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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o ¢u3rke Ha ypOBHE OCHOBHOTO OOIIET0 00pa30BaHus COCTaBJICHA Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTelibHOM Mporpammsl, npeactaBieHHbix B GI'OC 00O, a Takxke ¢
yaétoM (pemepaipHOM paboueli mporpaMMbl BocuTaHusl W KoHuenmuu mpernogaBaHus
yaeOHoro npeaMeTa « Du3nKay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOIIMXCS U OPTaHU3AIMIO U3YYCHUS] (PUBUKU
Ha JEesATEJIbHOCTHOM OcHOBe. B mporpamme mno (usuke y4MTHIBAIOTCS BO3MOKHOCTU
yyeOHOoro mnpeamera B peanuzanuu TpedoBanuit PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METANpeIMETHBIM PE3YJIbTaTaM OOY4YEHHUs, & TAKKE MEKIIPEIMETHbBIC
CBSI3M €CTECTBEHHO-HAyUHBIX YyU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs.

[Iporpamma no (u3MKe ycTaHaBIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rojiaM oOy4denus (1o Kjiaccam), mpejiaraetT IpUMEPHYIO OCIEI0BATENbHOCTD U3YUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs IPEIMETHOIO COJAEPKAHUS U YyUETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIMXCH.

[Iporpamma 1o ¢usuke paspaboTaHa C IENbI0 OKa3aHUS METOAMYECKON MOMOIITU
YUYUTENIO B CO3JaHUU paboueil MporpamMMsbl o0 Y4eOHOMY MPEIMETY.

®u3nka SBIAETCS CUCTEMOOOPA3yIOUIUM JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB U SIBJICHU,
U3y4aeMbIX XMMHEH, Ouosiornei, acTpoHoMuen u ¢usnueckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpA, NPENOCTaBIseT HauOoJiee SICHbIE
oOpa3lpbl MPUMEHEHUs HAYYHOrO METOo/a IO3HAaHWsS, TO €CThb Ccrnocoba MOJIy4eHHS
JOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 rHaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUsA B CTPYKType oOIIero
o0Opa30BaHMsI COCTOUT B GOPMUPOBAHNUHN €CTECTBEHHO-HAYYHOM IPaMOTHOCTHU U HHTEpECca
K HayKe y OOy4aromuxcs.

N3yuyenue ¢u3uku Ha 0a30BOM ypOBHE MpPEAINojaraet OBJIaJCHHE CIIeIYyIOUUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTbD:

®HAYYHO OOBSICHATH SIBJICHUS,

®OI[CHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCJICI0BAHNUS,

SUHTEPHPETUPOBATh JAHHBIE M UCIIOIb30BaTh HAYYHBIE JOKa3aTEIbCTBA IS
MOJTYYEHHUS BHIBOJIOB.

Henu u3yuenus: GuU3NKu HA yPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs OMPEIEICHbI
B Konuenmuu npenogaBanus yueOHoro mnpeamera «®Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aUAX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBareibHble  MPOTpaMMBbl,  yTBEpkKAEHHOW  pemenueM  Komneruu



MunuctepcTBa pocBemienus Poccuiickoit deneparuu (mpotokoi ot 3 nexabps 2019 r.
No T1K-4BH).

Heau nzyvyenus pusnkm:

e[IpUOOpETEHNE MHTEpeca U CTPEeMJICHUSI OOyYaronIMXcsi K HAy4YHOMY HU3Y4YEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

®pa3BUTHE TNPEJCTABICHUA O HAY4YHOM METOJAEC TNO3HaHUs U (popMupoBaHHe
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e bopMHupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTara H3yuyeHHUs OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e(popMupoBaHuEe TpEACTaBICHUH O poid GUIHKKA I Pa3BUTHA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

®pa3BUTHE MPEJICTABICHUNA O BO3MOXKHBIX cdepax Oyaymieil mpodeccruoHaaIbHOM
JeSITETbHOCTH, CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JajdbHEHIIEeMy 00YYEHUIO B 3TOM
HaIpaBJICHUH.

JlocTrkeHre 3TUX LEeJed MporpaMmbl MO0 (PU3HKE Ha YPOBHE OCHOBHOI'O OOUIETO
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICTYIONINUX 3a1a4:

eIIpHOOpETEHNE 3HAHUN O AMCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHHMYECKHX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

eNpuoOpeTeHNEe YMEHUW ONMUCHIBATH W OOBSICHATH (DU3UYECKUE SIBICHHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

®0CBOEHHE METOJIOB PEIIEHUs MPOCTEUINX PACUETHBIX 3a7a4 C MCIOJIb30BAHUEM
(GU3UYECKUX MOJIENICH, TBOPUYECCKUX M MMPAKTHUKO-OPHUCHTUPOBAHHBIX 3a/1a4;

®pa3BUTHE yMCHUN HaOMIOAaTh MPHUPOAHBIC SIBJICHUS W BBITOJHITH OIIBITHI,
nabopaTtopHble pabOThl U HKCIEPUMEHTAJIbHBIC WCCICIOBAHUS C HUCIOJIB30BAHUEM
U3MEPUTEITLHBIX TPUOOPOB;

®0CBOEHHUE MTPUEMOB pabOTHI ¢ HHGOPMAITHEH GU3MUECKOTO COACPKaHUS, BKITIOYast
uHOpPMAIMI0O O COBPEMEHHBIX JOCTIDKEHUSX (U3HKH, aHAIW3 U KPUTUUYECKOE
OIICHUBaHUE WH(OPMAITIH;

®3HAKOMCTBO cO cdepamu MpoheCCHOHATILHOM AESATEIbHOCTH, CBS3aHHBIMU C
GU3NKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTH)KCHHSX
(du3HUecKol HayKHu.

Ha wusyuenue ¢usuku (0a30BBI YpOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBoauTCs 238 yacoB: B 7 kinacce — 68 yacoB (2 yaca B HEJIENI0), B 8 Kiacce
— 68 yacoB (2 waca B Hememwo), B 9 kmacce — 102 yaca (3 uyaca B Hejaenmo).
[Ipennaraemplii B nporpamme no (usuke mnepeyeHb Ja0OpaTOPHBIX padOT M OMBITOB
HOCUT PEKOMEHIATEeNIbHBI  XapakTep, YYHUTellb JellaeT BbIOOp MPOBEACHUS
7abopaTOpHBIX pabOT ® OMBITOB C Y4YETOM WHAMBUAYATbHBIX OCOOCHHOCTEH
0oOy4Jaronuxcsi, CIHUCKa DJKCIEPUMEHTANBHBIX 3aJaHWM, NpPEIJaraéMblX B pPaMKax
OCHOBHOT'0 TOCYJJapPCTBEHHOTO 3K3aMeHa 1Mo (pu3uke.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAKOILEr0 MUPa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HYECKHUE SBIICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue @uanyueckux BelWyuH. DuUznyeckue
npubopsl. [lorpentHocts u3mMepeHuit. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcTecTBEHHO-HAYUYHBIM METOJl IMO3HAHUA: HAOJIIOJEHHE, MOCTAHOBKA HAYYHOIO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIOTE3, OOBSICHEHUE
HabmogaeMoro apieHus. Onucanue GU3NIECKUX SBJICHUM ¢ TOMOIIbIO MOJIENIEH.

Jlemoncmpayuu.

MexaHuueckue, TEMIOBbIE, JEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznyeckue npuOOPkI U MpoIeaypa IPSIMbIX U3MEPEHUN aHATOTOBBIM U IU(POBBIM
prudOpPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre EHbI AIEHUS Kbl U3MEPUTEIBHOI0 Tprdopa.

N3mepeHne pacCcTOSHUIN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepeHne temmnepaTypbl MpPU MOMOIIU KUJKOCTHOTO TEPMOMETpPA U JIaT4MKa
TEMIIepaTyphl.

[IpoBeneHne nccieT0BaHUs MO MPOBEPKE TMITOTE3BI: AAIBHOCTH MOJIETA IIAPUKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 00JIbIIIE, YeM OOJIbILIE BHICOTA MTYCKA.

Paznen 2. IlepBoHayajibHbIEe CBeE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
TeMriepaTtypoil. bpoyHoBckoe mBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HaOnronenune sBieHUM, OOBACHSIOMIUXCA MPUTSKEHHUEM WM OTTAIKMBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTIOIb30BaHueM (pororpaduii).
OneIThl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUSL.

Pa3nen 3. JIBuskeHHe 1 B3aUMOJAECTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBWKEHHUH. Pacuér mytu u
BPEMEHU JBUKEHHUSL.

SlBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMonencTBue Ten Kak MpUYAHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIC
o0BbEMa BelleCTBa.

Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. Chila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CUJIA
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHUe B MPUPOJIE U TEXHUKE.

Hemoncmpauuu.

HaOmronenre MexaHu4ecKoro IBUKEHUS Tea.

N3mepeHne cKkopoCTH MPSIMOJIMHENHOTO JBUKEHHSI.
HabGnronenue siBjieHUST HHEPIIHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPU B3aUMOJICHCTBUH TEIL.
CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.

CoxeHune CHJI, HaIllPaBJICHHBIX 11O OJJTHOM MTPSMOM.

Jlabopamopuvie pabomul u onvimaol.

OnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKEHUS (IIApUKA B HKUIKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOMIIS M TakK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUS OpyCcKa WITM IIapUKa M0 HAKIOHHOM
IIJIOCKOCTH.

OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsiKeHUs (nedhopMariii) IpyKUHBI
OT IPUJIOKEHHON CUJIBL.

OMnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CUJIBI TPEHUS CKOJIBKEHHUS OT BECA TeNa
Y XapaKTepa CONPHUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHue TBEPABIX TeJI, s KUAKOCTEH U ra30B.

JlaBnenue. CriocoObl yMEHBITICHUSI ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUs raza oT o0bEma, Temmneparyphl. llepenaua naBieHus



TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH Ilackand. [IHeBmaTmueckue
MalIvuHbl. 3aBUCUMOCTb JABJIEHUS >KHJIKOCTH OT TiyOMHBL. ['mapocraTmyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3NyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue arMmochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTO JAaBIECHUS OT BBHICOTHI HaJ YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJIEHU ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaromuecs cocyabl.

['mapaBauyueckunt mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT O0OBEMA MOTrPYKEHHOM 4YacTH Tena M
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CHIIBI BECY BBITCCHEHHOU JKUIKOCTH.

VYcioBue IUIaBaHUS TEJI: IUIABAHUE WM TOTPYXKEHUE Tell B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TEJIA U JKUIKOCTH.

Jlabopamopuwie pabomul u onvimel.

HccnenoBanne 3aBUCUMOCTH Beca Tella B BOJE€ OT 00BbEMa MOTPYKEHHOW B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOIIECH CUJIbI, JEUCTBYIOUIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBHUCHMMOCTH BBITAJIIKMBAIOIIEN CHJIBI, JCHUCTBYIONIEM HAa TEIO B
KAJKOCTH, OT MacChl TeNa.

OMnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh BBITAIKMBAIOIIEH CUJIbI, JEUCTBYIONIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTU Tejla U OT
MJIOTHOCTH JKUJIKOCTH.

KoncTpynpoBanue apeomeTpa WM KOHCTPYUPOBAHHUE JIOJKU U OMNPENEIICHHE €&
IPYy30II0ABEMHOCTH.

Pa3znen 5. PaGora u MOIHOCTB. JHEPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTtbie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumeHeHne npaBusia paBHOBECHs pbldara K 0J10Ky. «30510TO€
npasuiio» Mexanuku. KITJI mpocteix mexanuzMoB. [IpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.



Mexannueckas oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0JTHOTO BU/Ia MEXAHUYECKOW HEPTUH B IPYroil. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Onpenenenue pabOTBl CWIBI TPEHUS NPHU PABHOMEPHOM JIBIXKEHHHM Tela I10
TOPU30HTATBHON OBEPXHOCTH.

HccnenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenne KII/] HaKIIOHHOM MJIOCKOCTH.

N3ydeHne 3aK0Ha COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

8 KJIACC

Paznen 6. TermioBble siBJIeHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMNBIThI, NMOATBEPKIAOIINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOW TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXEHUM MOJIEKYISPHO--KHHETUYECKON TEOPUHU.
CmaunBaHN€e U KallWJUISIPHBIE SIBIICHUS. TEMIOBOE pacClIMpEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buytpennsas osHeprus. CrnocoObl HW3MEHEHHS BHYTpPEHHEH DJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Terionepeaadn: TeIONpOBOHOCTD,
KOHBEKIIHS, U3JIyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTHh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpPaBHEHHE TEIUIOBOTO Oamanca. [lmaBnenune w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. Mcnapenue. Kumnenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpPATyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TETIOTa CTOPAHUSL.

[Ipunuunel pabotsl TermaoBbix aBurarenei KIIJ[ temmoBoro nsuratesns.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JIBUKEHUS.
HaGmonenne nuddysuu.



HabGnronenue siBjaeHUil cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
Habnronenue TemioBoro paciupeHus Teml.
M3MeHeHne naaBleHUs rasa MpH HW3MEHEHHH OO0bEMa U HarpeBaHUU WIU
OXJIAXKICHUU.
[IpaBuiia U3MepEHUs TEMITEPATYPBI.
Bunae! Tenmonepenayu.
Oxnak/ieHue Ipy COBEPLICHUH PaOOTHI.
HarpeBanue npu coBepiieHU pabOThl BHEITHUMU CUJIaMHU.
CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.
Habmronenue kuneHus.
Habnrogenue nocTosHCTBa TEMITEpATyphl MPH TIIaBICHHUH.
Monenu TenJIOBBIX IBUTaTEICH.
Jlabopamopnvie pabomul u onvimaol.
OmnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl MO HAOJIOAECHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH M TBEPIBIX
TEJ.
Omnpenenenre AaBlIeHUs BO3yXa B OaJUIOHE IITPUILIA.
OmnbITEI, TEMOHCTPUPYIOIINE 3aBUCHUMOCTh JABJICHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WIH OXJIAXKACHUS.
[IpoBepka ruUMOTE3bl JIUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA J>XHUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTypshl.
HabmroieHue n3MeHeHus: BHyTpEHHEN SHEPTuu Tesa B pe3ysibTaTe TeIIonepeaadu
¥ paOOThI BHEIIIHUX CHII.
HccnenoBanue siBiIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW W Topsyei
BOJIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpHU TEIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIJIUHAPOM.
Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca UCIIapEHNs.
Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.
Omnpenenenue yeapHOM TEIIOTHI IIJIaBJICHUS JIb/A.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba pona 3JEKTpUYECKHX 3apsaiaoB. Bs3aummopeincTehe
3apsbKeHHbIX  Tell. 3akoH KynoHa (3aBUCMMOCTh  CWJIBI  B3aUMOJECHCTBUS
3apSKEHHBIX T€J1 OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY T€JIAMU).

Onextpuyeckoe mnose. Hanpssk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKkux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTuBIieHHE NPOBOJHUKA. YIEIbHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s yyacTtka uen. [locnegoBarenpHoe U apauieibHOE COEAUHEHNE TPOBOAHUKOB.

PaGora u MOIIHOCTh 3JE€KTpUYEcKOoro Toka. 3akoH Jxoymns—Jlenna.
DneKkTpuyecKre enu U NOTPEeOUTENH IEKTPUUECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHuThL. B3anmoaencTBE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. MarautHoe moje 3eMJIM M €ro 3HayeHue Uil KU3HU Ha 3emuie. OmnbIT
Opcrena. MarauTHOE NOJIE IEKTPUUYECKOTO TOKA. [IpuMeneHne 3J1IeKTpOMarauToB
B TEXHHUKE. J[€CTBME MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM. DJIEKTPOIBUTATEIIb
IIOCTOSTHHOTO ~ TOKa. VCcrmoyib30BaHME  DJIEKTPOJBHUIATENIEM B  TEXHUYECKHUX
YCTPOMCTBAxX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaenue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.

DIIEKTPOreHEPATOP. Cnoco0bl MOy YEHUS ANEKTPUUYECKOU DHEPTHH.
DJIEKTPOCTAHIIMY HAa BO30OHOBJISIEMBIX HCTOUHHUKAX YHEPTUH.
Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pojia SIIEKTPUYECKHUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.
Y CTpOUCTBO U ICUCTBUE JIEKTPOCKOTA.

DJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXpAaHEHUS JICKTPUUECKUX 3apsI0B.

[TpoBOTHUKH M TUDJICKTPUKH.

MoaenupoBaHue CUIIOBBIX JIMHUN 3JIEKTPUYECKOTO TMOJIA.

M cTOYHMKH TTOCTOSSHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi1 pa3psia.

N3MepeHue Cuiibl TOKa aMIIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOKHOCTH PA3CICHUS MTOTOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.



OmneiT Opcrena.
MarauTHoe 1ose Toka. DJIEKTPOMAarHur.
JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.
HccnenoBanre sSIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.
OneiTel @apajes.
3aBUCUMOCTh HaNPaBJIEHUSI UHAYKIIMOHHOTO TOKa OT YCJIOBUM €r0 BOSHUKHOBEHMUSI.
DIEKTPOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.
OnbITHl IO HAOIOIEHUIO PJIEKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanue AeMCTBUS SJIEKTPUYECKOIO MOJIsl Ha MPOBOAHUKH U TUDJICKTPUKHU.
COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
W3mepeHue U peryJimpoBaHUE CUIIbI TOKA.
N3mepeHune U peryJupoBaHUE HATIPSAKEHUS.
HccnenoBanve 3aBUCUMOCTH CHJIBI TOKa, WAYLIErO 4Yepe3 pe3ucTrop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.
OnbITEl, JEMOHCTPUPYIOIIWE 3aBUCHUMOCTH JJICKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro IJWHBI, IUIOIIAIN ONEPEYHOTO CEYEHHUS U MaTepuaa.
[IpoBepka npaBuiia CI0KEHUS HANPSKEHUN MPU MOCIEI0BATEIbHOM COCIMHEHUN
JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia Juisi CUJIbI TOKA MPY NMapajieIbHOM COEUHEHUN PE3UCTOPOB.
Omnpenenenne paboThl IEKTPUUECKOT0 TOKA, UAYILIETO Yepe3 PE3UCTOP.
OrnpeneneHne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI  TOKA, HWAYIIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.
Omnpenenenue K111 narpeBarens.
HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
W3y4yeHne MarHUTHOTO TOJIS TOCTOSHHBIX MAarHUTOB TPH WX OOBEIWHEHUU U
pa3acieHUHN.
HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.
OMnbITEI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HalPaBJICHUS TOKA B KATYIIIKE.
N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u nzydueHue padoThl JJIEKTPOABUTATES.
N3mepenue KIIJI anmekTpoaBUraTeibHON YCTAaHOBKH.
OMNBITHI IO UCCIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHYKIIMU: UCCIIETIOBAHUE
M3MEHEHUI 3HaYCHUs U HAITPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3nea 8. Mexannueckue siBJeHHUS.



Mexanuueckoe naBMkeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTh MEXAHMYECKOro JABWXKEHUSA. PaBHOMEpHOE NPSIMOJIUHEHHOE
nBukeHrne. HepaBHoMepHOe npsMoianHenHoe aBrxeHue. CpeaHsass 1 MTHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEHOe JBrkeHue. (CBoOoaHOE
nageHue. OnsITel ['anues.

PaBHOMepHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpalleHus.
JIunelinas u yrinoBas cKOpocTh. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHE.

[Tepsbiii 3ak0H HbtoTroHa. BTopoit 3akoH HetoToHa. Tperuit 3akon HeroToHa.
[IpyuHIMT CYyNIEpIIO3ULUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnua. IlepBas kocMuyeckas CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHONl TOUKH. AOCONIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenue mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas 3Heprus Tela, MOJHATOTO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEPrus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

HabGnrogenne MexaHn4ecKoro IBUKEHUS Te€Jla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
CpaBHEHHE MyTEN U TPAEKTOPUI ABUKEHHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
pa3HbBIX TEJ OTCYETA.

N3mepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.

HccnenoBanre Npru3HaKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

HabGnronenue nBM>XeHHs Tela 0 OKPY>KHOCTH.

Habmonenne MexXaHWYEeCKUX SIBJICHHMM, MPOUCXOJAIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT MACChI TEJA U IEVCTBYIOIIEH Ha HETO CUJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBHKECHUH.

[Iepenaua umMmysnbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOJICUCTBUU TEJl.



CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMITyJIbCa TIPU a0COIIOTHO YIPYTrOM B3aWMOJICHCTBUU.

Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IPU CBOOOHOM NaJCHUU.

CoxpaHeHHE MEXaHUYECKOM SHEpPrMM NpHU JBIKEHUU Tella IOJ JIECUCTBUEM
NPY’KUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBaHue TpakTa Juisl pa3roHa U JAJIBHEUIIEro paBHOMEPHOIO JABHKCHUS
HIapUKa WINA TEIEKKH.

Omnpenenenne cpeHel CKOPOCTU CKOJIBKEHUS OpyCKa WM JBUKEHHSI LIapUKa I10
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue yCKOpeHUs Tejaa IPU PABHOYCKOPEHHOM JBHKEHUU IO HAKIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHM IIPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoOTE3bl: €CIM MNpPU PABHOYCKOPEHHOM [IBHJKEHHHM O€3 HadallbHOUN
CKOPOCTH IYTM OTHOCSITCS KakK psJl HEUETHBIX YHCEN, TO COOTBETCTBYIOIIHE
IIPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHHUS CKOJIBXKEHHSI OT CUJIbI HOPMAaJbHOTO
JTABJICHUS.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBXEHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CWIIBI TPEHHUS NPU PABHOMEPHOM JBHKEHMM Tejla II0
TOPU30HTAJIBbHOM ITOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTH MPU MOABEME Ipy3a C HUCIOIb30BAHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

N3yyeHune 3aK0HAa COXPaHEHHUsI SHEPTHH.

Pasznen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUI: IEPHO/I,
4acToTa, aMIUITYy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxaomue — konebanus.  BpiHyxnaeHHole — kojeOanus.  Pe3onanc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHWYeCKuX BoOJH. IIpomonbHble W
nornepeyHble BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Hemoncmpauyuu.

Habmroenue konebanuii Ten noja JeHCTBUEM CUJIbI TSKECTHU U CHIIBI YIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
Habmtoienue BBIHYXIEHHBIX KOJIEOaHHUI U pe30HaHCca.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acToThl U MEpUo/ia KoieOaH!i MaTeMaTHYeCKOro MasgsTHUKA.
OmnpeneneHre 4acTOThl U MepUoia KoJieOaHUN PYKUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Meproa KoieOaHu MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWWA NPYKUHHOTO MASTHHKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTHU TE€pHOJIa KOJIEOAHUM Irpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh MepuoAa KoieOaHWid NpyKUHHOTO
MasTHUKA OT MacChl Ipy3a 1 KECTKOCTH MPYKUHBI.

N3mepenne ycKopeHusi CBOOOIHOTO NaJCHHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
AIEKTPOMAarHuTHBIX BOJH. [llkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Jemoncmpayuu.

CBOICTBA PJIEKTPOMATHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaol.

N3ydeHne cBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TOMOIIbIO MOOMIJIBHOTO TenedoHa.

Pa3znen 11. CBeroBbIe AIBJIE€HHUS.

JlyueBas MOJIEIb CBeETAa. Hcrtounuku CBETA. [IpssimonmHeHOE
pacnpocTtpaHenue cBera. 3atmenus ConHua u JIlynsl. Otpaxxenue ceta. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpPaKeHUs B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xox myuent B mua3ze. OnTudeckas cucrema ¢oToarmapara, MUKpOCKOTa
u Teneckona. ['na3 kak onrtuyeckas cucrema. biim30pykoCcTs U TallbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hptotona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Hucniepcus ceera.



Hemoncmpauyuu.
[IpssmonuHeHOE pacIpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyyenune n300paxeHuit B MIIOCKOM, BOTHYTOM U BBIMYKJIOM 3€pKajiax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xopx jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.
[Tpuniun aeiictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.
Mopens riasa.
Pa3noxenue 6e10ro cBera B CIEKTP.
[Tomy4yenue 6em0ro cBETa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanne 3aBUCUMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyda OT yTJia MaJeHus.
N3yueHne XxapakTepUCTUK U300paKeHUS TIPEMETa B INIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yTJIa TPEJIOMIIEHUSI CBETOBOIO JIy4a OT yIJia MaJIeHus
Ha FPAHULE «BO3IYX—CTEKIIO.

[Tony4yenune n300pakeHU# ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

Omnpenenenue (HOKYCHOTO paCCTOSIHUS U ONTUYECKOM CHIIBI COOMPAIOIEH JTUH3HI.
OMBITHI MO PA3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITH IO BOCHPUSTHIO I[BETA MPEAMETOB MIPU MX HAOIIOJECHUU Yepe3 I[BETOBbIC
GbUIBTPHL.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norniomenne ceeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3oromel.  PaamoakTuBHBIE
npeBpanieHus. [lepuon nmomypacnaga aTOMHBIX SIAEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsSJ0BOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuuum cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CostHIla U 3BE3 .

SnepHas sHepreTuka. JeMCTBUS pPagMOAKTUBHBIX HW3JIyUYCHUW HA IKHUBBIE
OpTraHU3MBI.

Jlemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4yHbIX Ta30B.

Cnextp Bogopoaa.

HaGmronenue tpexoB B kamepe Busbcona.



PaboTa cuérunka HOHU3UPYIONINX U3ITYICHUH.
Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habnrofenue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.
HccnenoBanue TPEKOB: W3MEPEHHE SHEPTMM YACTHUIBI M0 TOPMO3HOMY IyTH (IO
dotorpadusm).
W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO--00001IAIONUN MOAYIh IPEIHA3HAYEH JIJIsi CHCTEMaTHU3aIlH
1 000011IeHUs TPEAMETHOTO COCPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
NpU HU3YUYEHUH BCETO Kypca (U3UKH, a TaKXKe ISl MOATOTOBKH K OCHOBHOMY
roCyJIapCTBEHHOMY SK3aMeHYy M0 (Pu3uKe sl 00ydaromuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydyeHUN JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIEATEIIbBHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTCsl JOCTHXKCHUE MPEIMETHBIX U
METaNpPEIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTECTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJyYCHHbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMNIHATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHITIONHSIOT 3aJaHNs], B KOTOPBIX UM TpeJiaracTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacrmo3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPY’KAIOIIEH MPUPOJIC U TOBCEAHEBHOM KU3HU;

WCIIOJI30BaTh HAYUYHbIC METObI UCCIEAOBAHUS (PU3UUECKUX SIBJICHUM, B TOM
Yyucie AJ1s1 IPOBEPKU TUIOTE3 U MOTYUYCHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIPUMED, TPAKTUUECKOTO UCIOJIb30BAHMS PA3JIMYHBIX UCTOYHUKOB
HSHEPrUM HAa OCHOBE 3aKOHA IMPEBPAICHUS U COXPAHECHMS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANpPaBICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pPE3yIbTaTOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHuUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YacCTH:
1) mIaTpHMOTHYECKOr0 BOCIMTAHUS:
— IIPOSIBIICHUE HHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHMCKOM
bu3nUecKoil HayKH;
— LIEHHOCTHOE OTHOIIEHUE K IOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PUZUKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:
— FOTOBHOCTh K aKTHUBHOMY YYacCTHIO B OOCYXKJECHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXEHUMN
busuKy;
— OCO3HAaHHME BAXHOCTHU MOPAIBHO--3TUYECKUX TMPUHIUIOB B AEATEIbHOCTU
YYEHOT0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
— BOCIPUSATHE DCTETUYECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHHYHOTO
ITIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMMO3HAHUA:
— OCO3HAaHME LEHHOCTH (PU3MYECKON HAYKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABISAIOIIEN KYJIbTYpPHI;
— pa3BUTHE HAYYHOW JIO003HATEIBHOCTH, HHTEpeca K HCCIEN0BATEIHCKON
JEATEIIbHOCTH;
5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIATONOJIyYHS:
— OCO3HaHHME IIEHHOCTH 0e30macHoro oOpaza JKH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBUJI 0OE30MacHOrO TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAITHUX YCIIOBUSIX;
— c(hopMupoBaHHOCTH HaBBIKA pedICKCUU, TPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U
TaKOTO € MpaBa y APyroro 4eioBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AaKTHMBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3ajady (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOpPoJa, Kpasi) TEXHOJOTHYECKOH M COIHMAIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHMIM;
— UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX C (PU3UKOM;



7) 3K0JIOrH4eCKOro BOCIIMTAHMS

— OpUEHTAalMsI Ha IPUMEHEHNE (PU3NUYECKUX 3HAHUM JUIs pelieHns 3a1a4 B 00J1acTu
OKpY’>KaloIlllel cpenbl, IJIAaHUPOBAaHUS IOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
HOCJIEACTBUM JUIsS OKPYXKAIOUIEH cpebl;

— OCO3HAaHME TIJ00AJBHOTO XapakTepa JKOJOTMYECKUX MpoOJIeM U NyTed HX
pEILIeHHS;

8) ajanTanum K M3MEHSIOIHUMCS YCJIOBHAM COLMAJIBHOI M NIPUPOAHON CpebI:
— NOTPEOHOCTh BO B3aMMOJICHCTBUH ITPHU BBIOJIHEHUH UCCIEIOBAaHUI U MTPOEKTOB
bu3nyeCcKoil HANIPaBICHHOCTH, OTKPBITOCTD OTBITY U 3HAHUSAM JPYTHUX;

— MOBBILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO 1EATEIbHOCTD;
— NOTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCIE (HOPMYIUPOBATh
UJIEH, IOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHME J1e(ULUUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B o0aacTu
busuKy;

— IUTAaHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUHU HOBBIX (PU3NUECKUX 3HAHUM;

— CTpEMJICHHE aHaJIM3UPOBATh U BBIABIATH B3aUMOCBSA3M NPUPOABI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUMH;

— OLIEHKA CBOUX JIEUCTBUI € YUYETOM BIIMSHHSI HA OKPYKAIOILYIO CPEY, BOZMOMXHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4COHBIC  JCUCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBuA:

®BLIBIISITh W XapaKTEpPU30BaTh CYIIECTBEHHbIE MPU3HAKK OOBEKTOB
(s1BIEHUI);

®yCTaHABIIMBATh CYIIECTBEHHbIN MpHU3HAK KiacCU(UKALMKU, OCHOBAHMS MJIs
000O0IIeHHS U CPaBHEHHS,;

®BLISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHMSI B pacCMAaTPUBAEMBIX (PakTax,
JAHHBIX U HAOJIOIEHUSX, OTHOCAIINXCS K (PU3HUECKUM SIBIICHUSIM;

®BLISIBIIATh IMPUYUHHO--CJIEICTBEHHBIE CBS3M NPHU HM3YyYEHUU (PU3NUECKUX
SBJIICHUA M IIPOLIECCOB, JE€JaTh BBIBOJABI C HCIIOJIb30BAHUEM JEIYKTUBHBIX U



UHAYKTUBHBIX ~ yYMO3AaKJIIOYEHUW, BBIABUTaTb THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIINYHH;

®CaMOCTOSITEIbHO BbIOUpaTh CIIOCO0 pemieHus: yueOHoU (hpru3nuecKkor 3a1adu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUS, BHIOOp HanOoliee MOIAXOASIIErO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

¢ HICTIOJIB30BATh BOMPOCHI KaK UCCIIE0BATEIbCKUNA HHCTPYMEHT MTO3HAHUS;

¢ IPOBOJUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY IUIaHY OIIBIT, HECIIOKHBIH
bu3HYeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBJICHUS;

e OLICHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMALIHIO, TOITYYEHHYIO
B XOJI€ MCCJIEI0BAHUS WIN SKCIIEPUMEHTA;

e CAMOCTOSITEILHO (DOPMYJIHPOBATH OOOOIEHHS W BBIBOJBI MO peE3yJibTaTaM
POBEIEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHMS,

« IPOTHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE PU3UUYECKUX IPOLECCOB,
a TaK)Ke BBIIBUTATh NPEINOJIOKEHUS OO0 MX pa3BUTUM B HOBBIX YCJIOBHSIX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmaumeii:

®IIPUMEHSTHh PA3IUYHBIE METOJbI, MHCTPYMEHTHI U 3alpOoChl NPU TMOUCKE U
oTOOpe MH(POPMALIUU WU AAHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

®aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MPEICTABICHMUS;

®CaMOCTOSITEIPHO  BBIOMPATh  ONTUMaJbHYIO  (OpPMY  TIpEICTaBICHHS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMbIe 3aJa4d HECIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIe YueOHbIe el CTBUSA:

®B X0/I¢ OOCYXJeHHUsT y4eOHOrO Marepuaia, Pe3yJbTaToB JIA0OPATOPHBIX
paboOT W MPOEKTOB 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl U
BBICKA3bIBATh WJCW, HAIlCJICHHBIE Ha pelIeHHe 3a7aud W MOJAJep)KaHue
O1aroxeaTeIbHOCTH OOIICHUS;

® COTIOCTABJISITh CBOM CYXKACHHS C CYKJIECHUSIMHU JPYTUX YYaCTHUKOB JIMANIOra,
OOHapyXUBaTh pa3IM4YMe U CXOACTBO MO3UIIHIA;

®BBLIPAYKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

o TyOJMYHO NPEACTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3UYECKOTO OIBITa
(3KCnIEpUMEHTa, UCCIEOBAHUS, IPOEKTA);

®[IOHMMATh U UCIOJIH30BATH MPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYATBHOU
paboThI MPHU pEeIIEHNH KOHKPETHON (PU3NUECKOU MPOOIEMBI;



®[IPUHUMATD LIEJTU COBMECTHOMN JEATEIBHOCTH, OPTaHU30BbIBAThH ACHCTBUS 11O
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaTh MPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

®BLITIOJHATH CBOIO YacTh PalOTHI, TOCTHrasi KaueCTBEHHOTO pe3yjbTaTa Io
CBOEMY HAIPABJIICHUI0O U KOOPAUHUPYS CBOU JIEHCTBUSA C JPYTHMMH YJICHAMH
KOMAaH/IbI;

®0OIICHMBATh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KpPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITMPOBAHHBIM YUaCTHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

® BBISBIISITH IPOOJIEMBI B dKU3HEHHBIX U YUYEOHBIX CUTYAIUSAX, TPEOYIOMUX IS
perieHus pU3NIECKUX 3HAHMI;

®OPUEHTUPOBATHCS B  PA3NIMYHBIX  MOAXOAAX  MPUHATHS  PELICHUM
(MHAMBUAYATbHOE, IPUHATUE PELICHUS B IPYIINE, IPUHATUE PELICHUNA TPYIIION);

®CaMOCTOSITEIbHO COCTaBJISITh AITOPUTM PELIEHUS (PU3NYECKON 3ajauu WU
IUIAHA UCCIIEJOBaHUs C YYETOM HMEIOIIMXCS pPEecypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;

e ieJIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, YDMOLMOHAJILHBIN HHTEJJIEKT:

®1aBaTh aJICKBATHYIO OLICHKY CUTyalluy U NIpeajiaraTh IJiaH €€ U3BMEHEHMUS;

®00BICHATh  MNPUYUHBI  JOCTHXKEHUA  (HEAOCTHUKEHUS)  pe3yibTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

®BHOCUTh KOPPEKTUBBI B JESATENBHOCTHh (B TOM YHCII€ B XOJ BBIIIOJHEHUS
(GU3MYECKOTO HCCIIEeIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

®OIICHUBATHh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUIM;

®CTaBUTh Ce0s1 HA MECTO JIPYroro YejJoBeKa B XOJE CIOpa WM JUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e[IpM3HABATh CBOE MPABO HA OLIMOKY MPH pElIeHUH (PU3NUYECKUX 3a7a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIy 00yueHus B 7 KJacce rnpeaMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

®1ICTIOJIH30BATh TOHSTHS: (PU3NYECKUE U XUMUYECKUE SBJICHUS, HaOIOICHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NYECKUX BEIMUUH, AaTOM, MOJICKYJIa,



arperaTHble  COCTOSIHHMSI ~ BemiecTBa  (TBEpIOE, IKUAKOE, Tra3000pa3Hoe),
MEXaHMUYECKOE JBIKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSAMOJIUHEHHOE),
TPAeKTOpHs, paBHOJACUCTBYIOMIas cuia, nedopmanusa (ymnpyras, IjiacTHUecKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

epaznuyaTh sABieHUS (AUPQy3us, TEIIOBOE IBUXKEHHWE YaCTHUIl BEIIECTBA,
paBHOMEpHOE JBUKEHUE, HEPABHOMEPHOE JBUKEHUE, UHEPLIUS, B3aUMOJICHCTBHE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUVIEHHOM OChIO BpAILEHHs, Iepenada
JaBJICHUS TBEPABIMUA TEIaMH, JKUIKOCTAMU W Ta3aMH, aTMoc(epHOe naBlieHHE,
IJIaBaHUE TeJ, TMPEBpalICHUS MEXaHWYEeCKOM DSHEpruu) IO OMUCAHUI0 HUX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OMNBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
busnUecKoe SBICHHUE,

epacro3HaBaTh MPOSIBIICHHE  HW3YUYCHHBIX  (UBUYECKUX  SIBJICHHM B
OKpY’)KaloleM MHUpe, B TOM uucie (U3UYECKHUE SBICHUS B MPUPOJIC: MPUMEPHI
JNBW)KEHHUS C PA3JIMYHBIMA CKOPOCTSIMH B )KMBOW M HEXKUBOM NPHUPOAE, NEUCTBHE
CWJIbl TPEHHUA B MIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO JABJICHUS HA KHUBOU
OpraHu3M, IJIaBaHUE pPBIO, pblYarn B TeJie YEJIOBEKa, MPH 3TOM IMEPEBOJUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
(bU3NYECKUX SBJICHHUI;

®OIUCHIBaTh M3YyUYCHHBIC CBOMCTBA TeNl U (PU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3ndyeckue BeIWYWMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CKOPOCTb, CPEIHsIS CKOPOCTb, CHJa YIPYTOCTH, CUJIa TSXKECTH, BEC Tella, Cuja
TpeHUs, AaBieHue (TBEPAOrO Tena, MXUIAKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJblI, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHUs), IPU
OMMMCAHWH MTPABUILHO TPAKTOBATH (PM3UUECKUIN CMBICIT UCTIOIb3YEMbIX BETUYNH, UX
o0O3HAaueHUsT W eAUHUIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJITUYUH;

eXapaKTepU30BaTh CBOWCTBA Tei, (PU3UYECKUE SBICHUS M IPOIIECCHI,
UCIIOJIb3Ys TIPAaBWJIA CIIOKEHUsSI CUJ (BAOJbL OJHOM TpsiMoil), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MPABUJIO» MEXAHUKHU, 3aKOH COXPAHECHHSI MEXaHUYECKOW SHEPTHUH, IPU STOM J1aBaTh
CIIOBECHYI0 (OpPMYJIMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYEeCKOe
BBIpAXKEHUE;

® 00BSICHATH (PU3NUYECKUE SBIICHUS, MPOIIECCHI M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE€ CHUTyallUd MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISBISATH
MPUYNHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOTMYECKUX I11aroB
c onopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SBJICHUN, PU3NYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;



epelath pacuéTHbIC 3a/1a4u B 1—2 1elCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCJOBHS 3a/ladyd
3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKIE BETUYUHBI B (DOPMYIIBI U
IPOBOANUTH PACUEThl, HAXOJUThH CIIPABOYHBIC JTaHHbIE, HEOOXOAUMBIC JJIsl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOU PU3NYECKON BETUUNHBL;

epacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEHIUTh MPU T[OMOIIH
bu3MYEeCKUX METOJI0OB, B OINHMCAHUM MCCIEIOBAHUS BBIIESATh IMPOBEPSIEMOE
Npeanojoxkenne (TUnoresy), pas3ivyarh W WHTEPHPETUPOBATH MOJYYECHHBIN
pe3ynbTaT, HAXOIUTh OLUTUOKH B XOJI€ OTIbITA, JIEIAaTh BEIBOJIBI 110 €TO Pe3yIbTaTaM;

®[IPOBOJUTD OIBITHI N0 HAOTIOACHUIO (PU3NUYECKUX SIBJICHUM WM (PU3MUECKUX
CBOMCTB Tel: (HOopMyIHpOBaTH IPOBEPSIEMBIE ITPEATIONI0KEHNS, COOUPATh YCTAHOBKY
U3 NPEJIOKEHHOrO0 00OpyIOBaHUs, 3aIUCBHIBATH XOJ ONbITa M (HOPMYIHPOBATH
BBIBO/IbI;

® BBITIOJIHATH NPSIMbIE U3MEPEHHSI PACCTOSHUS, BDEMEHH, MAcChl TeJa, 00bEMA,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATH TOKA3aHMs MPUOOPOB € YUETOM 3aJJaHHOM a0CONIOTHOM MOTrPEIHOCTH
VU3MEpPECHUM;

®[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MUYECKON BETUYHHBI OT
JIPYroi ¢ MCMOJIb30BAaHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO
JBUKYILIETOCS TeJla OT BPEMEHU JIBHXKEHHUSI T€J1a, CUITbl TPEHUS CKOJIbXKEHHUS OT Beca
Tesa, KauecTBa 0OpadOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHJIBI TPEHHS OT
IUIOIIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YJJIMHEHUS IPY>KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpYyKEHHOM YacTH Tejda U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUJIOTHOCTU Te€Ja, OT TIIIYyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS TEJ, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJITAHUPOBAHUM Y4YEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY U
BBITMOJIHATH U3MEPEHUS, CleAys PEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
MOJTy4YEHHOM 3aBUCUMOCTHU (PU3HUECKUX BEIUYMH B BUJIE NIPEIOKEHHBIX TaOJINIl U
rpaduKoB, AeyaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

®[IPOBOJIUTH KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEIMYHUH (TUIOTHOCTD
BEILECTBA JKUJKOCTU W TBEPAOrO TeJjla, CUJIa TPEHHUS CKOJIbKEHHUS, JaBJICHUE
BO3/1yXa, BBITAJIKUBAIOILAs CUJla, JEMCTBYIOIIAs HA TOTPYKEHHOE B )KUIKOCTb TEJIO,
KOA(UIIUEHT MOJE3HOTO ASHCTBHS IPOCTHIX MEXaHU3MOB), CIIEIYS PEI0OKEHHON
UHCTPYKIMU: TPHU BBIIOJHEHUH H3MEpPEHUN coOupaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY WM BBIYHMCIISITh 3HAUEHUE UCKOMOW BEJIMYHHBIL;

eCO0JII0IaTh MIpaBUiIa TEXHUKU O€30MaCHOCTU MpU paboTe ¢ J1abopaTOPHBIM
000opy1I0BaHUEM;



® yKa3bIBaTh MPUHIIUIIBI IEWCTBYS MPUOOPOB M TEXHUIECKUX YCTPOUCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCYAbl, 0apOMETp, pblUuar, MoJBUKHbBIN
Y HETIOJIBMDKHBIN OJIOK, HAKJIIOHHAS TIJIOCKOCTB;

®XapaKTEePU30BaTh NPHUHIIMIBLI  JCHCTBUA HW3YYCHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HAa UX ONMCaHUA (B TOM YHCIIC: MOAIIUITHUKY,
YCTPOMCTBO BOAOINPOBOJA, THAPABIMYECKUN IPECC, MAHOMETP, BBICOTOMED,
MOPIITHEBOM HACOC, apEOMETp), HMCIOJIb3ys 3HAHHS O CBOMCTBax (PU3MYECKUX
SIBJICHUA 1 HEOOXOAMbIC (PH3NYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;

® [IPUBOUTH IPUMEPHI (HAXOAUTh HHPOPMAIIHIO O TIPUMEPAX ) MPAKTHICCKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHUM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0e30MacHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 37I0pOBbS U COOJIOACHUS HOPM DKOJOTUYECKOTO TIOBEJCHHS B
OKPYKaIOIIEN CpeIE;

®OCYIIECTBIIATH OTOOpP HMCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHHM C 3aJIaHHBIM IMOMCKOBBIM 3aIPOCOM, HA OCHOBE MUMEIOIINXCS 3HAHUHN
U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOUYHHUKOB BBIACISITH WUH(POpPMAIUIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJIOCTOBEPHOM;

®ICTIOJIH30BaTh MPU BBIMOJHEHUU YYEOHBIX 3aJaHUN HAayYHO--TIOMYJISPHYIO
JUTEPATypy (PU3NYecKoro coaeprKaHus, CIPaBOUYHbIE MaTEpPHANIbI, PECYPChl CETU
NutepHer, BiageTh MNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

®C03/1aBaTh COOCTBEHHBIE KPAaTKHUE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 HCTOYHHKOB WHGMOpMAIMU (HU3HUUECKOTO COJEPKaHUs, B TOM YHUCIE
nyOJMUYHO JIeNlaTh KpaTKUE COOOIIEHMSI O Pe3yJibTaTax MPOEKTOB WIW YYEOHBIX
HCCIICIOBAHUM, TPU 3TOM TPaAMOTHO MCIIOJIb30BAaTh W3YYCHHBIN TOHSITUWHBIN
amnmapar Kypca (U3MKH, COMPOBOXKIATh BHICTYIIJICHUE MPE3EHTAIIUECH;

e[IpU BBHIMIOJIHEHUH YYEOHBIX IPOEKTOB U HMCCIIEIOBAaHUN paclpeessiaTh
00SI3aHHOCTH B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CICIUTh 3a
BBLIITOJIHEHUEM IUIaHA MOEHCTBUM, aAeKBAaTHO OIL€HMBAThL COOCTBEHHBIM BKJIAg B
JIEATEIIbHOCTh ~ [PYIIbl, BBICTPAaUBAaTh KOMMYHUKATUBHOE B3aUMOJEICTBHUE,
YUYUTHIBAS MHEHUE OKPYKAIOITHX.

K xoHiy 00yueHnus B 8 kjacce npeMEeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUIA:

®1ICTI0JIb30BaTh MOHSTHUS: Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IABUKECHHE
aTOMOB W MOJIEKYJ, arperaTHbIE COCTOSIHHUSI BELIECTBA, KPUCTAUIMYECKHE U
amop(Hble TeNa, HACBHIINIEHHBIH M HEHACBIIEHHBIM map, BIAKHOCTH BO3/YXa,
TEMIIEpPATypa, BHYTPEHHSS DSHEPTUs, TEIJIOBOM JBHUraTellb, 3JIEMEHTAPHBIN
AIEKTPUYECKUN 3apsf, OJJEKTPUUYECKOE II0JIE, NPOBOJHUKA M JUAJIEKTPUKH,
MMOCTOSIHHBIN 3JEKTPUUYECKUN TOK, MATHUTHOE TOJIE;



epaznuyaTh SBJIEHUS (TEIUIOBOE pACIIMpPEHHWE W CXKAaTUE, TeIlonepenaya,
TEIJIOBOE PpPAaBHOBECHE, CMauyMBaHUE, KalWUISIPHbIE SIBICHUS, HWCHApEHHE,
KOHJICHCAIusl, IUIaBJICHHE, KpucTaum3auus  (OTBEpAEBaHUE),  KHUIIEHUE,
Terionepeaaya (TemIoNpOBOAHOCTb, KOHBEKIUS, U3IIyUEHHE), FIEKTPU3aLHUs Tell,
B3aMMOJICUCTBHE 3apAJIOB, NEUCTBUS AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICUCTBHE MarHUTOB, JIEHCTBHE MArHUTHOTO MOJISI HA MPOBOAHUK C TOKOM,
AIIEKTPOMArHUTHAS MHIYKIIHS ) IO OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

epacro3HaBaTh NPOSBICHUE  M3YUYCHHbIX  (U3MYECKUX  SIBICHUU B
OKpY>Kal0IlleM MHUpPE, B TOM uucie GU3NYECKUE ABJICHUS B IPUPOJIE: IOBEPXHOCTHOE
HATSHKEHUE W KaWJUISIPHBIC SIBJICHHS B IPUPOJIE, KPUCTAILUIBI B IPUPOJIE, U3IIYyUEHUE
ConHua, 3amep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHEs, CHera, JJIEKTPUYECKUE SBIECHUS B aTtMmoc(epe, SJIEKTPUYECTBO KHUBBIX
OpraHU3MOB, MarHUTHOE MOJI€ 3eMJIU, APEi( MOTOCOB, POJIb MATHUTHOTO MOJIS JUIS
YKU3HM Ha 3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM IIEPEBOAUTH IPAKTUYECKYIO 3a7aqy
B yU€OHYI0, BBIJIEIATh CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUN;

®ONUCHIBATh M3YUYEHHBIE CBOICTBA T€N W (PU3NYECKHUE SIBICHUS, UCIOJIb3Ys
(bu3nuecKue BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SJHEPTUsl, KOJIMYECTBO TEILIOTHI,
yaelbHas TEIUIOEMKOCTh BEIIECTBA, YZAEJIbHAs TEIJIOTAa IUIABJICHHUS, YJEIbHas
TEIJI0Ta mapooOpa3oBaHus, yJelIbHasl TEIJIOTa CTOPAHMs TOIUIMBA, KOYPPUIIMEHT
IIOJIE3HOTO JEWCTBUS TEIUIOBOW MAILMHBI, OTHOCUTEIbHAS BIAXHOCTh BO3/yXa,
IIEKTPUYECKUI 3apsj, CHJIa TOKAa, AJIEKTPUYECKOE HAINpPSIKEHUE, COMPOTUBIICHUE
IIPOBOJIHUKA, YJI€JIbHOE COMNPOTUBIEHUE BeEllecTBa, paboTa M MOIIHOCTh
AIEKTPUYECKOr0 TOKA), MPU OMUCAHUHU PABWIIBHO TPAKTOBATH (PU3UUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEJIUYMH, OOO3HAUEHUS U €IWHULBl (U3NYECKUX BEJIUYMH,
HaXoAUTh (YOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEJITUUYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

eXapaKTEepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHUS U MPOLECCHI,
UCIIOJIb3YysI OCHOBHBIE MOJ0XKEHUSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUHU CTPOCHUS
BEILECTBA, MPUHLMUI CYNEPHNO3ULIUUA TMoJeHd (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsaa, 3akoH Oma I yyacTka 1enu, 3akoH Jxoynsa—JIeHna, 3akoH
COXPaHEHHUsl SHEPTUH, NMPU STOM JlaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

®00BICHATh (PU3MYECKUE TPOLIECCHl M CBOMCTBAa TE€l, B TOM 4YHUCJIE U B
KOHTEKCT€ CHUTyalluid MpPaKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa: BBISABIATH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHUE U3 1—2 JTOrMYEeCKUX IIaroB C
Ormopoit Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBICHUM, (PU3NIECKUX 3aKOHOB
WM 3aKOHOMEPHOCTEH;



epelaTh pacuéTHbIC 3a/1a4u B 2—3 NEeHUCTBUS, UCIIONB3YS 3aKOHBI U (POPMYJIBL,
CBsI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHUS 3aJaud
3aMKCBIBATH KPATKOE YCIIOBUE, BBIABIISITh HEAOCTATOK IAHHBIX ISl pELICHUS 3a/1a4H,
BbIOMpaTh 3aKOHBI U (QOPMYJbl, HEOOXOMUMBIE ISl €€ pEeUIeHHs, MPOBOJIUTH
pacuéTbl M CpaBHUBAThb IOJYYEHHOE 3HAY€HUE (QPU3NYECKOW BEIUYMHBI C
U3BECTHBIMU JJAHHBIMU;

epacro3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO pEHIUTh TpPU MOMOIIU
¢u3nYecKuX  METOAOB, WCIONIb3YysS ONHCAHME HCCICNOBAaHUS,  BBIICTATH
IIPOBEPSAEMOE MPEAINOIOKEHNE, OLIEHUBATh MPABHJIBHOCTh MOPSAIKA MPOBEACHUS
VICCJIEIOBAHMSL, I€TIaTh BBIBOJIBI;

®[IPOBOJUTH OIBITHI N0 HAOTIOACHUIO (PU3NUYECKUX SBJICHUM WIN (PU3MUECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb JAaBJICHHUS BO3/AyXa OT €ro
o0béMa, Temrmeparypbl, CKOPOCTH IIpollecCa OCTBHIBAHMS W HAarpeBaHus NpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPaTypbl JKUIKOCTH M IUIOMIAAUM €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IOCTOSTHHBIX MarHUTOB, BU3YyaJIM3al[isl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JNENUCTBUS. MAarHUTHOTO TOJI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MOCTOSIHHOTO TOKA): (POpMYJIMpOBaTh MPOBEPSEMbIE
IPEIINOJIOKEHNsI, coOUpaTh YCTAHOBKY U3 TMPEAJIOKEHHOro 000pya0BaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

® BBITIOJIHATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSIKEHHs] C HCIIOJIb30BAHUEM aHAJOrOBBIX NMPUOOPOB U
JATYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH PE3YIbTaThl U3MEPEHUN C Y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

®[IPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOU (PU3MUYECKON BETUYUHBI OT
JPYrol C HMCHOJB30BAHUEM NPSIMBIX HM3MEPEHHH (3aBUCHMOCTH CONPOTUBIICHUS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM IONEPEYHOr0 CEYEHHS] W YIEIbHOIO
CONMPOTHUBJIEHUS BEUIECTBA MPOBOAHUKA, CHIIBI TOKA, UAYILIEr0 Yepe3 MPOBOJAHUK, OT
HaIpsHKeHUs! Ha TPOBOJHUKE, UCCIIEIOBAHUE MOCIEA0BATEIHHOIO U MapajlieIbHOTO
COETMHEHHI MPOBOJHUKOB): TUIAHUPOBATH UCCIEI0BaHUE, COOMPATh YCTAHOBKY U
BBITMIOJIHATH U3MEPEHUs, CleAys PEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
MOJyYEHHOW 3aBUCHUMOCTM B BHJE TaOmUI M TpaduKOB, JA€IaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

®[IPOBOJUTh KOCBEHHBIE M3MEpPEHHUs (U3NYECKUX BEIUYMH (yAeJbHas
TEIUIOEMKOCTh BEILECTBA, CONPOTUBJIEHHE NPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJE€Ayd NpPENIOKEHHOW WHCTPYKLUH, W BBIUHUCIATh 3HAYECHHE
BEJIMYMHBI,



ecOOI0IaTh MpaBUJia TEXHUKU O€30MacHOCTH MpH padoTe C J1ab0paTOPHBIM
000pyIOBaHUEM;

®XapaKTEpU30BaTh MPUHIUIBI  JEUCTBUS  M3YYCHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA WX ONUCaHud (B TOM YHCIE: CHUCTEMA
OTOIUIEHUS IOMOB, TUTPOMETP, IMApOBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUETUHK
AIEKTPUUECKOM DHEPIruM, DSIEKTPOOCBETUTENIbHbIE MPUOOPHI, HarpeBaTesbHbIC
AIEKTPONIPUOOPHI (IPUMEPDI), DIEKTPUUECKUE MPEAOXPAHUTENU, IEKTPOMATHUT,
AJIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOIb3ys 3HAaHUA O CBOMCTBAX
buznyecKux SIBICHUN U HEOOXOAUMBIE (PU3UUECKIE 3aKOHOMEPHOCTH;

®paclo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHUS, DJIEKTPOCKOII,
pEeoCcTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LIENEH C MOCIEeI0BATEIbHBIM U
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYEHUS
AJIIEMEHTOB JJIEKTPUUYECKUX LENEH;

® [IPUBOUTH IPUMEPHI (HAXOAUTH MHGOPMAIINIO O PUMEPAX) MPAKTHIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU JJIA OOeCriedeHUs
0e30macHOCTH TIPU OOpaIlleHUHd ¢ MPUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

® OCYIIIECTBIIATH MOUCK MH(pOpMaIuu puzndeckoro coaepkanus B UutepHere,
Ha OCHOBE MMEIOIIUXCS 3HAHUHN U TyTEM CPABHEHHUS IOMTOTHUTEIBHBIX HICTOYHUKOB
BBIICNISATh MH(MOPMAIINIO, KOTOpas SBJISETCS MPOTUBOPEYMBON WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

®ICTI0JIb30BaTh MPHU BBINOJHEHUHU YUE€OHBIX 3aJaHUN HAYYHO--TIOMYJISPHYIO
JUTEPATYPy (PU3NYECKOTrO COAEpKaHUs, CIPABOUYHbIE MaTepHabl, PECYPChl CETU
WuTepHeT, BiaaeTh nNpuéMamMu KOHCHEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

eco3/1aBaTh COOCTBEHHbIC NUCHbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
00001mast nHOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COICpKAHUS, B
TOM  4ucle  MyOJMYHO  MPEACTaBIATh  pE3yJbTaThl  MPOEKTHOM WU
MCCIIE0BATENbCKOM NESTEIbHOCTH, IPU 3TOM I'PAMOTHO UCIIOIb30BATh U3YYEHHBIN
MOHSATUIHBIN ammapat Kypca (pu3uKu, COMpOBOKAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

®[IpM BBIMOJHEHUU YYCOHBIX TMPOCKTOB M UCCICAOBAHMA (HUIUIECKUX
IPOLIECCOB  pacHpeiesiATh OO0SA3aHHOCTH B TIpyHIe B COOTBETCTBUH C
MIOCTABJICHHBIMHM 3a/1a4aMH, CJEOUTh 32 BBINOJHEHUEM IUIAaHA JCHUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKJIAJl B JIEATEIbHOCTh
IPYIIIbI, BBICTPaUBaTh KOMMYHUKATUBHOE B3AUMOJECHCTBUE, MPOSBIIAS TOTOBHOCTh
paspemniaTh KOH(QIUKTHI.



K xonIy 00yueHus B 9 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

®1ICTI0JIb30BATh OHATHUA: CUCTEMA OTCUETA, MaTepUalIbHAsI TOUKA, TPACKTOPHSI,
OTHOCHUTEIBHOCTh ~ MEXaHWYECKOTO  JBWXKEHUs,  Acdopmamms  (ympyras,
IJIacTU4YeckKas), TPEHHE, IEHTPOCTPEMHUTEIPHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, MEeHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
TeJla, pPaBHOBECHE, MEXaHWUYECKHE KOJeOaHWs W BOJHBI, 3BYK, HHOPa3ByK U
YIbTPa3BYK, JICEKTPOMArHUTHBIEC BOJIHBI, IIKajda 3JEKTPOMAarHUTHBIX BOJH, CBET,
OJIM30PYKOCTh U JATBbHO30PKOCTh, CIIEKTPhI UCIYCKAHHUS U TOTJIOIICHUs, anbda-,
0eTa- ¥ raMMa-u3IIy4deHus, U30TOIIbI, SACPHAs YHEPTeTHKA,

epa3nuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE IMPAMOJIMHEHHOE
JIBI)KCHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBM)KCHHE, CBOOOJHOE II1aJICHHE
TeJ, PABHOMEPHOE JBIKEHHUE MO OKPYKHOCTH, B3aMMOJICHCTBUE TEJI, pEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolIMe U BBIHYKICHHbIC KOJIEOaHMUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXEHHE  3BYKa, MPSIMOJIMHEHHOE
pacnopoCcTpaHEHHUE, OTPAKEHUE U MPEIOMIICHHE CBETa, II0JHOE BHYTPEHHEE
OTPa)KEHHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HUKHOBEHHUE
JMHEWYATOro CIEKTpa U3JIyYEHHUs) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JICMOHCTPUPYIOIINX JaHHOE (DHU3UUECKOE SIBJICHHUCE;,

epacro3HaBaTh IMPOSBICHHE  HW3YUYCHHBIX  (U3UYCCKUX  SBJICHHH B
OKpY’KarolieM Mupe (B TOM uuciie (GU3UYCCKHE SBJICHHUS B MPUPOC: MPUIHUBBI U
OTJIUBBI, ABUXeHUE TUIaHeT COJIHEUHON CHCTEMBI, PEaKTUBHOE JBUKECHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB >KMBOTHBIMHU, 3E€MJICTPSCEHUE, CEHCMUUYECKHUE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOrHIECKOe
JNEeWCTBUE BUIUMOTO, YIbTPAhHUOJIECTOBOTO W PEHTTCHOBCKOTO H3IyYCHHH,
€CTEeCTBEHHBIN paJUOAKTUBHBIN (POH, KOCMHUYECKHE JIy4d, pPaIdO0aKTHBHOE
W3JIydeHUE TPUPOJHBIX MHUHEPAJIOB, JCHCTBHE PaTUOAKTUBHBIX H3Jy4CHUN Ha
OpraHu3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B Y4COHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

® ONMCHIBATh M3YYEHHBIC CBOMCTBA TeNl W (PU3WYECKUE SIBJICHUS, MCIOIB3YS
dbu3nyeckue BeIWYUHBI (CpeIHSIsT W MTHOBEHHas CKOpPOCTh Tejla IIpH
HEPAaBHOMEPHOM JIBUKEHUU, YCKOPEHHE, MIEpeMeleHre, MyTh, YIJIOBas CKOPOCTh,
cuJjia TPEHUsI, Cujla yIpyrocTu, CHIa TSKECTH, YCKOpPEHUE CBOOOIHOTO MaieHUs, BEC
Tela, UMITYJIbC Tella, HWMIYJIbC CHIIBI, MEXaHW4ecKas padoTa W MOIIHOCTD,
MOTEHIUAJIbHASL DHEpPrusi Teja, TMOJHSITOr0 HaJ MOBEPXHOCTHIO  3€MJIH,
MOTEHIUAJIbHASL SHEPIrUsl CXKATONH MPYKUHBbI, KUHETUYECKAs SHEPrus, IOJHas
MEXaHUUYECKas dHEPrusi, IEePUoa U 4acToTa KojJeOaHuM, JJIMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKa3aTedb MPEOMJICHUS CPebl), MpHU



ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJB3YEMBIX BEIMYUH,
00O3HAUYEHUS W €OUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTHb (OPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3MYECKYIO BEIMUMHY C APYTUMHU BEIIMYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

eXapaKTEepU30BaTh CBOWCTBA TeJ, (U3MUECKUE SBICHUS U IPOILECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH BCEMUPHOTO TATOTECHHMSI, TIPUHIIUI
CYTIEPIO3HIIMU CHJI, IPUHIUI OTHOCUTENbHOCTH [ anmies, 3akoHsl HptoToHa, 3aK0H
COXpaHEHHUS HUMITYJIbCA, 3aKOHBI OTPAXCHHUS M TPEIOMIICHHUS CBETa, 3aKOHBI
COXpaHEHUs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJMPOBKY 3aKOHA M 3allUChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAKEHHUE;

®00BACHATh (HM3MUECKHE MPOIECChl M CBOWCTBA TElI, B TOM UHCIE U B
KOHTEKCTE CHUTyalldii TMPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa: BBIABIATH
IPUYUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIaroB
C onopoi Ha 2—3 U3yYEHHBIX CBOWCTBA (PU3NUYECKUX SIBJICHUM, PUZNUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

epeniaTh pacu€THBIE 3a7a4d (OMUPAIOLIMECS HA CUCTEMY U3 2—3 ypaBHEHHUN),
UCTIOJNB3YS 3aKOHBI 1 OPMYJIBI, CBA3BIBAIOIINE (PU3HMUECKHE BETNIMHBI: HA OCHOBE
aHallM3a yCIIOBUS 3a7aud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTAIOIINE
WM U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE MJIs
pellieHusi, MPOBOAUTH pPACUEThl M OLIEHWBATH PEATUCTHUYHOCTb MOJYyYEHHOIO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

®pacrmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO pPEIIUTh TMPU TOMOIIA
bu3nYecKnX  METOAOB, WCIONB3YysS ONHCAHWE HCCICNOBAaHUS,  BBIICTATH
IPOBEPSIEMOE TPEAIONOKEHNE, OIEHUBATh MPABUIILHOCTh TOPSAKA TPOBEACHUS
UCCIJIEIOBaHMsI, JIelaTh BBIBOJBI, HMHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

®[IPOBOMTH OMBITHI TT0 HAOTIOACHHUIO (PM3MUECKUX SBICHUMA WIN (PU3MUECKUX
CBOMCTB Ten (M3yueHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPTUH,
3aBHCHMOCTh TIepHoAa KoJeOaHUN MPYKUHHOTO MasTHHUKA OT MacChl Tpy3a U
KECTKOCTU TMPYXKUHBI U HE3aBUCUMOCTh OT aMIUIMTYAbl MalbIX KOJEeOaHUH,
IpsIMOJIMHEMHOE pacnpoCTpaHEHHE CBETa, Pas3iioKeHHe Oeoro cBeTa B CIIEKTP,
U3y4eHHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOMCTB H300pakeHUs
npeaMera B coouparoniei JIMH3e, HaOII0IeHUE CIIONIHBIX U IMHEWMYAThIX CIIEKTPOB
U3IIy4YEHHsI): CAMOCTOSITEIbHO COOMpPAaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
00Opy/IOBaHUs, OINHUCHIBATH XOJA OINBITa W €ro pe3yiabTaThl, (HOPMYIHpPOBATH
BBIBO/IbI;



®IIPOBOJIUTH MPU HEOOXOAMMOCTU CEPHUI0 TMPSMBIX H3MEPEHUH, OMpeesis
CpelHee 3HaueHUE M3MepsAeMOil BenuuuHbl ((POKYyCHOE paccTOsHUE cOOHparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOco0a u3MepeHus (M3MEepUTEILHOTO IprOopa);

®IIPOBOJIUTH  WCCIICIOBAHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYHH C
WCITOJIP30BAaHUEM TIPSMBIX HM3MEpPEHUH (3aBUCHMOCTH IIyTH OT BPEMEHH TpHU
PAaBHOYCKOPEHHOM JIBIDKEHMHM O€3 HadyallbHOM CKOPOCTH, Iepuojaa KosieOaHun
MaTEeMaTUYeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaKEHHs CBETa
OT yria MaJCHWS W yria TMPEJOMJICHHS OT yrja IMaJeHus): IJIaHUPOBAThH
WCCJICIOBAHNE, CAMOCTOSATEIIFHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIBTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI[ U TpaduKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

®[IPOBOJIUTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMUUH (CPEHSSA CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOIHOTO
nafIeHUs, )KECTKOCTh IPYKUHBI, KOADDHUIUESHT TPEHUS CKOJIbKECHUS, MEXaHINIECKas
paboTa W MOITHOCTh, YacTOTa W TIEPHOJ KOJCOAHWH MaTEeMaTHYECKOTO U
MPY>KUHHOTO MasiTHUKOB, ONTUYECKAasl CUjla cOOMparoiie JIMH3bI, paIHOAKTUBHBIN
¢boH): TUTAHMPOBATH H3MEPEHHS, COOMpaTh AIKCIEPUMEHTAIHHYIO YCTAHOBKY H
BBITIOJTHATH U3MEPEHHUSI, CIEAYS MPEAIOKECHHOW HHCTPYKITUH, BBIYUCIISATH 3HAUYCHUE
BEJIMYMHBI M aHAJIM3UPOBATh IIOJIYYCHHBIC PE3yJIbTaThl ¢ YYETOM 3aJIaHHOMN
IIOrPETHOCTHA U3MEPEHUN;

®CO0JIIOIaTh TIpaBUiIa TEXHUKU O€30MAaCHOCTU MpU paboTe ¢ J1abopaTOpHBIM
o00opy10BaHUEM;

epasznuyaTh OCHOBHBIC TMPU3HAKKM M3YUYEHHBIX (DUIUYECKUX MOJICIICH:
MaTepHaibHas TOYKa, a0COTIOTHO TBEPJOE TEIO0, TOUCYHBIA UCTOYHHUK CBETA, YU,
TOHKas JINH3a, TJIaHETapHAasi MOJIETh aTOMa, HyKJIOHHAsI MOJIEIh aTOMHOTO SIIpa;

eXapaKTEePU30BaTh NPHHIMIBI  JACHCTBUS  HM3YYCHHBIX IMPUOOPOB M
TEXHUYECKUX YCTPOMCTB C OMOPOW HAa WX OMHCAHHA (B TOM YHCJE: CIUIOMETD,
JATYMKH TTOJIOKEHUS, PACCTOSIHUSA U YCKOPEHUS, paKkeTa, dX0JIOT, OYKH, IEPUCKOII,
doToamnmapaT, ONTHYECKHE CBETOBOJBI, CIEKTPOCKOMN, JO3UMETpP, Kamepa
Buibcona), UCoJib3ys 3HaHUS O CBOMCTBAX (DU3UUYECKUX SIBJICHUN U HEOOXOIUMbIC
bu3nYecKue 3aKOHOMEPHOCTH;

®ICTIOJIH30BATh CXEMbl M CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
pelieHnr Y4eOHO--TIPAKTUYECKUX 3a]1ad, ONTUYECKUE CXEMBI JIJISi TOCTPOCHUS
M300paKEHHI B TNIOCKOM 3€pKaJie U COOMpAIOIIeH JTHH3E;

® [IPUBOAUTH IPUMEPHI (HAXOAUTH MHGOPMALIUIO O MPUMEPAX) MPAKTUIYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU A1 OOecredeHus
0e30MacHOCTH TMpU OOpallleHUd ¢ NpUOOpaMu U TEXHUUYECKUMHU YCTpPOMCTBaMH,



COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TOBEJICHHUS B
OKPYKaIoLIEN CpeIe;

® OCYUIIECTBIJIATH MOUCK MH(POpMaInu HrU3nuecKkoro coaepkanus B Iurepuere,
CaMOCTOSITENILHO (OPMYIHUPYs TMOUCKOBBIM 3allpoC, HAXOIUTh MyTH OMPEIeIICHUs
JIOCTOBEPHOCTH IOJIyYEHHOH MH(OpMAlMM Ha OCHOBE MMEIOLIMXCS 3HAHUA U
JIOTIOJIHUTENBHBIX UCTOUYHUKOB;

®ICITI0JIb30BaTh NMPHU BBHIMOJHEHUH YYEOHBIX 3a/JaHUN HAyYHO--TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTEpUaibl, PECypChl CETU
WuTepHeT, BiaaeTb nNpuéMaMu KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3zoBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBON CHUCTEMBI B IPYTYIO;

eco3/1aBaTh COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
UHGOpPMaIIMU U3 HECKOJIBKUX MUCTOYHHKOB (PU3MUECKOIrO COAECpKaHUs, MyOIMYHO
IIPEACTABIATH PE3YJIbTAThl IPOCKTHOM WM NCCIIEA0BATENBCKOMN NEITENBHOCTH, IIPU
OTOM TPAMOTHO HCIOJb30BaTh H3YyYCHHBIM MOHATUMHBIM AaIlapar H3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE TMPE3CHTAME C y4ETOM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnuecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoanubie| IlpaxTirieckue o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeb
Pa3nes 1. ®usnka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpPa
bu6mmorexa [IOK
: - 2 0
11 Pu3HKa - HayKka 0 PHPOJE 0 https://m.edso00.ru/7f416194
bubmuorexa [JOK
: 2
12 (DH3HHCCKHE BEIINIHHI 0 0 https://m.eds00.ru/7f416194
. bubmuorexa [JOK
: 2 0 1
1.3 EcrecTBeHHOHAy4HBIN METO/ MO3HAHUSA https://m.eds00.ru/7f416194
Htoro no paznemny 6
Pa3nes 2. [leppoHayajibHbIe CBeIeHUSI O CTPOEHHUH BellleCTBa
bu6mmorexa [IOK
: 1 0
2.1 CTpocHue BeilecTsa L https://m.edso00.ru/7f416194
29 JIBH>KeHWE M B3aUMOJICMICTBUE YaCTHI] 2 0 1 bubnuoteka [JOK
' BeleCTBa https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
: 2 1 1
2.3 ArperaTHble COCTOSIHUS BEILIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue 1 B3auMo/ieilicTBUE TeJl
bu6mmorexa [IOK
: 3 0 1
3.1 MexaHmeckoe ABIKCHHE https://m.eds00.ru/7f416194
bu6mmoreka [JOK
: 4 1
3.2 Muepuus, macca, II0THOCTE 0 https://m.edso00.ru/7f416194



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

bubmuorexa [JOK

3.3 Crna. Buet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMJIKOCTEl U ra3oB
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 1 bubnmoreka [JOK
' TeJIaMU, )KUJIKOCTIMH U razamu https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
4.2 Jlasnenne KuKocTH > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOCpEpHOE JiaBICHHE 6 1 https://m.edso0.ru/7f416194
44 JlelicTBue KUIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX T€JIO https://m.edsoo.ru/7f416194
Hroro no paszeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTDH. JHeprus
bu6mmorexa [IOK
51 PaGota u mommHoCTS 3 ! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
5.2 HpocThie MexanusMeL > . https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 Mexanmaeckas sueprus 4 0 https://m.edsoo.ru/7f416194
Hroro no paszneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 15



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

8 KVIACC

KoJsmn4yecTBOo 4acoB JIeKTPOHHBbIE
Ne i/ HaumeHnoBaHue pa3aesioB U TeM K n (nudpossbie)
3 nporpaMMbl Beero OHTPOJILHBIE PAKTHYECKHC! o 5haz0BaTeabHbIE
padoThI padoThbI pecypebi
Pa3pgen 1. TensioBbIe siBJICHUS
N bubmuorexa [JOK
7
1.1 CtpocHue U CBOICTBA BEIECTBA 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 Teniosbie npouecch! 21 1 > https.//m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paszgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
21 DneKkTpruyecKkue 3apsiibl. 3apsyKEHHBIE Tella U 7 0 1 bubnuotexa [JOK
' HUX B3aUMOJEICTBHE https://m.edsoo.ru/7f4181ce
N N bubmuorexa [JOK
2 1 7
2.2 [TocTOSIHHBIN PTEKTPUUECKUN TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
6 1 15
2.3 MarsuTHbIC ABICHHA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
4 0 0
2.4 IMEKTPOMArHHTHAS HHIYKIS https://m.edsoo.ru/7f4181ce
Hroro no paszaeny 37
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5



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

9 KJIACC

KoJsmn4yecTBOo 4acoB JIeKTPOHHBbIE
Ne m/m HanmeHnoBaHue pa3aeioB U TeM (uudposBbie)
B NMPOrpamMMbl Bcero KOﬁHTpOJ‘IbeIe HpﬁaKanecKne oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. Mexanu4deckue siBJICHUSA
11 Mexannueckoe IBUKEHHUE U CITOCOOBI €0 10 0 1 bu6mmoreka [IOK
' OITMCaHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
. 20 1 3
1.2 Bsanmoneiictaue Ten https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 10 0 3
1.3 SaKOHEI COXPaHCHHS https://m.edsoo.ru/7f41a4a6
Hroro no paszaeny 40
Pa3znen 2. MexaHn4yecKkHe KoJ1e0aHusI U BOJIHBI
bu6nmoreka [IOK
. 7 0 3
2.1 Mexamyraeckue konebanms https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. . 8 1 3
2.2 MexaHHaeCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasnen 3. DieKTpOMArHUTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3zaen 4. CBeToBbIE SIBJEHUS
bu6mmorexa [IOK
. 6 0 2
4.1 3aKOHBI paclpoCTPAHEHHUS CBETa https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
. 6 0 3
4.2 JIuH3BI U ONTUYECKUE PUOOPHI https://m.edsoo.ru/7f41a4a6



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

bubmuoreka [JOK

4.3 Pasnoxenue 6€10ro CBETa B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no paszaeiny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue u MorIoneHne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.2 CTpocHue aToMHOro A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 sinepueie peakiuu ! 1 https://m.edsoo.ru/7f41a4a6
HWroro mo paszaeny 17
Pasnen 6. [loBTOopuTe 1bHO-00001IAI0IMIT MOAYIb
6.1 [ToBTOpeHMe U 006001IIEHUE COACPHKAHUS 9 2 bubnuotexa [JOK
' Kypca ¢usuku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounuecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vDOKa K I uudgpoBbie
o/ yp Beero Oﬁl—lTpOJIbeIe pﬁaKTuqecKne 06PA30BATEBHBIE
padoTbI padoTsI pecype
1 ®u3nka — Hayka o npupozne. JBneHus 1 bubnnorexa [HOK
MIPUPOIBI https://m.edsoo.ru/ff02f72a
bubmuorexa [JOK
1
2 PusHeckne sBACHHA https://m.edsoo.ru/ff0def2a
3 Ou3nyecKue BEJIMYNHBI U UX U3MEPEHHE 1 bubmmorexa LIOK
p https://m.edsoo.ru/ff09nga
VYpok-uccnenosanue "M3mepenne
4 Telivme aT fl [IPH TIOMO I/IIzKI/I KOCTHOTO 1 1 bubmmorexa LOK
PATYPRI TP H A " https://m.edsoo.ru/fsd67a
TEPMOMETPA U JATUHKA TEMIIEPaTypPhl
5 Mertoasl HaydHOTO MO3HaHUs. Onucanue 1 bu6mmoreka [JOK
(bU3HYECKUX SIBICHUHN C TOMOIIBI0 MOJIeTIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoTess:
6 JATBHOCTH MOJETA IIapUKa, MyIIEHHOTO 1 1 bubnunoreka [JOK
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOoJbIle https://m.edsoo.ru/ftyudf2a
BBICOTA ITyCKa"
7 Crpoenue BemecTBa. ONBITH, JOKA3bIBAIOIINE 1 bu6mmoreka [JOK
JHUCKPETHOE CTPOCHUE BEILIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBMDKEHHE YaCTHII BEIIECTBA 1 Eubmorexa LIOK
teen https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMbITHI 110 1 1 bubnuorexa [JOK
HaOJFOJICHUIO TEIIJIOBOTO PACHTUPEHUS Ta30B» https://m.edsoo.ru/ff0a013e
10 ArperarHble COCTOSIHUSI BEIIECTBA 1 bubmorexa LIOK

https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff02f72a
https://m.edsoo.ru/ff0def2a
https://m.edsoo.ru/ff09nga
https://m.edsoo.ru/fsd67a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ftyu9f2a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a05c6

bubnuomexa [JOK

1 Bxoonan koumponvnan paboma https://m.eds00.ru/ff0a0378
12 Mexanudeckoe nBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE IBUIKCHHE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
13 Cropocts. EaunuuE! cropocTH https://m.edsoo.ru/ff0a079c
14 Pacyer myTu 1 BpeMeHH JBUKECHUS bubmorexa LIOK
& Yt P a https://m.edsoo.ru/ff0a0ae4
bu6mmoreka [IOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.eds00.ru/ff0a0c10
16 IImoTHOCTH BemecTBa. Pacyer macceol u bubnuorexa [JOK
o0BbeMa Teja 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHas padota «Onpenenenue bubnuoreka [IOK
TJIOTHOCTHU TBEPJIOTO TEJIa https://m.edsoo.ru/ff0al02c
18 Pewenue 3anau no reme «IlimotHOCTH bubnuorexa [JOK
BEILIECTBA» https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepuCTHKa B3aUMOICHCTBUS bubnunoreka [JOK
ten. Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0al23c
o | Mmoo e e 10K
3ABHCHMOCTH PaCTAACIHA LICQOpMAll https://m.edso0.ru/f07873c
MPY>KUHBI OT MPUIIO’KEHHON CHIIBI»
bu6mmoreka [IOK
21 SIBnenue Tarorenus. Cumia TsHKECTH https://m.eds0o.ru/ffoal56e
| o el e Busmorea 101
" A https://m.edso0.ru/ff0a1778
TSKECTU
23 Cuna TspKecTH Ha IPYTUX IUIaHeTax. bubnnoreka [JOK
DuU3nYECKUEe XapaKTEePUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cui. Jlnunamomerp bubmorera [IOK

https://m.edsoo.ru/ff0al8cc
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bubmuoreka [JOK

25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778

26 CrioxeHue IByX CHUJI, HallpaBJIECHHBIX 110 bubnmoreka [JOK
OJIHOM IIpsIMOM. PaBHOAEHCTBYIOIIAs CUII https://m.edsoo.ru/ff0ala70

27 Pemenue 3amgau no reme "PaBHonelicTBytoMIAs bubnnoreka [HOK
cun"” https://m.edsoo.ru/ff0ala70

28 Cwiia Tpenust u e€ Bubl. TpeHue B IpUPOAC U bubnmoreka [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT bubnnorexa [HJOK
CHUJIbI IaBJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TOBEPXHOCTEH»

30 Pemenue 3agau Ha onpeneneHue bubnnoreka [JOK
PaBHOACHCTBYIOIIEH CHIIBI https://m.edsoo.ru/ff0alcc8
Pemenue 3anay no remam: «Bec Tena»

31 « aq)nqecfoe M300pakCHUE CHIT» ((C,I/IJIBI» Eubmorexa IIOK

p . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJIEHICTBYIOIIAS CHII»
Konmponvnas paboma no memam:

30 «Mexanuueckoe osuicenue», «Macca, bu6mmoreka [JOK
naomuocmoy, «Bec menay, «I paguueckoe https://m.edsoo.ru/ff0alde0
uzoopaxcenue cuny, «Cunv»

33 Hasnenue. CiocoObl yMEHBIIIEHUS U bubnunoreka [JOK
YBEITUYEHUS TaBICHUSA https://m.edsoo.ru/ff0a20a6

34 JlaBnenue raza. 3aBUCUMOCTb JAaBJICHUS Ta3a bubnuotexa [JOK
0T 00BEMA, TEMIIEPATYPHI https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHust TBEPABIMU TEIAMH, bu6mmoreka [JOK
SKUIKOCTSIMU U razaMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBiaeHue B )XKMAKOCTH U ra3e, BBI3BAaHHOE bu6mmorexa [IOK
JIEUCTBUEM CUJIBI TSHKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «JlaBneHue B bu6mmoreka [IOK

JKUIKOCTH | rase. 3akoH [lackais»

https://m.edsoo.ru/ff0a2826
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bubmuoreka [JOK

38 Coobmaromecs cocyp! https://m.edsoo.ru/ff0a2970
39 lMuppaBiarueckuii mpece Bubmaorexa IOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBON KUIKOCTHBII bubnmoreka [JOK
HAacoc https://m.edsoo.ru/ff0a3136
41 ATmochepa 3eMiIH U IpUIHUHBL e bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Bozmyxa. AtmochepHoe naBiieHue https://m.edsoo.ru/ff0azbsa
43 H3mepenne armocdeproro aapneHus. OmnbIT bubnnoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubnnoreka [JOK
BBICOTHI HaJ| YDOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoun. AtmochepHoe 1aBieHue bubnuorexa [JOK
Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme " AtmochepHoe bubnmnorexa [JOK
naBieHue" https://m.edsoo.ru/ff0a2fc4
47 JlericTBUE KUJKOCTH U Ta3a HA MOTPYKEHHOE bubnuotexa [JOK
B HUX T€JIO. ApXUMEJIOBA CHIIA https://m.edsoo.ru/ff0a3276
JlaboparopHas padota «Onpenenenue
48 BLITaJII)K:IBE:(I)H;;é)ﬁ CI/IJTIL;;LL;/IIJCTI];;};;?I Ha Eggg}j&f&% (L)Ir(J/I]ff0a33fC
TEJI0, NOTPYKEHHOE B KUJIKOCTh)» T '
JlaGopatopHast paboTa 1o Teme
49 «ccnenoBanue 3aBUCUMOCTH Beca Tena B bu6mmoreka [IOK
BOJIE OT 00bEMa MOTPYKEHHOMU B KUAKOCTh https://m.edsoo.ru/ff0a3514
YaCTH TeJIa»
50 [TnaBanue Ten bubmorexa LIOK

https://m.edsoo.ru/ff0a3a96
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JlaboparopHas padota "KoHcTpynpoBaHue

bubmuoreka [JOK

51 ApCOMETpA HIIH KOHCTPYHPOBAHHE H(,),HKH 1 ! https://m.edsoo.ru/ff0a3a96
onpejieraeHue e€ rpy30no1bEMHOCTH
Pemienue 3anau 1o remam: «lInaBanue cyqoB.
52 Bo?n;;onn;:aalll{;le: <1<\;I:[;/1[3neHIJ/IIeBTBI$I[LI};(HT:ﬂ Bubmorexa HOK
N ’ ’ https://m.edsoo.ru/ff0a3654
JKUJKOCTEH U Ta30B»
53 Konmponvnas paboma no meme «/lasnenue bubnuoreka [IOK
meepovixX meii, HeuOKocmeil u 2a306) https://m.edsoo.ru/ff0a3654
bubmuorexa [JOK
>4 Mexanuaeckas pabora https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
95 MomHOCTb. EAMHHALE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacy€t MOIIHOCTH, bu6mmoreka [IOK
56 . ] ’ 1 _
pa3BUBAEMOM TPH MOBEME T10 JIECTHULIE https://m.edsoo.ru/ff0a3f82
57 IIpocteie Mmexanu3Mmsbl. Peryar. PaBHoBecue bubnuorexa [JOK
CHWJI Ha pplyare https://m.edsoo.ru/ff0a478e
P 0 .
56 | JlaGoparopian padora llceneonaric 05 | BuGmorexaLIOK
patopHai p a ' https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pbIyara
59 Pemenwne 3agau mo Teme «Y cI0BUS bu6mmoreka [JOK
PAaBHOBECHS PhIYAra https://m.edsoo.ru/ff0a48a6
Koaddurment nosnesnoro aecTpust Bu6morexa LIOK
60 MmexaHu3Ma. JlaboparopHas pabora 0.5 )
. https://m.edsoo.ru/ff0a4c48
«M3mepenne KIIJ1 HAKITOHHON IIIIOCKOCTHY
61 Pemenne 3amau no teme "Pabora, MOIIHOCTE, bu6mmoreka [JOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas sHeprus. Kunernueckas u bubnnoreka [JOK
MOTEHINAIbHAs SHEPTUSI https://m.edsoo.ru/ff0a4252
. bu6mmoreka [IOK
63 3aKOH COXpaHEeHHsI MEXaHUYECKON YHEPTHU

https://m.edsoo.ru/ff0a4360
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YPpOK-3KCIIEPUMEHT 11O TEME
"DKCEPUMEHTAIBHOE OIpE/ICTICHUE

bu6mmoreka [IOK

i i 1 1
64 U3MEHEHNUs KUHETHYECKOH 1 MOTCHUMANbHON https://m.edso0.ru/ff0a4360
SHEPruM MPU CKAaThIBAHUU TeJa [0 HAKIOHHON
IJIOCKOCTH"
65 Konmponvnas paboma no meme «Paboma u 1 bubnuoreka [IOK
MOUWHOCMb. IHEPZUA» https://m.edsoo.ru/ff0a4ee6
66 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnmoreka [JOK
"MexaHndeckoe aBrmxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblil ypok. Pabora ¢ TekcTamu 1o Teme bubnuoreka [IOK
67 n p4 e n 1 .
JlaBieHue TBEPBIX TEJ, )KUAKOCTEN U ra30B https://m.edsoo.ru/ffOa4ffe
68 PesepBHblii ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuorexa [JOK
"PaboTa. MoutnocTs. Jueprus" https://m.edsoo.ru/ffOa4ffe
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 12
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8 KVIACC

KoJsmn4yecTBOo 4acoB JJIeKTPOHHbIE
Ne Tema vooKa uudposeie
o/ yp Beero Kontpoabubie| IIpakruyeckue 0Bpa30BATENBHBIE
padoThI padoThI pecypebi
0 -
N A 1 butmiotexa LIOK
p https://m.edsoo.ru/ff0a5256
IIOATBEP K ICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1 bubmiorexa LIOK
https://m.edso0.ru/ff0a5256
3 Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOro 1 bubnuorexa [IOK
COCTOSIHHU BEIIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPOTO, KHUJIKOIO U
4 ra3o00pa3HOro COCTOSIHUH BEIECTBA Ha 1 bubnuorexa [IOK
OCHOBE IOJIOKEHUIM MOJIEKYJISIPHO- https://m.edsoo.ru/ff0a540e
KMHETUYECKON TEOPUHU
bu6nmoreka [JOK
1
5 Kpucrannuueckue u amopdHbie Tena https://m.edsoo.ru/f0a5800
6 CmauuBaHue U KalWJUBSIPHOCTb. 1 bubnunorexa [JOK
IToBEpXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TerutoBoe paciiMpeHne u CKaTHe 1 bubmiorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIIEPATYPBI CO 1 bubnnoreka [JOK
CKOPOCTBIO TEMJIOBOTO JIBM)KEHUS YaCTHI] https://m.edsoo.ru/ff0a5a26
9 Buytpennss sneprusi. CnocoObl U3MEHEHUs 1 bubnuorexa [IOK
BHYTPEHHEHN YHEPrUU https://m.edsoo.ru/ff0a5c60
10 Buel Temnonepenaun 1 Bubmiorexa HOK

https://m.edsoo.ru/ff0a6412
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VYpoxk-konpepenuus "[Ipakrnyeckoe

bubmuoreka [JOK

11 MCIOJIb30BaHUE TETJIOBBIX CBOWCTB BeIHe'('JTB u https://m.edsoo.ru/Ff0a65c0
MaTEPHUAJIOB B IEJISIX YHEProcOepeKeHUs
12 KonunuectBo TEIoThl. Y AeiibHaAs bubmuorexa [JOK
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
VYpaBHeHue TeroBoro 6ananca. TemnooOmeH bubnmoreka [JOK
13 .
U TEIJIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabdota "HccrnenoBanue
14 ;IBJIeIfH;I Tre)HJIO(I))6MeHa pu CMIe[IHI/IBaHI/II/I Eubmorexa LIOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y TOpsiYet BOJIBI
Pacyer konmdecTBa TETIOTHI, HEOOXOIMMOTO
15 JUISL HarpeBaHUs TeJa U BBIIEISEMOr0 UM IIPH Eubmorexa ITOK
https://m.edsoo.ru/ff0a6a98
OXJIKICHUH
JlaboparopHas pabota "Onpenernenue bubnunoreka [JOK
16 > " .
yJI€JIbHON TEIJI0OEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y IeibHas TEIIoTa bubnuorexa [JOK
CrOpaHusi https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE
18 KPUCTAUIMIECKUX ligﬂ VY nenbHas TerioTa Eubmorexa IIOK
P thde https://m.edsoo.ru/ff0a71d2
TUTaBJICHUS
19 JIaGopartopHas pabota "Onpeznenenue bubnnorexka [JOK
YACIBHOU TETJIOTHI TJIaBJICHHS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuoreka [IOK
21 .
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBJICHUS
Bnaxxnocts Bozmyxa. JlabopaTopHast pabota
" i paTopras p bubnuorexa [IOK
22 Omnpenenenre OTHOCUTENBLHOM BIaXKHOCTH

BO3IyXa"

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

Pemrenue 3anau Ha onpeeneHne BIaKHOCTH bubnmoreka [JOK
23 .
BO3JyXa https://m.edsoo.ru/ff0a7628
[TpuHIKIIBI paOOTHI TEIIJIOBBIX ABUTATEIICH.
24 Hg o:asl T p6HHa JBurarenn EH €HHETo bubmorexa LIOK
P yp ' yIp https://m.edsoo.ru/ff0a7c7c
CrOpaHus
o5 KIIJ remmoBoro asurarens. TenaoBeie bubnmoreka [JOK
JIBUTATEJIM U 3aIUTA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
2 3aKOH COXpaHEHUs U MPEBPAILCHHS YPHEPTUU B bubnnoreka [HOK
TETUIOBBIX MpoIEeccax https://m.edsoo.ru/ff0a83f2
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
27 "T;I[IJIOBI)IG ﬂBneHI/If I/I3MeHeIime arperaTHbix bubnmorexa LIOK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSIHMI1 BeIIeCTBa
KontponbHas padota nmo teme "TermnoBbie
28 sIBJIerH;[ I/I3M€IE)H6HI/IG arperaTHBIX COCTOSTHUI bubnmorexa LIOK
o p https://m.edsoo.ru/ff0a86ae
BElIECTBA
Dnektpuzanus Tel. [[Ba posia aMeKTpUIecKux bubnuorexa [JOK
29 .
3aps0B https://m.edsoo.ru/ff0a86ae
30 VYpok-uccnenoBanue "IneKTpuszanus Tl bubnunorexa [JOK
WHIYKIMENW U IPU CONPUKOCHOBEHUH" https://m.edsoo.ru/ff0a87e4
31 B3aumMogeiicTBre 3apssKeHHBIX TEl. 3aKOH bu6nmoreka [JOK
Kyiona https://m.edsoo.ru/ff0a87e4
Dnektpuueckoe nose. HanpsieHHOCTh
32 KT queCKoro noJist. [T I/II)H 17011 bubmorexa LIOK
P - puHIl . https://m.edsoo.ru/ff0a8a0a
CYNEPIO3HUIINH JIEKTPUUECKHUX MOJIEH
Hocurenu >nekrpuyeckux 3apsio0B. bubnnoreka [JOK
33 N :
DneMeHTapHbIN 3apsia. CTpoeHue atoma https://m.edsoo.ru/ff0a8ef6
34 [IpoBOAHUKY M TUAJIEKTPUKU. 3aKOH bubnuoreka [IOK
COXPaHEHUs DIEKTPUYECKOIO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnnorexka [JOK

OJICKTPHUYCCKUX 3aps/10B

https://m.edsoo.ru/ff0a90cc
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DNEeKTPUUECKUN TOK, YCIOBUS €r0

bubmuoreka [JOK

36 cyuiecTBoBaHMsl. VICTOUHUKH 3IEKTPUYECKOTO https://m.edsoo.ru/ff0ag5ad
TOKa
37 JIefCTBUS SJEKTPUIECKOTO TOKA buGmuorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 3n%KTquec£0ro 0TSt ga MIPOBOJIHUKY H 1 Bubmzorexa LIOK
" https://m.edsoo.ru/ff0a96b2
TUDIICKTPUKU
39 DNEKTPUUECKUN TOK B METAJUIAX, KUJKOCTSIX bubnnorexa [JOK
U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuuecKas 1enb U €€ COCTaBHbIE YaCTH bubmnorexa LIOK
https://m.edsoo.ru/ff0a9838
Cuna toka. JlabopaTopHas pabora bubnnoreka [JOK
41 " " 05
W3mepenue u peryampoBaHue CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTmerp.
42 Ha60pre)1T0pHaﬂ pa6orT)a "U3Mmepenue u ’ 0.5 bubnmorexa LIOK
b https://m.edsoo.ru/ff0a%e14
pEryIupOBaHKe HAMPSHKCHUS
43 CornpoTuBIIeHHE POBOAHUKA. Y ACIIBHOE bubnuotexa [JOK
CONPOTHUBJICHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopartopHas paboTa "3aBHCUMOCTh
BJIEKTPUYECKOTO COMPOTUBIICHUS TPOBOJHUKA bubnuotexa [JOK
44 1 .
OT €r0 JUIMHBI, TUIOLIAIN ITOIIEPEYHOI0 https://m.edsoo.ru/ff0aa738
ceueHus u marepuana”
45 3aBUCHMOCTD CHJIbI TOKA OT HANPSDKCHHUS. bubnmnorexa [JOK
3akoH OMa U1l yyacTKa Lenu https://m.edsoo.ru/ff0aad4a
JlaboparopHas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 bu6mmoreka [JOK
46 1 .
PE3UCTOP, OT CONPOTUBIIEHUS PEZUCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE M ApATIICIHHOE bubnmnoreka [JOK

COCAUHCHUS IIPOBOAHUKOB

https://m.edsoo.ru/ff0aa04e
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JlaboparopHas padora "lIIpoBepka mpaBuia

48 CJIO’KEHUS HAMPSHKEHUM TTpU bubnnoreka [HOK
IIOCJIEI0BATEIILHOM COCIMHEHHUU JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

JlabopaTopHas padota "l[IpoBepka nmpaBuiia

49 st CEUIH Iiomrr)[ U Ta aﬂieHbIP)IOM ’ Bubmaorexa ITOK
. P P \ https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB

50 Pewrenne 3anau Ha npumeHeHue 3akoHa Oma bubnmoreka [JOK
JUISL Pa3JIMYHOrO COCIMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnunoreka [JOK
3akoH J[xxoyns-Jlenna https://m.edsoo.ru/ff0ab124

50 JIaboparopHas padota "Onpenenenue paboThl bubnuorexa [JOK
Y MOIIHOCTHU 3JIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE TSN U TOTPEONTEITN

53 3JICKT pI/IquKoﬁ 3HHe U1 B 6II)JT Kopotkoe brbmoreka [JOK

P p Y- ROop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

54 "JrekTpuuecKue 3apsbl. 3apsHKEHHbBIC Tela U bubnuotexa [JOK
ux B3auMoaercTBus. I1ocTOSHHDBIN https://m.edsoo.ru/ff0abd2c
AJIEKTPUYECKUH TOK"

KonTponbhas padota no teme
"DnekTpuuecKkue 3apsaabl. 3apsKEHHbIE TeNa U bubnmnorexa [JOK
55 . . .
X B3auMOJIeHCTBHA. I1oCcTOSHHABIN https://m.edsoo.ru/ff0abea8
IEKTPUYECKUH TOK"
56 [TocTostHHBIE MATHUTHI, X B3aUMOJEICTBUE bubmorexa LIOK
’ https://m.edsoo.ru/ff0abea8

57 VYpok-uccinenonanue "M3ydenune nomneit bubnuoreka [IOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0

58 MaruautHoe nojie. MarHuTHOE 1oJie 3eMJId U bu6mmorexa [IOK

€0 3HAUYCHHUC JI )KU3HU Ha 3emite

https://m.edsoo.ru/ff0acOba
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OmneIT OpcTena. MarauTHoe nojie

bubmuoreka [JOK

59 ANEKTPUYECKOro Toka MaruuTHoe nose 1 https://m.edsoo.ru/ff0acld?
KaTYIIKA C TOKOM
IIpumeHeHue anexTpoma 0 EXHUKE.
60 Hggx);oﬁf{aﬂj;a6T(?Tah{'I/FII;}I;I:eI]:HBe;zf?cp;Bnﬂ 1 0.5 Bubmorexa HOK
" https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM
DNeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.
" .
g | e memommreeis | Bumorea 10K
yetp " p pTe. https://m.edsoo.ru/ff0ac86¢
JIaboparopHas pabdota "KoHcTpynpoBanue u
n3y4yeHue paboThl dIEKTpOABUTATENS"
62 OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHON 1 bubnmnoreka [JOK
naaykuuu. [Ipasuno Jlenna https://m.edsoo.ru/ff0ac86c¢c
. 0
6| smecrpmecenoit meprin. mecporramumna| 1 Bu6mnoexa LIOK
P prui. P H https://m.edsoo.ru/ff0ac86¢
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTUU
64 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe 1 bubnuorexa [JOK
"JJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
65 KonTponbhas padota no teme 1 bubnuoreka [IOK
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme bubnnorexka [JOK
66 n n l .
TernoBble sABIEHUS https://m.edsoo.ru/ff0acc5e
PezepHblit ypok. Pabota ¢ TekcTamu 1o Teme bubnnorexka [JOK
67 n =4 = n 1 .
IToCTOAHHBIN NEKTPUYECKUN TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"MarHuTHbI€ sIBJIEHUS" https://m.edsoo.ru/ff0acb14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KoJsmn4yecTBOo 4acoB DJIeKTPOHHbIE
Ne Tema vpoKa nugposbie
o/ yp Beero Kontpoububie| IIpakruyeckue 0Bpaz0OBaTEIBHBIE
padoThbI padoThI pecypeni
1 Mexanunueckoe aBrkeHue. MarepuanbHas 1 bu6muoreka [IOK
TOYKA https://m.edsoo.ru/ff0ad474
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE TPAMOIIMHEMHOE TBUKEHUE 1 BH6J,H/IOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1 bu6nuoreka [JOK
CpenHsisi U MTHOBEHHAs CKOPOCTh https://m.edsoo.ru/ff0ad474
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubnmnorexka HOK
JBUOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JBMKeHHsL. I'paduk 1 BH6J_]HOTeKa LOK
CKOPOCTH https://m.edsoo.ru/ff0ad474
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHUsI TeJa TIPH PaBHOYCKOPEHHOM 1 1 ﬁggﬁ;&fgggﬁ%m 4474
JIBHKEHUHU IO HAKJIOHHOM IIOCKOCTH" — :
bu6nuorexa [IOK
1
8 CBobOoHoe manenue tei1. OnbiTel [anmmes https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
9 IMeprox u yacrora oOpamienus. JInHeinas u 1 BH6J_IHOTeKa LOK
YIJI0Bast CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMHTENIEHOE YCKOPEHHE 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0ae176
11 IIepsbiit 3axk0oH HproToHa. Bekrop cuisl 1 bubmorexa [IOK

https://m.edsoo.ru/ff0ae612
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Bropoii 3akon Herorona. PaBHozelicTByromas

bubnunoreka LIOK

12 CHJIa https://m.edsoo.ru/ff0ae72a
. but6mmoreka [IOK
13 Tpertunit 3akon Hetotona. Cyrnepno3uuus Cui https://m.eds00.ru/ff0ae982
14 Pemenue 3aga4 Ha TPpUMEHEHUE 3aKOHOB bu6muoreka [IOK
Hprotona https://m.edsoo.ru/ff0aeb6c
bubnunorexa LIOK
15 Cuna ynpyrocru. 3axon I'yxa https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anau no teme «Cuna yrnpyroctu» bubmaorexa LIOK
https://m.edsoo.ru/ff0aeca?
JlaboparopHas pabota «Onpenenenue bubnmnoreka [HOK
17 .
JKECTKOCTHU ITPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmnoreka IIOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuiia TpeHUsD Bubmoreka LHOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas padora "OnpezaeneHue bu6mmoteka IIOK
Kod((uUIIMEeHTa TPEHUS CKOJIbKEHHS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3agau mo teme "3akonsl HeroToHA. bubmmorexa [JOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ffOafb8e
29 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnuotexa [JOK
TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaACHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepe " €HUE TeJl BO
23 rpI;BIIfITKauHI/Iq())HI:{(i“I;HIjeHITLEI:)?CiﬁH;;;I > bubmaorexa LIOK
" https://m.edsoo.ru/ff0af044
cucreMa). ['amakTuku
24 Pemenue 3amau no teme "Cuia TSOKECTH U bubnunorexa LIOK
3aKOH BCEMUPHOT'O TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas ckopocts. HeBecomocThb bu6muoreka [JOK
U MIEPETPYy3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBECHE MaTepUaAIBHON TOUYKHU. bubanoreka LJOK

AOcomoTHO TBEpIOE Teso. PaBHOBECHe

https://m.edsoo.ru/ff0afe36
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TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaLeHUs

but6mmoreka [IOK
27 Mowment cuibi. LienTp Tiectn https://m.edsoo.ru/ff0b02b4
28 Pemenue 3aga4 mo reme "MOMEHT CHJIBI. bubnuotexa [JOK
Lentp TsxecTn" https://m.edsoo.ru/ff0b02b4
I1 i pabd
20 | "Mexammiccroe anterne. Baanvozclicrane Bu6miorexa LIOK
ren” A ’ 8 https://m.edsoo.ru/ff0b0408
KonTtponpsHast pabora o Teme
30 "M};?(I;HJ;ZIZCf((?e ﬂBZI)KI;H;eMB3aHMO,HeI>'ICTBI/Ie bubanorexa LIOK
- ’ https://m.edsoo.ru/ffOb06ec
u c rena. 1 C CuJIbl. 3aKo
31 COI\;I(EZJITII;HI:}IHHMH;/\JJIEZEBYHI;J;I(E HKH:ynpyroe bubmorexa LOK
. ' https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHC
30 Pemenue 3agau o teme "3akoH coXpaHEHUS bubnmnoreka [HOK
uMITynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepennus "PeakTuBHOE ABHKEHUE B bubnuotexa [JOK
IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b096¢c
bubanoreka LIOK
34 Mexannyeckasi paboTa U MOITHOCTh hitps://m.edsoo.ru/f0b0as4
35 Pabota cuiibl TSKECTH, CHIIBI YIIPYTOCTH U bubnmnoreka [JOK
CHUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
J
3| cum ponss now pasoncpon axon Bu6morerca LIOK
p P paBHOMEPHOM X https://m.edso0.ru/ff0b0db8
TeJa M0 TOPU30HTAITBHON MTOBEPXHOCTH
37 Cas3b dHepruu u padoTsl. [loTeHnanbpHas bubnuotexa [JOK
SHEprus https://m.edsoo.ru/ffOb0c32
38 Kunernueckas sneprus. Teopema o bubmuoteka [IOK

KHHETHISCKOM OHCPIUun

https://m.edsoo.ru/ff0b0c32
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bubnunorexa LIOK

39 3aKOH COXpaHEHHS SHEPTUU B MEXAHUKE https://m.edsoo.ru/ff0b0c32

40 JlaboparopHas pabota «3yueHue 3akoHa bubmmoreka [JOK
COXPAHEHUS DHEPTUUN» https://m.edsoo.ru/ffOb12fe

a1 KomnebaTenpbHOE IBH)KCHHUE U €TI0 bubnuotexa [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858

42 3aryxarommue KoiebaHus. BelHyKIeHHBIC bubmmoreka [JOK
KojeOanus. Pesonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTtuyeckuil ¥ NPy>KUHHBIA MasgTHUKH bubmnorexa LIOK

https://m.edsoo.ru/ff0b20f0
VYpok-uccienoBanue «3aBUCUMOCTb IEPUOAA
44 K(?JIGI%ZIHI/IJI;I ())IT ]:Ke}:)I/II“KOCTI/? I;I[pP}III;/IKHIIIZ 1; 1\2:0():151 bubmnorexa LIOK
https://m.edsoo.ru/ff0b197a
rpy3a»

45 [IpeBpaiienue 3Heprun Npu MEXaHUUECKUX bu6nuoreka [JOK
KOJIe0aHUSIX https://m.edsoo.ru/ffOblaec
JlaboparopHas padota «Onpenenenue

46 ‘laCTOI”)H:: I/Iplfile;[lfona fcone6ralllf)1HII;1 JrIIpI;/I;(HHHoro bubmorexa LOK

https://m.edsoo.ru/ffOblaec
MasITHUKa)»
JlaboparopHnas padota «I[IpoBepka
47 He3aBI:/ICTI/n\E(})IC;[Hpnep:IO;a Ifoieg;m{ﬁ rpysa bubmorexa [TOK
’ https://m.edsoo.ru/ff0b197a
TIOJIBEIICHHOTO K HUTH, OT MAacChl Ipy3a»
M . Cott
48 Mei);ianieci(I:f;:;; B11'[ O“g’;f}ie u bubmorexa [JOK
- PO https://m.edsoo.ru/ffOb21fe
TIOTICPEYHBIC BOJTHBI

49 VYpoxk-koHpepenus "MexaHU4eCKre BOITHBI B bubnmnoreka [JOK
TBEPIOM Tene. CelicMuueckre BOIHBI" https://m.edsoo.ru/ffOb21fe

50 3Byk. PacnipocTpanenue u oTpakeHue 3ByKa Bubmorexa LTOK

) https://m.edsoo.ru/ff0b22de

51 Ypok-uccnenoBanue "Habmronenue bubnmnorexa [JOK

3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

https://m.edsoo.ru/ff0b22de
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52 I'pomMKOCTB 3ByKa M BBICOTA TOHA. Bu6mmotexa [JOK
AKYCTHYECKUN PE30HAHC https://m.edsoo.ru/ff0b22de
Ypok-koHpepeHuus "YIIbTpa3ByK U bubmmoreka [JOK

53 " .

UH(Pa3BYK B IPUPOJIC U TEXHHUKE https://m.edsoo.ru/ff0b23ca
[ToxaroroBka K KOHTPOJILHOM padoOTeE 10 TEME
54 "3ai1(OHBI CoX aHeHIfH Mexa}ﬁ/lqecxne Bubmorexa HOK
P " https://m.edsoo.ru/ff0b25f0
K0J1e€0aHUs U BOJIHBI
KonTpoabHas padora 1mo Teme "3aK0oHbI
55 cox ;)HGHI/I}I I\I/)IexaHquCKHe KoJe0auus u Bubmnorexa HOK
P " ' https://m.edsoo.ru/ff0b25f0
BOJIHEI

56 DIIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHbBIE bubnmnoreka [HOK
BOJIHEI https://m.edsoo.ru/ffOb2abe

57 CBOMCTBA DJIEKTPOMAarHUTHBIX BOJIH bubnnorexa LIOK

p https://m.edsoo.ru/ffOb2abe
Vpok-koHpepennus "[lkana
58 3J1peKT OME(lil)‘HI;/ITHLII)IX BouiH. Mcrione3oBanue Bubmoreka LHOK
P ' . " https://m.edsoo.ru/ffOb2fe6
3JICKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3U
Vpok-uccnenosanue "M3yuenne cBOCTB
59 3J'Ip€KT OMaFIfHTHBIX BOHHy::IHOMO BIO brbanorexa LIOK
P " B https://m.edsoo.ru/ff0b2c6¢c
MOOWJIBHOTO Tese(oHa
Pemenue 3a1a4y Ha ONpeEIEHUE YaCTOThI U bubmuoreka [JOK

60 o )

JUTMHBI AJIEKTPOMATHUTHOW BOJIHBI https://m.edsoo.ru/ff0b2c6c

61 DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh bubnmnoreka [JOK
cBeTa. BoaHOBEIE CBOMCTBA cBETa https://m.edsoo.ru/ff0b31d0
Hcrounuku csera. IIlpsMonnneiinoe

62 acIIpoCTpaHEHNE CBgTa 3armenust CoaHIA U bubmorexa LIOK
paclipoctp ) T https://m.edsoo.ru/ff0b3658
JlyHb1
3aKkoH oTpakeHUs cBeTa. 3epkaia. Pemenue

P P Bubmiorexa [IOK

63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS

CBETa

https://m.edsoo.ru/ff0b38c4
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64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS Bu6mmotexa [JOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpakeHUE CBETA.
65 HCHOJIB?»OBZIE/IC HOJIHOIPO BHYTPEHHETO Enbmaorexa IIOK
https://m.edsoo.ru/ff0b3c5c
OTpaXKeHMsI B ONTHUYECKHUX CBETOBOAAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBHCUMOCTH YTJIA PEJIOMIICHHS] CBETOBOI'O bu6muoreka [IOK
Jlyda OT yrIJia maicHus Ha rpaHuile "BO3yX- https://m.edsoo.ru/ffObtu8c
cTekno""
VYpoxk-koupepenuus "Hcnonbp3oBanue
67 H(I))J'IHOFO B(I};yI;peEHero OTPaKCHUS: bubmorexa LIOK
" https://m.edsoo.ru/ffObtu8c
CBETOBOJIBI, ONITUKOBOJIOKOHHAS CBSI3b
bubmnoreka IIOK
68 JIunzel. OnTryeckas cuiia JIMH3bI https://m.edsoo.ru/ffob3f2c
. bubmnoreka IIOK
69 [TocTpoeHre N300paKEeHUH B IMH3AX https://m.edsoo.ru/ffOb4dda
JlaboparopHas pabota "Onpenenenue
70 q)OKylgHorg paCETOSIHI/ISI u orr)ITIII/IqGCKOI?I CHJIBI bubmorexa [IOK
o " https://m.edsoo.ru/ff0b4206
coOuparonie JTMH3bI
71 Ypok-koHpepenus "OnTudyeckue TMH30BbIE bubnuotexa [JOK
npuOopsb!" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucreMa. 3peHue bubmaorexa LIOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "Jlepextsl 3penus. Kak bu6muoreka [JOK
COXPaHUTh 3peHue" https://m.edsoo.ru/ff0b4684
Paznoxxenue 6enoro ceera B criekTp. OMbBITHI
74 Herotona. Cnoxenue CHeKTpaJ'IBHBFI)X LBETOB. bubmorexa IIOK
https://m.edsoo.ru/ff0cOf4c
Jucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 pa3I0KEeHUI0 OENIoro cBeTa B CHEKTP U bubmuoteka [IOK

BOCIIPUATHUIO LIBETA IPEIMETOB IIPU UX
HaOJII0JIEHUU Yepe3 1[BETOBbIE GUILTPHI"

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0btu8c
https://m.edsoo.ru/ff0btu8c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

76 Ypok-nipaktukyM "BoHOBBIE CBOMCTBA CBETA! bubmmoreka [JOK
JUCTIepCHsi, UHTEpPEPEeHITUS U TUpaKius” https://m.edsoo.ru/ff0cOe2a

77 OmnsiTel Peszepdopaa u rmianerapuas Mojesb bubmmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8

bubnunoreka LIOK
78 [Toctynatel bopa. Monens aroma bopa https://m.eds00.ru/f0c12a8

79 Hcnyckanue 1 NoriaomeHue cBeTa aTOMOM. Bu6mumoteka [JOK
KBautbl. JInHeiyaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "Habntonenue ciekTpoB bubnmnoreka [HOK
UCIyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PanroakTHBHOCTD U €€ BUIBI bubmiorexa LJOK
https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hykinonnas bubmuorexa [IOK
MOJIeJIb https://m.edsoo.ru/ff0cl18ac

83 PannoaktuBHbIe ipeBpatieHus. M30Tombl bubmnorexa LIOK
' https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau mo treme: "PangnoakTUBHEIE bu6nuorexa [IOK
npeBpalieHus" https://m.edsoo.ru/ff0clb4a

bu6nuorexa [IOK
85 Hepuon nonypacniana https://m.edsoo.ru/ff0clb4a

86 Ypok-koHpepenius "PagnoakTuBHBIC bubnuotexa [JOK
W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubmuoreka [JOK

87 _

3apsAI0BOTO U MacCOBOIO YUCE https://m.edsoo.ru/ff0c1c58

88 OHeprus cBA3M aTOMHBIX siiep. CBA3b Macchl U bubmuoreka [JOK
SHEPIUu https://m.edsoo.ru/ffOcld7a

89 Pemenne 3angau no reme "Anepusie peakuuu” bubmorexa IIOK
https://m.edsoo.ru/ff0cld7a

90 Peakuu cunTesa u nenenus saep. Mcrounmku bu6nunorexa LIOK

sHepruu CosHIA U 3BE3]

https://m.edsoo.ru/ffOc1e88
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

91 JlelicTBUS paglOaKTUBHBIX M3IYYCHHUH Ha Bubmorexa LOK
panl " yi https://m.edsoo.ru/ff0c1e88
JKUBBIC OpPTaHU3MBbI
[ToaroroBka K KOHTPOJILHOU PabOTE MO TEME
92 "DJIeKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DJeKTpoMarHuTHbIe BoJiHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SABJICHUS"
KonTponbhas pabota no teme
93 "DJIeKTPOMarHuTHOE TOJIE. bubnmnoreka [HOK
DJeKTpoMarHuTHbIe BoJHbI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sBICHUS"
[ToBTOpenue, o606meHue. JlabopaTtopHbie bubnmnoreka [HOK
94 n L n .
paboTsl o Kypcy "B3aumMoneiictBue Ten https://m.edsoo.ru/ff0c245a
[ToBTOpenue, 06o6meHue. Pemenue
95 acqurI)n,Ix 1/1, KaqecHTlBeHHHx 3a/1aq 1o TeMe bubmnorexa LIOK
{) N 8 https://m.edsoo.ru/ff0c2572
TenoBbIe MPOLIECCHI
IToBTOpenue, 0000mEenne. Penenue
P Hl but6mmoreka [IOK
96 pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110 TEME .
" o https://m.edsoo.ru/ff0c2a22
KIIJ] TenaoBEIX ABUTaTEICH
IToBTOpenue, o6o6meHue. Pemenne
97 acqurI){mx " KaqecHTlBeHHHx 3a/1aq 1o TeMe bubnmorexa LOK
%,) " https://m.edsoo.ru/ff0c2b30
KII/I nexTpoycTaHOBOK
[ToBTOpenue, o600meHune. JlaboparopHsie bubnuotexa [JOK
98 " n .
paboTsl o Kypcy "CBeTOBBIC SIBICHUS https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6o0mmenue. Pabota ¢ Tekcramu bubmuorexa [IOK
99 n n .
110 TeMe "3aKOHBI COXPAHEHHUS B MEXAHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menHue. Pabota ¢ Tekctamu bubmuorexa [IOK
no TeMe "Konebanus v BoHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 06o0menue. Pabora ¢ Tekctamu bub6muoreka [IOK

o teme "CBeToBbIE IBICHUS"

https://m.edsoo.ru/ff0c3044
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https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o6o6menue. Pabora ¢ Tekctamu 1 bubnunoreka LIOK
no teMe "KBanToBas u sinepuas ¢pusuxa" https://m.edsoo.ru/ff0c2554
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2554

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Gusuka, 7 knacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTBIO «M31aT€NBCTBO «DK3aMEH

» dusuka, 8 knacc/ [eppimkuna A.B., OGIIeCTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkunonepHoe oouecTBo «3naTenscTBo
«IIpocsemienne»

» dmsuka, 9 xknacc/ [epeimkun A.B., ['yrauk E.M., O6mecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO
«3narensctBo «IIpocBemenue»

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1. ITporpammsel 0oCHOBHOTO 001Iero ooOpazoBanus. Pusuka. 7 — 9 knaccsl
(aBTopbr:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

2. Jlykamuk B.U. COopHUK BOnpocoB U 3a1a4 1o ¢puzuke. 7-9 ki — M.
[Tpoceemenne, 2010. —192c.

3. Kupuxk JI.A. ®uzuka — 7,8,9. PazHOypOBHEBBIE CAMOCTOSITENILHBIE U
KOHTpPOJIbHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

4. A.E. Mapown, E.A. Mapon CaMmocTosITelIbHbIE U KOHTPOJIbHBIE Pa00THI-8
kiacc 2017 M. Ipoda

5. KoHTpoJibHBIEC U CaMOCTOATENIbHBIE Pa0OTHI 1O (pu3uke. 9 Kiacc: K
yueOHuky A.B. Ileppimkuna, EM. I'ytHuk «®usuka 9 knacey / O.U.
I'pomuena. — M.: U3narenbcTBO «OK3amen», 2014.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. bubnmnoreka — Bc€ no npenmery «Pusmnkay. — Pexxum nocrymna:
http://www.proshkolu.ru

2. BugeoomnbITel Ha ypokax. — Pexxum moctyna: http://fizika-class.narod.ru

3. Eaunas xosutekius qudpoBbIXx 00pa3oBaTeIbHbIX pecypcoB. — Pexxum
nocryma: http://school- collection.edu.ru

4. aTepecHble MaTepralibl K ypokaMm (PU3UKH TI0 TeMaM; TECTHI 110 TeMaM;
HarJsIIHBIC TOcoOus K ypokaM. — Pesxxum goctyna: http://class-fizika.narod.ru
5. DIIeKTpOHHBIE YYEOHUKH 0 Pusnke. — Pexxum gocrymna:
http://www.fizika.ru

6. UuTepneT ypok. http://interneturok.ru/ru/school/physics/
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