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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOyYaroUuXcsi M OpPraHu3alyi0 H3y4eHUs
bu3MKKM Ha JESITeNbHOCTHOM OcHOBe. B mporpamme mo (u3uke y4uUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTO mpenmera B peanm3anuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTMYHOCTHBIM U METAlpeIMETHBIM pe3ysibTaTaM 00y4YEeHHUS, a TaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX Y4YEOHBIX NMPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieeHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3Yy4YCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MpoTrpaMMBbl IO YI€OHOMY TPEIMETY.

®duszuka SABISIETCA CHCTEMOOOPa3ymoIMIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBbKY (PU3HMUECKHUE 3aKOHBI JIeKAT B OCHOBE IPOLIECCOB
U SBIICHWM, HM3y4YaeMbIX XHUMHEH, OHoJIOrHel, acTpoHOMHEH U (PU3HYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HAHMSI, TO €CTh CII0CO0a MOYYEeHUSI TOCTOBEPHBIX 3HAHHUIA O MHpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpPEIINOJaracT OBJIAJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMHU ECTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

HAy4HO OOBSCHSTDH SIBJICHHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH Hay4YHOTO MCCIICOBAHNUS;
WHTEPIIPETUPOBATh JIaHHBIE M WCIIOJIb30BaTh HAy4YHBIE JIOKA3aTeIbCTBA JIJISt
MOJTyYCHUS BBIBOJIOB.

[lenmn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUs
onpenenensl B Konmenmuu mnpenomaBaHusi ydeObHoro mpenmera «Duszumka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHbBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnernn Munucrepcersa npocsemiennst Poccuiickoin @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [IK-4BH).

Henu uzyvenus puznkm:
npuoOpeTeHNe MHTEpeca M CTPEMJICHUS OOy4YaroMMXCAd K HAyYHOMY H3YyUYECHHIO
IPUPOBI, PA3BUTHUE WX UHTEIJIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUH O HAYYHOM METOJA€ TO3HaHWs U (OPMUPOBAHHE
MCCJIEI0OBATENILCKOTO OTHOIIECHHS K OKPYXKAIOIUM SIBJICHUSM;
dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa M3yYEeHUS OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;
dbopMHpoBaHUE TPEACTABICHUNH O poau (PU3MKM JJIg  pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;
pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX cepax Oyaymied mpodeccuoHaIbHOU
NeSATEILHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JaJlbHEHIIeMy OOyYeHHUIO B
HTOM HAIpPaBIICHUU.

JlocTrkeHne 3THX LeNed mporpaMMmbl Mo (U3MKE HAa YpPOBHE OCHOBHOI'O
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
npuoOpeTeHNe 3HAHUU O AUCKPETHOM CTPOCHHMM BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETEHNE YMEHHM OINUChIBaTh W OOBACHATH (U3UUECKUE SIBICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA;

OCBOCHHME METOJOB PEUIEHUs] MPOCTEUIINX PACUETHBIX 33Ja4 C HCMOJIb30BAHHEM
bU3HYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHMI HAOIIOJATh TPUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
nJabopaTopHbie pabOThl U SKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOIH30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

OCBOEHHUE MPUEMOB paboThl ¢ HHGOpMaLIUEeH (PU3NUECKOTO COACPKAHMS, BKIIIOUAs
UH(OPMAITUI0O O COBPEMEHHBIX JOCTIKEHUAX (PU3MKH, aHAIN3 U KPUTHUYECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu npodecCuoHaIbHON NESITEIBbHOCTH, CBSI3aHHBIMH C
GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
(bu3MYECKO HAYKH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIETO
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJeNi0), B 8
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJemo).

[Ipennaraemspiii B mporpamMme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHIATEIIbHBINA XapaKTep, YUUTEb JeiacT BEIOOP MPOBEICHUS
7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIUWBUIYAIBHBIX OCOOCHHOCTEH
oOydJaronuxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUH, MPEAJIaraeMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 9K3aMeHa 1Mo (U3HKE.



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KA0IEro MUpa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qunueckux BelWyuH. Duznyeckue
npubopsl. [lorpemHocts u3mMepenuit. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢wu3uka wu gapyrme ecTeCTBEHHbIE HAyKH HW3Y4aloT IPUPO.IY.
EcrecTBeHHO-HAyUHBI METOJ TMO3HAHUS: HAOIIOJCHHE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUNOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NIECKuX SBICHHUM C MTOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
dusnueckue MpuOOpPsl U MPOLEAYypa MPSIMBIX H3MEPEHUNM aHAJIOTOBBIM U
U(POBBIM TPUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OmnpenenenHue 1EHbI JeJICHUS MIKaIbl U3MEPUTEIBHOTO Tprbdopa.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO TeA.

Ornpenenenue pa3MepoB MajbIX TEN.

[IpoBeneHne nccie0BaHus MO MPOBEPKE TMIOTE3bl: NAIBHOCTh MOJETA IIAPUKA,
MyIIIEHHOT'0 TOPU30HTATIBLHO, TEM 00JIbIlle, YeM OO0JIbIIIEe BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CtpoeHue BelIecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OTBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOEHUE BELIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TemriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEILIECTBA: MMPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH M TBEPIBIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBS3b MEXIy CBOWCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIpPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6nronenue nuddysuu.

Habmronenue sBlieHUN, OOBSCHSIOMIUXCS TMPUTHKEHUEM WIA OTTaJIKUBAaHHUEM
YacTHI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OrneHka quaMeTpa aToMa METOJIOM PSAOB (C UCTONIb30BaHueM (oTorpaduii).



OnbITHl IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnBITH IO OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKCHHUS.

Pa3nen 3. /IBuskeHUe U B3aUMOJAEMCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpeHsAsi CKOPOCTh MNPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKCHHUSL.

SBneHue uHEpUMH. 3aKOH WHEpUUU. B3aumojnelicTBHe Tea Kak NpPHYHMHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BEMa BeIllecTBa.

Cuiia Kak XapakTepucTUKa B3auMmojeicTBus Teil. Cuila ynpyrocTd U 3aKOH
['yka. M3mepenune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHHUS U CHUJIa
TsokecTd. CHila TSDKECTH Ha Ipyrux raHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cuia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUPOJIe U TEXHUKE.

Jemoncmpayuu.

Halmroienre MexaHu4eCcKoro IBUKEHHUS Tea.
N3MepeHne cKopoCTH MPSIMOJIMHENHOTO ABUKEHHS.
HabGmronenue siBjeHUST HHEPIIHH.
HaOmronenne n3aMeHeHrs CKOPOCTH MPU B3aUMOJICUCTBUU TEI.
CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TE.
CnoxeHue CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.
Jlabopamopnvie pabomel u onvimel.
OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.
OMnbITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh paCTsDKEHUs (IedopMaliun) npyKUHbI
OT NPUJIOKEHHOMN CHUJIBI.
OnbIThI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHHUS OT BECa Teja
U XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBiieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBETUYEHUS J1aBlieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTrypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS JKUJIKOCTU OT TiayOunbl. ['mapocratudeckuit
napagokc. Coolraromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocdepHoe napieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3yIIHOW 000soukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.



JlericTBue KUAKOCTH M ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxomiaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JAABJIECHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U TA30M.

CooOmaromuecs cocyibl.

['mppaBnuueckuii mpecc.

[IposiBinenue nelcTBUs aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKHUBAIONIEH CUJIBI OT O0OBEMA MOTPYKEHHOM YacTH Tena M
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIONIEN CHIIBI BECY BBITCCHEHHOW JKHJIKOCTH.

YcnoBue IutaBaHus TN IUIABAHWUE WIIM IIOIPYXKEHHE TEJI B 3aBUCUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TeJIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimeol.

OrnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEWCTBYIOIIEH HA TENO, NMOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEH CHJIBI, JEHUCTBYIOLIEM HAa TEIO B
KUJKOCTH, OT MacChl Tea.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAKOUIEH CHIIbI, JEHCTBYIOIIEH
Ha TEJI0 B XUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTH Tela U OT
IJIOTHOCTH JKUJIKOCTH.

Pazgea 5. PaGoTra u MOIIHOCTH. JHepPrus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecusa pbluara. lIpumeHeHue npaBuia paBHOBECUs pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexanuueckass »Heprus. KuHeTrnueckas M NOTEHIUAIbHAS SHEPIUS.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[Ipumepsl TPOCTBIX MEXAHU3MOB.
Jlabopamopnvie pabomel u onvimel.
Onpenenenue pabOThl CHIIBI TPEHUS MNPU PABHOMEPHOM JIBJKEHHMHM Tela IO
TOPU30HTATIBHON TOBEPXHOCTH.
HccenenoBanue yciioBA paBHOBECHs pblyara.
N3mepenue KII/[ HaKIIOHHOM MJIOCKOCTH.
8 KUIIACC

Pasznea 6. TemioBbie iBJICHHUS.



OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIAPHO--KUHETUYECKOU TEOPUU CTPOEHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAIOLINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPHHU.

Mopnenu TBEPAOro, S>KUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPHBIX TEJI HA OCHOBE IIOJIOKEHUM MOJEKYJISIPHO--KUHETUYECKOU TEOPUH.
CMmaunBaHN€e U KallWUISIPHBIC sIBJICHUS. TemIoBOe pacuIupeHue U CKaTue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BuyTtpennsas sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpruu:
TeIionepeaaya U COBEpLICHUE paboThI. Bunsl TEIIONEPEAAUH:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUCHHE.

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BelecTBa. TemiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIoBoro Oamanca. [lmaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElIbHAsA TEIUJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcanusa. WMcmapenuwe. Kunenue. YaenbHas Terjiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEpPaTypbl KHUIIEHHS OT aTMOC(HEpHOro
JIaBJICHHUSL.

BrnaxnHocTh BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBble ABUTATEIN U 3aIUTA OKPYKAIOIICH CpEIbl.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUH B TETUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBHIKECHUS.

HaGmonenue nuddysun.

HaOmronenue siBfieHnii cMaurBaHUs M KaMWUISPHBIX SIBJICHUH.
HabmroneHue TemioBoro pacuiupeHus Tel.

W3meHenue maBieHHMsl ra3a MpuU HU3MEHEHWH OOhEMa W HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bunae! Tenmonepenayu.

OxJtaxieHue Ipu COBEPIIICHUHN PabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CHUJIaMHU.
CpaBHeHUE TEITIOEMKOCTEH pa3IMYHBIX BEIIECTB.
HaOmronenne kuneuus.

HabGronenune mocTosHCTBA TeMITepaTyphl MPY TIIABICHUH.
Mopenn TemIOBBIX ABUTATEIICH.

Jlabopamopnsie pabomel u onvimel.

OMBITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHHUS.



OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.

OneITEl O HAOJIONCHUIO TETUIOBOTO PACHIUPEHHS Ta30B, YXUAKOCTEH W TBEPIBIX
TEJ.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JAaBJICHHUS BO3JyXa OT €ro o0béMma u
HarpeBaHUs WIN OXJIaXKICHUSI.

HaOnronenue n3MeHeHns: BHYTPEHHEW SHEPIUM Tejla B Pe3ybTaTe TeIuionepeiadn
¥ paOOThI BHEIIIHUX CHII.

HccnenoBanue siBJICHUS TEIUIOOOMEHa MPU CMEUIMBAHUU XOJOJAHOW U TOpsYeit
BOJIbI.

Onpenenenre KOJMWYECTBA TEIIOTHI, MOJYYEHHOTO BOJON TPH TEIUIOOOMEHE C
HarpeThiM METAJUIMYECKUM HIHIUHAPOM.

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIapEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHONW TETJIOTHI IIABICHUS JIbJA.

Pazngen 7. JiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpu3auus Tel. J[Ba poaa 3JEKTpUUYECKUX 3apsaoB. BzaumoneiicTBue
3apsbKeHHBIX  Tell. 3akoH KyroHa (3aBUCMMOCTh CHJIBI  B3aUMOJCHCTBUS
3apsSKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUSI MEXKIY TEJIaMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro noiisd. IlpuHomm
CYNEPITO3ULIUU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpOBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
MCTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOrOo TOKa (TEIIOBOE,
XUMHUUYECKOE, MATHUTHOE). DIEKTPUUECKUIN TOK B JKHJIKOCTSX U ra3ax.

Onekrpudeckass uenb. Cumia  TOka.  DNEKTPUYECKOE  HaIpPsSKEHHE.
ConpoTuBIEeHHE TMPOBOJHUKA. Y IEIBHOE COMPOTHUBIICHUE BEIIECTBA. 3aKOH Oma
o ydactka nend. [locnegoBarenbHOe W mapajlieIbHOE — COCIMHEHUE
MPOBOJHUKOB.

PaGota ® MOIHOCTH dJeKTpUueckoro Toka. 3akoH JDxoymns—JleHa.
DJIEKTPUYECKUE LIETH U TTOTPEOUTENH dIEKTpUUECKON IHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHbIE ~ MarHUTHL.  B3anMOAENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €r0 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
OneiT  Opcrega. MarauTHoe 1MoJe€  3JEKTpUYEeCKoro Toka. I[IpuMenenue
AJIEKTPOMArHUTOB B TEXHHKE. [[elicTBME MarHUTHOTO MOJIA Ha MPOBOHUK C TOKOM.



DNEeKTpOABUraTelb IMOCTOSIHHONO TOKa. Mcronb30BaHWE >JEKTPOABUIATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.
Oneitel @apages. SABneHne MeKTpoMarHuTHOW uHAyKuuu. [IpaBuno Jlenuna.

DJIeKTpOreHeparop. CrocoOmI MOJTy4YECHUS AIEKTPUYECKOU DHEPTUH.
DIIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOYHHUKAX SHEPTHUU.
Jemoncmpayuu.

DneKkTpu3anus Tel.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpOUCTBO U AEHUCTBUE DIEKTPOCKOIIA.
DIEeKTpOCTaTHYECKAast HHAYKIHUS.
3aKOH COXpaHEHUS IIEKTPUUECKUX 3aPsI0B.
[IpoBOAHUKY U TUDIICKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
W cTOYHMKHM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUAN TOK B JKUIKOCTH.
["a30BbIi1 pa3psia.
W3MepeHne CUITbl TOKa aMIIEPMETPOM.
N3MepeHne 3eKTpUIECKOro HAMPSKEHHS BOJIBTMETPOM.
Peocrar n MarasuH COpoOTUBIIEHUN.
B3auMopericTBrEe NOCTOSTHHBIX MATHUTOB.
MopennupoBaHue HEBO3MOKHOCTH Pa3I€IEHUs MMOJTHOCOB MAarHUTA.
MopaennpoBaHuE MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTtHoe 1oje Toka. DJICKTPOMArHUT.
JlelicTBrE MarHUTHOTO MOJI HAa TPOBOJHUK C TOKOM.
DNEKTPOJIBUTaTENb MOCTOSHHOTO TOKA.
HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.
Omneiter apanes.
3aBUCUMOCTh  HAllPaBJICHWS  WHIYKIIMOHHOTO  TOKa OT  YCJIOBHH  €ro
BO3HUKHOBEHUS.
DNEeKTpOreHepaTop NOCTOSIHHOTO TOKA.
Jlabopamopnvie pabomel u onvimel.
COopka u nmpoBepka pabOThI DJIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepenune u peryJupoBaHue CUIIbI TOKA.
N3MmepeHre 1 peryJMpoBaHUe HANIPSIKEHUS.
HccnenoBanre 3aBUCUMOCTH CHJIBI  TOKA, HIAYLIErO0 Yepe3 PEe3UCTop, OT
CONPOTUBJIEHUS] PE3UCTOPA U HAMIPSKEHUS HA PE3UCTOPE.



OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOIIAIM MONEPEYHOTO CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiia CI0XKEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia JUisi CUIIbI TOKA MPU NMapajieIbHOM COSIUHEHUN PE3UCTOPOB.
Omnpenenenre paboThHI MEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOP.
OmnpeneneHne MOIHOCTHU JIEKTPUUECKOTO TOKA, BBIAEISIEMOM HAa PE3UCTOPE.
HccnenoBanre 3aBUCMMOCTH CHJIBI  TOKa, MAYLIETO Yepe3 JAMIOYyKy, OT
HaIpsHKEHUS Ha HEll.

Omnpenenenue KIIJI narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO MOJI MOCTOSIHHBIX MAarHUTOB MPU UX OOBEAUHECHUH U
pa3acieHUHN.

HccnenoBanne NeMCTBUS 3JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

ONBITEI, JTEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKU C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJIEKTPOIBUTATENS.

OMnBITEI IO UCCIIENOBAHUIO SIBICHUS JIEKTPOMArHUTHON MHIYKIIUU: HUCCIIEI0BaHUE
W3MEHEHUM 3HaYCHUS U HAITPaBJIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pazngen 8. Mexanuveckue siBJIeHUsI.

Mexanuueckoe nBWXKEeHME. MarepuanbHas Todka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPAMOJIMHEUHOE
nBrkeHue. HepaBHoMepHOe npsiMonMHENHOE ABWKEHUE. CpelHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe BrokeHue. (CBoOomHOE
najgenue. OnwiTel ['anues.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u vacrora oOpaieHus.
JIuneiHas u yriioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepBeiit 3ak0H HproTrona. Bropon 3akon Herorona. Tpetuit 3akon HeroToHa.
[IpuHLMT CyTIepIO3UIUN CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJla
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUSA. Y CKOPEHHE CBOOOIHOTO
najeHus. J[Buxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMmocTh 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHOM OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTH.



Nmnynsc Tena. M3MeHeHne umnyibca. IMITynbC cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOro Hajl
IIOBEPXHOCTBIO 3eMiM. [loTeHIIManpHas SHEPIUs CKaTol NpyKuHbl. KuneTnueckas
sHeprud. TeopeMa 0 KMHETHYECKOW SHEPruu. 3aKOH COXPAaHEHUSI MEXAaHUYECKON
DHEPI'UH.

Hemoncmpauuu.

Habmroienue MexaHn4ecKoro JBMKEHHsI Tea OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTel U TPACKTOPUM ABUKEHHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIIBLHO
pPa3HbIX TEJ OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanye NpU3HaKOB PAaBHOYCKOPEHHOI'O JIBUKCHUS.

HabtoieHue nBUKEHUs Tella 0 OKPY>KHOCTH.

Habnrogenne MexaHUYEeCKUX SIBJICHHUW, TPOUCXOASIIMX B CHUCTEME OTCYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MACChl TeJla U JEHMCTBYIOLIEN HAa HETO CHIIBI.
Habmroienue paBeHcTBa CUII ITPU B3aUMOJICHCTBUU TEIL.

M3meHeHnne Beca Tesa IMpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIryapca Impy B3auMOJEHCTBUH TE.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IPU HEYIIPYTOM B3aWMOJEHCTBUN.

CoxpaHeHue UMITYJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOJIEHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHne MEXaHUYECKOH YHEPTrUuu pH CBOOOTHOM MaJICHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPruM NpH JBMKEHUU Tella MOJ JECHCTBUEM
IPY’KUHBI.

Jlabopamopnwie pabomul u onvimol.
Ornpenenenue yCKOpPEHHs Tejla NPU PABHOYCKOPEHHOM JIBUKEHUM 110 HAKIIOHHOMN
IIJIOCKOCTH.
HccnenoBanye 3aBUCUMOCTH IIyTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM JBUKEHUHU
0e3 Ha4aJIbHOW CKOPOCTH.
Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBMDKEHHHM Tela IO
TOPU30HTATIBHON TOBEPXHOCTH.
N3ydenne 3aKk0Ha COXpaHEHMs YIHEPTUM.

Pa3znen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.



KonebatenbHoe aBmkenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJI€OaHMil: Iepro,
4acToTa, aMIUINTy1a. MaTteMaTnuecKui U NPYyKUHHBIM MasTHUKU. [IpeBpainenue
DHEPrUM MPH KOJIeOATETbHOM JIBH)KEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUICMUYECKUE BOTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

Habnronenue xonedaHuii T€N MOJ IEMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habnronenue kosnebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

Habnronenue BoIHYKIEHHBIX KOJICOAHHM U pe30HaHca.

PacnipocTpaneHue mpo10JIbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIIH).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKUIN PE30HAHC.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre 4acTOThl U MEpUo/Ia KojieOaHUN MaTEMAaTHYECKOTO MasTHHUKA.
HccnenoBaHue 3aBUCUMOCTH NepHOJia KoieOaHU NOIBEIEHHOIO K HUTH Ipy3a OT
JUTUHBI HUTH.

N3mepeHne yckopeHusi CBOOOHOrO MaieHHUs.

Pazgea 10. DneKTpoOMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.

Hemoncmpauuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO TeneoHa.

Pa3gen 11. CBeToBbIe fIBJICHHUS.

JlyueBas MOJIC/b CBeETA. HcTounuku CBeETa. [IpssmonHeHOE
pacopocTtpaHenue cBera. 3armenust Connua u JIynel. Otpaxenue csera. [nockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKUX CBETOBOAAX.



Jluaza. Xom myweir B JsmH3e. Onruueckas cuctema (oroamnmapara,
MHUKpPOCKOIIa M Teneckona. ['ya3 kak onTuyeckas cuctema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpeioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.

Jemoncmpayuu.

[IpsmonuHeHOEe pacCIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Toyyenune n300paxeHuit B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue ceera.

OnTu4eckuii CBETOBO/.

Xona myueil B cobuparomieii InH3e.

XoJ Jiy4er B pacCEeUBAIOLICH JIMH3E.

[Tosrydenune n300pakxeHU ¢ TOMOILBIO JIMH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
Monens riasa.

Pa3noxenue 6e0ro cBera B CIEKTP.

[Tomyyenue 6emoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimel.

HccenenoBanre 3aBUCUMOCTH yTJIa OTPaKEHUS CBETOBOTO JIy4a OT YTJjla NaJACHUs.
N3yueHune XxapaKTepucTUK U300paxKeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCUMOCTH yTila MPETOMIIEHUSI CBETOBOIO Jy4ya OT yTIJia MaJcHus
Ha FPAHULE «BO3IYX—CTEKIIO».

[Tomy4yenune n300paxeHut ¢ MTOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (POKYCHOTO pACCTOSHUS U ONTUYECKON CHIIbI COOMPAIOLLEH JTHH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSITHIO I[BETA MPEAMETOB NP MX HAOIIOJCHUU Yepe3 I[BETOBBIC
GbUIBTPEL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atroma bopa.
HcnyckaHne u norioueHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. HW3orombel.  PaamoakTuBHBIE
npeBpatenus. [lepron momypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsSI0BOIO M MAacCOBOTO YHCEIL.
OHeprus cBsi3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreTuka. JleMCTBUS PagMOAKTUBHBIX HW3IyYEHUNW HA IKUBBIE
OpraHU3MBI.



Jlemoncmpayuu.
CreKTpbl U3ITy4YEeHHS U OTJIOUIEHUS.
CreKTpbl pa3IMyYHbIX Fa30B.
CnexTtp Bogopoza.
Hab6mronenue TpekoB B kamepe Bunbcona.
Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.
Peructpanus u3nydeHus NpupOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimel.

HabnrogeHue CruionHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3ITyUYECHHUS.
HccnenoBanre TPEKOB: M3MEPEHHE SHEPTUM YACTHUIBI M0 TOPMO3HOMY IMyTH (I10
dotorpadusam).

IToBTOPUTEIBLHO-00001HAKOIIHIT MOAYJIb.

[ToBTOpHUTENBEHO--00001AOLINIT MOTYJIb IIPEIHA3HAYEH JJIsl CUCTEMATU3allN
U 000OuIeHMs]  MPEAMETHOTO  COAEpX aHUs UM ONbITa  JESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3HMKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy 10 (¢u3uke Ui 0O0yvaromuxcs,
BBIOPABIIKX ATOT yUYEOHBIN MpeIMeET.

[Ipy M3y4eHUM NAHHOIO MOJIYJIA PEATU3yITCS U CHCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCsl JOCTUKEHHUE MPEAMETHBIX U
METalpPeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  00yudeHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEAOBAHMS
SBJICHUN TMPUPOJAbI U TEXHUKHU, OBJIAJEHUE YMEHUAMU OOBICHATH (PU3HUECKHE
SBJICHHS, TPUMEHSAS TIOJYyYECHHbIC 3HAHWSA, pelaTrh 3aJa4d, B TOM YHCIIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO ACSATEIBHOCTHBIM XapaKTep JAHHOTO pa3jielia pealn3yeTcs
32 CYET TOro, 4YTO OOy4YarIIHMecs BBINOMHIIOT 3aJaHusl, B KOTOPBIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHMW pacro3HaBaTh M HAyYHO OOBACHATH
(bu3nyecKkue BIEHUS B OKPYIKAIOIIEH MPUPOJIE U TOBCEAHEBHOM KU3HU;

UCITI0JIb30BaTh HAYYHBIE METOJIbl UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
YyucIie s TIPOBEPKU TMIIOTE3 U MOJyYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHble OCHOBBI HamOOJee Ba)XKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHI, HAIIpUMEP, IPAKTUYECKOTO HUCIIOIB30BAHUS PA3JINYHBIX HCTOYHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAILCHUS] U COXPAHEHHUS BCEX M3BECTHBIX BUOB
HHEPTUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzydenust Gpu3MKU Ha YPOBHE OCHOBHOT'O OOIIIET0 0Opa3oBaHUs
y oOyyatomierocs OyayT cOopMUpOBaHBI CIEIYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacCTH:
1) naTpUOTHYECKOT0 BOCTIMTAHMS
— TPOSIBJICHUE WHTEpPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOMN
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpaxJaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:
— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCY>KJIE€HUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTH MOPAIBHO--3TUYECKUX MPUHIUIOB B AEATEIBHOCTU
YUY€HOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIIPUSATHE OSCTETUYECKUX KauecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
— OCO3HAHME LEHHOCTH (PU3MUECKON HAYKW KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYPHI;
— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMupoOBaHUSA KYJbTYPbI 3I0POBbSI H SIMOLUOHAJIBLHOI0 0JIATONOJIYYHA:
— OCO3HaHHME IIEHHOCTHM 0Oe30macHoro ooOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OOOpYJIOBAHHEM B
JIOMAITHUX YCJIOBUSIX;
— c(hopMupoBaHHOCTH HaBbIKA pedIeKCUH, MPU3HAHNE CBOETO MpaBa Ha OMIUOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;
6) TPy10BOIr0 BOCIIUTAHMS:
— AaKTHMBHOE YuyacTHE€ B pEUICHUHM MPaKTUYECKUX 3aj1ady (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKON M COIMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIIE U PU3NUECKUX 3HAHHM;
— MHTEPEC K MPaKTUUECKOMY M3Y4YEHHUIO Mpodeccui, CBsI3aHHBIX C (DU3UKOI;



7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

— OpUEHTalUsI Ha TpUMEHeHHe (PU3NYECKUX 3HAHUU JIJIs1 PEIIeHUs 3a/1a4 B 00J1aCTH
OKpYJ)Karolel cpenbl, IJIaHUPOBAHMS IIOCTYIKOB W OLIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

— OCO3HaHHE TJIOOAIHHOTO XapakTepa HKOJOTHMYECKHUX MpoOJeM MU NyTed Hx
pelieHus;

8) amanTanMu K M3MEHSIIOIIUMCS YCJIOBHUSAAM COIHAJIBHOM W NPHPOIHOI
cpeabl:

— MOTPEOHOCTh BO B3aUMOJICUCTBUU IIPH BBIMIOJIHEHUH MCCIICAOBAaHUN U MPOCKTOB
(bU3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MNPaKTHUYECKYIO
JIESITCIbHOCTD;

— MOTPEOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHHUH, B TOM 4HCIIe (POPMYIUPOBATH
U], TIOHSATHS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SBICHUSAX;

— OCO3HaHUE NePUIUTOB COOCTBEHHBIX 3HAHWU M KOMIETEHTHOCTEW B 00JacTh
busuKy;

— IJTAHUPOBAHKE CBOCTO PA3BUTHS B IPHUOOPETEHUH HOBBIX (PU3MUESCKUX 3HAHUIA;

— CTPEMJICHHE aHAJIM3UPOBATH U BBISBIATH B3aUMOCBSI3U MPUPOBI, O0IIECTBA U
HPKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

— OIICHKa CBOMX JCHCTBHHA C YYETOM BIMSHHMS Ha OKPYXAKOIIYI0 Cpexdy,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TIO3HABATEIbLHBIC YHUBEPCATbHBIC YUCOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAIbHBIC  Y4eOHBIC  JCHCTBUSA,  PETYJIATHBHBIC
YHUBEpCaAIbHbIC YUCOHbIC TCUCTBUS.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE el CTBUS

ba3oBble JJornyeckune AelcTBUA:
BBISIBIISATH U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH OOBEKTOB (SIBJICHUN);
yCTaHaBJIMBATh CYIIECTBEHHBIH TMpU3HAK KJIacCUUKAIMKM, OCHOBAHUSA A
0000IIIeHNS U CpaBHEHUS,
BBISBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOpPEYHST B paccMaTpuBaeMblxX (akrtax,
JAHHBIX ¥ HAOMFOJCHUSIX, OTHOCIIIUXCS K (PU3HMUESCKUM SBICHUSM;



BBISIBIIATH PUINHHO--CJICJACTBEHHBIC CBSI3U MPU M3YUEHUU (HU3UUECKUX SBICHUN U
MIPOIIECCOB, JENIaTh BBIBOJABI C HMCIOJIb30BAHUEM JEAYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIJIFOUCHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PU3MUECKUX BEINYNH;
CaMOCTOATENLHO BBIOMpaTh CHOCOO perieHus: ydeOHoM Qu3nyeckod 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILEHUS, BHIOOpP Hanbojee MOIXOSIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Bba3oBble uccienoBareibckme 1eiCTBUS:
MCITI0JIb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUI HHCTPYMEHT MTO3HAHMS,
MPOBOJUTh MO CaMOCTOATEIBLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHbIN
bu3HYecKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIE0BAHNE (PUBUYECKOTO SBIICHUS,
OLICHWBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh WMH(OPMAINIO, TOJYyUYECHHYIO B
XO0/I€ UCCIIEAOBAHMUS UM SKCIIEPUMEHTA;
CaMOCTOATENBbHO (OPMYIHPOBAaTh OOOOIIEHUS M BBIBOJABI MO pe3yjibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, UCCIICIOBAHUS;
MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEANOJOKECHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHSIX U
KOHTEKCTaXx.

Pabora c nndopmanueii:
OPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTHI U 3aIPOCHI MIPU TIOUCKE U OTOOpE
uH(pOpMAlMU WM JAHHBIX C Y4YE€TOM MPEAJIOKEHHOM Yy4yeOHOU Qu3nyecKkon
3a/a4H;
aHAJIM3UPOBaTh, CHUCTEMAaTU3UPOBATh W  HUHTEPIPETHPOBATH  HUHQPOPMAIIUIO
pPa3TUYHBIX BUOB U (POPM MIPENCTABIICHNUS,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpeacTaBieHus] HHPOpMAIUU U
WLTIOCTPUPOBATH pellaeMble 3a7a4i HECIOKHBIMH CXeMaMH, TuarpaMmMamMu, HHOU
rpaduKoi U UX KOMOUHAIUSIMH.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YYeOHbIE 1eiCTBUS:
B XOJIe O0CYXJIeHHs y4eOHOTO MaTepualia, pe3yJbTaToOB JIaDOpaTOPHBIX padoT U
MIPOEKTOB 3a7aBaTh BOIMPOCHI MO CYIIECTBY O0OCYKIaeMOil TeMbl M BBICKA3bIBATh
U7eH, HAICJICHHbIE Ha pEIIEHUE 3aJaud M TMOJJAEpKaHHhe OJaroKenaTeIbHOCTH
OOIICHMS,
COTOCTAaBIISATh CBOM CYXJICHUSI C CYXICHUSMHU JIPYTUX YYaCTHUKOB JIMAJIora,
OOHapy’KUBaTh Pa3IMUME U CXOJCTBO MO3UITHIA;
BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJMYHO TPEACTaBIATh PE3yNbTAaThl BBIIOJHEHHOTO (U3MYECKOTO OMbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);
MOHMUMAaTh ¥ WCIOJb30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWBUIYAITBHOMN
paboThI PU PENICHUH KOHKPETHOU (PU3NYECKOl TIPOOIEeMBI;



NPUHUMATH L€ COBMECTHOW NEATEIbHOCTH, OPTaHM30BBIBATH JECUCTBUA MO €€
JOCTHKEHHUIO: PACTIPENENATh pPOJH, OOCYXIaTh TMPOLECChl W  Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHUTrasi KAUECTBEHHOTO Pe3yJIbTara 10 CBOEMY
HAIMpaBJICHUIO U KOOPAMHUPYS CBOU ACUCTBUS C JPYTUMU YJICHAMU KOMAaH]IbI;
OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH TPOAYKT IO KPUTEPHSM,
CaMOCTOSITENILHO C(POPMYTHUPOBAHHBIM yUaCTHUKAMHU B3aUMOCHCTBHSL.

PerynsiTuBHbIE YHMBepcaJbHbIE YueOHbIe HeiCcTBUSA

Camoopranusanms:
BBISIBJISITH MPOOJIEMbI B JKM3HEHHBIX W YYEOHBIX CHUTYyalUsX, TPeOYIOIUX AJis
penieHus pU3NUECKUX 3HaAHU;
OpPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAaX MPUHATHUS pelleHnui (MHAUBUAYaIbHOE,
MPUHATUE PELIECHUS B TPYIIE, IPUHATHE PELIEHUI TPYIION );
CaMOCTOATENILHO COCTABJISATh AITOPUTM pELICHUsT (PU3NYECKOHN 3a/layu Wi IJIaHa
UCCIIEIOBaHMSI ¢ YYETOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh IIpeIaracéMble BaApUaHThl PELICHU;
Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:
JIaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MECHEHUS;
OOBSCHATh MPUUUHBI JOCTHXKEHUS (HEJOCTUKEHHS) PE3YyJbTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS
(bu3MUecKOro HccIeqoBaHUsl WIJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBUINXCS CUTYallUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIINX TPYIHOCTEH;
OLICHUBATH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUAM;
CTaBUTh ce0s Ha MECTO JPyroro 4ejoBeKa B XOJE CIOpa WM JAMCKYCCUU Ha
HAay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOro;
NpPU3HABAaTh CBOE MPABO HA OWIMOKY MpPHU pElIeHUWH (PU3MYECKUX 3alady WK B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K konIy o0ydenus B 7 KJjiacce mpeaMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJB30BaTh MOHATHS: (U3MYCCKHE W XHMHUYCCKHE SBJICHHUS, HAOIOACHUE,
DKCIIEPUMEHT, MOJICIb, THUIOTE3a, CAWHMIBI (U3MYCCKUX BEIUYHH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE IBIUKEHHE (paBHOMEPHOE, HEPABHOMEPHOE, IPSMOJIMHEHHOE),



TpPaeKTOpHsi, PaBHOACHCTBYIOIAs cuia, nedopmarus (ympyras, MiacTHYecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

paznuyath sBIeHus (quddys3ms, TEIIOBOE JBKEHHWE YacCTHUI[ BEIIECTBA,
PaBHOMEPHOE IBHKEHUE, HEPABHOMEPHOE IBHM)KCHUE, UHEPLIUS, B3aMMOJCICTBHE
T€Jl, pPaBHOBECHE TBEPABIX TEJN C 3aKPEIUIEHHOM OCBHIO BpAIlCHMs, Mepenada
JaBJICHUS TBEPABIMUA TEIaMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
IJIaBaHUE TeJ, NPEeBpalleHUs MEXaHWYECKOW SHEPruu) IO ONUCAHHUIO UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
bu3nuecKoe SBICHHUE;

pacno3HaBaTh MPOSBICHUE H3YYECHHBIX (PU3NYECKUX SBICHUN B OKpYXKaroleM
MUpE, B TOM uHuclie (PU3MYECKHUE SIBIICHHS B MPUPOJIC: NPUMEPHI JABUKECHUS C
Pa3JIMUYHBIMUA CKOPOCTSIMU B KMBOM U HEKUBOU NIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
NpUpPOJEC U TEXHUKE, BIUSHHE aTMOCHEpPHOTO IaBJICHUS HA >KUBOM OpraHU3M,
IJIaBaHUE PHIO, phIYard B TEJiE YEJOBEKa, MPHU 3TOM IEPEBOJIUTH MPAKTHUYECKYIO
3a/1aduy B y4€OHYIO, BBIJICNATH CYIIECTBEHHbIC CBOMCTBA (NMPU3HAKU) (PU3UUYECKUX
SIBIICHUI;

OMHUCHIBATh M3YYEHHbIE CBOMCTBA Tel W (UBUYECKHUE SBJICHUS, MCIOJIb3Ys
busnueckue Benu4MHBI (Macca, 00BEM, IUJIOTHOCTh BEIIECTBA, BpEMs, IIyTh,
CKOPOCTb, CPEIHSISl CKOpPOCTb, CHJa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUja
TpeHusi, AaBieHue (TBEPAOTO Teja, >KUJIKOCTH, Ta3a), BBITAIKUBAIOUIAs CHIIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJIbl, KOA(PUuIueHt
MOJIE3HOTO IEUCTBUS MEXaHU3MOB, KHHETUUYECKasl M OTEHIIUAJIbHAS SHEPTHS] ), TIPU
OMKMCAHUM TPABUIIbHO TPAKTOBATh (DU3UUECKUN CMBICI HCIIOJIh3YEMbIX BEIINYUH,
uxX O0OO3HAUCHUS W EJUHUILI (U3UYECKUX BEIUYMH, HAXOIUTh (POPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (DU3NUYECKYIO BEJMYUHY C IPYTUMHU BEJIMYMHAMH, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKHUE SIBICHHUS M IPOIIECCHI, UCIOIL3YS
nmpaBuia CIOXKEHHS cuil (BIOJb OJHOW mpsiMoii), 3akoH ['yka, 3axon Ilackars,
3aKOH Apxumesna, NpaBUJIO paBHOBecUsl pbriyara (0J0Ka), «30JI0TOE MPaBUIIO»
MEXaHHUKH, 3aKOH COXPAHEHUS MEXaHWYECKOW DOHEpPruu, MNpH OSTOM JaBaTh
CIIOBECHYIO (OpMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (U3MUECKHE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISBISATH
MPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKUX I11aroB
c omopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pemarh pacuéTHble 3amadu B 1—2 JEUCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBsI3bIBalONME (DU3UYECKHE BEIMYMHBI: HAa OCHOBE aHaliv3a YCJIOBHS 3aJayu



3alKChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYJIBI U
IPOBOANUTDH PACUEThl, HAXOIUTH CIIPABOYHBIC TaHHBIC, HEOOXOIUMBIE JIJISI PEILICHUS
3a]1a4, OIICHUBATh PEATMCTUYHOCTD MOTYYCHHON (PU3NYECKON BETUUHHEI;
pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3HUYECKHX
METOJOB, B ONMHCAaHWHU HCCJIEAOBAHUSA BBLACIATH MPOBEPSEMOE NPEATIOIOKEHUE
(rumote3y), pa3nuyaTh U MHTEPIPETUPOBATH MOJYYEHHBIM PE3yJIbTAT, HAXOAHTH
OLIMOKY B XOJI€ OTbBITA, /IETAaTh BEIBOJBI 110 €T0 pe3yIbTaTaM;

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten: (QopMyIMpOBaTh MPOBEPSiEMbIE MPEANOJIOXKEHUS, COOUpaTh
YCTAaHOBKY M3 TMPEUIOKEHHOTO OO0OpYyIOBaHUS, 3alMCHIBATH XOJ| OIbITa U
(GbOopMyTUpPOBATH BHIBO/IHI,

BBITIOJIHATH MPSMbIE H3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl TeJia, 00bEMa, CUITBI
U TEMIEpaTypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MPHOOPOB,
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 3aJaHHON a0COJIIOTHON MOIPELTHOCTH
U3MEPEHUN;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETUUYUHBI OT JIPyTOn
C UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUM (3aBUCUMOCTH NyTH PaBHOMEPHO
JBIKYILIETOCS TelNa OT BPEMEHM JIBM)KECHMSI TEJa, CHUJIbI TPEHUS CKOJIBKEHHUS OT
Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTHU CUJIBI TPEHUS
OT IUIOIIAU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJJIMHEHUS NPY>KUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00bEMA MOrPYXKEHHOM YacTU Tejla W OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJjla, OT INIyOMHBI, HA KOTOPYIO
HOTPYXKEHO TEJIO, YCIOBUMN IIaBaHMsI TEJ, YCIOBUM paBHOBECHUS pblyara u OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHMM y4eOHOTO MCCIEAOBaHHUS, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh ~ M3MEPEHUs, Cleays MpeAJIOKEHHOMY IUIaHy, (UKCHpPOBaTh
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH  (DM3MYECKUX BEIMYMH B  BHJE
OpeUIOKEHHBIX Ta0daul ¥ TpaduKoB, JAejlaTh BbIBOJAbI 1O pe3yjbTaTaMm
UCCJIEI0BAHNS;

MIPOBOJIUTh KOCBEHHBbIE M3MEpPEHUs (PU3MUECKUX BEIMYHMH (IMJIOTHOCTH BELIECTBA
KUIKOCTH M TBEPAOrOo Tela, CUila TPEHHUS CKOJIbKEHHUS, NABJICHHE BO3IyXa,
BBITAIKMBAIONIAS] CHUJIA, JIEWCTBYIOIIAss Ha TOTPY>KEHHOE B JKUIKOCTh TEO,
KOd(QPUIIMEHT  MOJE3HOro  JACHCTBUA  TMPOCTBIX  MEXaHW3MOB),  CJeays
OpEUIOKEHHOW  MHCTPYKUMHU: TMpU  BBINOJIHEHHH  HU3MEPEHHM  coOupaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIISITH 3HAYEHUE UICKOMOU BEJIMUYMHBI;
cOoOI0aTh MpaBWJia TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh TMPUHIUIBI JACUCTBUA NPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIaloONIMecss COCynbl, OapoMeTp, phblyar,
MOJIBY)KHBINA M HEMOJABMXKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTb;



XapaKTepU30BaTh MPUHIUIBI ACHCTBUS W3YYCHHBIX MPHUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX OMHMCAHMS (B TOM YHUCIE: MOAIIMIIHUKU, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUHN IIPECC, MAHOMETP, BBICOTOMED, TOPIIHEBOM HACOC,
apeoMeTp), UCTIONb3Ysl 3HAHUS O CBOMCTBAX (PU3NUECKUX SBJICHUI U HEOOXOIUMBIE
(u3nyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
OPUBOJUTH MPUMEPHl (HAXOAUTh HHMOPMALMIO O MPUMEPAX) MPAKTHUIECKOTO
UCIIONb30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU U OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpY KaroIlEel Cpeae;
OCYIIECTBISITH OTOOP MCTOYHUKOB MH(popMmainmu B MIHTepHETE B COOTBETCTBHH C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HAa OCHOBE HWMEIOIIMXCS 3HAHUM M IIyTEM
CPaBHEHHUS Pa3jIMYHBIX MCTOYHUKOB BBIAEIATH MH(POPMAIUIO, KOTOpas SIBISETCS
IPOTUBOPEUUBON MM MOXKET OBITh HETOCTOBEPHOI;
UCIIOJIb30BaTh IMPU  BBINOJHEHUM YYEOHBIX 3aJaHUM HAYYHO--TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUSA, CIIPABOUYHBIE MAaTE€pHAJIbl, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
uH(pOpMaIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILLIEHHUS HAa OCHOBE
2—3 UCTOYHUKOB MH(pOpPMAIHN GU3NUECKOTO COJIEPKaHuUs, B TOM YHCIIE MTyOIUIHO
Jenatb KpaTKMe COOOIIEHHMST O pPe3ysbTarax MpPOEKTOB WM  y4eOHBIX
UCCIICOBAHUM, IIPU OTOM TI'PAMOTHO HCIOJIB30BAaTh HM3YyYEHHBIM IOHATUHHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;
OpU  BBIIOJHEHUM YYEOHBIX MPOEKTOB U  MCCIEAOBAHUN  paclpenessiTh
00s13aHHOCTH B TPYyMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/layaMU, CJIEIUThH 3a
BBINIOJIHEHUEM IIaHa ACHCTBUM, aJ€KBaTHO OLICHUBATh COOCTBEHHBINM BKJaJ B
NEeATEIbHOCTh TPYNIBl, BBICTPAUBATh KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiiacce npeaMeTHbIe pe3yJIbTaTbl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:
MCIIOJIB30BaTh MOHATHS: MAcca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE aTOMOB
U MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBAa, KPUCTANIMYECKHE U aMOp(HbIe
TeJa, HACBIIICHHBI W HEHACBIIEHHBIM Nap, BIAXXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JIEKTPUUECKHUM 3apsl,
AIEKTPUYECKOE TT0JIE, TPOBOAHUKH U JUDJIEKTPUKH, TTOCTOSIHHBIN SJIEKTPUUECKUN
TOK, MATHUTHOE I0JIE;
pasnuyarh SIBJICHUS (TEIUIOBOE PACIIMPEHHUE U C)KAaTHE, TEIUIONEpeaayda, TEMIOBOe
paBHOBECHE, CMayuMBaHWE, KANWUISPHBIE SBJICHUS, HCHApEHHE, KOHJIEHCALWs,
IUIaBJ€HUE, KpUCTalu3anus  (OTBEpJeBaHME), KHUIEHWE, Terulonepeaaya



(TemIonpOBOHOCTb, KOHBEKIUA, U3ITy4YEHHE), ANEKTPU3ALUA Tel,
B3aMMOJICHCTBUE 3aPAIA0B, NEUCTBUSA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOI'O ITOJISI HA IPOBOAHUK C TOKOM,
AJIEKTPOMAarHWTHas MHAYKIMS) IO OINHUCAHUIO MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIbITOB, IEMOHCTPUPYIOIINX JJAHHOE (PU3NUECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKHUX SIBICHUNA B OKpY>KaroIIeM
MUpE, B TOM YHuCIe (PU3HUECKUe SIBJICHUS B IPUPO/JIE: TOBEPXHOCTHOE HATSKCHHUE U
KalWUISIPHBIC SBJICHUS B NPUPOJE, KPUCTAUIBI B IIpUpoAe, u3inydeHne CosHua,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHETa,
JJIEKTPUYECKUE SBJIEHUS B aTMoc(epe, 3IEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE MoJjie 3eMid, Apei( MOJI0COB, pOJIb MAarHUTHOTO TOJIA JUISl KU3HU Ha
3emiie, MOJSPHOE CHUAHHE, MPU STOM INEPEBOJUTH IPAKTHUECKYIO 3a1adyy B
y4eOHY10, BBIACIIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;
ONKCHIBAaTh M3yYEHHBIE CBOWCTBA T€l M (U3NYECKUE SBICHUS, HCIOIb3Ys
(du3nuecKkue BEIWYMHBI (TeMIlepaTypa, BHYTPEHHSA DJHEpPrus, KOJIUYECTBO
TEIUIOTHI, YAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAS TEIUIOTA IUJIABJICHUS,
yAelbHAsl TEIUIOTa MapooOpa3oBaHUs, YJeJdbHAas TEIUIOTa CropaHusl TOILIUBA,
KO(Q(GUIUEHT TOJE3HOTO JCHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEJbHAs
BJII&XHOCTb  BO31yXa, DJEKTPUYECKUM 3apsl, CHJIAa TOKa, DJJIEKTPUYECKOE
HaIpsKEHUE, CONTPOTHUBIIEHUE MPOBOJHUKA, YIAEIBHOE COIPOTUBIICHHE BEILECTBA,
paboTa M MOIIHOCTh JJEKTPUYECKOTO TOKa), NpPH ONUCAHUU MPABHIBHO
TpPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS U
eIMHULBl (PU3MYECKUX BEIMYMH, HAXOOUTh (POPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
($u3NYECKy0 BEJIMYMHY C JAPYTUMHU BEJIMYWHAMH, CTPOUTH IpapUKd H3YyYEHHBIX
3aBUCUMOCTEHN (PU3NYECKUX BEITUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (PM3MUECKHUE SIBICHHUS M IMPOLECCHI, HCIOIb3YS
OCHOBHBIE II0JIOKEHUSA MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHHUSI BEIIECTBA,
OPUHLIMIT CYyNEepro3UIUU ToJiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsaa, 3akoH Oma 11 ydacTka 1enu, 3akoH J[xoyns—JleHia, 3aKoOH COXpaHEHUs
HHEPruu, IPHU 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3aMHUCHIBATH €TO0
MaTeMaTHYECKOE BBIPAKEHHE;

OOBACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalun IIPAKTUKO-OPUEHTUPOBAHHOT O Xapakrepa: BBISIBIISATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHUE M3 1—2 NOTMYECKHX IIaroB
C onopod Ha 1-2 H3y4YEHHBIX CBOMCTBAa (U3MUECKUX SBICHUH, (PUINYECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiate pacu€THble 3aJayd B 2—3 JCHCTBHS, MCIONb3Ysl 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaJIM3a YCJOBHS 3a/ladyd
3aIUChIBATh KPATKOE YCIOBUE, BBIABIITH HENOCTATOK JAaHHBIX I PELICHUS



3aJauM, BHIOMpATh 3aKOHBI U (opMysbl, HeoOXOoAMMBIE i €€ pelieHus,
IPOBOAUTDH PAacUEThl U CPABHUBATH MOJyUYEHHOE 3HaYCHUE (DU3HMUECKON BEIMYMHBI
C U3BECTHBIMU JaHHBIMH;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PEIIUTh MPHU MOMOIIM (PU3HUYECKHX
METO/IOB, HCIOJNb3ysd OINHMCAHUE HWCCICAOBAHUS, BBIACIATh IPOBEPSIEMOE
MPEANOJIOKEHNE, OUEHUBATh MPABWIBHOCTD MOPSAAKA MPOBEACHUS HCCIECIO0BAHUS,
JieaTh BbIBOJBI,

MPOBOJUTH OMNBITHl MO HAOMIOJAEHUI0 (U3MYECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB TeN (KamWJUISpHBIC SIBJIICHUS, 3aBUCUMOCThH JaBJICHHUS BO3JyXa OT €ro
o0béMa, TeMmIeparypbl, CKOPOCTH IIpollecca OCTHIBAHMUS W HAarpeBaHus IIpH
U3Iy4EHHH OT LBETa H3JIydaromeid (MOrJIomAarnieil) MOBEPXHOCTH, CKOPOCTh
UCIIApEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJECHCTBHE DIEKTPUUYECKUX 3aps0B, B3aUMOJECHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3allisl MATHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB,
JNEUCTBUS MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIMPOBATh MPOBEPSIEMBIE
NPEANOJIOKEHNA, COOUpaTh YCTAHOBKY W3 MPEMIOKEHHOTO 000pYyI0BaHUSA,
OIMKCHIBATH XOJI OBITA U (DOPMYJIUPOBATH BHIBOJIBI;

BBIIOJIHATH IPSMBIE HW3MEPEHHsI TEMIIEPAaTypbl, OTHOCUTEIBHOW BIIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAIPSIKEHUS C MCIOJIb30BAHUEM aHAJOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEIUYMH, CPAaBHUBATh PE3YJbTaThl U3MEPEHUN C Y4ETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOM (hM3UYECKON BETUYHHBI OT JIPYTOit
C WCIIOJIb30BAHMEM  NPSIMBIX H3MEpPEHUN  (3aBUCUMOCTh  COINPOTUBIICHHUS
IPOBOJHUKA OT €ro JJIMHBI, IUJIOMIAJU MOMNEPEYHOTr0 CEYEHUS U YJEIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, MIYIIErO0 Yepe3 MPOBOJIHUK,
OT HAaNpsDKEHWs Ha MPOBOAHHUKE, HCCIECJOBAaHUE IIOCIENOBATEIBHOIO H
NapajuleIbHOTO  COEIMHEHUN TMPOBOJHUKOB): IUIAHUPOBATh  MCCIEIOBAHUE,
coOupaTh YCTAaHOBKY U BBIIOJIHATh MU3MEPEHUS, CIIEAysl MPEJI0KEeHHOMY IUIaHY,
(buUKCHUPOBaTh PE3yIbTAThl MOJYYEHHON 3aBUCUMOCTH B BUJI€ TAOIUI] U TpadUKOB,
JienaTh BBIBOJIbI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

OPOBOAUTH  KOCBEHHbIE  M3MEpEeHHUs  (PU3MYECKUX  BEIWYMH  (yAelbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTb
AIEKTPUUECKOr0 TOKA): TUIAHUPOBATH U3MEPEHUs], COOMPATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, ClEeAysd MpPEeMJIOKEHHOW WHCTPYKIMU, W BBIYHUCIATH 3HAUYCHUE
BEITUYNHBL;

COOIO/IaTh TMpaBWIa TEXHUKH O€30macHOCTH Tpu pabore ¢ 1abopaTopHBIM
000pyI0BaHUEM;



XapaKTEePU30BaTh TPHUHIUIBI JEHCTBUS W3YyYCHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOPO Ha UX OmMHcaHus (B TOM YMCIIE: CUCTEMA OTOIUJIEHUS JIOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIEPMETP, BOJIBTMETP, CUETUUK DICKTPUUYECKOU
HHEPTUH, DJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHbIC SJIECKTPONPUOOPHI
(mpuUMepHI), NIEKTPUUYECKHE MPEAOXPAHUTEIHU, IIEKTPOMATHUT, JIEKTPOIBUTATENb
MOCTOSTHHOTO TOKA), WCIIOJIb3ysl 3HAHUS O CBOWCTBaX (DM3MYECKUX SIBICHUA M
HE0O0X0aMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONUCTBA U U3MEPUTETbHBIE NPUOOPHI TIO
CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOpPAHMS, AJIEKTPOCKOIL,
pEOCTaT), COCTaBJIITH CXEMbl JJIEKTPUUYECKHX IEMEel C TMOCIEIOBATCIbHBIM U
napauielibHbIM COCIMHEHUEM JJIEMEHTOB, pa3jinyas yYCJIOBHbIE OOO3HA4YCHUS
AJIEMEHTOB 3JIEKTPUUECKUX LENEH;
OPUBOAUTH TMPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpPUMEPaX) MPAKTHYECKOTO
WCIIOJIB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0€30MacHOCTH MPU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpPAHEHHS 37I0pOBbSi M COOJIOJACHUS HOPM SKOJIOTMYECKOIO TIIOBEJICHUS B
OKPYIKaIOIIEH CpeE;
OCYIIECTBJIATh MOUCK MHGpOpMaIMK (U3NUecKoro cojaepkanus B MHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUN M MYTEM CPaBHEHUS JIOMOJTHUTEIBHBIX HUCTOYHUKOB
BBIJICTISATh MH(OPMALIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUMBOU HIIM MOXET OBIThH
HEJO0CTOBEPHOM;
WCIIOJIb30BaTh TIPU  BBIMOJHEHUW YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTrO CoAepIKaHUs, CIPAaBOUYHbIE MaTEpPHAIbI, PECYpPChl CETH
WNutepHer, BiageTh NpuéMamMud KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC NMUCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 00001as
uHOOPMAITUIO U3 HECKOJBKUX HCTOYHUKOB (PU3NYECKOTO COJACpKAHUS, B TOM
yyciae myOJuyHO MPEACTABIATh PE3YyJIbTAaThl MPOESKTHOW WIIM MCCIIEN0BATEIhCKON
JESITEIbHOCTH, TPU 3TOM TIPAMOTHO HCMOJIb30BaTh W3YUYECHHBIN MOHSATUWHBIN
anmnapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJIEHUE NMPE3EHTAILIUECH;
IPU BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HMCCIENOBAHUN (PU3UYECKHUX IMPOIIECCOB
pacnpenensaTh OO0S3aHHOCTU B TPYIINE B COOTBETCTBUUM C TOCTABICHHBIMU
3a/lauaMu, CJICIUTHh 3a BBHITIOJHEHHWEM IJIaHa JCHMCTBUM M KOPPEKTUPOBAThH €ro,
aJIcKBaTHO OIEHUBATh COOCTBEHHBIN BKJIAJ B JAEATEIbHOCTb TPYIIIIbI, BHICTPAUBAaTh
KOMMYHUKATUBHOE  B3aWMOJICHCTBHE, TPOSBISAS TOTOBHOCTh  pa3peuiaTh
KOH(DIIUKTHI.

K xonIty oOyuenus B 9 kijiacce nmpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:



UCIONBb30BaTh MOHATHSA: CUCTEMa OTCY€Ta, MaTepuaibHas TOYKa, TPACKTOpHS,
OTHOCHTENBHOCTh ~ MEXaHWYEeCKOro  ABWXKeHMs, jAedopmanus  (ympyras,
IUTaCTUYECKas), TPEHHE, LEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
NEePerpy3Ku, UEHTP TSHKECTH, a0COJIOTHO TBEPIOE TEJO, LIEHTP TSAKECTU TBEPIOTO
T€a, PAaBHOBECUE, MEXAHWYECKUE KOJEOAaHWs M BOJHBI, 3BYK, MH(PPA3BYK U
yJIbTPa3BYyK, AJIEKTPOMATHUTHBIC BOJIHBI, IKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OMU30PYKOCTh U JANbHO30PKOCTb, CIIEKTPBI HCITYCKAaHUs M TMOTJIOLICHHUs, anbda-,
OeTa- 1 raMMa-u3J1y4eHHMs], U30TOIIbI, s/IEPHAsI SHEPTETUKA;

pasnuyath sIBICHUS (PaBHOMEPHOE U HEPABHOMEPHOE NPSIMOJIMHEMHOE BUKEHUE,
PaBHOYCKOPEHHOE MpPSIMOJMHEMHOE JBUKEHHE, CBOOOJHOE MAaJeHUE Tel,
paBHOMEpPHOE MABI)KEHHE IO OKpPY)KHOCTH, B3aHMMOJICHCTBUE TEJ, PEaKTUBHOE
JBUKEHHE, KoeOaTeIbHOE IBIKEHUE (3aTyXaloIIe U BEIHYKICHHbBIE KOJIeOaH ),
pE30HaHC, BOJHOBOE  JBWXKECHHE, OTPaKEHUE  3ByKa, MPAMOJIMHEHHOE
pacnpoCcTpaHEHUE, OTPaKEHUWE U IMIPEJIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpa’keHHE CBETA, Pa3JI0KEHHE OEJIOT0 CBETAa B CIIEKTP M CIIOKEHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUs CBETa, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOTO CIEKTpa M3IYYCHHUS) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBIECHUE H3YUYCHHBIX (DU3MUECKHUX SBJICHUHA B OKpYKaIOIIEM
mupe (B TOM uucie (pU3MUecKHe SBICHUS B MPHUPOJE: MPHIWBBI M OTJIHBBHI,
nemxeHne 1iaHeT CONHEYHON CHCTEMbI, PEaKTHMBHOE JABM)KCHHE IKUBBIX
OpPraHM3MOB, BOCIPHUSATHE 3BYKOB KMBOTHBIMH, 3EMJIETPSCEHUE, CEHCMUYECKUE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTUYECKUE SABJICHUS B PUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIAMMOIO, YJIbTPa(UOIETOBOTO M PEHTIEHOBCKOTO  H3JIy4YEHHMIH,
€CTECTBCHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ACHCTBHE PAJMOAKTUBHBIX HW3Iy4YeHUH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

ONKCHIBATh M3yYEHHBIE CBOWCTBA Tel H (U3NYECKUE SBICHUS, HCIOIB3Ys
dusznyeckne BeNMWYMHBI (CPEAHSSIT W MTHOBEHHAs CKOpPOCTh Tela MpH
HEPaBHOMEPHOM JBW)XCHHUH, YCKOPEHUE, MEepEMEIICHNE, MyTh, YTI0Bas CKOPOCTb,
CHJla TpEHUs, CUjla YINPYTroCcTH, CUJIAa TSKECTH, YCKOPEHHE CBOOOJHOIO IMaJeHUs,
BEC TeJjla, UMITYJIbC Tella, UMITYJbC CHJIbI, MEXaHHueckass padoTa W MOIIHOCTb,
NOTCHIIMATbHAST JHEPTUA Tela, TMOJHATOTO HaJ MOBEPXHOCTHIO  3EMIIH,
NOTEHIIMATIbHAST JHEPTUsl C)KATOM TMPYKWHBI, KUHETUYECKAash DHEPIHs, MOJHas
MEXaHUYECKasi YHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKAa3aTeib IMPEIIOMIICHUS CPEAbl), MpU
ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJIB3YEMBIX BEJIHYUH,
00O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIIbI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJIMYHUHY C IPYTUMU BETUYMHAMHU, CTPOUTH
rpauKy U3yYEeHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEITNIHNH;

XapaKTEePU30BaTh CBOMCTBA Tel, (M3MYECKHUE SIBJICHHUS M IPOIECCHI, HCIOIL3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, TPUHIIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbsl HbioTOHA,
3aKOH COXPAaHCHHS UMITYJIbCA, 3aKOHBI OTPAKECHHS U TIPEJIOMIICHHUS CBETA, 3aKOHBI
COXpaHEHUS 3apsA0BOT0 U MACCOBOTO YHCEN TPH SACPHBIX PEAKIHAX, TIPH ITOM
JlaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

OOBSACHATHh (PU3UYECKUE MPOIECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallMii TPAKTUKO-OPUCHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUIHHHO--
CJIC/ICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHUX IIIaroB C OMOPOM
Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3aJaud (ONMUPAIOIIMECSs HAa CUCTEMY W3 2—3 ypaBHEHHM),
WCITOJIB3YSl 3aKOHBI U (DOPMYJIBI, CBSA3BIBAIOIINE (DU3HUCCKIE BETUIHHBI: HA OCHOBE
aHaNWM3a YCIIOBHUS 3a/1a4yl 3alMCHIBATh KPATKOE YCIIOBUE, BBISBIISATH HEIOCTAIOIIHC
WM U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI M (OPMYJIbl, HEOOXOAUMBIC IS
pelieHusi, MPOBOAUTH PACUETHl U OICHUBATh PEATUCTUYHOCTH MOIYYSHHOTO
3HaYCHUS (PU3NIECKON BEITUIHHBL;

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXKHO PEIIUTh TPH TOMOIIM (BU3HIECKHUX
METO/IOB, HCIOJb3ysd OINHMCAHHE UCCIENIOBAaHUS, BBIICISATH MPOBEPSEMOE
MIPEANOJIOKEHNE, OIEHUBATh MPABWIHBHOCTD MOPSIKA MPOBEICHUS HCCIICTOBAHUS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUH U OTBITOB;
MIPOBOJIUTH OIMBITHI MO HAOMIOACHUI0 (U3MYCCKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPAaHEHHs YHEPTHUH,
3aBUCUMOCTH Tepuojia KoJeOaHWi TPYKUHHOTO MasiTHUKa OT MacChl rpys3a H
HKECTKOCTU TIPY>KUHBI W HE3aBUCUMOCTh OT AaMIUIMTYIbl MaJlbIX KOJICOAHUH,
MPSAMOJIMHEHHOE PaCIpOCTPAHEHHWE CBETa, Pa3jio’KeHHE OEIOro CBETa B CIEKTD,
U3YUYCHUE CBOWCTB HM300paK€HUS B TUIOCKOM 3€pKalie M CBOWCTB HM300pakKeHUS
npeaMera B coOuparomieid JiMH3e, HaOJMI0JICHUE CIUIONIHBIX M JIMHEHYaThIX
CIEKTPOB M3IIyUYCHHs): CAMOCTOATEILHO COOMpATh YCTAHOBKY W3 HM30BITOYHOTO
Habopa 000pyI0BaHMsI, OTUCHIBAThH XOJ OMbITA U €r0 Pe3yibTaThl, (HOPMYIUPOBAThH
BBIBOJIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHIO MPSMBIX H3MEPEHHUH, ONPEACIIss CpeaHee
3HAUCHUE U3MEPSIeMON BEeTUYHHBI ((POKYCHOE PACCTOSITHUE COOMpAOIICH JIMH3bBI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);
MPOBOJUTh  HWCCJENOBAHME  3aBUCUMOCTEH  (U3MYECKUX  BEJIMYUH  C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH IIPH



PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadyallbHOM CKOpPOCTH, MEpHoAa KoJeOaHWid
MaTE€MaTUYECKOro0 MAsiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaKEHHsI CBETa
OT yria NaJcHHs M yIja NOpeJIOMIEHHs OT Yyrja MaJeHusd): IJIaHUPOBAThH
UCCIJIEJOBAaHHUE, CAMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTAThl
NOJ[yYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOJUIl U TpauKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

IPOBOJAUTH KOCBEHHBIE M3MEPEHHUs (U3NYECKUX BEIMUYUH (CpPEeIHss CKOPOCTh U
YCKOpEHHUE Tejla MpPU PAaBHOYCKOPEHHOM JBUKEHHMH, YCKOPEHHE CBOOOJHOIO
NaJcHus, KECTKOCTb  MPYXKUHBL, KOA(Q(QUIMEHT TPEHUS  CKOJIbKEHUS,
MEeXaHW4yeckas paboTa W  MOIIHOCTb, YacToTa M Mepuoj  KosieOaHui
MaTE€MaTUYeCKOro M MPYKHMHHOIO MAasTHUKOB, ONTHYECKas CHJIa cOOMparomein
JWH3BI,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBATh  W3MEpPEHHUs,  COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINIOJHATH U3MEPEHMS, CIIEAYSI IIPEIIIOKEHHON
UHCTPYKLUHU, BBIYUCIATH 3HAYEHUE BEJIWYUHBI W AHAJIW3UPOBATh IOTYYEHHbIE
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy10BaHUEM;

pasauyaTh OCHOBHBIE MPU3HAKU U3YUYEHHBIX (PU3UUECKUX MOJENEH: MaTepruaibHas
TOUKa, aDCONIOTHO TBEPJOE TEJIO, TOUCUHBI UCTOUYHUK CBETA, JIy4, TOHKAs JINH3A,
IJIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIEJb aTOMHOTIO S]1pa;
XapaKTEepPU30BaTh MPHUHIMUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusA (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
NIOJIOXKEHUS, PACCTOSIHUS M YCKOPEHMs, pPakKera, 3XO0JIOT, OYKH, IEPUCKOII,
¢oroanmnapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonb3yss 3HaHUS O CBOMCTBaX (DU3BMYECKUX SIBJICHUM U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKHM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pEelIeHUH Y4YeOHO--TIPAKTUYECKUX 3a]ad, ONTUYECKHUE CXEMBbl Il MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie U COOUparonieit JINH3E,

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs! 370pOBbS M COOJIOACHHS HOPM DKOJOTMYECKOrO TIOBEICHHS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBIIATh MOMCK HH(pOpManmu ¢undeckoro cojnepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOOUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TMOJIy4EHHON HMH(OpMAIMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;



UCIIONBb30BaTh TNPU BBIMOJHEHHM YYE€OHBIX 3aJaHU  HAYYHO--TIOMYJISPHYIO
aUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepuer, BmaneTs npuéMaMyd KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus
UH(OpPMAIIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC IMCHBMEHHbIE M YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUs, MyOINYHO
IPEJCTaBISTh Pe3yJbTaThl MPOCKTHOW WM HCCIEAOBATEIBCKON AESITENbHOCTH,
[PY 3TOM IPaMOTHO UCIOJIb30BaTh N3YUYEHHBIN MOHATUHHBIN anmapaT u3y4aeMoro
pasgena (U3UKM U COMPOBOXKIATH BBICTYIUIGHHE TMpE3eHTalued ¢ y4ETom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsinuecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K I (uudposrbie)
n/n NMPOrpaMMbl Bcero 06H TPOTLHBIC pﬁaKanecKne oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypebi
Paznen 1. ®usnka u e€ poJsib B NO3HAHUU OKPYKAKIIEr0 MUPa
bubmuoreka [JOK
- 2
11 Pusuia - Hayka o npupoze 0 0 https://m.eds00.ru/7f416194
bubmuoreka [JOK
2
1.2 PU3UCCKHC BENMIMHEI 0 0 https://m.eds00.ru/7f416194
. bubmuoreka [JOK
2 1
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHaya/ibHbIe CBEJeHHS] O CTPOEHHH BelllecTBA
bu6mmoreka [JOK
2.1 Crpoenme semecTsa . 0 . https://m.eds00.ru/7f416194
29 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 0 1 bu6mmorexa [IOK
' BEIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSTHHS BEIIECTBA 2 1 1 https://m.edsoo.ru/7fA16194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/1eiicTBHE TeJl
bubmuoreka [JOK
31 Mexarueckoe IsmkeHne 3 0 . https://m.eds00.ru/7f416194
bubmuoreka [JOK
4 0 1
3.2 HMuepuws, macca, nioTHoCTs https://m.eds00.ru/7f416194
bubmuoreka [JOK
14 1 2
3.3 Cra. Buet cun https://m.edso0.ru/7f416194
Hroro no pasaeny 21



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

Pasznea 4. /laBjienne TBEPABIX TeJl, dKMJAKOCTEH U ra3oB

a1 JHaBnenue. llepenaua naBieHust TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2 JlaBnenue xuakoctn > 0 https://m.edso00.ru/7f416194
bu6mmoreka [JOK
4.3 ATMochepHoe aBieHHe 0 . https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U T'a3a Ha MOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX T€JIO https://m.edso00.ru/7f416194
Hroro no paszeny 21
Paznen 5. PaboTa 1 MOIIHOCTB. JHEPrus
bubmuoreka [JOK
51 PaGota u momHoCTE 3 ! https://m.edso00.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanu3MEI > . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
53 Mexanuteckas sueprus 4 0 https://m.eds00.ru/7f416194
Hroro no pasuaeny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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 KUIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
Ne /m HpOrpAMMES Beero Ko;npo.m;nme HpﬁaKanecKne 06pazoBaTeIbHbIE
padoTbl padoThI pecypebi
Pa3pen 1. TenioBbie sIBJICHUS
. bubmuoreka [JOK
11 CTpoerue 1 CBOHCTBA BEMECTBA ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Temoseie nponeccer 21 1 > https://m.edsoo.ru/7f4181ce
Uroro mo pasaeny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
21 DJIeKTpUYECKHE 3apsibl. 3apsKEHHBIE Tella U 7 0 1 bubnnoreka [JOK
' MX B3aUMO/JICHCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoreka [JOK
2.2 [ToCTOSIHHBIN 2EKTPUUYECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbie sBICHHs 6 . 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 OMeKTPOMArHHTHASA MHAYKIHA 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 14.5



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 KUIIACC

KoJsinuecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudpoBbie)
Ne ni/mm IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘lCCKI/Ie 06PA30BATENBHBIE
padoTbl padoThI pecypebi
Pa3zpen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABHKCHUE U CIIOCOOBI €ro 10 0 1 bubmuorexa [JOK
' ONHUCaHus https://m.edsoo.ru/7f41a4a6
. bubmuoreka [JOK
12 BsaumozeiicTue Ten 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1
13 3axomeI coxpaneHus 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 40
Pazjnen 2. Mexanuyeckne KoJie0aAHUS M BOJHBI
bu6mmorexa [IOK
7
2.1 Mexanieckue konebanms 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1
2.2 Mexanueckue BOHL 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Uroro mo pazzaeny 15
Pasjien 3. DjieKTpOMarHuTHOE MOJi€ U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 2 bubnnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasnen 4. CBeToBbIe SIBJICHUSA
bubmuoreka [JOK
6 0 2
41 3aKOHBI pacIpOCTPAHEHHUs CBETA https://m.eds00.ru/7f41a4a6
bubmuoreka [JOK
6 0 3
4.2 JIuH3b1 ¥ onTUYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
43 Pa3noxenne 6e10ro cBeTa B CIIEKTP 3 0 2 bubanorexa [IOK

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

Uroro no pazgeny

15

Pa3pen 5. KBaHTOBLIE SIBJICHUSA

5.1 HcnycKkanue U MOrIOIIEHHE CBETAa AaTOMOM 4 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOIO s1pa 6 1 Egg?ﬁ;ﬁﬁ)gﬁ}% 113436
5.3 SnepHble peakuu 7 1 Egggﬁ?ﬁ:&%g 8/I§f41a4a6
Hroro 1o pasueny 17
Pa3znea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 2 bubnuoreka [IOK
Kypca ¢u3uku 3a 7-9 kimace https://m.edsoo.ru/7f41a4a6
Hroro no pasueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

» dusuka, 7 xknacc/ [eppimkua A.B., O0mecTBO ¢ OrpaHUYEeHHON
OTBETCTBEHHOCTHIO «31aTenbCTBO «DK3aMEH»

» ®usuka, § knace/ [epsimkun A.B., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe odmectso «M3narenscTBo
«IIpocsemenue»

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢

OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO

«M3patenbcTBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI V1A YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanus. @uzuka. 7 — 9 Kiaccel
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:

BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:

4. Tlepoiikun A.B. ®uzuka. 7 kiacc. YueOHUK a1 00111€00pa3oBaTebHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykamk B.U. CoopHUK BOnpocoB U 3a1a4 1o ¢usuke. 7-9 xi. — M.:
[Ipoceemenue, 2010. —192c.

8 KJIACC



1. PaGouast nporpamma. @uzuka. 7 — 9kinacchl: yueOHO-METOJUUECKOTO
nocobus /coct.TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. [IporpamMmMbl 0ocHOBHOTO 00111eT0 00pa3oBanus. Pusnka. 7 — 9 kimaccel
(aBTopsi:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nmporpamma 1o ¢usuke. 7 kiacc/ Coct. T.H. Cepruenxo. — M.:

BAKO, 2014, B COOTBETCTBUHU C

BBIOPAHHBIM YUYEOHUKOM:

4. Tleppiukun A.B. @uznka. 7 kinacc. Y4eOHHK 111 00111€00pa30BaTeIbHbIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammk B.U. CoopHUK BOIpOCOB U 3aj1a4 1o pusuke. 7-9 ki — M.:
[Tpoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTpPOJIbHBIE paboThl. —5-€ u3nanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. JJabopatopubie paboTsl. KoHTpOIBHBIE
3aganus. —Caparos:Jlunei, 2014.

8. «KonTponpHO-u3Meputenbubie Mmatepuanbl. Gusuka. 7 knace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 knacc: yueOHO-MeToaudeckoe nocoome/ A.E.
Mapon.- M.: Jlpoda, 2011.- 123c.:

10.A.B. Ileppimkun @usuka-8kia 2017 M. [Ipoda

11.H.B. ®unonosuu Metonuueckoe nocodue 2015 M. Ipoda



12.A.E. Mapon, E.A. Mapon CaMocTosiTeIbHbIE 1 KOHTPOJIbHBIE pa0OThI-8
kiacc 2017 M. dpoda

13.B.B. lllaxmatoBa ,O.P. llledep duarnoctuueckue padotsl -8 kiace 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopuark Borpocos u 3aiau

2015 M. Ipoda

9 KITACC

1. Pabouas nporpamma. @usuka. 7 — 9Kiacchl: yueOHO-METOANUYECKOTO
nmocobus /coct. TuxonoaE.H. — 2-e u3a.,crepeornm. —M.: JIpoda,2013. —
398,(2)

2. I[IporpaMMbl OCHOBHOTO 00111€T0 00pazoBanusi. Puznka. 7 — 9 KIaccel
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kiacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM:

4. Ilepoimikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa3oBaTeIbHbIX
yupexaenuit . M.:JIpoda. 2011

5. Jlykammk B.U. C6opHUK BOmIpoCcoB U 3a1a4 no ¢usuke. 7-9 ki — M.:
ITpoceemenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOYpOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTPOJIbHBIE paboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actaxoa T.B. ®usuka. 7 knacc. Jlaboparopusie padboTbl. KoHTpOJIbHBIC

3aganus. —Caparos:Jlunei, 2014.



8. «KoHTponbpHO-3MepuTeNbHbie MaTepranbl. Dusuka. 7 kinacc/Coct. H.H.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-MeToanueckoe nocodue/ A.E.

Mapon.- M.: JIpoda, 2011.- 123c.:

KoHTponbHbIe 1 caMoCcTOATEIbHBIE pabOThI IO (U3UKE. 9 Ki1acc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®usuka 9 kiace» / O.U. I'pomiieBa. — M.
H3patenscTBO «IK3ameny», 2014,

Tectel o ¢pusuke. 9 kinace: k yueonuky A.B. Ileppimikuna, E.M. I'yTHuK
«Pu3uka

9 kmace» / O.U. I'pomueBa. — M.: MznarenscTBo «OK3aMen», 2010.

®duzuka. 9 knacc. TemaTudeckue TECTOBbBIC 3a/1aHus sl TOATOTOBKH K [TMA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — SIpocnasias: OOO
«Axanemus pazsutus», 2014.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

7 KITACC

bubnuoteka — Bc€ mo mpenmery «Dusukay. — Pexxum nocrtyma:
http://www.proshkolu.ru

2. BuneoomnbIThl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

3. Eaunas xomnekius nudpoBbix 00pa3oBaTeIbHbIX PECYpCoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. VlnTepecHble MaTepHUalIbl K ypOKaM (PU3UKH 1O TEMaM; TECTHI 110 TEMaM;



HarJsAHbIC TIOCOOMS K ypokaM. — PexxuM poctyma: http://class-fizika.narod.ru
5. lludposeie 00pa3oBaTenbHBIC pecypchl. — Pexum moctyma:
http://www.openclass.ru

6. DNeKTpOHHBIE YUeOHUKH 10 (pusuke. — Pexum nocryna:
http://www.fizika.ru

8 KJIIACC

1. bubnuoteka — Bc€ no npeamety «duzuka». — Pexxum gocryna:
http://www.proshkolu.ru

2. BuzeoonsITel Ha ypokax. — Pexxum noctyna: http:/fizika-class.narod.ru
3. Eaunas xomtekius nudpoBbIx 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. HTEepecHble MaTepHalibl K ypokaM (PU3UKH [0 TeMaM; TECTHI TI0 TeMaM;
HarJsIIHbIe TocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIC pecypchl. — PexxuM qocTymna:
http://www.openclass.ru

6. DNeKTpoHHbIE yueOHUKH 110 ¢uszuke. — Pexxum gocrymna:
http://www.fizika.ru

9 KJIIACC

1. BuneoomnsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru
2. Enunas komiexius mudpoBeIX 00pa30BaTeIbHBIX PECYPCOB. — Pexkum
nocryma: http://school- collection.edu.ru

3. MTepecHbie MaTepuanbl K ypokaM (DU3HUKH 110 TeMaM; TeCThI 110 TeMaM;

HarJsiAHbIE TTOcoOus K ypokaM. — Pexxum poctyma: http://class-fizika.narod.ru



4. Hudpossie oOpazoBaTenbHbIe pecypchl. — Pexxum gocTyma:
http://www.openclass.ru

5. DneKkTpoHHBIe YUeOHUKH TI0 Pusnke. — Pexxum nocryma:
http://www.fizika.ru

6.{uctanmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN KIacc.
CeteBoe oOpa3zoBaTeapHOe coodiecTBo. http://www.openclass.ru/node/109715
7. EnuHas kosutekus nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denmepanbHBIA 1IEHTP HHHOPMAIIMOHHO-00pa30BaTEIIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. NurtepHeT ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 ceHTs0ps» MaTepuabl O (PU3MKeE.
http://archive.lseptember.ru/fiz

11. Aanmarnuu pusnueckux o0bekToB. http://physics.nad.ru/

12. XKusas pusuka: oOydaromiasi mporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



