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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOH 00pa30BATEJIbHOM MPOTpaMMBbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYarolIMXcsi W OpraHu3aluio U3y4YeHUs
bu3MKN Ha NAEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yUUTHIBAIOTCS
BO3MOXXKHOCTH y4eOHOTO mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma no (u3HKe yCcTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEpPHYIO MOCIeA0BATEILHOCTD
U3y4YEeHUS TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTUS MPEIMETHOTO COJEpKaHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpaMmma mo ¢Qusuke pa3zpaboTaHa C MENBIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboUeii MporpaMMBbl IO YI€OHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3yIOIIKM JIJIsl €CTECTBEHHOHAYUHBIX Y4eOHBIX
IPEeIMETOB, IMOCKOJbKY (U3NYECKUE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OWoJIorued, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa,
NpeIoCTaBlIseT HauOoyiee SCHbIE OOpas3lbl NPUMEHEHUS HAy4HOTO METOoJa
MO3HaHMsI, TO €CTh CII0CO0Aa MOy4YEeHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MPEINOJaracT OBJIAJICHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

-Hay4YHO OOBSICHSITH SIBJICHUS;

-OlIEHUBATh ¥ IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;
-MHTEPIIPETUPOBATh JaHHBIE W WCIOJIH30BaTh HAy4YHBIC JIOKa3aTeNbCTBA IS
MOJTyY€HUs BHIBOJIOB.

[lenmn wusyuenus GU3UMKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpemnogaBaHusi ydeOHoro mpeamera «DPusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yromumx
OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAECHHONW  peIICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nexadps 2019 r. Ne [1K4BH).

Henu uzyvenus puznkm:

-IpUOOpETEeHNE MHTEpEca U CTPEeMJICHUS OOydYaroluXxcs K HaAyYHOMY H3Y4YEHHUIO
IPUPOBI, PA3BUTHUE UX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
-pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe IMO3HaHUS W (opMHpOBaHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

-(opMUpOBAaHME HAYYHOTO MHPOBO33PEHHUSI KaK pe3ysibTaTa HW3Y4YeHUs OCHOB
CTPOEHHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

-popMUpOBaHUE TIPEJICTABICHUA O poind (GU3UKUA JUISI Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

-pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cepax Oynymiei npodeccrnoHaabHOM
JESTEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOJATOTOBKA K JalibHEHIIEMy OOy4YEeHHIO B
HTOM HAIpPaBIICHUU.

JlocTmxeHne 3TUX IeNeld MmporpaMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:
-puoOpeTeHNe 3HAHWNW O JMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

-pUOOpPETEHUE YMEHUIl ONUCHIBaTh U OOBACHATH (PU3UUECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOTYUYCHHBIX 3HAHMIA;

-OCBOCHHE METOJIOB PEUICHHs MPOCTEHINX pacyETHBIX 3a7]ad C MCIOIh30BAaHHEM
bU3MYEeCKUX MOJIEIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1aY;
-pa3BUTHE YMEHUU HAOII0NAaTh TPUPOAHBIC SBICHUS U BBIMOJHATH OIBITHI,
n1abopaTopHble pabOThl U 3KCIEPUMEHTAIbHbBIE HCCIEAOBAHUS C HUCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPHOOPOB;

-OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIuen PU3NIECKOTO COJIePKAHUS, BKIIFOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHKEHUSAX (U3MKH, aHAU3 U KPUTHUYECKOE
OlICHMBaHUE UH(HOPMAITNH;

-3HaKOMCTBO O cdepamMu MpodheCCHOHAIBHOM JEATeIbHOCTH, CBSI3aHHBIMHU C
¢bu3MKONW, W COBPEMEHHBIMU TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSX
(bu3MUeCcKO HAyKH.

Ha wu3yuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeZeIo).

[Ipennaraemspiii B mporpaMmme mo ¢Gu3MKe MepedyeHb JabopaTOPHBIX padoT H
OTIHITOB HOCUT PEKOMEHJATEIbHBINA XapaKTep, yUUTEIb JIeJIaeT BEIOOP MPOBEICHUS
Ja00paTOpHBIX PabOT W OIBITOB C YYETOM HWHIUBHUIYAIBHBIX OCOOCHHOCTEH
oOydJaromnuxcs, CIHUCKa AKCIIEPUMEHTAIbHBIX 3aJIaHUi, MPeAJIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOT0 3K3aMeHa Mo (hU3HKE.



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPY:KAKOLIEr0 MUPA.

@usnka — Hayka o mnpupone. fABieHus npupoipl. PU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeMMUUHBL. M3MmepeHue Qu3nyueckux BelWyuH. Duznyeckue
npuoopsl. [TorpentHocts n3mepennil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue €cTeCTBEHHbIE HAyKd U3YYalOT TMPUPOLY.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHUWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBM)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHUE
HaOmogaemMoro siBieHus. Onucanue GU3NIeCcKuX SBICHHUI C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

-MexaHnyeckue, TEIUIOBbIE, dJIEKTPUIECKNE, MATHUTHBIC, CBETOBBIE SIBJICHUS.
-Ou3nueckue MpuOOpHl W OpoueAypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U
U (POBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

-OnpeneneHue HeHbl JeICHUS KAkl U3MEPUTEIBLHOTO Tprlopa.

-M3mepenune pacCTosTHUN.

-M3mepenune o0bEMa KUAKOCTH U TBEPOTO Tea.

-OnpeneneHue pasMepoB MAJIbIX TEN.

-3mepenune temmepaTypsl IPU MOMOIIK KUIAKOCTHOIO TEPMOMETpPA M JIATYHKA
TEMIEPATYPHI.

-IIpoBenenue nccieoBanys 10 IPOBEPKE TMIIOTE3bI: NAIBHOCTD ITOJIETA LIAPUKA,
NYIEHHOTO TOPU30HTAIbHO, TEM 00JIbIlIe, YeM OOJIbIIIEe BHICOTA ITyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mepbl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne wuactuil BemecTBa. CBsA3b CKOPOCTM JBW)KEHHMS YaCTHI[ C
TeMriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE ra30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJNIMYECKUX) Tell. B3aMMOCBSA3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHrneM. OcoOeHHOoCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

-Hab6nronenrue OpoyHOBCKOTO JIBH)KEHUS.
-Habmonenune nuddysun.



-Habmtonenne siBneHUN, OOBSCHSIONMMXCS NPHUTSDKCHHEM WU OTTaJIKWBAHHEM
YacTHUL| BELIECTBA.

Jlabopamopnvie pabomul u onvimol.

-O1ieHKa quaMeTpa aToMa MeTOI0M PSIOB (€ UCToNb30BaHuEM (oTorpaduit).
-OnbITHI O HAOMIOAEHUIO TEMJIOBOTO PACIIMPEHUSI Ta30B.
-OnBITHI IO 0OHAPYKEHUIO ACHCTBUS CHUJT MOJIEKYJIIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBuskeHUe U B3aUMOAEHCTBHE TeJl.

MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsAsi CKOPOCTh MPH HEPABHOMEPHOM JBMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKECHHUS.

SBnenue uHepuMH. 3aKOH WHEpUUU. B3anMopneiicTBue Tesl Kak NpUYMHA
U3MEHEHUS] CKOPOCTH JBWXXKEHHs Tell. Macca Kak Mepa HWHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
0o0bEMa BelecTBa.

Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIbIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHIla TSDKECTH Ha Apyrux Ianerax. Bec tena. HeBecomocts. Crioxenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOnelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOA. TpeHre B IPUPOE U TEXHUKE.

Jemoncmpayuu.

-HabmroieHne MeXaHU4eCcKOro ABUKEHUS Tena.

-M3mepenune CKopoCcTH IPSIMOTMHENHOTO IBHXKECHUSL.
-HabmtoieHue sBieHUsI HHEPIIUU.

-HabmtoieHne u3mMeHeHus: CKOPOCTH MPHU B3aUMOJICHCTBUH TEII.
-CpaBHEHME MACC IO B3aUMOJICHCTBUIO TEII.

-Cno>xeHue CuJl, HallpaBJICHHBIX 110 OJJHOM IIPSAMOM.

Jlabopamopnvie pabomel u onvimel.

-OnpeneneHne CKOPOCTH PABHOMEPHOTO JIBMXKEHUS (IIapUKa B )KUAKOCTH, MOJIENN
AIIEKTPUYECKOTO aBTOMOOMIIS M Tak Jlajee).

-OnpeneneHue cpeaHeil CKOPOCTH CKOJbXEHUs Opycka WM IIapuKa Io
HAaKJIOHHOM IJIOCKOCTH.

-OnpeneneHue IOTHOCTH TBEPAOro Tea.

-OnBITHI, TEMOHCTPUPYIONTUE 3aBUCUMOCTD pacTshKeHUs (nedopmarium) mpysKUHbI
OT IPUJI0KEHHON CUJIBL.

-OnbITL, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI TPEHHS CKOJIBKEHHS OT Beca
TeJla U XapakTepa COMPUKACAIOIIUXCS MOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl yMEHBITICHUS M yBEJIMYCHUS JaBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBJeHUs raza oT o0bEma, Temmneparyphl. llepenaya naBieHUs



TBEPABIMHU TEJIAMH, KUIKOCTAMH M rasamu. 3akoH I[lackand. [ImeBMaTmueckue
MaIIMHbI. 3aBUCUMOCTh JAaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapocTtatuyeckuit
napanokc. Coolbmaromuecs: cocybl. [ uapaBinuecKkue MEXaHU3MBbI.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. I[IpuuuHbl CyliecTBOBaHUS
BO3IyIIHON 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJICHUS. 3aBUCUMOCTh aTMOC()EpPHOTo JAaBIEHUS OT BBHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEPEHHUs aTMOC(PEPHOTO JTaBICHUS.

JelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.

-3aBHCUMOCTb JIaBJICHUS ra3a OT TEMIIEPATyPhI.

-Ilepenava naBneHUs KUAKOCTHIO U TA30M.

-Coob1maronuecs: cocyibl.

-I'mapaBnmueckuit mpecc.

-IIposiBienue neicTBusi aTMOC(HEPHOro TaBICHUS.

-3aBHCUMOCTh BBITAJIKUBAIOUIEH CHJIBI OT 00bEMa MOrpYXEHHOW 4YacTh Tena |
IJIOTHOCTH JKUJIKOCTH.

-PaBeHCTBO BBITAJIKMBAIOLIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

-YcioBUE IUIaBaHUS TEJ: IUIABAHUE WJIM TOTPYKEHUE TEJN B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIA U KUIKOCTH.

Jlabopamopnwie pabomul u onvimol.

-MccnenoBanne 3aBUCHMOCTH Beca Tela B BOAE OT 00bEMa MOTpYyKEHHOU B
KUJKOCTh YaCTH TeJa.

-OnpeneneHue BBITAJKUBAIOMIEH CHUIIbI, ICMCTBYIOIIEH Ha TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

-IIpoBepka HE3aBUCHMMOCTH BBITAJIKHABAIOLIECH CHJIBI, JIEWCTBYIOIIEW HA TEIO B
KUJKOCTH, OT MacChl Tea.

-OnbIThL, JEMOHCTPUPYIOIME 3aBUCUMOCTh BBITATKUBAIOIIECH CHIIbI, JEHCTBYIOIIEH
Ha TEJI0 B XHUAKOCTH, OT 00bEMA MOTPYKEHHOW B JKUJIKOCTh YAaCTH Tela U OT
IJIOTHOCTH JKUJIKOCTH.

-KoHcTpynpoBanue apeomeTpa WIM KOHCTPYHPOBAHHE JIOAKU U ONPENCIICHHUE €€
IPYy30II0AbEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHepPrus.

Mexanuueckast pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. lIpumeHeHue TmpaBUja pPAaBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE.



Mexannueckass oHeprus. KuHeTtmueckas W IOTEHUHUAJIBHAS  DHEPIHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAaHUYECKOW SHEPIHH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Hemoncmpauuu.

-IIpuMepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimol.

-Onpeznenenue pabOThl CHIBI TPEHHS] NMPU PABHOMEPHOM JBIKEHUU Tela IO
TOPU30HTATBHON OBEPXHOCTH.

-HccnenoBanue ycinoBui paBHOBECHS pblUara.

-N3mepenne KII/] HakIOHHOM TJTIOCKOCTH.

-M3yueHne 3ak0Ha COXpaHEHUSI MEXAHUYECKON YHEPTUH.

8 KUIIACC

Pa3znen 6. TerioBble siBJIeHUS.

OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BemiecTBa. Macca u pa3mepbl aTOMOB M MOJIEKYJ. OMBIThI, MOATBEPKIAOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPUH.

Monenu TBEPAOro, SKUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammmueckue u amopdusie Tena. OObsCHEHHE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUH MOJEKYJISIPHO-KHHETUYECKOW TEOPUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE pacliupEHUE U CKATHE.

Temmneparypa. CBsizb TemIepaTypbl CO CKOPOCTBIO TEIIOBOTO JIBUKEHUS
yactull. Buytpennss sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH DJHEpPruu:
Temionepeaaya 151 COBEPILICHUE paboThI. Bunsr TEIUIONEepEeAaUu:
TEIIONPOBOHOCTh, KOHBEKIINS, U3TyUYCHHE.

KonuuectBo TemioThl. YaenbHas TEIIIOEMKOCTh BellecTBa. TermiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEPJICBAHUE KPUCTALUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YiaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHSI.

BrnaxHocTs BO31yXa.

DHeprus TOIUIUBA. Y IeJIbHAs TEIIOTa CTOPAHUSL.

[Ipunuunel pabotsl TeraoBbix aBurarenei KIIJ[ temoBoro aBuraresns.
TeruioBble IBUTaTENN U 3aIIUTA OKPYKAIOIIEN CPEJIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIIECCAX.

Jlemoncmpayuu.

-Hab6nronenrue OpoyHOBCKOTO JIBHOKEHUS.
-Ha6monenue nuddysum.
-Habmtonenne sBiieHniI CMauuBaHUS M KalTWJUISIPHBIX SBICHHM.



-HaGnronenne TennoBoro pacmpeHus Ted.
-lI3MeHeHHne maBieHHWs Ta3a TpU HW3MEHCHMH OOBEMAa W HarpeBaHUU WITU
OXJIAXKCHUU.
-IIpaBuna n3smepeHus TeMnepaTypsl.
-Bunbl Tenonepenayn.
-OxJaxIeHIe MPU COBEPIICHUN PaOOTHI.
-HarpeBanue nipu coBepiieHnr pabOThI BHEIITHAMHY CHJIAMHU.
-CpaBHEHUE TEINIOEMKOCTEN pa3IMYHbIX BEILIECTB.
-Habmonenue kuneHus.
-HabmtoieHre mocTostHCTBA TeMIIEpaTyphl MPH TUTABICHHH.
-Mopenu TeIIoBbIX JBUTATEICH.
Jlabopamopnwie pabomul u onvimol.
-OnbITHI IO OOHAPYKEHUIO JEHCTBUSA CHUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
-OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
-OnbITEl O HAOIIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TEJ.
-OnpeneneHue 1aBieHNs BO3AyXa B OAJJIOHE LITTPHUIIA.
-OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb JABJICHHUS BO3JyXa OT €ro o0bhéma u
HarpeBaHus WIN OXJIaXKICHUSI.
-IIpoBepka rumoTe3pl JMHEHMHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPaTYPHI.
-Habmtonenne  u3MeHeHUs  BHYTPEHHEH DHEprud Tela B pe3ysbTare
TEeIJIonepeayr U padOThl BHEITHUX CHJI.
-UccnenoBanue siBJICHUS TEMJIOOOMEHA MPU CMEIIUBAHUM XOJOJHOW MU TOpsSYeH
BO/IBL.
-OnpeneneHue KOJWYECTBA TEIUIOThI, MOJYYEHHOTO BOJOW MPHU TEIIOOOMEHE ¢
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.
-OnpeneneHue yaeabHOU TeINTOEMKOCTH BELIECTBA.
-HccnenoBanue nponecca HCapeHus.
-OnpeneneHne OTHOCUTENBHOM BIaKHOCTH BO3/1yXa.
-OnpeneneHue yIeIbHON TEIUIOTHI TUIABJIEHUS JIb/A.

Pazgen 7. JaekTpudeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpu3zanus Tel. J[Ba poaa 3ieKTpUyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSKEHHBIX TEJT OT BEJTUYMHBI 3aPsI0B U PACCTOSHUS MEXKITY TEJIaMH).

OnekTpuueckoe mnojne. Hanpsok€HHOCTh asnekTpuueckoro mods. [IpuHiun
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHMS
AIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS JJIEKTPUYECKOIO TOKA.
HcTOYHMKN TOCTOSHHOrO TOKa. JIeMCTBHSI 3JIEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBIICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locimegoBaTenbHOE W MApajuleNIbBHOE  COCIUHEHHE
IIPOBOJIHUKOB.

PaGota u MOIIHOCTH 3NEKTpUYECKOro Toka. 3akoH Jxoyms—JIenma.
DOneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBIKaHHUE.

[locTossHHBIE ~ MarHuThl.  B3auMOAECHCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIpuMenenume
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOTO MOJIL HA MPOBOJHUK C TOKOM.
DNEeKTPOJBUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHHE >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanesd. fABnenue snekTrpoMarHuTHOM MHAYKInH. [IpaBuno Jlenna.

DIIEKTPOreHEePaTOP. CnocoObl MOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHH.
Hemoncmpauuu.

-DJeKTpur3alus Te.

-JIBa poa ANEKTPUYECKUX 3apSI0B U B3aUMOICHCTBUE 3aPSKEHHBIX TEII.
-YCTpOUCTBO U AEHUCTBUE AIEKTPOCKOIIA.

-DNeKTpocTaTuuecKas UHIYKIUS.

-3aKOH COXpPaHEHHUS IIIEKTPUUECKHUX 3apsiI0B.

-IIpOBOHUKY U TUAIICKTPUKHU.

-MopaenupoBaHue CUIIOBBIX JJUHHUM AIEKTPUYECKOTO TTOJIS.
-MICTOYHUKH TOCTOSIHHOT'O TOKA.

-JIeNCTBUS SIIEKTPUUYECKOTO TOKA.

-DJIEKTPUUECKUM TOK B JKUIKOCTH.

-I"a30BbIU pa3psia.

-MI3MepeHne CUITbl TOKa aMIIEPMETPOM.

-M3MepeHne AIEKTPUIECKOTO HAMPSKEHUSI BOJIBTMETPOM.
-Peocrar u MarasvH cOnpOTUBIICHUM.

-B3auMoieicTBHE MOCTOSIHHBIX MArHUTOB.

-MopaenupoBaHue HEBO3MOKHOCTHU Pa3AeiI€HUs TTOJOCOB MarHuTa.



-MonenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
-OneIT Opcrena.
-MarauTHoe 1noJie Toka. IIeKTPOMAarHur.
-JlelicTBre MarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.
-DNEKTPOABUTATEIb MIOCTOSIHHOTO TOKA.
-UccnenoBanue saBiI€HUS 3JIEKTPOMArHUTHON UHTYKIIUH.
-Oneitel apanes.
-3aBUCHMOCTh ~ HAIlPaBJICHHS MHIYKIMOHHOTO TOKAa OT  YCJIOBUM  €ro
BO3HUKHOBEHHUSI.
-DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomul u onvimol.
-OnbITel MO HAOMIONCHUIO  JJICKTpU3alMM  TeJl  MHAYKIUMEW U TpHU
CONPUKOCHOBEHUH.
-HccnenoBanue nelCTBUS 3IEKTPUUECKOTO MOJISI HAa IPOBOJIHUKHU U JUAIEKTPUKH.
-COopka 1 npoBepKa pabOThI JIEKTPUUECKOH IIEMU MOCTOSHHOTO TOKA.
-M3mepeHue u peryaupoBaHUe CUIIbI TOKA.
-M3mepenue u peryampoBaHue HaNpsHKEHUS.
-HccnenoBaHrne 3aBUCHMOCTH CHJIBI TOKa, UAYIIETO YEpe3 pe3ucrop, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.
-OnbITEl, JEMOHCTPUPYIOIIHME 3aBUCHUMOCThH JJIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJTMHBI, IUIOMIAU TONEPEYHOT0 CEYEHUS U MaTepHaa.
-IIpoBepka nmpaBuiia CIOKEHUS HANPSIKEHUH MPU NOCJIEI0BATEIbHOM COCIMHEHUT
JIBYX PE3UCTOPOB.
-IIpoBepka npaBuiia 17151 CUJIbI TOKA MTPU apaieIbHOM COEIMHEHUU PE3UCTOPOB.
-OnpeneneHue padoThl ANEKTPUUECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.
-OnpeneneHnue MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
-HccnenoBanve 3aBUCUMOCTM CHJIBI TOKA, WAYILIETO Yepe3 JaMIIOYKy, OT
HaNpsHKEHUS Ha HEW.
-Onpenenenune KII/[ nHarpeBarens.
-MccnenoBanrne MarHUTHOTO B3aUMOCHCTBHS TOCTOSIHHBIX MArHUTOB.
-M3yueHre MarHUTHOTO TMOJSl MOCTOSHHBIX MAarHUTOB NMPH UX OOBEIWHEHUH U
pa3/ieliCHUH.
-UccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
-OnbITEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSI KaTYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA 1 HaIlpaBJICHUS] TOKA B KaTYIIIKE.
-M3yueHue nelcTBUS MArHUTHOTO TI0JISI HA TPOBOJIHUK C TOKOM.
-KoncTtpyupoBanue u usydeHre paboThl JIEKTPOIBUTATEIIS.
-U3mepenne KIIJI amekTpoaBUraTesIbHOM yCTaHOBKH.



-OnbITH I10 HCCICAO0OBAHUIO SABJICHUA BHGKTPOMaFHHTHOﬁ WHAYKIOWH:

MCCIICOBAHUE N3MEHEHUM 3HAYEHUS Y HAIIPABJICHUS MHAYKIMOHHOIO TOKA.
9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOe npsiMosMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBHKECHUHU.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe nBmKeHue. (CBoOOgHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepmon m yactora oOpalleHus.
JInnerHasa u yrioBasi CKOpocTHU. LIeHTpoCTpeMUTEIIBHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMD CynepO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS [IOKOSI, APYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgeHus. JBwxenne mianer BOKpyr Connna. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMocTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEpAOE Tejo. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIJIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmvnynec tena. Mi3meHenue mmmyiibca. UMMIysibc CUIIBI. 3aKOH COXPaHEHHMS
UMITyJibca. PeakTMBHOE ABUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIIManbHas SHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIIH. [l0TeHIIManbHas SJHEPrUs CKaToU NpyKUHbl. KnHetnueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

-HabmtoieHne MeXaHMYEeCKOTO [BIKEHUS Tela OTHOCUTEIBHO PAa3HbIX Tel
OTCYETA.

-CpaBHEHME MyTeM W TPACKTOPUM JBWXKEHHA OJHOTO M TOTO JKE€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.

-3mMepenne CKOpOCTH U yCKOPEHUS IPSMOJIMHEUHOTO IBUKEHUS.

-HccnenoBanne Npru3HaKoB paBHOYCKOPEHHOTO JBHKEHHS.

-Habnronenue nBukeHust Teia no OKpy>KHOCTH.

-HaGnroneHne MeXaHMYECKUX SIBJICHHM, MPOUCXOASIIMX B CHCTEME OTCYETa
«Temexka» mpu €€ PAaBHOMEPHOM M YCKOPEHHOM JIBM)KEHUHM OTHOCHUTEIIBHO
KabuHeTa PU3MKU.



-3aBUCUMOCTb YCKOPEHUS TEJIA OT MAcChl T€Ja U IEUCTBYIOIIEH Ha HETO CHUJIBI.
-Habnronenne paBeHCcTBa CUJl PU B3aUMOICHCTBUU TEJI.

-I3MeHeHne Beca Tejla IPU YCKOPEHHOM JIBH>KEHHH.

-IIepenaya umnyJibca Ipu B3aMMOJEHCTBUH TEII.

-IIpeoOpazoBaHus 3HEPTUN IPU B3aUMOJCHCTBUM TE.

-CoxpaHeHue UMITYJIbCa MPU HEYNPYTOM B3aUMO/ICHCTBUU.

-CoxpaHeHne UMITyJIbca MPU a0COJIIOTHO YNIPYTOM B3aUMOJICHCTBUHU.
-HabnroneHne peakTHUBHOTO IBUKEHMSL.

-CoxpaHeHne MEXaHUYECKOM HEPTUU IpyU CBOOOJHOM MaJACHUU.
-CoxpaHeHHE MEXaHWYECKOM HHEPruy IIPU JBW)KCHMM Tejld IIOJ JIEHCTBHEM
IPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

-KoHCcTpynpoBaHue TpakTa 1 pa3roHa U JaJbHEHIIEr0 PABHOMEPHOIO JBHKECHHUS
HIapUKa WINA TEIEKKH.

-OnpeneneHue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM IBHXKEHHSI IIapUKa I
HAKJIOHHOU IUTOCKOCTH.

-OnpeneneHne yCKOpeHus Tesa Mpu paBHOYCKOPEHHOM JBUKEHUU 110 HAKIIOHHOM
IJIOCKOCTH.

-HMccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBH)KCHHUH
0e3 HaYaJIbHOM CKOPOCTH.

-IIpoBepka rumoTe3bl: €ciau MpU PAaBHOYCKOPEHHOM JIBJKEHMHM O€3 HadalbHOU
CKOPOCTH IIYyTH OTHOCSITCS KakK psAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIME
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

-MccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBXKEHUS OT CHJIBI HOPMaJIbHOIO
JTABJICHUS.

-Onpenenenne K03PpULIUEHTA TPEHUS CKOJIbKEHHSL.

-OnpeneneHue )KECTKOCTH MPY>KHUHBI.

-Onpenenenue pabOThl CUIIBI TPEHHsS] NMPU PABHOMEPHOM JBM)KEHUU Teja IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

-Onpenenenue padOThl CUJIbI YIIPYTOCTU MPHU MOABEME Ipy3a C UCIOIb30BAHUEM
HEMOJABW)XHOTO U MOABUKHOTO OJIOKOB.

-M3ydeHne 3aKk0Ha COXPaHEHUS YHEPTUU.

Pa3znen 9. Mexann4yeckue Koje0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUI: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. lIpeBpaiieHue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBoiicTBa MeXaHMYECKHMX BOJH. IIpomonbHble U



NomnepeyHble  BOJHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.
3Byk. ['poMKOCTh 3Byka W BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yJIbTPa3BYK.
Hemoncmpauuu.
-Habnronenne konebanuit Ten Mo IEHCTBUEM CHIIBI TSXKECTH U CUJIBI YTIPYTOCTH.
-Habnronenne konebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
-HabmroieHne BbIHYXKI€HHBIX KOJIEOaHUHN U pe30HaHCcAa.
-PacnipocTpanenue npooibHbBIX U MONEPEYHBIX BOJIH (Ha MOJIEINHN).
-HabmtoieH1e 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
-AKyCTHYECKUI PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
-OnpezeneHue 4acToThl U NepHoja KoJeOaHU MaTEMaTHUECKOT0 MasiTHUKA.
-Onpezenenue 4acToThl U NepHoja KoJieOaHU MPYKUHHOTO MasiTHUKA.
-MccnenoBanue 3aBUCUMOCTH NEPHOJA KOJIEOAHUI MOJBEIICHHOIO K HUTHU Ipy3a
OT JIJTMHBI HUTH.
-MccnenoBanue 3aBUCUMOCTH IE€PUOJAA KOJEOaHUN NPYyKUHHOTO MasiTHUKA OT
MAacchl Ipysa.
-IIpoBepka HE3aBUCUMOCTH Mepuoia KoJeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.
-OnbIThI, AEMOHCTPUPYIONIME 3aBUCUMOCTbh MEpPUOJa KOJIEOAHUH MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
-3mepenue yckopeHus: CBOOOHOTO TaeHHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3U.
OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBa
CBETa.
Jemoncmpayuu.
-CBOCTBA 3JIEKTPOMArHUTHBIX BOJIH.
-BoJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnsie pabomel u onvimel.
-M3ydeHnie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOILbIO MOOMIBHOTO TelieoHa.
Pa3nea 11. CBeroBbIe ABJICHHUS.
JlyueBas MOJEJIb CBETAa. HUctounnkn CBETAa. [IpssmonnHeHOE
pactipoctpanHenue cBera. 3atmenusi Connia u Jlynsl. Otpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUS CBETA.



[Ipenomnenue cBerta. 3akoH mpesnomieHUs cBera. lloiHoe BHyTpeHHEe
OTpaxkeHHe cBeTa. Vcmonb3oBaHME MOJHOTO BHYTPEHHETO OTPaXXEHUSI B
ONTUYECKUX CBETOBOJIAX.

Jluaza. Xonm nyweit B numH3e. OnTuyeckas cucrema (oToanmapara,
MHUKPOCKONIa M Tejieckona. ['ma3 kak omnrThuyeckas cucteMa. bin30opyKocTh H
JATbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxenue
CIIEKTPAJIBHBIX LBETOB. J{Hcniepcus cBeTa.

Hemoncmpauuu.

-IIpsiMonMHENHOE pacCIpOCTPAHEHUE CBETA.

-OTpakeHue cBeTa.

-ITosyuenune n300pa’keHHil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
-IIpenomiienue cBera.

-OnTuyecKuil CBETOBO/I.

-Xo ydeit B coOuparomiei JuH3e.

-XoJ JIy4el B pacCEenBarOLIEH JINH3E.

-ITonyuenre n300pa’keHMl C OMOIIBIO JIMH3.

-IIpunnun nefictBus GporoanmapaTra, MUKPOCKOIIA U TEJIECKOIA.
-Mopens rnasa.

-Paznoxenue 6enoro cBera B CIEKTP.

-ITonydenue Genoro cBeTa npu CIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopnvie pabomel u onvimel.

-MccnenoBanre 3aBUCUMOCTH YTila OTPAKEHUS] CBETOBOTO JIy4a OT yIJia MaJeHUsl.
-M3ydenne xapakTepuCcTHK U300paKeHHsI peIMeTa B TIJIOCKOM 3epKaje.
-MccnenoBanne 3aBUCUMOCTH yTrila MPEJOMIIEHHS CBETOBOIO Jyda OT yria
NaJIeHUs] Ha TPAHULIE «BO3TYX—CTEKIIOM.

-Ilonydenue n300pakeHH ¢ MOMOIIBIO COOUPAIOIIEH JTMH3BI.

-OnpeneneHue GOKyCHOTO PACCTOSHUS U ONITUYECKON CHJTbI COOMPAIOIIEH JTUH3HI.
-OnbITHI O PA3NI0KEHHUIO OEJIOr0 CBETA B CIIEKTP.

-OnbITHI 110 BOCIPUSTUIO I[BETA MPEAMETOB MIPU MX HAOJIOACHUU Yepe3 I[BETOBbBIC
(GUIBTPBHI.

Pa3nen 12. KBanToBbI€E SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass mojens atoma. Monens atoma bopa.
Hcnyckanue v noriomieHue cBera aroMoM. KBanThl. JInHeiyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anb(a, Oeta- U ramma-usinydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxioHnnas wmoxaens aromHoro sapa. HW3orombel. PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.



SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun CoHIa U 3BE3I.

SAnepHas sHepretuka. JleMCTBUS pagUOAKTUBHBIX H3IIYYCHHM HA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

-CHneKTphl U3TYyUYECHUS U TIOTJIONIECHUS.

-CIeKTphl pa3InYHbIX ra30B.

-Cnektp BoOpOJA.

-Habmonenue TpexoB B kamepe BuibcoHa.

-PaboTa cuéTurika HOHM3UPYIOIIUX U3TyYCHUH.

-Perucrpanus u3nydeHus: IpUPOTHBIX MUHEPATIOB U MPOYKTOB.

Jlabopamopnvie pabomel u onvimel.

-HabmtoieH1e CIIONIHBIX U IMHEHYAThIX CIIEKTPOB U3JTyUYCHUSI.

-MccnenoBanue TPEeKOB: U3MEPEHUE SHEPIUU YACTHUIIBI IO TOPMO3HOMY IyTH (110
doTorpadusm).

-3mepenue paaroakTUBHOTO (oHa.

IHoBTOpPHUTEIBLHO-0000IIAKINNH MOAYIb.

[ToBTOpUTENHEHO-00001AIOMINN MOYJb TIPEAHA3HAYECH /I CUCTEMAaTHU3aIuu
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU M3YUECHHUH BCEro Kypca (DU3MKH, a TaKKe JJIsi TOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00ydaromuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JIeATEIIbHOCTH, HA OCHOBE KOTOPBIX 00€CHeurBaeTcsl JOCTHXKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUJIAHUPYEMBIX  pe3yJbTaToB  oOyueHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHWE HAyYHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (DUu3mdeckue
SBJICHUSI, TPUMEHSS TOJy4YeHHBbIC 3HAHUS, peniaTh 3ajJadyd, B TOM YHUCIE
Ka4ue€CTBEHHBIC U AKCIIEPUMEHTAJIbHBIC.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3feiia Peain3yeTcs
32 CYET TOro, UYTO OOYy4YaroIIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeiaraeTcs:

Ha OCHOBE IIOJYYCHHBIX 3HAHUM pacro3HaBaTh W HAy4YHO OOBSCHSTH
dbuznyeckue SBJICHUS B OKPY>KaloIel MPUPO/Iie U MOBCEIHEBHOM KU3HU,

WCITIOJIb30BATh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3NUECKUX SIBJICHUM, B TOM
Yyycie A1l IPOBEPKU TUIOTE3 U MOTYUYECHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JTOCTHDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3IUUHBIX HCTOYHUKOB



DHEPIrUM Ha OCHOBE 3aKOHA IPEBPAILLECHUS U COXPAHEHUs BCEX M3BECTHBIX BUIOB
DHEPIUU.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUAA

N3yuyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTHXKEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzydenus GuU3NKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHUS
y oOyuaronierocst 0yayT copMHpOBaHbI CIECAYIONINE TUYHOCTHBIE PE3yIbTaThl B
YacTH:
1) mIaTpHMOTHYECKOr0 BOCIIMTAHUS:
- NOPOSBJIEHUE HHTEPECA K HCTOPUM U COBPEMEHHOMY COCTOSHUIO POCCHHUCKOMN
(bu3NYeCcKOi HayKH;
- LICHHOCTHOE OTHOIICHHE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;
2) rpamJaaHCKOro M yXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:
- TOTOBHOCTh K aKTMBHOMY Yy4YaCTHUIO B OOCYXKJE€HHUU OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuky;
- OCO3HaHUE BAXXHOCTH MOPAIbHO-ITUYECKHX MPUHLMIOB B JEATEIbHOCTU
YUY€HOTI0;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:
- BOCIPHUSTUE 3CTETUYECKHX KA4YeCTB (PU3MUECKOW HAyKu: €€ TapMOHHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOTO NMO3HAHUA:
- OCO3HAHUE IICHHOCTH (PU3NYECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUILIEW COCTABISIOUIEH KYJIbTYPHI;
- pa3BUTHE HAy4yHOH JIFOOO3HATEILHOCTH, HHTEpeca K HCCIEeI0BATENbCKON
NesTEeIbHOCTH;
5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAIBHOTO 0JIATONOJIY YU
- OCO3HAaHHWE IIeHHOCTM Oe3omacHoro oOpa3a JKH3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, Ba)XXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIOpPTE, Ha JAOpOrax, C JJIEKTPUYECKUM M TEIUIOBBIM O0OpYJOBAaHHEM B
JIOMAIITHUX YCIIOBHSIX;
- ¢(hOpMHUPOBAHHOCTH HABBIKA pedIIEKCHH, TPU3HAHKUE CBOETO MpaBa Ha OMMOKY U
TaKOTO0 € MpaBa y APyroro 4eioBeKa;
6) Tpy10BOI0 BOCIIMTAHMSL:



- AKTUBHOE YYacTHE€ B PEIICHUM NPaKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

- UHTEpeC K MPAKTUYECKOMY U3YUeHHIO ITpodeccuil, CBI3aHHbBIX ¢ (PUUKON;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

- OpUEHTAIMS Ha MPUMEHEeHHE (PU3MUECKUX 3HAHUH TSI PEIICHUs 3a1a9 B 00JaCTH
OKPYX AUl Cpeapl, IUIAHUPOBAHHUS IOCTYNKOB W OLEHKH HMX BO3MOYKHBIX
MOCJEACTBUN JIJIS1 OKPY>KAIOIIEH CPEeIbl;

- OCO3HaHUE TJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoOsieM W MyTed uX
peleHus;

8) ajanTauuMu K HU3MEHSAIIMMCH YCJIOBUSM COLHMAJBHONM M NPHUPOIHOU
cpeabl:

- MMOTPEOHOCTh BO B3aUMOJICUCTBUU MPU BBIIOJTHEHUH HCCIICIOBAHUN U MPOEKTOB
(bu3MUecKoi HaNPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSM JIPYTHUX;

- TOBBIIIEHHE YPOBHS CBOCH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JESITETbHOCTD;

- MOTPeOHOCTh B (POPMHUPOBAHMU HOBBIX 3HAHUM, B TOM uHcie (HOPMYJIUPOBATh
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

- OCO3HaHUE Ne(PUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTH
busuky;

- IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUU HOBBIX (PU3HUECKUX 3HAHUI;

- CTpEeMJICHHWE aHAM3UPOBATh U BBISBJISATH B3aUMOCBS3M TPHUPOABI, 00IIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

- OLIEHKAa CBOMX JCHUCTBUM C Y4YETOM BIMSHMUS Ha OKPYXAKLIYK Cpexdy,
BO3MOXXHBIX TJI00aJIbHBIX TTOCJIEICTBUH.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpOBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHbIC  JICWCTBUS,  PETYJISTHBHBIC
yYHHUBEpPCAIbHbIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:
-BBISIBJISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKA OOBEKTOB (SIBJIICHUN);
-yCTaHaBIWBAaTh CYIIECTBEHHBIN TMpU3HAK KiIacCU(UKAIUK, OCHOBAHUS JJIs
0000IIIEHNS U CpaBHEHUS,;



-BBIABIIATh 3aKOHOMEPHOCTH M TPOTHUBOPEYHMS B paccMaTpuBaeMmbix (akTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSM;
-BBIABIIATH IPUUNHHO-CJICICTBEHHBIC CBSI3U MIPU U3YUCHUH (PU3NUECKUX SBICHUIN U
MPOLIECCOB, JieNIaTh BBIBOJBI C HCIOJb30BAHUEM JCAYKTHUBHBIX W HHAYKTHUBHBIX
YMO3aKJIIOU€HUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3MUECKUX BEJIUNYUH;
-CaMOCTOATEIBLHO BBIOMpATh CHOCOO pelieHus y4eOHOo (u3uveckor 3anadu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHUs, BHIOOp HanOoJiee MOIAXOASIIErO C
y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
-MCTOJIB30BaTh BOMPOCHI KaK UCCIEI0BATENLCKUI MHCTPYMEHT MO3HAHUS;
-IIPOBOJANTH IO CaMOCTOSITEIbBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHNE (PUBHUUECKOTO SIBICHUS;
-OLIEHUBaTh Ha NPUMEHHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIMIO, MOIYYCHHYIO B
XO/I€ UCCIIEI0BAHUS UIIU IKCIIEPUMEHTA;
-CaMOCTOSITEIbHO (popMynupoBaTh OOOOIIEHUS UM BBIBOJBI IO pe3yJibTaTaM
MPOBENEHHOTO HAOIIOEHUS, OIbITA, HCCIIEIOBAHUS;
-IIPOTHO3UPOBATh BO3MOXKHOE JlajbHEHIIee pa3BUTHE (PU3NYECKHX MPOLECCOB, a
TaK)K€ BBIJIBUTATh MPEANOJIOKEHUS 00 HMX pPa3BUTHM B HOBBIX YCIOBUSX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:
-IIPUMEHSTh PA3JIMYHbIE METOAbI, MTHCTPYMEHThI U 3alpOChl MIPU MOUCKE U OTOOpE
uHQOpMAIIUU WM JAaHHBIX C Y4€TOM WPEHJIOKEHHOW Yy4eOHOU (dusmdeckoit
3a/1auu;
-aHAJIM3UPOBATh, CHCTEMATH3UPOBaTh U  HWHTEPIPETHUPOBATH  HMHPOPMAIIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;
-CaMOCTOSITEIBLHO BHIOMPATh ONTUMAJIbHYIO (DOpMY MpeacTaBiIeHUs: HH(DOpMAIUU U
WJUTIOCTPUPOBATDH PEIIAEMBIE 3a/1a4K HECIIOKHBIMU CXEMaMU, uarpaMMaMu, WHOU
rpadukoil 1 KX KOMOMHAIIUSAMH.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:
-B x0/i¢ 00CYy>KJIeHUsI yueOHOro Marepuala, pe3yJbTaToB JIa0OpaTOPHBIX PadOT U
IIPOEKTOB 337aBaTh BOIPOCHI MO CYHIECTBY OOCYKJa€MOM TEMbl U BBICKA3bIBaTh
UJey, HaIeJICHHbIE Ha pPELIEHUE 33Jaud M MOJJep)KaHue OJaroxenareabHOCTH
OOIICHMS,
-COIOCTABJISATh CBOM CYXKIEHHUS C CYXIECHUSAMH JIPYyTUX YYaCTHUKOB JMajora,
OOHapy’KUBaTh Pa3IMYUE U CXOJCTBO MO3UIIHIA;
-BbIpAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;
-yOJINYHO TPEJCTaBIATh PE3yibTaThl BBITOJHEHHOTO (PU3UYECKOrO OIbITa
(3KCIIepUMEHTa, UCCIIe0BaHus, IPOEKTA);



-IIOHUMATh M MCIOJb30BaTh NPEUMYIIECTBA KOMAHAHOW M WHIMBHUAYaJbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

-IIPUHAMATh LIEJIM COBMECTHOM JAESITEIIbHOCTH, OPraHU30BbIBATh ACHCTBUSA IO €€
JOCTHKEHUIO: PACIPENEATh pPONH, OOCYXIaTh IMPOLECChl U  PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJEH;

-BBINOJHATH CBOKO 4acTh PaOOThI, TOCTUTasl KAYECTBEHHOIO pe3yJbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPJAUHUPYSI CBOU JECHUCTBUS C APYTUMU WICHAMHU KOMAH/IbI;
-OLIEHUBAaTh KaueCTBO CBOET0 BKJIaJa B OOMMA HPOAYKT IO KPHUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerJIHTI/IBHLIe YHuBepCaJlibHbIC yqeﬁﬂme I[eﬁCTBHﬂ

Camoopranusauus:
-BBISIBJISITH TIPOOJIEMBI B JKM3HEHHBIX M YYCOHBIX CHUTYyalHsIX, TPEOYIOMMX IS
pereHus GU3NISCKUX 3HAHHM;
-ODUEHTUPOBATHCS B PA3IUYHBIX  MOAXOJaX  NPUHATHS  pelIeHUi
(MHAMBUYaJIbHOE, IPUHSATHE PEIICHUS] B TPYIIIE, IPUHATHE PEIICHUM TPYIINON);
-CaMOCTOSITEIILHO COCTABJIATh AITOPUTM PEIIeHUs (PU3NICCKOM 3a1a9n WM TIIaHa
WCCJICIOBAHMS ¢ YUIETOM HMEIONIUXCS PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATH MpeJIaraéMble BapUaHThl PEIICHUI;
-JieTIaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIEKT:
-IaBaTh aJICKBATHYIO OIICHKY CUTYAIlUH W TIpeJiaraTh TUIaH e€ N3MCHEHUS;
-00BSICHATh TPUYHUHBI JOCTHKEHUS (HETOCTHKEHUS) PE3yJIbTAaTOB NEITCIbHOCTH,
JaBaTh OIEHKY IPUOOPETEHHOMY OTIBITY;
-BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh (B TOM UYHCIE B XOJ| BBITIOJHECHUS
(GU3MYECKOTO HCCIEAOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIMX TPYIHOCTEH;
-OILICHUBATh COOTBETCTBHE PE3yibTaTa IEJIA U YCIIOBUSM;
-CTaBUTh CceOsl HA MECTO JAPYroro 4eioBeKa B XOJ€ Clopa WX AUCKYCCHUU Ha
HAy4YHYIO TeMY, TOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;
-MpU3HABaTh CBOE MPaBO Ha OMMOKY MpU PEIICHHH (PU3WYCCKUX 3a7a4 WU B
YTBEP)KJICHUSIX HA HAyYHBIC TEMBI U TaKOE e TPaBO JPYIroro.

IHNPEAMETHBIE PE3YJIBTATHI

K koHiy oOyuenust B 7 kjiacce npeIMeTHbIE pe3yJbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:
-UCTOJb30BaTh MOHATUSA: (U3UUECKHE M XHUMHUYECKUE SIBJICHUS, HaOII0JEHUE,
HKCIIEPUMEHT, MOJI€]b, THUIOTE3a, €IUHMIbI (U3UUECKUX BEIUYUH, aToM,



MOJIEKYyJa, arperaTHbIe COCTOSIHHUS BellecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpPaeKTOpHsi, paBHOACHCTBYIOMmAs cuia, nedopmarusa (ympyras, miacTUdeckas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

-paznuuath sBiaeHUs (qud@ys3us, TEIJIOBOE JBUKEHUE YACTUI[ BEIIECTBA,
PaBHOMEPHOE JBUKEHHE, HEPABHOMEPHOE JBUKCHHUE, UHEPIIMS, B3aUMOJICHCTBUE
T€J, PAaBHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpAILlEHHs, Iepenada
JaBJIEHUsl TBEPABIMU TEIaMH, >KUIKOCTAMU W Ta3aMu, aTMoc(epHoe naBlieHUE,
IJIaBaHUE TeJ, TMPEBpaAlICHUS MEXaHWYECKOM DSHEpruu) IO OINUCAHUI0 HUX
XapaKTEpHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JIaHHOE
buznyeckoe sIBICHNUE;

-pacrno3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3UYECKUX SIBJICHUM B OKpPYKAIOLIEM
MUpE, B TOM uucie (U3UUECKUE SIBIICHUS B MPUPOJE: MPUMEPHI JIBHIKECHUS C
Pa3IMYHBIMHA CKOPOCTSIMU B )KMBOM U HEKUBOM MIPUPOJIE, NEUCTBUE CUJIbI TPEHUS B
NPUPOJIE M TEXHUKE, BIUSHUE aTMOCHEPHOTO MaBJICHUS Ha >KUBOW OpraHusM,
MJIaBaHUE PbIO, pblYaru B TeJI€ YEJIOBEKa, MPU ATOM MEPEBOAUTH MPAKTUUECKYIO
3a/1aduy B y4€OHYIO, BBIJICJATH CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKU) (PU3UUYECKUX
SIBIICHU;

-ONKMChIBaTh HW3YYEHHBIE CBOMCTBA Tel U (DUIUYECKUE SIBICHUS, HCIOJIb3YS
dbuznyeckre BeIWYMHBI (Macca, OO0OBEM, IUIOTHOCTH BEIIECTBA, BpEMs, MYTh,
CKOPOCTb, CPEIIHSsI CKOpPOCTb, CHJIa YNPYrOCTH, CHUJIa TSDKECTH, BEC Tena, cuia
TpeHUs, JaBieHue (TBEPAOrO Tena, >XKUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MEXaHHUYeCKas padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HITUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETHUECKAs U MOTEHIIMAIIbHASI SHEPTHUS]), IPU
OMMUCAHUU MPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOJIb3yEMbIX BEIUYMH,
UX O0O03HAUCHHMS U €AUHUIIBI (UBUYECKUX BEJIWYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYIO BEJIMYUHY C IPYTUMU BETUYMHAMU, CTPOUTH
rpaduKy U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYMNH;

-XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBJICHUS U MPOLECCHI, UCTOJb3Ys
npaBWiia CIOXKEHUs CUJl (BIOJIb OJHOM mpsiMoit), 3akoH ['yka, 3akon Ilackans,
3aKOH Apxumeza, MpaBUJIO paBHOBecUs pblyara (0JI0Ka), «30J0TOE MPABUIION»
MEXaHHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOM DSHEpruu, NpH STOM J1aBaTh
CIIOBECHYI0 (OpPMYTHMPOBKY 3aKOHAa U 3alUChIBaTh €ro MaTeMaTHYECKOEe
BBIpAXKEHUE;

-00BACHATh (PU3NUYECKUE SIBJIICHHS, MPOLIECCHl U CBOMCTBA TEJ, B TOM YMCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BbISBISATH
MIPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 TOTUYECKHX IIaroB
c omnopoif Ha 1—2 U3y4eHHBIX CBOMCTBA (PM3UUYECKUX SBJICHHUM, PU3NUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH;



-pemiath pacu€THble 3a7aud B 1—2 OEHCTBUS, MCIONB3Ys 3aKOHBI M (DOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHaiIM3a YCIOBUS 3aJayu
3allMChIBaTh KPATKOE YCJIOBHE, MOACTABIATh (PU3NUECKHE BETUYUHBI B (DOPMYIIBI U
IPOBOANUTH PacU€Thl, HAXOAUTh CIIPABOYHBIE JIAHHBIE, HEOOXOIUMBIE JIJIS1 PEILICHUS
3a]1a4, OLICHUBATh PEAIMCTUYHOCTh MOTYYEHHON (PU3NYECKON BETNUNHBI;
-pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIH (HPU3HUECKUX
METO/IOB, B ONHMCAHWM HCCJIEIOBAaHUS BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(runotesy), pa3inyarb U MHTEPIPETUPOBATH IMOJIYUYEHHBIN pe3yibTaT, HAXOAUTh
OLIMOKH B XOJI€ OMbITA, I€1aTh BEIBOJIBI 110 €70 Pe3yIbTaTaM;

-IPOBOJUTh ONBITHI 10 HAOTIOACHUIO (PU3UUECKUX SBICHUM WM (PU3HUECKHUX
CBOMCTB Tenm: (OpMyIHpoBaTh NpPOBEpsieMble MPEANOJIIOKEHUA, COOUpaTh
YCTAHOBKY H3 TMPEIJIOKEHHOT0 OO0OpYIOBAaHMS, 3alMCHIBATH XOJ OIbITa U
(GopMyJIHpPOBaTh BHIBOJIBI;

-BBIIIOJIHATh TPSIMbIE M3MEPEHUsI PACCTOSIHMSI, BPEMEHH, Macchl Tena, 00béMa,
CWJIbl U TEMIIEPATypbl C HCIOJb30BAHUEM AHAJIIOTOBBIX M IU(POBBIX MPUOOPOB,
3aMKChIBATH NTOKA3aHMS MPUOOPOB € YUETOM 3aJaHHON a0COJIFOTHON MOrPEIIHOCTH
U3MEPEHUN;

-IPOBOJUTH MCCIIEA0BAHNE 3aBUCUMOCTH OJHON (PU3NYECKOM BETMUMHBI OT APYTOif
C UCIIOJIb30BAHUEM IMPSAMBIX HM3MEPEHUN (3aBUCUMOCTH IIyTH PaBHOMEPHO
JBUKYIIETOCS Tela OT BPEMEHM JIBHXKCHHS Tella, CUJIbl TPEHUS CKOJIbKEHUS OT
Beca Teja, KayecTBa 00pabOTKH MOBEPXHOCTEN TE€N M HE3aBUCUMOCTHU CUJIbI TPEHUS
OT IUIOIIAAX COIPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJJIMHEHUS IPY’KUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bE€Ma MOrpyXKEHHOM YacTH Tejda U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTHU OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH TIJIaBaHUS T, YCIOBUM paBHOBECHS pblyara v 0JIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM Y4YEOHOTO HCCIIEIOBAaHUS, COOMpPATh YCTaHOBKY U
BBIMIOJIHATh ~ U3MEPEHUs, CIeQys MpeajoKEHHOMY IUlaHy, (PUKCHUpOBATh
pe3ysbTaThl  MOJYYEHHOM 3aBUCUMOCTH  (PU3MYECKHMX BEJIWYUH B  BHUJE
NPEeMIOKEHHBIX Tabmul, W TpadukoB, Jenarb BBIBOABI [0 pe3yjibTaTam
UCCJIeI0BAHNUS,

-MPOBOANTH KOCBEHHBIE M3MEPEHMSI (PU3NYECKUX BEIUYHUH (IJIOTHOCTH BELIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHHUS CKOJIbKEHUS, JIABJICHHE BO31yXa,
BBITAIKMBAIOIIASl CHJIA, JEWCTBYIOIIAs HA TNOTPYKEHHOE B JKHUIKOCTH TEIO,
KOO PUIIMEHT  MOJEe3HOro  JACMCTBUS  NPOCTBIX  MEXAaHU3MOB),  CIEIys
NPEMJIOKEHHOW ~ MHCTPYKUMHU: TpPU  BBIIOJHEHUM  M3MEpPEHUH  coOupath
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYUCIISITh 3HAYEHUE UICKOMOM BEJIMUYNHBI;
-coOMI0aTh TpaBWIa TEXHUKH OE30MaCHOCTH Tpu padbore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;



-yKa3bIBaTh TMPUHIUIIEI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETpP, JIMHAMOMETpP, COOOHIAIOUIMECS  COCyHdbl, OapoMeTp, pblyar,
ITOJIBYDKHEIN 1 HETIOABYDKHBIM OJIOK, HAKJIOHHAS IUIOCKOCTE;
-XapaKTepU30BaTh MPUHIUIBI JEHCTBUS H3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM Ha UX ONUCAHUSA (B TOM YHCIE: MOAIIUITHUKH, YCTPOUCTBO
BOJOIIPOBO/IA, TUAPABINYECKUI ITPECC, MAHOMETP, BBICOTOMED, ITOPIIHEBOM HACOC,
apeoMETp), UCTIOJb3YsI 3HAHUSL O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
¢bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;
-IIPUBOJUTH TPUMEPHl (HAXOIUTh HMHPOPMALUIO O MPUMEPaAxX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM >KM3HU JUIsl oOecreyeHus
0e30MacHOCTH TpU OOpalleHUu ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTHYECKOrO TOBEACHHUS B
OKPYIKaIOIIEH CpeE;
-OCYILIECTBJIATh OTOOP UCTOYHMKOB MH(pOpMauu B IHTepHETE B COOTBETCTBUU C
3aIaHHBIM TIOWCKOBBIM 3allpOCOM, HA OCHOBE HMEIOIIMXCS 3HAHUM H IIyTEM
CpPaBHEHUSI Pa3IUYHBIX MCTOYHUKOB BBIIEIATH MHPOPMALIUIO, KOTOpas SBIISAETCS
POTUBOPEUYUBOUN HIIM MOKET ObITh HETOCTOBEPHOM;
-MCTOJB30BaTh MPU BBIMIOJIHEHUH YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JAUTepaTypy (pU3HUecKoro coaepikKaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;
-CO3/1aBaTh COOCTBEHHBIE KpAaTKHUE MMChbMEHHBIE U YCTHbIE COOOLICHUS Ha OCHOBE
2-3 UCTOYHUKOB MH(MOpMAIUU HU3UIECKOTO COACPIKAHUS, B TOM YHUCIIE MyOJIMIHO
JenaTh KpaTKue COOOIIEHHWST O pe3ysibTarax MPOEKTOB WU  y4eOHBIX
WCCIICAOBAHNUM, TPU 3TOM T'PaMOTHO HCIOJIB30BAaTh HM3YYEHHBIM NOHATUHWHBIN
anmnapar Kypca (GU3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;
-IPU  BBIMOJHEHWW YYEOHBIX TMPOEKTOB U  HCCICNOBAHUNM  pPACTIPEICISThH
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTABJICHHBIMU 3a/ladyaMu, CJICIAUTH 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJe€KBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
JEATENIbHOCTh  IPYIIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHUE,
YUYUTBIBAS MHEHUE OKPY KAIOIIUX.

K koHiy oOyuenus B 8 kijiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
-MCIIOJI30BATh MTOHATHS: MAacca U pa3Mepbl MOJIEKYJI, TEIIOBOE IBUKEHNE aTOMOB
U MOJIEKYJI, arperaTHble€ COCTOSIHUSI BEILECTBA, KPUCTAIUIMYECKUE U aMop(dHbIe
TeJla, HACBIIICHHBIM UM HEHACBIIICHHBIN Map, BIAXXHOCTh BO3AyXa, TeMIEpaTypa,
BHYTPEHHSSI SHEPT s, TEINIOBOW JBUTATEIb, SJIEMEHTAPHBIN JJICKTPUUYECKUN 3apsi,
AIIEKTPUYECKOE I10JI€, TPOBOAHUKHU U JHUDJIEKTPUKH, TIOCTOSIHHBIM JJIEKTPUYECKUN
TOK, MArHUTHOE MOJIE;



-pa3nauyaTh SBJICHUSA (TETJIOBOE PACHIMPEHUE U CHKATUE, TEIIONepeaaya, TeioBoe
paBHOBECHE, CMAauMBaHWE, KaNWJUISIPHBIC SIBJICHUS, HUCIApPEHUE, KOHACHCAIlUs,
IUIaBJICHUE, KpUCTa/M3alus  (OTBEpJAEBAaHME), KHUIIEHHE, Tellonepenaya
(TermI0npPOBOIHOCT, KOHBEKIIUS, U3ITy4YEHHE), ANEKTpU3ALUS Ted,
B3aMMOJICHCTBUE 3aPSAI0B, IEUCTBUA AIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMO/ICHCTBUE MAarHUTOB, JICUCTBUE MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM,
AJIEKTPOMArHUTHAsT WHIAYKIUS) MO ONMUCAHUI0 UX XapaKTePHBIX CBOICTB W Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

-pacrio3HaBaTh MPOSBICHUE HM3YYECHHBIX (U3HUECKUX SIBICHUN B OKpYKaroIIeM
MUpE, B TOM YUCJe (PU3NYECKUE SIBICHUS B IPUPOJE: TOBEPXHOCTHOE HATSXKEHUE U
KaWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTAUIBI B TMpupone, uznydenue ColHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
AJIEKTPUUECKUE SABJIICHUS B arMmocdepe, SICKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMiid, Apeld MoarcoB, PojIb MAarHUTHOTO TOJIS JUISl )KU3HU Ha
3emiie, TOJSPHOE CHUSHHWE, TPU HTOM IMEPEBOJUTHh MNPAKTUUECKYIO 3ajady B
y4eOHYI0, BBIACIAThH CYIIIECTBEHHbIC CBOMCTBA (MpU3HAKU) (PU3NUECKUX SIBIICHUI;
-OMKCHIBATh H3YUYCHHbIC CBOMCTBA Tel M (UBUYECKHE SIBJICHUS, HCMOJb3Ys
bu3nueckue BEIUYUHBI (TeMmIlepaTypa, BHYTPEHHSISI DHEpPrusi, KOJUYECTBO
TEIUIOThI, yJAENbHAs TEIUIOEMKOCTh BEIIECTBA, YJEJbHAs TEIUIOTA IUJIABJICHUS,
yAelbHAsl TEIJIOTa MapooOpa3oBaHUs, YJeJdbHAs TEIUIOTa CropaHusl TOILIUBA,
KOO(PGUIIMEHT TMOJIE3HOTO JCHCTBUS TEIUIOBOM  MAIIMHBI, OTHOCUTEJIbHAs
BJIQJKHOCTh BO3[yXa, DOJEKTPUYECKUM 3apsll, CcUJla TOKa, DIIEKTPUUYECKOE
HaIpsKeHUE, COMPOTUBJIEHUE MPOBOJAHUKA, YIEJIBHOE CONMPOTHUBJICHUE BEUIECTBA,
paboTa W MOIIHOCTh JJEKTPUYECKOTO TOKa), NPH OMUCAHUU TMPABHIHHO
TpaKkTOBaTh (PU3NUECKUN CMBICI HCMOJIB3YEMBIX BEJIMYMH, OOO3HAUYCHUS U
€AUHULIBI (PU3UYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
bU3MYECKy0 BEIUYUHY C JAPYTHMMH BEIUYMHAMH, CTPOUTH TPaQUKU H3yUYECHHBIX
3aBUCUMOCTEN (PM3NUYECKUX BEITUYHH;

-XapaKTepU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBJICHUS U MPOLECCHI, UCTOJb3Ys
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA,
MPUHIUAIN CYNEPHO3UIIUA TI0JIeH (Ha Ka4yeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiia, 3akoH OMa Juist yyacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH cOXpaHeHus
DHEPTUH, TIPH ITOM JIaBaTh CIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3aMHCHIBATH €TO
MaTeMaTUYECKOE BBIPAKEHHUE;

-00BACHATh (PU3MYECKUE MPOIIECChl U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyaluin MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
MPUYUHHOCIIEACTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 1—2 JIOTHYECKUX IIaroB ¢
ormopoii Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUHN, (U3UIECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEMN;



-pemiath pacu€THble 3a7aud B 2—3 NEHCTBUS, HMCIOJb3Ys 3aKOHBI M (DOPMYIIHI,
CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a YCIOBHS 3a/adyd
3alliChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK JAaHHBIX [JIsI PEIICHUs
3a/layd, BBIOMpaTh 3aKOHBI W (GOpMYJbl, HEOOXOoAWMBbIE IJsi €€ penieHus,
MPOBOJIUTH PACUETHl U CPABHUBATH MOJYUYEHHOE 3HAYCHUE (PU3NYECKON BEITUUUHBI
C U3BECTHBIMU JaHHBIMH;

-pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOUIN (HU3HMUECKUX
METO/IOB, HCIOJNb3ysd OINKMCAHHE UCCIENOBAaHUS, BBIICIATH MPOBEPsSEMOE
MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSIKA MPOBEIECHUS MCCIEIOBAHNUSA,
JieaTh BBIBO/IBI,

-IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3MUECKHUX SIBICHUA WIH (U3MUECKUX
CBOMCTB TN (KamWJUIAPHBIE SIBJICHUS, 3aBUCUMOCThH JAaBJIEHHUS BO3JIyXa OT €ro
00bEMa, TeMIepaTypbl, CKOPOCTH IIpollecca OCTBIBAaHHS M HarpeBaHUs IpH
U3IYyYEeHUH OT LBETa M3JIydaromied (Morjomaromnieii) moBEepXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TEJT U B3aUMOJEHCTBHUE AIIEKTPUUECKUX 3apsAI0B, B3aUMOJAEIHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3yalu3allisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa,
CBOMCTBA AJIEKTPOJBUraTENsl MOCTOSSHHOTO TOKA): (pOpMYIHpPOBaTh MPOBEPSEMBIE
NPEANOJIOKEHNsA, COOUpaTh YCTAHOBKY U3 MPEIJIOKEHHOIOo 000OpyAdOBaHUS,
OIKCHIBATh XOJI OTBITA U (DOPMYITHPOBATH BHIBOIHI;

-BBITIOJHATh TPSIMbIE U3MEPEHUS] TEMIEPaTyphbl, OTHOCUTEIHbHON BIAXXHOCTH
BO3/lyXa, CUJIbl TOKA, HANPSHKEHHUsI C MCIOJb30BaHUEM aHAJIOTOBBIX MPHUOOPOB U
JATYMKOB (DU3NYECKUX BEIUYMH, CPaBHUBATH PE3YJIbTaThl U3MEPEHUN C y4ETOM
3aIaHHOM aOCOJIFOTHOM MOTPENTHOCTH;

-IPOBOAMNTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUUUHBI OT IPYroi
C WCIIOJIb30BAHMEM NPSIMBIX H3MEpEHUNl  (3aBUCUMOCTh  COINPOTUBIICHHUS
OPOBOJHMKA OT €ro JUIMHBI, MUIOIIAAU IONEPEYHOro CEYEHUS U YACIbHOTO
CONMPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA, WAYIIErO0 4Yepe3 MPOBOJIHUK,
OT HampsDKEHWs] Ha TNPOBOJAHUKE, HCCIEJOBAHUE IIOCIEAO0BATEILHOIO H
napajyieIbHOTO  COEJUHEHUH MPOBOJHUKOB): IJAHUPOBATh MCCIIEIOBAHUE,
coOMpaTh YCTaHOBKY M BBIMOJHATH U3MEPEHHUs, CIEIysl MPEAIOKEHHOMY IUIaHy,
(bUKCUpPOBaTh PE3yJIbTATHI MOJYUYEHHON 3aBUCUMOCTH B BUC TaOIHIl U TPAPUKOB,
JienaTh BBIBOJIBI MO Pe3yJibTaTaM HCCIIEIOBAHUS;

-IPOBOJIUTh ~ KOCBEHHBIE  HM3MEpEeHHS  (GUINYECKUX  BenWuuH  (y[IeibHas
TEIUIOEMKOCTh BEILECTBA, COMPOTUBJICHHE MPOBOAHMKA, paboTa MW MOIIHOCTH
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl TMpeAJIOKEHHONM WHCTPYKUMH, W BBIYUCIATH 3HAYCHHE
BCJTUNIMHBL;



-co0N0IaTh MpaBUiia TEXHUKW O€30MacHOCTH MpH padboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

-XapaKTepu30BaTh MPHUHIMIBI ACHCTBHUS H3yUYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB ¢ ONOPOM Ha UX ONMUCAHMS (B TOM YMCIIE: CUCTEMA OTOIJIEHUS JIOMOB,
TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJBTMETP, CUETUUK DIEKTPUUECKON
SHEPTUH, AIIEKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHBIC SIEKTPOIPUOOPHI
(mpuMepsI), JIEKTPUYECKHE MPEAOXPAHUTEIH, IIEKTPOMArHUT, JIEKTPOJBUTATENb
IOCTOSIHHOTO TOKa), MCIOJIb3ys 3HAaHUS O CBOMCTBaX (PM3MYECKUX SIBJICHUH U
HeoO0XoauMble (PU3NUYECKNE 3aKOHOMEPHOCTH;

-pacno3HaBaTh IPOCTbIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTENbHBIE TPUOOPHI 110
CXeMaM M CXEMaTW4YHbIM pUCYHKaM (KUAKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETP, TUTPOMETP, JIBUTaTellb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUYECKUX IeNel C MOocIeA0BaTEIbHBIM U
napajuleJbHBIM COEIUHEHHEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

-[PUBOJUTH MpPUMEPHl (HAXOIUTh HMHMOPMALMIO O MPUMEpPax) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MmacHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroIIEH Cpeie;

-OCYIIECTBIISITh MOMCK MH(pOpMalK (U3NUecKoro coaepxanus B MHTtepHeTe, Ha
OCHOBE MMEIOIIMXCSA 3HAHUM U MyTEM CPAaBHEHMS JIONOJIHUTEIbHBIX MCTOYHHKOB
BBIIEIATh MH(GOPMALIMIO, KOTOpas SIBISIETCS MPOTHUBOPEUYMBOM WM MOXKET OBITh
HEJO0CTOBEPHOM;

-MCMOJB30BaTh MPU BBIIOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHHUs, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHer, BiageTh Npu€MaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

-CO3/71aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIIEHUS, 00001Ias
MH(OpPMAIMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MYECKOTO COAEpNKAHUSA, B TOM
yycie MyOJU4YHO MPEACTaBIATh Pe3ybTaThl MPOECKTHOW WIIM MCCIIEN0BATEIBCKON
NEATEIbHOCTH, MPU 3TOM TI'PAMOTHO MCIHOJIB30BaTh W3YYEHHBIM MOHITHUIHBIN
anmnapat Kypca GU3MKH, CONPOBOKAATh BHICTYIIJICHHE MTPE3CHTAIUEH;

-MpY BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MUECKUX IMPOIIECCOB
pacnpenenarb OOA3aHHOCTM B TpYINE B COOTBETCTBUU C TOCTaBICHHBIMU
3aJjauaMM, CJICTUTH 3a BBIMIOJHEHUEM IUIaHa JEHCTBUI M KOPPEKTHPOBATH €rO,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIaJ B JESATEIBHOCTh I'PYMIIbl, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TMpOSBIAA  TOTOBHOCTh  pa3pelaTh
KOH(MDJIUKTBHI.



K koHiy oOyuenust B 9 kijiacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCS YMEHHIA:
-MCHOJb30BaTh MOHATHS: CHCTEMa OTCU€Ta, MaTepuajbHas TOYKa, TPAECKTOPHS,
OTHOCUTEJIPHOCTh ~ MEXaHWYECKOro  ABWXKEHMs,  aAedopmanus  (ympyras,
IUIACTUYECKAs), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHME, HEBECOMOCTb U
neperpy3ku, UEHTP TSKECTH, aOCOIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPAOTO
TeNa, pPaBHOBECHE, MEXAHMYECKHWE KOJeOAaHWS M BOJHBI, 3BYK, HHPPA3BYK HU
yJIbTPa3BYyK, AJIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJM30PYKOCTh U JAIbHO30PKOCTb, CHEKTPHl UCIYCKAHHUS W NOIJIOUIEHMs, aibda,
OeTa- ¥ raMMa-u3J1y4eHHs], U30TOIIbI, S/IEPHAsI SHEPTEeTUKA;
-pa3iInyaTh SBJICHUA (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE JBUKEHUE,
PaBHOYCKOPEHHOE INPAMOJIMHEWHOE IBW)KEHHE, CBOOOJHOE IaJeHUe Tell,
PAaBHOMEPHOE [JBHKEHHE II0 OKPY>KHOCTH, B3aMMOJCHCTBHE TE€J, PEAKTHUBHOE
JBUKEHHE, KojeOaTelbHOE ABI)KEHUE (3aTyXaloUI1e U BbIHYKJCHHbIE KOJeOaHus),
pPE30HAHC, BOJHOBOE  JBW)KCHHME, OTPAXXEHUE  3ByKa, IPSAMOJIMHENHOE
pacrnpocTpaHEHHE, OTPAKEHUE U IPEJOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpa’KEHUE CBETA, Pa3JI0KEHNE OEJIOr0 CBETA B CIIEKTP M CIOKEHUE CHEKTPAIbHBIX
LBETOB, JUCIEPCHUS CBETa, ECTECTBEHHAs pPaJuOaKTUBHOCTb, BO3HUKHOBEHHE
JIMHENYATOro CHEKTpa M3JIy4EHMs) IO ONHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
-pacro3HaBaTh NPOSABICHUE HM3YYEHHBIX (PU3HUECKUX SIBJICHUI B OKPYKaIOIIEM
mMupe (B TOM uucie (pU3MUecKHe SIBICHUS B MPUPOAE: NPWIUBBI U OTJIMBBIL,
nBrkeHrne 1uaHeT CONHEYHOW CHCTEMBI, PEAaKTHBHOE JIBM)KEHHME O KHMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
NEHUCTBUE BUIUMOTO, VYIBTPAPHUOIETOBOTO M PEHTTEHOBCKOIO U3ITyYEHHH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPAJAMOAKTHBHBIX HM3JIYyYEHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/1ady B YUYEOHYIO,
BBIICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUIA;
-ONKChIBATh W3YYEHHBbIE CBOMCTBA Ted U (DUIUYECKUE SBICHUS, HCHOJb3YS
¢usznyeckue BeNWYMHBI (CPeAHAsT W MTHOBEHHass CKOPOCTh Teja IMpH
HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHUE, IEPEMEILEHUE, TyTh, YIJIOBAsI CKOPOCTH,
CWJa TPEHUs, CUia YNPYrocTH, CUJIA TSKECTH, YCKOPEHHE CBOOOAHOIO IMaJeHUs,
BEC Tela, UMITyJbC TeNa, UMIIYJbC CHJIbl, MEXaHMUYECKas padoTa W MOIIHOCTD,
NOTEHIMAIbHASL JHEPrusi Teja, MOMHATOIO HaJ IOBEPXHOCTBIO  3EMJIH,
NOTEHIMAIbHASL HEPrUsl CHKATOW IPYKUHBI, KUHETUYECKas BSHEPIus, NOJHas
MEXaHUYEeCKasi FHEPIHsl, MEPUOJ U YacTOTa KoJeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb IMPEJIOMJIEHUSI CPEIbl), MPHU



ONKCAaHUU TPABUIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIOJB3YEMBIX BEJIHYUH,
00O3HAUYEHHUS W €IUHUIBI (U3MYECKUX BEJIUYUH, HAXOOUTh (OPMYJIHI,
CBSI3BIBAIOIIUE JTAHHYIO (PU3MUECKYIO0 BETMUMHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpayKy U3y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYNH;

-XapaKTepU30BaTh CBOICTBa TeJ, (PU3NYECKUE SIBJICHUS M MPOLECCHI, HCIONb3YsI
3aKOH COXpaHEHMsI OSHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUSA, MPHUHIIMII
CYNEpIO3ULIMA CHWJI, NPUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHbl HbIOTOHA,
3aKOH COXPAaHEHUs UMITYJIbCA, 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA, 3aKOHbI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allMChIBaTh €r0 MAaT€MaTUYECKOE
BBIP2XKEHUE;

-00BSACHATh (PU3UYECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE
CUTyallull NPAaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa: BbUBISATh MPUYHMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOpOMH
Ha 2—3 W3Yy4YEHHBIX CBOMCTBA (PU3WYECKUX SIBICHUM, (PU3NUECKUX 3aKOHOB WIU
3aKOHOMEPHOCTEW;

-peliath pacy€THhle 3a7ayu (ONMUpAIOIIMECs Ha CUCTEMY M3 2—3 ypaBHEHHUM),
UCIIOJIB3YS 3aKOHBI U POPMYJIBL, CBA3BIBAIOIINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE
aHaJln3a yCIJIOBUS 3aJjaud 3allMChIBaTh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAOIINE
WIM U30BITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbl, HEOOXOAUMBIE IS
peleHusi, MPOBOAUTH pPACUEThl M OICHWBATH PEATHCTUYHOCTh TMOJIYYECHHOTO
3Ha4YeHUs] PU3NUECKON BEIUUNHBI,

-pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PUIUUECKUX
METOJIOB, HCHOJb3ysl ONHUCAHUE HCCIEIOBaHMs, BBIICIATH MPOBEPSIEMOE
MPEANOoJOKEHNE, OUEHNBATh MPABWIBHOCTh MOPSAAKA MPOBEACHUS HCCIEIOBaHUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OTBITOB;
-IIPOBOANTH OMBITHI MO HAOMIOAEHUI0 (DU3WYECKUX SIBICHUNW WM (PU3NUYECKHUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbploTOHA, 3aKOHA COXpaHEHUs SHEPTHUH,
3aBUCUMOCTh IEpuojia KojeOaHWi NPYKUHHOTO MasiTHUKA OT MAacChl Ipy3a u
KECTKOCTU TIPYKUHBI W HE3aBHUCHUMOCTh OT aMIUTMTYABl MaJbIX KOJeOaHUH,
NPSIMOJIMHEMHOE paclpOCTPAaHEHUE CBETa, Pa3lioKeHHE Oelioro CBeTa B CIEKTP,
U3y4YE€HHE CBOMCTB M300pa)K€HHsI B IUIOCKOM 3€pKalie M CBOICTB H300pa>KeHUS
npeaMera B coOuparolied JHuH3e, HAOMIOACHHE CIUIOUIHBIX M JIMHEHYaThIX
CHEKTPOB HM3IIyUYEHHMsI): CAMOCTOATEIbHO COOMpaTh YCTAHOBKY W3 HM30BITOYHOIO
Habopa 000pyI0BaHMs, OMUCHIBAThH XOJ] OMbITA U €r0 Pe3ysbTaThl, (HOPMYIUPOBAThH
BBIBO/IbI;

-IPOBOJUTH MIPU HEOOXOAUMOCTH CEPUIO PSIMBIX U3MEPEHUI, ONIPEEIIsisl CpeIHEe
3Ha4YeHHE H3MepseMOil BeMUUMHbI ((POKyCHOE pacCTOsIHME COOMparoIiel JUH3bI),
000CHOBBIBaTh BBIOOP CIOC00a U3MEpEeHUs (M3MEPUTEIHLHOTO MPUoopa);



-IPOBOJUTh  HCCIEAOBAHWE  3aBUCUMOCTeM  (PU3MYECKMX  BEIMYUH  C
UCIIOJIb30BAaHUEM TIPSMBIX H3MEpPEHUH (3aBUCUMOCTh NYTH OT BpPEMEHH MpHU
PaBHOYCKOPEHHOM JBIDKEHWM 0€3 HadallbHOW CKOPOCTH, Iepuoaa KoyeOaHun
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJjla OTPaKEHUs CBETa
OT yria TaJeHWs M yrja NpeloOMJICHHs OT yrja MaJieHus): IJIaHUpOBATh
UCCJIEIOBAaHUE, CAMOCTOSITENIFHO COOMPATh YCTAaHOBKY, (PMKCUPOBATh PE3yJIbTaThl
MOJy4YEHHOW 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUAE TaOIUIl U TpaduKoOB,
JieaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

-IIPOBOANTH KOCBEHHBbIE M3MEpEHUs: (PU3NYECKUX BEIUYMH (CPEAHssi CKOPOCTh W
YCKOpPEHHE Tejla MpPU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE CBOOOJIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(G(OUIMEHT  TPEHUS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W MEepUojJ  KoyieOaHUM
MaTEMaTUYECKOr0 U MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHia coOMparolei
JUH3bl,  PAJAMOAKTUBHBIN  (OH):  IJIAHUPOBAaTH  HU3MEpPEHUs,  COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBINOJIHATH U3MEPEHHUSI, CIEAYS MPEII0KEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYCHUE BEIMYUHBI W AHAIM3UPOBATH MOJTyUYCHHBIC
PE3yJIBTATHI C YYETOM 3aJaHHOM NOTPEIIHOCTY U3MEPEHN;

-co0JII0/IaTh TpaBUjia TEXHUKUM O€30MacCHOCTH IpH padboTe ¢ 1a00paTOPHBIM
000opy1I0BaHUEM;

-pa3iuyaTh  OCHOBHBIE  TPU3HAKM  M3YYEHHBIX  (PU3WYECKHX  MOJENEi:
MaTepHuaibHas TOUYKa, a0COIIOTHO TBEPJOE TEIO, TOUCUHBIM UCTOYHHMK CBETA, Ty,
TOHKas JINH34, IUIaHeTapHasi MOJeJIb aTOMa, HYKJIOHHAsi MOZIeJIb aTOMHOTO S/1pa;
-XapaKTepu30BaTh MPHUHLMIIBI ACHCTBUS H3yUYEHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM Ha HMX ONUCaHusd (B TOM 4YHUCIE: CHUAOMETP, NATUYUKU
MOJIOKEHUS, PACCTOSIHUSI M YCKOPEHMs, pakera, 3XO0JIOT, OYKH, IEPHUCKOIL,
doToanmapaT, ONTHUYECKUE CBETOBOJBI, CHEKTPOCKOM, JO3UMETp, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBAX (DU3MYECKUX SBJICHUA U
HEe00XoauMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

-ACTIONIb30BaTh CXEMBl W CXEMaTHYHbIE PHCYHKH W3YyUYECHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENbHBIX TMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
peuieHur y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl Uil MOCTPOEHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoiei JTH3E;

-IPUBOJIUTH TpPHUMEPHl (HAXOAUTh HHPOPMAIMI0 O TMPUMEPAX) MNPAKTHUYECKOTIO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KM3HHU AJiA OOecredeHus
0e30MacHOCTH MPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXarUIen Cpeie;

-OCYIIECTBJIATh MOUCK MHpopManuu Qundeckoro coaepxkanus B HHTepHere,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTHU OINpPEACIICHUS



JIOCTOBEPHOCTH TIOJMYyYEeHHON HWH(GOPMAIMK HA OCHOBE HWMEIONIUXCS 3HAHUWA W
JIOTMTOJTHUTEIIbHBIX UCTOYHUKOB;

-MCTIONIb30BaTh MPU BBITIOJIHCHWHM YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOro CoAeprKaHUs, CIPaBOUYHbIE MaTEpHalbl, PECYpPChl CETU
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

-CO3/1aBaTh COOCTBEHHBIC TIMCHMEHHBIE UM YCTHBIE COOOIICHUS HA OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJEPKAHUS, IMyOJIMYHO
MPEACTABIATh PE3YJIbTAaThl MPOEKTHOM WM HCCIENOBATENBCKONW AEATEIbHOCTH,
IIPU 3TOM T'PaMOTHO MCIOJIb30BAaTh U3YUYEHHbIA NOHATUHWHBIN anmapaTr u3y4acMoro
pazmena (U3WMKA W COMPOBOXKAATH BBHICTYIUICHHWE TMPE3CHTAIMEH ¢ y4ETOM
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MISHIE - Hayka © fipupole https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IleppoHavyaibHble CBEeIeHUS O CTPOEHHMH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 5 1 bubnmnoreka [JOK
' BEILECTBA https://m.edso0.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONIIA BetecTRa https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 4. laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEPrus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
52 Hpoctsie MexarHMEI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pen 1. TenioBble siBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexann4deckue siBJICHUSA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHUSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK



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
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen S. KBaHToBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHMe 1 0000IIIEHNE COMEPKAHUS 9 9 bu6mmoreka [JOK
' Kypca dusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®du3uka — HayKa 0 IPUPOJIE.
SABnenus npupoasl. Gusndeckue
SIBJICHUS

MeX&HI/I‘leCKI/IC, TCIIIIOBBIC,
QJICKTPHUUYCCKUC, MAIHUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUSA

du3nyeckre BETUIUHBI U UX
U3MepeHne

VYpok-uccnenosanue "M3mepenue
TEMITEPATyPHI TIPU TTOMOIIIH
KHUJIKOCTHOTO TEPMOMETpPA U JaTINKa
TeMmeparypbl"”

Kak ¢usuka u apyrue ectecTBEeHHbIE
HayKH U3y4aroT PUPO.Y.
EcrecTBeHHOHay4HBIN METOA
no3HaHus. Onucanne GU3NYECKUX
SIBJICHUH C IIOMOLIBIO MOJEJIEH

bubmuorexa [JOK
https://m.edsoo.ru/ff09f72a

Ypoxk-uccnenoanue "[IpoBepka
THIIOTE3bI: JATLHOCTD MOJIETA IAPHKa,
MYIMEHHOI'0 TOPU30HTAJIBHO, TEM
OoJpIIIe, YeM OoJIbIle BBICOTA ITycKa"



https://m.edsoo.ru/ff09f72a

Crpoenue BemiecTBa. ONBITHI,

7 JIOKa3bIBAIOIIHUE JUCKPETHOE CTPOEHHUE bubmorexa OK
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
8 JIBr>KeHHE YacTHI] BEIIECTBA bubmiorexa LIOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OMNbITHI 11O
9 HaAOJIOACHUIO TETJIOBOTO PaCIIUPEHUS
ra3soB»
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBs3b Mex 1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmuorexa [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUHN
BOJbI
MexaHn4decKoe IBIKEHNUE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bu6nmoreka [JOK
13 CkopocTthb. EZUHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuet myTH ¥ BpeMEeHH IBIKECHUSA bubmorexa LOK
y p a1 https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aKk0H HHEPIINH.
15 BSaI/II)MO,HeﬁCTBHe TerKaK IpUYHHA bubmorexa [IOK
P https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHKEHUS TEIl
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmorexa [IOK
1 00beMa TeJla [0 €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTU TBEPAOTO TEJIA»

Pemrenue 3agaud mo teme "IIOTHOCTE

bu6mmoreka [IOK

18 BeuecTa” https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3auMoeicreug tein. Cria
yrpyroctu. 3akoH ['yka
Jlaboparopuas pabora «/3yducHne
20 3aBUCHUMOCTH PACTSKCHHUS
(nedhopmanuu) Ipy>KUHBI OT
MIPUIIOKEHHOM CHUITBD»
21 SBnenne Tarorenus. Cumia TSKECTH
CBsi3b MEX]ly CHIION TSAXKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa LHOK
| " https://m.edsoo.ru/ff0a1778
3ama4 o teme "Cuiia TsKecTH
93 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnnorexka [JOK
dusnuecKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
24 Hswepettne ci. JliamomeTp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CHJI, HAIIPaBJICHHBIX
26 10 OJTHOM MPSIMOMA. bubmorexa HOK
. https://m.edsoo.ru/ff0ala70
PaBHoOpelicTByIOIIAS CHIT
97 Pemrenue 3agad mo reMme
"PaBHOnelicTBYIOMIAs CHIT"
28 TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI. bubnmoreka [JOK
Tpenue B mpupoe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «3yueHue bubmuoreka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIBI TPEHUS
CKOJIb>KEHUS OT CHJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MMOBEPXHOCTEM»

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpenenenue

30 PaBHOJCHCTBYIOLIEH CHJIIbI
Pemrenue 3agau mo remam: «Bec

31 tenay, «['padhuyueckoe n3odpakeHue bubnnoreka [JOK
cuy, «Cunely, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KontponbHas paboTa mo TeMam:
«MexaHn4yecKkoe JIBKEHHE, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I'padmueckoe n300pakeHUE CUID»,
«Cwunb»

33 JlaBnenue. CriocoObl yMEHbBIIICHUS U bubmuorexa [JOK
YBEJIMUEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTh

34 JaBIIEHUS Ta3a OT 00bEMa bubmmorexa [TOK

’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTypbl
Ilepenmaua maBieHHS TBEPABIMU
35 TeJ'II;I\jIII/I, )KEJIKOCTﬂMI/I u §§3aMI/I. 3aKkoH bubmorexa [JOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B KUAKOCTH U Tase, bubnmnoreka [JOK
BBI3BAHHOE JIEHCTBUEM CHIIBI TSXKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3anau o teme «J/lapnenue B bu6mmorexa [IOK
JKHAKOCTH U rasze. 3akod Ilackaimsy https://m.edsoo.ru/ff0a2826

38 Coobmarommuecst cocyabl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970
bubmuoreka [JOK

39 Piapapmirieciuit npece https://m.eds00.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
XKHUJKOCTHBIN HacocC
Atmochepa 3emmu. [Tpuyannb
CyLIECTBOBAHUS BO3yIIHOMN
41 Zsm 3emnn 3fochMoch Bubmrorexa HOK
ODOTIOHI SEMIIH. https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOro JaBIEeHUS OT BHICOTHI
HaJ ypOBHEM MOps
bu6mmoreka [IOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edsoo.ru/ff0azhsa
43 N3mepenune aTMOCHEpHOTO JaBJICHUS. bubnuorexa [JOK
Omneit Toppuuemu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTH aTMOC(HEPHOTO
44 BHCHMOCTS aTMOC( F:l OBHEM bubmuorexa [JOK
THI H
JIABJICHI OT BHICO A YP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoua. AtmochepHoe bubnuoreka [IOK
45
JABJICHUE Ha PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau no reme
"ATtmocdepHoe naBieHue”
eicTBHE ocC rasza Ha
47 JleficTane xuKocTH 1 bubnmoreka [JOK
HTOTPYRCHHOE B HHX TEIIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopnas pabota «Onpenenenue
48 BBITAJIKUBAIOIIEHA CUJIBL, bubmuorexa [JOK

JIEWCTBYIOIIEH HA TEJIO, TOTPYKEHHOE
B JKUJKOCTEY

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

49

Jlaboparopnas paboTa 1mo Teme
«HccnemoBanue 3aBUCMOCTH Beca
Tesa B BOJie OT 00bEMa MOTpyKEHHOM
B JKUKOCTb YaCTH TeJIa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3514

50

51

IImaBanue ten

Jlaboparopnas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYUPOBAHUE JIOAKHU U
omnpezeneHue e€ rpy3onoabEMHocTH"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3a96

52

Pemenue 3amau no remam: «IlnaBanue
cyn0B. Bo3nyxonnaBanuey,
«/laBneHue TBEpABIX TN, KUAKOCTEH
Y Ta30B»

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

53

Mexanuueckasi pabota

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

54

55

MormnocTs. EquHUIBI MOIITHOCTH

Ypok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAaEMOIl pu
MHOoabEME IO JIeCTHHUIE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

[Ipoctele MexaHu3MBI. Phruar.
PaBHOBecue cui Ha peiyare

57

58

KonrponsHas pabora o teme
«/laBrieHme TBEPIBIX TEIN, KHUIKOCTEH
1 ra3oBy» / Beepoccwuiickas
MpoBepoyHas pabora

PesepBHeIit ypok. Paborta ¢ TekcTamu
1o Teme «/laBinenue TBEpABIX TE,

bubmuoreka [JOK
https://m.edsoo.ru/ffOa4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

XKUJKOCTEH U ra3oBy» / Becepoccuiickast
npoBepouHas paboTa

59

Peruaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota
«HccrenoBanue ycioBHil paBHOBECHS
pbryara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

61

62

Pemrenue 3agad mo reMe « Y CI0BUS
PaBHOBECHUSI pbIUaray

Koaddumment nonesnoro aecTpus
MexaHu3ma. Jlaboparopnas pabota
«3mepenue KII/ nakinonHoM
IJIOCKOCTHY

Pemenue 3agau mo teme "Pabora,
motHocTh, KITI"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunyeckas dHEprus.
Kunerndeckas u noTeHaibHas
SHEPIUs

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

65

66

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUu

YPOK-3KCIIEPUMEHT 110 TEME
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
U3MEHEHUS KUHETUYECKON U
MOTEHLIMAJIbHON PHEPTUH NIPU
CKaThIBaHUHM TeJa 110 HAKIOHHOM
IIJIOCKOCTH"

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

67

PesepBHbIii ypok. Pabora ¢ TekcTamu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "MexaHnyeckoe IBUKeHue"

https://m.edsoo.ru/ff0ad4ee6

68

PesepBHbIil ypok. Paborta ¢ Tekctamu
no teme "Pabora. MoImHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
TIOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOT0 COCTOSIHHIMA 1
BEIIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJISIPHO-KMHETHYECKOU TEOPUH
bu6nmoreka [JOK
5 Kpucrannmdeckue u amopdHbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallUJUISIPHOCTb. 1 bubnmnoreka [JOK
[ToBEpXHOCTHOE HATSIKEHNE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEeMIIEpaTypbl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHI]
9 Buytpennss sueprus. Crioco6st 1 bubnnorexka [JOK
U3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
10 Buapr Tenonepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuoreka [JOK

1 BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnotel. Y aenpHas bubmuoreka [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHE TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabota

14 "UccnenoBanue sIBICHUS bubmuorexa [JOK
TEII000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJAHOU U Topsiueit BoAbI"
Pacuer xonuyecTBa TEMIOTHI,

15 He0OXO0IUMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAKICHUU

16 Jlaboparopnast pabota "Onpenenenue bubnuotexa [JOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IelbHas TEIIoTa bubnmnorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBepIeBaHUE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnmuorexa [JOK
yAEIbHON TEIIOTHI TUIaBJIeHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue 1 KOHJEHCAIIMSL. bubmuoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. Y nenpHas temiora bubmuorexa [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBJICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCUTENLHOM BJIAXXHOCTH BO3/1yXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYXHOCTH BO3/yXa

[TpuHIMIBI paGOTHI TETIIOBBIX

nsurareneif. [lapoBast TypOuHa.
JlBurarenb BHYTPEHHETO CTOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3alLIATA
OKpY’Karolllel cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHUsI U MIPEBPALLICHUS
OHCPIYH B TCIJIOBBIX ITPpOLECCax

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
Bemecrna"

KonTponbHas pabota mo Teme
"TennoBele siBIcHUA. I3MeHeHne
arperaTHbIX COCTOSIHMI BemiecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3aPsT0B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpu3anus
TeJ UHAYKIUEH U IPH
CONPUKOCHOBEHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anmonencTere 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31 3akoH Kymnona https://m.edsoo.ru/ff0a87e4
DNeKTpruYecKoe moJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX TMOJIEN
Hocurenu snexTpuueckux 3apsioB.
33 OnemeHTapHbIi 3apsn. CtpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpPAHEHUS DJECKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIOBUS €r0
36 cymecTBoBanus. IcTOUHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TOJIS Ha TIPOBOTHUKH 1
U JUDJIEKTPUKA"
39 DNEeKTPUUYECKHUM TOK B METaJLIaX, bubnmoreka [JOK
JKUIKOCTSX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U €€ COCTaBHbIE
4acTu
Cuia Toka. JlabopaTtopHast pabora
bu6nmoreka [JOK
41 "N3mepenue 1 peryimpoBaHue CUIIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DNEKTPUUECKOE HATIPSKEHUE.
Bonsr™erp. JTaboparopHas pabota

bubmuorexa [JOK

42 "N3MepeHue u peryimpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHHE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHHUKA OT €T0 JJIMHBI, TUIOIIAINA https://m.edsoo.ru/ff0aa738
MIONEPEYHOr0 CEUYEeHUs U MaTepuana”
3aBUCUMOCTB CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa s yyacTka bubmmorexa [JOK

https://m.edsoo.ru/ff0aad4a

Lenu
JlaGoparopHnas pabora
"HccnenoBanue 3aBUCUMOCTH CUJIBI

46 TOKa, UYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3nucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIbHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka

48 MIpaBUJIA CIIOKEHUS HANIPSHKEHUN TTPU 1 bubnnorexka [JOK
[IOCIE€A0BATEIBHOM COCIUHEHNUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIBI TOKA ITPU 1 bubnnorexka [JOK

napajyuieIbHOM COeTMHEHUU
pe3uctopos"

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3aga4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akoHa Oma 1 pa3InyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOuTen
53 3IIEKTPUYECKOU SHEPTUU B OBIT bubnmorexa LOK
p p Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanme
54 ITocTosTHHBEIE MAaTHUTEI, UX
B3aUMOJECUCTBUE
Ypok-uccnenosanue "N3yuenue bubnmnorexa [JOK
55 5 "
MOJIEU ITOCTOSHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1oJjie. MarHuTHoOE I10J1e
56 3eMIIH U €ro 3HaYeHHue JUIS )KU3HU Ha bubmmorexa [IOK
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DJIeKTpUUECKUE 3apsabl.
57 3apsHKEeHHBIE TGJI'I)a U UX ’ bubmmorexa LHOK
P o . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
KonTponbnas pabota mo teme
"DHEeKTPUUECKHE 3aPSAIbI.
P P Bu6nuorexa LIOK
58 3apsKEHHBIE TeJla U UX

B3auMoaeucTBus. I1ocTOSHHBIN
anekTpuueckuii Tox" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

npoBepouHas paboTa

59

60

61

62

63

64

65

PesepBHbIii ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepocceuiickas
npoBepouHas paboTa

OnbIT OpcTeaa. MarautHoe nose
AIIEKTPUIECKOTO TOKa MarHuTHOE
0JI€ KaTYIIKU C TOKOM

[IpuMeHeHne PEKTPOMArHiuTOB B
TexHuke. JJaboparopnas padora
"U3yueHue neicTBUSI MAarHUTHOTO
T0JIs1 Ha MPOBOJHUK C TOKOM"

DNeKTpOABUTATENb TOCTOSIHHOTO
Toka. Micnonp3oBaHue
3JIEKTpOJBUraTeneil B TEXHUYECKUX
YCTpPOMCTBAxX M Ha TPAHCIIOpTE.
JlaGopatopHnas pabora
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIEKTpOoaABUTATENS "

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOW MHIYKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOb!
MOJTYYCHHS JICKTPUUYCCKOU DHEPTUH.
DJEKTPOCTAHIINK Ha
BO300HOBIIIEMBIX HCTOYHHKAX
SHEPIUU

[ToaroroBka K KOHTPOIBHOU paboTe
110 TeMe "DIIEKTPUYECKUE U

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac86¢c



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme

66 "DJIEKTPUYECKHE U MATHUTHBIE 1 Bubmaorexa ITOK
p" https://m.edsoo.ru/ff0acb14

SIBJICHUS
PesepBHblii ypok. PaGora ¢ Tekctamu bubnmoreka [JOK

67 1
o teme "TermnoBble gBiaeHus" https://m.edsoo.ru/ff0accse

68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
o TeMe "MarautHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
1 68 14.5

[NPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoka Bcero Kontporenpie  Ipakriieckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHn4yeckoe JBUKECHHE. 1
MartepuanbpHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE nipsiMOTIUHEITHOE

4 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTh

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubnmnoreka [HOK
JBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk ckopoctu
JlaGopatopHnas pabota "Onpexnenenue

7 YCKOPEHUS Teja MpH 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBobonnoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

okpyxHocTu. [Iepuon u yacrora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiinas u yriaosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH Herotona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAsA cHta https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyniepnio3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka ﬁg&HE;T:;(;?rou/If{f Vaeca?
16 Pemenue 3amau mo reme «Cuna
YOPYTOCTH
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpeiis https://m.edsog)_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
Kod(duUlleHTa TPEHUS CKOMBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3amay mo reme "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bubmmorexa [JOK
" https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuia TSKeCTU U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

naacHus

Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"
Pemrenue 3agaud mo treme "Cuiia
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubnnorexa LHOK
. P https://m.eds0o.ru/ff0af5ts
TSATOTEHUS
o5 [TepBas kocMHYeCKasi CKOPOCTb. bubnunoreka LIOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCcHe MaTepUAIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO.
26 PaBHOBecue TBEPAOTO TEJIA C bubmorexa HOK
. N p https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHOW OChIO BPAILICHHUS.
MowmeHT cunsbl. LleHTp TskecTH
PaBHOBeCHE MaTepUAIBHONW TOYKHU.
AOGCOIIIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpOTO TENa C
3aKpEIUIEHHOW OChIO BPAILICHUS.
MowmenT cuibl. LienTp TsoxecTn
28 Pemenue 3agau mo teme "MoMeHT bu6nunoreka [IOK
cuisl. L{enTp TsKecTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
29 TeMe "MexaHU4eCcKOe IBIKEHUE bubnnorexa [JOK
. " ' https://m.edsoo.ru/ff0b0408
BsaunmonelicTBue Ten
KonrtpoabHas padbora mo Teme
30 "MexIZlHI/Iqe(:K(I))e IBHKEHUE bubmmorexa TIOK
N ) ' https://m.edsoo.ru/ff0b06ec
BzaumoneiicTBue Ten
31 Nwmmynse Tema. UMimysbe cuitbl. 3akoH bubnuorexa [JOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYNpyroe B3auMOJIEHCTBUE

https://m.edsoo.ru/ffOb07fa

Permrennie 3agau mo reme "3akoH

bub6nmmoreka [IOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHnius "PeakTuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6mmoteka LJOK
34 Mexanundeckas paboTa U MOIITHOCTh https://m.e dso:)_.lru p—
35 PabGota cHIIBI TSDKECTH, CHITBI bubnunoreka LIOK
YIPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboThI CHIIBI TPEHUS TTPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs13b SHEPTUH U PaOOTHI.
[ToTrenumanpHas sHEpPrust
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KUHETUYECKON DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKE
40 JlabopaTtopHas paborta «M3yuenue bubmmnoreka [JOK
3aKOHA COXPaHEHUS YIHEPTUM https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE TBMIKEHUE U €T0 but6mmorexa [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KojieOaHusl. bubnuotexa [JOK
Boinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryeckuil U py>KUHHBIA

MassTHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuoja KojebaHui OT KECTKOCTU
MIPY>KUHBI U MAacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ff0b197a

45

46

47

48

IIpeBpaiienue 3Hepruu npu
MEXaHNYECKUX KOJIeOaHUsIX

JlabopaTtopHas paborta «OnpeneneHue
YacTOTHI U TIEpUOJIa KOJIeOaHM
MIPYKUHHOTO MasTHUKAa

Jlabopartophnast pabora «IIpoBepka
HE3aBUCHMOCTH MIEPUOJIa KoJeOaHMit
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl Ipy3a»

Mexannueckue BoaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJIH. [IpoosIbHbIC 1
MONIEPEYHBIE BOJIHBI

bu6nmoreka [IOK
https://m.edsoo.ru/ffOblaec

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEPAOM TEIIE.
Ceiicmuueckue BOIHBI"

50

51

52

3ByK. Pacripoctpanenue u otpaxkeHue
3ByKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI'"

I'poMKOCTb 3ByKa M BBICOTA TOHA.
AKyCTUYECKHI pE30HaHC

53

54

Ypok-koudepeHnius "YIpTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

bubnunoreka LIOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHBI COXPaHEHHUS.
Mexanuueckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ffOb25f0

KonrponsHas pabora o teme

55 "3akoHbI cOXpaHeHus1. MexaHuueckue
KoJieOaHHS U BOJHBI"
56 DJIEKTPOMArHuTHOE TOJIE. bubnmnoreka HOK
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypox-koupepennus "Llkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bubnnorexa [JOK
Hcnons30Banue 37€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs1 COTOBOM CBsI3H"
Ypok-uccnenosanue "M3yuenue
. bubmuoreka [IOK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
Y https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3aa4 Ha onpeseneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMarHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi IPUpo/Ia CBETa.
61 Cko TOI:())TI) cBeTa BOJ‘III-:OII:BIG CBOMCTBA brbmmorexa LTOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBeTa. 3aTMECHHUS bubmorexa [IOK
pacnpoctp ' https://m.edso00.ru/ff0b3658
Connua u Jlynsl
3aKoH OTpa)KeHUs CBeTa. 3epKaja.
63 Pemienue 3a1a4 Ha MpUMEHEHNE bubnnorexa [IOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomiienue cBeTa. 3aKOH bubmmoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMpCIOMJICHUSA CBCTA

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTPaKEHHE CBETA.

bubnmoreka [IOK

65 Vcrnonp30BaHue MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOb3c5e
OTPaKEHHS B ONITUYECKUX CBETOBOAAX
JlabGopaTtopHas padora "VccienoBanue
66 3aBUCHMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHUs Ha
rpanuue "Bo3nyXx-cTekio""
Ypok-konpepenuus "Mcnoab3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 JInn3bl. OnTryeckast cuiia JMH3bI https://m.edsoo.ru/fOb3f2c
N bubmuoreka [{OK
69 [TocTpoenne n3o0pakeHHi B TMH3aX https://m.edsoo.ru/ffOb4dda
Jlaboparopnas pabota "OnpeneneHue
70 (pOKyIc)HorE paCCpTO}IHI/I}I " O?ITI/I‘ICCKOIZ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIIel JTUH3bI"
7 Ypok-koupepenius "OnTuyeckue bubmuoteka [{OK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucteMa. 3peHue bubmorexa [TOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenius "legexTs
3penus. Kak coxpanuts 3penne”
Paznoxenue 6em0ro cBeTa B CIEKTP.
72 OmeiTel Herorona. Crnokenne bubmuoreka [{OK

CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus
cBeTa

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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/ff0c0f4c

Jlaboparopnas padota "OnbITHI 11O
Pa3IoKEHHUIO OEJIOro CBETa B CIICKTP U

75 BOCHPHUATHUIO LIBETA IPEIMETOB MPH UX bubmmorexa LIOK
P t pedl P https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUU Yepe3 I[BETOBbIE
¢bunbTph"
VYpok-nipaktukyM "BoaHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepeHus u qudpaxuus’”
77 Omnbitel Pe3epdopaa u ruranerapHas bubnnorexa [JOK
MOJIEIIbL aToOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v noriomeHue ceera
79 atoMoM. KBauTthl. JIuneliuarsie bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 Ypok-nipaktukyMm "Habmronenune bubnnorexa [JOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BHJIBI brbmmorexa [IOK
a a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hyknonnas bubnmnorexa [JOK
82
MOJIENTh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALCHUS. bu6muoreka [JOK
N3otomsr https://m.edsoo.ru/ffOclal4
84 Pemrenue 3amay mmo reme: but6mmorekxa [IOK
"PanpnoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 Ilepuon nonypacnana
Ypoxk-koH(pepenus "PannoakTuBHbIE
P Gep 8 but6mmoreka [IOK
86 U3JIy4€HUs B IPUPOJIE, MEIULIUHE,

TexXHuke"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
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/ff0c2126

87

SAnepHble peakuu. 3aKOHbI
COXpPaHEHUS 3apsA0BOI0 U MacCOBOTO
qucen

bubnunorexa LIOK
https://m.edsoo.ru/ff0c1c58

88

89

90

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUu

Pemenue 3agau no treme "SaepHeie
peakuuu"

Peakiuyu cuHTe3a U AeneHud siaep.
Uctounuku sHepruu CoJiHIA U 3BE3]T

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcld7a

bubnunoreka LIOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus " nepras
sHepreTuka. JlencTus
PaINOAKTUBHBIX MU3JTyUYECHUN HA KUBbBIC
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOIBHOM paboTe MO
TeMe "DIIeKTPOMAarHUTHOE TOJIE.
DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsbic siBieHHs"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c223e

93

94

95

KonTponbHas pabota mo Teme
"DeKTPOMAarHUTHOE TIOJIE.
DNeKTPOMarHUTHHIE BOJHBI.
KBanToBrie sBnenus"

IToBTOpenue, o6o0IIEHNE.
JlaGopaTopHble paboTHI IO Kypcy
"BzanMopencTBrue Tea"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ Ka4YeCTBEHHBIX 3a]1a4 110
teme "TemnoBble poiecch”

bubnunorexa LIOK
https://m.edsoo.ru/ff0c245a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, o6obmenue. Pemenue

but6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacyeTHBIX U KaYECTBEHHBIX 3aa4 10
teme "KIIJ] TennoBeIX aBurareici'”

https://m.edsoo.ru/ff0c2a22

[ToBropenue, o6o0menue. Pemenne

bu6nmoreka [IOK
97 pacyYETHBIX U KQYECTBEHHBIX 3a/1a4 I10 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpeHME, 0000IIEHNE.
98 JlabopaTopHbie pabOTHI IO KYPC 1 1 bubnnorexa LHOK
" patop P " ypey https://m.edso0.ru/ff0c2¢c52
CBeTOBBIE SIBIICHUS
[ToBTOpenue, 0600meHne. Pabora ¢
99 TEKCTAMH I10 TeMe "3aKOHBI 1 bubmorexa HIOK
| https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTrOopenue, o6o0menue. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmorexa HOK
\ https://m.edso0.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Padora ¢
101 TekcTamu 110 Teme "CBeTOBBIE 1 bubnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SBJICHUS
IToBTropenue, 06o0mmenue. Pabora ¢
102 TekcTamu 110 Teme "KBaHnToBas u 1
snepHast pusuka"
OBIIEE KOJIMYECTBO HACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2a22
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




IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30BaTeJILHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (1)I/I3I/I‘IGCKOC SBJICHHUC

pacrio3HaBaTh IPOSIBIICHUE M3YYCHHbIX (DU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 337a4dy B y4eOHYIO, BBIACIATDH

CylIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUN

1.4

ONHKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3UYECKUE SIBICHHUSA,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3HYECKYI0 BEIUYMHY C JIPYTHMMH
BEIMYMHAMHU,  CTPOUTh  TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3UYECKUX BEJIMYUH

1.5

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MareéMaThu4dcCKOC

BBIPAKECHHE

1.6

1.7

OO0BSACHATh (U3UYECKUE SIBJICHMSI, MTPOLECCHl U CBOWCTBA TEN, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIBIATh INPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

peuiaTtb pvaéTHLIC 3aga4n B 1 -2 Z[eﬁCTBHH, HCIIOJIb3Ys 3aKOHBI U




(bopMmyIIbl, CBsI3bIBaONINE (PU3NUECKHE BETMUUHBI: HA OCHOBE aHAIM3a
YCIOBHMSL 3aJa4yd 3allUChIBaTh KpPAaTKOE YCIIOBHE, IIOACTABIIATH
¢u3nveckrue BeITUUUHBI B (YOPMYJIIBI M TPOBOIUTH PACUYETHI, HAXOIUTh
CIPaBOYHBIE JIaHHBIE, HEOOXOUMBIE JUIsSl PEILIEHUs 3a/1a4, OLIEHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B OINHCAHWU UCCIIECJOBAHUS  BBIICIATH
MIPOBEPSAEMOE MIPEAIION0KEHUE (rumoresy),  pas3nuyaTh u
MHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, HaXOAUTb OIIMOKU B

XO0JE€ OIbITa, A€JIaTb BBIBOJABI 110 €TI0 pC3yJibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OpPEINONIOKEHUs, CcOOMpaTb  yCTaHOBKY M3  NPEIIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPHUOOPOB, 3ANMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJIaHHON a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUI

NPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHUS, CIEAYs IPEITI0KEHHOMY ILIaHY,
¢ukcupoBaTh pPeE3yJbTaThl IMOJTYYEHHOM 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEI0BAHUS

1.12

1.13

MMPOBOAWUTL KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH, CJICOys
HpeHHO)KCHHOﬁ HWHCTPYKIUU: IIPU BBINNOJIHCHUHN H3MepeHHI>i CO6I/IpaTI>
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICP'ICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MPUHIHUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX
HpI/I60pOB N TEXHUYCCKUX YCTpOﬁCTB C IIOMOIIBKO HX OIIMCAaHHA,
HCIIOJIb3YyA 3HaHUA 0 CBOMCTBax (I)I/I3I/ILICCKI/IX SIBIICHUM u

HeoOXoauMbIe (PU3NUECKHE 3aKOHBI i 3aKOHOMEPHOCTH




1.15

OPUBOAUTH TpPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPAX)
NPaKTUYECKOTO UCTOIb30BaHUS (PU3NICCKUX 3HAHUH B TIOBCETHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpoOCcOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3NYECKOrO0  COACpIKAHMS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

Co3/1aBaTh COOCTBEHHBIE KPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIECHUS
Ha OCHOBe 2 — 3 MCTOYHHUKOB WHPOpPMAIMK (PU3HIECKOTO
COJIepKaHUs, B TOM YHCIEe MyOIWYHO JIeNIaTh KpaTKhe COOOIICHUs O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPAaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/ISI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC HpﬁBeHTaHHeﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CIEINTh 3a BBIITOJIHEHWEM IUIAHA JIEWCTBHMM, aJIE€KBAaTHO OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATENIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUYUTBIBast MHEHHE

OKPY’KaFOIINX

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HUCIIOJIB30BaTh IMOHATHA

1.2

pas3indaTth SABJICHUA IO OIMHCAHHUIO HUX XapaKTCPHBIX CBOWMCTB ¥ Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337a4yy B y4eOHYIO, BBIACIATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HauEHHS ¥ €AUHUIBI (PU3MUECKUX BETMYHH, HAXOAUTh (DOPMYJIBI,
CBA3BIBAIOILME JIAaHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YYCHHBIX  3aBHCHMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YyA H3YYCHHBIC 3aKOHBI, IIpWU 3TOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOMCTBA

(bI/ISI/I‘ICCKI/IX HBHGHHﬁ, (l)I/ISI/ILIeCKI/IX 3aKOHa UJIM 3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4 3alIUChIBATh KPATKOE yCIIOBUE, BBIABIISITH HEJOCTATOK
JAHHBIX I pelIeHMs] 3a7adud, BbIOMpaThb 3aKOHbI U (HOPMYIIbI,
HEoOXOoUMBIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTH IPU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMUCAHUEC UCCICAOBAHNA, BEIACTIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (QOpMyJIHMpOBaTh  MPOBEpsieMble

MPENIOJIOKEeHNs, coOUpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO




000py10BaHMUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYNKOB (DU3HUECKUX BEIUUMH, CPABHUBATH PE3YJIbTAThI

U3MEpPEHU ¢ y4€TOM 3a/1aHHOH a0COIFOTHOM MOTPENTHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus, cienys  IpeUIOKEHHOMY  IUIaHy, (UKcHpoBaTh
pe3yabTaThl MOJYYSHHON 3aBHCHMOCTH B BHJE TAOIHIl U TPa(uKOB,

ACJIaTh BBIBOAKRI 110 PE3YyJIbTaTaM UCCICA0OBaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIUUCIATH 3HAYCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIOIb3Ys
3HaHHA O CBOMCTBaxX (PU3MUECKUX SBJICHHMM M HEOOXOJIUMBIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COEIVHEHUEM  JJIEMEHTOB, pa3iuyas yCIOBHbIE 000O3HAa4YEHUs
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UUECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYyTEM CpAaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBIACIATh HH(POpPMAILNIO, KOTOpas

ABJIIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

HCIIOJIb30BaTh IIPU  BBINNOJIHCHUHA y‘le6HLIX 3aJlaHuM HAay4YHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIC
MaTtepuainsl, pecypchl cetu MHTepHer; Biazers  npuémamu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus WH(POPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC MyOJHYHO MPECTABIATh PE3yJIbTaThl
OPOCKTHON WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeniesaTh 00S3aHHOCTU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

pa3pemaTth KOHQIHKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHUIO HMX XApPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (bI/I3I/ILICCK06 SBJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/ILIeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hy10, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PU3UUYECKUX SBJICHUN

14

OIMMHUCBIBATH H3YYCHHBIC CBOMCTBA TEI M (1)PI3PI‘—ICCKI/IG SABJICHUA,
HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI, IpPU OIHUCAHUU [IPABUIIBHO
TPAKTOBAThH (1)I/ISI/I'-IGCKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIMYHH,
0003HAYCHHS U CANHUIbBI (I)I/I3I/ILICCKI/IX BCJIMYHH, HAXOAUTH (I)OpMYJ'ILI,

CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEJIUYMHY C JIPYTHUMH




1.5

BEIMYMHAMHU, CTPOUTh TpapUKHd  M3YUYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa MW  3allMChbiBaThb €TI0 MaTreéMaTU4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMyYecKux LIaroB ¢ MOMOIIbIO 2 — 3 HM3yuyeHHBIX CBOICTBa

bu3nUecKuX ABICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THele 3afadyd (OmUparoIuecs Ha cucTeMy w3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUI pelIeHUusl, IPOBOJUTH pPacuéThl M OLEHHUBATh PEATUCTHYHOCTh

MOJTYYEHHOTO 3HaYCHUS (PU3NIECKON BETMUNHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCIIUTh IIPpHU TMOMOIIN
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yd OMMCAHUEC HCCIICIOBAaHUs, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HaOMIOAEHUI0 (U3HYECKUX SBICHUN WM
(Gu3NYECKUX CBONCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpYyAOBaHUsS, OMHCHIBATH XOJI OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
OmpesieNisis CpeAHee 3HAuYCeHHE H3MepseMOil BelnuuuHbI (POKycHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

IPOBOJUTH HCCIENIOBAaHUE 3aBHUCUMOCTEH (U3NYECKHX BEIMYUH C
MCIIOJIb30BaHUEM TMPSAMBIX HW3MEpPEHUN: MJIAaHUPOBaTh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHUPOBAThb pe3yJIbTaThl

HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/ISI/ILIGCKI/IX BCJIMUMH B BHUJC Ta6J'II/IIII/I




Fpa(bI/IKOB, ACJIaTh BbIBOABI 11O PE3yJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, Clenys MpPEeNIoKEHHOW HHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHBIE INPHU3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIeH:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HU3YYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbICE PUCYHKH H3yYEHHBIX
TEXHUYECKUX YCTPOICTB, U3MEPUTEIIBHBIX npubopos u
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4eOHO-TIPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCITONIb30BaHUs (PU3NYECKUX 3HAHUHN B TTOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npruOopaMu U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY Karollel cpee

1.18

OCYHIECTBIISATh MOUCK MHPOpMAIUU (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTOsSTeNbHO (OpMYJIHpPYsl IOMCKOBBIA  3aIpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4YEeOHBIX 3a/JaHuil  Hay4dHO-
HOMYJIIPHYIO JIUTEPATypy (U3UYECKOTO COJEpXkKaHUs, CIPaBOYHBIE
MaTepuaibl, pecypchl cetu HHTepHeTr; BiazeTre npuéMamu

KOHCIICKTUPOBAHHA TCKCTA, Hp606pa3OBaHI/I}I HH(bOpMaL[HH U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTyIO

1.20

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIECHUS Ha
OCHOBE HH(pOpMAallMM M3 HECKOJIBKUX HCTOYHHKOB (DPU3NYECKOIO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUICHHWE IPE3CHTalUed ¢ ydEéToM

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIOJHEHUH YYEOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenesTh 00f3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBINOJHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA
®U3UKA U EE POJIb B IIO3HAHMU OKPYXAIOIIEI'O MHUPA

IIpoBepsieMble 31eMEHTHI COAePKAHUSA

11

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
Ou3nyecKkue  SBJICHUSA: MEXAHWYECKUE, TEILUIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ousnueckue BeNMUMHBL.  M3MepeHne — (QU3UUECKUX
BenuuuH.  Pusudeckue  npubopsl.  [lorpemHocTs

U3MepeHnil. MexayHapo/iHasi CUCTeMa €IMHULL

1.3

1.4

1.5

EcrtecTBeHHOHAyuHBI METOJ IO3HaHUA: HaOIIOJCHUE,
IIOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIABUIKCHHE TMIIOTE3,
OKCHEPUMEHT TI0 TMPOBEPKE THIIOTE3, OOBSICHEHHE

Ha6n}oz[aeMoro SABJICHUA
Omnucanue (1)I/I3I/I‘leCKI/IX SIBIICHUI C IOMOIIBI0 MOAETIEH

[IpakTuueckue padbOTHI:

N3mepenue paccTosTHUMN.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TEA.
Omnpenenenne pasMepoB MajbIX TEJ.

N3mepenue TemmepaTypbl IPU INOMOIIN KUJIKOCTHOTO

TCPMOMETPA U JaTYUKaA TEMIICPATYPhbI

INEPBOHAYAJIbHBIE CBEJJEHNM A O CTPOEHNUN BEIIECTBA

2.1

2.2

2.3

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX Pa3MEpBHI.
OneIThl,  JTOKa3bIBAIOLIUE  JUCKPETHOE  CTPOEHHE
BELIECTBA

JBmxeHnne uyactur — BemectBa. CBA3b  CKOpoOCTH
JIBW)KEHUS YacTHI[ C TeMmmepaTypor. bpoyHOBCKkoe
nBkeHue, I dysus

B3aumojielicTBuE YacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




2.4

ArperatHble COCTOSIHUSI BEILECTBAa: CTPOEHUE Ta30B,
KUAKOCTEH W TBEPABIX  (KPUCTAUIMYECKUX)  Tel.
B3aumocBs3p Mexay CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISPHBIM

CTPOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOIbI

2.6

[IpakTuueckue padbOTHI:

Onenka jaumamerpa aToMa METOAOM  psiioB  (C
ucroiib30BanueM ¢otorpaduii).

OnbITH IO HAOTFOICHUIO TEIUIOBOTO PACIIMPEHHSI Ta30B.
OnbITHI o 0OHapYKEHHIO JecTBUS CHII

MOJICKYJIIPHOI'O IPUTSKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe JBUKCHHUE. PaBHOMEpHOE "
' HEPABHOMEPHOE JIBM)KEHUE
3.9 Ckopoctb. CpenHsst CKOPOCTb IIPA  HEPABHOMEPHOM
' JNBUKEHUU. Pacy€r myTH v BpeMeHU JBUKEHUS
SIBnenue uHepuuu. 3akoH MHepuuu. B3aumopeiictBue
3.3 TEJl KaK IIPUYMHA U3MEHEHHsI CKOPOCTH IBUKCHMS TEIL.
Macca kak Mepa MTHEPTHOCTH Teja
34 IInotHOCTE BemecTBa. CBS3b INIOTHOCTH C KOJIHMYECTBOM
' MOJIEKYJI B €IUHHIIE 00bEMA BEIIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS TEI
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuibl ¢
' IIOMOIIBIO AUHAMOMETPA
37 SIBnenue TAroreHus u cwia TsokecTH. Chia TSHKECTH Ha
' npyrux mianerax. Bec tena. HeBecomocts
38 Cwia tpeHus. TpeHHE CKOIBXEHUS M TPEHHE IOKOS.
' TpeHue B npupojie U TEXHUKE
3.9 CrnoxxeHue cuj, HaNpaBlICHHBIX IO OJHOM IPSIMOM.
' PaBHOElCTBYIOIIIASA CHIT
[IpakTuueckue padbOTHI:
3.10 OnpeneneHne CKOPOCTH PAaBHOMEPHOIO  JIBUYKEHUS

(mapuka B OKUAKOCTH, MOJEIU  DIEKTPHUYECKOTO




3.11

3.12

aBTOMOOWJIA M Tak janee). OmpexneneHue cpegHel
CKOPOCTH CKOJBXEHHUs Opycka WIM IIapUka 10
HAKJIOHHOM  ImIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPHUPYIOIIUE
3aBUCUMOCTh PacTshKEeHUs (nedopMaruiv) MpyKUHBI OT
HNPUIOKEHHOM  cwiibl.  OmbITBI, JIEMOHCTPHUPYIOLIUE
3aBUCHUMOCTh CHJIbI TPEHUS CKOJIbKEHUS OT Beca Teja U

XapakTepa COIpUKaACArOIINXCA HOBerHOCTef/'I

DusnuecKue SIBICHNUs B IPUPOJE: IIPUMEPHI IBWKCHHUSA C
Pa3IMYHBIMU CKOPOCTSIMU B )KMBOW U HEXHMBOU IIPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

TexHuueckue YCTPOﬁCTBaZ JUHAMOMCETP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

HaBJ’IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUA U

1 yBEJIMYEHUS 1aBIICHUS
45 JlaBnenue ra3za. 3aBUCUMOCTD JIaBIICHUS ra3a oT o0bEMa,
' TEMIEPATYPbI
43 [lepenaya naBneHus: TBEPABIMHU TellaMU, KHUJIKOCTAMU U
' razamu. 3akoH [lackans. [THeBMaTu4yeckre MaluHbI
3aBUCUMOCTh  JIaBJICHUS OKUIKOCTH OT  TJIIyOMHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOIIaronmecs cocyabl.
lMunpaBnuueckrue MeXaHu3Mbl
Atmocdepa 3emnn u atmochepHoe naBieHue. [puunHel
A5 CYyIIIECTBOBAHUSI BO3AYIIHOW oOo0nouku 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO JAABICHUS OT
BBICOTHI HaJl YPOBHEM MODSI
46 N3mepenue armocdepHoro npaeneHus. Ilpubopsl ans
' M3MepeHust aTMOC(HEpPHOro JaBIeHUS
JleficTBHE KMJIKOCTM M ra3a Ha NOTPYKEHHOE B HHX
4.7 Teno. BrelTankuBaromas (apxuMmenoBa) Cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3ayxornaBanue
49 [IpakTuueckue padbOTHI:

HccnegoBanne 3aBHUCHMOCTH Beca Tella B BOAE OT




o0BEMa TOTPYKEHHOW B KHUAKOCTh YacTH Tela.
OnpeneneHre BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEI0,  MOrpyxEHHOe B  KUAKocTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKUBAIOIIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B JKHAKOCTH, OT Macchl Teaa. OIbIThI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKUBAIOIIEH
CHJIBI, ICUCTBYIOLICH Ha TEJIO B JKUAKOCTH, OT 00BEMa
MOrPYKEHHON B XKHUJKOCTh YAaCTHU Te€jla U OT IJIOTHOCTH
JKHIKOCTH. Kounctpyupoanue apeomMerpa HIIH

KOHCTPYUPOBAaHHWE  JIONKM U  OmOpenesneHue  eé

rpy30I0AbEMHOCTH

Odusndyeckue  SBJICHUS B TPUPOJE:  BIMSHUC
4.10 aTMOC(EpPHOT0 JIaBJICHUS HA )KUBOW OPraHu3M, IJIABAHHE

pBIO

TexHuueckue yCTPOHCTBA: COOOLIAIOIIMECS COCY/IBI,
411 YCTPOMCTBO  BOJIOTNPOBOJIA, THIPABIUYECKUN TIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEpP, MOPIIHEBOH Hacoc,

apeomeTp

PABOTA, MOITHOCTD, DOHEPT U

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOIIHOCTb
£ 3 [IpocThie MexXaHM3MBI: pblUar, OJOK, HaKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBeCHs pplyara
5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe  mpaBwio»  MexaHuku.  Koadduumenrt
5.5 I0JIE3HOTO nefcTBUs MEXaHU3MOB. IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHmmanpHast SHEPTUM TeNa, MOIHIATOTO HAll 3eMIIEN
5.7 Kunernueckas sHeprus
- [MomHast MexaHWYecKasl DHEPTUs. 3aKOH W3MEHEHHsS H
' COXpaHEHMs MEXaHUYECKOM SHeprun
[IpakTuyeckue paboOTHI:
59 Onpenenenue paboThl CUIIBI TPEHUS MIPU PABHOMEPHOM

ABMOKCHHUHN TCJla 11O l"OpI/I3OHTaJ'IBHOI7I IMOBCPXHOCTHU.




Hccnenosanue yCIOBHI paBHOBeECHs phluara.
N3mepenne KIIJ| HakioHHOW mmockoctH. W3ydenue

3daKOHa COXpaHCHUA MEXaHHUYECKOM SHCPIUn

duznyeckue SBICHUS B npupoac: pbHaru B TCIC

5.10
YelioBeKa
TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKJIOHHAsI TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia Jj1eMeHTa
TEIUJIOBBIE ABJIEHUA
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUU CTPOCHMS BellecTBa. Macca ©  pa3Mmepbl
' MoJieKysl.  ONBITBI,  TOATBEPXKIAIONINE  OCHOBHBIE
MIOJIOKEHHST MOJIEKYJIIPHOKUHETUIECKON TeOpUH
Mopgenmn  TBEPAOro, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHMil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObsicHEHUE CBOICTB ra3oB, )KHJIKOCTEH U TBEPIBIX TEJ
6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYIIPHOKHHETHYECKOU
6
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemtoBoe pacIipeHne U C)KATHE
6.6 Temmneparypa. CBsA3b TemmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 BuyTtpennsist sneprusi. CnocoObl H3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terjionepeada 1 copepiieHue padoThbl
68 Buasr Temonepenaun: TEIIONPOBOTHOCT, KOHBEKITHS,
' U3Iy4YeHHe
6.9 KomamuectBo  TemmoThl.  YaenpHas — TEIUIOEMKOCTH




BCIICCTBA

TemsiooOMeH M TEMIOBOE paBHOBECHE. Y paBHEHUE

6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBEpAEBaHNUE KPUCTANIMYECKUX BEILIECTB.
. VY ienpHas TEIoTa MIaBJICHUS
[TapooOpa3zoBanue u  koHAeHcauus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora mapooOpa3OBaHUS.
. 3aBUCHUMOCTh TEMIIEPATyphl KUIMIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxxnocTs Bo3yxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOpaHUs
[Ipunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIUIOBOTO JABHUTarens. TersaoBble ABUraTeNd U 3alluTa
OKpYKaIOIIEH Cpeibl
3aKOH COXpaHEeHHUsI U MPEBPALLECHUS JHEPTHH B TETIJIOBBIX
6.16
mpoieccax
[IpakTudeckue pabOTHI:
OnbIThI no OOHapyKEHHIO JENCTBUA cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OnpITl TIO BBIPAIIMBAHUIO KPUCTAIJIOB TMOBAPEHHOMN
COJIU WJIU caxapa.
OneITHI 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUs Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ornpezenenue naBieHUs BO3Ayxa B OAJIJIOHE MITIPHUIIA.
6.17 OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHHS

BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIH OXJIAXKICHUS.
[IpoBepka rumoTe3bl JUHEUHOW 3aBUCHUMOCTH JIJTUHBI
CTOJIOMKA KHUJIKOCTH B TEPMOMETPHUECKOH TpyOKe OT
TEeMIIepaTyphl.

Habmronenne m3aMeHeHus: BHYTPEHHEH JHEpruM Tela B
pe3ynbTare Temonepeaadn 1 paboThl BHEITHUX CHUII.
Uccnenosanue SIBJIEHUS TeIIooOMeHa npu

CMEILIUBAHUH XOJIOJIHOW U rOpSYEN BOJIBI.




6.18

OnpeaeneHHe KOJIN4YCCTBa  TCILJIOTHI, MOJIy4YCHHOTI'O
BOJIOM NpU TEIUIOOOMEHE € HArpeThbiM METaUIMYeCKUM
LMJIAHAPOM.

Onpenenenue yneiabHON TEINIOEMKOCTH BELLIECTBA.
HccnenoBanue mpouecca UCIapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaKHOCTH BO3yXa.

Omnpenenenue yAeIbHON TEIJIOTHI TUTABJICHHUS JIbJIA.

dusnyeckue SBJICHUS B MPHPOJAC: IMMOBEPXHOCTHOE
HATSOKCHHWE M KAaNWULIPHBIC SIBICHHUS B IPHPOJE,
KpHCTAJUIBI B Tipupoje, uanydenne ConHIa, 3aMep3aHue
BOZOEMOB, MOPCKHE OpH3bI; 00pa30BaHKE POCHI, TYMaHa,

HHCA, CHCra.

6.19

TexHuueckue  yCTpOWCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THTPOMETPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJIb BHYTPCHHET'O CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Ten. [[Ba posa aIeKTpUIECKUX 3apsiioB
BsaumopneiictBue 3apsbkeHHbIX Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEX/TY TEIaMH)
Onextpuueckoe nosue. Hanpsyk€HHOCTD 3JEKTPUUECKOTO

7.3 nosid. IIpyHIMN cyneprno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku n
TUDJIEKTPUKU

7.5 3aKOH COXpaHEHMs DIEKTPUUECKOTO 3apsiia

- ONEeKTpUYECKH  TOK.  YCIOBHS  CYIIECTBOBAHMS

' 3JEKTPUUYECKOTO TOKA. ICTOUHNKYN OCTOSSHHOTO TOKA
1.7 HevictBus BJIEKTPUYECKOTO TOKa (TerutoBoe,




XMMHAYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUIKOCTAX U Ira3dax

Onexktpuueckas uenb. Cuwia TOKa. OJIEKTPUUECKOE

7.8

HanpsHKeHUe

9 CornpoTuBieHue MIPOBOJHHUKA. VYnensHOE

7.

CONIPOTUBJICHHE BELIECTBA
7.10 3akon OMa Juist yyacTKa Lenu

[TocnenoBarenbHOE W MapajUIeIbHOE  COCJIUHEHUE
7.11

MIPOBOIHUKOB

Paborta ¥ MOIIHOCTH SJIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyia — Jlenna

DIEKTPUYECKHE IEeNMH M TMOTPEOUTENIH DJICKTPUUYCCKOM
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHue

IlocTtossnable MarHuThel. B3aumonelcTBUE IOCTOSIHHEBIX
7.14

MAarHuToB

MaruutHoe T1ojie. MaruutHoe 1oje 3eMAd U €ro
7.15

3HAUYCHHE JIUIA JKU3HU Ha 3eMiie

6 OmneiT Opcrena. MaruutHoe mosie 31eKTPUYECKOro TOKa.

7.1

[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJST HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTATENIb MOCTOSSHHOTO TOKa. Vcmons3oBaHue
7.17

3JEKTPOJIBUTaTeNeil B TEXHUYECKUX YCTpPOMCTBaX M Ha

TpaHCHopTe

OMBITH ®dapanes. SIBnenue 3JIEKTPOMArHUTHOMU
7.18

naaykuuu. [Ipasumno Jlenna

DNeKTpOTeHEePaTop. Crioco0wr TTOTyYeHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha

BO300OHOBIISIEMBIX HICTOYHHKAX YHEPTUU

[IpakTudeckue pabOTHI:

OnbITHl 0 HAOTIOJCHUIO DIIEKTPU3AIUU TNl HHIYKIIHEH
7.20

U IIPU CONPUKOCHOBEHHH.

UccnenoBanue AEMCTBHUS DIIEKTPUUYECKOTO TMOJsA Ha




MNPOBOAHUKHU U NUBJICKTPUKH.

COopka u mnpoBepka palbOThl 3JIEKTPUYECKON Ienu
IIOCTOSIHHOT'O TOKa.

W3mepenue u peryiupoBaHue CUiIbl TOKA.

N3MepeHue U peryampoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSHKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPHUPYIOLIHE 3aBUCUMOCTD
UIEKTPUUYECKOTO CONPOTUBICHHUS IPOBOJHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOro CeYEeHUs U MaTepuaa.
[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUA  TIpU
[OCJIEI0BATEIBHOM ~ COCIMHEHUHM JABYX PE3UCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapaieIbHOM
coeMHeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYIIEr0 4Yepe3  PEe3UCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO0  TOKa,
BBIIEIIIEMON Ha pe3ucTtope. Mccnenosanne 3aBUCUMOCTH
CWJIBI TOKA, MAYIIETO 4YEPE3 JaMIIOYKy, OT HalpsKEHHUS
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O BSaHMOﬂeﬁCTBI/Iﬂ IIOCTOSAHHBIX MAarHuTOB.
W3y4yeHre MarHuTHOTO NOJIs IOCTOSIHHBIX MarHUTOB IpU
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JEMCTBUS DJIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbITEl,  JEMOHCTPHUPYIOIIWE  3aBUCUMOCTHb  CHJIBI
BBaHMOJIefICTBHSI KaTyllKyl ¢ TOKOM W MarHuTta OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B KaTylike. l3yueHue

JIENCTBUSL MarHMTHOTO IOJS Ha IMPOBOAHUK C TOKOM.

KoncrpyupoBanue 54 U3y4yeHune paboThI
3IIEKTPOJIBUTATEITS. N3mepenne KIIg
JJIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIOWUU:

HUCCICOOBAaHUC W3MCHEHHI 3HAYCHUS U HaIpaBJICHHUA




WHIYKIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBIICHUS B  arMocdepe, DIEKTPUYECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE ToJe 3eMiiu, Jpeid MoIoCcoB,
POJIb MAarHUTHOTO TOJIA ISl )KU3HU HA 3eMiie, MOJISIPHOE

CHUAHUC

TexHuueckue ycTpoilcTBa: 3JEKTPOCKON, amIepMeTp,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
AJIEKTPOOCBETUTENFHBIE  MPUOOPBI,  HarpeBaTeNbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
NPEJOXPAHUTENIHN, 3JIEKTPOMArHuT, 3JIEKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, reHCPaTOop NOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kon snemenra [TpoBepsieMbIe 37IEMEHTHI COePIKaHHS
paznena
MEXAHNWYECKMUE ABJIEHUA
81 Mexannueckoe JBWXKEHHME. MarepuanbHas —TOUKa.
' Cucrema orcuéra

8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NMpsAMONIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsMonuHeiHoe nBuxeHue. CpeaHss

8.4 W MrHOBEHHas CKOpPOCTh Tela TpPH HEPaBHOMEPHOM
JIBYKEHUH

8
8.5 Yckopenue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE
' JIBYDKEHUE

8.6 CoOoauoe nanenue. OnbITel [anunes
PaBHOMepHOE ABWKEHME MO OKpyx)HOCTU. llepumon u

8.7 yacTtoTta oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.
LleHTpOCcTpeMUTENEHOE YCKOPEHNE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akoH HeroTona




8.10

Tpernii 3akoH HeroTOHA

8.11 [TpuHIMIT CyTIEpIIO3UIMHU CUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
513 Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUila TPEHUS
' MIOKOS, IPYTHe BUIbI TPEHUS
814 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TITOTEHHS.
' YckopeHnue cBOOOAHOTO MaACHHUS
515 Jewxkenne  mmaHer  Bokpyr — Cousnma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecoMocTh U nieperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEJ0
8.17 PaBHOBecue TBEpPIOro Tela € 3aKPEIUIEHHON OChIO
' BpaieHusi. MoMeHT cuibl. LIeHTp TskxecTn
8.18 Nmnynsc Tena. U3menenne nmirysbca. Mmmnyisc cumel
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTtuBHOE nBUKEHUE
8.21 Mexanundeckas paboTa 1 MOIITHOCTb
892 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [loTrenumnaneHas d3Heprus Tejna, MOJHATOrO  Haj
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPTUH
[IpakTudeckue pabOTHI:
OmpeneneHne CpemnHe CKOPOCTH CKOJBXKEHUs Opycka
WM JIBIDKEHUS IIapuKa MO HAKJIOHHOW TMJIOCKOCTH.
Onpenenennue yCKOpeHUsl Tela MPU PABHOYCKOPEHHOM
8.27 JIBHKEHHUHU 10 HAKJIOHHOM IIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH IpH
PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka THUIOTE3bl: €CIM NPU PABHOYCKOPEHHOM

JABHKCHHU 0e3 HavalbHOM CKOpPOCTH TYTHU OTHOCATCA




KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJTHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodpduimeHTa TpeHUs CKodbkeHus. OrnpenencHue
KECTKOCTH TpYXHUHBL. OmnpezencHue pabOThI  CHIIBI
TPEHUS. TIPU PABHOMEPHOM JIBWXKCHMH Tella TI0
TOPH30HTAILHOU TOoBepXHOCTU. Ormpenenenue padboThI
CWIBl  yOpPYrocTM  Ipu  HOoAbEME  Ipy3a  C
WCIOJB30BAHUEM  HEIMOJBIKHOTO U IOJIBUXKHOTO

0JIOKOB

dusnyeckue SBICHUS B npupoac: MPUIKNBLEI U OTJIMBBI,

8.28 nBUKeHue IuiaHeT COJHEYHOM CUCTEMBbl, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTaHU3MOB
8.99 TexHuyeckue  yCTpOMCTBA:  CHOUIAOMETP, JIATYUKHU

TIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarenbHoe neuxkenne. OCHOBHbIE XapaKTEPUCTUKU

. KoJIeOaHUI: TIepUo/JI, YacTOTa, aMILIUTY/1a
9.2 Marematnueckuit 151 IIpY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosaedaTenbHOM ABHKEHNUN
93 3aryxatomue koyieOaHus. BbIHYyXIeHHBIE KOJIEOaHUS.
' Pes3onanc
Mexannueckue BoJHBL. CBONMCTBa MEXaHUYECKUX BOJIH.
0.4 [IpononpHble M monepedHble BONHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ pacHpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpa)keHuE 3ByKa
9.6 Wudpa3Byk 1 yabTpa3ByK
[IpakTuyeckue paboOTHI:
OmpeneneHne YacTOTBl W TMepuoAa  KoJieOaHUH
07 MaTEMaTHYECKOI0 MasiTHUKA.

OmpeneneHne YacTOTBl W TMepuoAa  KoJieOaHUH
MPY>KMHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TepuUoja  KoyieOaHUA




MOJIBEIIEHHOT0 K HHUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH — Iepuoja  KoJieOaHUM
NPY)XKMHHOTO MasTHUKAa OT Macchl Tpy3a. I[IpoBepka
HE3aBUCHUMOCTH nepuoja Kosie0aHun rpysa,
MOJIBEIIEHHOTO K HHUTH, OT MAaccChl Tpy3a U JKECTKOCTH
npyxuHbl. 3Mepenue yckopeHus cBoOOIHOTO NaieHus
®dusnueckue sBIECHUS B MPUPOJE: BOCIPHUITHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MIJIETPSICEHUE, CEUCMHMYECKUE BOJIHBI,
IlyHaMH, 3XO0
99 TexHuueckue ycTpOHCTBa: 53XOJOT, HCIOIb30BAHUE
' yIBTPa3ByKa B OBITY M TEXHUKE
SJIEKTPOMAT'HUTHOE ITIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE TOJIE. DJIEKTPOMArHUTHBIE BOJHBI.
' CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnexkrpoMarauTHas npupoaa cera. CKOpoOCTh cCBera.
' BonHoBbIe cBOMCTBA cBeTa
10 [IpakTryeckue paboOTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MNpHUpPOJE: OHOIOTHYECKOe
10.5 neiicTBue BUJIUMOTO, yJIbTPapuoIETOBOIO u
PEHTIE€HOBCKOT'O U3ITy4eHHUH
106 TexHuueckue yCTpocTBa: UCIIOJIb30BaHUE
' AJIEKTPOMArHUTHBIX BOJH JIJISI COTOBOM CBSI3H
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku cBerta
11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [lmockoe 3epkaio. 3aKOH OTpakeHUs
11 ' CBETa
114 [Ipenomnenue cBera. 3aKOH TPEIOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop tyyel B IMH3E
11.6 OnTtuueckass cuctema ¢oToamnmapara, MHKPOCKONa |




TCICCKOIIa

I'maz xak onrtudeckas cucrema. bimzopykocts

11.7
JAJIbHO30PKOCTh
118 Paznoxxenue 6emoro ceera B criektp. OnbiTel HeroTOHA.
' CrnosxeHue CeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanme  3aBUCUMOCTH ~ yrja  OTPaKCHHUS
CBETOBOT'O JIy4a OT YIJIa MaJCHHSI.
N3yyenne xapakTepuCTHK H300pa)kKeHHsI TMpeIMeTa B
IJIOCKOM 3epKajie.
HccnenoBanne  3aBUCHMOCTH — yrjla  MPEIOMIICHHUS
CBETOBOT'O JIy4a OT yIJja MMaJIcHUs Ha TPAHUIIC «BO3IYX —
11.9 CTEKJION.
[Monyuyenne wn300paKeHUH C MOMOINBIO COOHMparomeit
JTUH3BI.
Onpenenenne (OKYCHOTO PACCTOSHHUSI W ONTHYCCKOU
CHJIBI COOMpAIOIIEH TNH3HI.
OMNBITHI 1O PA3JIOKECHHUIO OEJIOTO CBETA B CIICKT.
OneITEl 1O BOCHPUSITUIO I[BETAa MPEAMETOB MpU HX
HAOJIIOICHUH Yepe3 I[BETOBBIC (PUIIBTPBI
duznyeckue sBIeHUs B mpupoje: 3atMenus ConHIa u
11.10 JlyHsl, 11BE€Ta TEJ, ONTHYECKUE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
111 Texuuyeckue yCTpOiiCcTBa: OUKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
121 Oneitel Pezepdopma u mmaHeTapHass MOJENb aTroMa.
' Mogaens aroma bopa
122 Hcnyckanne W TOTJIOLICHHE CBETa aTOMOM. KBaHTEHIL
12 ' JluneiuaTeie CIEKTPHI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- 1 raMmMa-u3yyeHHs
14 Crtpoenue aromHoro sapa. HykinoHHas Mojens
' aTOMHOTO siapa. M30Tomnbl
12.5 PapnoaktuBubeie mpeBpamieHud. I[lepuon nomypacnana




ATOMHBIX AACP

SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsAJ0BOrO U

12.6
MacCcOBOIO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus anep. MICTOUHUKHN SHEPTHU
' ConHua u 38€311
12.9 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3ITy4YeHUN Ha KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
Habnroenne CHOmMHBIX M JIMHEWYaTBIX CIIEKTPOB
W3ITyYCHUS.
12.10
HccnenoBanne TpPeKOB: M3MEPEHUE SHEPTUU YACTHUIIBI
10 TOPMO3HOMY TyTH (110 (hoToTpadusiM).
N3mepenue paanoaktuBHOro (hoHa
Odusnyeckue SBIEHUS B TNPUPOJIE: E€CTECTBEHHBIM
pazMOaKTHBHBIHA ¢om, KOCMHYECKHE Ty9H,
12.11 pPaAMOaKTUBHOE U3IY4YCHHE MPUPOIAHBIX MHHEPAJIOB,
JEUCTBHE PpAJUOAKTUBHBIX H3JIIyYECHUH HA OpraHu3M
YeJI0BeKa
1212 TexHuueckue yCTpOMCTBa: CIEKTPOCKOII,

VMHJIMBHUIyaJIbHBIA TO3UMETP, KaMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonumanue posum  QU3MKKM B  HAy4HOH  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBS3H
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
(¢u3NYeCKUX 3HAHUM U MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTHUHE MHUpA, O BKJIAJAEC POCCUICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBHUIKEHUU Kak
crocobe CyI1ecTBOBaHUsl MaTepUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BeUIlecTBa, O (U3NYECKOH CYIIHOCTU SIBICHUH MPUPOJIBI
(MeXﬂHI/I'-Ie()KI/IX, TCIJIOBBIX, OJOJICKTPOMAarHuTHBIX U KBaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPHUPYIOIHUX JAHHOC (1)I/IBI/I‘~IGCKO€ SIBJICHUC,
YMEHHE paclo3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SIBICHUI
B OKpyXaromieM MHPE, BbBIACIIAA HX CYHICCTBCHHBIC CBOMCTBaA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PU3UKHU W UCIONB30BaHUE WX JUIsI PElICHMs] YUeOHBIX 3aj/1ad;
YMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHE SBICHHUS H

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Bnanenue ocHOBaMH METOJOB HAy4YHOTO TO3HAHUS C YYETOM
coOrofieHHsI MpaBuWiI 0€30MacHOTrO Tpyaa: HaOMoIeHHEe (PUINISCKUX
SIBJICHUMN:

YMCHUC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY




U3 JJaHHOTO Habopa 00OpYZOBaHUS MO MHCTPYKLHUH, OMUCBHIBATH XOJ
OIIBITA U 3aIMCHIBATH €r0 Pe3yJIbTaThl, (HOPMYJIUPOBATH BHIBOJIbI;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX H3MEPEHUH (PU3MUECKUX BEITHUUNH:
yYMEHHE IUIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOATEIBHO COOUpPATh
DKCIIEPUMEHTAIBHYI0  YCTaHOBKY 110 MHCTPYKLMM, BBIYHUCIATH
3HAYCHUE BEJIIMYMHBl U AHAIM3UPOBATh IIOJyYEHHBIE PE3YJIBTAThl C
y4E€TOM 3aJaHHOM MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEJCHUE  HECIOXKHBIX  DKCICPUMEHTAJIBHBIX  HCCIICJOBAHMIA;
CaMOCTOSITENIFHO ~ cOOMpaTh HKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
IIPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaMKoOB, yUUTBIBATh IOIPEIIHOCTH, JIEJIaTh BHIBOJIBI 10 PE3YJIbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (PU3MUYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJlb aTOMHOIO 5iipa) M yMEHHUE MPHUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha U3yUeHHbIE CBOIMCTBA (U3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCMONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alMCHIBATh KpATKOE YCJIOBHE 3a/layM,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXoIuMBbIe ISl €€ pelIeHus], UCI0JIb30BaTh CIIPABOYHbIE JTaHHbIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3Ha4YeHUsl (PU3NYECKON BEIWYHMHBI; YMEHHUE ONpPEIeNATh Pa3MEPHOCTb

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON PU PEeIIEHUH 3a1auu

YMmenune XapaKTCpU3oBaTb IMMPHUHIMIIbI H@ﬁCTBI/IfI TEXHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, U TPOMBIINIJICHHBIX
TEXHOJIOTHYCCKUX IMPOIECCOB MO0 UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O

CBOMCTBaX (pI/ISI/ILICCKI/IX SBICHUH U HGO6XOI[I/IMLIC (bHBI/I‘ICCKI/Ie




3aKOHOMEPHOCTH

10

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO TOBEACHHS B OKpYJXKarolled cpene; MOHUMAaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

11

OnbIT moOMCKa, NPeoOpa3oBaHMs M MPEACTABICHHUS HWHPOPMALUU
(U3NYECKOro COAEp)KaHUs C MCIOJIb30BaHHMEM HH(POPMAIlMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUIl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(U3NYECKOT0 COJEpKaHUs, CIIPAaBOYHbIE MaTepuaibl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O ®PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia Ui
1.2 BBIYHCIICHUS CpeHe ckopocTu: V = S/t
PaBHOMEpHOE NPAMOJIMHENHOE BUKEHUE. 3aBUCUMOCTb KOOPIMHATBI TE€JNa OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEWHOIO JBUKEHHUS:
13 (1) =x,+ut
I'padukym 3aBUCUMOCTM OT BPEMEHU JJIsi MPOEKIHH CKOPOCTH, IPOEKIUU
IIEpEMELICHNs], IIyTH, KOOpAMHATHl IIpU PABHOMEPHOM IMPSAMOJIMHEHHOM
JBUKECHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€Ja OT BPEMEHU B CiIydae PaBHOYCKOPEHHOTO
IPSAMOJIMHEWHOTO IBUKECHHUS:
1
Sl =v,, #1+a,* ;
2
DopMysbl I NPOCKUUU IMEPEMELIEHUs, MPOCKLHUU CKOPOCTU M IPOCKLHU
YCKOPEHUS IIPU PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JBUKEHUU:
2
14 5. (D=0, -r+a].-%.
U.\'('f)zuﬂ.\' +a, L,
a.(f) =canst,
szz - lez =la,s,
I'paduku 3aBUCHMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, MPOEKIUN
CKOpPOCTH, IIPOCKIUHU IIepEMEILICHUs], KOOPAUHATBI IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUKEHHUH
CBobOonnoe naneHue. GopMyJbl, ONUCHIBAIOIINME CBOOOJHOE MAJCHHE Tena I10
1.5 BEepPTUKAIM (JBUKEHHE Tela BHHM3 WM BBEPX OTHOCHTEIBHO IOBEPXHOCTHU

3emnu). ['paduxm 3aBuCMMOCTH OT BpeMEHM s NPOEKLUUH YCKOPEHHS,




NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMAACHUM Tejla 110
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOrO JBHKEHHsI Tejaa MO OKpYyKHOcTU. Hampasienue
CKOPOCTH.

Qopmyna Jig BBIYUCIECHUS CKOPOCTH dYepe3 paJnyC OKPYKHOCTU U MEPHOJ

oOpareHus:
2nR
b=
T

LentpocTpeMutenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEIBHOIO

16 yckopenus. @opmya JUisl BBIYMCIEHUS yCKOPEHUS:
2
a. — L
" R
®dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpAILCHU:
V= 1
T
Macca. I1notnocts Bewmecta. Popmyiia A BBIYUCICHUS ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennunHa. CloKeHue Cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpa CHIIbI, IEHCTBYIOIIEN Ha
TEJ0
B3anmogperictue ten. Tperuit 3akon HeroToHa:
1.11 F p = _F-l—}z
112 TpeHue Mokost U TpeHHUE CKONbXeHUs. PopMyria Al BBIYUCICHUS. MOLYJISl CHJIBI

TPCHUS CKOJIbXKCHUA:




F_=u-N

1.13

Hedopmaruss Ttenma. Ynpyrue u Heynpyrue aegopmanuu. 3aKOH yHpYyrou

nedhopmaruu (3akon ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUSA:

my -M,
F=G L1 _2
R
Cuiia TsbkecTd. Y CKOpeHUe CBOOOIHOTO TaJCHUSI.
dopmyna a7l BBIYUCICHUS CUJIBI TSKECTH BOIM3H MOBEpXHOCTH 3emuu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecoMocTs 1 neperpysku
Hmnynbc Tena — BeKTopHas pu3ndeckasi BeIMYMHa.
D=mi

HNmnynse cucremsl Ten. U3MeHenne nmmnyJibca. MIMIynbc cruiib

1.16

1.17

3aKkoH COXpPaHCHUSA UMITYJIbCA JJI SaMKHYTOfI CUCTCMBI TCJI.
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexann4geckas pa60Ta. cDOI)M}’J'IEI JJI1 BBIYMCIICHUA pa60TBI CHIJIBI:

A=FFoosct

Mexannueckass MOITHOCTE:

=24
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrUs. d)opMlea JJI BBIYMCICHU A

KMHETUYECKON YHEPIUH:

H!Uz
Ey ="

Teopema o knHeTHUeCKOU dHeprun. Popmyia A BBIYUCICHUS TOTEHIIMAIBHON




SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E, = mgh

Mexanuyeckas SQHEprus:

E=E.+E »

119 3aK0H COXpaHEeHHsI MeXaHUYeCKoi dHeprun. Popmyna s 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEepruu B OTCYTCTBHE cuJil TpeHus: E = const.
[IpeBpamenne MexaHUIECKOW YHEPTUH IPU HATUIHH CHJIBI TPCHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Moment cuitel: M - FI.
YcnoBue paBHOBeCHUS pblyara:
M +M, +..=0
1.20
[TonBukHbIM 1 HenoaABMKHBIN O0510KU. KII/] mpocThIX MexaHU3MOB,
n= Aﬂmma
‘%1‘13&%:&:&33
[aBiienue TBEpIOTO TENA.
®dopmyna amsi BEIYUCICHUSI TaBJICHHs TBEPIOTO Tena:
_F
p= G

191 JaBnenue raza. ATMocdepHoe TaBieHue.

' ['unpocraTyeckoe AaBleHUEe BHYTPH JKAIKOCTH.
dopmynia 1Sl BEIYUCIICHUS TABJICHHUS BHYTPH KUJIKOCTH:
P=P+Dy,

1.22 3akoHn [lackans. ['mppaBnudeckuii mpecc
3akoH Apxumena. Popmysia ISl ONPEACICHUS] BBITAIKUBAIOIIECH CHUJIBI,
NENCTBYIOIIEH Ha TeJOo, TOTPYKEHHOE B )KUIKOCTh HIIU Ta3:

1.23

F_jlm_ =pgV

Ycnopue niapanus Tena. [lnaBanue CyZA0B 1 BO3AYyXOILIaBAHUC




1.24

1.25

Mexannueckue KonebaHus. AMIUIMTYNA, NEpUOJ W YacToTa KoJjeOaHWil.

®dopmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHO] KOJICOAHUIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHEpruu mnpu

KOJIE0ATEIBFHOM IBUXKEHUU

1.26

3aryxaroiue kosnebanus. BeiHyx1eHHbIEe KoneOanus. Pezonanc

1.27

1.28

Mexanundeckre BOJHBI. [IpoAoJibHBIE M TOINEPEYHBbIE BOJIHBL. [[MHa BOJHBI U

CKOPOCTb PaclpOCTPAHEHHUS BOJIHBI:

h=v-T

3By1(. FPOMKOCTL M BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHBI Ha I'paHUIC

IBYyX cpell. IHppa3ByK U ylIbTpa3BykK

1.29

1.30

IIpaxmuueckue pabomul

W3mepenune cpenHedl IUIOTHOCTH BELIECTBA; apXUMEIOBOM CHIIBL; >KECTKOCTH
NpPY>XUHBL, KOA((UIIMEHTa TPEHUS CKOJIbKCHUsS; pabOThl CHJIBI TPEHHS, CHUIIBI
yHOPYTroCTH; CPEeJHEH CKOPOCTH JBHXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHHs OpycKa IpU JBM)KEHUM [0 HAKIOHHOM IUIOCKOCTH; 4YaCTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Iepuojaa
KoJIeOaHUH NPY>KUHHOT'O MasiTHUKA; MOMEHTA CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6510Ka; pabOTHI CUJIBI YIPYTOCTH IPU NOJbEME Ipy3a C MOMOIIBIO MMOIBUKHOTO
OJ0Ka.

HccnenoBaHue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCHMOCTH BBITAIKHUBAIOIIEH CHIIbI
OT MAcChbl Te€Ja; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIBHOTO JaBJICHUS U OT
pOAa MOBEPXHOCTH; CWJIBI YIPYIOCTH, BO3HUKAIOIIEW B IPYKUHE, OT CTEICHHU
negopMaluu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAaIlPaBISIONICH;
nepuoja (4acToThbl) KoysieOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a M KECTKOCTH MPYKUHBL;
HCCJIEIOBAaHNE HE3aBHCUMOCTH IEpHojJa KoJieOaHUl HUTSAHOTO MasTHHUKA OT
Macchl rpysa. IIpoBepka ycinoBust paBHOBecUs pplyara

Qusuueckue sA61eHUs 6 npupode: TPUMEPBl ABHKEHUS C Pa3IMUHBIMU
CKOPOCTSIMH B JKHBOW M HEKUBOW NMPUPOJIE, NEHCTBUE CHIIBI TPEHUS B PUPOJIE U

TCXHUKEC, TMPUIHNBBI W OTIUBBI, JABUKXCHUC TIJIAHCT ConHeuHoi CUCTEMBI,




PEaKTHUBHOE JIBI>KEHHE >KUBBIX OPraHU3MOB, PbIYarv B TEJE YeJIOBEKa, BIMSHUE
atMoc(epHOro HaBiieHHsS Ha KUBOM OpraHu3M, IUIABaHHE PbHIO, BOCIPHUSTHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuueckue BOJIHBI, IyHaMH, 3X0O

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUA U
YCKOPC€HHA, IOUHAMOMETpP, IMOAIIMWIIHMKH, PAKEThI, pbIyar, HO,HBPI)KHBII;'I n

HGHOI[BH)I(Hblﬁ 6HOKI/I, HAKJIOHHAA IIJIOCKOCTb, IMPOCTBIC MCXAaHU3MbI B 6LITy,

L3l COOOMIAIONINECs COCY/Abl, YCTPOWCTBO BOJOIPOBOJA, THAPABIMYECKHI IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMEeTp, 3XOJIOT,
WCITOJIb30BAaHUE YJIBTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OcCHOBHBIE  TIOJIOKEHUS  MOJICKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHHS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUHN BEIECTRA.
Kpucranmmaeckue u amopdHbie Tena

29 JlBmkenne dactuil BemectBa. CBsS3b  CKOPOCTH  JBWKCHHSI YacTHI[ C

' Temmneparypoil. bpoynosckoe aBmxenue, 1uddysus

2.3 CmaunBaHUE M KalTWJUISPHBIC SIBJICHUS

2.4 TennoBoe paclIMPEHHUE U CKATHE

2.5 TennoBoe paBHOBECHE

26 Buytpennsist sHeprus. PaGora u Teruonepenavya Kak CHOCOObl HM3MEHEHHS

' BHYTPEHHEHN YHEPTrUn

2.7 Bub! Termionepenayn: TEIIONPOBOIHOCTD, KOHBEKIIHS, U3TydeHUE
Harpeanue wu oxnaxaenue Ten. KoawdecTBo  TemnoTel. Y aenbHas
TEIUIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS PHEPIHMHM B TEIUIOBBIX TMpOIleccax. YpPaBHEHHE TEIIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHaeHcanwus. V3MeHeHHe BHYTPEHHEW SHEPruu B IPOIECcCce

210 WCTIApeHUsI MW KOHJAeHcanuu. KumneHue IKUAKOCTH. YAenbHas TerioTa

' napoo6OpazoBanus: L = Q/m

2.11 BraxxnocTh Bo3myxa




2.12

2.13

2.14

2.15

IInaBnenue wu kpucrasmsauus. I3MeHeHWe BHYTpEHHEW DHEpPrUM IIpU

IJIABJICHUHU U KpUCTAJIJIM3allH. YI[CJ'II)HaH TCIJIOTA I1JIaBJICHUA

BHYTpCHHHH OHEPIYsA CropaHus TOILIMBA. Y,Z[CJ'II)HaH TEIJIOTA CrOpaHus TOILIIMBA:

q=Q/m

[Tpuntume! padoTs! TermaoBsix Asurarenei. KIIJ[ TrermoBoro asurarens

Ipaxmuuyeckue pabomul

H3mepenue yaenbHOM TEINIOEMKOCTH METaUIMYECKOro LWIMHJIPA; KOJIMYECTBA
TEIUIOTHI, MOJyYeHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK ONYIIEH HAarperbli UWIWHIP; KOJWYECTBA TEIUIOTHI,
OT/JIAHHOT'O HArpeThbiM LMJIMHIPOM, MOCIE OINYCKaHHUsS €ro B BOJY KOMHATHOU
TEMIEpPaTypbl; OTHOCUTEIIBHOM BJIAXHOCTU BO3AYXa; YIEIbHOW TEILIOTHI
IJIaBJIEHUs Jbpja. MccinenoBaHue UM3MEHEHMs TEMIIEpAaTypbl  BOABI  IPU
Pa3IMYHBIX YCIOBUAX; SBJICHUS TEIJIOOOMEHAa MpPU CMENIMBAHWU XOJIOJHON U

ropsiuei BOJbI; MpoIiecca UCIapeHHs

2.16

Dusuueckue sA61eHUA 8 npupode.‘ MOBEPXHOCTHOC HATSXKCHUC W KaAITUJIIAPHBIC
SABJICHUS B MPHUPOAC, KPUCTAJUIBI B HIPUPOALC, UITYUCHUC COJ'IHI_Ia, 3aMCpP3aHnC

BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPBI, IPAMEPBI UCIIOJIb30BaHUS KPUCTAIUIOB,
JKUJKOCTHBIM TEPMOMETpP, AATUYUK TEMIIEpATypbl, TEPMOC, CUCTEMA OTOILICHMS
JIOMOB, TUTPOMETPBI, NICUXPOMETp, MapoBasi TypOWHa, BUraTellb BHYTPEHHETO

CrOpaHHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexkrpuszanus Teil. J[Ba BUa 3JEKTPUUECKUX 3apsiioB
B3aumonelicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onektpruueckoe mnone. Hanpsok€HHocTh  3nekTpuueckoro mnoiid.  [IpuHnmn
CYIIEPIIO3UIINH IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE)

Hocurenn QJICKTPUYCCKUX 3apsaa0B. I[CﬁCTBHC QJICKTPHUYICCKOro II0Jid Ha

OJICKTPHUYCCKUEC 3apAabl. HpOBO)IHI/IKI/I " JUOJICKTPHUKHN

3.6

[TocTostHHBIN AIEKTpUYECKU TOK. JleficTBHs snekTpruyeckoro Toka. Cuia Toka.




Hanpsxenue.

I=qg/t,U=Alq

DJIeKTPUYECKOE COMTPOTUBIICHUE. Y ICTBHOE IEKTPUIECKOE CONPOTUBIICHHE:

3.7 R =pl/S

3.8 3akon Oma ayis ydyactka snekrpuyeckon menu: | = U/R
[TocnenoBarenbHOE COeTMHEHUE MPOBOJHUKOB:

I,=1,: U=U,+U,: R=R +R,
39 [TapanenpHOE COeTUHEHNE TPOBOIHUKOB PABHOTO CONPOTHBIICHUS:
U=U:I=1+L; R:%.

CMmenraHHbie COSTMHEHUS TTPOBOTHUKOB
Pabota u MmomHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon J[xoyns — Jlenma:

3.11 O=I"R-t

312 OneiT Opcrena. MarHuTHOE IMOJi€ NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHON HHITYyKITUU

313 MarautHoe moJIe IIOCTOSHHOrO MarHurta. Bs3amMojeldcTBHE NOCTOSHHEIX
MarHuTOB

3.14 JleiicTBre MarHUTHOT'O MOJISl HA MIPOBOJIHUK C TOKOM

3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHoM nHAyKuu. [Ipasumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  3lEKTPUYECKOTO  COMPOTUBIIEHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI DJIEKTPUUECKOTO TOKA.

3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJHUKE

(pe3ucTopsl, JaMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOIIAJN €0 MONEPEYHOI0 CEUCHUS U

YACJIBHOT'O COIIPOTUBJIICHU.




HpOBepKa nmpasujia JJIsd 3JICKTPUUCCKOTO HAIIPAKCHHA IMPU MOCICAOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A6NeHUs 6 Npupoode: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3emiid, Apeid MOII0COoB,
POJIb MArHUTHOTO TIOJIS JUTSL )KU3HHU Ha 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  DIEKTPOOCBETUTENbHBIE  MPHOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPOIIPUOOPHI (mpumepsr), NEKTPUYECKUE
PEIOXPAaHUTENHU, D3JIEKTPOMArHuT, OJJIEKTPOJBUTaTeNlb MOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas mojnienb cBera. [IpsiMoMHEIHOE paclipOCTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBeta
3o Jlunza. Xox nyueii B nunze. DokycHoe paccTosHue JUH3BL. OnTHYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnveckas cucrema. OnTHIECKHe MPUOOPHI
Ipaxmuuyeckue pabomul
N3mepenue onrtruyeckoil cuibl coOuparouieil JuH3bI; (GOKYCHOTO PACCTOSIHUS
cobuparonieid JMH3bI (MO CBOMCTBY paBeHCTBA pa3MEpoB MpeaMeTa U
N300pakeHMsI, KOT/Ia MpeIMET PACIOJOXKEeH B JBOWHOM (OKYycCe), MOKazaTels
3.26 IIPEJIOMJIEHUS CTEKIIA.
Hccnenoanue cBoiicTBa n300paxeHus1, MOJIYYCHHOTO C IIOMOIIBIO0 COOMPAOIIIEH
JWH3Bl; H3MEHEHHs (OKYCHOTO pAcCTOSIHMSL JIBYX CIJIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa MPEJIOMIICHHUS] CBETOBOTO JIyda OT yTIJjla MaJCHUS Ha TPaHHIIe
«BO3JTyX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupode. 3atmMenus ConHua u JlyHbl, 1BeTa Ted,
' onTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PagnoaktuBHOCTh. AJb(da-, Oeta-, raMma-u3nyuenus. Peakuuu anbga-u Oera-




pacnazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [nanerapuas Monens aToma

4.3 CocraB aTomMHOrO sigpa. M30ToIBI

4.4 [Iepnon nonypacnaga aTOMHBIX SAEp

4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCCOBOT'O UUCEN
Qusuueckue A61eHUs 6 npupode. €CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIyud, PAJUOAKTUBHOE W3JIyYEHHUE MPUPOJHBIX MUHEPAJIOB,
JieicTBUE paJiMOaKTUBHbBIX U3IyUCHUH Ha OPraHU3M YeloBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, MHIUBUIYAJIbHBIN JT03UMETpP, Kamepa

BI/IJII)COHa, AACPHAad SHEPreTuKa




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i kmacc: 6a30BbIM YPOBEHB: YUSOHUK; 3-¢ U3aHKE,
nepepadoranHoe [leppikun .M., UBanoB A.M. AkumoHepHoe 001ECTBO
«3narensctBO «IIpocBemenue»

» ®uzuka: 8-i knacc: 6a30BbI ypOBEHB: YUEOHUK; 3-€ U3JaHHE,
nepepadorantoe [leppimikun M1.M., UBanoB A.U. AkiimoHepHoe 00IIECTBO
«M3narenscTBo «IIpocBemenne»

» Gusuka: 9-i1 knacc: 0a30BbINM YPOBEHB: YUeOHUK; 3-€ U3/IaHUE,
nepepadotannoe [leppikun .M., I'ytauk E.M., UBanos A.1. u ap.

AxnuonepHoe odiectBo «M3aatensctBo «lIpocBerienre»

METOJINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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