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MNOACHUTEJIbHAS 3AIIMCKA

[Iporpamma no Qu3nke Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs COCTaBJ€HA Ha
OCHOBE TOJIOKEHU M TpeOOBaHUI K pe3yibTaraM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pazoBarenbHON nporpammsl, npeactasieHHbIXx B PI'OC OO0, a Takxke
c yuérom (enepampHOi paboyelt mporpamMmbl  BoctiuTaHus u - Konnenmuu
npernoaBanus yaeOHoro npeamera « Du3nkay.

Conmepxanue mporpaMMbl 1Mo  (U3WKE HampaBleHO Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAMOTHOCTH OOYYAIOIIMXCS Yepe3 OpTaHU3aIfi0 M3Y4YCHUS
¢u3ukn Ha JCSITEIBPHOCTHON oOCHOBE. B mporpamMmme mo ¢usuke y4UTHIBAIOTCS
BO3MOJKHOCTH yueOHOro mnpeaMera B peanmmsainuu tpedoBanuit GI'OC OO0 k
TUITAHUPYEMBIM JINYHOCTHBIM M METalpPEIMETHBIM pe3yJbTaraM OOy4eHHs, a TaKXKe
MEXKITPEIMETHBIC CBSI3M ECTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHMsI.

[Iporpamma mo (u3MKe yCTaHABIMBAET paclpeleieHne y4eOHOTO marepuaia o
rogam oOy4deHus (MO Kiaccam), MpeliaraeT NPUMEPHYIO TOCJIEI0BaTeIbHOCTh
M3Yy4EHUS] TEM, OCHOBAHHYIO Ha JIOTUKE PA3BUTHSI IPEIMETHOTO COJEPIKAHUS U yUETe
BO3PAaCTHBIX 0COOCHHOCTEH 00 yJIarOIXCS.

[Iporpamma no ¢usuke paspaboTaHa C LEIbI0 OKa3aHHUS METOJAMYECKOU TOMOIIH
VYIUTEITI0 B CO37IaHUHU pab0dveii pOrpaMMEbl 10 YAeOHOMY MPEAMETY.

Odu3uka SBIAETCS CHUCTEMOOOPA3YIONMMM JJIi €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEAMETOB, MOCKOJIbKY (DM3UYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOILIECCOB U SBJICHUH,
M3ydaeMbIX XHUMHEH, OMoJIoruel, acTpoHOMHEH B (U3UIeCcKor reorpadueii, BHOCUT
BKJIQJ B E€CTECTBEHHOHAYYHYIO KapTHHY MHpa, TPEIOCTaBIsIeT HauOojee SCHbIe
o0pas1pl MPUMEHEHHUsS] HAYYHOTO METO/la MO3HAHUS, TO €CTh CToco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 THaBHBIX 3a7ad  (PU3UYECKOTO O0O0Opa3oBaHUsS B CTPYKType OOIIEro
oOpa3zoBaHusi COCTOUT B (HOPMHUPOBAHWM €CTECTBEHHOHAYYHON TPaMOTHOCTH U
MHTEpECA K HAyKe Y 00YyJaroImXcsl.

W3yuenue ¢u3uku Ha 0a30BOM YpOBHE MPEINOJaracT OBJAJCHUE CIETYIOIMMHU
KOMIETEHTHOCTIMH, XapaKTEepHU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD :

e HAay4HO OOBSICHATH SIBJICHUS;

e OIICHUWBATh M MOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEIOBAHMS;

e MHTEPHPETUPOBATh JIaHHbIE W UCIOJb30BaTh HAy4YHbIE [OKa3aTeIbCTBA JIJIs
MOJTy4EHHS BBIBOJIOB.

Lenu n3zydenus: GU3UKU HA YPOBHE OCHOBHOTO OOILET0 00pa3oBaHUs OIPECIICHBI B
Konuenmuu mnpenogaBanusi yueOHoro mnpeamera «Dusukay B 00pazoBaTelbHBIX
OpraHu3alusix Poccwuiickoii Ddenepanyu, pea3yIoImX OCHOBHBIE
oOmeoOpazoBatenbHble  MpOrpaMMbl,  yTBEpkAEHHOU  pemenueM  Koswerun



MunuctepctBa npocsemieHuss Poccuiickoit ®enepaiuu (mpoTokos oT 3 jmekadps
2019 r. Ne [1K4BH).

Hesqu uzyyeHus Gu3MKuU:

e TNpUOOpETeHHE HMHTEpeca U CTPEMJICHHS OOY4YaIoIUXCS K HAYYHOMY HM3YYECHHIO
TPHUPOJIbI, PA3BUTHE VX MHTEIUICKTY AITbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

e pPa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC¢ TIO3HAHHSA H (POPMHUPOBAHUE
MCCJIEJIOBATEIILCKOTO OTHOIICHHUSI K OKPYKAIOIIUM SIBIICHHSIM;

o (GOopMHpOBaHME HAYYHOTO MHPOBO33PCHUS KaK pe3ylibTaTa H3Y4YEHHS OCHOB
CTpOoeHust MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (DUBUKU;

o (GOopMHpOBaHHE TMPEICTABICHUH O poiau GUBUKK ISl Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOT U,

e pa3BUTHE TPEICTABJICHUI O BO3MOXHBIX cepax Oymymiel mpodeccuoHaIbLHOMI
JeSITEIbHOCTH, CBA3aHHOW C (PU3MKOM, MOATOTOBKA K JaJbHEUIIEMy OOYYEHHIO B
ATOM HaNpaBJICHUU.

JlocTikeHne 3TUX IeJed mporpamMel Mo (pU3MKe Ha YpOBHE OCHOBHOTO OOILETrO
00pa3zoBaHus 00ECTICUNBACTCS PEIICHUEM CJICTYIONNX 3a/1a4:

e NIpHUOOpETeHHE 3HAHUNW O JUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHMYECKHX,
TEIJIOBBIX, AJEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMPHUOOPETCHHE YMCHHM OIMCHIBAaTh W OOBACHATH (U3UUECKHUE SBICHUS C
UCII0JIb30BAaHUEM TOJTy4YE€HHBIX 3HaHU;

e OCBOEHHE METOAOB PELICHUs MPOCTEHIINX pacuETHBIX 33/1a4 C HCMOJIb30BAHUEM
($u3nyecKuxX Mozesnel, TBOPUECKUX U MPAaKTUKOOPHUEHTUPOBAHHbBIX 33/1a4;

e pa3BUTHE YyMEHUH HaOMOAaTh NPHUPOJHBIC SBJICHUS W BBIMIOJHATH OIbITHI,
naboparopHble pabOThl U AKCIEPUMEHTAIbHBIE HCCIEIOBAHUA C HCIOJIb30BaHUEM
M3MEPHUTEIBHBIX IPHOOPOB;

e OCBOEHHE MPHUEMOB pabOThI ¢ UH(pOpMaIel (PU3NIECKOTO COAEpKaHMs, BKIIOYas
MHPOPMALIMIO O COBPEMEHHBIX IOCTHKEHHUAX (PU3UKH, aHAIU3 U KPUTUYECKOE
OIICHMBaHKE WH(OPMAIINH;

e 3HAKOMCTBO CO cdepamMu NpOPEeCCUOHATLHON NEATEILHOCTH, CBS3aHHBIMU C
($U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSMU, OCHOBAaHHBIMU Ha JIOCTHXKEHHSIX
(u3nYeCKO HAyKH.

Ha wusydyenne ¢u3uku (0a30Bblii ypOBEHb) HAa YPOBHE OCHOBHOIO OOLIETO
oOpazoBanust oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEENM0), B 8
Kjacce — 68 yacoB (2 yaca B Henemo), B 9 kinacce — 102 yaca (3 gaca B Henernto).

[Ipennaraemsiii B mporpamme 1no ¢Gu3MKe nepeueHb Ja00paToOpHbIX paboT U OMBITOB
HOCUT PEKOMEHJIaTeNIbHbIN XapakTep, Yy4YWUTEeNb JeNacT BBIOOP TMPOBEACHMUS
7a00paToOpHBIX pPabOT M OMNBITOB € Y4ETOM WHIMBUAYAILHBIX OCOOCHHOCTEH
00ydJaronmxcsi, CHUCKa AKCIEPUMEHTABLHBIX 3aJaHull, MpeNjaracMbiX B paMKax
OCHOBHOTO I'OCY/IapCTBEHHOTO AK3aMeHa Mo (PH3HKE.



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

Paznen 1. ®usuka u eé poJib B IO3HAHUH OKPYKAKIIET0 MUPA.

Pusuka — Hayka o npupojue. SBimeHus npupoabl. PU3UUECKUE SBICHUSA:
MEXAHUYECKHUE, TEIUIOBBIE, JIEKTPUIECKNE, Mar HUTHBIE, CBETOBBIE, 3BYKOBBIE.

du3uueckue BeIMUYMHBL V3Mepenue ¢usznueckux BenuyuH. Dunueckue
npubopsl. [lorpemnocts m3Mepenuil. MexxiyHapoiHasi CCTeMa €IMHHIL.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH U3Y4alOT MPHUPOY.
EcTecTBeHHOHAy4YHBIN METOJ TIO3HAHMS: HAOJIOJEHHE, TOCTAaHOBKA HAYyYHOTO
BOIIPOCA, BBIJBIDKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUINOTE3, OO BICHEHHE
HabmoaemMoro siBieHus. Onucanue GU3NYECKUX sIBJICHUN C TIOMOIIBIO MO/IENIEH.

Hemoncmpayuu.

1. MexaHn4yeckre, TEIUIOBBIE, JJEKTPUYECKUE, MAarHUTHbIE, CBETOBBIE

SIBJICHUSL.
2. @usnueckue MpUOOPHI U MpoLEeaypa NPsIMbIX U3MEPEHUN aHAJIOTOBBIM U
1 (GPOBBIM MPUOOPOM.
Jlabopam opuvie pabomvt u onvim bl.
1. OmnpeneneHue EHbI JeIeHHs Kbl U3MEPUTEIbHOTO Npubdopa.
2. M3MepeHnune pacCTOSTHUM.
3. U3mepenune o0bEMa )KUIKOCTH M TBEPIOTO TENA.
4. OmnpeneneHue pa3MepoB MajbIX TEN.
5. M3MepeHue teMmmeparypsl IIpM NOMOLM >KUIKOCTHOTO TEPMOMETpa H
JATYMKA TEMIIEPATYPHI.

6. IIpoBenenue uccienoBaHUs MO MPOBEPKE TMIIOTE3BI: JANBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO0 TOPU3OHTAIBLHO, TeM OoJible, YeM OO0JIblle BhICOTA
IIyCKa.

Paspea 2. IlepBoHauya/ibHbIE CBeICHNUSI 0 CTPOCHUM BeleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, HX pasMmepbl. OIbITHI,
JIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenne uactul BemecTBa. CBSI3p CKOPOCTH JBIDKEHHUS YacTULl C
Temneparypoil. bpoyHoBckoe nBrkenue, nuddysus. BzanmmonelicTBue uactui
BEILECTBA: IPUTSIKEHNUE U OTTAJIKUBAHHUE.

ArperatHble COCTOSIHHSI BEILECTBA: CTPOEHUE Ta30B, )KUIAKOCTEN U TBEPIBIX
(KpucTaJuIMYECKHUX) Tel. B3auMOCBs3b MEXAY CBOMCTBAMHM BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJSIPHBIM CTpoeHHEM. OCOOEHHOCTH
arperaTHeIX COCTOSTHUM BOJIBI.

JMemoncmpayuu.

1. HaGmoneHune G6pOoyHOBCKOrO IBUKECHUSI.



2. Habmonenue nuddysum.
3. HaGmromenue — siBieHU#,  OOBACHSIONIMXCS ~ TPUTSHKCHHEM — WIIH
OTTAJIKUBAHUEM YaCTHI] BEILIECTBA.

Jlabopam opuivie padomvt u onvim bl.

1. Ouenka JuaMeTpa aroMa METOJOM psiIoB  (C  UCMOJIb30BAaHUEM

dboTorpadwuii).
2. OnbIThI IO HAOJIOICHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.
3. OnBITHI IO OOHAPYKEHUIO IESUCTBUS CHUII MOJICKYJIIPHOTO TIPUTSHKCHHUS.
Paznea 3. /IBu:keHre U B3auMo/ieiicTBUE TeJl.
Mexannueckoe IBWXKEHHE. PaBHOMEPHOE M HEPABHOMEPHOE JIBUIKEHUE.
Cxopoctb. CpenHssi CKOpOCTh MPU HEPABHOMEPHOM ABHKEHUU. Pacuér mytu u
BPEMEHU JIBWKCHUS.
SIBnenne uHepIMU. 3aKOH WHEpUMM. B3anmoneicTBue Tel Kak MNpUYrHA
U3MEHEHUSI CKOPOCTHU JBWXKEHHUs Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOCTh BemecTBa. CBSA3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHMIIC
00BEMa BelecTna.
Cuila kak XapakTEepUCTUKA B3auMoJercTBUs Ten. Cuia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuibl ¢ IOMOIIBIO JUHAMOMETpA. SIBJICHUE TATOTCHUS W CUJIA
TskecTd. CHiia TSDKeCTH Ha Ipyrux mianerax. Bec tena. HesecomocTs. Crioxkenue
CWJI, HampaBJICHHBIX MO OJHOM mMpsiMoi. PaBHojeicTByromas cui. Cumia TpeHus.
TpeHne CKOLKEHNS U TPEHUE MTOKOsL. TpeHne B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HalnropeHre MEXaHUYECKOTO JBIKEHUS Tela.
2. M3MepeHnune CKopoCcTr MPSIMOJIMHEUHOTO JBUKCHHUS.
3. HaOmonenue siBneHUs HHEPIIUU.
4. HaOmoneHnue u3MeHEeHUs1 CKOPOCTH MPU B3aUMOJIEHCTBUHU Tell.
5. CpaBHEHHE Macc M0 B3aUMO/ICHCTBUIO TEL.
6. CrnokeHue CWii, HalpaBJICHHbIX MO OJTHOM MPSIMOil.
Jlabopam opuvie pabom vt u onvim bl
1. OmnpeneneHrie CKOPOCTH PABHOMEPHOTO JIBMKEHUS (ILIApUKA B SKUIKOCTH,
MO/IEJH JIEKTPUYECKOr0 aBTOMOOUJISI U TaK JaJiee).

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIbXKEHUS Opycka WM IIapuKa o
HAKJIOHHOM TJTIOCKOCTH.
Onpenenenne MIOTHOCTHA TBEPIOTO TENA.
OnbITHL, TEMOHCTPUPYIOIIME 3aBUCHUMOCTh pacTskeHus (aedopmarun)
MPYKUHBI OT NPHUIIOKEHHOMN CUJIBL.

5. OmnbITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIbKEHHUS OT
BECa TEJA U XapaKTepa CONPUKACAFOIIMXCS MOBEPXHOCTEN.

Paznea 4. JlaBienne TBEpAbIX TeJI, dKUAKOCTEH U ra3o0B.



Jasnenue. CriocoObl yMEHbIIICHUS! M YBEJIMYEHUs AaBieHus. JlapieHue rasa.
3aBUCHUMOCTh JaBJCHUs Tra3a OT o0béMa, Temmeparypbl. Ilepemaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMHU W razamu. 3akoH [lackans. ITneBmatmueckue
MaIiHbl. 3aBUCUMOCTh JABJICHUS KUAKOCTH OT TUIyOWMHBL [ MapOCTaTHYECKHiA
napanokc. Coobuiaroruecs: cocypl. [ uapaBmmuecKkue MeXaHu3Mbl.

Atmocdepa 3emum u armocdepHoe maBienue. [IpuyunHBI CyIECTBOBAHUS
BO3aylHON o06osouku 3emim. OnwbiT Toppuuemm. M3mepenune atmochepHOTro
JaBJIeHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BLICOTHI HAJl YPOBHEM MODSI.
[Tpubops! Ay uaMepeHust atMoc(PepHOro AaBjeHUsI.

JlericTBHE KUIAKOCTH U ra3a Ha MNOTPYKEHHOE B HUX TeNO. BelTankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [ImaBanue ten. BozayxormaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JIaBJICHUSI Ta3a OT TEMIIEPaTYypPHhl.

[lepenaya naBiieHUs JKUAKOCTHIO U Ta30M.

Coo01marommecs CoCy/Ibl.

['mapaBmuaeckuii pecce.

[IposiBenne neicTBUS aTMOC(HEPHOTO JTaBICHUS.

3aBUCHUMOCTh BBITAJKUBAIONICH CHUJIBI OT 00BEMa MOTPYXKEHHOW YacTH

TeNa U MJIOTHOCTHU KUJIKOCTH.

PaBeHCTBO BBITAIKHUBAIONIIEH CHIIBI BECY BBITECHEHHOU XKUIKOCTH.

8. YcIIOBHE IUIaBaHUS TEI: IUITABAHWE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH
OT COOTHOUICHHUS TUIOTHOCTEN TENA U KUJKOCTH.

Jlabopam opnvie pabom vt u onvim bl.
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1. HccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJI€ OT 00bEMA MOTPYKEHHOM B
AKUIKOCTh YaCTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOIIEH CHUJbI, JACHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIIKUBAOIICH CUJIbI, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MaccChl TeJa.

4. OnbIThl, JEMOHCTPUPYIOUIME 3aBUCHMOCTh BBITAJIKUBAIOLIEH CHIIBI,
JCHCTBYIOIIEH Ha TEIO B JKWIKOCTH, OT OOBbEMA MOrpYXKEHHON B
KUJKOCTh YaCTH TeJla U OT IUIOTHOCTH KUJIKOCTH.

5. KoHcTpynpoBanue apeomerpa WiIM KOHCTPYMPOBAHHE JIOAKH H
oIpeneseHue €€ rpy30noabEMHOCTH.

Pa3peu 5. PaboTa u MOITHOCTH. DHEPrus.

Mexannueckast paboTa. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbluar, OJOK, HAaKJIOHHAas IUIOCKOCTh. [IpaBmio

paBHOBecusi pbriara. lIpriMeHeHWe mnpaBuia paBHOBECUS pbluara K OJIOKY.



«3om010€¢ mpaBwio» Mexanukd. KIIJI mpocteix mexanu3moB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckass »Heprus. KuHeTnueckas W NOTEHUMAIbHAs 3HEPrusl.
[IpeBpanieHne 0JHOTO BUJa MEXAaHUYECKOW S3HEPTUU B APYTOM. 3aKOH COXPaHEHUS
DHEPTUM B MEXAHUKE.

Hemoncmpayuu.

1. IIpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopam opuvie padom vt u onvim bl.

1. Ompenenenue pabOThl CUIIBI TPEHHS MIPU PABHOMEPHOM JBMKCHHUM Tella

10 TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanne yciioBUM paBHOBECHS pblUara.
3. Msmepenue KIIJI HaKJIOHHOM TIJTIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHECHUS] MEXaHUYECKOM SHEPTUH.
8 KITACC

Paznen 6. TensoBble siBJICHHS.

OCHOBHBIE TIOJIOKEHUS MOJECKYJSIPHO-KUHETUYECKOW TEOPUM CTPOECHUS
BelllecTBa. Macca ¥ pa3Mepbl aTOMOB M MOJIEKYJ. OTBIThL, MOATBEPKIAIOIINAE
OCHOBHBIE TOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, SKUAKOTO W Ta3000pa3HOr0 COCTOSHUM BEIIEeCTBA.
Kpuctamumueckue u amopdusie Terna. OObsiCHEHUE CBOWCTB Ta3oB, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJIOKEHUM MOJICKYJSIPHO-KUHETUYECKOM TEOPHH.
CMmaurBaHue Y KanWUBIPHBIE SBJICHUS. TEemIoBO€e paclllupeHUE U CKaTHE.

Temneparypa. CBsi3b TeMmIieparypbl CO CKOPOCTHIO TEIIOBOTO JIBUKECHHS
yacTull. BuyTtpeHHsisi sHeprus. CrnocoObl W3MEHEHHs BHYTPEHHEH JHEpTHH:
Terionepeaaya u coBepiieHue  paboThI. Buner TEIJIOTIEPEIAYU:
TEIJIONIPOBOHOCTh, KOHBEKIIUS, U3ITy4YCHHUE.

KommuecTBo TerwtoThl. YaenpHasg TEIUIOEMKOCTH BELIECTBA. |e€IIO0OMEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUE TemyioBoro OamaHca. IlnaBienue wu
OTBEpPAEBAHUE KPUCTAUIMUYECKUX BEUIECTB. YJEIbHAas TEIUIOTA ILJIABJICHMUS.
[TapooOpazoBanne u koHzaeHcanusa. Mcmapenwe. Kumenue. YnenbHas Terora
napooOpazoBaHus. 3aBUCHUMOCTh TEMIEpPaTypbl KHUIEHHUS OT aTMOC(EepHOTro
JIaBJICHUSI.

BnaxxnocTts BO3ayXa.

OHeprus TOIMBa. Y AelnbHas TEIIOTa CTOPaHUs.

[Tpuniunel paboTel TerutoBbiX aBurateneit KIIJ[ TerutoBoro mBurarens.
TeroBbie ABUTATENN U 3allATAa OKPYKAIOIIEH CpEebL.

3aKOH COXpaHEHHUs U MPEBPAIICHUS] SHEPTHHU B TEIUIOBBIX MPOIIecCax.

Hemoncmpayuu.

1. Habmonenrne OpoyHOBCKOTO ABHKEHUS.



Hab6monenue nuddy3uu.

HaOmonenue siBjieHni cMauyuBaHus U KallWJUISIPHBIX SIBJICHUM.
HaOmtonenme TerioBoro pacumpeHust Tedl.

W3meHenue naBiieHUs rasa npu U3MEHEHWH oO0bEMa M HarpeBaHUU WU

AR

OXJIAXKICHHH.

[IpaBuia u3amMepeHus: TeMIepaTyphl.

Bune! reruionepenadu.

OxJaxk1eHue NPy COBEPILICHUH PAOOTHL

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

© ©® N o

10. CpaBHEHUE TEIIIOEMKOCTEN Pa3IMUHbIX BEILIECTB.

11. HaGmronenue KumeHust.

12. Habmonenne mocTosTHCTBA TEMIIEPATypPhI ITPH TUIABJICHUH.

13. Moaenn TEIIOBBIX JBUraTelIei.

Jlabopam opuivie pabom vt u onvim bl.

1. OmpITHI MO OOHAPYKEHHUIO JEHCTBUS CHJT MOJICKYIISIPHOTO MPUTSKECHUS.

2. OnbITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIA WUJIU caxapa.

3. OmbITel TIO HAOMIOAEHHWIO TEIUIOBOTO PACIIMPEHMS Ta30B, KUIKOCTEH M

TBEPABIX TEIL

OmnpeneneHue NaBIeHUS BO31yXa B OAUIOHE IIITPHUIA.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCHUMOCTh JIABJIIEHUS BO3AyXa OT €ro
00BbEMa M HarpeBaHUs WIIH OXJIAK ICHUS.

6. IIpoBepka rumoTe3sl IMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUIKOCTH

B TEPMOMETPUUECKOHN TPYOKE OT TEMIIEPaTYPBHI.
7. HaOmomenue w3MeHeHUS BHYTPEHHEH DSHEpPrUM Tella B pe3yibTare
TerUIoniepeiadu U paboThl BHEIITHUX CHUIL

8. HccnemoBanue sBieHUs TEIIOOOMEHAa TPH CMEIMIMBAHUK XOJIOMHOW M

ropsTYer BOJBI.

9. OmnpexneneHue KOJIMYECTBA TEIUIOTHI, MOJYYE€HHOrO BOJOW MpH

TEII00OMEHE C HarpeThIM METAITMY €CKUM HAIMHIPOM.

10. Onpenenenrie yAeIbHOM TEMI0EMKOCTH BEIIECTRA.

11. MccnenoBanue mpouecca ucrnapeHusl.

12. OnpenieneHre OTHOCUTENbHOM BJIAXKHOCTH BO3AyXa.

13. OnpeneneHuie yAelIbHOM TEIUIOTHI TIABJICHUS JIbJ1A.

Paszgen 7. DiiekTpuyeckre 1 MATHUTHBIE SIBJICHUS.

Onextpuzauusi Ten. J[Ba poaa aneKTpuUUECKUX 3apsaoB. BzaummopeiicTBue
3apsDKeHHbIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHWJIBI  B3aMMO/ICUCTBHUS
3apsDKEHHBIX TEJT OT BEJIMUMHBI 3aPS/I0B M PACCTOSIHUSI MEXKY TEIaMM).

Onektpuyeckoe mosie. Hanpsik€HHOCTH snexkTpudeckoro mnoJtii [IpuHiun
CYNEPHO3UIMHU IIEKTPUIECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn snekTpu4ecKuX 3apsiioB. DJIEMEHTAPHBIA 3IEKTPUYECKHUIA 3apsil.
Crpoenne aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPaHEHUS
AIIEKTPUYECKOTrO 3apsijia.

OJIEKTpUYECKUIT TOK. YCJIOBUS CYHIECTBOBAHUSI BJIEKTPUYECKOTO TOKAa.
HIcTOYHUKM TOCTOSSHHOTO TOKa. JISMCTBUSI DJIEKTPUYECKOrO TOKa (TEIUIOBOE,
XUMHUYECKOE, MarHUTHOE). DIIEKTPUIECKHUM TOK B KUIKOCTIX M Ta3ax.

Onextpuueckag unenb. Cwia Toka.  DJEKTPUYECKOE  HAIPSKEHHUE.
ComnpoTuBIieHHE MPOBOJHUKA. YIEIIbHOE CONMPOTUBIICHUE BellecTBa. 3akoH OMa
ans ydactka uenud.  IlocnenoBarenbHOe W MAapalIeIbHOE  COEIUHEHHE
MIPOBOJHUKOB.

Pabora m MomHOCTh d3JEKTpHUUECKOTO TOKa. 3akoH Jkoyms—JleHa.
DJIEKTpUUYECKHE TIEMTH U MMOTPEOUTEH dJICKTPUIECKOUW dHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[locToaHHbIE  MarHuTBl.  B3anmoneWcTBME  NOCTOSHHBIX  MAarHUTOB.
MaruautHoe nosie. MarHuTHOE 1oJie 3EMIIA U €r0 3HAYEHUE JUTS KU3HU Ha 3eMJle.
OmeiT  OpcTtena. MarHuTHoe TMojie  3JeKTpudeckoro Toka. [IpuMeHeHue
AJIIEKTPOMAarHUTOB B TEXHUKE. [[efiCTBHE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb IOCTOSHHOTO TOKa. Mcrmonb30BaHHWE SJIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Onbitel @apajes. SIBieHUE dEKTpOMarHuTHOM MHnyKiuu. [Ipasuio Jlenna.
DJEeKTpOTreHepaTop. Crioco0b1 MOJTyYEHUS AIEKTPUUECKOM SHEPrUM.
DJIEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHHUKAX SHEPTUH.

Hemoncmpayuu.

DJeKTpu3anus Tel.
JIBa pojia 3JEeKTPUUECKUX 3apsA/I0B U B3aUMOACHCTBUE 3aPS?KEHHBIX TeJl.
YCTPOUCTBO U JEUCTBUE IIMEKTPOCKOTIA.
DJIEKTpOCTaTUYECKAS UHYKIIHSL.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3apS/I0B.
[IpOBOTHUKH U JUATIEKTPUKH.
MoaennpoBaHUE CUIOBBIX JUHUM JIEKTPUYECKOTO MOJIS.
HcTOoYHMKYN MOCTOSSHHOTO TOKA.
JIENCTBHS DIEKTPUIECKOTO TOKA.
. DIEKTPUYECKUNA TOK B KUIKOCTH.
. 'a30BblIii pa3psi.
. I3mepeHne cuibl TOKa aMIIEPMETPOM.
. I3mepeHne 2neKTpUudeCKOTO HapsKEHUS BOJIbTMETP OM.
. Peoctar u mara3uH cOnpoTHBIICHHI.
. BzauMoieicTBrE MOCTOSTHHBIX MArHUTOB.
. MoaennpoBaHre HEBO3MOKHOCTH Pa3JIeJICHUS TIOJFOCOB MAarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

Mo aenpoBaHre MarHUTHBIX MTOJIENW MOCTOSIHHBIX MAarHUTOB.

OnebIT Opcrena.

MarautHoe€ 1oJjie TOKa. DJIEKTPOMArHUT.

JlericTBME MarHUTHOTO TI0JI1 HA IIPOBOJIHUK C TOKOM.

DJIEKTPOABUTATEIb MOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS 3JEKTPOMATHUTHOM UHIYKIIUH.

OnbiTel Papajes.

3aBUCUMOCTh HamlpaBJCHHUS WHAYKIUOHHOTO TOKAa OT YCJOBHUWA €ro
BO3HHKHOBEHMUSI.

DJIEKTPOTE€HEPATOP NOCTOSTHHOTO TOKA.

Jlabopam opuivie padom vt u onvimwl.

1

o M w

10.
11

12.

13.

14.

15.

16.

OmpITel TIO HAOMIOACHUWIO DJICKTPU3AIMM T HWHAYKIWMEH W TIpHU
CONPUKOCHOBEHUH.

HccnenoBanue AEHUCTBHS AJIEKTPUUECKOTO TIOJII HA MPOBOJHHUKU U
JIMDJICKTPHKH.

Coopka u IpoBepKa pabOThI AIEKTPUIECKOM IICTTH IMTOCTOSTHHOT'O TOKA.
N3mepenue U peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHUAE HAIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTU CWJIbl TOKA, WAYIIErO 4E€pe3 PE3UCTOp, OT
COMPOTHUBIIEHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHMOCTb ANEKTPUYECKOTO
COMPOTHUBIIEHUSI TPOBOAHUKA OT €ro JJWHbI, IUIOMAAX TMOMEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBWiIa CJIOKEHUA HANPS)KEHUH TIPU  MOCJIEA0BATEILHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia JJisi CWJIbl TOKA MPHU NapalieIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenre padbOTHI JIEKTPUIECKOTO TOKA, HAYIIEro Yepe3 Pe3UcTop.
OmnpeneneHrie MOIIHOCTH  AJIGKTPUUECKOTO TOKA, BBIACISIEMOW Ha
pe3ucTope.

HccnenoBanue 3aBUCMMOCTH CWJIbI TOKA, MAYILErO 4Yepe3 JaMIOoyKy, OT
HaIpsKEHUS Ha HEW.

Omnpenenenne KIIJI narpeBarens.

HccnenoBanue MarHuTHOT'O B3aMMO/IEUCTBUS ITOCTOSTHHBIX MarHUTOB.
N3yyeHne MarHUTHOTO TIOJII MOCTOSIHHBIX ~ MAarHUTOB MPU X
00bETUHEHUU U Pa3/CIICHUN.

HccnenoBanue AeMCTBUS AICKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OBITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aMMOJICHCTBUSA
KaTylIKuU C TOKOM M MAarHuTa OT CHJIbI TOKAa W HaIpaBJICHUS TOKa B
KaTyIlKe.

18. MI3yueHue nelcTBUSI MAarHUTHOTO TOJIA HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u nu3ydeHue paboThl AJIEKTPOIBUTATEIS.

20. 3mepenue KIII anekTpoaBUraresibHOM yCTaHOBKH.

21. OnbITEl MO KCCJECIOBAHUIO SIBJICHUSI DAJEKTPOMArHUTHOW WHIYKIIMU:
WCCJICIOBAHUE W3MEHCHUM 3HAYEHUsT W HANpaBJICHUA HMHAYKIIMOHHOTO
TOKaA.

9 KUIACC

Paszgen 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe paBwxkeHue. MarepuanbHasd Touyka. (Cucrema OTCYéETa.
OTHOCUTEIIBHOCTh MEXaHUYECKOTO JBHKEHHA. PaBHOMEpHOE NPSMOIMHEMHOE
nBwkeHne. HepaBHOMepHOE NpsiMosMHEWHOE ABWKeHUE. CpenHsss 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JBH>KCHHH.

Yckopenne. PaBHOyckOpeHHOE MpsIMOJMHEWHOE ABMkeHHE. (CBOOOIHOE
nageHue. Onprtel ['anmmnes.

PaBHOMepHOE nBMKEHUE TIO OKpYy:kHOCTU. [lepuon m dactora oOpalleHus.
JIunelinas u yrioBas ckopocTH. LlenTpocTpemMuTensHoe yCKOpEHHE.

Ilepssiit 3akoH Hprotona. Bropoy 3akoH HeroroHa. Tperuit 3akoH HeroToHA.
[IpyHIMI CyNIEPIIO3ULIMU CUIL.

Cuia ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cujia TpEHUs CKOJIbKEHUs, CHIIa
TPEHUS MOKOS, IPYrUe BUbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpeHHe CBOOOJIHOTO
nageHus. [[pwxenne raHer Bokpyr Cousnma. IlepBasg kocMuueckass CKOPOCTb.
HesecomocTs 1 nieperpys3ku.

PaBHOBecue matepuaibHOM TOUKU. AOCOIIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJOTO TeJIA C 3AKPEIUIEHHOM OCBhIO BpallleHusi. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynse tenma. M3meHnenue umnyibca. UMmynbe CWiibl. 3aKOH COXpaHEHUSs
UMITyJibca. PeakTuBHOE JBWKEHHUE.

Mexanuueckass pabota W MOIIHOCTh. PaboTa cull TSKECTH, YHNPYrOCTH,
TpeHusi. CBsi3b 3HEpTUM U padoThl. [loTeHIManbHAas SHEPTUs Teja, MOJHATOTO Ha
MOBEPXHOCTHIO 3eMJU. [loTeHIIMANTbHASA SHEPT Y CKATOW MpYyKUHbL. KnHeTnueckas
sHeprus. Teopema 0 KHHETUYECKOW SHEPTUMU. 3aKOH COXPAHEHUS MEXaHUYECKOU
DHEPTHH.

Hemoncmpayuu.

1. HaGmropeHne MeXaHMYEeCKOTO JABUKCHUS Tella OTHOCUTEIHHO Pa3HbIX Tel

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

CpaBHeHuE MyTe W TPACKTOPUW JBWKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIILHO Pa3HBIX TEN OTCYETA.

N3mepenne CKOPOCTH U YCKOPEHUS NPSAMOJIUHENHOTO IBUKEHUS.
HccnenoBanue Npu3HaKOB PAaBHOYCKOPEHHOTO JBHKEHUS.

HaOmonenune nBM>XKEHUs Tea 1Mo OKPYKHOCTH.

HaOmonenne MexaHnuecKux sSBJICHUH, MPOUCXOAAIIMX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JIBUYKCHUU
OTHOCHUTEJILHO KabuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHSI Tejla OT MacChl Tejla M JCHCTBYIOIICH Ha HEro
CHUJIBL.

HaOmonenune paBeHcTBa CUIT TIPU B3aUMOIECHCTBUH TE.

N3meHnenune Beca Tena Mpyu yCKOPEHHOM JIBUKEHUH.

[lepenava nMnysnbca Mpu B3aMMOJECHCTBUN TEN.

[IpeobOpazoBaHus SHEPTHUN TPHU B3aUMOAECHCTBUHN TEL.

CoxpaHeHre UMITyJbCa MPU HEYITPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIIPYTOM B3aUMO/ICHCTBUH.
HaOmtonenme peakTHBHOTO JIBIDKCHUS.

CoxpaHeHre MEXaHU4YeCKOM HEpTUN TIPU CBOOOTHOM Ta/ICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUU MPU JBXKEHHUH TeJla MO/ JEHCTBUEM

MPY>KHUHBI.

Jlabopam opuvie pabom vt u onvim bl.

1.

KoncTpynpoBanue Tpakra i1 pa3roHa M AJaJbHEUIIErO0 PaBHOMEPHOTO
JIBWKEHUS IIapUKa WU TEJICKKU.

OmnpeneneHre CpelHEH CKOPOCTH CKOJBXKEHHUS OpycKa WM JIBVKCHUS
[IApUKA 110 HAKJIOHHOM IMJIOCKOCTH.

OmnpeneneHre yCKOPEHHs Tela MPU PABHOYCKOPEHHOM JIBMXKEHUU IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MHPU PABHOYCKOPEHHOM
JIBIDKCHUH 0€3 HadaJbHOM CKOPOCTH.

[IpoBepka THIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBHKCHHH 0e€3
HAYaJIbHOM CKOPOCTH MYTH OTHOCATCS Kak psSJ HEYETHBIX YMCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHUJIbl TPEHHS CKOJIBXEHHUS OT CHJIbI
HOPMAJILHOTO JIaBJICHUS.

Omnpenenenne kodh UIMEHTa TPEHHS CKOJIbKEHHS.

Onpenenenne KECTKOCTH MPYKUHBIL.

Omnpenenenre padOThl CWIbI TPEHUS NIPU PABHOMEPHOM JIBIKEHUU Tea
M0 TOPU3OHTAIBHOM MOBEPXHOCTH.



10. OnpenencHre padOThl CWIbI  YIOPYTOCTH TIpU  TOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBIIKHOTO M TMOJIBHKHOTO OJIOKOB.

11. 3yueHue 3aKkoHa COXpaHEHHs SHEPTUU.

Pa3gen 9. Mexanu4yeckue Kojie0aHUs ¥ BOJIHbI.

KonebarensHoe nBuxkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHUH: TIEPUO/T,
4acToTa, aMIUIMTYZa. MareMaTU4eCKuid U MPYKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPTUU NPHU KoJIeOaTeIbHOM JBUKEHUMU.

3aryxaronme  koseOaHusa.  BelHyxneHHele — kojeOanms.  Pesonanc.
Mexannueckre BoJiHbl. (CBOWCTBA MEXaHWYECKMX BOJH. [IpomonbHbie U
norepevyHble  BOJHBL. JlJIMHa BOJHBI W CKOPOCTh €€ pacupoCTpaHEHUS.
MexaHnueckne BOJHBI B TBEPAOM TEINE, CEUCMUYECKUE BOJIHBL

3ByK. I'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkenue 3Byka. UHpa3Byk u
VIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenune koseO0aHMi Ten IMOJ JEUCTBUEM CWIBI TIKECTA U CHUJIBI
YOPYrOCTH.

Hab6monenne kone6anuii rpy3a Ha HUTH M Ha TIPY>KHUHE.
HaGmonerne BRIHYKIEHHBIX KOJIe0aHN U pe30HaHCA.
PacnipoctpaneHne npoaoabHbBIX U MTONIEPEYHBIX BOJH (Ha MOJIEIH).
HaOmtonenme 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHL
AKYCTHUYECKHUI pe30HAaHC.
./Iaﬁopam OpHble padomvl u Onbim bl.
1. OmpeneneHre dYacTOThl M TepHoAa KOJEOaHWH MaTreMaTudecKoro
MasTHHKA.

2. Ompenenenue 4acTOTHI M IEPHOIA KOJICOAHHI MPYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCHMMOCTH NEpHOAA KOJEOAHNUN MOABEUIEHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. HccrnenoBanre 3aBUCUMOCTH MEPHO1a KoJieOaHUW MPY>KUHHOTO Masi THUKA
OT Macchl Ipy3a.

5. IlpoBepka HE3aBUCUMOCTH TepHOAa KOJICOAHW TPy3a, MOJIBEIICHHOTO K
HUTH, OT MacChl Ipy3a.

6. ONbITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh  Iepuoja  KoJjeOaHMit
MPY>KUHHOTO MAasiTHUKA OT MAacChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepeHune yckopeHusi CBOOOTHOrO MaICHUS.

Paspeu 10. DinekTpoMarHuTHOE 1MOJIe U 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  TOJIE.  DJEKTPOMAarHuTHele  BOJHBL.  CBOMCTBaA
ANIeKTpoMarHuTHeiX BOJH. Illkanma snekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
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DJleKTpoMarHuTHas npupoja cera. CkopocTs cBeTa. BosHOBBIE CBOMCTBA
CBeTa.

Hemoncmpayuu.

1. CBOMCTBA AJEKTPOMArHUTHBIX BOJIH.

2. BoJiHOBBIE CBOMCTBA CBETA.

Jlabopam opuvie padomvt u onvim bl.

1. M3ydeHue CBOUCTB AJIEKTPOMATrHUTHBIX BOJH C TIOMOIIBIO MOOUIIHLHOTO

tenedoHa.

Paznen 11. CBeToBbBIE AABJICHMSL.

JlyueBas MOJ1€JIb CBeTa. HcrTounuku CBeTa. [IpsimonmuueiHOE
pacnpocTtpanenue cBeta. 3armeHus: CousHia u JIyael. Otpaxxkenue csera. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

IIpenomnenue cBera. 3akoH mnpenomsieHUs cBera. llosHoe BHyTpeHHee
OTpakeHHe cBera. lICNOJb30BaHUME TMOJHOTO BHYTPEHHEN0 OTPAXKEHHS B
OTNITUYECKUX CBETOBOIAX.

Jlunza. Xox myweir B gmm3e. OmnTmueckas cuctemMa (¢oToarmapara,
MHUKpPOCKONA M Tejieckomna. ['Jla3 kak onTudeckas cucteMa. biam3opykocTs H
JaTbHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Ombitel Herorona. CrokeHue
CIIEKTPAJIbHBIX LIBETOB. [{ucnepcus ceera.

Hemoncmpayuu.

[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.

OTtpaxeHnue cpera.

[Tony4uenune n300pakeHUH B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[Ipenomnenue cBera.

OnTudeckuii CBETOBO/I.

Xon nydeit B coOuparoreii TuH3e.

XoJ Jy4yer B pacCEuBarOIIEH JIMH3E.

[onmy4yenue n300pakeHni ¢ MOMOIIBIO JIH3.

[Mpuanmn nefictBus oToamnmapara, MUKpPOCKOTIA M TEJIECKOTIA.

10. Monensb rnasza.

11. Pa3nosxeHue 6€s1oro cBeTa B CIEKTP.

12. [losydyenue Oenoro cBeTa Mpu CI0KEHUU CBETA Pa3HbIX IIBETOB.

Jlabopamopnvie padomut u onvim st

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAXEHUsS CBETOBOTO Jiydya OT yIJia
najeHusl.
N3yuenune xapakTepucTUK U300 paKeHUS PeIMETa B IIJIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yTJIa IPEIOMIIEHUS] CBETOBOTO JIyda OT yria
MaJCHUS] HAa TPAHUIE «BO31YX—CTEKIIO».
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[osryuenue n300paskeHri ¢ IOMOILBIO COOUPArOIIEH JTUH3HI.
Omnpenenenrie GOKYCHOrO PacCTOSIHUS U ONTUYECKOM CUJIbI cOOMparoIiei
JIMH3BI.

6. OMBbITHI IO PA3JI0KEHUIO OETIOTO CBETA B CIIEKTP.

7. OTBITBHI 10 BOCTPHUSATUIO IIBETa MPEAMETOB NMPU MX HAOIIOAECHUU Uepe3

[[BETOBBIE (PMIILTPHI.

Paznen 12. KBaHTOBbBIE AABJICHUS.

OmneiTel Pezepdopna u mnanerapHas Monaens atoma. Moaens atoma bopa.
Hcnyckanve u noriomeHne ceera atomoM. KBaHTel. JInHeWdarbie CEKTpHI.

PannoaktuBHOCTh. Anbda, O6era- u ramma-miaydeHusi. CTpoeHHe aTOMHOTO
aapa. HyxkimoHnas wmojaems aroMHOro sapa. M3oromel.  PagnoakThBHBIE
npeBpamenus. [lepuo nosypacmnaaa arToOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHMWS 3apsiIOBOTO W MAacCOBOIO YHCEIL
DOHeprusi CBA3M aTOMHBIX szep. CBsi3p Macchl M 3Hepruu. Peakuuu cuHTe3a U
neneHust siaep. Metounnku sHeprun CoJiHIa U 3BE31.

SnepHas sHepreruka. JleMCTBUS PaJaMOAKTHBHBIX W3JYYCHUM Ha >KUBBIC
OpraHu3MBl.

Hemoncmpayuu.

1. CnexTpsl U3Iy4YEHUS U TOTJIOIICHHUS.

2. CnexTpbl pa3IMIHbIX TA30B.

3. CnekTp BoJI0poOA.

4. HaGmoaenue TpekoB B Kamepe Buibcona.

5. Pabora cuérunka MOHU3UPYIOLIUX U3JTyYCHUH.

6. Peructpauus m3iaydeHus: NpUpPOAHBIX MUHEPAIOB U TPOAYKTOB.

Jlabopam opuivie pabomvt u onvim bl.

1. HalnropeHne CIUTONIHBIX U JJMHEHYATHIX CIIEKTPOB M3JTyUCHHUS.

2. HccrnenoBanvue TpPEKOB: M3MEPEHUE DHEPTHM YACTHUIBI MO TOPMO3ZHOMY

nyt (o gotorpadusim).

3. Hsmepenue pannoaktuBHOTO (hOHA.

IHoBTOpHTEILHO-0000 1IAK0 LM MOAYJIb.

[ToBTOpHUTENTHEHO-0000 A0 MOAY/Ih TPEAHA3HAYCH JJIsl CHCTEMaTH3alluu
U 0000IIeHHsI  MPEIMETHOrO  COIEpKaHUS U OMbITa  JIEATENLHOCTH,
NPUOOPETEHHOTO TIPY M3YYEHUH BCEro Kypca (PU3UKH, a TakKe JJIs TOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 10 (u3uKe [ OoOydarolmxcs,
BBIOpABIIMX ATOT y4EOHBIH MpEMeT.

[Ipy u3yyeHnn TaHHOTO MOAYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIIBI
JESITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECTICUMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpeAMETHBIX  IUIAHUPYEMBIX  PE3yJlbTaTOB  oOydeHus, (popmupyercs
€CTECTBEHHOHAyYHasi TPaMOTHOCTh: OCBOCHHUE HAYYHBIX METOJOB HMCCJEIOBAHUSA



SBJICHUN TPUPOABI U TEXHUKH, OBJAJICHUE YMEHHUSIMU OOBSACHATH (PU3NUECKUE
ABJICHUS, TPUMEHs IIOJYYEHHbIE 3HAHUA, peElaTh 3a4a4d, B TOM YUCIE
KAUECTBEHHBIE U DKCIIEPUMEHTAIbHBIE.

[IpyuHUMNMANBHO AEATENBHOCTHBIM XapaKTEP JAAHHOIO Pasjielia peain3yercs
3a CcU€T TOro, 4YTO OOYdYaloIIMEecs BBHIMOJHIIOT 3a/laHus, B KOTOPBIX WM
[P EJIaracTcs:

HAa OCHOBE IMIOJYYEHHBIX 3HAaHUM pacro3HaBaTh W HAYYHO OOBSICHSITH
dbusnueckue sSBJICHUS B OKPYKAIOILIEH MPUPOJIe ¥ TIOBCEAHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/bl UCCIIEIOBAaHUS (DU3UUECKUX SIBJIICHUM, B TOM
YHCJIE 11 IPOBEPKU TUNIOTE3 U TIOJyYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSACHATH HAay4HbIE OCHOBBI HaMOOJIeE BAXXKHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTHM, HAITPUMED, MPAKTUIECKOTO UCIIOIb30BaHUS PA3JIMYHBIX NCTOYHUKOB
DHEPIMU HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPTUM.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

N3ydenne Gu3nKu Ha YpOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs HApPaBJICHO

Ha IOCTUKEHUE JIMYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pEe3yJIbTaTOB.

B pesynbrare n3ydenus Gu3UKM Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHUS

y oOyuarorierocst OyayT copMUpOBaHbI CICTYIOIIME TMYHOCTHBIC PE3yIbTaThl B
JacTH:

1) maTpHOTHYECKOI0 BOCIIUTAHUSA:

- IPOSIBJICHUE UHTEPECA K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
(u3nYeCKOi HAYKH;

- LIGHHOCTHO€ OTHOUIIEHUE K JOCTHKEHUAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpaKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- TOTOBHOCTb K aKTUBHOMY Y4acTHIO B 00CYXJAEHUH OOIIECTBEHHO 3HAYUMBIX U
ATUUYECKUX MPOOIJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUI
du3ukwy;

- OCO3HAaHME BAXKHOCTU MOPAIbHO-3TUYECKUX IMPUHLHUIIOB B JEATEIbHOCTU
y4E€HOTO;

3) 3cTeTHYECKOT0 BOCTIMTAHMS:

- BOCHPUATHE SCTETUUECKUX KayecTB (PU3MUECKON HAyKu: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TAKOHUIHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHMSA:

- OCO3HAHWE LIEHHOCTH (U3MUECKOM HAyKH KaK MOIIHOIO HMHCTPYMEHTa
MO3HAHUSA MUPA, OCHOBBI Pa3BUTHsI TEXHOJIOTHI, BaXKHEWILEH COCTaBISIIOLICH
KYJIbTYPBbI;

- pa3BUTHE HAYYHOUH IHOOO3HATEIHLHOCTH, HMHTEpPECa K HCCIEAOBATENbCKOM
JeSITEIbHOCTH;

5) ¢opMupoBaHusi  KYJbTYPbl 3M0POBbA M  3MOIMOHAJIBHOIO
0J1aronoJIyaus:

- OCO3HaHWE IIEHHOCTH 0e30macHoro ooOpasa JKU3HU B COBPEMEHHOM
TEXHOJOTMYECKOM MHpPE, BAKHOCTU IMpaBUJ OE30MacHOrO TMOBEACHHS Ha
TpaHCIIOPTE, Ha JI0pOrax, C AJIEKTPUYECKUM M TEIJIOBBIM 00OPYIOBAaHUEM B
JOMAIIIHUX YCJIOBUSAX;

- cpopMHPOBaHHOCTh HaBbIKa peqUIeKCHH, IPU3HAHHUE CBOETO TMpaBa Ha
OIIMOKY M TaKOr'o e MpaBa y APYroro 4eoBeKa;

6) TPy10BOTO BOCIIMTAHUSA:

- AaKTUBHOE ydacTH€ B PEIICHUWU TMPAKTUYECKUX 3adad (B paMKax CEMbH,
00pa3oBaTeIbHOM  OpraHW3alldHM, TOpOAa, Kpas) TEXHOJOTHYECKOW M



COLIMAJILHOW HAMPAaBJIICHHOCTH, TPEOYIOIMX B TOM YHUCIE M (PU3HMIECKHUX
3HAHMM;

e - MHTEpPEC K MPaKTUYEeCKOMY M3Y4YEHHIO MpOo(eccHii, CBI3aHHBIX ¢ (DUB3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCTIMTAHMSI:

e - OpHEHTAIUs Ha NMpUMEHeHHEe (U3UUECKUX 3HAHWM IS pelleHus 3ajad B
00acTH OKpyXKaroIlel cpeapl, IUIAHWPOBAHUS TIOCTYMIKOB W OIEHKH UX
BO3MOYHBIX TIOCJICACTBUMN JIJIsI OKPYKAIOIICH CPEIbl;

e - OCO3HaHHWE TJ00ATBHOTO XapakTepa SKOJOTMUYECKHX MPOOJIeM W MyTeH HX

pelICHUS;

e 8) ajanmanyMu K M3MEHSIIOINUMCH YCJOBUSIM CONMAIBLHOW M NPUPOTHOM
cpensbi:

e - TMOTPEOHOCTh BO B3aWMOJCHCTBHM TIPW BBITIOJJHEHUHW WCCJCIOBAHUNA |
MPOEKTOB (M3UYECKOW HaANpPaBIIEHHOCTH, OTKPBITOCTh OIBITY W 3HAHHMSIM
APpYrux,

e - TOBBIINICHUE YPOBHA CBOEM KOMIIETEHTHOCTH 4Y€PE3 MNPAKTUYECKYIO
JICATEIILHOCTD;

e - TIOTPEOHOCTH B (GOPMUPOBAHUHN HOBBIX 3HAHUH, B TOM YHCJEe (POPMYIUPOBATH
U7IeH, TIOHSTHUS, TUIIOTE3bI O (PU3NUECKUX 0OBEKTaX U SIBJICHUSIX;

e - OCO3HaHHWE Je(PUIMTOB COOCTBEHHBIX 3HAHMKM W KOMIIETCHTHOCTEH B 00JaCTH
bu3uKy;

e - IUIAHMUPOBAHHE CBOETO PAa3BUTUS B TPUOOPETEHHWH HOBBIX (UIHMIECKUX
3HAHUM;

e - CTpPEMJICHHE aHATM3UPOBATh U BBISABISTH B3aMMOCBS3M MPUPOJIBI, 0OIIIECTBA U
HSKOHOMUKH, B TOM UHCJI€ C UCTIOJIb30BaHUEM (HU3MIECKUX 3SHAHUIA

e - OIICHKA CBOMX JCHCTBUM C YYETOM BIIMSIHHA HAa OKPYXKAIOIIYIO Cpemny,
BO3MOJKHBIX TJIOOATbHBIX TIOCJICACTBUM.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesymbTate ocBoeHuss mporpamMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO
ob1ero obpazoBanus y oOydaromierocst 0yayt copmMupoBaHbsl MeTallpeiMeTHbIE
pe3yJIbTaThl, BKIIOYAIOIIME TTO3HABATEIbHBIC YHUBEPCAIbLHBIC YU€OHbIE JCHCTBYS,
KOMMYHUKAaTHUBHBIC  yYHHUBEpPCAIbHbIC  ydeOHBIC  JCHCTBUS, PETyJISTHBHBIC
YHHUBEPCATbHbIE YUeOHBIC CHCTBUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHbIE YUeOHbIE eiCTBUS

Bba3oBble jornyeckue aeicTBU:
e BBISBISITh M XapaKTEPU30BaATh CYIIECTBEHHbIC MNPU3HAKU OOBEKTOB
(sIBIICHMI);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(DUKAIIIK, OCHOBAHUS TSI
000011IeHUS U CPAaBHEHUS;

BBISIBIISITh 3AKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTpuUBaeMbIX (pakTax,
JAHHBIX U HAOJFOCHUSIX, OTHOCSAIIMXCS K (PU3UYECKUM SIBJICHUSIM;
BBISIBIISITh TIPUYHHHO-CJICJICTBCHHBIE CBSI3U TMPH M3YYCHHU (PHU3NUECKHUX
SIBIICHWI M TIPOIIECCOB, JIENIaTh BBIBOJIBI C MCTIOJIb30BAHUEM JIETYKTHBHBIX
Y MHIYKTHUBHBIX YMO3aKIFOUCHUMN, BBIIBUTaTh THUTOTE3bI O B3aHMMOCBSI3AX
(bU3UYECKUX BEIUYNH,

CaMOCTOSITEILHO BBIOMPATh CMOCOO pelIeHUsT y4eOHON (U3MIECKO
3a/1a4n (CpaBHEHHME HECKOJBbKHUX BapUAHTOB pEIICHHUs, BHIOOP HambOoee
O IXOSIIETO ¢ YIETOM CaMOCTOSITEIILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBrle uccjie10BaTe1LCKHe JeicTBHS

UCII0JIb30BaTh BOTIPOCKHI KaK MCCIIENOBATEIbCKAN HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH IO CAMOCTOATEIHHO COCTaBICHHOMY IIJIaHY OTIBIT, HECJIOKHBIHN
busznueckuii IKCIEPUMEHT, HEOOJbIIOE HCCIeIOBaHUE (DU3UUECKOTO
SBJICHUS;

OIICHMBAaTh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJTy4€HHYIO B XOJI€ MCCJICIOBAHUS UM SKCIIEPUMEHTA;

CaMOCTOSITEIIbHO (POpMYIHpPOBaThH OOOOIICHHSI W BBIBOJBI 110 PE3yIIbTaTaM
MPOBEIEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHUS;

MPOTHO3MPOBATh  BO3MOJKHOE JajibHEWIIee pa3BuUTHE  (DU3UUECKHUX
MIPOIIECCOB, a TAKXKE BBIABUTATH MPEATIONOKEHHUS 00 UX Pa3BUTUHU B HOBBIX
YCJIOBHSIX Y KOHTEKCTaX.

PabGora ¢ undopmanueii:

IPUMEHSATh Pa3JIMIHBIC METOIbI, HHCTPYMCHTBI U 3aIlIPOChI TIPH MOWCKE U
otOope MH(pOpMAIMKM WM JAHHBIX C YYETOM MPEIJIOKCHHOW y4eOHOM
bu3ndIecKoi 3a1a49m;

aHAJIM3UPOBATh, CUCTEMATU3MPOBaTh M MHTCPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BHIOB U (HOPM IPEIACTABICHHS;

CaMOCTOSITEILHO  BBIOWMPATh ONTUMATbHYIO (GOpMYy MpEICTaBICHUS
uHbOpMAIIMM W WUTIOCTPUPOBATH peIIacMble 3a/1adyd  HECJIOKHBIMHU
CXeMaMH, TuarpaMmmMamu, MHOW rpaukoil 1 MX KOMOWHAITUSMH.

KoMmyHHKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eICTBUA:

B XoJ€ OOCyXJeHHUsl y4eOHOTO Marepuaja, pe3ylbTaToB JIAOOPATOPHBIX
paboT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAaEMOM TEMBI U
BBICKa3bIBaTh WJECH, HALCJICHHBbIE Ha DPEIICHUE 33Jaud U MOJACpIKaHuE
0J1aro’kenaTesIbHOCTH OOIICHUS;

COIOCTAaBJIATh CBOM CYXIEHUS C CYXICHUSIMU JAPYTUX YYaCTHUKOB
Janora, 00Hapy»KuBaTh pa3InyKe U CXOJCTBO MO3UIINN;



BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPENCTABISATH PE3YJIbTAThl BHINOJIHEHHOTO (PU3MUECKOTO OTMbITa
(9KCTIEpUMEHTA, UCCJICIOBAHMS, TIPOEKTA);

NOHMMAaTb M  WCIOJIb30BAaTh  MPEUMYIIECTBA  KOMaHAHOM U
UHAUBUAYaIbHOM pabOThl NpH pEHIEHUHM KOHKPETHON (u3MIecKoi
pOOJIEMBI;

NPUHUMATh EJIM COBMECTHOM JESTENIbHOCTH, OPTaHU30BbIBATh JACHCTBUS
no e€¢ JOCTHKEHMIO: pacIpeleNiaTh PO, OOCYXKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThl, 00001IaTh MHEHHSI HECKOJIbKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh PA0OTHI, IOCTUTas KaueCTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAMpaBJICHUIO W KOOPAUHHUPYS CBOW JEHUCTBUS C JPYTHMH
YJieHaMU KOMaH/Ibl;

OIICHMBAaTh Ka4€CTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOATENHbHO C(OPMYIUPOBAHHBIM YIACTHUKAMU B3aUMOACHCTBUSI.

PerynsiTuBHbIe YHMBepCAJIbHbIE YUeOHbIe eiCTBUS

Camoopranmsanus:

BBISIBJISTH TIPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CHUTYAIUAX, TPEOYIOMMX
JUTS petieHns (PU3MIecKuX 3HAHUH;

OPHEHTHPOBATHCSI B  Pa3IMIHBIX TMOJXOAAaX MNPHUHATHS  PEIICHUH
(MHOUBHUIyaIbHOE, TPUHATHE PEIICHUS B TPYIIE, NPUHITHE PEIICHUN
Tpymoi);

CaMOCTOSITEILHO COCTABJIATh AITOPUTM peIieHUs GU3UIECKOH 3aauu WK
TUIaHA WCCJICAOBAHHUS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMEHTHPOBATh Mpe/IIaracMble BApUAHTHI PEIICHHIA;
JieNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHNUE.

Camoko HTPOJIb, IMOIIMOHAJ bHbII MHTEJLIEKT:

J1aBaTh 4JICKBAaTHYIO OLIEHKY CUTYAllUH U MpeIararh IUIaH €€ N3MEHEHHUS
OOBSICHATh MPUYUHBI  JOCTIKEHHUA  (HENOCTUKEHHUS) pPe3yIbTaToB
NesITebHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATENBHOCTh (B TOM YMCJIE B XOJ BBINIOJHEHUS
(GU3UYeCKOro  HCCIIENOBAHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHMBILMXCS CUTyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HHUKIINX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIIOBUSIM;

CTaBUTh c€0s1 HA MECTO APYroro 4ejaoBeKa B XOZE CIOpa WIM JUCKYCCUH
Ha HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JIOTUKY IPYToro;
NPU3HABATh CBOE MPABO HA OIIMOKY MIPU pElIeHUU PU3NUECKUX 3a/1a4 WU
B YTBEPXKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JPYIOro.



INPEAMETHBIE PE3YJIbTATbBI

K xonIiy oOyuenust B 7 kjaacce npeIMETHbBIE pe3yJbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh C(POPMHUPOBAHHOCTh Y 00YyJAIOIIMXCSl YMEHUM:

UCIIOJb30BaTh  MOHATUA: (U3MYECKHUE U XUMHUYECKHE  SIBJICHMS,
HaOJII0/IEHUE, SKCIEPUMEHT, MOJElb, TUIOTE3d, €IMHUIBI (PU3UIECKHUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEpIOE,
KUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSIMOJMHEWHOE), TpPaeKTOpHs, PaBHOJECHUCTBYIOLIAS
cuma,  gepopmamms  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIITAIOIINECST COCY/IBI;

paznu4arh siBieHusa (aquddysus, TemmoBoe ABMKCHHE YaCTHIl BEIIECTBA,
paBHOMEPHOE JBWKCHHE, HEPaBHOMEPHOE JBWKEHHE, WHEPIH,
B3aMMOJICCTBUE TEJI, PABHOBECUE TBEPHABIX TEI C 3aKPEIUIEHHOW OCHIO
BpallleHUs, Tepeaadya [aBleHUs TBEPABIMU TeENaMH, KHUAKOCTSIMU U
razamu, arMmoc(epHoe JaBiieHWE, IUJIaBaHWE TeJ, MpEeBpaIleHUs
MEXaHUYECKOW SHEPTUH) MO OMHUCAHUI0 MX XapaKTEepHBIX CBOWMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIMX TaHHOE (PU3MIECKOE SBIICHHE;
pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (U3MUECKUX SIBICHUM B
OKpY>KalolieM MHUpE, B TOM uHcje (U3NUECKUE SBJICHUS B TPHUPOJE:
IPUMEPBl JBWKEHUS C PA3UYHBIMH CKOPOCTSMHM B JKMBOM M HEXHBOU
NpUpoJe, NCUCTBHUE CWIbI TPEHUS B TIPUPOAEC M TEXHUKE, BIMSHUE
atMOoC(EepHOTO JTaBIICHUS Ha KUBOW OpPTaHU3M, TUIABaHUE PbIO, phIYaru B
TEJle YeJI0BeKa, MPU 3TOM TEPEBOIUThH MPAKTUIECKYIO 3a/1a4y B yUeOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKHN) (PH3UUECKUX SBICHUH;
OMHCHIBATh M3YUYCHHbIEC CBOMCTBA TeN U (PU3UYECKUE SIBICHUS, UCTIOb3Ys
¢u3nyeckre BeIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMs,
IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSAKECTH, BEC
Tela, CWIa TpPEeHUWs, JaBjieHHEe (TBEPJAOTO TeNa, JKUIAKOCTH, Ta3a),
BBITAJIKMBAIOILAS CHJIA, MEXaHU4YecKas paboTa, MOIIHOCTb, IJIEYO CHUJIBI,
MOMEHT CHJbl, KO9(D(UIIMEHT TOJEe3HOro JEHCTBUS MEXaHH3MOB,
KUHETUYECKas M MNOTEHUUAIbHAs HHEPrus), NpU ONUCAHUM MPABUILHO
TPakTOBaThb  (U3MYECKUA  CMBICI  HMCIIOJB3YEMBIX  BEIMYMH, UX
0003Ha4eHHs] U €IMHUIBI (PU3UUECKUX BEJIMYMH, HAXOAWUTh (HOPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEMUHMHY C IPYTUMU BEJIMYHWHAMH,
CTPOUTH IpaQUKN N3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEJUUYMH;
XapaKTepu30BaTh CBOMCTBA TeN, (U3UYECKHE SIBJICHUS U IPOLIECCHI,
UCIIOJIb3Ys NpaBUjIa CJIOXKEHUs Uil (BJOJIb OAHOM MpsiMoi), 3akoH I'yka,
3akoH Ilackans, 3akoH Apxumesna, NpaBWIO paBHOBECHs peluara (0J10Ka),



«30JI0TO€ TPaBWJIO» MEXaHUKH, 3aKOH COXpPaHEHHUS MEXaHUYECKOU
SHEpPruu, MpPU OSTOM JaBaTh CJOBECHYIO (QOpPMYIMpPOBKY 3aKoHa U
3aMMChIBaTh €0 MaTEMATUYECKOE BIPAXKEHUE;

OOBACHATH (PU3UUECKHUE SIBJICHUSI, MIPOLIECCHI U CBOWCTBA TEN, B TOM YHUCJIE
U B KOHTEKCTE CHUTyallMii NPaKTUKOOPHEHTUPOBAHHOTO XapakTepa:
BBISIBIISIT TIPUYUHHO-CJIC/ICTBEHHBIE CBS3HM, CTPOUTH OObsiCHEHHE U3 12
JIOTUYECKUX IIaroB ¢ OmNopoi Ha 1—2 m3y4eHHBIX CBOMCTBA (PU3MUECKUX
ABJICHUH, GU3MIECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pelats pacyéTHble 3adayd B 1—2 AEHCTBUS, HWCHOJB3YS 3aKOHbI H
dbopMyIbl, CBsBBIBAIONIME (HU3MUECKHE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHSI 33/1a4¥ 3alUCHIBATh KPATKOE YCJIOBUE, MOACTABIATh GU3HUECKUE
BEJIMYUHBI B (DOpMYJBI W MPOBOAUTH Pacu€rbl, HAXOAUTh CIPaBOYHBIE
JaHHbIe, HEOOXOAUMBIE JJIsl PEIIeHUs 3a/1a4d, OILICHUBATh PEATUCTUIHOCTD
MOTYy4EeHHOHN (DM3MUECKOM BEJTMIUHBI;

pacro3HaBaTth MPOOJEMBI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU
(bu3NUECKUX METOJIOB, B OTIMCAHUH MCCIICIOBAHMUS BBIACISATH MPOBEPSIEMOE
NpeanoyioxkeHue  (TUMoTe3y),  pasiuuaTh U HHTEPIPETUPOBATH
MOJIyYCHHBIN pe3yJbTaT, HAXOJHWTh OIMMOKU B XOJE€ OIbITa, JCNiaTh
BBIBO/IbI 110 €r0 PE3YJIbTATAM;

NPOBOAUTH ONBITHI 1O HAOMOACHWIO (U3MYECKUX SBJICHUN WIH
(bU3UIECKUX CBOMCTB Te: bopMyIMpOBaTh MIPOBEPSIEMBIC
MIPEATIONIOKEHHSI, COOUPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHMs,
3aIMMChIBATh X0/ OTIBITA U POPMYIUPOBATH BHIBO/IBL;

BBINIOJIHATL TPSIMbIE HM3MEPEHUS PACCTOSIHMSA, BPEMEHH, MAacChl Tela,
00b€Ma, CWIBI W TEMIIepaTyphl C WCIOJH30BAHUEM AaHAJOTOBBIX M
U(pPOBBIX MNPUOOPOB, 3aNKCHIBATH TOKa3aHHS MNPHOOPOB C YUYETOM
3aTAHHOM a0COJTFOTHOM MTOTPEITHOCTH M3MEPEHUM;

NPOBOJIUThH UCCJIEI0OBAHUE 3aBUCUMOCTH OJTHOM (PM3NUECKON BEIMYMHBI OT
APYrOol € HCIOJB30BAHWEM TNPSMBIX H3MEPEHUN (3aBUCUMOCTH IIyTH
PAaBHOMEPHO JBWXKYLIETOCS TEJla OT BPEMEHM JBW)KECHUS TEJA, CHIIbI
TPEHUs CKOJILKEHHUS OT Beca Tejla, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTHU CUJIbI TPEHUS OT IUIOIIAN COMPUKOCHOBEHHUS TEJ, CUJIBI
YIOPYTOCTH OT YAJIMHEHUS! NPYXXUHbBI, BBITAIKUBAIOIIEH CWIIBI OT 00BbEMa
NOTPYKEHHOM YacTH Tella U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT TIyOUHBI, Ha KOTOPYIO TOTPY>KEHO TEJO, YCIOBUMA
IUIaBaHUsSl TEJI, YCIOBHI paBHOBeCHsl pbluara U OJIOKOB), y4acTBOBAaTb B
IUIAHUPOBAaHUU Y4YE€OHOTO HCCJEIOBaHMUs, COOMpaTh YCTAHOBKY U
BBITIOJIHAT, M3MEPEHUs], CJEAYs MPENJioKEHHOMY IUIaHy, (UKCHUPOBATh
pe3yNbTaThl TMOJYYEHHOW 3aBUCUMOCTH (M3UUECKMX BEJIMYMH B BHJIE



NPE/JIOKEHHBIX Ta0auIl ¥ TpaduKoB, JeNaTh BBIBOJBI MO pe3yJbTaTam
UCCJICIOBAHNS;

NPOBOJIUTh KOCBEHHBIC H3MEPEHUS (PM3MYECKUX BEIMYHMH (IJIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPIOTO TeNa, CHIA TPEHUS CKOJIbKCHUS,
JABJICHUE  BO3/1yXa, BHITAIKUBAIONIAS  CHWIa, JCHCTBYIOINAas  Ha
NOTPYXEHHOE B JKUIKOCTh TEJIO, KOA(MD(OUIMEHT TMOJIE3HOTO IEHCTBUS
NPOCTBIX MEXaHU3MOB), CJEAysd TNPEIIOKESHHOW WHCTPYKIUU: TIPH
BBITIOJTHCHUN HM3MEPEHUN COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIISITh 3HAYCHUE HCKOMOW BEJIMYWHBI;

coOJII01aTh TpaBUJIa TEXHUKHU 0€30TIaCHOCTHU MPU paboTe ¢ Jab0paTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHWHIUIBI JCUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECBI, TEPMOMETP, JIWHAMOMETP, COOOIIAIONIMECS COCYyIbl, Oapomerp,
phIuar, MoJBMKHBIN U HEMOJBIKHBIN OJI0K, HAKJIOHHAS TUIOCKOCTS;
XapaKkTepU30BaTh TMPUHIMIIGI  JICHCTBUS HM3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHCaHUS (B TOM YHCIIE:
MOAIIMITHAKA, YCTPOWCTBO BOJOMNPOBOJIA, THIPABIMYECKUN  MPECC,
MaHOMETp, BBICOTOMED, MOPIIHEBON HACOC, APEOMETP ), UCTIOIB3YS 3HAHUS
0 CBOMCTBaxX (DM3MUCCKUX SIBJICHUI W HEOOXOIUMBbIC (hPM3MUECKHE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOJNTE  TPUMEpHl  (HAXOAuTh  HWHPOpPMAIMIO O  MPHUMEPax)
MPAKTHYECKOTO WCTOJB30BaHUS (PM3MUECKUX 3HAHWW B TOBCETHEBHOU
KU3HU I 0OecTicueHus] 0€30TacCHOCTH MPHU OOpaIlieHn: ¢ MpuoopamMu 1
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHsI 3[0POBbS M COOJFOICHHMSI
HOPM 9KOJIOTHIECKOTO TIOBEJICHHUS B OKPYXKAIOIIEH Cperie;

OCYIIECTBIISIT OTOOp HCTOYHMKOB uH(popmauuu B HHTepHere B
COOTBETCTBHH C 33J]aHHBIM MOMCKOBBIM 3alPOCOM, Ha OCHOBE UMEIOIIHXCS
3HAHUH W TYTEM CpPaBHEHUS PA3JMYHBIX HCTOYHHUKOB BBIIEIATH
UH(POpPMAIUIO, KOTOpasi SBJSIETCS MPOTUBOPEUYHMBON MM MOXET OBITH
HEJIOCTOBEPHO;

UCIIOJIb30BaTh MPH BBIMOJHEHUN Y4€OHBIX 3a[JaHM HAy4YHO -TIOMYJISIPHYIO
aUTepaTypy  (U3MUECKOTO  COAEpIKaHWS, CHpPaBOYHbIE MaTepUabl,
pecypebl cetu MHTepHeT, Biagerh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeodpazoBaHus HH(POpMALMK U3 OJHOM 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE KpaTKUe MUChMEHHBIE U YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaLnu (HU3MIECKOTO COACPKaHMsA, B TOM
qycie MyOJIMYHO JeNaTh KpaTKhe COOOINEHHS O Pe3yNbTaTax MPOEKTOB
WM y4eOHBIX HCCIICIOBAaHWNA, MPU HSTOM TIPAMOTHO HCIOJIL30BATh



W3Y4YEHHbIM TMOHSATUHHBIMN anmapar Kypca (QU3UKH, CONPOBOXKIAThH
BBICTYIUICHUE IPE3ECHTALIUEM;

IPU BBIMOJHEHUH Y4E€OHBIX MPOEKTOB M HCCJEIOBAHUN PpacTpeleNsiTh
00s13aHHOCTH B TPYIIE B COOTBETCTBMU C TOCTABJICHHBIMU 3a/lauaMH,
CIIEAUTh 3a BBINOJHEHUEM IUIAaHA JEWCTBUM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJaJ B  JCATENBHOCTh  TPYIIBL,  BBHICTpaUBaTh
KOMMYHHUKATUBHOE B3aAMMOJIECTBUE, YIUTHIBAT MHEHUE OKP Y KAIOILIUX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkarh C(POPMHUPOBAHHOCTh Y O0YHAIOIIMXCST YMEHUM:

MCIIOJIb30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arPEraTHbI€ COCTOSIHUS BEILIECTBA, KPUCTALITMYECKUE U
amMop(HBIC Tea, HACHIINICHHBIA W HEHACBHIIMICHHBIH Tap, BIAKHOCTH
BO3/yXa, TEMIIEpaTypa, BHYTPEHHSAS SHEPrus, TEIUIOBOW JBUTATENb,
AJIIEMEHTAPHBIN JEKTPUUYECKUIN 3apsifl, JIEKTPUUECKOE TOJIE€, MPOBOTHUKA
Y TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyark SBJIEHUS (TEIUIOBOE PACHIMPEHHUE M CKATHE, TEIlonepenada,
TEIUIOBOE PABHOBECHE, CMAaYMBAaHKE, KaWUISIPHBIC SBJICHUS, UCTIApEHUE,
KOHJICHCAIlUA, TUIABJICHUE, KpUCTAUTH3alus (OTBEpIEBaHUE), KHUIICHHUE,
Terionepeaaya (TEerI0NIPOBOAHOCTD, KOHBEKIIHS, W3JIy4YEHHUE),
ANIEKTPU3ALMS TeJl, B3aUMOJIEHCTBUE 3aps/IOB, NEUCTBUS AJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHUE, B3aMMOJICWCTBUE MAarHUTOB, JACHCTBHE
MAarHuTHOTO TIOJISl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHasI MHIYKISA )
M0 OINUCAHUIO HUX XapakTePHBIX CBOWCTB MW HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIONHX JaHHOE (PU3nUecKoe SBJICHUE;

pacrio3HaBaTh TMPOSIBICHHE M3YYECHHBIX (PU3WYECKUX SBJICHUH B
OKpY’KalollieM MHUpE, B TOM YHCJe (U3MUECKUE SBJICHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSKEHWE W KanWwUBIPHbIE SIBJICHUS B MPUPOJE,
KpUCTaUIbl B mpupone, usiaydeHue CoJiHLA, 3aMmep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHKE POCHL, TyMaHa, UHES, CHEra, JIEKTPUIECKUE
ABJIEHUSI B aTMocdepe, AIEKTPUIECTBO JKMBBIX OPraHU3MOB, MarHUTHOE
nosie 3emud, Jpedd TOJIOCOB, POJIb MArHUTHOTO TOJIA JUIA JKW3HU Ha
3emJie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOWCTBA (MPHU3HAKH) (HU3UUECKHX
SIBJICHUI;

OTIMCHIBATh U3YYCHHBIC CBOVMCTBA TN U (U3MUECKHUE SBJICHUS, UCTIONIB3YS
busnuecKkre BEIMYMHBI (TeMIIepaTypa, BHYTPEHHSI YHEPTUs, KOJMIECTBO
TEIUVIOTHI, VYACIbHAsA TEIUIOEMKOCTh BELIECTBA, YHAENIbHAs TEIUIOTA
IUTaBJICHUSI, yJeldbHas TEIUIoTa MapooOpa3oBaHMs, YyiAelHbHAs TeIIoTa
CrOpaHus TOIUIMBA, KOY(PQPUIMEHT TOJIE3HOTO JEWUCTBUS TEIIOBOM



MalliHbl, OTHOCUTENIbHASA BIAXKHOCTh BO3JyXa, SJEKTPUUECKUUN 3apsj,
CUJa TOKa, AJIEKTPUYECKOE HamNpsIKEHUE, COMPOTUBIICHHE NPOBOJHUKA,
yIEIbHOE  COMPOTUBICHHME  BeUleCTBa, paboTa U MOIIHOCTH
AIIEKTPUYECKOr0  TOKA), TMpPU ONKHCAHUU TMPABWIHLHO  TPaKTOBATh
(bu3NuecKuil CMBIC HCTIONB3YEMbIX BEIUYMH, O0O3HAUYEHHS U E€IMHMIIBI
Gu3NUeCKUX BEJIMYUH, HAXOAUTh (OPMYJIbL, CBA3BIBAIOIIME JTAHHYIO
(GU3NYECKYI0 BEIUYMHY C JPYTHAMHU BEIMYMHAMH, CTPOHUTH Tpauku
U3Y4YEHHBIX 3aBUCUMOCTEN (PU3NMUECKUX BEINYUH;

XapakTepu30BaTh CBOWCTBA TeN, (PU3UYECKUE SBJICHUS M TPOLIECCHI,
UCIIOJIb3ys] OCHOBHBIC TOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON Teopuu
CTpPOEHUSI BEIIECTBA, MPUHIUI CYNEPIO3UIIUN T0JIeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaaa, 3akoH OMa JIsl yuacTka 1Ty, 3aK0H
Jxoyns—JIleHia, 3aKOH COXpaHEHUs DJHEPruHM, NpPU ITOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alMCHIBATh €r0 MAaTEMaTH4YeCcKoe
BBIPA)XCHUE;

OOBACHATH (PU3MYECKHE MPOIIECCHl M CBOWMCTBA TEN, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallUid MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIISATH
NPUYMHHOCIICICTBEHHBIC CBSI3U, CTPOUTHh OOBSCHEHHE U3 1—2 JOTHUEeCKuX
IIIaroB C OMoOpoi Ha 1—2 M3YYCHHBIX CBOWCTBA (PH3MUECKHUX SIBJICHUM,
bu3NUeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3a7ayu B 2—3 JACHCTBHS, HCHOJb3YS 3aKOHBI U
dbopmynbl, CBsBBIBatONME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCJIOBUSL 33Ja4M 3alUCHIBATH KPATKOE YCJIOBHUE, BBISBISTH HEIOCTATOK
JMaHHBIX JJI1  pEIIeHWs 3aJady, BbIOMpaTh 3aKOHBI ©  (HOPMYIIHI,
HeoOXoauMble i e€ peIIeHUs, MPOBOAWTh pPacu€éThl M CpPaBHHUBATH
NOJIy4eHHOE 3HaueHUe (PU3NIECKOi BEJIMYMHBI C U3BECTHBIMU JTAHHBIMU;
pacro3HaBaTh TMPOOJIEMBI, KOTOPbIE MOXKHO PEMIUTh TMPU TMOMOIIU
($U3UYECKNX METOJIOB, HCIOJNb3ys ONHMCAaHUE HCCIICIOBAHUS, BBIICIATH
IIPOBEPSAEMOE NPEANOJIOKEHUE, OLEHUBATh NPABUIBHOCTh MOPSIKA
MIPOBEACHUS UCCIIEIOBAHMS, J€NaTh BHIBOIbI;

NPOBOAUTH ONBITHI 1O HAOMIOACHWIO (U3WMIECKUX SBJICHUH WIH
(buU3HUECKUX CBOMCTB Tel (KamWUIAPHBIE SIBJICHHS], 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero 00béMa, TeMrepaTypbl, CKOPOCTH MPOIIECcCa OCTHIBAHUS U
HarpeBaHusi MpU M3JIYYECHUU OT I[BETA H3JIydaroue (Morjomiaroiiei)
MOBEPXHOCTH, CKOPOCTh HCIIApEHMs1 BOJABI OT TEMIEPATYPbI HKUIAKOCTU U
WIoM@aAU €€ TOBEPXHOCTH, OJJEKTpU3alMsi Tel U B3aUMOJCHCTBUE
AIIEKTPUYECKUX  3apAI0B, B3aUMOJCHCTBUE IIOCTOSIHHBIX MAarHWUTOB,
BU3yaJIM3allusl MarHUTHBIX TIOJIEM TMOCTOSIHHBIX MAarHuTOB, JEHCTBUSA
MarHMTHOIO TMOJIi Ha NPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,



CBOMCTBa DJJIEKTPOJBHUraTeNlsi MOCTOSIHHOTO TOKa): (opMyimpoBarh
NpOBEpsEMbIe MPETOI0KEHUS, COOMPaTh YCTAHOBKY M3 MPEAJIOKEHHOTO
00OpyI0BaHMs, OMUCHIBATH X0/ OTIBITA U (POPMYJIMPOBATH BHIBOJIBL;
BBITIOJIHATG ~ MPSMBIE  HM3MEPEHHS  TEMIIEpaTypbl, OTHOCHUTEIbHOM
BIQKHOCTH BO3/lyXa, CWIbl TOKa, HANPSKEHUS C HCTOJIb30BaHUEM
AHAJIOTOBBIX TPHOOPOB M JIATYMKOB (DMB3UYECKUX BEIMYWH, CPABHHUBATH
pEe3yJIbTaThl IBMEPEHUH ¢ YIETOM 3aJaHHOM a0COTIOTHOM TIOTPEIIHOCTH;
MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJTHOM (PU3NUECKON BETMUHUHBI OT
OpPYyrol €  HCIMOJIb30BAHUEM  MPSMBIX HM3MEPEHUH  (3aBUCHUMOCTD
COTNPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBL, IUIOMAAU TMOMEPEYHOTO
CEUEHHMSI M YAEILHOTO COMPOTHUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UAYHIET0 4Yepe3 TNPOBOJHUK, OT HANPsDKEHUS Ha  MPOBOIHUKE,
UCCIIE/IOBAHUE TIOCJEIOBATEIbHOIO M MApPAUICTbHOTO  COCIMHEHUN
NPOBOAHUKOB): TUIAHUPOBATh HCCJIEOBAaHNE, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh M3MEPEHUS, CJEAYyd MNPEJIoKEeHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl TOJYYCHHOW 3aBUCUMOCTH B BHUJE TaOMUI] U TpaduKoB,
JIeNaTh BBIBOJIBI TIO pE3yabTaTaM MCCIICIOBAHMS;

NPOBOAUTh KOCBEHHBIE IBMEPEHUS (U3MUECKUX BEIMUMH (yaerabHas
TEIIOEMKOCTh  BEILIECTBA, COMPOTHBJICHHWE TMPOBOJHWKA, paboTa U
MOIIIHOCTh AJIEKTPUYECKOTO TOKA): IJIAHUPOBATh M3MEPEHMs, COOUpaTh
HKCTIEPUMEHTAIIbHYIO YCTAaHOBKY, CIIEAysl TPEIJI0OKEHHOW WHCTPYKIUH, U
BBIYUCIIATh 3HAYCHNUE BEJIMUUHBI;

c00JIr01aTh TpaBHJIa TEXHUKH 0€30IMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyI0BaHHUEM;

XapaKkTepU30BaTh TMPHHIUINGI JACHCTBUS W3YYEHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOPOM Ha MX omnucaHuss (B TOM YHCIE:
cucTeMa OTOIUICHHS JOMOB, THTPOMETIp, MapoBasi TypOWHA, aMIIepMeIp,
BOJIbTMETP, CUETYHMK DJICKTPUUYECKOW SHEPTUH, DIIEKTPOOCBETUTEIIHLHBIC
npuOOpBl, HArpeBaTelbHbIE SIEKTPONPHUOOPHI (PUMEPHI), AIEKTPUIECKUE
NpeIOXPAHUTENH, FIEKTPOMArHUT, 3JEKTPOBUTATENb TOCTOSTHHOTO TOKA),
UCTIOJIb3Ysl 3HAHHSI O CBOMCTBaX (PU3MYECKUX SIBJICHUN U HEOOXOIUMBIE
dbu3nyeckre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUUECKHE YCTPOWCTBA M HW3MEPUTEIbHbIE
npuOOpel MO CXeMaM U CXEMaTHYHbIM pHUCYHKaM (SKUAKOCTHBIH
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETP, ABUrarellb BHYTPEHHETO
CrOpaHus, 3JIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl SJEKTPHUUECKUX
Lernel ¢ MOoCcJIe0BaTEIbHBIM U MapaJUIeIbHBIM COCIMHEHUEM DIIEMEHTOB,
pazymyasi yCIOBHbIE 0003HAYEHUS IIEMEHTOB AIEKTPUUECKUX LIETIEH;



OPUBOJUTH  TpUMEpbl  (HaXOIUTh  WHPOpPMALMIO O  MpUMEpax)
NPaKTUUYECKOTO KCIOJb30BaHUs (MB3MYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HU U1 oOecrieueHus: 0€30MacHOCTH MpU OOpallleHu ¢ pubopamu u
TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHMsI 3/0POBbSI U COOJIOACHMUS
HOPM 3KOJIOTHYECKOTO TOBEJICHHUS B OKP YKaIOILEH cpejie;

OCYIIECTBJIATh TMOWCK uWHGOpMaAIuu (DU3NIECKOTO COJEp)KaHUI B
NuTepHere, Ha OCHOBE HUMEIOUMXCSA 3HAHUM W NYTEM CPABHEHUS
JOTIOJTHUTEIbHBIX ~ MCTOYHUKOB  BBUIEISITH  MHPOPMALIMIO, KOTOpas
SIBJISIETCSI TPOTUBOPEUMBOM WITH MOKET OBITh HEOCTOBEPHOM;
UCII0JIb30BaTh MPHU BHITIOJHEHUN Y4E€OHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
autepatypy  (usmdeckoro cojiepKaHus, CIpPAaBOYHbIE MaTepUabl,
pecypcesl cetu HTEepHET, BiIaaeTh NpuéMaMu KOHCIIEKTHPOBAHMS TEKCTA,
npeodpazoBaHus MH(POpMAIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
cO3/1aBaTh COOCTBEHHbBIE MHUCHMEHHBIE U KPAaTKHE YCTHBIE COOOINEHHUS,
0000mas WHPOPMAIIMIO W3 HECKOJbKHUX MCTOYHHKOB (DU3UIECKOTO
CONIEpX aHMs, B TOM YHUCIE MMyOJUYHO TPEACTABIATh PE3YIbTAThI
MPOEKTHOM WM HCCIIEOBATEILCKOM JESTEILHOCTH, TIPU 3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATUWHBIA ammapar Kypca (H3HKH,
COTPOBOKJATh BHICTYIIJICHUE TTPE3CHTAIINECH;

NPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEMOBAaHUN (HHU3UIECKHUX
MPOIECCOB pacIpenemsiTh O0s3aHHOCTA B TPYNIE B COOTBETCTBUU C
MOCTAaBJICHHBIMU 3aladaMu, CJICAUTH 3a BHITIOJHEHUEM TUIaHa JACUCTBUM U
KOPPEKTHPOBaTh €ro, aiaeKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIAA B
NeSTEIbHOCTh TPYMIIBI, BEICTPAUBAaTh KOMMYHHUKATHBHOE B3aUMO,ICHCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3peniarh KOHMIUKTHIL.

K xoHniry o0yuenus B 9 Kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXaTh C(OOPMUPOBAHHOCTD Y O0YUAIOLIMXCS YM CHHIA:

UCIMOJIb30BaTh TOHATHS: CUCTEMa OTCY€Ta, MaTepualibHasg TOYKa,
TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHUYECKOTO JBWXKCHHS, nedopmarius
(ynpyrasi, miuacTu4eckas), TPEHHE, UEHTPOCTPEMUTEIILHOE YCKOPEHHUE,
HEBECOMOCTb U TEPErpy3Ku, IEHTP TAKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSXKECTH TBEPJIOrO Teja, PaBHOBECHE, MEXaHUUYECKUE KOJCOAHUs U
BOJIHBI, 3BYK, WHQPa3BYK W YIbTPa3BYK, 3JIEKTPOMArHWTHBIC BOJIHBI,
IIKaJIa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaJIbHO30PKOCTH,
CIIEKTPBI UCIYCKAaHUS W TIOTJIONICHUS, anb(a, OeTa- U raMMa-u3aydeHus,
M30TOIIbI, s/IEPHAs YHEPTETUKA,

pa3iuuarh sIBJICHUS (paBHOMEPHOE M HEPABHOMEPHOE NPSMOJIMHEHHOE
JIBDKCHHE, PAaBHOYCKOPEHHOE TMPSMOJIMHEMHOE JBM)XEHHE, CBOOOHOE
najieHue TeJl, PABHOMEPHOE JIBMKEHUE TI0 OKPYKHOCTH, B3aUMOJICUCTBUE



TEJl, PEaKTUBHOE JBIKEHUE, KoJieOaTelnbHOE JBIDKEHUE (3aTyXarolue U
BBIHYKJICHHbIE KOJI€OaHus), pe30HAHC, BOJHOBOE ABUKEHHUE, OTPaKEHUE
3BYKa, MPSAMOJMHENHOE pPaclpOCTPAHEHHUE, OTPAXKEHUE M NPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3JioKeHUe OEIOro CBeTa B
CIIEKTP U CJIO)KEHUE CIEKTPAIBHBIX LIBETOB, JUCIEPCHUS CBETA,
€CTECTBEHHAs PaAUOAKTUBHOCTh, BO3HHMKHOBEHHE JIMHEHYATOTO CIEKTpa
U3JTyYEHUs1) TIO OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIHITOB,
JIEMOHCTPUPYIOLIMX JaHHOE (pU3nUYecKoe SABJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYCHHBIX (PU3UUECKUX SIBJICHUNA B
OKpy>KaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBJICHUS B TMPUPOJIE:
MPUIMBBI U OTJIUBBI, IBMKEHUE IJ1aHeT COJIHEYHOW CUCTEMBI, PEAKTUBHOE
JBIOKECHHE JKUBBIX OpPTaHM3MOB, BOCIPHUSTHE 3BYKOB >KHMBOTHBIMH,
3EMJIETPSICEHUE, CEUCMHYECKHE BOJIHBI, I[yHAMH, 03XO, I[BE€Ta Tedl,
ONTUYECKHUE SIBJICHUS B MpPHUpOJE, OMOJOTMYECKOe NEHCTBUE BHAMMOTO,
yIbTPA(PHOIETOBOITO W PEHITEHOBCKOTO W3JYYEHUH, €CTeCTBEHHBIN
paaroaKTUBHBIA (OH, KOCMUYECKHE Jy4M, PATMOAKTUBHOE H3JIy4YeHUE
IPUPOJHBIX MHUHEPAIOB, JACWCTBHE PAJAHOAKTUBHBIX W3JIy4eHHA Ha
OpraHu3M 4YeJlOBEKa), NPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYIO, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (IMPHU3HAKU) (PU3NUECKUX
SIBJICHUM;

ONKCHIBaTh M3Y4YEHHbIE CBOMCTBA TeN U (PU3UYECKUE SIBICHUS, UCTIONb3YS
¢u3nyeckre BeIMYMHBI (CpEOHSsI M MTHOBEHHas CKOPOCTb Tela MpH
HEPABHOMEPHOM JBIDKEHUM, YCKOPEHHUE, IMEPEMELIEHUE, IyTh, YIJoBas
CKOpOCTb, CWJIAa TPEHHS, CHJIA YIPYTOCTH, CHJIA TAKECTH, YCKOPEHHE
CBOOOJIHOTO TMajieHHus, BEC Tella, HMITYyJIbC Tella, HMITYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, IOTEHIMAbHAs DSHEPIrUs Tena,
HNOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, MMOTEHIMAIbHAS DHEPIUS CIKATOU
NPYXUHBbI, KUHETUYECKAas DSHEPIus, IIOJHAs1 MEXaHW4YECKas DSHEprus,
NEepUOJl ¥ YacToTa KoJieOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIIEHUS CPEABbI), IPU ONKMCAHUU
NPaBWJIBLHO TPAKTOBATh (M3MUYECKUI CMBICT HCMOJb3yEMBIX BEIUYMH,
00O3HaYeHUs] U €IUHUIBI (U3MYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEMUHMHY C IPYTUMU BEJIMYHWHAMH,
CTPOUTH IpaPUKU N3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIMUYNH;
XapakTepu30BaTh CBOICTBAa TeN, (U3MYECKUE SIBJICHUS U IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHUs SHEPIUM, 3aKOH BCEMUPHOTO TATOTEHMS,
IIPUHLHUII CYTNEPNO3ULIMU CWJI, HPUHLOUI OTHOCHUTENbHOCTH | amuiies,
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHMsI UMILYJIbCa, 3aKOHBI OTPAKEHUS U
IIPENOMIICHUS] CBETA, 3aKOHBI COXPAHEHUS 3apsSI0BOTO U MacCOBOTO YHCEI



OpU SAJIEPHBIX PEAKIUAX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa U 3aMKChIBaTh €r0 MaTeMaTuyeCKOE BhIPAKECHUE;

OOBSACHATh (PU3MYECKHE MPOLIECChl U CBOMCTBA Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallMil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISTH
NPUYMHHO-CJIEJCTBEHHbBIE CBS3H, CTPOUTH OOBSCHEHHE U3 2—3 JIOTUUECKUX
[IaroB ¢ ONopoil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SIBJICHUH,
(bu3NUEeCKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemarb pacu€THbe 3aMa4u  (OMHpAroIIMecs Ha cuctemy u3z 2-3
ypaBHEHUH), UCIOJIB3Yys 3aKOHBI 1 (hOPMYJIbI, CBI3bIBAIOININE (PHU3UIECKHE
BEJIMYUHBI: HA OCHOBE aHAIM3a YCJOBHS 3aJadid 3alUChIBaTh KPATKOE
YCJIOBHE, BBISIBJISITh HEAOCTAIONIME WM W30BITOYHBIE TAHHBIE, BHIOMPAThH
3aKOHBI U POPMYJIIbI, HEOOXOAUMBIE JIsI PEIICHUs, MPOBOAUTH PAaCUETHI U
OIICHMBATh PEATMCTUYHOCTh TOJYYEHHOTO 3HAYeHUs (U3MIECKOM
BEJINYUHBL;

pacro3HaBaTth MPOOJEMBI, KOTOPHIE MOKHO PEIIUTh MPU TMOMOIIU
(GU3UYECKHX METOJIOB, HCIOJNIb3ys OIMCAaHUE HCCIICIOBAHUS, BbIIEIAThH
IpoBepsieMOe  TPEIOJI0KEHUE, OICHWBAaTh NPAaBWIBHOCTh HOPSIKa
NPOBEACHUS  WCCIICIOBaHMs, J€NaThb  BBbIBOJABI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUI U OTIBITOB;

OPOBOJIUTh ONBITHl 1O HAOMIOJEHHIO (U3MYECKUX SBJICHUNA WU
(bU3UYeCKUX CBOWCTB Ten (M3ydeHrne BTOpPOro 3akoHa HproTroHa, 3akoHa
COXpaHEHHs HHEPruH, 3aBUCUMOCTb MEpHO/Aa KOJICOAHUH MPYKUHHOIO
MasiTHUKa OT MaccChl Ipy3a U >KECTKOCTHU TMPYKUHBI U HE3aBHCUMOCThH OT
aAMIUIUTY Il MAJIBIX KOJIEOAHUH, MPSIMOJIMHENHOE PaclpOCTpaHEHUE CBETa,
pasyokeHrne 0eIoro CBeTa B CIIEKTp, M3YYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajle U CBOWCTB H300paXKeHUs MpeaMeTa B coOuparomiei
JWH3€, HAOJII0JEeHHE CIUVIOUIHBIX W JIMHEWYaTbIX CIIEKTPOB H3JIy4eHHs):
CaMOCTOATENbHO CcOOMpaTh YCTAaHOBKY U3 M30BITOYHOTO  Habopa
o0OpynoBaHMs, OMNHCHIBATh XOJ  ONbITA M €ro  pe3yibTaThl,
(dbopMynupoBaTh BHIBOJIBI,

NPOBOJIUTH MPU HEOOXOAUMOCTHU CEPUIO MPSAMBIX U3MEPEHUH, OTpeenss
CpeaHee 3HAYEHUE U3MEPSeMOW BeIMYMHBbI ((POKYyCHOE pacCTOsTHUE
coOuparomiell JMH3bI), OOOCHOBBIBATH BBIOOp crmoco0a H3MeEpeHus
(M3MEpUTENBHOTO MPUOOPA);

OPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIMYUH C
UCIIOJIb30BaHUEM MPSIMBIX U3MEPEHHM (3aBUCHUMOCTh IYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JBW)XEHMHU O€3 HayalbHOM CKOPOCTH, MEpUOIa
KOJIe0aHUH MAaTeMaTUYEeCKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaXKE€HUsl CBETa OT yrja MaJeHHs] W yrja NpeloMJIEHUs OT yria



NajieHus): IUIAaHUPOBAaTh UCCJEAOBAHME, CaMOCTOSITEIIbHO COOUpaTh
YCTaHOBKY, (DUKCUpPOBATh PpE3YJIbTaThl IOJYYEHHONW 3aBHCHMOCTH
bu3nueckux BEIMYMH B BHUIE TaOIUI[ U TpaduKoOB, AENaTh BBIBOJBI IO
pe3yJbTaTaM MCCIIeIOBaHMUS;

NPOBOJIUTh KOCBEHHBIC M3MEPEHUs (PU3MUECKUX BEIUYHMH (CpEaHSS
CKOPOCTh M YCKOpEHHE Tella TMPU PABHOYCKOPEHHOM JIBHIKEHUH,
YCKOpEHHE CBOOOJHOrO MajeHusi, KECTKOCTh MNPYXKUHBI, KO3 ULIUEHT
TPEHUSI CKOJIBKCHUS, MEXaHWdeckas padoTa W MOINMHOCTh, YacToTa |
nepuosl KoJeOaHWK MaTreMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTHYECKAs CHJIAa CcOOWparomeil JIMH3bI, PagUOAKTUBHBIA  (OH):
TUIAHUPOBATh U3MEPEHUs, cOOMpaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY H
BBITIOJTHAT U3MEPEHHUS, CICTYS MPEIOKEHHOW MHCTPYKINH, BHIYHCIST
3HAYEHHE BEIMIUHBI U aHAJIM3UPOBATH TIOJYISHHBIC PE3YIbTATHI C YIETOM
3aJJaHHOM MOTPEMIHOCTH H3MEPEHUN;

coOJII01aTh TpaBUJIa TEXHUKH 0€30TIaCHOCTHU MPU paboTe ¢ Jab0paTOPHBIM
000pyI0BaHUEM;

pa3MyaTth OCHOBHBbIE MPU3HAKM W3YYEHHBIX (PU3MYECKUX MOENeH:
MaTepuajbHas TOYKa, a0COJIOTHO TBEPJOE TEIO0, TOUEUHBIH HCTOUHHUK
CBETa, JIyd, TOHKas JIMH3a, IUIAHETapHas MOJEedb aToMa, HYKJIOHHAs
MO/1eJIb aTOMHOTO SIpa;

XapakTepu3OBaTh MPUHLMIIBI JIEHCTBUS M3YYEHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOMCTB € OMOpON Ha HUX OmucaHus (B TOM YMHCIIE:
CIIUIOMETpP, JIaTYMKH TOJIOKEHUS, PacCTOSIHUS W YCKOPEHMS, DPakKera,
9XO0JIOT, OYKH, TIepuckomn, ¢oToamnmnapar, ONTHUYECKHUE CBETOBOJBI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), HUCMOJB3Yys 3HAHHUS O
CBOMCTBax (M3MUECKUX SBICHUA H  HeoOXogumble (U3MUECKHUE
3aKOHOMEPHOCTH;

UCII0JIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKH M3y4€HHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOIIECCOB
OpU pEelIeHUH Y4eOHO-TPAKTUUECKUX 3a/1ad, ONTHYECKUE CXEMbI IS
MOCTPOEHUS M300PaKEHHI B TNIOCKOM 3€pKaJie U COOMPAIOILEH JIMH3E,
OPUBOAUTH  TNpPUMEpPHl  (HAXOAUTh  MHPOPMALMIO O  MPUMEPax)
NPAKTUYECKOTO MHCIOJIL30BaHUA (PH3MYECKUX 3HAHWUN B TMOBCEIHEBHOM
KU3HM U1 o0ecrieueHus: 0€30MacHOCTH MpU OOpallleHnH ¢ mpudopamu U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbS M COOIIOIECHUS
HOPM SKOJIOTHYECKOTO MOBEJICHUS B OKPYXKAIOLIEH Cpee;

OCYIIECTBIISITh TOWCK HWHpOpMAMKU  (U3MUIECKOTO COJEPKAHUSA B
HutepHere, caMOCTOSATENILHO (POPMYIUPYs MOUCKOBBIN 3aMpoc, HAXOAUTh



MYTH OTPEENIECHUS] JOCTOBEPHOCTH MOJYYEHHON MH(OpMAaLUd Ha OCHOBE
VMMEIOIIMXCS 3HAHUW U JIOTIOJIHUTENbHBIX HUCTOYHUKOB;

UCIIOJIb30BaTh MNP BHITIOJHEHUH YUEOHBIX 3alaHUN HAay4dHO -TIOMYJISIPHYIO
autepatypy  (puU3MUeckoro cojiep)KaHus, CIpPAaBOYHbIE MaTepuasbl,
pecypebl cetn MHTEpHET, BiaajeTb NpUEMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHus MHGOPMAITUU W3 OTHOM 3HAKOBOM CHCTEMBI B JIPYTYIO;
C03/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOPMAIIMM M3 HECKOJIbKUX HCTOYHHKOB (U3MUECKOTO COAEpKaHUs,
nyOJMYHO MPEICTABIATh PE3YJIbTAThl MPOESKTHON MU UCCIIEA0BATENbCKOM
NEATEIbHOCTH, TIPU 3TOM TIPaMOTHO  HCIOJIb30BaTh  W3Y4YECHHBIN
NOHSATUIHBIM amnmapar u3ydaeMoro pasiena (PU3MKU W COTPOBOXKAAThH
BBICTYIUICHHE TMpE3eHTalell ¢ Y4€ToM OCOOCHHOCTEH ayJauTOpuu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KJIACC
KoinyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3ieJioB U TeM (uud poBbie)
Konrtpoabubie | IlpakTudeckue
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padoThI padoThI
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Paznen 1. ®u3nka u eé posib B NO3HAHUM OKPY:KAI0IIET0 MHpa
Bu6nunoreka [JOK
= usitka - Hayka o Mppoze 2 https //m.edsoo.ru/7f416194
bu6nunoreka [JOK
1.2 DH3HICCKHE BETHHHbI 2 ! https 7/m.edsoo.ru/7f416 194
. bu6nmmoreka [IOK
1.3 EcrecTBeHHOHAY4HBIN METOJ IIO3HAHUSA 2 1 1 https //m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznean 2. [lepBoHauyajibHbIE CBe/ICHHUS O CTPOCHHUM BelleCTBA
bubmunoreka [IOK
2.1 1
CTpoeiiiie BelliecTsa https //m.edsoo.ru/7f416194
29 JIBU>KEeHHE U B3aUMO/JICHCTBUE YACTHI] ) 1 bubmuoreka IIOK
' BEILECTBA https //m.edsoo.ru/7f416 194
bu6nmoreka [IOK
2.3 ArperaTHbl€ COCTOSIHUSI BEILIECTBA 2 https /m.edsoo.rw/ 76416194
Hroro mo pazneny 5
Pa3nea 3. /IBukeHUe U B3auMo/ielicTBHE TeJl
bubmnoreka [IOK
31 Mexarmieckoe ABHOKEHHE 3 https //m.edsoo.ru/7f416194
32 Nuepuus, macca, IIIOTHOCTh 4 1 Bu6nunoreka [JOK




https //m.edsoo.ru/7f416 194

bu6nunoreka [JOK

3.3 Cunna. Buast cun 14 2 https ://m.edsoo.ru/7f416 194
Hroro no pazgeny 21
Paznen 4. laBjieHne TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBneHus TBEPABIMU 3 bubnuoreka [IOK
' TEIaMH, JKUJIKOCTSIMH U ra3aMu https ://m.edsoo.ru/7f416194
Bu6nunoreka [JOK
4.2 Jlasnenne xuaKocTn > https //m.eds0o.ru/7£416 194
bu6nunoreka [JOK
4.3 ArmocepHoe JaBiieHne 6 https //m.edsoo.ru/7f416 194
44 JleficTBUE KUIKOCTH U Ta3a Ha MOTPyKEHHOE 7 3 bubmuoreka [IOK
’ B HUX T€JIO https ://m.edsoo.ru/7f416194
Hroro no pazneny 21
Paznea 5. Pa6ora u MOIIHOCTB. JHeprus
bubmnoreka [IOK
> Pabora 1 MOIIHOCTE 3 ! https #/m.edsoo.ru/7f416 194
Bbu6nunoreka [JOK
>:2 Hpocteie Mexannsmb! > ! https //m.edsoo.ru/7f416 194
bu6nmoreka [IOK
5.3 Mexanmeckast SHEPIHA 4 1 https ://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 68 12




8 KUIACC

KoumuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TeM uudg poBbie
Ne i/ P Konrposbubie | Ilpakruueckue (mupp )
MPOr PAMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
Paznean 1. TerioBble siBJIe HUSI
1.1 CtpoeHue 1 CBOWCTBA BEIIECTBA 7 bubmoreia [OK
https ///m.edsoo.ru/7f418 1ce
bub6moreka [IOK
1.2 T 21 1
CLUIOBBIC HpOTecel > https //m.edsoo.ru/7f418 1ce
Hroro mo pazgeny 28
Paznen 2. djexkTpuyeckne U MATHUTHBIE SIBJIE HUSI
DJIEKTpUYECKUE 3apsiibl. 3apsHKeHHBIE Tena bubnuoreka [IOK
2.1 . 7 1
M UX B3aMMOJICHCTBHE https //m.edsoo.ru/7f418 1ce
. . bubnuoreka [IOK
2.2 [ToCTOSTHHBIN AIEKTPUUYECKUN TOK 20 1 7 https //m.edsoo.ru/7f418 1ce
bub6auoreka [IOK
2. M 1 1.
3 ATHUTHBIC ABJICHHIA 6 > https //m.edsoo.ru/7f418 1ce
bu6mmoreka [IOK
2.4 DNCKTPOMATHUTHAs HH YKL 4 https //m.edsoo.ru/7f418 1ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1IO ITPO'PAMME 68 3 14.5




9 KUIACC

KoumuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/ieJioB U TeM uudg poBbie
Ne i/ P Konrposbubie | Ilpakruueckue (mupp )
MPOr PAMMbI Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexanuueckue siBjie HUs
11 Mexannueckoe IBUKEHHE B CITOCOOBI €T0 10 1 bu6moreka [IOK
' O CaHUs https //m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumozelicreue Ten 20 1 3 https ///m.edsoo.ru/7f41a4a6
bu6morexa [IOK
1.3 3aKOHEL COXDAHCHH: 10 3 https //m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Paznen 2. Mexanu4yeckue Koje0aHusi M BOJTHBI
bu6moreka [IOK
21 Mexanuseciue konebanms 7 3 https //m.edsoo.ru/7f41a4a6
bub6auoreka [IOK
2.2 M .3 8 1 3
CXAHUHCCKHC BOIIHBL. IBYK https //m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3zneq 3. DieKTpoMarHuTHoe 1moJie U 3J1eKTPOMATHUTHBIE BOJIHbI
DJEKTPOMarHuTHOE TOJIE U bubmuoreka [IOK
3.1 6 2
DJIEKTPOMArHUTHBIE BOJHBI https //m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Paznen 4. CBeTOBBIE IBJIeHUSA
4.1 3aKoHBI paCIPOCTPAHEHHUS CBETA 6 2 bubnuoreka [IOK




https //m.edsoo.ru/7f41a4a6

bu6morexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https 7/m.edsoo.ru/7f41a4a6
bu6motexka [IOK
43 Paznoxenue 6enoro cBera B CIEKTP 3 2 https 7/m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen S. KBanToBbIe siBJIe HUSI
51 ot 4 ] bubnmnorexa [IOK
. CIyCKaHUE U TOTJIONMICHUE CBETa aTOMOM hitps //m.edsoo.rw/7f41ada6
bu6morexa [IOK
32 CTpoerie aToMHoro spa 6 I https //m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
>3 FLnepHbIC peakiH 7 I https //m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Paznean 6. [loBTopuTE /ILHO-0000 IIAKO LI MOAYJIb
6.1 [ToBTOpeHue u 06001IeHIE COIEPHKAHUS 9 ) bubnuotexa LIOK
' Kypca ¢pu3uku 3a 7-9 xiacc https ///m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27







IHHOYPOYHOE INTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

KoauyecTBo yacoB

KonTpoJsbHbI€e

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
u3yqeHUst

DJIeKTPOHHBbIE
g posbie
oOpa3zoBareJibHbIE

pecypchl

dusrka — HayKa O MPUPO/IE.
SBnenus npuponsl. Puznueckue
SBJICHUS

MCX&HI/I‘IGCKI/IG, TCIIJIOBBIC,
OJICKTPUYCCKHUEC, MATHUTHBIC,
CBCTOBBIC, 3BYKOBBIC SIBJICHU A

dusnyeckre BEIIMUNHBI U UX

u3MepeHue

VYpoxk-uccnenosanue "M3mepenune
TeMIIepaTyphbl IIPU OMOIH
MJIKOCTHOTO TEPMOMETpA U JaTyM Ka
TemnepaTryps "

Kak ¢usuka u 1pyrue ecTeCTBEHHbBIC
HAYKU W3Y4arOT IPUPOTY.
EcrecTBeHHOHAYYHBIN METO/
no3HaHus. Onucanue QU3NYECKH X
SIBJICHUH C IIOMOIILIO MOAEIIeN

bu6nmoreka [IOK
https //m.edsoo.ru/ff09f72a

VYpoxk-uccinenosanue "TIpoepka
TUIOTE3bI: JAIBHOCTH MOJIETA IApUKA,
MYIIEHHOTO TOPU30HTAIbHO, TEM
Ooub1le, yeM 0OJbINe BbICOTA IycKa"




Ctpoenue BenecTBa. ONBITHI,

bubmuoreka IIOK

7 OKa3bIBAIO e IUCKPETHOE CTPOCHHE
8 He JIUCKp p https //m.edsoo.ru/ff09fe0a
BEIICCTBA
8 JIBM>KeHHE 9acTHUI] BEIleCTBa Bubmrorexa OK
https ://m.edsoo.ru/ff0a01 3e
VYpok-uccrnenoBanue «OMnbITH 1O
9 HaOJII0ICHUIO TETIJIOBOTO PACIIMPEHUS
Ta3oB»
10 ArperaTHbI€ COCTOSIHUSI BEIIECTBA
B3anmocBs3p Mexny cBOMCTBaMuU
BEIIECTB B Pa3HbIX arperaTHbIX
1 COCTOSIHUSIX I UX bubmuorexa [IOK
aTOMHOMOJIEKYIIIPHBIM CTPOECHUEM. https //m.edsoo.ru/ff0a0378
OCcoOeHHOCTH arperaTHBIX COCTOSTHHUI
BOJIBI
Mexannueckoe IBUKEHHUE.
12 PaBHomepHOEe 1 HepaBHOMEPHOE BEubmorexa HOK
P p P https //m.edsoo.ru/ff0a05c6
IBUKEHUE
13 CxopocTb. EXMHUIIEI CKOPOCTH bubmorexa [IOK
p ghaa = P https //m.edsoo.ru/ff0a079c¢
14 Pacuer myru 1 BpeMeHHU JIBUKEHUSI brbmiorexa IOK
yr p a https //m.edsoo.ru/ff0a0ae4
Nueprus. 3axkoH MHEPINN.
15 B3alfM0 elicTBre TenpKaK IpUYrHA bromorexa IOK
a p https //m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTHU JIBUKECHHUS TEII
IInotHOCTE BemecTBa. PacueT Macchl U bu6mmoreka [IOK
16
o0BbeMa Tella 10 €ro MIOTHOCTH https ://m.edsoo.ru/ff0a0fee
17 JlaGoparopHas pabota «OnpeneneHue




IIJIOTHOCTHU TBépI[Ol"O TCIa»

Pemenune 3agau mo reme "[InoTHOCTE

bu6nuoreka [JOK

18 BelecTBa" https //m.edsoo.ru/ff0a123c
Cuna Kak xapaKrepucTuka
19 B3auMojieiictBus ten. Cuna
ynpyroctH. 3akoH I'yka
JlabopatopHas pabota «3ydeHue
3aBUCUMOCTHU PACTSHKEHUS
20
(e gopmarum) Ipy>KUHBI OT
MPUIIOKEHHON CHUJITBD)
21 SABnenue taroreHus. Cuia TSHKECTH
CBsI3b MEXKIY CUJION TSKECTH U
2 . B p bu6mmoreka [IOK
Maceon Tera. bee Tefa. Tetlenie https //m.edsoo.ru/ff0a1778
3amay 1o teme "Cuia Tspxkect”
3 Cuna TsHKeCcTH Ha JPYTruX IUIaHeTax. bubnnorexa [IOK
PusnyecKre XapaKrepUCTUKU ILIAHET https ///m.edsoo.ru/ff0a1502
bu6mmorexka [IOK
24 n .
3MepenHe Ci. JlnHaMomeTp https ///m.edsoo.ru/ff0al8cc
bubmuoreka IIOK
25 B . H
ce Tera. HIepecoMocth https ///m.edsoo.ru/ff0al1778
CroxeHue IByX CUJI, HalPaBJIEHHBIX
26 10 OJTHOM nﬂﬂfﬁ)ﬁ ’ bubmorera [JOK
g N p ' https //m.edsoo.ru/ff0ala70
PaBHoOAecTBYIOIIAS CHIT
7 Pemmenue 3ana4d mo teme
"PaBHopeiicTByromIas cun"
)8 TpeHune CKOIbKEHUS U TPEHUE MTOKOSI. bubnuoreka LIOK
Tpenue B npupoze U TEXHUKE https //m.edsoo.ru/ff0a1b9c
29 JlabopatopHas pabota «3ydenue bubnmoreka [IOK




3aBUCHUMOCTHU CHJIbI TPEHUS
CKOJIBXKEHHSI OT CHJIBI TABJICHUS U
XapaKrepa COIPUKAC A0 IUMXCS
IIOBEPXHOCTEN»

https //m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeesieHue

30
PaBHOJECHCTBYIOLIEH CUJIBI
Pemenne 3amad mo Temam: «Bec
31 Tenay, «['paduyeckoe n300pakeHne bubnuoreka [IOK
cuny, «Cunely, «PaBHOEHCTBYIOITIAS https ///m.edsoo.ru/ff0alde0
CHLII»
KontponbHas pabora o remam:
«MexaHnndeckoe IBMKeHUEe», «Macca,
32 IIOTHOCTBY, «Bec Tenay,
«"paduueckoe n300paKEeHNUE CUI»,
«CHib
Jasnenne. CiocoObl yMEHBIIICHHS 1 bubnuoreka LIOK
33
YBEJIMUECHUS TABIICHUS https //m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTh
34 aBJIEHU ra3a oT 00béMa bubmuorexa LIOK
’ https //m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
[Iepenaua naBneHus TBEPABIMU
35 TEJIaMU, )KUIKOCTSIMU U ra3aMy. 3aKOH bubmmorexa HOK
’ ' https ://m.edsoo.ru/ff0a25b0
Ilackams
JlaBieHue B )KHJIKOCTH U Tase, bubmoreka [IOK
36 .
BBI3BAHHOC JCMCTBUEM CUJIbI TSHKECTHU https ///m.edsoo.ru/ff0a2718
Pemenue 3amau mmo teme «/laBienue B bu6mmorexa [IOK
37
JKMJIKOCTH M rase. 3akoH Ilackamnsa» https ///m.edsoo.ru/ff0a2826
38 CooOmmarommecs coCy bl bubnmoreka [IOK




https //m.edsoo.ru/ff0a2970

bubnmmorexka [JOK

39 r i
HApAaBINTHCCIM Hpece hitps #/m.edsoo.rw/ff0a3136
40 Manowmertpsl. [lopumeBoin
KU JIKOCTHBIN HACOC
Atmocdepa 3emin. [Ipuannb
CYIIIECTBOBAHU S BO3AYIIHON 000I0UKI
A1 3 3 e bu6mmoreka [IOK
CMJIH. 3aBHCUMOCTE dTMOCEPHOTO https //m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl ypPOBHEM
MOpst
bu6mmoreka [IOK
42 Bec Bo3nyxa. AtmocdepHoe naBiaeHUE hittps /m.edsoo.ru/ff0a2bSa
43 W3mepenne aTMoC pepHOTO JaBJICHUSL. bu6mumotexa LIOK
OneiT Toppuuemmn https //m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(HEPHOTO
44 Gep bu6mmoreka [IOK
ABJICHIA OT BRICOTBI Ha/l ypOBHEM https ://m.edsoo.ru/ff0a2fc4
MOpst
bapometp-anepona. AtmocdepHoe bubnuoreka LIOK
45
JTABJICHUE HA PA3IMYHBIX BBICOTAX https //m.edsoo.ru/ff0a2fc4
Pemenune 3amay mo reme "
46 "
ATMocdepHOe 1aBlieHue
eMCTBHE KUJIKOCTH U Ta3a Ha
47 fo eHHOGIILB HHX TEJIO Bubmmorera LIOK
TPyx ) https //m.edsoo.ru/ff0a3276
ApxumMmenoBa cuia
JlaGopaTopHas paborta «OnpeneneHue
43 patop pu . P a i bu6mmoreka [IOK
BHITATTKUBAIOMICH CHITBL, ACHCTBYIOTICH https ://m.edsoo.ru/ff0a33fc
Ha TeJI0, MOTPYKEHHOE B JKUJIKOCTH)
49 JlabGopaTopHas paboTa 1o Teme bubmuorexa [IOK




«HccnenoBanue 3aBUCMMOCTH Beca
Tena B Boje OT 00bEMa MOrpyKEeHHOM
B XXUAKOCTBb 4aCTH TCJ1a»

https //m.edsoo.ru/ff0a3514

50

IlmaBanue Texn

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0a3a96

51

JlabopartopHas pabora
"KoHnctpynpoBanue apeomeTpa uiu
KOHCTPYUPOBaHUE JIOAKU U
omnpenenaeHue e€ rpy30noabEMHOCTH"

52

Pemenue 3agay no remam: «IlnaBanue
cynoB. Bo3znyxoriaBanuey,
«JlaBneHue TBEPAbIX TeJl, KUIKOCTEN
U Ta30B»

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0a3654

53

KonTtposbHas paboTa mmo teme
«JlaByieHUE TBEPIBIX TEIN, JKUAKOCTEH
1 ra3oB»/Bcepoccuiickas
poBepoYHas padoTa MpH MPOBEICHUU
C UCIOJIb30BAaHUEM KOMIThIOTEPA

54

Mexanndeckas pabota

bu6nmuoreka [JOK
https //m.edsoo.ru/ff0a3f82

55

Moumocts. ETMHUIBI MOIIIHOCTH

bu6mmorexa [IOK
https //m.edsoo.ru/ff0a3f82

56

VYpok-uccinenoBanue "Pacuér
MOIIHOCTH, pa3BHUBAEMOM MpH
noanéMe 1o jectHure"

57

[IpocThie MexaHU3MBbI. Pbryar.
PaBHOBecue cui Ha pbIyare

58

Pbruaru B TexHHKe, OBITY M IIPUPOJIC.
JlabopaTtopHast paboTa

0.5

bubmuoreka [IOK
https ://m.edsoo.ru/ff0ad78e




«HMccnenoBanue yclioBUi paBHOBECUS
phIuara

59

Pemmenue 3agaud mo reme «YCIOBUS
paBHOBECHUS pbIYyaray

bu6nmmoreka [JOK
https ://m.edsoo.ru/ff0a48a6

60

KoaddunmenT monaeznoro aeicTBus
Mexanu3ma. Jlabopatopnas pabota
«M3mepenne KIIJI HaknoHHOM
TIJIOCKOCTH

0.5

61

Pemenune 3agau mo reme "Paborta,
mommHocTh, KITI"

bu6nmuoreka [JOK
https //m.edsoo.ru/ff0a4c48

62

MexaHuyeckas SHEprusl.
Kunetnueckas 1 moreHIuanbHas
SHEprus

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUSI MEXaHHUYECKON
SHEPTUU

bu6mmorexa [JOK
https ://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT MO TEME

"D KCIIEpUMEHTANIBHOE OIIPECIEHUE
M3MEHEHHS] KHHETHYECKON U
MOTEHIMAJIBHOU SHEPTUHU MPU
CKaTbIBaHWUU TEJIa 110 HAKIIOHHOM
I0cKocTh "

65

KonTponbHas paboTa o teme
«PaboTa 1 MOIHOCTb.
Dueprus»/Bcepoccuiickas
poBepoYHas paboTa MpH MPOBEICHUN
Ha OyMa)xHOM HOCHTEIe

66

PesepBHblii ypok. PaboTa ¢ TekcTamu
no tTeMe "MexaHnueckoe ABHKeHue"

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0adee6




PesepBHblii ypok. PaboTa ¢ TekcTamu
67 o Teme "/laByiienne TBEPABIX TE,
KUJIKOCTEH U Ta30B"

bubmuoreka IIOK
https ://m.edsoo.ru/ffOa4ffe

PesepBnriit ypok. PaboTa ¢ TekcTamu

68 1o teme "Pa6ora. MOIIHOCTE. 1
Oneprus”
OBHIEE KOJIMYECTBO HACOB IIO 63 12

[TPOTPAMME




8 KUIACC

KosmmuecTBO 4acos DJIeKTPOHHBIE
Ne Hara g poBbie
Tema ypoka Konrpoabnbie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
OCHOBHBIE MOJI0KEHUSI MOJIEKYJISIPHO-
1 KAHETUYECKOW TEOPUU U UX OIIBITHBIE 1 bubmorera [IOK
p https //m.edsoo.ru/ff0a5256
TTOJTBEPKIACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, KUJKOTO U | bubnuoreka [IOK
ra3000pa3HOT0 COCTOSIHUI BEIeCTBa https //m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO B Ta3000pa3HOTO COCTOSTHUM 1
BEIIIECTBA HA OCHOBE IMOJIO0KEHHN
MOJIEKYISIPHO-KUHETUYECKON TEOpPUH
5 Kpucrammueckue u amop@HbIe Tena 1 bubmmorera LIOK
MCTAJUTMYECKUE U aMOp(HBIC TEI
P p https ://m.edsoo.ru/ff0a5800
6 CMauyuBaHue U KallUJUISIPHOCTD. | bubnuoreka [IOK
[ToBepXxHOCTHOE HATSHKEHHE https ///m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpPEHUE U CKATHUE 1 bubmiorexa [IOK
p p https ://m.edsoo.ru/ff0a5a26
Temmneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEMJIOBOTO JABUKEHUS 1
4acTulIl
Buyrpennsis sneprus. CnocoOsbl bubnuotexa LIOK
9 . 1
W3MEHEHUS BHYTPEHHENU SHEPTUU https //m.edsoo.ru/ff0a5c60
10 Buapl Tennonepenaun 1 bu6mmorexa [IOK




https //m.edsoo.ru/ff0a6412

VYpok-koH pepennus "[Ipakrudeckoe
HCIOJIb30BaHUE TEIJIOBBIX CBOMCTB

bu6mmorexa [IOK

1 BEILECCTB U MAaTEPUAIIOB B LEJIAX https //m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KonmuectBo Teninotel. Y nenbHas bubmuoreka IIOK
TEIUIOEMKOCTD https ///m.edsoo.ru/ff0a6976
13 YpaBHEHUE TEMIOBOTO OanaHca. bubnmoreka [IOK
TennooOMeH U TenIoBOE paBHOBECHE https ///m.edsoo.ru/ff0a7088
JlaboparopHas padorta "HccnenoBanue
14 SIBJICHUS TEMJI000MEHA TTPU bubmuoreka [IOK
CMEIIMBAHUU XOJIOJHOM U ropsyein https ///m.edsoo.ru/ff0a6a98
BOJIbI"
Pacuer konmyecTBa TEIJIOTHI,
15 HEOOXOAMMOTO /IS HarpeBaHusl Tea u
BBIJICJIIEMOTO UM TP OXJIAKICHUU
16 JlaGoparopHas pabota "Onpenenenue bubnuotexa LIOK
YT bHON TEMJI0EMKOCTH BelecTBa" https ///m.edsoo.ru/ff0a6bb0
17 DHeprus TONauBa. Y enbHas TerioTa bubnuoreka [IOK
CropaHus https ///m.edsoo.ru/ff0a7bSa
[InaByieHue u oTBEpEBaHNE
18 KPUCTALTAYECKU X TEN. Y IeTbHas bubmorera [OK
https ///m.edsoo.ru/ff0a71d2
TEIJIOTA TJIABJICHUS
19 JlaboparopHas padora "Omnpenenenue bubnmoreka [IOK
YA bHON TEIIOTHI IIABJICHUS Jibaa" https ://m.edsoo.ru/ffO0a72fe
20 [Tapoobpa3oBanue U KOHJCHCALUSL. bu6mmotexa LIOK
Hcnapenue https ///m.edsoo.ru/ff0a740c
21 Kunenue. Yaenpnas TeniaoTa bubauoreka [IOK




napooOpa3oBaHMs U KOHICHCAILIHH.
3aBUCHMOCTh TEMIIEPATyphl KUTIEHUS
0T aTMOC (DepHOTO JTaBJICHHUS

https //m.edsoo.ru/ff0a786¢

22

Brnaxuocts Bo3nyxa. JlaboparopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BIQXKHOCTH BO3yxa"

bubmuoreka [IOK
https //m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeesieHue
BJIAKHOCTHU BO3/yXa

24

[TpuHIUIIBI PaOOTHI TETLIOBBIX
neurateneit. [laposas TypOuna.
JIBurarens BHYTPEHHETO CTOPaHUs

25

KIIJI renmoBoro asurarens. TerioBbie
JIBUTATENIH U 3aIIMTa OKPYKAKOIIEH
cpenbl

bu6nmuoreka [IOK
https //m.edsoo.ru/ff0a7c7c

26

3aKOH COXpPAaHEHMS U NMPEBPaLCHUS
SHEPIUHU B TEIJIOBBIX MpoIleccax

27

[loaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TerIoBbIC ABJICHUA.
M3menenune arperaTHbIX COCTOSTHUAM
BemecTna"

bu6nmuoreka [JOK
https //m.edsoo.ru/ff0a83f2

28

KoHntponbHas padora o reme
"TersioBele ABICHUS. VI3MeHeHnE
arperaTHbIX COCTOSIHUI BelecTBa"

bu6nmoreka [IOK
https //m.edsoo.ru/ff0a86ae

29

3HCKTpH3aI_[I/I$I TCII. I[Ba poaa
OJICKTPUYECCKU X 3apsA10B

30

VYpoxk-uccnenoBanue "DIeKTpu3aLus
TeN UHAYKIUEH U TPU
COMPUKOCHOBEHUN"




BSaHMOHeﬁCTBHe 3aPSKCHHBIX TCIL.

bubnuoreka [JOK

31 3akon Kynona https //m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TTOJIE.
0 HanpspkeHHOCTB 3JIEKTpUYECKOTro bubnumotexa LIOK
noss. [IpuHnun cynepnosunuu https ///m.edsoo.ru/ff0a8a0a
AIEKTPUYECKU X T1OJIEHN
Hocurenu anexrpruyecku X 3apsiioB.
33 DneMmeHTapHbIi 3apsaa. CTpoeHune
aToma
34 [TpoBOIHHMKN U AUAIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHMUs IIEKTPUUECKOTO 3apsiia https ///m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IpUMEHEHUE bubnuoreka LIOK
CBOMCTB JIEKTPUUYECKUX 3aps110B https //m.edsoo.ru/ff0a90cc
DNIEeKTpUUYECKU I TOK, YCIOBHS €T0
36 cyuiectBoBaHus. cTounnku bromiorexa [IOK
https //m.edsoo.ru/ff0a95a4
AJIEKTPUYECKOTO TOKA
37 JIeliCTBHS DIEKTPUYECKOTO TOKA bubmmorera LIOK
https //m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "/lelictBue
38 3JIEKTPUUYECKOTO MOl HAa MPOBOJAHUKHI 1
U TUAIEKTpUKA"
39 DJIEKTPUYECKUN TOK B METAJLIAX, bubnuorexa [IOK
JKUIKOCTSIX M ra3ax https ://m.edsoo.ru/ff0a98 38
40 DnekTpryecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JJaboparopHas padora
" bubnuoreka LIOK
41 N3mepenue u peryampoBaHue CUIIbI 0.5

TOKA"

https //m.edsoo.ru/ff0a8bd6




DneKkTpruyYecKoe HampsbKeHUe.
Bonsrmerp. JIaboparopHas pabora

bu6mmorexa [JOK

42 "N3mepenne u peryinupoBaHue 0.5 https //m.edsoo.ru/ff0a9%e 14
HanpspkeHus"

43 ComnpoTuBieHUEe TPOBOJIHUKA. bubnmoreka [IOK
VY aenpHoe CONPOTUBIIEHUE BELIECTBA https //m.edsoo.ru/ff0aa738
JlaboparopHas padota "3aBUCHUMOCTh

44 AJICKTPUYECKOTO COPOTHBIICHUS | bubnuoreka [IOK
ITPOBOJIHUAKA OT €T0 JUTWHBI, TIOWAAN https ///m.edsoo.ru/ff0aa738
MOIEePEYHOTo CeUeHUs U MaTepuaa”
3aBUCUMOCTH CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma Juid ydacTka brbmoreia LOK

https //m.edsoo.ru/ff0aad4a

Lenu
JlaboparopHas padorta "MccnenoBanue
3aBUCUMOCTHU CHUJIbI TOKA, UIYILETO

46 4yepe3 pe3ucTop, OT COMPOTUBIICHUS 1 bubmmorexa [IOK

https ://m.edsoo.ru/ff0aa04e

pe3ucTopa 1 HalpsHKEHUS Ha
pesucrope”

47 [locnenoBarenbHOE U ApAILIEIBHOE
COEIMHEHUsI IPOBOAHUKOB
JlaGoparophas pabota "IIpoBepka

43 MpaBUJIA CIIOKEHUS HAPSOHKEHUNA TTPU | bubnnorexa [IOK
IMOCHENOBATEIBHOM COEIMHEHA U JIBYX https //m.edsoo.ru/ff0aaasS8
pe3uctopos"
Jlabopatopnast pabota "IIpoBepka

49 IpaBUJIa JJIsl CUJIBI TOKA IIPU 1 bu6mmotexa LIOK

MapajijieIbHOM COeAMHEHUH
pe3uctopon"

https //m.edsoo.ru/ff0aadle




Pemenue 3amaq Ha MNPpUMCHCHUC

bubmuoreka IIOK

50 3akoHa OMa 71 pa3IuIHOoro
AP https ://m.edsoo.ru/ff0aaf8a
COCIMHEHUSI TPOBOJHUKOB
51 PaboTa 1 MOIIIHOCTB AIEKTPUUECKOTO bubnuoreka LIOK
Toka. 3akoH Jxoyinsi-Jlenna https //m.edsoo.ru/ff0abl24
JlabopatopHas pabota "OnpeneneHue
52 abo OITHOCTH DJICKTPHUUECKOIO bubmorera [JOK
TBL U M TH DI it T
p T p https //m.edsoo.ru/ff0ab3e0
TOKa"
DNeKTpUYECcKHe eNu U MOTpeOuTeNnu
53 DJIEKTPUYECKOM DHEPIUH B OBIT bubnmorexa LIOK
P P Y- https /m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroToBKa K KOHTPOJIBHOM paboTe
110 TeMe "DJIEKTPUUECKUE 3apsbl.
54 3apspKeHHBIE TeJla U UX Eubmorexa IOK
P . . https ///m.edsoo.ru/ff0abd2c
B3auMoaercTBH. ITocTOSHHBIN
AJIEKTPUYECKUAMN TOK"
KonTponwsHas paboTa o teme
"I NEeKTpUUYECKUE 3apsiJIbI.
3apspKeHHBIE Tella U UX
55 B3auMoiercTBUS. IlocTOSHHBIN bubmmorera [IOK
a L . https ///m.edsoo.ru/ff0abeal
aJeKTpudeckuit Tok"/Bcepoccuiickas
poBepovHas paboTa Mpu MPOBEICHUH
C HCTIOJIL30BaHUEM KOMIThIOTEpA
56 ITocToSIHHBIE MATHUTEL, UX
B3aHMOJIEHCTBHE
57 VYpok-uccnenoBanue "M3ydenue bubnmoreka [IOK
MOJIeH IMMOCTOSHHBIX MATHUTOB" https ///m.edsoo.ru/ff0ac3d0
bubaunotexa [IOK
58 MaruuTtHoe nojie. MarauuTHoOeE 1oJjie 1

https //m.edsoo.ru/ff0acOba




3eMJIM U €ro 3HadYeHue I KU3HU Ha
3emiie

59

OneIiT Opcrena. MarauTHoE 1moJie
AJIEKTPUUYECKOTO TOKa MarautHoe
TMOJI€ KaTYIIKA C TOKOM

bubmuoreka IIOK
https //m.edsoo.ru/ff0ac1d2

60

[IpuMeHeHue 3JIeKTPOMarHuToB B
TexHuke. Jlaboparopras pabora
"N3ydeHue e cTBUS MarHUTHOTO
TOJIs1 HA TPOBOIHUK C TOKOM "

0.5

bubmuoreka IIOK
https ://m.edsoo.ru/ff0ac74a

61

DneKTpoABUIaTellb IOCTOSHHOIO TOKA.
Hcnonp30Banue 2IIEKTpOIBUTATENICH B
TEXHUYECKU X YCTPOMCTBAX U Ha
TpaHncnopte. JlaboparopHas pabota
"KoHcTpynpoBaHue U U3ydeHHE
paboTHI eKTpoaBUTaTENS "

bu6mmoreka [IOK
https ://m.edsoo.ru/ff0ac86¢

62

Omsitel dapanes. 3akoH
3JIEKTPOMArHUTHOW MHAYKIHAH.
[IpaBuno Jlenua

63

DnekrporeHeparop. CrocoObt
MOJIYYCHHUSI AJICKTPUUYECKON IHEPTHUH.
DJIEKTPOCTAHITUH Ha BO30OHOBIISIEMBIX
HCTOYHHKaAX SHCPIruun

64

[TonroroBKa K KOHTPOJILHOM paboTe
1o TeMe "DIEKTpUIECKUue 1
MarHuTHbIC SBJICHUS"

65

KonTponbHas pabota o teme
"DneKTpuYeCcKue U MarHUTHbIE
sBiieHus'/ Beepoccuiickas
poBepoYHas paboTa Mpu MPOBEICHUN

bubmuoreka [IOK
https ://m.edsoo.ru/ff0acbl14




Ha 6YM8.)KHOM HOCHUTCIIC

66 PezepBHblii ypok. PaboTa ¢ TekcTamu ! bubnuotexa LIOK
o teme "TemioBsie sBieHUA" https //m.edsoo.ru/ffO0accSe
PesepBHblii ypok. PaboTa ¢ Tekctamu

67 1o Teme "[locTosiHHBIN 1 bubmnorexa [OK

. " https ///m.edsoo.ru/ff0acdc6

ANEKTPUYECKUN TOK

63 PesepBuriit ypok. PaboTa ¢ TekcTamu |
1o Teme "MarHuTHbIe siBJIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 63 145

[NPOTPAMME




9 KUIACC

KoumuecTBOo 4acos DJIeKTPOHHBbIE
Ne Hdara und poBbie
Tema ypoka Konrpoasusie | IIpakrunuyeckue
n/m Bceero u3yueHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl

1 Mexanuueckoe IBUKEHUE. |
MarepuaiibHasi TOUYKa

) Cucrema otrcuetra. OTHOCUTEIBHOCTD | bu6mmoreka [IOK
MEXaHNYECKOTO JABMKCHUS https //m.edsoo.ru/ff0ad4 74

3 PaBHOMEpHOE TTpAMOTMHENHOE | bubnmnorexa [IOK
JBHKCHUE https //m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsiMOJIMHEHOE

4 nerkeHue. CpenHsisi U MTHOBEHHas 1
CKOpPOCTh

5 [IpsiMonMHENHOE paBHOYCKOPEHHOE | bubnuoreka LIOK
JBUKEHHE. Y CKOpPEHUE https ///m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOIMHEUHOTO

6 PaBHOYCKOPEHHOTO JABUKEHHUSI. 1
I'padmk ckopocTn
JlabopartopHnas pabora "OnpeneneHue
YCKOPEHHUS Tesa Mpu bubnuoreka [IOK

7 1 1
PaBHOYCKOPEHHOM JIBUKEHHUH T10 https //m.edsoo.ru/ff0adb 18
HAKIIOHHOM MJIOCKOCTH"

g CBobomnoe naaenue Ten. OnbIThI 1
lanmmnes

9 PaBHOMEpHOE IBUKEHUE IO | bubmuotexa LIOK

okpykHOCTH. [leproa u wactora

https //m.edsoo.ru/ff0ae 176




oOpaiueHus. JIuneitnas u yrioBas
CKOPOCTH

10 LleHnTpOocTpeMUTENBHOE YCKOPEHUE
1 IlepBriii 3akoH HptoToHa. Bekrop bubnuotexa LIOK
CHJIBI https //m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnorexa [IOK
PaBHozeiicTBYyIOIAS cria https //m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHA. bubnuoreka [IOK
Cynepno3unus cui https //m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoTeka [IOK
3akoHOB HproTOHA https ///m.edsoo.ru/ff0aebbc
bu6mmoTteka [IOK
15 Cuna ynpyroctu. 3akon I'yka https ://m.edsoo.ru/ffOaeca?
16 Pemenne 3agau no teme «Cuna
YIPYTOCTH»
JlaGopatopHnas pabota «OnpenencHue bubmuotexa LIOK
17
JKECTKOCTH MPYKUHBD) https //m.edsoo.ru/ff0aee28
bub6moreka [IOK
18 Cuna rperna https //m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cua bubnuorexa [IOK
TPEHUD» https ///m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabora "Onpenenenue bubnuoreka [IOK
k03 (huIeHTa TPEHUS CKOJBKEHUs " https //m.edsoo.ru/ff0af8be
Pemenne 3aga4 mo Teme "3akoHBI
21 Herorona. Cuna roctu. Cuna bubmmorexa [IOK
. ynpy ) https //m.edsoo.ru/ff0afb8e
TpEeHUS
2 Cuna TsKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [IOK

TATOTEHHS. Y CKOpEHHE CBOOOTHOTO

https //m.edsoo.ru/ff0af044




naacHus

VYpox-koH depenus "/[Buxenue ten

23 BOKPYT IPaBUTAI[MOHHOTO IIEHTpa
(Conneunas cucrema). ['amakrnku "
Pemenne 3amay mo reme "Cuiia
24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmmorexa [IOK
P https //m.edsoo.ru/ff0af5f8
TSroTeHus "

25 IlepBast kocMuueckasi CKOPOCTb. bubnuoreka LIOK
HesecomocTs 1 neperpysku https //m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOM TOUKIA
AGCOIIIOTHO TBEPAOE TETIO.

26 PaBHoOBecue TBép Oro TeJa ¢ Bubmuorera LIOK

CHE TBEPAL https #/m.edsoo.ru/ff0afe36
3aKperIEHHON OChIO BpaIlCHHUS.
MowmeHT cunel. LienTp TsoxecTn
PaBHOBeCcHe MaTepraIbHON TOUKI
AOGCONIIOTHO TBEPAOE TETIO.

27 PaBHoBecue TBEpIOTO TENA C
3aKpeIJIEHHONW OCBIO BpAIlCHUS.
MowmeHT cunsl. LienTp TsoxecTn

)3 Pemenue 3amau mo teme "MomeHT bu6mmoTteka [IOK
cuibl. LleHTp TspKecTH" https //m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJIILHOI paboTe Mo

29 TeMe 'MeX&HI/I‘IeCK(I))e BI/I)KGEI/IG bubamorera LIOK

5 A ) https //m.edsoo.ru/ff0b0408
BzanmoneiictBue Ten"
KontponbsHas pabora no treme
30 "MexaHn4ecKoe JBUKEHUE butanorexa LIOK
ceroea ' https #/m.edsoo.ru/ff0b0Gec
Bzaumoneiicreue ten"
31 WNmnynec Tena. UMmnynbce cuibl. 3aKoH bubmotexa LIOK




COXpPaHEHMS UMIIYJbCa. YIIPYToe U
HEYNPYTroe B3aUMOJICHCTBHUE

https //m.edsoo.ru/ffOb07fa

Pemenue 3agau mo teme "3akoH

bu6morexa [IOK

32 COXpaHEeHUs UMIyibca" https //m.edsoo.ru/ff0b096¢
3 VYpok-koH pepennus "PeakruBHoe
JBUKEHUE B IPUPOJIE U TEXHUKE"
bubmuoteka [IOK
34 Mexanndeckast paboTa U MOIIHOCTh https //m.c dsogr W/EFOb0a84
35 PaboTa CHIIBI TSKECTH, CHITBI bub6muoreka [IOK
YIIPYTOCTHU U CUJIBI TPEHUS https //m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabota «OnpenenecHue
36 paloThI CUJIBI TPEHUS TIPU
PaBHOMEPHOM JIBUKEHHU TeJla 110
TOPU30HTAJILHOM MOBEPXHOCTH
37 CBs13b 3HEPTUU U paOOTHI.
IlorennuanbHas sHEprus
18 Kunemnueckas sneprusi. Teopema o bubnuoreka [IOK
KAHETUYECKOU DHEPIUU https ///m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUs SHEPTUU B
MEXaHUKe
JlaGopatopHnas pabota «3yuenue bubmuotexa LIOK
40
3aKOHA COXpaHEHUs DHEPTUN» https //m.edsoo.ru/ff0bl2fe
41 KonebarenbHoe NIBUIKEHUE U €TI0 bu6aunoreka [JOK
XapaKTEPUCTUKA https //m.edsoo.ru/ffOb1858
42 3aryxaronme KoieOaHusl. bubnuotexa LIOK
Breinyxnennsie kosebanus. Pesonanc https ///m.edsoo.ru/ff0b20f0
13 MaremaTuyecKuil U MPY>KUHHBIN

MasATHHUKHA




44

VYpok-uccienoBanme «3aBUCUMOCTb
neproja KojaebaHui OT )KECTKOCTH
MPYKUHBI U MACChI TPY3a»

bub6muoreka [IOK
https //m.edsoo.ru/ffOb197a

45

[IpeBpalueHue 3HEPTUN NPU
MEXAaHNYECKUX KOJIEOAHUSIX

46

JlaboparopHnas pabora «Onpenencaue
YacTOTHI U NepHoa KoJeOaHU i
MPYKHUHHOTO MasTHHKA

bub6mmoreka [IOK
https ://m.edsoo.ru/ffOblaec

47

JlaGopatopHnas pabota «IIpoBepka
HE3aBHCHMOCTH IIeproJia KoJaeOaHni
Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a»

bu6morexa [IOK
https //m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiaHbI. CBOICTBA
MexaHH4ecKux BoJH. [IpoionbHbie U
MOTePEYHBIE BOTHBI

bu6moreka [IOK
https ///m.edsoo.ru/ffOb21fe

49

VYpok-koH epenius "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceilicmuueckue BOJIHbI"

50

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

51

Ypoxk-uccnenopanue "Habnronenne
3aBHCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHUYECKUI pe30HaHC

53

Ypoxk-koH epeHnus "YIbTpa3ByK u
WHPa3ByK B IPUPOJIC U TEXHUKE"

bub6auoreka [IOK
https //m.edsoo.ru/ff0b23ca

54

IloaroToBka K KOHTpOJIBHOﬁ pa60Te o

bu6aunoreka [JOK




TeMe "3aKOHBI COXpaHEHUS.
Mexanunueckue koneOaHus U BOJIHBI"

https //m.edso0.ru/ff0b25f0

KontponbsHas pabora no treme

55 "3aKoHBI COXpaHEHMs. MeXaHUYeCKre
KOJICOAHHS M BOJTHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubnuoreka [IOK
DIEeKTpOMarHuTHHIE BOJIHBI https //m.edsoo.ru/ff0b2abe
57 CBoiicTBa IEKTPOMarHUTHBIX BOJIH
VYpox-koH pepennus "llkara
3JIEKTPOMAarHUTHBIX BOJIH. bubmunorexa [IOK
58
Hcnionp30Banue 31€KTpOMari N THBIX https //m.edsoo.ru/ff0b2fe6
BOJIH JUISI COTOBOU CBSA3H"
Vpoxk-uccinenopanue "M3yaenue
59 c po“c 3JIeKTpoMa o OJIH C bubmmorexa [IOK
BOWCTB 3JICKTPOMArHUTHBIX BOJTH
P https #/m.edsoo.rw/ff0b2c6e
MTOMOIIBI0 MO OMIBHOTO Tenedona"
Pemenue 3aga4 Ha onpeaeieHue
60 94acTOTHI U JUIMHBI SJICKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarHuTHas IpUpoja CBETa.
61 Cxopoctb cBeTa. BonHOBBIE CBOWCTBA bubmorera [OK
P ) https ://m.edsoo.ru/ff0b31d0
CBETa
Hcrounuku ceeta. [IpsimonnHeiHoe
62 acpoCTpaHEHHE CBETA. 3aTMeE bubmmorera IOK
MPOCTPAHEHUE CBETA. 3aTMCHUS
pactipoctp https //m.edsoo.ru/ff0b3658
Connnau JIynst
3aKoH OTpakKeHUs CBETa. 3epKaja.
63 PemeHI/Iep3a a4 Ha 11 HMeHeFI){I/Ie Bubmmorexa [IOK
A p hitps //m.edsoo.ru/ff0b38c4
3aKOHa OTPaKEHUS CBETa
64 [Ipenomnenue cBera. 3akoH bubnmnorexa [IOK




MpCIOMIICHHUA CBCTA

https //m.edsoo.ru/ffOb3aea

Ilonnoe BHYTPEHHCC OTPAKCHHUC CBCTA.

bu6mmoteka [IOK

65 Hcnonp30BaHuE MOIHOTO BHYTPEHHETO
yIp https ://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B OMITUUECKUX CBETOBOIAX
JlabGopaTopHast pabota "HccrnenoBanme
66 3aBUCHUMOCTH YIJIa IPEIOMIICHUS
CBETOBOTIO JIy4a OT yIJla MaJeHus Ha
rpaHuIle "Bo3ayx-crexio"
VYpok-koH epennus "Hcnonb3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKCHUS:
CBETOBO/bI, OIITHKOBOJIOKOHHAS CBSI3b"
bu6mmoTeka [IOK
68 JInn3el. OnTrdeckas cujia JIUH3bI
O https //m.edsoo.ru/ff0b3f2c
. bubauoreka [IOK
69 IlocTpoenue n3obpaxeHunit B IMH3aX 1
https ://m.edsoo.ru/ff0b444a
JlaboparopHnas pabora "OnpeneneHue
70 dox fHoﬂs aCE;OHHﬂﬂllgiTquCKOﬁ Bubmmorexa [IOK
Y pacetos https 7/m.edsoo.rw/ff0b4206
CHUJIBI cCOOMparoIieit TuH3b1"
71 VYpok-koH pepennus "OnTuueckue bubnuoreka [IOK
JIMH30BbIE TPUOOpPHI" https //m.edsoo.ru/ffOc0a7e
72 I'ma3 xak onTuyeckas cucrema. 3peHue bubmmorexa LOK
s https /m.edsoo.ru/ff0b4684
73 Ypoxk-koH depentust "le gekro
3penus. Kak coxpanutsb 3peHue"
Pasnosxenue 6enoro cBera B CIIEKTP.
74 Omnpitel HetoTona. Crioxkenue bub6mmoreka [IOK

CIIEKTPAJIbHBIX IIBETOB. Jucnepcus
CBETa

https //m.edsoo.ru/ffOcOf4dc




JlaGopatopHas paboTa "OnbITh O
pa3noXKeHu o OesIoro cBeTa B CIEKTP U

bub6mmoreka [IOK

75 BOCIIPUSITHIO I[BETA MPEIMETOB MPHU UX hitps //m.edsoo.rw/ff0c0e2a
HaOJII0ICHUH Yepe3 IBETOBbIE
¢unbTpHI"
VYpoxk-npakrukym "BosiHOBbBIE
76 CBOWCTBA CBETA: IUCIIEPCHUS,
uHTepdepeHuus u qudpaxus”
77 Ommitel Pesepdopaa u mnanerapuas bubnunoreka LIOK
MOJIEJIb aTOMa https //m.edsoo.ru/ffOc12a8
78 [Toctymnarsl bopa. Monens aroma bopa
HcnyckaHnue u monionieHue CBeTa
79 aTOMyOM KBanTsr J'[Hlllileﬁanme bubmmorexa LIOK
’ ’ https //m.edsoo.ru/ffOc144c
CHEKTPBI
20 Ypoxk-nipaktukym "Habmronenue bu6muorexa [IOK
CIIEKTPOB UCITyCKaHUsA" https //m.edsoo.ru/ff0c 1550
81 PannoaktuBHOCTE U €€ BUIBI bubmmorexa LIOK
a a https ///m.edsoo.ru/ffOc1672
%) Ctpoenue aromHoro siapa. Hykinonnas bubnmnorexa [IOK
MOJIEIIb https ///m.edsoo.ru/ffOc18ac
23 PaanoaktuBHBIE pEBpaICHHUS. bubnuoreka [IOK
MzoTomnbl https ///m.edsoo.ru/ffOc1al4
34 Pemenune 3amay mo reme: bu6mmoTeka [IOK
"PaanoakTuBHBIE NTpEBpAILCHUS" https //m.edsoo.ru/ffOc 1b4a
85 [lepuon monypacmnana
Ypok-koH pepennus "PannoaktuBHbIe
p Qepetiu A bub6mmoreka [IOK
86 U3JIydeHUs B IPUPOJIC, MEAUIIUHE,

Texauke"

https //m.edsoo.ru/ff0c2126




SAnepHble peakuuu. 3aKOHbI

87 COXpaHEHMS 3apsI0BOTO0 U MaCCOBOTO brbmmorexa TIOK
P P https ://m.edsoo.ru/ffOc1c58
qucen

23 DHeprus cBs3u aTOMHBIX siziep. CBs3b bubnuoreka LIOK
MAacCChl U DHEPTUU https //m.edsoo.ru/ff0c 1d7a

29 Pemenue 3a1au mo teme "SAnepHeie
peakun"

90 Peakuuu cunTe3a U AeneHUS SAEp. bubnuoreka [IOK
Uctounuku sHeprun ComHia 1 3BE37 https ///m.edsoo.ru/ffOc1e88
Ypoxk-kxoH epenius "Anepuas

01 sHepreTHka. JleficTBus
PaZvOaKTUBHBIX U3TyY€HUM Ha )KUBBIE
OpraHu3Mbl"

[loaroroBka Kk KOHTPOJIBHOM padoTe Mo

90 TeMe "DJIEKTPOMarHUTHOE IOJIE. bubmmnorexa [IOK
DJIeKTpOMarHUTHHIE BOJIHBI. https //m.edsoo.ru/ff0c223e
KBanTtoBbie sBiIeHUA"

KontponbsHas padora no treme
93 "IEeKTPOMArHUTHOE TOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbIC siBICHUSA"
IToBTOpeHue, 000OIIEHHE.
94 Jla6o I:TO HbIE pabOTHI 1O Kypc bubamorera LIOK
p pv p Kypey https ://m.edsoo.ru/ff0c245a
"Bzanmonelicteue Ten"
[ToBTOpenue, o6o0meHune. Pemenue

95 ACUETHBIX U KaYECTBEHHBIX 3a/1a4 M0 butanorexa LIOK
P A https #/m.edsoo.rw/ff0c2572
teme "TermioBsie mporecchr”

96 [MoBTOpenue, o6o0meHue. Pemenne bubnmoreka [IOK




PacUYEeTHBIX U KaU€CTBEHHBIX 33/1a4 110
teme "KIIJI TerioBsIix qeuraTenei"

https //m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0meHune. Pemenue

97 1 bubmauoreka [IOK
pacYeTHBIX H KAYeCTBEHHBIX 3a/1a4 110 https Z/m.edsoorw/ff0c2b30
teme "KIII anexrpoycTtaHOBOK"

[ToBTOpeHue, 0600ICHHE.
08 a6 5 | | bub6mmoreka [IOK
abopaTopHbIe pPabOThI 1O KypCy https //m.edsoo.ru/ff0c2c52
"CBeToBEbI€e sBICHU"
IToBTOpenue, 0600meHme. Pabota ¢
99 TEKCTaMM 110 TeMe '"3aKOHBI 1 bubnmorexa LIOK
| https ://m.edsoo.ru/ff0c2d6a
COXpaHCHUS B MEXaHUKE
IloBTOpenue, o0o6menue. Padora ¢
100 TGKCTaf/II/I 110 TEME {J'II<0JI€621HI/IH 51 1 bubmmorexa [IOK
| https ///m.edsoo.ru/ffOc2e82
BOJIHEBI
IToBTOpenue, o0oOIEeHE. PaboTa ¢

101 P i[é | bu6mmoteka [IOK
TORCTAMITTIO TEME T BETOBRIE https //m.edsoo.rw/ff0c3044
SIBJICHUS
[ToBTOpenue, o6o0menue. Padora ¢

102 TekcTaMu 1o Teme "KBaHTOBas U 1
saaepHas ¢pusnka"

OBHIEE KOJIMYECTBO YACOB IIO 02 7

[NPOTPAMME
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