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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHWUU K Pe3ysIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoM (enepanbHOU paboueit mporpaMmbl BOCHUTaAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Conmepxanue mporpaMmbl 1O (U3MKE HAMNpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AlMIO H3yUECHHS
Gbu3MKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke yuduThIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJIbTaTaM 00yUYEeHHUS, a TAKKe
MEXKMPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YUYEOHBIX TNMPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMMma o ¢u3MKe ycTaHaBIMBAET paclpezesieHue yueOHoro MaTepuana
o rojgaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3YUYEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAEp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroIuXCs.

[TporpaMmMa mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YYUTEIIO B CO3/IaHUU pabouelt MporpaMmsbl 0 y4eOHOMY IPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 hU3HUeCcKoil reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAy4HYIO0 KapTUHY MHpa, MPENoCTaBiseT Haubojiee SICHbIE
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAaHMsI, TO €CTh CI0Cc00a MOIyUYSHHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna U3 riaBHBIX 3a7a4 (pU3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINoJaracT OBJIAJICHHUE
CIIEIYIOIUMH KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeJIbCTBA JIJISl IOJTy4EeHHSI BBIBOJIOB.

[lenmn wsyueHus ¢GU3UKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Konnenmum npenogaBanust yueOHoro mnpeamera «®Dusuka» B
oOpa3oBaTenpHBIX oOpraHu3auusix Poccuiickoit denepauuu, peanu3yroOIIUX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPXKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau nzyyenuss Gpusuku:

npuoOpeTeHue HHTepeca M CTPEeMIICHHS OOydYaroIuxcs K HaydHOMY
U3yUYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopmMHpoBaHKE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysIbTaTa N3y4eHHUs] OCHOB
CTPOCHUS MaTepuu U PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKU;
dbopMupoBaHHE TPEICTABICHUNA O POIU (UUKH ISl PA3BUTUA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MpPEACTaBICHUHA O  BO3MOXKHBIX  cdepax  Oyayen
npo(hecCUOHATIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBSACHITH (GU3UUYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS MPOCTEUIIUX PacUyETHBIX 3alady ¢
UCITIOJIb30BAaHUEM busznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0MAaTh IPUPOIHBIC SIBICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAIbHBIE HCCIEIOBAHUS C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3MIECKOTO COACpKaHUA,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATSILHOCTH, CBA3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UYECKOM HAYKH.

Ha uzydenne ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kjiacce — 68 yacoB (2 yaca B HeJEl0), B 8
Kiacce — 68 yacoB (2 yaca B Henento), B 9 knacce — 102 yaca (3 yaca B HeZel0).

[Ipennaraemepiii B mporpaMMe no ¢Gpu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
71a00paTOpHBIX PAOOT U OMBITOB C YYETOM HMHIMBUIYAIBHBIX OCOOEHHOCTEN



06yqa}01111/1x051, CIIMCKa SKCIICPHUMCHTAJIbHBIX SaﬂaHHﬁ, npempiaracMblXx B paMKax
OCHOBHOTI'O TOCYJapCTBCHHOI'O 3K3aMCHa I10 (1)I/ISI/IK€.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pazgea 1. ®usuka U e€ posb B IO3HAHUM OKPYKAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABneHuss npupoapl. PUZHYECKUE SIBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMWUMHBL. M3MmepeHue Quanyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKHM HW3Y4aloT [PUPOLY.
EcTecTBeHHOHay4yHBIH METOJ TMO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUeCcKUX SBICHHUI C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOpPHl U NPOLEAYypa MPAMBIX U3MEPEHUN aHAIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOI0 TpHOopa.
2. M3MepeHue pacCTOSAHUM.
3. M3mepenue o0bEMa )KUAKOCTH U TBEPOTO TEA.
4. OrnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpH MOMOIIMA KHJIKOCTHOTO TEPMOMETpa U
JIaT4YUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTBH IOJIETA
HIapyKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Paznen 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepbl. OMbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, nuddysus. B3aumonelicTBue dacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaINIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JTBUKECHHS.



2. Habmonenne nuddysum.
3. HabGmionenue — sBmeHWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM — WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimeol.

1. OueHka JuamMeTrpa aroMa METOJAOM PsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBHUKCHHUSL.
SIBnenne uHEpUUHU. 3aKOH HMHEPLUUHU. B3auMmopaeicTBHEe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHoCcTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHune cuiibl ¢ MOMOLIBIO AUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPAMOIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus MHEPLUU.
4. HaOmroneHre u3MeHeHUs! CKOPOCTHU MPHU B3aUMOJEHCTBUU TEN.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEJL.
6. CnoxxeHue CuJjl, HapaBJIEHHBIX MO OJHOMN MPSIMOI.
Jlabopamopuvie pabomul u onvimol.
1. OmnpezeneHne CKOPOCTH PABHOMEPHOTO JIBHXKEHHMSI (LIIApHKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TENA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbkeHus (Iedopmanun)
NPY>KUHBI OT MPUII0KEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTEN U ra30B.



JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS J1aBiieHUd. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, TemmepaTrypbl. llepenaua naBieHus
TBEPABIMUA TEJIAMH, KUIKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMartuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUSl >KUJIKOCTH OT riayOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmochepa 3emmm u atrmocdepHoe naBieHue. [IpudmHBI CyliecTBOBaHUS
BO3MymIHONW 000soukn 3emiu. OmbiT Toppuuemmu. M3mepeHnue atMmochepHOTO
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHns aTMOC(HEpPHOTO TaBJICHHUS.

JelicTBue XKUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCHUMOCTH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJKOCTBIO U TA30M.
Coobmiaroiuecst CoCcy/ibl.
['mppaBnuyeckuii mpecc.
[IposiBinenue nelcTBUsI aTMOC(HEPHOTO JABICHUS.
3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YacTH Tela
Y TJIOTHOCTH KUJAKOCTH.
PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
8. YcioBHe IUIaBaHUsl TEJI: TIJIABAHUE WJIH TTOTPY>KEHUE TeJl B 3aBUCUMOCTU OT
COOTHOIIEHHUS TUIOTHOCTEW TeJa U KUJKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CHUJIbI, JCHCTBYIOIIEH Ha  TeEJo,
IIOrPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOLIEN HA TEJO
B JKUJIKOCTH, OT MacChl TeJa.
4. OmbITBI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BhEMA MOTPY>KEHHOU B JKUJIKOCTh
YacTHU TeJla U OT INIOTHOCTHU KUJKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPYy30MOABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuio
paBHOBecus pbryara. [I[pumeHeHue nmpaBusia paBHOBECHsI phluara K 0JIOKy. «30J10TOe
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npasuiio» Mexanuku. KIIJI mpocteix Mexanu3mMoB. [IpocTbie MexaHU3MBI B OBITY U
TEXHUKE.

Mexanuueckass »Heprus. KuHeTnueckas M MOTEHIUAIbHAs 3HEPIHUS.
[IpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Omnpenenenue paboThI CUJIbI TPEHUS IIPYU PABHOMEPHOM JIBUYKEHUU TEJa I10

TOPU30HTAJIbHOW ITOBEPXHOCTH.
2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.
3. Hsmepenue KIIJl HaKIOHHOM TIIOCKOCTH.

4. I/I3y‘-ICHI/IC 3aKOHa COXpaHCHHUA MEXaHHYECKOU OHCPI'UH.
8 KVIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KMHETHUECKOH TEOPUU  CTPOCHMS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.
CMaurBaHMe U KanWUISIPHBIE SBJICHMS. TerIoBoe pacuIMpeHNe U CKaTHE.

Temmneparypa. CBsi3zb TeMIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yacTull. BHyTpeHHsisi sHeprus. CrocoObl HM3MEHEHHUsS BHYTPEHHEH DJHEpruu:
TeIUIonepeaya U CoBeplieHne padoThl. Buabl Terionepenadyn: TEMIONPOBOIHOCTD,
KOHBEKIIUSA, U3JIyYECHUE.

KomnyectBo Temnotel. YaenbHas TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemioBoro Oamanca. IlmaBnenue wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHaeHcamws. Mcmapenune. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHHUS OT aTMOC(HEPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Mpunuumner paGotsl TemnoBbix ABurareneit KIIJ| TtemsmoBoro nsurarens.
TennoBble ABUTATENN U 3aIIATA OKPYKAIOIIEN CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHS.
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Hab6mronenune nuddysun.

HaOnroienue siBneHnid cMaurBaHUs U KalMWUISIPHBIX SIBJICHUH.
HabGnrogenue TemioBoro paciupeHus Teu.

N3meHeHune naBieHHs Ta3a IpU U3MEHEHUH 00bEMa M HArpeBaHUM WIIU
OXJIAXKICHUU.

[IpaBuiia u3MepeHus TeMIEPaTyphl.

Bunae! Tenmonepenayu.

OxJ1aXkJIeHue TpU COBEPIICHUH padOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUIIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIIABJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimeol.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OnbITHI 1O BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MITIPHUIIA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTH JABJIEHUS BO3JQyXa OT €ro
00b€Ma M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTpPEHHEH »HHEpPrud Tejla B pe3yJibTare
Terionepeaayn U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBIEHUS TEIIOOOMEHA TPU CMEIIMBAHUU XOJOIHOW H
ropsiyer BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, [OJYYEHHOTO BOJOW  IIpH
TEII000MeHE C HAarpeThiM METAUTMUYECKUM LIHJTUHAPOM.

Onpenenenue yaeabHOU TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaeIbHON TEIUIOTHI TIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poma 3JIEKTpUYECKHMX 3apsaoB. B3aumonelcTsue
3apsOKEHHBIX Tel. 3akoH KysoHa (3aBUCMMOCTh CWJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKTY TEJIAMU).

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpunHimn
CYNEPHO3ULIMU EKTPUIECKUX IT0JIEN (HA KAUECTBEHHOM YPOBHE).



Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TIOCTOSIHHOTO ToKa. JIeWCTBUS AJIEKTPUYECKOro ToKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DIEKTPUYECKOE  HAIPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka nend. [locnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

PaGota ® MOIIHOCTH dJeKTpUuecKoro Toka. 3akoH JDxoyns—JleHa.
DneKkTpudecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MAarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM M €ro 3HauyeHHWe i KU3HU Ha 3emie. OnbIT
Opcreaa. MarHuTHOE MOJIE AIEKTPUUECKOTO TOKa. [[puMeHeHne 31eKTpOMarHuToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIb
MOCTOSHHOTO TOKa. Mcnonb30BaHHWE JJIEKTPOJABUTATENCH B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUMH. [IpaBuno Jlenna.
DIIEKTPOreHEPATOP. CnocoObl MOJTYYEHUS AIEKTPUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Hemoncmpauuu.

DJekTpu3anus Ted.
JIBa poza 3JIEKTpUUYECKUX 3apsAa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DJIEKTpOCTaTUYECKAs UHAYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSI0B.
[TpoBOIHUKH W TUDJICKTPUKH.
MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
M cToOYHHMKHM TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIepMETPOM.
. 3MepeHune 371eKTpUIeCKOT0 HAPSHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH COnpOTUBIICHUH.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO MOJII HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND ITOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIWH.

OmneiTel @apajes.

3aBUCUMOCTh HAMNpAaBJICHUS WHAYKIMOHHOTO TOKa OT YCJIOBHM €ro
BO3HHMKHOBCHMS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnuvie pabomul u onvimeol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel 1O HAOMIONECHUIO DJJICKTPU3ALMHU Tl HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJHUKUA U
JTRJIEKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepeHnue 1 peryjJupoBaHue HANPsKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJIEHUSI PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPHUPYIOIITNE 3aBUCUMOCTh ANEKTPUUECKOTO
COTNPOTUBJICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIONIAAW TMOMEPEUHOrO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  IIOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYILIETO Yepe3 Pe3UCTOP.
OnpeneneHue MONIHOCTH  JJIEKTPUYECKOTO TOKA, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsHKEHUs Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX O0bETUHEHUU
Y pa3JIeJICHUH.

HccnenoBanne neMCTBUS SJEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KaTYIIKU C TOKOM U MarHUTa OT CUJIbl TOKA U HAITPaBJIEHUS TOKA B KATYIIIKE.
N3ydenne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHCTpyHpoBaHue 1 n3y4eHHe padOThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUratesIbHOl yCTaHOBKH.

21. OnbITBI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHJIYKIIHH:
WCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonHENHOE ABMKEeHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpOCTb TeJjla IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEWHOe BrkeHue. (CBoOomHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE 1O OKpY>KHOCTH. llepron m yacrota oOparieHus.
JIuneinHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproTrona. Bropon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIMIT CyNEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CUJIa
TPEHUsI OKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUkU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmvnynec tena. Mi3meHenue mmmyiibea. UMmIysibe CUiibl. 3aKOH COXPaHEHUS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexannueckass paboTa M MOIIHOCTb. PaboTa cuil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SHEPrus CxKaToW NpykuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.
2. CpaBHeHME MNyTe U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3mMepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO ABUKEHHS.
HaOnronenue ABUAKEHUS Tella 0 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JACHCTBYIOLIEH Ha HETO
CHJIBI.

Habiroienue paBeHCTBa CHII ITPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tenna Npu yCKOPEHHOM JABUKEHUU.

[lepenava nMmItysbca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJECHCTBUN.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJCHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPTUU NP ABUKEHUH TEJIA MO IEUCTBUEM
PYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JTATbHEUIIErO0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEe CKOPOCTH CKOJIBKCHHS OpycKa W JIBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenrue yCKOPEHHS Tela TPU PAaBHOYCKOPEHHOM JIBFDKCHHH T10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KakK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOJIBKEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne padOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl  CHUJIBI  YIPYTOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA U BOJIHBI.



KonebarensHoe nBmxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MartemMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpamienue
SHEPIUM MPU KOJIeOATEIHLHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaennesle — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJXHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHnue 3Byka. MHppa3Byk u
yIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKIECHHBIX KOJI€OaHU U PE30HAHCA.
Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).
Ha0mronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimel.
1. OmpezgeneHne dYacTOThl M Tepuojia KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIeOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOAHUN MPYKUHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHUOJia KoJeOaHUW TI'py3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTh TMepuoja  KoJjeOaHwii
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepeHue yckopeHusi CBOOOTHOTO MaIeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 0JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnvie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE AIBJIEHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  [IpsMonmHerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. [VIcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema oToarapaTta, MUKpOCKOIa
u Teneckona. ['1a3 kak ontuuyeckas cucrema. bam3opyKkocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpbioToHa. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEeUBAIOLIEH JIMH3E.

[Tomyyenune n300paxeHuit ¢ MTOMOIIIBIO JTMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxens riia3za.

11. Paznosxenue 6e0ro cBeTa B CIEKTP.

12. [Tonyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PA3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTpPaXKeHHUsI CBETOBOIO Jydya OT yria
naJIeHuUs.
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2. M3ydeHne xapakTepUCTHK H300pakeHHUs IpeIMeTa B TNIOCKOM 3epKalie.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
MaJICHUS] HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHnue u300paKeHUI C TOMOIIBIO COOUPAIOIIEH JTUH3HI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DPUITBTPHI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u mmanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u noromenne ceera aroMoM. KBaHThl. JInHEN4aTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomHoro snpa. M3orombsl. PannoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEp.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAOBOTO M MACCOBOI'O YHCEIL.
DHeprus cBsI3M aTOMHBIX sAnep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku saeprun CosHIa U 3BE3I.

SAnepnas sHepretvka. JeWCTBUS paguOAKTUBHBIX HW3JIyYEHUH Ha >KUBBIC
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAOpoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTUBHOIO (oHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATHU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TakkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00y4YaromuXxcsi, BRIOPABIIUX ATOT
y4eOHBIN IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOyudeHus, GopMupyercs
€CTECTBEHHOHAy4YHasls TPaMOTHOCTb: OCBOEHUE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS T[OJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[IpuHIMNIHATBHO IEITENRHOCTHBIN XapaKTeP JAHHOTO pa3/ena peaanu3yeTcs 3a
CY€T TOTO, YTO OOYHAIOIINECS BBINOJIHAIOT 33aHHs, B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNIyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH MPUPOE U MOBCETHEBHOM KU3HH,
UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYUYEHHs TECOPETUUECKUX BBIBOOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUIECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMS BCEX MU3BECTHBIX BHIIOB
SHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (UMK Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOI'O 0011Ier0 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUPOBaHBI CIIEAYIONIME JTUYHOCTHBIE PE3yJIbTAThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMS:

— IPOSBJICHHE MHTEpeCca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3nuecKol HayKu;

— HEHHOCTHOE OTHOIIIEHHE K TIOCTHKEHUSM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYK/I€HUH OOILIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
du3uKy;

— OCO3HAaHHME BaXHOCTHU MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE 3CTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTH, WMHTEpeEca K HCCIEN0BATEIbCKON
NEeSTeNbHOCTH;

5) <¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTU O€e30MacHoro oOpa3a KWU3HK B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpPOraxX, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYy/IOBaHHWEM B
JIOMAITHUX YCIIOBHUSIX;

— c(popMUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpya10BOr0 BOCIIUTAHUS:



— AKTUBHOE y4YacTHE B PEIICHUHM MPaKTUYECKUX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldd, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHON HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUIM;
— WHTEPEC K MPAKTUICCKOMY H3yUCHUIO TPO(dECCHid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTH4Ye€CKOTr0 BOCIIMTAHUSA:

— OpHUEHTallUgd Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3aaad B
00JIaCTH OKpY’KaloIIeW cpenbl, TUJIAaHUPOBAHMUSI TOCTYNKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed Hx
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBLHON W NPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINOJHEHWU HWCCIEAOBAaHUN U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
JIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— OTPEeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
W/JIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSX;

— Oco3HaHue JAe(PUIIUTOB COOCTBEHHBIX 3HAHWN M KOMIICTEHTHOCTEH B 00J1aCTH
busuky;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PUIMUECKUX
3HAHUI;

— CTpEMJICHHE aHAJIM3UPOBATH U BBISIBIIATH B3AUMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JCHCTBHI C y4YETOM BIIMSHHUSL HAa OKPYKAIOUIYIO CpENy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIICCTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus MporpaMMEl 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBaHust y oOyuaromerocss OyayT cGOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUCOHbIC 1eHCTBUS,
KOMMYHUKAaTHUBHBIE  YHUBEpCajJbHble  y4eOHbIE  JCWCTBUS,  PEryJSITUBHBIC
yHHUBEpCaJbHbIC yueOHbIE IEHCTBUS.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicCTBUS

Bba3oBble JJoruyeckue a1eiicTBUA:



BBISIBJSITH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCHU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHUS U CpaBHEHUS,

BBISIBJISATh 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOICHUSIX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIE CBS3M NPHU H3YUYEHUU (PUINYECKUX
SIBJICHUM Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJIUYMH;

CaMOCTOSITENTLHO BBEIOUPATh CIIOCO0 perieHus yaeOHol pusndeckoit 3aaauun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJISIIETO ¢ yYETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbLcKue 1eHCTBUSA:

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEA0OBATENbCKUI HHCTPYMEHT MTO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHYy OIIBIT, HECIOMXKHBIM
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTh HH(POPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTAaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObl, THCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JIaHHBIX C Y4ETOM MPEIIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OPMY TIPEICTaBIICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pellaeMble 3aJayd  HECIIOKHBIMU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi 1 1X KOMOWHAIIUSMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1eiCTBUA:

B X0/€ OOCYXAeHMs Yy4yeOHOro marepualia, pe3ysbTaToB Jab0opaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHE
OJ1arokenaTeIbHOCTH OOIIECHNUS;



COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOOHapyKUBaTh pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYLIECTBA KOMAaHIHOW U HHIUBHUAYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW NI€ATEIbHOCTH, OPraHU30BBIBATH JE€HUCTBUS
no €€ JOCTIKEHUIO: paclpelesiTh poiH, OOCYKIaTh IpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACUCTBUS C IPYTUMU YICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
CaMOCTOATENIBbHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHS.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusanus:

BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTYalUsX, TPEOYIOIIMX
JUISL pelieHns (PU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHAMBUAYaJbHOE, NPHUHITHE PEIICHUs B TPYIE, NMPUHATHE PELICHUN
rpyIImoi);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelieHus! (PU3NUecKol 3aauu Win
IUIaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijlaraéMble BAPUAHTHI pEIICHUM;
nienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAllMU U NIPEAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATH  NPUYUHBI  JOCTHKEHHS  (HEJOCTHXKEHHS)  pe3ysbTaToB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
($u3NYEeCKOro HUCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CUTYyalluld, YCTAHOBJCHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJsIbTaTa LICJIA U yCIOBUAM;

CTaBUTb c€0s1 HA MECTO APYTOro YeIoBeKa B X0JI€ CIIOpa UM JUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYIrOro;



npuU3HaBaTh CBOE MPaBO Ha OIMMOKY MPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYTrOTO.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 KJacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (U3MUECKME M XUMHYECKHUE  SIBJICHMS,
HAOI0/IEeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMUIBI (PU3UIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJIKOE, Tra3000pa3HOE), MEXaHWYECKOE JIBIKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPaBHOACHCTBYIOIIAs
cuna, aedopmanusa  (ympyras,  IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuyath sBiaeHUs (AudQy3us, TEMI0BOE NBUKEHHUE YACTHI] BELIECTBA,
PAaBHOMEPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUs, epeada JaBjIeHus: TBEPABIMU TEIAMM, KUIKOCTIMHU U ra3amH,
aTMOC(EpHOE [aBJICHUE, IUIABAHHME TEJ, MPEBPALLEHUS MEXaHMYECKOU
DHEPIUH) MO ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh MPOSIBICHHE M3YyUYEHHBIX (U3MUECKUX SBJIECHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
NpPUMEPBI JIBMKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMoc(epHOro JNaBJIeHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE pbIO, pblYaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
buznyeckue BeIUMYUHbBI (Macca, 00bEM, TNIOTHOCTD BEIIECTBA, BPEMs], Iy Th,
CKOPOCTb, CPEJHssA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Tea,
cujia TpeHus, JaBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAS
CWJIa, MEXaHW4yeckass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(PGUIIMEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIHs), 0NpH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3MYECKU CMBICT UCTIONb3YEMbIX BETUUYHNH, UX 0003HAYCHUS U €TUHUIIBI
(¢u3NYECKUX BEJIWYMH, HAXOIUTh (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
(u3NYECKyI0 BEJIMYMHY C JPYTMMHU BEJIWYMHAMU, CTPOUTH TIpapuKu
U3YYECHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;



XapaKTEepPU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS W IPOIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOXKEHUs CUJl (BAOJb OJTHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IPaBUJIO PaBHOBECHUS phruara (0J0Ka),
«30JI0TO€ TPABWJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHHUYECKON
SHEPruM, NpU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alMCBIBATh €70 MATEMATUYECKOE BBIPAKECHHUE;

OOBSCHATH (YM3UYECKUE SBJICHHS, TPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC
U B KOHTEKCTE CHUTyaluid NPaKTUKOOPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIATH MIPUYUHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1-2
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUUYECKUX
ABJICHUH, (PU3NYECKUX 3aKOHA WJIU 3aKOHOMEPHOCTH;

pemat pacu€THele 3amadyd B |—2 JEWCTBUS, HCHOJB3YS 3aKOHBI U
dbopmybl, CBs3bIBarONIME (PU3WYECKHUE BEIMYMHBI: HAa OCHOBE aHalU3a
YCJIOBHSI 33/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (HHU3UUECKUE
BEJIMYMHBI B (DOPMyJbl M MPOBOAUTH PaCUEThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJI PEIICHUS 3a/1a4, OLIEHUBATh PEAIUCTUUYHOCTD
NOJIyYeHHOU (PU3NYECKON BETUUHMHBL;

pacmo3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh TPH TMOMOIIU
(bU3MYEeCKUX METOIOB, B OTIMCAHUU UCCIIEIOBAHUS BBIJICSTH IPOBEPIEMOE
MPEANoIokKEeHUe (TUMOTE3Y ), pa3InyaTh U UHTEPIPETUPOBATH MOTYUYECHHbBIN
pe3yJibTaT, HaXOJUTh OIIMOKM B XOJI€ OIbITA, JeJaTh BBIBOJBI IO €ro
pe3yJybTaram;

MPOBOJUTH OMNBITHI 10 HAOMIONEHUIO (PU3WYECKUX SBICHUW WA
bu3HYecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE MIPEATIONOKECHHUS,
coOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHUs, 3alUCHIBATh XOJ]
OmbITa U POPMYJIUPOBATH BHIBOJIBL;

BBINOJIHATh MPSIMBIE U3MEPEHUS] PACCTOSIHWS, BPEMEHH, MacCChl Tela,
o0béMa, CHUIBI W TEMIEPaTyphl C WCIOJB30BAHHEM aHAJIOTOBBIX U
nM(QpPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETUUUHBI OT
JIpYrol ¢ HCMOJb30BAHUEM NPSMBIX H3MEPEHUI (3aBUCUMOCTU IyTH
PaBHOMEPHO JABUXKYILETOCA T€JIa OT BPEMEHH JBUKEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANW CONPHUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YUTMHEHHS TPYKUHBI, BBHITAIKUBAIONICH CUIBI OT 00BhEMa
MOrPYKEHHOM YaCTH Tejla U OT IJIOTHOCTH KHAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TE€JIa, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJO0, yCIOBUN
IJIaBaHUs TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B



IUTAHUPOBAaHUM ~ y4€OHOTO HCCIEAOBaHUsA, COOUpaTh YCTAaHOBKY U
BBITIOJHATh M3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYCHHONM 3aBHUCHUMOCTH (U3MYECKUX BEIHYMH B BHUJE
MPEJIOKEHHBIX TaOMuIl U TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS,

IPOBOAUTH KOCBEHHBIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHHS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKMBAIONIAS CHJIA, JACHCTByOIas Ha TMOrPYXEHHOE B
KUIKOCTh  TeNo, KOADPUIMEHT TMOJEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CIeAysd NPEJIOKEHHON HHCTPYKIUU: TMPU BBINOTHECHUH
U3MEpPEHU CcoOMpaTh OJKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAYCHUE NCKOMOM BEJIUYHNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
o0opy1I0BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONIUECS COCY/bI, OapoMeTp,
phIYar, HOJBMKHBIA M HETIOABW)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTH;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, ApEOMETP), UCTIONB3Ys 3HAHUS
O CBOMCTBaxX (DU3UYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIEH Cpe/ie;

OCYUIECTBJISATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIIUXCS
3HAHMK W TyTEM CpPaBHCHHUS Pa3IMYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3alaHUl HAYyYHO-TIOMYJISIPHYIO
JIUTEPATYPY (PU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIbI, PECYPChI
cetu MuTepHer, BiaAeTb MNpu€MaMH KOHCIEKTHUPOBAHUS  TEKCTa,
npeobpazoBanus HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MH(pOpMAIKU (HU3UIECKOTO COAEPKAHUS, B TOM



YyuCIIe MyOJINYHO AeNIaTh KPaTKUE COOOIICHUS O pe3yIbTaTaX MPOCKTOB WU
y4eOHBIX WCCIEAOBAHHM, TIPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYCHHBIN
MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MIPE3CHTAINEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIIOJHEHHEM IUIaHA JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBII  BKJaJ B  JICATEIBHOCTh  TPYIIbBI, BBICTpAaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/JICCTBHUE, YUUTHIBASI MHCHUE OKPYKAIOIIHX.

K koH1y oOyuenus B 8 kiiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCITOJIB30BATh TIOHATHS: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JBM)KCHHC
aTOMOB U MOJIEKYJI, arpEeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTATUIMYECKHUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3MlyXa, TEeMIIepaTypa, BHYTPCHHSSI DHEPTHs, TEIUIOBOM JBUTATEINb,
AJIEMEHTAPHBIN JIEKTPUUSCKHUMA 3apsil, MIEKTPUIECKOE T0JIC, TTPOBOTHUKH
U IUDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUN TOK, MATHUTHOE TI0JIC;
pasznuyaTh sABJICHUS (TEIUIOBOE pACHIMPEHHE W CKaThue, Teruionepenaya,
TEIJIOBOE PaBHOBECHE, CMAuYMBaHUE, KAWUIAPHBIC SIBICHHUS, UCIIapEHUE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpHUCTa/uIM3anus (OTBEpIEBaHUE), KHUIICHUE,
TeruIonepeaaya (TEeTUTOTPOBOAHOCTb, KOHBEKITHS, U3ITyYCHHE),
AIIEKTPU3AIUS TeJ, B3aUMOJICHCTBUE 3aps0B, JEHCTBUS IJICKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MArHUTOB, JICHCTBUE
MarHUTHOTO TOJISl Ha TTPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAs MHTYKIIHS)
M0 ONHWCAHWIO WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBIICHHUC;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3MUECKUX SIBIICHUUA B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKHE SIBICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KaNWULIPHBIC SBICHUS B TPHUPOJC,
KpUCTa/UTBl B TIpupoje, usnydenue CoiHIlA, 3aMep3aHUE BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHETa, AJIEKTPUUECKUE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Aper moIr0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KM3HU Ha 3eMIIe,
MOJIAPHOE CHUSHHWE, TPU 3TOM TEPEBOJIUTH MPAKTHYCCKYIO 3a/ady B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKK) (HU3NUECKUX
SIBIICHUI;

OMHCHIBATh M3yUYCHHBIE CBOMCTBA TEN U (PU3UUYECKUE SIBICHHUS, UCTIOIB3YS
bu3ndecKkue BeTUYHHBI (TEMIIepaTypa, BHYTPECHHSSI DHEPTHUsl, KOJIUIECTBO
TEIJIOTHI, yJieNbHAs TEIJIOEMKOCTh BEIECTBA, VYJEJbHAas TeIuioTa



IUTABJICHUS, YJElbHAsl TEIUIOTa IapooOpa3oBaHus, YJIElbHAs TEIIOTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOr0 JCHCTBUS TEIJIOBOM
MAaIllMHBbI, OTHOCUTEIIbHAS BIIAJKHOCTh BO3/1yXa, dJIEKTPUUECKUH 3apsl, CHIIa
TOKA, DJEKTPUYECKOE HAIpPsSHKEHUE, COIPOTUBIEHUE IPOBOIHUKA,
YAEIBHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOIHOCTD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIOJIBb3YEMBIX BETTMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYMH,
HaXOAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JIaHHYI0 (U3NYECKYIO BEJIUYUHY C
OPYTMMHM BEJIMYMHAMH, CTPOUTh TpaUKU H3YYEHHBIX 3aBHUCHUMOCTEN
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBIEHUS M IPOLECCHI,
WCIIOJIB3Ysl OCHOBHBIE IOJIOKEHUS MOJEKYIAPHO-KHHETUYECKOW TEOPUH
CTPOEHMSI BEIECTBA, MPUHLMUII CYNEPHO3ULMH TMOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma JJis yJacTKa LEenu, 3aKOH
Jlxxoyns—JIeHna, 3aKOH COXpaHEHUs YDHEPIUH, ITPU OTOM J1aBaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAKTUKOOPHEHTHUPOBAHHOI'O XapaKTepa: BBIABIIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopol Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3aJadyd B 2-3 JEHCTBUSA, HCIOJb3YyS 3aKOHBI U
dbopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHaIn3a
YCJIOBUS 3a/lauyd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX I pelleHHs 3aJadyd, BBHIOMpATh 3aKOHBI U  (POPMYyIIHI,
HEoOXoauMble JUisi €€ peleHus, NPOBOJUTh PACUETHl M CpPABHUBATh
MOJy4YE€HHOE 3HaUeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU TaHHBIMH;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEIIUTh MPH [OMOIIU
(bu3MYEeCKUX METOOB, HCIOJb3ysl ONHCAHWE MCCIEHOBAaHUS, BBIIEIATH
MIPOBEPSEMOE  MPEAINOJIOKEHNE, OLEHUBATh IMPABWIBHOCTh MOpPSJIKA
IIPOBEJCHHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3znyecKuX CBOWCTB TeN (KaNMWUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00bEéMa, TeMIEpaTypbl, CKOPOCTH MPOLIECCA OCThIBAHUS U
HarpeBaHusi IpH M3JIYyYEHUU OT IBETa M3JIydarolleld (IOriouaroIiei)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHUs BOJBI OT TEMIEPATYPhl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWMOJEUCTBUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIU3al¥sl MAarHUTHBIX IIOJIEM IIOCTOSIHHBIX MAarHUTOB, JCHCTBUSA



MarHUTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYIUPOBATH
IIPOBEPSAEMbIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOTO
000pyI0BaHUsl, OMUCHIBATH XO/1 OTbITAa U (HOPMYIUPOBATH BHIBO/IBI;
BBITIOJIHATH MIPSIMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOM BIIAYKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSHKEHUS C HCIOJIb30BAHUEM AHAIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEIMYHMH, CPAaBHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHON a0COIFOTHOM MOTPEITHOCTH;

MPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMUYUHBI OT
Ipyrol ¢ HCHOJb30BAaHUEM MPSAMBIX H3MEpPEHUN  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAH IOMEPEYHOro
CEUEHHMS U YACIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJAHMKA, CUJIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHMK, OT HANOPsDKEHUS Ha  [POBOJHUKE,
UCCJIEOBAHUE TOCIEHOBATEJIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIeNys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBATH
pe3yibTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U Tpa(UKOB, 1€TaTh
BBIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs] (PU3NUYECKUX BeIMYMH (yZelibHas
TEMJIOEMKOCTh  BEIECTBA, COMPOTUBIEHUE MPOBOAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATh M3MEPEHUs, COOUpPaTh
DKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CIIEys NPEUIOKEHHON MHCTPYKLUH, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
o0opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI  JEHCTBUS H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONTOPOM HA MX ONUCAHUS (B TOM YHCIIE: CUCTEMA
OTOIUIEHHUSI JOMOB, TUTPOMETD, IapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DIJIEKTPUYECKOW DSHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE TNPUOOPHI,
HarpeBaTeJIbHbIC AIEKTPONPUOOPHI (mpuMepsl), ANEKTPUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IIOCTOSSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMUS O CBOWMCTBaxX (DPM3MUECKUX SIBICHUI U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
npUOOPHI MO CXEMaM M CXEMAaTHUUYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl SJIEKTPUUYECKHUX LENel C
NOCJIEIOBATEIbHBIM U MApAJUIEIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3audas
YCJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETIEH;



OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGOPMAIMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1) obecriedeHusi 0€30MacHOCTH MU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3I0POBBS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOILEH Cpele;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACPKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HM TYTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIJCISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4YE€OHBIX 3aJJaHUl HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3UUECKOTO COAEPKAHMS, CIIPABOYHBIE MATEPHAIIBI, PECYPCHI
cetu MuTepHer, BiaAeTh nNpuUEMaMH KOHCIEKTHPOBAaHUS TEKCTa,
npeodpazoBaHusi HHGPOPMALIMU U3 OJJHOW 3HAKOBON CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKHUE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJIEp>KaHMsl, B TOM YMCJIE MyOIMYHO MPEACTABISITH PE3YJIbTAThl IPOESKTHOM
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BATh
W3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHUE NIPE3CHTALUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKIX
MPOLIECCOB paclpenesaTh OO0A3aHHOCTH B TpPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIbI, BHICTPaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKCHUS, Jeopmarius
(ynpyrasi, mjacTaueckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, UEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, JICKTPOMATHUTHBIE BOJHBI, IITKAIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJdbHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI M TMOTJIOIIEeHU, alib(a, OeTa- U ramMMa-u3IydeHus,
M30TOIIbI, SIZIEPHAsl SHEPTeTHKA;

paznuuath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBH>KCHUE, PABHOYCKOPEHHOE TMPSMOJIMHEIHOE ABUXKEHHE, CBOOOJHOE
najieHUue TeJ, PABHOMEPHOE JIB)KEHUE 10 OKPY>KHOCTH, B3aUMOJIEHCTBUE



TE€J, PEAKTUBHOE JIBU)KEHHE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPAKCHUE
3BYKa, NPSIMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHUE WM NPETIOMIICHHE
CBETAa, NOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITy4YEHHs]) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpy’XarolieM Mupe (B TOM uuciae (QU3NYECKUE SBICHUS B MPUPOJE:
NPWINBBI U OTIUBBI, ABMKEHUE MIaHeT COJTHEYHON CHCTEMBI, PEAKTUBHOE
JBI)KCHUE JKUBBIX OPraHU3MOB, BOCHPUSITHE 3BYKOB IKHUBOTHBIMH,
36eMJICTPSICEHHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 3XO0, LBETa T,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrMYEcKOoe NIEHCTBUE BUAMMOTIO,
yabTPadUOIECTOBOTO W PEHTTCHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
pPaJAMOAaKTUBHBIN (OH, KOCMUYECKHE JY4Yd, PAJUOAKTHBHOE H3ITyUYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX HW3JIyYEHUU Ha
OpraHW3M YeJIOBEKAa), MPH 3TOM MEPEBOAUTH NMPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJCISTh CYHIECTBEHHBIE CBOMCTBA (TpU3HAKHU) (DUIUYECKUX
SIBIICHUI;

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHMS, UCIOIB3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpuU
HEpPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, NEPEMEIICHHE, MyTh, YIJIOBAsS
CKOPOCTb, CHJIa TPEHHS, CWa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJEeHUs, BEC Tela, HMMIYJbC Tella, HMIYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs JHEprus Teda,
MOAHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHUHUAIbHAS SHEPIUsl CXKATOU
NPY>KUHBI, KHHETHYECKast SHEPTHUSI, TOJIHASI MEXaHUUYECKasl SHEPTHUsl, IEPHO/T
U YacToTa KojeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa U BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEJOMJICHUS Cpelbl), MpHU ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaUEHUs W EIUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BETUYHMHY C JAPYTHMMH BEITUYHHAMH,
CTPOUTH 'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHMS,
NPUHLUN CYNEPHO3ULMHA CWJI, MNPUHIUI OTHOCUTENbHOCTU [anmunes,
3aKkOHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHMS 3apsI0BOTO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3YyYEHHBIX CBOWCTBA (M3MUYECKUX SIBICHHM,
buznYeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a7]a41 (OIMPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEIMYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a7jau 3allMChIBaTh KPATKOE YCIOBHE, BBISBIATh
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI,
HEOOXOUMBIC [IJISl PEIIeHUs, TMPOBOAUTh pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOIOB, HCIOJb3ys ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE MPEAINOJIOKEHNE, OLIEHUBATh MPABWIBHOCTh MOpSJIKA
NPOBENCHHUS]  UCCIENOBAHUS, JI€JIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJibTaThl HAOJIIOJIEHUI U OIIBITOB,;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(du3MUecKuX CBOMCTB Ten (M3yuyeHue BTOpPOro 3akoHa HbloTOHa, 3aKoHa
COXpaHEHUs! PHEPruu, 3aBUCUMOCTh Mepuoia KoieOaHWW MNpYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSIMOIIMHEHHOE paclpOCTPAHEHUE CBETA,
pasnokeHne OeNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKalle U CBOWMCTB H300pakKeHWsl MpeaMera B cOoOMparouiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEWMYaThIX CHEKTPOB HW3ITyUEHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30bITOYHOro Habopa
000py10BaHUs, OMUCHIBATH X0/l OTbITAa U €r0 Pe3yJIbTaThl, POPMYIUPOBATH
BBIBO/IHI,

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesss
CpellHee 3HAaYeHUEe Uu3MepseMOld BelIMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBATH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO PUOOpPA);

MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUHN (3aBUCUMOCTb ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaudaJbHOW CKOpPOCTH, IMepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakK€HUsl CBETa OT yrjla MaJeHUs W yria MPeIoMJICHUs OT YIJa
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh



YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJTYYECHHOW  3aBUCHMOCTH
bU3MYEeCKUX BEIWMYMH B BUAC TaONHII U TPaPUKOB, NE€JaTh BBIBOIBI 110
pe3yJibTaTaM HCCIIEA0BaHNUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJTHOTO TMaaCHUS, XKECTKOCTh MPYXHUHBI, KOIDPHUIMEHT TpEHUS
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOIIHOCTh, YaCTOTa W TEPHOI
KOJICOaHUI MaTeMaTH4eCKOro M MPY>KMHHOTO MAsTHUKOB, ONTHYECKAas
cwia coOuparomeid JHH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpPCHHUS, CIEaysl TPEII0KEHHON WHCTPYKIIMH, BBIYUCISATH 3HAYCHHE
BEJTMYMHBI U aHAJIM3UPOBATH MMOTYUYEHHBIE PE3YJIBTATHI C YUETOM 3aIJaHHOMN
MOTPENTHOCTU U3MEPEHHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DHU3UYCCKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIOE TEIO, TOUYCYHBIM HCTOYHHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHETapHast MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEePU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA WX OMUCAHUA (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, paKera,
9XOJIOT, OYKH, TMepuckorn, GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuibcoHa), HCMONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPONCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pelieHUN  Yy4eOHO-TIPAaKTUYECKMX  3aJad, ONTHYCCKUE CXEMBI A
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie M cOOMparoLIel JIMH3E;
NPUBOJUTh  MpUMEpPhl  (HAXOAUTh  WHGOPMAIIMI0O O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHWUUA B TIOBCETHEBHOM
KU3HH Il obecriedeHusi 0€30MacHOCTH MpU oOpaIeHnuu ¢ mpudopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMU, COXPAHCHHUS 37I0POBBS M COOTFOICHHS HOPM
HKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOILEH Cpee;

OCYIIECTBJIATh, TMOUCK wHPOpMamu (U3HNUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMOCTOSTENHHO (HOPMYIHPYSI TIOMCKOBBINA 3aMpPOC, HAXOAUTH
MyTH OINPEACIICHUS TOCTOBEPHOCTH TOJyYeHHONW WH(OpPMAIMK HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHHUKOB;



UCITI0JIB30BaTh MPHU BBIIIOJIHEHUH YYE€OHBIX 33JaHUl HAyYHO-MOMYJIIPHYIO
JAUTEpaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHGOpMaAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
myOJIMYHO TPEICTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU 3TOM TPAaMOTHO  HCHOJIb30BaThb  W3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3UKH U COMPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ Yy4y€ToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro no pazueny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 C 1
TpocHHe Betiectsa https://m.edsoo.ru/7f416194
27 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHbie COCTO elecTBa 2
rperathet TOAHMA BEIHCCTR https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHuueckoe IBUKECHUE 3 nommorexa I1

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




bubnmoreka [IOK

2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 2
33 Cta. Buget i https:/m.edsoo.ruw/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4, A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexanuueckasi SHeprus 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB ¥ TeEM nudpoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TemioBble ABJI€HUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorera [JOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
) 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 2 1
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.edsoo.ru/7f4 181 ce
2.3 MaruuTtHbIe SIBICHUS 6 1 1.5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbubie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
L1 MexaHndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 1 3
AKOHBT COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanunueckue kojieda 7 3
NAHITACCIHE KOCOAHHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 Brommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BﬂeKTPOMaFHI/ITHOQ oJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
) OJICKTPOMAarduTHBIC BOJTHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUA




4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1ada6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznea 6. [loBTopuTtenbHO-000011a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 6 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 27




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoaunuyecTBO YacoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTunueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl

| ®usnka — Hayka o npupoje. SBieHus
MPUPOBI
duznyeckue SIBICHUS
®du3nYecKre BeJIMYMHbBI U UX U3MEPEHUE

4 VYpok-uccnenosanue "OnpeneeHue EHbI |
JICJICHUSI U3MEPUTEIILHOTO pruoopa”

5 Mertoasl Hay4yHOrO 1o3HaHus. OnucaHue bu6nmoreka LIOK
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTessl:

6 JANbHOCTh MOJETA IApUKa, MYIIEHHOTO 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OOJIbIle
BBICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI, BuG 110K
HOIHNOTEKA
7 JTIOKA3bIBAOIINE JUCKPETHOE CTPOCHHE
https://m.edsoo.ru/ff09fe0a
BEIleCTBa
bubmunoreka IHOK
8 JIBr>xeHue 4acTHIl BEIISCTBA a
https://m.edsoo.ru/ff0a013e
Vpoxk-uccinenosanue «OmnpeneacHmue

9 1
pa3MepoB MaJlbIX TEID)

10 ArperatHble COCTOSIHHS BEIIECTBA




OcobenHocTH arperaTHbIX COCTOSTHUH BOJBI.

bu6nmoreka [IOK

11 O6006menue no pazaeny «llepBoHavyanbHbIe hitps://m.cdsoo.ru/fl0a0378
CBEJICHUS O CTPOCHUU BEILIECTBA»
12 Mexanuyeckoe aBuxeHue. PaBHomepHoe u bubmmoreka [JOK
HEPAaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnunoreka LIOK
13 Ckopocts. EAMHHLE Ckopocth https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu ¥ BpeMeHM IBH>)KEHUS buGnuorexa [IOK
https://m.edsoo.ru/ff0a0ae4
bubnuoreka [{OK
15 Huepumsi. Macca — Mepa MHEPTHOCTH Tel hitps://m.cdsoo.ru/f0a0c1 0
16 IInoTHOCTH BemiecTBa. Pacuer Macchl u bubmuoreka [{OK
o0BbeMa Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «OnpeneneHue
IJIOTHOCTU TBEPAOTO TEJIa»
13 Pemenne 3anau mo treme "IIIIOTHOCTE bu6nunorexa LIOK
BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapakTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
Jlabopartopnast pabora «M3yuenue
20 3aBUCUMOCTH pacTskeHHs (edopMariim)
MPY>KUHBI OT MPUIIOKEHHON CUITBI»
21 [[SIBnenue TsroTenus. Cuiia TsHKECTH
CBsi3b MEX]ly CHIJION TSAXKECTH U Maccou
22 tena. Bec Tena. Pemenue 3aga4 o reme bubmmorexa [IOK
" " https://m.edsoo.ru/ff0al778
Cuuna Tsxectu
” Cuna TsKecTH Ha IpyruX IUIaHETax. bu6muoreka [JOK

dusznueckue XapPaKTCPUCTHUKHU IIJIAHCT

https://m.edsoo.ru/ff0al1502




bu6nmmoreka [IOK

24 Hswepetine ciu. JlisamomeTp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778
%6 CnoxxeHue IByX CHUJI, HallPaBJIEHHBIX 10 bubnmnoreka HOK
OJIHOM mpsiMOM. PaBHOAENCTBY OIS CHJT https://m.edsoo.ru/ff0ala70
7 Permrenue 3agad mo reme
"PaBHopeiicTByromas cuin"
)3 Cuiia TpeHus u e€ Bubl. TpeHue B Ipupoje bubmmoreka [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas pabora «/3ydcHne
29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT bubmmoreka [JOK
CHJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPUKACAIOLIUXCS TOBEPXHOCTEN»
30 Pemenue 3agau Ha onpeneneHue
PaBHOJIEHCTBYIOIIEH CUITBI
Pemenue 3anau no remam: «Bec Tenay,
31 «I'paduueckoe n3o0pakeHrne CHI, bubmmorexa [TOK
. https://m.edsoo.ru/ff0alde0
«Cunb», «PaBHOACHCTBYIOIIAS CHID)
KonTponbHas pabota mo Temam:
1 «MexaHnnueckoe qBUKeHUE», «Macca,
IJIOTHOCTBY, «Bec Tenay, «I'padudeckoe
n3o0paxeHue cumy, «CUIbD
1 HNasnenue. CriocoObl yMEHBITICHUS U bubnuotexa [JOK
YBEIWYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6
14 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBIICHUS Ta3a bu6nunorexa LIOK

oT 00bEMa, TeMIieparypbl

https://m.edsoo.ru/ff0a2376




15 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUIKOCTSIMH U razamMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
16 JlaBieHne B JKMAKOCTHU U ra3e, BhI3BaHHOE bubnunoreka LIOK
JEUCTBUEM CHJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau o teme «J/lapienue B bubmuorexa [{OK
KUIKOCTH U raze. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bu6nmoreka [IOK
38 Coobmarompecst cocy https://m.edsoo.ru/ff0a2970
39 IMuapaBnuueckwuii mpecc bubmorexa [IOK
AP P https://m.edsoo.ru/f0a3136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
ATtMocdepa 3eMu U IPUIUHBI €€ bubnnorexa [JOK
41
CyILIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnunoreka LIOK
B LA
42 ec Bo3ayxa. ATMoc(epHoe TaBiIeHHe https://m.edsoo.ru/ff0a2b5a
N3mepenue armochepHoro napieHus. Onpit bubmmnoreka HOK
43
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTH aTMOC(HEPHOTO JABJIICHHS OT bubmuorexa [IOK
BBICOTEI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe bubmuoreka [IOK
45
JTaBJIEHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenwue 3anaq mo teme " AtmocdepHoe
nasineHue"
€HCTBUE KUJKOCTH U Ta3a Ha
A 8 but6mmorekxa [IOK
47 MOTPYKEHHOE B HUX TEJI0. ApXUMeI0Ba

culia

https://m.edsoo.ru/ff0a3276




JlabopaTopHas pabora «OnpeneneHue

48 BBITAJIKUBAIOWIEH CHUIIBI, JEUCTBYIONIEH Ha 1 bubnmorexa HOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO, MOTPYKEHHOE B KUJIKOCTbH)
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBadue 3aBUCUMOCTH Beca TEIA B 1 bu6nmmoreka [IOK
BOJIE OT 00bEMA MOTPYKEHHOHN B KHUIKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TEIA
bubnuoreka IIOK
50 IImaBanue Ten s
https://m.edsoo.ru/ff0a3a96
Jlaboparopnas padota "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U 1
onpeeneHue e€ rpy30no bEMHOCTH"
Pemenue 3amau mo temaM: «IlnaBanue
52 cynoB. Bo3ayxoruiaBanuey, «JlapineHue buGnuorexa LIOK
YAOB. Y N https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, )KUAKOCTEH U Tra30B»
53 Kontponbnas pabota no teme «JlaBnenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6nmorexa LIOK
54 Mexanuueckasa paboTta
P https://m.edsoo.ru/ff0a3182
bu6mmoteka IIOK
55 Montaocts. EquHUIEI MOIITHOCTH
B A https://m.edsoo.ru/ff0a3182
56 Ypok-uccnenosanue "Pacy€r MOIHOCTH, |
pa3BuUBaeMoM IpH Mo IbEME 10 JiecTHUIE"
57 [Ipocteie Mexanu3msbl. Peruar. PaBHoBecue
CHJI Ha phluare
Prruaru B TeXHUKE, OBITY U IIPUPOJIE.
Y 1 HpHP but6mmoreka [IOK
58 JlaGopatopnas pabora «lccnenoBanue 0.5

YCJIOBI/Iﬁ paBHOBECHUSA pblyara»

https://m.edsoo.ru/ff0a478e




Pemrenue 3agaud mo reMe « Y CI0BUS

bu6nmmoreka [IOK

> PaBHOBECHS phIdara» https://m.edsoo.ru/ff0a48a6
Koaddumnuent nosnesnoro necTpust
60 Mexanu3ma. Jlaboparopnas pabora 0.5
«3mepenue KII/] HakJIOHHOM MIOCKOCTH»
61 Pemenue 3amau mo reme "Pabora, bubnunoreka LIOK
MottHocts, KIT/1" https://m.edsoo.ru/ff0a4c48
2 Mexanudeckas sHeprusi. Kunernueckas u bubnnoreka [JOK
MMOTEHUHWAIBHAS SHEPT UL https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTruu bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEpPUMEHT I10 TeMe
"DKCIepUMEHTAIIbHOE OIPEACIICHHUE
64 W3MEHEHUSI KHHETUYECKON U 1
MOTEHIIUATBLHOW SHEPTUH MPU CKATHIBAHUHI
Teja 10 HAKJIOHHOM MIOCKOCTH"
65 KonTponbnas pabota o Teme «Pabora u
MOIIHOCTb. DHEPIUsD»
66 PesepBHblit ypok. Pabota ¢ Tekcramu 1o bubmmnoreka HOK
TeMe "MexaHuueckoe OBMKeHue" https://m.edsoo.ru/ff0adee6
Pesepublit ypok. Paborta ¢ Tekcramu mo
67 teMe "JlaBieHue TBEPABIX Te, KUAKOCTEN U bubmmorexa [TOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
PesepBHbIit ypok. PaGorta ¢ TekcTamu 1o
68 " "
teMe "Pabota. MomHocTh. DHeprus
OBILIEE KOJIMYECTBO YACOB I10 12
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8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bcero u3ydyeHusi ~ oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUU U UX OTBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, JKUAKOTO U
. bubnuoreka [{OK
3 ra3zo000pa3HOro COCTOSTHUN 1
https://m.edsoo.ru/ff0a540e
BEILECTBA
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOro
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
MOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUH
5 Kpucrannnueckue u amopgHbie 1 bubmmnoreka HOK
TEJla https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnnorexa [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TermoBoe paclIupeHue U CokaTue 1 bubmmorexa [IOK
P p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JBHXKEHUS 1

YACTHIL




TCIJIOTA CTOpaHusA

9 Buytpennss sueprusi. CriocoObl bubnmnoreka HOK
VW3MEHEHUS BHYTPEHHEN SHEPTUHU https://m.edsoo.ru/ff0a5c60

10 Buael Terionepenauu Bubmaorexa ITOK

https://m.edsoo.ru/ff0a6412
VYpok-koupepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIIOBBIX CBOMCTB bubmuorexa [JOK
BEIIECTB U MaTEPHUAIIOB B IIENSAX https://m.edsoo.ru/ff0a65¢c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenabHast bubnnorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIUIOBOTO OallaHca.

13 TemooOMeH u TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabota

14 "HccnenoBanue siBICHUS bubmuoreka [IOK
Ter1000MeHa IpU CMEIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiueit BObI"

PacyeT xonmyecTBa TEMIOTHI,

15 HEO0OXOAMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIICTSIEMOTO UM TMIPU
OXJTXKICHUH
JlaGopaTopHnas pabota

16 "OnplgnenleHe I))/L[enLHoﬁ bubnmorexa [IOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBECpPJACBAHUC

18 KPUCTAIIMUECKHUX Tell. Y AenbHas bubnmorexa HOK
P ) https://m.edsoo.ru/ff0a71d2
TEIJI0TA IIABICHHS
JlaGopaTopHnas pabota
19 "Onpenenenue yaeiIbHOW TEIUIOTh Bubmaorexa ITOK
P y” https://m.edsoo.ru/ff0a72fe
IJIaBJICHMS JIbIa
20 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. Bu6muotexa [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temiora
mapoo0pa3oBaHus U KOHICHCAIUH.
21 Bafa)ncnf/locn, TEeMIIEPaTyPhI bubmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHast
” pabora "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIBHON BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
73 Pemenue 3agau Ha onpeneneHne
BIIQYKHOCTH BO3/yXa
[TpuHIMIIBI paOOTHI TETIIIOBHIX
24 nsurareneif. [lapoBas TypOuHa.
JIBuratenb BHyTPEHHETO CTOPAHMS
KII] TenmoBoro aBuratess.
25 TennoBple ABUraTeIN U 3alIuTa bubmmorexa TIOK
. https://m.edsoo.ru/ff0a7c7¢c
OKpPY’KaoIIeH cpeibl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TersoBbie ABICHHUS.

bu6nmoreka [IOK

27 W3meneHune arperaTHeIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonrtponbHas pabora no reme
28 "Tennossle sABIeHUs. MI3MeHeHHE bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILlECTBA
29 Onexrpuszauus Tei. [[Ba poga
JNEKTPUYECKUX 3apsAI0B
Ypok-uccienoBanue
30 "OnexTpu3anus TeJl UHAYKIHUEH U
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apsoKEHHBIX TEL. bubnnoreka [JOK
3akon Kymnona https://m.edsoo.ru/ff0a87e¢4
DIEKTPUYECKOE TOJIE.
1 HanpsokeHHOCTB 2JIEKTPUUECKOTO bubmuoreka [IOK
nosis. [IpuHIMn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUYECKUX MOJEH
Hocurenu snekTpudeckux 3apsaoB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPaHEHUs NMEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3anay Ha mpuMeHeHNE bubmuorexa [IOK
CBOMCTB AJIEKTPUUECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DNEKTPUYECKUN TOK, YCIOBUS €TI0
36 cymecI;BOBaHm. I/ICT(})/‘{HI/IKI/I bubmmorexa TIOK

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bu6nmmoreka [IOK

37 elICTBHA DIIEKTPUUIECKOI'0 TOKA
A p hitps://m.edsoo.ru/ff0a96h2
VYpoxk-uccnenosanue "Jleiicteue

38 AIEKTPUUECKOTO TOJI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

19 DJIEKTPUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKUIIKOCTSIX 1 ra3zax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas 1erb 1 e€
COCTaBHBIE YaCTH
Cuna toka. JlabopatopHas pabora

41 "HM3mMepeHue U peryInpOBaHUE CHIEI 0.5 bubmmorexa LOK

P Peryip ‘ https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIPSHKEHHE.

4 BoasT™merp. JIabopaTtopras pabota 0.5 bu6nmorexa LIOK
"U3mepenue u peryivpoBaHue ’ https://m.edsoo.ru/ff0a%¢14
HarnpsoKkeHus"

ConpoTuBieHNE NTPOBOJHUKA.
43 Y eapHOE CONPOTUBIICHUE bubnuorexa [IOK
p https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COIIPOTHUBJICHUSI IPOBOJHUKA OT €TI0 1 bubnuorexa [IOK
p p https://m.edsoo.ru/ff0aa738
JUTHBI, TJI0IAIU TIOTIEPEYHOr0
cedyeHus u marepuaia”
3aBUCUMOCTE CHJIBI TOKA OT
but6mmorekxa [IOK
45 HanpsokeHus. 3akoH Oma s

ydacTKa nemnu

https://m.edsoo.ru/ff0aad44a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

bu6nmmoreka [IOK

46 TOKa, U, €ro uepes3 pe3ucTop, oT
AV pe3 P p https://m.edsoo.ru/ff0aa04e
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHus Ha pe3ucrope”
47 [TocnenoBarenbHOE M MapaIeIbHOE
COCIMHEHUS TTPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
43 IpaBUJjIa CI0KEHUS HAIIPSKEHUN bubmmoreka [JOK
MPH MOCIEOBATETLHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
apajuielIbHOM COCIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa i1 pasiInyHoOro bubmorexa HOK
p https://m.edsoo.ru/ff0aaf8a
COEIMHEHUS IPOBOTHUKOB
PaGora u MmomHOCTH
bu6nmorexa LIOK
51 AIIEKTPUYECKOTO TOKA. 3aKOH
https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTopHnas pabota
52 "On lzz[enleHe pa60TLI Y MOITHOCTH bubmorexa HOK
P P " https://m.edsoo.ru/ff0ab3e0
AJIEKTPUIECKOTO TOKA
DNIEKTPUUYECKHE LIETTH U
53 HOTPEOUTEH FITEKTPHUUECKON bubmuoreka [IOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUUECKHE 3apsi/bl.

bu6nmmoreka [IOK
54 3apspKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBusl. [locTosHHBINM
ANEKTPUUECKUH TOK"
KonTponbhas pabota no teme
"DJIeKTpUUECKUE 3apsbl.
bu6nmoreka [IOK
55 3apspKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3auMoiecTBus. [locTOSTHHBINM
ANEKTPUIECKUH TOK"
56 [TocTostHHBIE MATHUTHI, UX
B3aWMO/ICHICTBUE
57 VYpok-uccnenosanue "M3yuenue | bubmmoreka [JOK
MoJIed MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHoe nosie. MarHuTHOE 1oJie
bubmmoteka IIOK
58 3eMIHu U ero 3Ha4YeHue IS SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmneiT OpcTena. MaruuTtHoe nose
bu6nmorexa LIOK
59 ANIEKTPUIECKOTO TOKa MarHutHoe
https://m.edsoo.ru/ff0ac1d2
MOJI€ KaTYIIKH C TOKOM
[IpuMeHeHre 31eKTPOMarHuToB B
60 TexHuke. JJabopaTopHas pabora 0.5 bubmuoreka [IOK
"N3y4yeHue neiicTBUSI MarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
IOJIS1 HAa MPOBOJHUK C TOKOM"
DIIEKTPOABUTATEIb IOCTOSTHHOTO
Toka. Mcronbs3oBanue
o bubmuoreka [{OK
61 AJEKTPOJIBUraTeeil B TEXHUYECKUX

YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGopaTtopHnast pabota

https://m.edsoo.ru/ff0ac86¢




62

"KonctpyupoBaHue U u3y4yeHue
paboThl AnekTpoaBUraTens"
OmnbiTel Papajesi. 3aKoH

3JICKTPOMArHUTHOW WHTyKIIUH.
[IpaBuio Jlenna

63

Onexrporerepatop. CriocoObt
IIOJIYYEHUS DIEKTPUIECKON
SHEPruu. DNEKTPOCTAHIIUU HA
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPrUuu

64

[ToaroroBka Kk KOHTPOJIBHOM padoTe

1o TeMe "DIIeKTpUUECKUEe U
MAarduTHbIE SBJIeHUS"

65

66

67

68

KonTtponpsHast pabora o Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
SIBJIICHUS"

PeseprHslit ypok. Pabora ¢
TekcTamu 110 TeMme "TernoBrlie
saBieHus"

PesepBHblit ypok. Pabota ¢
TekcTaMu 110 TeMe "TlocTosHHBIN
JNEKTPUYECKUH TOK"

PesepsHslit ypok. Pabora ¢
TeKCTaMHU 1o TeMe "MarHuTHeIe
SIBJICHUS"

bubnuoreka [IOK
https://m.edsoo.ru/ff0acb14

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acc5e

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdc6d

OBILIEE KOJIMYECTBO YACOB I10
[MPOT'PAMME
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9 KJIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKa
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuorexa [JOK
MEXAHUYECKOT'O JBUKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPAMOIUHENHOE ABUKEHUE 1 Bubmorexa ITOK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOE NPSAMOIUHEMHOE IBUKEHUE. 1
Cpenssisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE | bubnnorexa [HOK
JIBHKEHHE. Y CKOpEeHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
6 PaBHOYCKOpPEHHOTO ABMXeHus. ['paduk 1
CKOpOCTHU
JlaGopaTtopHas padora "Onpeaenenue
7 CKO peHI/Dl: Ten'f pu aBHOpCKO €HHOM 1 1 bubmorexa [TOK
yerop pHp . yerop " https://m.edsoo.ru/ff0adb18
JIBVOKCHUH 10 HAKJIOHHOM TUTOCKOCTH
8 CBoOoaHoe majgenue teia. OneIThl [aaunes 1
PaBHOMEpHOE ABMKEHNE TTO OKPYKHOCTH.
9 Ilepuon u yactora obpaiieHus. Jlunenas u 1 bubmorexa LOK
p p ’ https://m.edsoo.ru/ff0ael76
yTJIOBasi CKOPOCTH
10 LlenTpocTpeMHuTENIBHOE YCKOPEHUE 1




bu6mmoreka [IOK

11 [Iepssiit 3axkoH HproToHa. Bexktop cuibl hitps://m.cdsoo.ru/ff0ac6 12
12 Bropoi1 3akon HeroTona. bubnuoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0aec72a
. bubnnoreka [HOK
13 Tperuii 3akoH Herorona. Cynepno3unus cui hitps://m.c dsogm E0ac82
14 Pemienue 3a1a4 Ha NpUMEHEHHUE 3aKOHOB bubnnoreka [HOK
Hsrorona https://m.edsoo.ru/ff0aebbec
bubnnoreka [JOK
5 Cuua ynpyroctH. 3aon I'yka https://m.edsocL).Iru/faneca2
16 Pemenue 3anau no teme «Cuita ynpyroctu»
17 JlabopaTtopHas pabora «OrnpeneneHue bubnmnoreka [JOK
JKECTKOCTH IPYKUHBD https://m.edsoo.ru/ff0aee28
bubnnoreka [JOK
18 Cuura Tpenus https://m.edsocL).Iru/foaﬂ 38
19 Pemenue 3amau o reme «Cua TpeHUs» E;f:j;i?:;;gﬁ};oafa%
20 JlaGopaTtopHast pabota "Onpezaenenue bubnmnorexa [JOK
K03 duImeHTa TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3agau no teme "3akonsl HeroTOHA. bubmuorexa [JOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
” Cuia TSKeCTH Y 3aKOH BCEMUPHOTO bubnuoteka [JOK
TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO MaIEHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHne Te1 BOKPYT
23 rpaBUTalnOHHOrO 1eHTpa (ConHevHas
cucrema). ["amaktuxu"
24 Pemenue 3agau no reme "Cuia TSHKECTH U bubmuorexa [JOK

3aKOH BCEMUPHOTO TATOTEeHUs"

https://m.edsoo.ru/ff0af5{8




HepBa;I KOCMHUYECKasA CKOPOCTb.

bu6mmoreka [IOK

25
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepUAIbHOW TOUKHU.
26 AbGcomotHo TBEpAOE Teno. PaBHOBecue bubnmoreka [JOK
TBEPAOTO TeJa C 3aKPEIIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHus
27 MowmeHT cuibl. LeHTp TsKECTH
)3 Pemenue 3aga4 mo reme "MOMEHT CHITBL. bubmuorexa [JOK
Hentp Tsxxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU pabOTe MO TeMe
29 "MexaHn4yecKoe ABUKEHUE bubmmorexa [OK
N A | ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
KonTtponpHas pabora o Teme
30 "MexaHn4yecKoe ABUKEHUE bubmmorexa LOK
COROC ABTICHHIE. https://m.edsoo.ru/f0b0Gec
B3aumoneiicTBue Ten
Nmnynbe Tena. Umnynsc cuiibl. 3aKoH
31 COXpAHEHUS UMITYJIbCA. YIIPYTO€ U bubmorexa HOK
P y o Py https://m.edsoo.ru/ff0b07fa
HEYTPYTroe B3auMOJICHCTBIE
1 Pemenue 3agau no teme "3akoOH COXpaHEHUS bubnnorexa [JOK
ummyibca' https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepenius "PeakTuBHOE ABMKEHUE
B IIPUPOJIE U TEXHUKE"
bu6mmorexa [IOK
34 M 0
CHATHRCCIAT pabOTa H MOIHOCTS https://m.edsoo.ru/ff0b0a84
35 PaboTta cuibl TSKECTH, CHIIBI YIIPYTOCTH U bubnuotexa [JOK
CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
16 JlaGopaTtopHas pabota «OrnpeneneHue

paboThI CUJIBI TPEHUS TPU PABHOMEPHOM




JABMXKECHUU TEJIa 110 FOpHSOHT&J’IbHOﬁ
IMOBCPXHOCTU»

Cas3b sHepruu u padoTsl. [loTeHnmanbHas

37
SHEPrus
18 Kunernueckas sneprus. Teopema o bubnnoreka [HOK
KMHETUYECKOU SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHMS YHEPIUU B MEXAHUKE
40 JlaGopaTtopHas pabota «M3yueHue 3akoHa bubnuorexa [JOK
COXpPAaHEHUsI SHEPTUN https://m.edsoo.ru/ff0bl2fe
41 KonebaTenpbHoE IBH)KCHHE U €r0 bubmuorexa [JOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
4 3aryxatomue Kojnedanus. BelHyXk/1eHHbIE bubnnorexa [HJOK
KojeOanus. Pezonanc https://m.edsoo.ru/ff0b20{0
43 MaremaTrueckuil U Ipy>KMHHbBINA MasiTHUKU
Vpok-uccnenopanue «3aBUCUMOCTb MTEPUOIA
44 KOJIeOaHUH OT KECTKOCTH MPY>KUHBI U MacChl bubmmorexa [TOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienne 3Hepruu Npu MEXaHUYECKUX
KOJIe0aHUsIX
JIaGopartopHas padora «Onpeaenenne
46 IIaCTOI”)FI)I Hpne I/II)OJIa Kone6aflm71 OPY>KUHHOI'O bubmorexa LHOK
p Py https://m.edsoo.ru/ffOblaec
MasTHUKa»
JlaGopaTtopHnas pabota «IIpoBepka
47 HCSaBII)/ICI/Il\l/:I)OCTI/IpHe nojaa Ifoneé)aHHﬁ rpy3a bubmnorexa LIOK
p py3a, https://m.edsoo.ru/ff0b197a
MOIBEIICHHOTO K HUTH, OT MaCChl TPy3a»
Mexanunueckue BoJHbI. CBOMCTBA
bu6mmoreka [JOK
48 MeXaHU4eCKUX BOJIH. [IpononbHbIe 1

MOINEPCUYHBIC BOJTHEBI

https://m.edsoo.ru/ff0b21fe




Ypok-koupepenius "MexaHH4IeCKUe BOJTHBI

49 .
B TBEpI0M Tene. CelicMuieckue BOIHbI"
50 3ByK. PactipocTpanenue v oTpakeHHe 3ByKa
51 Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
5) I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTUYECKUI PE30HAHC
53 Ypok-koH(pepeHmus "YbpTpa3Byk U bubnuorexa [JOK
uH(pa3ByK B IpHUPOJIe U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
" bubnuoreka [IOK
54 3aKoHbI COXpaHeHusl. MexaHnueckue
" https://m.edsoo.ru/ff0b25f0
KOJIeOaHUs U BOJIHBI
KonTponbhas pabota no teme "3aKOHBI
55 coxpaHeHHus. MexaHn4ecKue KojieOaHus u
BOJIHBI"
56 DNEKTPOMAarHuTHOE IOJIE. bubnnoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMArHUTHBIX BOJIH
Ypok-kondepenus "llxana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcnions3oBanue bubnuoreka [IOK
ANEKTPOMATHUTHBIX BOJIH JIJIs1 COTOBOM https://m.edsoo.ru/ff0b2fe6
cBs3Hn"
VYpok-uccnenosanue "M3ydeHue cBONCTB
59 AJIEKTPOMAarHUTHBIX BOJIH C IIOMOILBIO bubmmorexa [IOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMIIBHOTO TenedoHa
60 Pemenue 3a1ay Ha onpeeneHyne 4acToThl U

JAJIMHBI 2JICKTpOoMar HUTHOM BOJIHBI




DNeKTpOMarHuTHasl IPUPO/Ia CBETA.

bu6mmoreka [IOK

61 .
Cxopoctb cBeTa. BomHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
Ucrounuku cBeta. [IpsiMonuueitHoe
62 acrpocTpadHeHue cBera. 3atMenus CoHIa u buGnnorexa LIOK
pactpoctp ' https://m.edsoo.ru/ff0b3658
Jlynbl
3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue
63 3a7a4 Ha IpUMEHEHNE 3aKOHA OTPAKEHUA Bubmorexa ITOK
P P https://m.edsoo.ru/f0b38c4
cBeTa
64 [Ipenomienue cBera. 3aKOH NPEIOMIICHUS bubnuoreka [IOK
cBeTa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp30BaHue OJIHOIO BHYTPEHHETO Bubmorexa ITOK
yIp https://m.edsoo.ru/ff0b3c5c
OTpPa)KEHHUS B ONITUYECKUX CBETOBOAAX
JlaGopaTtopHas padora "HcciaenoBanue
66 3aBUCHUMOCTH YTJIa IPEIOMIICHUSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHulle "BO3IyX-
crekio""
VYpoxk-koHpepennus "Ucnonp3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKEHHUS:
CBETOBO/IBI, ONTHKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInusel. OnTrnyeckas cuia JIMH3bI
https://m.edsoo.ru/ff0b3{2¢
69 TToctpoenne n300paxxeHUN B INH3aX bubmorexa LOK
p P https://m.edsoo.ru/ff0b444a
JIaGoparopHas padora "Omnpenenenue
paTopHat b P 4 Bu6nuorexa LIOK
70 (OKYCHOTO PACCTOSIHHSI U OITHYECKOMN CHUITBI

coOuparorien TUH3bI"

https://m.edsoo.ru/ff0b4206




71 Ypok-koHpepenius "ONTHYECKUE TUH30BBIC bubnunoreka [HOK
npubops"” https://m.edsoo.ru/ff0c0a7e
bu6mmoreka [IOK
72 ['a3 kak ontuyeckas cucteMa. 3peHue hitps:/m.cdsoo.ru/f0b4684
7 Ypok-koudepenmus "Jlepexto 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenne 6enoro cBera B cieKTp. OIBITHI
74 Hprorona. CioxxeHue CrieKTpalbHbBIX IIBETOB. bubmmorexa [IOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlaGopaTtopHas pabota "OMbITHI 11O
75 Pa3IOKEHUIO OCIIOTO CBETA B CIIEKTP H bubnuorexa [JOK
BOCIIPUATHIO I[BETaA IIPEIMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUU Yepe3 1[BETOBbIE GUIBTPHI"
Ypoxk-npaktukym "BosgHOBBIE CBOMCTBA
76 CBeTa: AHcIepcusi, HHTepPEepeHIINs U
nudpakius"”
77 OmneiTel Peszepdopaa v rmianerapHas Mojienb bubnnoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 IToctrynater bopa. Moaens atoma bopa
79 Hcnyckanue u norsouieHne cBeTa aTOMOM. bubnuoreka [IOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-npaktukym "Habmronenne cCieKTpoB bubnuotexa [JOK
UCIIyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI bubmmorera [IOK
https://m.edsoo.ru/ff0c1672
%) Ctpoenne atromHoro siapa. Hyknonnas bubnuorexa [JOK

MOJIEID

https://m.edsoo.ru/ff0c18ac




bu6mmoreka [IOK

83 PanunoaktuBHbIie npeBparneHus. M30Tomns hitps:/m.cdsoo.ru/ff0c al4

%4 Pemenue 3aga4 no teme: "PagnoakTuBHBIC bubmuorexa [JOK
npeBpauieHus " https://m.edsoo.ru/ff0c1bda

85 [lepuon nonypacmnana

26 Ypok-koHpepenmus "PaguoakTuBHBIC bubmmoreka [JOK
U3JIy4eHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 S nepuble peakunu. 3aKOHbI COXPAHEHUS bubnnoreka [JOK
3apsAI0BOTO U MACCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

28 DHeprusi CBsI3U aTOMHBIX s7ep. CBsA3b MacChl bubnuorexa [JOK
U DHEPTUu https://m.edsoo.ru/ff0c1d7a

89 Pemenue 3anau no teme "Anepusle peakuun”

90 Peakuuu cuHTE3a M JETECHUS AED. bubmuorexa [JOK
Nctounuku sHeprun CosHIla v 3BE311 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenmus "AnepHast sHepreTuka.

91 JleficTBHS paguOaKTUBHBIX U3y4YEHUN Ha
JKUBBIE OpraHU3MBbI"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

9 "DJIeKTPOMarHUTHOE TIOJIE. bubnuotexa [JOK
OneKTpoMarHuTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
ABJICHUS"

KonTponbHas padora no teme
"DNEeKTPOMarHuTHOE MOJIE.

73 DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBIICHUS"

94 [ToBTOpenue, 0606menHue. JlabopatopHbie bubnmoreka [JOK

paboTel 1o kKypcey "B3aumoneiicrsue ten"

https://m.edsoo.ru/ff0c245a




IToBTOpenue, 0600IIeHNE. Permenune

95 ACUYCTHBIX 1 KQUEeCTBCHHBIX 3aJ1a4 110 TeME 1 bubmorexa LOK
E) " 8 https://m.edsoo.ru/ff0c2572
TerutoBbie MpoLEecChl
IToBTOpenue, 0600IeHNE. Permenue
bu6mmoreka [IOK
96 pacyeTHBIX U KQU€CTBEHHBIX 3a/1a4 110 TEME 1
" . https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX ABUTaTEICH
[ToBTopenue, 0600menue. Pemenne
bubmuorexa [JOK
97 pPacYeTHBIX M KAYECTBEHHBIX 3a7a4 110 TEME 1
https://m.edsoo.ru/ff0c2b30
"KII snexkTpoycTaHoBOK"

08 [ToBTOpenue, o606meHue. JlabopaTopHbie | | bubnnoreka [JOK
paboTsl 1o Kypcy "CBeroBble sBieHU" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 0600meHne. Pabora ¢

99 TEKCTaMH 110 TeMe "3aKOHBI COXpaHEHUS B 1 bubnmorexa LIOK

" P https://m.edsoo.ru/ff0c2d6a
MeXaHHKe
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 99 27




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, § knace/ [epsimkun A.B., O611ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; AxiinonepHoe obiectBo «M31aTebeTBO
«IIpocBemienue»

» Gusuka: 7-i kacc: 6a30BbIM ypoBeHb: yueOHuUK, 7 kiacc/ [lepbimkun .M.,
NBanoB A.U., Akumonepnoe oodiectBo «M3aarensctBo «lIpocBenienue»

» Gusuka: 9-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ [lepbimkun U. M.,
I'ytauk E. M., IBanoB A. U., [lerpoBa M. A., AKIIMOHEpHOE OOIIECTBO

«M3parenscTBO «IIpocBenienmne»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

®dusuka, 7 knacc/Mapon A.E, «M3natensctBo «JIpoda» duaakruueckue
MaTepHuabl

®dusuka, 7 knacc, Mapon A.E, «M3narensctBo «/Ipoda» OnopHbie KOHCIEKTHI,
Pa3sHOYPOBHEBBIE 3a1aHUSA

dusuka, 8 kmacc/Mapon A.E, «M3matenscTBo «/Ipoda» Jugakrudeckue
MaTepuabl

®dusuka, 8 kmacc/Mapon A.E, «M3natensctBo «JIpoda» OnopHbie KOHCIIEKTHI,
Pa3HOYPOBHEBBIE 3aJaHUS

®dusuka, 9 knacc/Mapon A.E, «M3natensctBo «JIpoda» duaakruueckue



MaTepUabl
®dusuka, 9 knacc/Mapon A.E, «U3narensctBo «/Ipoda» OnopHble KOHCIEKTHI,

Pa3HOYpPOBHEBBIE 3a/IaHUS

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET
bu6morexa IJOK

SIknacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 589308906995863556254771095540604331751941992895
Bnageney LLlaepman NioGoBe BanepebesHa

OeicTevTened C 14.09.2025 no 14.09.2026



http://www.tcpdf.org

		2025-09-14T21:20:18+0500




