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HHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJIOXKEHUN M TpeOOBaHUN K pe3ysbTaTaM OCBOEHMsSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTenbHONW mporpammsl, mpeiactaBieHHbIX B PI'OC OO0, a Takxke ¢ yd€ToM
(denepanpHONl paboueil mporpammbel BocnuTaHus W KoHuenuuu mpenojaBaHus y4eOHOTo
npeamera «Pu3nkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHHUE
€CTECTBEHHOHAYYHOH I'paMOTHOCTH OOYYalOIIUXCAd M OpPraHU3alUi0 M3y4deHHs (GU3UKU Ha
JeSITeIbHOCTHOM OCHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Yyu€OHOIO
npeamera B peanuzanuu  TpeboBaHnit PI'OC OOO k mnjaHupyeMbIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yjbTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEr0o 00pa30BaHUs.
[Iporpamma mo ¢u3MKe yCTaHABIMBACT pacIpe/ielieHue y4eOHOTO Marepuaia Mo TojaaM
oOyueHus (o KJjaccam), HpeJlaraeT HPUMEPHYIO TIOCIEJOBATENbHOCTh H3YYEHUS TeM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJEpKaHUS U Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIIXCs.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKA3aHUS METOIMYECKONW MOMOIIN YIUTEITIO
B CO3JIaHMM paboueil mporpaMmbl 0 y4eOHOMY MpeIMETY.
OwusnKa ABISETCS CHCTEMOOOPA3yIOIIUM I €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
IIOCKOJIBKY (pU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE NPOLIECCOB M SIBICHUH, U3y4yaeMbIX XUMHEH,
Ouosiorueit, actpoHoMuerd u (HU3NYECKOM reorpadueil, BHOCUT BKJIJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEeAOCTaBiseT Hambosee sCHble 00paslbl NMPUMEHEHHsS HAyyHOro METo/a
MO3HAHMsI, TO €CTh CIIOCO0A MOJIy4EHHs JOCTOBEPHBIX 3HAHUN O MUpE.
OpnHa M3 rIaBHBIX 3ajad (QU3MUecKoro o0pa3oBaHUs B CTPYKType oOuero oOpa3oBaHUs
COCTOMT B (OPMHpPOBAHMM €CTECTBEHHOHAYYHOM TPAaMOTHOCTM U HHTEpeca K HayKe Yy
o0yJaronuxcs.
Nzyuenne ¢usuknm Ha 0a30BOM YpOBHE TMPEAINONAraeT OBJIAJACHHE CIIEAYIOIIMMU
KOMIIETEHTHOCTSIMHU, XapaKT€PHU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb:
® HayyHO OOBACHATH SIBJICHUS;
® OLEHHMBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIeI0BaHMUS;
® UHTEPIPETHPOBATh JAaHHBIE M HCIIOJIb30BAaTh Hay4yHbIE J0Ka3aTeIbCTBA JUIS
HOJTyYEHHUs BBIBOJIOB.
Henmn wm3ydeHus U3UKM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs ONpEICICHBI B
Konuenuuu npenogaBanus ydyebHoro npeamera «®Pusnka» B 00pa30BaTENIbHBIX OpraHU3ALMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE IPOTPAMMEL,
yTBepKIEHHOW pemenreM Komnerun MunnctepcTBa mnpocseiieHus Poccuiickoin ®denepannu
(mporoxon ot 3 nexadps 2019 r. Ne [1K48H).
Hean u3yuennsi Gu3nKu:
® mpuoOpeTeHHe HHTepeca M CTPeMJICHHS OOYyYalomuXcs K HAay4YHOMY H3yUCHHIO
HOPUPOBI, Pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABICHUH O HAYYHOM METOAE TMO3HaHHA H  (OPMHPOBAHUE
UCCIIEI0BATEILCKOTO OTHOILEHHSI K OKPY KAIOIIUM SIBIICHUSIM;

* (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHUs] OCHOB CTPOCHUS
MaTepuy U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (¢opmupoBaHUE TPEACTABICHUN O POIM (DU3UKH JUIA PA3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cdepax Oyaymeld npodeccnoHaIbHON
NeSITebHOCTH, CBA3aHHOM C (DM3UKOM, MOATOTOBKA K JajbHENIIEMy O0yYEHHIO B 3TOM
HaIpPaBJICHUU.



JlocTrkeHne STUX Iefed mporpaMMbl Mo (U3MKE HAa YpPOBHE OCHOBHOTO OOINEro
00pa3oBaHUs 00eCIIeUNBACTCS PEIICHHEM CIICAYIOUINX 3aa4:
® [puoOpeTeHHWe 3HAHUW O JTUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUICCKIX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHUSX;
® [puoOpeTeHHWe YMEHHWIl OMNHChIBaTh H  OOBSACHATH (HU3UUYECKHE SBICHUS C
UCTIOJTb30BaHUEM TIOJyYSHHBIX 3HAHUM;
® OCBOCHHE METOJOB pEIIECHUS MPOCTEHIINX PacYETHBIX 3a7ad C HCIOJIb30BaHUEM
buU3HIECKUX MOEIICH, TBOPUECKHUX U MPAKTUKOOPUEHTUPOBAHHBIX 337129,
® pa3BUTHE YMEHUN HaOMIOAAaTh TPUPOJIHBIE SBICHUS U  BBHINOJIHATH  OMBITHI,
nabopaTopHble pabOTHl M JKCIIEPHUMEHTAIBHBIE HCCIICAOBAHUS C HCIIOJIB30BaHHEM
U3MEPHUTENbHBIX TPUOOPOB;
® ocBOcHHE TNPHUEMOB pabOTHl ¢ MH(pOpManmend (GU3MIECKOTO CONEp)KaHHs, BKIIOYAs
UHGOPMAIIMI0O O COBPEMEHHBIX JOCTI)KCHHUAX (DM3HMKH, aHaIUu3 W KPUTHUYECKOe
OlLICHMBaHUE UH(OpPMaLIUN;
® 3HAKOMCTBO cO cpepaMu MPOPeCCHOHATHHON EATEeIBHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTH)KCHHUSIX (PU3MUICCKON HAYKH.
Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS
otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellemo), B 8 kiacce — 68 yacoB (2 yaca B
HEJICITIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mo Gpu3uke rnepeueHs J1ab0paTopHbIX paboT U OMBITOB HOCUT
pEKOMEHIaTeNbHBI XapaKTep, YUYUTEIb JIE€JaeT BbIOOp MpOBEAEHHUs J1a0OpaTOpHBIX padoT U
OTIBITOB C Y4€TOM MHIUBUYaJIbHBIX OCOOCHHOCTEH 00YyJarOIUXCs, CIIUCKA SKCTIEPUMEHTAIBHBIX
3aJJaHHi, TTpeIaraeMbIX B paMKaxX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (hH3HKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. ®Pusnka u e€ posib B NO3HAHUM OKPY/KAIOIIEro MUpA.

®usnka — Hayka o npupoje. SBnenus npupoasl. Ousndeckue SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FNEKTPUUYECKNE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

O®usnyeckue BenUuuHBL. M3mepeHue ¢u3nueckux BeaMUMH. Du3nyeckue MNpuOOpHI.
[TorpemHocTs U3MepeHuit. MexayHapoaHasi CUCTEMA €ANHULI.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAayKH H3Yy4arOT NMpUpony. EcTecTBeHHOHay4HBIN
METOJl TIO3HaHWs: HaOJIOJEHHE, MOCTaHOBKA HAyYHOTO BOIMPOCA, BBIIBIKEHHWE THIIOTES,
SKCIEPUMEHT 1O TMPOBEpPKE THUMOTE3, OOBACHEHHE HabmomaemMoro sBiaeHus. OnucaHue
(hU3MYECKUX SIBICHUN C TTOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, YJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBICHMUS.

2. ®wusuveckue mpHOOPHI U MpoIeaypa MPSAMBIX U3MEPEHUN aHAIOTOBBIM U MH(DPOBBIM

puoOpoOM.

Jlabopamopuvie pabomot u onvimol.

Omnpenenenue 1EHbl JeIeHUs KAl HK3MEPUTEIBLHOTO MPUOOpa.
H3mepenue paccTosHUM.
N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TEJa.
Omnpenenenue pasMepoB MabIX TEl.
N3mepenue temneparypsl OpU MOMOIIM JKUIKOCTHOTO TEpMOMETpa M JaT4yUKa
TEeMIIepaTyphl.
6. IlpoBeneHue wuccienoBaHHs O MNPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJETA LIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbINE, YeM OOJIBIIIe BEICOTA ITyCKa.

Pa3znea 2. [lepBoHayajibHbIe CBeIEeHUSI 0 CTPOCHUM BellecTBA.

CrpoeHue BeliecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwkenue yactuil BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YACTHUI[ C TEMIIEPaTypOM.
BbpoynoBckoe nBwkenue, nuddysusa. BiaumopeiicTBue YacTHll BELIECTBAa: MNPUTSIKEHHE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUIKOCTEHW U TBEPIBIX
(kpuctamnuecknx) Ten. B3auMOCBsI3b MeXIy CBOMCTBAMH BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Jemoncmpayuu.

1. HabGmonenne 6poyHOBCKOTO JIBUKECHUSI.

2. Hab6monenue nuddysum.

3. HaGmronenue siBieHU, OOBICHIIOMUXCS MPUTSHKEHUEM WIH OTTAIKUBAHUEM YacTHI]

BEILECTBA.

Jlabopamopuvie pabomot u onvimol.

1. Ouenka tuameTpa aToMa METOJIOM PSAIOB (C UCTOTIb30BaHUEM (oTorpaduil).

2. OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHHUS T'a30B.

3. OmnbIThI 0 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

Pa3znen 3. /IBukeHue U B3aUMOIeiCTBHE TeJl.

Mexannyeckoe aABukKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBHKeHHE. CKOPOCTb.
Cpenusiss CKOPOCTh IPU HEPABHOMEPHOM JIBMXKCHUH. Pacuér myTu U BpeMeHU ABUKCHUSI.

SlBnenue wHepuuu. 3aKOH HHepuuU. B3aumoneicTBue Tell Kak NPUYMHA HU3MEHEHUs
CKOpPOCTH JBIKEHHUs Tell. Macca kak Mepa uHepTHocTtu Tena. I[lmoTHocTh BemectBa. CBsA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.
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Cuna kak XxapakrepucThka B3aumogeiicTBus Tten. Cuna ynpyrocth M 3akoH I'yka.
N3mepenue cunibl ¢ MOMOIIBIO JWHAMOMETpA. fIBlieHME TATOTEeHUs U cuia TsokectH. Cuiia
TSDKECTH Ha Jpyrux IuiaHetax. Bec tenma. HesecomocTs. CiiokeHHME CHWII, HallpaBJIEHHBIX IIO
onHOI npsimoil. PaBHozelicTBytomas cuil. Cuna TpeHus. TpeHHe CKOJbKEHUSI U TPEHUE MOKOSI.
TpeHue B npupoJe U TEXHUKE.

Hemoncmpayuu.

HabmroneHne MexaHMYecKoro ABMKEHU Tela.
N3mepenue ckopocTy MpsIMOIUHEHHOTO ABUKEHHUS.
Habnronenue sBjIeHUS] HHEPIIUH.
Habmronenne n3MeHeHus: CKOpOCTH MPH B3aUMOJIEHCTBUU Tell.
CpaBHeHHuE Macc M0 B3aUMOJICHCTBHUIO TEl.
CrnosxeHue cuil, HalpaBJICHHBIX 110 OJHOU MPSIMO.
./Iaﬁopamopnbte padomul u onvimol.
1. Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBMKEHHUS (IIapuKa B JKMJIKOCTH, MOJEIH
ANEKTPUYECKOTO aBTOMOOWJIS U TaK Janee).
2. OmnpeneneHue cpeaHE CKOPOCTH CKOJIbKEHHUS Opycka WM LIapuKa MO HAKIOHHOM
TUIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTskeHHs (nedopManuu) Mpy>KUHBI OT
IIPWIOKEHHOMN CHJIBI.
5. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIbKEHUS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCSl IOBEPXHOCTEH.

Pa3znen 4. laBiienne TBEPABIX TeJl, sKUAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEIMUEHUS 1aBlieHus. [{aBnenue raza. 3aBUCUMOCTh
JaBJIeHUs ra3a oT o0bEma, Temnepatypsl. [lepenada naBnenust TBEPABIMU TeIaMH, KHUAKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTnueckue mamivHbl. 3aBUCUMOCTD JABJIEHUS JKUJIKOCTH OT
ryounsl.  ['mapocratmdeckuii  mapagokc. CooOmiarommecs  cocyabl.  [uapaBnuueckue
MEXAHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBieHue. [IpHuMHBI CyIIeCTBOBAaHUS BO3TYIIHOM
obosoukn 3emumn. OmbiTt Toppuuermnm. M3mepeHue aTMocepHOTO aBiCHHs. 3aBUCHMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro aBJICHMS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTpyXEHHOE B HUX TeJo. BrlTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnaBanue.

emoncmpayuu.
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1. 3aBHCHMOCTbH JIaBJIEHUS raza OT TEMIIEPATYPHI.

2. Tlepenaua gaBieHUs KUAKOCTHIO U Ta30M.

3. CooObmmaromuecs: CoCyIbl.

4. T'unpaBIvyecKuii mpecc.

5. TlposiBinenue neicTBHUs aTMOC(HEPHOTO JaBICHUS.

6. 3aBUCHMOCTb BBITAJIKUBAIOIIEH CHIIBI OT OOBEMaA MOTPYKEHHOW YacTH Tena u
MJIOTHOCTH KUJAKOCTH.

7. PaBEHCTBO BBITAJKUBAIOLIEH CUJIbI BECY BHITECHEHHOM KHMIKOCTH.

8. VYcnoBue miaBaHMs TeN: IUIAaBaHUE WJIM TIOTPYXKEHME Te€l B 3aBUCHUMOCTH OT
COOTHOIIEHUS TIOTHOCTEH Tea U KUAKOCTH.

Jlabopamopuvie pabomot u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOAE OT 00bEMa MOrpyEHHOU B )KHUJIKOCTh
4acTH TeJna.

2. OmpenelieHUE BBITAIKMBAIOIIECH CHJIbI, JCHCTBYIOIIEH Ha TEJIO0, MHMOTPYXKEHHOE B
KUJKOCTb.



3. IlpoBepka HE3aBUCHUMOCTM BBITAJIKMBAIOLIEH CHJIBL, JEHCTBYIOLIEM Ha TEIo B
KUJKOCTH, OT MacCHI TeJA.

4. OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAOLIEH CHIIBI, NEUCTBYIOLIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPyKEHHOHN B KUIAKOCTh YacTU TeJla U OT IIOTHOCTH
AKHUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHUE JIOAKA U ONpelereHue e€
Ipy30M0JbEMHOCTH.

Pa3nes 5. PaGora m MoiHOCTD. JHeprusi.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHW3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBmiio paBHOBECHs
pbruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] mpocThix MexaHu3MoB. IIpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KunHermdeckas M mnoreHuuanbHas »Heprus. IIpespamienue
OJIHOTO BH/Ia MEXaHUYECKOM 3HEPTUHU B APYTroi. 3aKOH COXpaHEHUs JHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IpOCTHIX MEXAHU3MOB.

Jlabopamopuosie pabomot u onvimel.

1. Ompenenenue pabOTBI CHIBI TPEHHS TIPU PABHOMEPHOM JIBIKCHHH Tela TI0

TOPU30HTAIILHOU MOBEPXHOCTH.

2. HWccnenoBanue yciioBUM paBHOBECHUS pblyara.

3. Usmepenue KIIJl HakIIOHHOM IJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXAaHUYECKOMN SHEPIUu.

8 KVIACC

Pa3gen 6. TenioBbIie IBJICHUSA.

OcCHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpun CTpOEeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB UM MojeKyd. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucraminueckue u
amop¢Hsbie Tena. OOBsICHEHNE CBOWCTB Tra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKECHUN
MOJIEKYJIIPHO-KMHETHYECKOH Teopuu. (CMmadyMBaHWE M KalWUIIpHBIE siBJIeHUs. TeruioBoe
pacuIMpeHme 1 cxxartue.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHUS YaCTHILL.
Bryrtpennsiss »Heprus. CrmocoObl W3MEHEHHsS BHYTPEHHEH OJHEpruu: Tervionepenada u
coBeplieHre padboThl. Bupl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIIHS, U3IIyYECHHUE.

KonuyecTBo TemnoTsl. YaenbHas TEMJIOEMKOCTh BellecTBa. TermiooOMeH W TeIuioBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTo OanaHca. [lnaBneHue W oTBepAeBaHHE KPUCTAIMYECKUX
BEICCTB. YIeNbHas Terwiora ruiaBieHus. [lapooOpa3oBaHue W KoHIeHcarus. lcnapeHue.
Kunenue. VYnenbHas Temiora mapooOpa3oBaHHs. 3aBUCHUMOCTh TEMIIEpaTypbl KUIEHUS OT
aTMoc(hepHOTro JaBICHMS.

BnaxnocTs Bo3iyxa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CrOPAHUS.

[Tpuniuner paboter TeruioBbix aurareneid KIIJ[ TemmoBoro asuratens. TermoBbie
JIBUTATENIH U 3aIUATA OKPYKAKOLIEN CPEBI.

3aKOH COXpaHEHUs U NPEBPALLECHHS SHEPTUH B TEIUIOBBIX MPOLECCaX.

Jemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO TBHIKCHHUS.

Hab6monenue nuddysum.

Habmronenue siBjaeHuit cMayiBaHUs U KaWUISIPHBIX SBJICHUI.

HabGmnronenue TeniaoBoro pacmpeHust Te.

M3MeHeHune naBlieHus ra3a Npu U3MEHEHNH 00bEMa U HarpeBaHUM WU OXJIAXKACHUU.

Al



[IpaBuna uzmepeHust TeMnepaTypshl.

Bunae! Terionepenaun.

OxmnaxieHre Ipu COBEPIICHUH PabOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHME TEIUTOEMKOCTEN Pa3IMUYHBIX BEIIECTB.

11. HaOmromeHue KUIIeHus..

12. HabnrofeHue mocTosSHCTBA TEMIEPATyphI MIPH TIABJICHHUH.

13. Mopenu TEnIoBBIX ABUTATEIICH.

Jlabopamopuwvie pabomot u onvimol.

OMnBITHI 0 OOHAPYKCHHUFO IEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSIKCHHSL.

OMnBITHI IO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MITH caxapa.

OMNBITHI 110 HAOTIOCHHUIO TEIUIOBOTO PACIIUPESHISI Ta30B, )KUIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3AyXa B OAJUIOHE IIIPHIIA.

OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh JIABJICHHS BO3qyXa OT €ro o0béMa
HArpeBaHUs WIN OXJIaKICHHUSI.

[IpoBepka ruMOTE3bl JIUMHEHHOW 3aBHCUMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIepaTyphl.

7. HabOnrogeHue v3MeHEHUsI BHYTPEHHEW PHEPrUU Tella B Pe3ysbTaTe TEIulonepeaaduu u

paboThl BHEIIHHUX CHIL.

8. HccnenoBanue siBieHHS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHOW U TOpsuei BOJIBI.

9. Ompenenenue KOMUYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM MpH TEIIOOOMEHE ¢

HArpeThIM METAJUIMYECKUM IMIMHIPOM.

10. Onpenenenue yneibHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nporecca ucrnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3/1yXa.

13. Onpenenenne y1enbHON TEIIOTHI TUIABJIEHUS JIbJIA.

Paznen 7. diiekTpryeckne 1 MAarHuTHbIE SIBJICHUS.

Onektpuzaius Tel. JBa poma 3JeKTpUUECKUX 3apsAnoB. BzaumojnelcTBHe 3apsiKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aWMOJEWUCTBUS 3apSKEHHBIX TET OT BEJUYUHBI
3apsi/IOB U PACCTOSIHUS MEXKTY TEIaMM).

Dnektpuueckoe nose. HanpsEHHOCTH 37eKTpuyeckoro noss. [IpuHuun cynepno3unuu
ANEKTPUYECKUX I0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apszioB. DJIEMEHTApHBIN sJeKTpudeckuil 3apsa. CTpoeHue
atoma. [I[poBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

DNEeKTpUYeCKUd TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa. VICTOYHUKH
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax.

Onexrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ComnpoTHBIIEHHE
NPOBOJHMKA. YJIeIbHOE CONPOTUBJICHHE BemlecTBa. 3akoH Owma s ydacTka Lemu.
[TocnenoBarenbHOE U NapaIEIbHOE COSAMHEHUE TIPOBOTHUKOB.

PaboTa 1 MOIIHOCTE 37eKTpruyYecKoro Toka. 3akoH J[xoyns—JIeHmna. DnekTpuyeckue 1enu
U TIOTPEOUTENH IEKTPUIECKON dHEPTruH B ObITY. KOpOTKOE 3aMBbIKaHHE.

[ToctosiHHble MarHuThl. B3anMopeicTBHEe NOCTOSHHBIX MAarHUTOB. MarHuTHOe TIOJe.
MarunuTtHoe noje 3emMIId U €ro 3HaueHue s xKu3Hu Ha 3emie. OnbIiT Dpcerena. MaruutHoe mosie
JNEKTPUYECKOro ToKa. [IpuMeHeHne 31eKTpOMaruHuToB B TeXHUKE. J[eficTBUE MarHUTHOTO MOJIs
HA TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO ToKa. Vcnosb3oBanue
ANEKTPOABUraTeNeH B TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apagnes. SIBieHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBwiio  Jlenua.
Onekrporernepatop. CrnocoObl MOMyYEHUS AIIEKTPUUYECKOW HHEPruu. OJEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUU.

Hemoncmpayuu.
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DneKTpusanus Tel.

JIBa pona »ieKTpUUYECKUX 3aps/I0B U B3aUMOJECHCTBUE 3aPSHKEHHBIX TEII.
Y CTpOUCTBO U JEHUCTBHE IIEKTPOCKOIIA.

DNeKTpOCTaTUUYECKAsT MHTYKIIUS.

3aKOH COXpaHEHUSs ANEKTPUUECKUX 3apsi/IOB.

[IpoBOTHUKY U TUDTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUI 3JIEKTPUYECKOTO MOJIS.

M cTouyHMKH TTOCTOSTHHOTO TOKA.

JlercTBUS 2IIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B KUIKOCTH.

. I'a30BBIi1 pazpsz.

. I3MepeHue cuibl TOKa aMIepMeTpOM.

. I3mepenue 351eKTpuyecKoro Hanps>KeHUst BOJIbTMETPOM.

. Peocrar n mara3uH cOnpOTHBIICHHUM.

. B3aumonelicTBre NOCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOKHOCTH Pa3IeJICHHs IOJIFOCOB MarHUTA.
. MonenvupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.

. MarauTHoe 1noJie Toka. DJIeKTPOMarHur.

. JlelicTBHE MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSHHOTO TOKA.

. UccnenoBanue sBIEHUS 3JIEKTPOMAarHUTHOM MHTYKIIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTh HaIlpaBJICHHUA HHAYKIWUOHHOI'O TOKa OT YCJIOBI/If/'I €ro BOBHUKHOBCHUA.
25.

3neKTp0reHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopuwie pabomot u onvimol.

SR e

10.

11

13.
14.

15

16.
17.

18.
19.

OneIThI 1O HAOTIOCHUIO SJIEKTPU3ALUYU TNl MHAYKIKEH U PU COTPUKOCHOBEHHUU.
HccnenoBanue neicTBUS JIEKTPUUECKOTO MMOJI HA IPOBOJIHUKH U AUDIEKTPUKH.
COopka u mpoBepKka padOoThI NMEKTPUUECKOHN I[EMH MMOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CUiIbl TOKA.

W3mepenue u peryiupoBaHue HAPSKEHUS.

WccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UIYILLETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3UCTOpa U HAIPSHKEHUS Ha PE3UCTOPE.

OneITbl, JEMOHCTPUPYIOUIME  3aBUCUMOCTH  AJIEKTPUYECKOTO  CONPOTHBIICHUS
MPOBOJHUKA OT €r0 JIIMHBI, MIOIIAN MONEPEYHOr0 CEYEHHS U MaTepHara.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKEHUI NpPU NOCIEAOBATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia 11 CUIIbI TOKA NP MAPAJLIEIbHOM COETUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI ANEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3ucTop.

. OnpeneneHne MOUIHOCTH JIEKTPUUYECKOTO TOKA, BBIACIIAEMON HAa PE3UCTOPE.
12.

HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, WAYLIETO Yepe3 JaMIOUYKy, OT HaIlpsHKEHUS
Ha He.

Onpenenenne KIIJ[ narpeBatens.

HccnenoBanue MarHuTHOTO B3aMMOJICHCTBHSI TOCTOSIHHBIX MArHUTOB.

. I/I3yquI/Ie MAarovuTHOrO I10Jis1 IIOCTOSAHHBIX MArHvuTOB IIpU HUX O6’beI[I/IHeHI/II/I n

pa3JeNeHnN.

HccnenoBanue qeHCTBUS 2JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY .

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTD CUJIbI B3aUMOJICUCTBUS KATYIIKU C TOKOM U
MarHura oT CHJIbl TOKA U HalpaBJIeHUS TOKA B KaTyIIIKE.

N3yueHnue neicTBUSI MAarHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KoncTtpyupoBanue u usyueHue padoThl IEKTPOABUTATENSL.



20. Usmepenne KIIJ] asekTpoBUraTeIbHON YCTaHOBKH.
21. OnbITEl MO HKCCEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW WMHIYKIUHU: HUCCIIEJOBaHHE

W3MEHEHHUH 3HAYEHUS U HaIllpaBJICHHUA UHAYKIHOHHOTO TOKaA.
9 KJIACC

Paspnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe awxeHune. MarepuanbHas Touka. Crucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBWKEHHsA. PaBHOMEpHOe mpsMONMHENHOE nBMKEeHHE. HepaBHOMepHOe
NpsMOJIMHEWHOe JBHKeHHE. CpelHssi U MIHOBEHHass CKOpPOCTh Tela NpH HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOe TpsMoinHeHoe aBuxkeHne. CBoboaHoe najaeHue. OmbIThI
lanunes.

PaBHOMepHOE NBIKEHUE MO OKpYy:KHOCTH. [lepuon u vacrora obOpamienus. JluneitHas u
yTi0Basi ckopocTu. LleHTpocTpeMuTebHOE YCKOPEHHUE.

Ilepsoiii 3akoH HeroTona. Bropoit 3akon Hrrorona. Tpetuii 3akon Herotona. IIpuniun
CYNEPHO3ULMH CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHMs: cujla TPEHUsl CKOJIBKEHHSI, CHUJIa TPEHHS
MOKOSI, IPYTUE€ BUJIbI TPEHMUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JBuxenue 1utaner Bokpyr Comnpa. IlepBas kocmuueckas ckopocts. Heecomocts u
neperpy3KHu.

PaBHoBecue marepuanbHOM ToOukH. AOCOIIOTHO TBEPOE Teso. PaBHOBEcHe TBEPAOTO Tea
C 3aKpeIIEHHOM OChbIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

WNmnynbe tena. M3Menenue ummynbca. VMiynbe cuibl. 3aKOH COXpaHEHHs HMMITyJIbCa.
PeakTuBHOE ABUXKEHUE.

Mexanunueckasi pabota U MOUIHOCTh. PaboTa cuil TsHKecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOJIHATOTO HaJ IMOBEPXHOCTHIO 3EMIIH.
[ToreHumanpHas 3Heprus c:karou npyxuHel. Knnernueckas sHeprus. TeopeMa 0 KHHETHUECKOU
SHEpPruM. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTUH.

Hemoncmpayuu.

1. HaOnrogeHune MeXaHMYECKOTO JBIKEHHUS TeJla OTHOCUTENLHO PA3HbIX TEJ OTCUETA.

2. CpaBHeHHME NyTEHl U TPACKTOPHUIl IBUKEHHUS OJHOTO U TOTO € Tejla OTHOCHTEIbHO

pa3HbIX TeJl OTCUETA.

3. H3MmepeHHe CKOPOCTH U YCKOPEHHUS MPSIMOIMHENHOTIO ABUKEHHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JABUKEHUSI.

5. HaOnropeHue ABMKEHUS TeNa M0 OKPY>KHOCTH.

6. HaOmroneHne MexaHUYECKHUX SBICHUHN, MPOUCXOAAIINX B cucTeMe oTcuéra « Tenexkan

npu e€ paBHOMEPHOM U YCKOPEHHOM JIBMKCHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHHUs TeJla OT MACChI Tela U IEUCTBYIOIIEH Ha HETO CHJIBI.

8. HalOnroneHue paBeHCTBa CUJI IPU B3aUMOJAEUCTBUH TEIL.

9. H3meHeHue Beca Tena NpU YCKOPEHHOM JIBH)KEHHH.

10. Ilepenava umnysnbsca npy B3aUMOAEHCTBUU TEN.

11. IIpeoOpa3zoBanus SHEPTUHU MPHU B3aUMOCHCTBUU TE.

12. CoxpaHeHMe UMITyJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHre UMITyJIbca MPH aOCOTIOTHO YIIPYTOM B3aUMOACHCTBHUH.

14. HaGnroneHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUH ITPU CBOOOTHOM TaJCHHH.

16. CoxpaHeHre MEXaHUUECKON S3HEPTUH IIPU IBUKEHUH TeJa M0 IEHCTBUEM NPY>KUHBI.

Jlabopamopuuvie pabomot u onvimel.

1. KoHcTpyupoBaHMe TpakTa JUid pa3roHa U JaJIbHEHIIEr0 PaBHOMEPHOIO IBM)KECHHUS

HIapUKa WIH TEJIEKKH.
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10.

OmnpeneneHue cpeaHeld CKOPOCTH CKOJbXKEHHsI Opycka MM JBM)KEHHUS ILApHUKa IO
HAKJIOHHOM TIOCKOCTH.

OmnpeneneHue YCKOpEHHUsl Tejla NMPU PaBHOYCKOPEHHOM JBMXKEHMM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IyTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUH 0€3
Ha4yaJbHOWU CKOPOCTH.

[IpoBepka TrHUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBWKEHHU Oe€3 HadaJabHON
CKOpPOCTH IIYTH OTHOCATCA KakK pAan HEYETHBIX 4quceil, TO COOTBCTCTBYIOIIHE
POMEKYTKH BPEMEHHU OJMHAKOBBI.

MCCHCHOBaHHe 3aBUCUMOCTH CHJIBI TPEHHUA CKOJBXKCHHA OT CHJIBI HOPMAaJIbHOI'O
JIaBJICHUSL.

Omnpenenenne k03 punmeHTa TpeHUs CKOIBKEHHUS.

Omnpenenenue )xECTKOCTU MPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TPHU PABHOMEPHOM JBIDKEHHH Tela IO
TOPU30HTAILHONW OBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YHOPYTOCTH TpPU TOABEME Tpy3a C HCIOIb30BaHUEM
HETOABHYKHOIO U MOJIBUKHOTO OJIOKOB.

11. N3yuenue 3aKoHa COXpaHEHUS YHEPTHUU.

Pa3zgen 9. Mexannueckue K0J1€0aHUA U BOJIHEI.

Konebarenproe npmxkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJIeOaHWU: TEpUOJ, YacTOTa,
aMIuIMTyAa. MaTemMaTHueckuid U TPY>KUHHBIA MaaTHUKH. [IpeBpaiieHue »Hepruv mpu
K0JICOATEIILHOM JIBHIKCHHHU.

3aryxaromue konebanus. BeiHyxaeHHble koneOanus. Pesonanc. MexaHnueckue BOJHBL.
CaolicTBa MeXaHUYECKUX BOJIH. [Ipo/I0JIbHEBIC U TIONIEPEYHbIC BOJIHEI. JIJIMHA BOJHBI M CKOPOCTH
e€ pacnpocTpaHeHusl. MeXaHHMYECKUE BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.

3Byk. ['poMKOCTH 3BYyKa M BeIcOTa TOHA. OTpakeHue 3ByKa. THPPa3BYK U yIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue konebaHui T MO AEMCTBUEM CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

2. Habmronenue xonebaHuil rpy3a Ha HUTH U HA IPY>KUHE.

3. HaOmtoneHue BBIHYKJICHHBIX KOJICOAHUH U pe30HaHCa.

4. PacnpocTpaHeHHE IPOIOJIBHBIX U ONEPEYHBIX BOJH (HA MOAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTUYECKHU pE30HaHC.

Jlabopamopuwie pabomot u onvimol.

1. OmnpeneneHue 4acToThl ¥ Nepuoa KojaeOaHUH MaTEMaTHUYECKOTr0 MasiTHUKA.

2. Ormpenenenue 4acTOTHI M NEPUOIA KOJIEOAHUH MPYKMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MepHOAa KoJeOaHUH MOABEIIEHHOIO K HUTH Ipy3a OT
JUTMHBI HATH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOaHUHM MPYKMHHOTO MasTHHUKAa OT Macchl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IEpHOja KOJEOAHUH rpy3a, MOABELICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OnbIThl, JIEMOHCTPUPYIOIIME 3aBHUCHUMOCTb IE€pHOAa KOJeOaHU NpyKUHHOTIO
MasiTHUKA OT MaccChl rpy3a M KECTKOCTH MPYKHUHBI.

7. W3mepeHue yckopeHHsi CBOOOAHOrO MaJCHUs.

Pazjnen 10. DineKkTpoMarHuTHOE 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMoJie. DJEKTPOMAarHUTHbIE BOJIHBL. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 351eKTpOMarHuTHBIX BOJIH. VICIIOnb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBA3U.

DnexkTpoMarHuTHas npupoaa csera. CkopocTs cBeTa. BoaHOBbIE CBOMCTBa CBETA.
Hemoncmpayuu.



1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomovi u onvimol.

1. H3ydeHue CBOMCTB 37€KTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pasznen 11. CBeToBble siBJICHHS.

JlyueBass monenb certa. Mcrounuku cera. lIpsMonuHeliHoe pacnpoCTpaHEHUE CBeETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpayKE€HHUs CBETA.

[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeta. [losiHOe BHYTpeHHEe OTpakeHHUE CBETa.
Hcnonb30BaHne MOTHOTO BHYTPEHHETO OTPaXKEHUS B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox mnyuedl B juH3e. Onrtuueckas cucrema (oToammapara, MHKPOCKONa H
Teneckomna. ['7a3 kak onTuyeckas cucteMa. bim3opykocTs U 1adbHO30PKOCTD.

Paznoxenne 6enoro ceera B ciekTp. Onbitel HetoroHa. CioKeHHE CIIEKTPaTbHBIX IBETOB.
Hucnepcus cera.

Jemoncmpayuu.

[IpssmonuHeitHOE pacpocTpaHeHHEe CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n3o6paxeHuii B MI0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTuueckuil CBETOBOI,.

Xona nyueil B cobuparoliei JnH3e.

Xon Jiydeil B paccenBarolei JIMH3E.

[Tonyuyenne n3o0paxeHuil ¢ HOMOIIbIO JINH3.

[Mpunnun neiicTBus gporoanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mogensb rinasa.

11. PaznoxeHnue 6enoro cBera B CIHEKTP.

12. Tlomyuenue 6e0ro cBETa MPHU CIOKCHUH CBETA PA3HBIX IIBETOB.
Jlabopamopuosie pabomol u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPaKEHHsI CBETOBOTO JIy4ya OT yrJja MaJeHusl.
2. H3yueHue XapakTEpUCTUK U300paKEHUS MPEIMETa B IJIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOTO Jiy4ya OT yrIjla MaJeHus Ha
TPaHUIE «BO3LyX—CTEKIIO».

[MToyvenne n300pakeHHid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne HOKyCHOTO PAaCCTOSHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMnBITH IO PA3TIOKEHHUIO OEIIOTO CBETa B CIIEKTP.

OnpITl MO BOCHPUATHIO 1LIBETAa MPEIMETOB NMPU UX HAONIONEHHWU 4Yepe3 ILIBETOBBIC
GUIBTPHL

Pa3znen 12. KBanToBbI€e SIBJIEHUS.

OmnbiTel Pesepdopna u mnanerapHas Mogens aroma. Moaens atoma bopa. Hcnyckanue u
norjiounieHre ceera atoMoM. KBauThl. JInHeiyaTbie CieKTpsI.

PamuoaktuBHOCTh. Anbda, Oera- m ramma-m3nydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyxnonnas wmopnens aromHoro siapa. M3orombl. PaanoaktuBHble mnpeBpamieHusi. Ilepuon
NOJTypacnaia aTOMHBIX sJIEP.

SnepHbie peakiyu. 3aKOHBI COXpPaHEHHsI 3apsA0BOIO M MAacCOBOTO YHCEN. DHEPIHsl CBI3U
aTOMHbIX sep. Csi3p Macchl U 3Hepruu. Peakuuu cuHte3a u aeneHus saep. Mctounuku
sHepruu ConHIa U 3BE3 L.

Snepnas sHepreTuka. JIeMCTBUSA paAMOAKTUBHBIX U3JIy4YEHUN HA )KUBbIC OPTaHU3MBI.

Hemoncmpayuu.

1. CrexTpsl U3Iy4eHUs U TOTJIOIICHHUS.

2. CHekTpsl pa3IM4HbIX Ta30B.

3. CunexTp Bomopoa.

4. HaGmoaenue TpekoB B kamepe BuibcoHa.
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5. Pabora cuérunka MOHU3UPYIOIUX U3TYUESHUH.

6. Perucrpauus uznydeHus NpUPOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie padbomovi u onvimol.

1. HaOmroneHue CIIomIHbIX U IUHEHYAThIX CIEKTPOB U3TyUYEHUS.

2. HccnenoBaHue TpeKOB: M3MEPEHUE SHEPrHUM YacTUIBI IO TOPMO3HOMY MyTH (11O

¢dotorpadusam).

3. U3mepeHue paguoakTUBHOTO (OHA.

IHoBTOpHTEIBLHO-0000111A101IIMIT MOTYJIb.

[ToBTOpuTENBbHO-0000IAONMIT  MOJYAb NpeAHa3HadeH Ul CHCTeMaTH3alud U
0000111eHIS TPEIMETHOTO COAECPKAHUS U OTbITa I€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUU
BCETo Kypca (PU3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3nke s 00y9aromuXCsl, BRIOPABIINX 3TOT Y4EOHBINA TPEAMET.

IIpy w3ydyeHMHM [AQHHOTO MOIYJIA pEANIM3YIOTC] M CUCTEMATU3UPYIOTCS  BHIBI
NESATEIbHOCTH, Ha OCHOBE KOTOpPBIX OOECHeuMBaeTCs JOCTUKEHHE TMPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs, (hOpMUpPYETCS €CTeCTBEHHOHAYy4Has
IPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJIOB HCCIICJOBAHMS SIBICHUNW MPUPOABI U TEXHUKH,
OBJIQJICHUE YMEHMSAMU OOBSICHATh (U3UUECKUE SBJICHUS, MPUMEHSAS IOIy4YEeHHbIE 3HAHMS,
peiaTh 3a1a4k, B TOM YUCJI€ KAUECTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIMATBHO AEATEIPHOCTHBIM XapaKkTep AAHHOTO pa3leNa pealu3yercs 3a CUET TOoro,
4yTO 00y4arolMecs BHIMOIHSIOT 331aHNs, B KOTOPBIX UM MpEeAJIaraeTcs:

Ha OCHOBE IOJIyYEHHbIX 3HAHUI PAaClO3HABATh U HAYYHO OOBSACHITH (PU3MUECKUE SIBICHUS
B OKpPY’Karouel MPUPOIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEI0BaHU (PU3MUECKUX SIBICHUM, B TOM 4HCIe A
IPOBEPKU TUIIOTE3 U MOTYUEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayudHble OCHOBBI HambOoyiee Ba)KHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HalpUMep, MPaKTUYECKOI0 HCIOJIb30BAaHUS PA3JIMYHBIX HCTOYHUKOB SHEPIUHM Ha OCHOBE
3aKOHA IIPEBPALLCHHS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBLI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30OBAHUA

N3ydenune Qpu3uku Ha ypoBHE OCHOBHOTO OOILEro oOpa30BaHMs HANPABIECHO HA JAOCTHIKEHHE

JIMYHOCTHBIX, MCTAIIPECAMCTHBIX U IPECAMCTHBIX O6pa3OBaTeHBHBIX PE3YJIbTATOB.

B pesynbrare nzyuenus Gu3uku Ha ypOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus y 00y4Jaromerocs

6yI[yT C(I)OpMI/IpOBaHLI CJICAYIOIUC INYHOCTHBIC PE3YJIbTAThI B HaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- MpOsIBJICHHE HMHTEpeca K HUCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUHCKONM (puznyeckoit
HaYyKU;

- HIEHHOCTHOE OTHOIIEHHUE K IOCTUKEHUSAM POCCUNHCKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOI0 U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K AKTMBHOMY YYacTHIO B OOCYKIECHHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

- OCO3HAHME BAKHOCTHU MOPAJIbHO-ITUUECKUX IIPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) 3cTeTH4YeCKOro BOCIMTAHMSA:

- BOCHPHUATHE 3CTETMYECKUX KayecTB (PU3MUECKOW Hayku: €€ TapMOHMYHOIO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHHUS:

- OCO3HaHHUE IIEHHOCTH (PH3MUECKON HAyKH KaK MOILIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHSA TEXHOJIOTUH, BAYKHEUIIIEH COCTABIIAIOLIEN KYIbTYPHI;

- pa3BUTHE HAYYHOU JTH0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIbCKON e TEIIbHOCTH;

5) popmMupoBaHus KyJbTYpPbl 310POBbS H IMOLHMOHAJIBLHOI0 0JIArONONYYHs:

- OCO3HAHHME LEHHOCTH 0e30MacHOro o0pasa XKM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE,
BaXHOCTHU MpPaBUJ 0€30MAaCHOrO IMOBEIEHHUs Ha TPAaHCHOPTE, HAa JOPOrax, ¢ JEKTPHUUECKUM H
TEIUIOBBIM 000PY/I0BaHUEM B IOMAIIIHUX YCIOBHUSAX;

- c(OPMHPOBAHHOCTh HaBbIKA pe(IEKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOro e
IIpaBa y ApYyroro 4yejioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTUBHO€ YYacTH€ B PEUICHMM MPAKTUYECKUX 3a7ad (B pamMKax CeMbH, 0Opa3oBaTelbHOMN
OpraHu3aliy, ropoja, Kpas) TEXHOJOTHUECKOW U COLMaIbHOW HaNpaBIEHHOCTH, TPeOYyIOIUX B
TOM 4ucIe U (PU3NYECKUX 3HAHUI;

- HHTEpEeC K MPAKTUYECKOMY U3Y4EHUI0 podeccuil, CBA3aHHBIX ¢ (PU3UKOMH;

7) 3K0JIOTMY€eCKOr0 BOCIIMTAHMS:

- OpUEHTAaLUs Ha IPUMEHEeHHEe (PU3NYECKUX 3HAHUMN /7S pelleHus 3a/1a4 B 00J1acTU OKpYy Karomien
Cpellbl, IJIaHUPOBAHMUS MOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCJIEICTBUN AJIs OKpYyXKarolieu
Cpelbl;

- OCO3HAaHME [VI00ATILHOTO XapaKTepa IKOJIOTUYECKUX MTPOOJIEM U IyTel UX PEIICHUs;

8) axanTanyu K U3MEHSIOIMMCH YCJIOBUAM COLHAJIBHON U IPUPOIHON cpeAbl:

- TOTpeOHOCTh BO B3aUMOJAEMCTBUM MPU BBIOJHEHUU HCCIEIOBAHUM M IMPOEKTOB (pU3MUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

- IOBBILLIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JIeATENbHOCTb;

- 1OTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHH, B TOM yHcie (GOpMyInpoBaTh UIEH, MOHATHS,
THITOTE3bI O PU3UIECKUX OOBEKTaX U SBICHUSIX;

- OCO3HaHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007acTH (PU3UKY;

- IUTAHUPOBAHKE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;

- CTpeMJICHHE aHAJM3UPOBAaTh M BBIABIATH B3aHUMOCBSI3M MPUPOIBI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3MYECKUX 3HAHMIA;

- OIICHKa CBOMX JIEHCTBUI ¢ yUETOM BIMSAHUSA Ha OKPY’KAIOIIYIO CPEy, BO3SMOXKHBIX INI00aTbHBIX
IIOCJIEICTBHM.

METAIIPEJMETHBIE PE3YJIbTATBI



B pesynbTare ocBOeHHs porpaMmbl 1o (pr3KKe Ha ypOBHE OCHOBHOI'O 00IIero 00pa3oBaHus y
oOydaromierocss  OyayT  chopMHpoBaHBl  MeTanpeaMeTHbIe  Ppe3yJabTaTbl,  BKIIOYAIOLIUE
NI03HaBaTeJIbHbIE YHUBEPCAIbHbIE YUeOHbIE NeHCTBUS, KOMMYHUKAaTUBHBIE YHUBEPCAIbHbIE YUeOHbIE
NeICTBUS, pETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIE TEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEpPCAJIIbHBIC yqeﬁﬂue JeHCTBUSA

ba3oBble Jornveckue aeiicTBUA:

BBISBIISITh M XapaKTepU30BaTh CYIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);
yCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KIacCH(UKAIUK, OCHOBAaHHS Ui 0000MICHUS U
CpaBHEHMS;

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpuUBaeMbIX (akTaX, NaHHBIX H
HaOJII0ICHUSAX, OTHOCAIIMXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIC CBSI3W TIPU  M3yYeHHH (U3WYCCKUX SBICHUH W
OpOIIECCOB, [JeNlaTh BBIBOJBI C HCIOJb30BAHUEM JIEAYKTUBHBIX W HHAYKTHUBHBIX
YMO3aKIIOYCHUH, BBIJIBUTATh THIIOTE3bI O B3aUMOCBS3SX (PU3NYECKUX BEITUYNH;
CaMOCTOSITENIbHO BBIOMpATh CHoco0 pemieHus yuyeOHOM ¢u3mueckoil 3agauu (CpaBHEHHE
HECKOJIbKMX BapUaHTOB pEIICHHWs, BHIOOp Hambojee MOAXOAANIETO C  Y4ETOM
CaMOCTOSITEJIHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarelbcKue AeiiCTBHS:

MCIIOJIb30BAaTh BONPOCH! KaK UCCIIEN0BATENBCKUII MHCTPYMEHT IIO3HAHMS,

IPOBOAMUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY OIBIT, HECIOXKHBIA (PU3NUECKUIl
9KCHEPUMEHT, HEOOJIbIIIOE UCCIIEJOBaHUE (PU3MUECKOTO SBICHHUS;

OLICHUBATh Ha NPUMEHHMOCTh W JOCTOBEPHOCTh HH(MOPMAIHIO, IMOJYYEHHYIO B XOJE
MCCJIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMOCTOSITENIEHO (OPMYITHPOBATH O0OOOMICHHUS M BBIBOJBI 10 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUS, ONIbITA, UCCIICAOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE JajbHEWINee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKXKe
BBIJIBUTATh MPEATIOJIOKEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

OPUMEHATh pa3iMyHble METObl, MHCTPYMEHTBI M 3alpochl IpHU MOMCKE M OTOOpe
UH(POPMALIUHU WU TAHHBIX C YYETOM MPEIOKEHHON yueOHO (hpu3ndYecKoi 3a1a4m;
aHaJM3UpOBaTh, CHCTEMAaTU3MPOBATh M HHTEPHPETHPOBATH HH(POPMALUIO pa3IUYHBIX
BUJIOB U (hOpM IpeICTaBICHMUS;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMYy HpeACTaBiIeHUs HUHPOPMALUU U
WUIIOCTPUPOBATh pellacMble 3a7aud HECIOKHBIMU CXE€MaMH, JuarpaMMaMu, HHOH
rpaduKoi U UX KOMOMHAITUSIMU.

KOMMyHI/IKaTI/IBHBIe YHuBEpPCAJIbHBIC y‘leﬁﬂble aelcTBHUA:

B X0JI¢ 00CYXXJeHHs Y4eOHOro MaTepuaia, pe3yJibTaToB JIA0OPATOPHBIX PabOT M MPOCKTOB
3a/1aBaTh BOIIPOCKHI IO CYIIECTBY OOCYXIaeMON TEMBbI M BBICKA3bIBaTh UJCH, HAIICJICHHBIC
Ha PeIICHKE 3aJ1a4M U MOJIepKaHue 0J1aroenaTeIbHOCTH OOIIEHNUS;

COIIOCTABJISITh CBOU CYXKICHHSI C CY)KIICHUSIMHU JAPYTUX YIACTHUKOB TUAIOTA, OOHAPYKUBATH
pas3jIvyure U CXOJICTBO IMO3HIIN;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

yOJIMYHO TIPEJICTABIATh PE3YJIbTaThl BHITOJIHEHHOTO (PM3HYECKOTO OMbITa (IKCIECPUMEHTA,
UCCJIEIOBAHMS, IPOEKTA);

MOHMMATh W HWCIOJL30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIMBHIYaJbHON pabOThI MpHU
peleHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBI;

NPUHUMATh 1M COBMECTHOW JCATCIHOCTH, OpPraHW30BBIBATH JCHCTBUS 1O €€
JOCTHKEHHIO: PACTIPEACIIATh, POJH, OOCYKIATh TMPOIECCHl U PE3yJbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJTHATh CBOIO YacTh pabOThI, JOCTHTas KadeCTBEHHOTO pe3ysibTara IO CBOEMY
HAIPABJICHUIO U KOOPJAMHUPYS CBOM JCUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI,



OIICHMBATh KaueCTBO CBOEro BKJaJa B OOMIMH MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hopMyIHPOBAHHBIM YUYACTHUKAMHU B3aHUMOICHCTBHUS.

Pel"y.J'ISITI/IBHbIe YHUBEpPCAJIIbHbIEC yqeﬁﬂme JeHCcTBUSA

Camoopranu3anusi:

BBISIBIIATH MPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsAX, TPeOYyIOIUX A pelIeHHs
buznyecKux 3HaHMUIA;

OPUEHTUPOBATHCSI B PA3IUYHBIX [OAXOJaX MNPUHATHA peUIeHUH (MHAMBHIYyaJbHOE,
NPUHATHE PELIEHUS B TPYIIE, IPUHATUE PELICHUH IPyIIoi);

CaMOCTOSITEJIBHO COCTABJIATh AJTOPUTM pelIeHHus (PU3UUECKOM 3aaud WiIM IUIaHa
UCCIIEIOBaHMUsI C Y4YETOM MMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh IIPEIaracéMble BApUAHThI PEILICHUN;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpOJIb, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallUU U IpeJylaraTh IJI1aH €€ N3MEHEHNUS,

OOBSICHATh TMPUYMHBI JOCTHXKEHHs (HEIOCTHIKEHHUS) pe3yJbTaTOB JEATEbHOCTH, JaBaThb
OLICHKY ITPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIINOJIHEHUS (PU3HMUECKOTO
UCCJIEIOBaHMsI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, MN3MEHUBILIUXCS CUTYalLlUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBUIM;

CTaBUTb ceOs HAa MECTO JPYTOro YesoBeKa B X0J1€ CIOpa WIH JUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYTOro;

IpU3HABaTh CBOE MPaBO HA OUIMOKY MpH peleHnH (pU3NYecKuX 3ajay WIn B YTBEPKACHUAX
Ha Hay4YHbIE TEMBI U TAKOE XK€ MPaBO JIPYroro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuyenus B 7 KJjacce MpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y O0YYAIOIINXCSI YMEHUI:

UCTIONIB30BaTh MOHATHUS: (PU3MUECKUE U XUMUYECKHE SIBICHUS, HAOIIOIeHUE, SKCTIEPHMEHT,
MoOJielb, TUIOTE3a, CAMHUIBI (U3MUECKUX BETUYMH, aToOM, MOJEKyJa, arperaTHble
COCTOSIHUSI BelllecTBa (TBEpPAOE, MKUAKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBHIKEHUE
(paBHOMEpHOE, HEPAaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPUS, PABHOJCIHCTBYIOIAs CUTIa,
nedopmarus (yrnpyrasi, IiacTHIecKas ), HeBECOMOCTbh, COOOIIAIONINECS] COCY JIbI;

pa3nuuath sBieHUs (AudQys3us, TEIIOBOE BMKEHUE YACTHUI[ BEIECTBA, PaBHOMEPHOE
JBIDKEHUE, HEPaBHOMEPHOE JIBIKCHHE, WHEpIUsS, B3aUMOJCIHCTBHE TEJ, paBHOBECHE
TBEPABIX TEJ C 3aKPEIIEHHOW OCBhIO BpallleHHUs, Nepenavya JaBieHHs TBEPABIMU TEIAMH,
KHUIKOCTSIMA M Tra3aMH, arMoc(epHOe JaBlieHHE, IUIaBaHWE TeEJ, MPEBpaIICHUS
MEXaHUYECKOM SHEPruu) MO OMNUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3NUECKUX SIBICHUN B OKPYKAIOIIeM MHpE, B TOM
qrcie GU3NYecKue SIBICHUS B IPUPOE: IPUMEPHI ABIKEHHS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOM M HEXMBOW MpPUPOJE, NEHCTBUE CUIIBI TPEHUS B MPUPOJIE M TEXHHKE, BIUSHUE
aTMOC(EpHOTO NABJICHUS HA XHBOW OPraHM3M, IUIABaHUE PHIO, phIYard B TEJE YelIOBEKa,
IpU 3TOM TEPEeBOAWTH MPAKTUYECKYIO 3aqady B Y4eOHYIO, BBIIEISATH CYHIECTBEHHbBIE
CBO¥CTBa (MTpU3HAKK) PUINICCKUX SBIICHUM;

ONMCHIBATh M3yYEHHbIE CBOWCTBA Tel U (DU3MUECKHE SBIICHUS, UCHOIB3YS (U3NYECKUE
BeJIMYMHBI (Macca, OOBEM, IUIOTHOCTh BEIECTBA, BpPEMS, IyTh, CKOPOCTb, CpPEIHSA
CKOPOCTh, CHJIa YIPYTOCTH, CHJia TSXKECTH, BEC Tella, CHiia TPeHUs, JaBlieHHe (TBEPAOTO
TeJNa, KHUIKOCTH, ra3a), BRITAIKWBAIONIAS CHJIa, MEXaHH4YecKas padoTa, MOUIHOCTb, IJIEUO
CUJIBI, MOMEHT CHJIbI, KOO(QPUIIMEHT TMOJIE3HOTO JCUCTBUS MEXaHU3MOB, KMHETUYECKass U
NOTEHIMAJIbHAS HEPTUs), MPU OMHCAHWUU IPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICIH



UCTIOJIb3YEMBbIX BEIUYMH, UX O0O3HAYEHHs W €AWHUIIBI (U3NYECKUX BEITUYMH, HAXOIHUTh
(GopMyIIBI, CBS3BIBAIOIIAE NAaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTMMH BEITUYWHAMH,
CTPOUTH TPAPUKH U3YUEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M IMPOIECCHI, UCTIONB3Ys MpaBHiIa
CJIO’KEHUS cuil (BIOJIb OIHOW MpsiMOH), 3akoH ['yka, 3axoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBECHs phruara (0J0Ka), «30JI0TOC TMPABUIIO» MEXAaHUKH, 3aKOH COXPaHCHHS
MEXaHUYECKOM HSHEpruM, INpH 5TOM JaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA H
3aIMCBIBATh €TO0 MATEMAaTHIECKOE BEIPAKCHNUE;

OO0BICHATH (PU3NYECKUE SBJICHHUS, MPOLIECCHl U CBOWCTBA T€J, B TOM YHCIE U B KOHTEKCTE
CUTyallid TPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh NMPUYHHHO-CIICICTBEHHBIC
CBSI3U, CTPOUTH OOBSICHEHME M3 |—2 JIOrMYecKHX ILIaroB ¢ OMopoil Ha 1—2 M3yueHHBIX
CBOWCTBA (PM3NUECKUX SBJICHUN, PU3NUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH;

pewaTh pacuéTHble 3a/1auu B 1—2 neicTBuUs, UCIIOB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIUE
(u3nUecKre BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3a/1a4H 3alMChIBATH KPATKOE YCIIOBHE,
HOJCTaBIATh (DU3MYECKHE BEIWYMHBI B (OPMYJIbl U NPOBOJAUTH PACUEThl, HAXOIUTH
CIpaBOYHBIC JAaHHBIC, HEOOXOAWMBIC JUIS PEIICHHs 3a/1ad, OICHHBATh PEaTHMCTUYHOCTD
HOJY4YEeHHOM (hr3nYecKoi BEIMUHHBI;

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOKHO PELINTh NPU MTOMOIIH (U3NIECKHX METOJIOB, B
OTMCaHUM UCCIIEOBAaHMsSI BBIICATh MIPOBEPIEMOE MPEANONI0KeHNe (THIOTe3y), pa3inudarb
¥ WHTEPIPETUPOBATh MOJYYCHHBIH pE3ysbTaT, HAXOIUTh OMIUOKH B XOJIE ONbITA, JEJaTh
BBIBOJIBI 110 €T0 pe3yibTaTam;

IIPOBOJUTH OTIBITHI 110 HAOIOJCHUIO (DU3MYECKHX SIBICHUH WM (PU3NIECKUX CBOWCTB TEI:
(bopMyIMpoBaTh MpOBEPsiEMbIE MPEANONOKEHHs, COOUPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyIOBaHUS, 3AIMCHIBATH XO/1 OTBITa U ()OPMYIIMPOBATH BHIBOJIBI,

BBINOJIHATh NpPSMbIE M3MEPEHMs PACCTOSHMS, BPEMEHM, Macchl Tela, 00bEéMa, CHIIBI U
TEMIIEPaTypbl C HCIOIB30BAHUEM AaHAJIOTOBBIX W IU(PPOBBIX MPHOOPOB, 3aMUCHIBATH
NOKa3aHMs IPUOOPOB C YUETOM 3aJaHHOM aOCOITIOTHOM MOTrpeIHOCTH U3MEPEHUH;
IPOBOAMUTH MCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (M3NYECKOM BEIMYMHBI OT APYrod ¢
UCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHXKYILErOCs Teja
OT BPEMEHHU JBM)KCHUS Tella, CHIIBI TPEHUS CKOJIBKEHHUS OT Beca Tea, KadecTBa 00paboTKu
MOBEPXHOCTEH Ted M HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOLIAJAU COIPUKOCHOBEHUS TEd,
CHJIBI YIPYTOCTH OT YJJMHEHUS TPYXHHBI, BBITAIKHBAIOMEH CHIBI OT 00BEMa
HOrpyKEHHON YacTHU Tejla U OT IJIOTHOCTH KHMJKOCTH, €€ HE3aBHCHMOCTH OT IUIOTHOCTH
TeNa, OT TIIyOWHBI, Ha KOTOPYIO IOTPYXXEHO TEJNO, YCIOBHH IUIABaHUS TeN, YCIOBUH
paBHOBEeCHsl pblyara U OJIOKOB), y4yacCTBOBaTh B IUIAHWPOBAHUM yUeOHOTO HCCIIEOBAaHUS,
coOMpaTh YCTAaHOBKY U BBINOJHATH HW3MEPEHUs, CIeays TNPeAIOKEHHOMY IUIaHy,
(GUKCUpOBaTh pe3yJabTaTbl MOJXYYEHHOW 3aBHCHUMOCTU (DU3MYECKMX BEIMYMH B BUJE
NPEUIO’KEHHBIX TaOJIHII U TPa(HKOB, ITaTh BRIBOABI 110 PE3yJIbTaTaM UCCIIETOBAHMS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEIUUYHMH (IIJIOTHOCTh BEIIECTBA KHUIKOCTH
U TBEPAOTO TeNa, CHja TPEHUS CKOJBKEHUS, MABICHUE BO3yXa, BHITAJIKUBAIOIIAS CHJIA,
JeHcTByoIas Ha MOrpYKEHHOE B JKUIKOCTh TEJ0, KOAPOHUIMEHT IOJIE3HOTO AECUCTBUS
IPOCTBIX MEXaHU3MOB), CIIEAYS PEATIOKEHHON MHCTPYKIIUH: TP BBHITIOJTHEHUU H3MEPEHHH
coOMpaTh SKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIUYMCIIATH 3HAaUEHUE UCKOMOM BEJIMYMHBI;
coOmonaTh TpaBWja TEXHUKM Oe3omacHocTH mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIEI IEHCTBHS MPHUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaroIIUecs: coCy/ibl, OapoMeTp, pblyar, MOABMKHBIA M HEIOJBUKHBIHI
0JIOK, HAKJIOHHA$ TUIOCKOCTb;

XapaKTepu30BaTh MPUHIMIIBI AEHCTBUS U3yUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMICTB C
OMoOpol Ha WX omnHMcaHus (B TOM YHUCIE: TOJIIMIHHUKH, YCTPOWCTBO BOIOMPOBOJA,
THJIPABINYECKUIN IPEecC, MAaHOMETP, BBICOTOMED, MOPLIHEBON HACOC, APEOMETP), UCIIOIb3Ys
3HaHUS O CBOMCTBaX (IM3WYECKHX SBJICHUH W HEOOXOAWMBIC (pu3HUecKue 3aKOHBI U
3aKOHOMEPHOCTH;



OPUBOAUTH NpUMEphl  (HaXOOUTh UHPOpPMALMIO O MpHUMepax) MPaKTHYECKOTro
UCIIONIb30BAaHUSl (U3WYECKUX 3HAHUW B TOBCEJHEBHOW JKH3HU JUIsl oOOecreyeHus
0€30MaCHOCTH MpH 00paleHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMH, COXPAaHEHUS
3JI0pOBbsI U COOJIFOJICHHS HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKpYIKalOIIEel Cpese;
OCYILECTBIIATH OTOOP UCTOUHUKOB MH(pOpMalun B IHTepHETE B COOTBETCTBUU C 3aJJaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOLIUXCS 3HAHUM U MyTEM CpPaBHEHUS PA3IUYHBIX
UCTOYHUKOB BBIIENATH MHGPOPMALNIO, KOTOpas SIBISETCS MPOTUBOPEUYMBON MM MOXKET
OBITH HETOCTOBEPHOI;

UCIOJIb30BaTh IPU BBINOJHEHUH YYEOHBIX 3aJaHUl Hay4HO-NOMYJISIPHYIO JMTEPaTypy
(Gu3MYECKOro colepKaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu VHTepHeT, BIajeTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HH(GOpPMAIMK U3 OJAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHWE MUCbMEHHBIE U YCTHbIE COOOIIEHHS Ha OCHOBE 2-3
UCTOYHUKOB HH(pOpMaluu (PU3UYECKOro COAEpXaHUs, B TOM 4Hcie MyOJIUMYHO AenaTh
KpaTkue COOOIICHUsI O pe3yJbTaTaXx MPOEKTOB WM yYeOHBIX MCCIEIOBAHUM, NMPU 3TOM
rPaMOTHO MCHOJIb30BaTh U3YUCHHBIN MOHATUNHBIN anmapaT Kypca (pU3UKU, COPOBOXKIATh
BBICTYIUICHHE IIPE3EHTALINEH;

IPU BBINOJIHEHUH Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHMM paclpenensiTh 00s3aHHOCTH B
Ipylnne B COOTBETCTBUU C ITOCTABJIEHHBIMM 33Ja4aMH, CIECIUTh 3a BBIIOJHEHUEM IUIaHA
NEeNCTBUM, aJeKBAaTHO OIIEHMBAaThb COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh T'PYIIIBL,
BBICTPAauBaTh KOMMYHHUKATUBHOE B3aUMOJAECUCTBUE, YUNTBIBASI MHEHUE OKPYKAIOIINX.

K xoniy oOyueHuss B 8 kJjacce mpeIMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLIUXCS YMEHUH:

UCTIONIB30BaTh TOHATHS: Macca M pPa3Mepbl MOJIEKYJ, TEIUIOBOE MABIDKEHHE aTOMOB H
MOJIEKYJI, arperaTtHbleé COCTOSIHUSI BEILeCTBa, KpHUCTANIMYeCKue M aMop¢Hble Tena,
HACHIIIEHHBI W HEHACHIIEHHBI Tap, BIAKHOCTh BO3AyXa, TEMIIEpaTypa, BHYTPEHHSS
SHEPrusl, TEIUIOBOW IBHTaTeNb, JJEMEHTAPHBIA JIICKTPUUECKHH 3apsij, OSJIEKTPUYECKOe
10J1e, TPOBOTHUKH U AMAJIEKTPUKH, TOCTOSHHBIHN IEKTPUUECKUH TOK, MArHUTHOE TIOJIE;
pa3nuuath SBJICHUS (TEIUIOBOE pAacHIMpPeHUE M C)KaTHe, TeIulonepeaaya, TeIIoBOe
paBHOBECHE, CMaYMBaHNE, KAMMILISPHBIC SIBICHUS, MCIIApEHUE, KOHICHCALNs, TUIaBIICHHE,
KpucTaJuiM3anys  (OTBEpAEBaHME), KHUIIGHHE, TeIulonepenada  (TEIUIONPOBOIHOCTD,
KOHBEKIIMSI, W3JIy4eHUE), OJICKTPU3aAIMs Tell, B3aUMOJCHCTBHE 3apsloB, JEHCTBHA
AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aUMOJCHCTBUE MAarHUTOB, [CHCTBHE
MarHUTHOTO TIOJISI HA IPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAS WHAYKIUS) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE (uzndeckoe
SIBJICHHE;

pacno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3MUCCKHX SBICHHH B OKPY)KAIOIIEM MHpPE, B TOM
yrcne (U3NYecKHe SBJICHUS B IPHPOJIE: MOBEPXHOCTHOE HATSDKEHHE W KAIMJUIIPHBIC
SBJICHUS B NPUPOJE, KPUCTALIBI B Ipupoae, usnydenue CoiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHWE POCHI, TyMaHa, MHES, CHEra, JJIEKTPUYECKHE SIBJICHHUS B
atMocepe, ITEKTPUIECTBO KUBBIX OPIraHU3MOB, MATHUTHOE T10JIE 3eMJIH, Apeli() MOII0COB,
POJIb MAarHUTHOTO TIOJISA JJIS JKU3HU Ha 3emiie, MOJSPHOE CHSHHE, IPH ATOM IEPEBOANUTH
NPaKTHYECKYI0 3a/auy B Y4eOHYI0, BBIJCIATH CYIIECTBEHHBIC CBOICTBA (IIPU3HAKH)
(GU3NUECKUX SIBICHUIA;

OIUCHIBATh M3YYCHHBIC CBOMCTBA TeN M (DU3MYECKUE SIBICHUS, UCIONB3YS (U3UUECKHE
BEJIMYMHBI (TEeMIlepatypa, BHYTPEHHSS OSHEPrusi, KOJIWYECTBO TEIUIOTHI, YAeTIbHAas
TEIJIOEMKOCTh ~ BEIECTBA, YAEJbHAs  TEIUIOTa IUIaBICHUS, YyJAEJdbHas  TeIIoTa
napooOpa3oBaHus, YyAETbHAas TEIJIOTa CrOpPaHUs TOIUIMBA, KOX(PQPHUIMEHT MOJIE3HOTO
JICWCTBHS TEIUIOBOIM MAIIMHBI, OTHOCUTENbHAS BIQXKHOCTH BO3lyXa, SJIEKTPUIECKUH 3aps,
cuja TOKa, OJCKTPHUUECKOE HAaNpsDKEHHE, COINpPOTHUBJICHUE IIPOBOJAHUKA, YAEIbHOE
CONPOTHUBIIEHHE BELIeCTBA, pabd0Ta M MOIIHOCTH 3JEKTPHYECKOTO TOKA), NMPH ONMHCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3MUECKUII CMBICT HCHOJB3YyEMBIX BEIMYHMH, OOO3HAUYEHUS H
eMHHLBI (PU3NYECKUX BETMYMH, HAXOJUTH (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO



BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TpauKH HU3yYEHHBIX 3aBUCUMOCTEH
(U3UYECKUX BEITHYNH,

XapaKTepu3oBaTh CBOMCTBA Tel, (PU3NYECKUE SBJICHUS U MPOLECCHI, UCTIONb3Ysl OCHOBHbBIE
MOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM TEOpUH CTPOEHHSI  BEIECTBA, IMPUHIUI
CYIIEPIIO3UIIMH T0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma
JUIsL ydacTka 1enu, 3akoH J/xoyns—JIeHna, 3aKOH COXpaHEHUs SHEPruu, Npu 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIMChIBATh €0 MAaTEMaTHYECKOE BhIPaKEHUE;
OOBACHATH (PU3NYECKHUE MPOLIECCH] U CBOICTBA TE€Jd, B TOM YHCIIE U B KOHTEKCTE CUTyaluil
IPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATH I[PUYMHHOCIEICTBEHHBIE CBS3H,
CTPOUTH 00BACHEHUE U3 1—2 JOTrMYEeCKHX IIaroB ¢ ONopoil Ha 1-2 M3yuyEeHHBIX CBOMCTBA
bu3nueckux ABICHUN, GPU3NUIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4u B 2—3 NEHCTBUS, UCIIONIb3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE
(u3nUecKre BeJIMYMHBIL: HA OCHOBE aHAJIM3a YCIIOBUS 33/1a4M 3alMChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEJOCTAaTOK JIaHHBIX JUIsl PELICHHs 3aJauyd, BbIOMpATh 3aKOHBI U (HOpMYIIbI,
HE0OX0IuMbIe [l €€ PelIeHHUs], IPOBOIUTh PACUEThl U CPABHUBATH MOJIyYEHHOE 3HAYCHHE
(Gu3nYeCcKOil BEMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOXKHO PELIMTh NpPU MOMOILIM (PU3MYECKHX METOJIOB,
UCIIOJIB3YS ONMCAHUE MCCIIEI0OBaHMS, BbIIEIAThH IPOBEPSIEMOE MPEI0JI0KEHNUE, OLIEHUBATh
IIPABWJIBHOCTD NOPsIIKA IPOBEIEHUS UCCIIEJOBAHMS, JIENIaTh BBIBOIBI,

IPOBOAMUTDH ONBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB TEJ
(KanmuJUIpHbIE SBJICHMS, 3aBUCHUMOCTb JaBJICHHUsS BO3yXa OT €ro o0béma, TemIeparypsl,
CKOPOCTH Tpollecca OCTHIBAaHUS M HArpeBaHMs NMPU HM3IYYEHMHM OT LIBETa H3ITydaroueit
(moryiomaroieif) MOBEpXHOCTH, CKOPOCTh MCIAPEHUsI BOJBI OT TEMIIEPATyphl KHUJIKOCTH U
IIoaan €€ MOBEPXHOCTH, SJIEKTPU3ALUs TE1 U B3aUMOJIEHCTBUE JIEKTPUUECKUX 3apsi/IOB,
B3aMMOJECMCTBHE MOCTOSHHBIX MarHUTOB, BU3yaJW3aldsl MarHUTHBIX IOJIEH NOCTOSHHBIX
MarHuToB, A€WCTBHS MarHUTHOI'O MOJI HAa IPOBOJAHUK C TOKOM, CBOWCTBA JIEKTPOMArHmTa,
CBOWCTBA AJIEKTPOABHUIraTeNss MOCTOSHHOTO TOKa): (OPMYJIMpPOBAaTh IpPOBEpSEMbIe
IPEIOIOKEHNs, COOUpATh YCTAHOBKY U3 MPEIJIOKEHHOIO 000PYI0BaHMsI, ONUCHIBATh X0
OTbITa U (POPMYJIMPOBATH BHIBOJIBI;

BBITOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYpPhl, OTHOCUTEIbHON BIaKHOCTU BO3/YyXa, CHIIbI
TOKa, HAIPSDKEHHsI C MCIIOJIb30BAaHHEM AHAJIOTOBBIX HNPUOOPOB U JATUYUKOB (PU3NYECKUX
BEJIMYMH, CpaBHUBATh pE3yJIbTaThl M3MEPEHMH C Yy4€TOM 3aJaHHOW aOCOJIIOTHOM
MOTPELIHOCTH;

IPOBOAMUTH MCCIEAOBAHUE 3aBUCHUMOCTH OJHOM (M3MYECKOM BEIMYMHBI OT APYrod ¢
UCIIOJIb30BaHUEM MPSMBIX W3MEPEHUH (3aBUCHUMOCTb COIPOTHBIIEHHUS NPOBOJHHKA OT €ro
JUIMHBI, TIJIOLAJAM IOMNEPEYHOr0 CEYEHHUsS U YJCIbHOIO COINpPOTUBJIICHUS BEIECTBA
IIPOBOJHMKA, CWJIbI TOKA, MAYIIErO 4Yepe3 NPOBOJHHUK, OT HANPSIKEHUS Ha IPOBOJHUKE,
UCCIICIOBAaHUE IOCIEN0BATEIBHOIO M IapaUIEIbHOIO COEAMHEHHM IPOBOJHUKOB):
IUIAHUPOBATh MCCJIEI0OBAHNUE, COOMpATh YCTAHOBKY W BBIIOJHATH WM3MEPEHUA, Cleays
NPEVIOKEHHOMY IUIaHy, (PHKCHPOBATH PE3yJbTAThl IMOJYYSHHOH 3aBHCHMOCTH B BUJE
TabauL U TpadUKOB, A€IaTh BEIBOABI 10 Pe3yJIbTaTaM UCCIIEI0BaHMS;

POBOJIUTH KOCBEHHBIE H3MEpEHHs (PHU3MUECKUX BeIMYUH (yIEeNbHAs TEIIOEMKOCTD
BEIIIECTBA, CONPOTUBJICHUE NPOBOJAHMKA, pabOTa M MOIIHOCTh 3JEKTPUYECKOTO TOKA):
IUIAHUPOBATh ~ M3MEPEHHs, COOMpaTh  HKCIEPUMEHTAJIBHYIO  YCTaHOBKY,  CIEIys
IPEUI0KEHHON HHCTPYKLMH, U BBIYUCIIATH 3HAYCHUE BEJIUYHHBI;

coOmonaTh TpaBWja TEXHUKM Oe3omacHocTH mpu  pabore ¢ 1abOpaTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOICTB C
OINOpOM Ha MX ONHUCaHuA (B TOM YHCIE: CUCTEMa OTOIUIEHHUS JOMOB, TUTPOMETp, MapoBas
TypOuHa, amIepMerp, BOJIBTMETD, CUETUHMK AIIEKTPUYECKON SHEpruH,
3JIEKTPOOCBETUTENIbHBIE  NPUOOPBI, HArpeBaTelIbHbIE  AJIEKTPONPUOOPH  (MPUMEpHI),
AIIEKTPUYECKHUE MPEAOXPAHUTENH, JIEKTPOMATHUT, FIEKTPOABUIaTENNb TOCTOSHHOTO TOKA),
UCNONb3ysl 3HAaHUS O CBOMCTBaX (U3MUECKUX SABICHMH M HeoOXoaumble (U3NYECKHe
3aKOHOMEPHOCTH;



pacro3HaBaTh MIPOCThIE TEXHUYECKHE YCTPOHCTBA U U3MEpUTENbHbIE IPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTaTe]Ib BHYTPEHHETO CrOpPaHMs, JJIEKTPOCKON, pEOCTaT), COCTaBIATh CXEMbI
MEKTPUYECKUX LENeil ¢ MOocieI0BaTeNIbHbIM U MapajiebHBIM COEAMHEHUEM 3JIEMEHTOB,
pasyinyas ycIoBHbIE 0003HAUEHHS 3JIEMEHTOB AJIEKTPUUYECKHX IIeTICH;

OPUBOIUTH HOpUMEpbl  (HAXOAWTh HMHOpPMAIMIO O MpUMEpax) MPaKTHYECKOTO
UCNONB30BaHUS (DU3MYECKMX 3HAHUH B TIOBCEAHEBHOM JKM3HM Ui oOecrneyeHHs
0€30MacHOCTH MpHU OOpAILEHUH C MPUOOPaMH U TEXHUUECKUMHU YCTPOICTBAMH, COXpaHEHHS
3]I0pOBbsI U COOJIIOJICHUS HOPM KOJIOTMYECKOT 0 MIOBEACHUS B OKpY Kalollel cpese;
OCYLIECTBJISATh MOUCK MHpOpManuu (U3NYECKOro cojepkaHusi B MHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAHUM M IYTEM CpPAaBHEHUS JIONOJHUTEIBHBIX MCTOYHHUKOB BBIIEIATH
uH(pOpMaIMIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOI MIIM MOXKET ObITh HEJJOCTOBEPHOM;
UCIOJIb30BaTh NPU BBINOJHEHUH YYEOHBIX 3aJaHUl Hay4HO-NOMYJISIPHYIO JHMTEPaTypy
($U3MYECKOro CONEpKaHus, CIIpaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpPMAIMK U3 OJAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE IHCBMEHHbIE M KpaTKHe YCTHble CooOuieHus, 00001as
MHGOpPMALIMI0O M3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOrO COJIEpP)KaHHsA, B TOM 4HCIE
nyOJINYHO MPECTaBIATh Pe3yJIbTaThl MPOSKTHON WM HCCIIEA0BATENLCKOM 1eATeIbHOCTH,
IpU 3TOM TIPaMOTHO HCIOJB30BaTh HM3y4YEHHBIH NOHATUHHBIA anmapaT Kypca (usukwy,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALUENH;

IpU BBIIOJHEHUM YYEOHBIX TMPOEKTOB U MCCIEAOBAHUNM (U3MYECKUX IPOILIECCOB
pacripesieniaTh 00S3aHHOCTH B TPYINE B COOTBETCTBUM C IIOCTABJICHHBIMU 3aJadyaMi,
CJIEIUTH 32 BBINOJIHEHUEM IIIaHa JEHCTBUI M KOPPEKTHPOBATh €r0, aJJleKBATHO OLIEHUBATh
COOCTBEHHBI BKJaJ B JEATENbHOCTb TIPYIIBI, BBICTPAaUBAaTh KOMMYHHMKATHBHOE
B3aUMO/ICHCTBHE, POSBIISSt TOTOBHOCTH pa3pemaTh KOH(QIUKTHI.

K xoHiy oOyueHus B 9 Kiacce IpeIMeTHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTh Y O0YHYAIOIIUXCSI YMEHUI:

UCIIOJB30BaTh IOHATHS: CUCTEMA OTCU€Ta, MaTepualbHas TOYKa, TPACKTOpHS,
OTHOCHTEIIEHOCTh MEXaHHUYECKOTO MIBIDKEHUs, Aedopmaiusi (ympyras, IUIacTHYecKas),
TPEHHE, LICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M NMEPETPY3KHU, LIEHTP TAKECTH,
a0COMIIOTHO TBEPAOE TEJNO, LIEHTP TSKECTH TBEPAOrO Teld, PAaBHOBECHE, MEXAHUYECKHE
KOJIEOAHUS U BOJIHBL, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS U
noromeHus, anbda, 6eta- 1 raMmMa-u3IydeHUs, U30TOIIbI, siZIepHast SHEPreTUKA;

paznuyath sBJIEHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJMHEHHOE JBUKEHHE,
PaBHOYCKOPEHHOE MNPSMOJIMHENHHOE [BUXKEHHE, CBOOOJIHOE MaJileHHE Tel, PaBHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBUE TEJl, PEAKTUBHOE JBUKEHHE, KOjeOaTelbHOe
JBIDKEHUE (3aTyXalollMe U BbIHY)KJCHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBM)KEHUE,
OTpa)kKCHHE 3BYKa, NPAMOJIMHEUHOE PAaCIPOCTPAHECHUE, OTPAXKEHHUE U IIPEIIOMIICHHE CBETA,
IIOJITHOE BHYTPEHHEE OTPAKEHUE CBETa, pa3jokKeHHe Oesoro CBeTa B CHEKTP U CIOKEHHE
CIIEKTPAJIbHBIX LIBETOB, TUCIIEPCUS CBETA, €CTECTBEHHAS PAaINOAKTUBHOCTh, BOSHUKHOBEHHE
JMHENYaTOro CHeKTpa M3Iy4YeHHs) MO ONUCAHMI0 MX XapaKTEePHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUECKUX SBICHUHN B OKpY>KarolleM MUpeE (B TOM
gyrcne (u3nyecKkue SBICHHUS B TPUPOJAE: TPWIMBBI U OTJIMBBHI, JIBIKEHHE IUIAHET
ConHEeYHOM CUCTEMBI, PEAKTHBHOE ABM)KEHHE >KMBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSCEHHUE, CEHCMUYECKHUE BOJIHBI, [IyHAMHM, 3X0, LIBETA TEJ, ONTUYECKUE
SBJICHUA B NpUpOJe, OHOJOrMYecKoe JEHCTBHE BHJIUMOIO, YIbTPa(UOIETOBOrO U
PEHTTEHOBCKOTO H3JIy4YE€HHUH, €CTECTBEHHBIM paAMOAKTHBHBIN ()OH, KOCMHUYECKHE JIy4H,
pazivoaKTUBHOE U3JIyYEHHE IPUPOJHBIX MUHEPAJIOB, IEHCTBUE PAMOAKTUBHBIX U3ITy4YE€HUN
Ha OpraHu3M 4eJOBEKa), NpPU STOM MEPEeBOAUTH NPAKTUYECKYIO 3agady B y4deOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;



OMKCHIBATh M3YyYEHHBIE CBOWCTBA Tel U (DU3MUECKUE SIBIICHUS, HCIONB3Yys (PU3NIECKUE
BEJIMYMHBI (CPeIHssI ¥ MTHOBEHHAs CKOPOCTh Teja TpPH HEPAaBHOMEPHOM JIBMDKCHUH,
YCKOpEeHHUe, TepeMelieHne, MyTh, YIJI0Basi CKOPOCTh, CHJIA TPEHHUS, CHJla YIPYTOCTH, CHIIa
TSDKECTH, YCKOpEHHE CBOOOJHOTO MAJCHUS, BEC Tela, MMITYJIbC Tella, MMITYJIbC CHIIHI,
MeXaHW4YecKas padoTa U MOIIHOCTh, IMOTEHIMANbHAS DHEPIrHs Teia, MOTHSATOTO Haj
MOBEPXHOCTBIO 36MIJIH, TIOTEHITHAIBHAS SHEPTHUS CKATOHN NPy KHHBI, KHHETHYECKAast SHEPTHS,
MOJTHAS MEXaHUYECKasi YHEPTHsl, MEPUOJI U YacTOTa KOJNeOaHUiA, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa W BBICOTa TOHA, CKOPOCTh CBETa, IMOKA3aTellb MPEJIOMIICHUS CPEbl), IPH ONMHCAHUU
MPaBUIBHO TPAKTOBaTh (PU3UYECKUII CMBICI HCHOJIB3YEMBIX BEIMYWH, OOO3HAUCHUS U
SAMHUIIBI (PU3NICCKUX BEIIMYUH, HAXOIUTH (DOPMYJIBI, CBS3BIBAIONINE TAHHYIO (PU3HUICCKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTh TpadUKU HU3YYCHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEINYNH,

XapaKTepU30BaTh CBOMCTBA Teld, (U3UYECKUE SIBICHUS M MPOLECCHI, HMCIONb3YS 3aKOH
COXPAaHCHHS DSHEPTUH, 3aKOH BCEMHPHOTO TATOTCHHS, NPUHIUN CYNEPIO3UINH CHII,
NPUHILIUAI OTHOCUTENbHOCTU ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMITYIIbCa,
3aKOHBI OTPAKEHUS W MPEIIOMJICHHS CBETA, 3aKOHBI COXPAaHEHHs 3apsAI0BOTO U MAaCCOBOTO
qrceNl MPH SIACPHBIX PEAKIMIX, MPH 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBIBATh €T0 MATEMAaTHIECKOE BBIPaKCHNUE;

OOBSCHATH (PU3NYECKUE MPOIIECCHl U CBOICTBA TEJ, B TOM YHCIIE M B KOHTEKCTE CHUTyaIuil
MPAKTUKOOPUCHTHPOBAHHOTO XapaKTepa: BBISABIATE TPUIMHHO-CIICJICTBEHHBIC CBSI3H,
CTPOUTH 00BsACHEHHE U3 2—3 JOTUYECKHUX IIIaroB ¢ OMOPOM Ha 2—3 M3YUYEHHBIX CBOMCTBA
¢uznyecKux sBJIECHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiats pacuéTHbIe 3a/a4yd (OMUpPAIOIIUEcs Ha CUCTEMY M3 2—3 ypaBHEHHIi), UCHONB3YS
3aKOHBI U ()OPMYJIBI, CBSI3BIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIHM3a YCIOBUS
3a/layM 3alyChIBaTh KPATKOE yCIOBHUE, BBISIBISTH HEJIOCTAIOIINE MM U30BITOYHBIC TaHHBIE,
BEIOMpaTh 3aKOHBI W (OPMYJIbI, HEOOXOTUMBIC IS PEIICHUS, TPOBOJIUTH PACUETHl U
OILICHUBATh PEATMCTUYHOCTH MOTYYSHHOTO 3HAYEHUS (PU3NIECKOM BETUUHHBI;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIN (PH3MUECKUX METOOB,
UCTIONB3YS OMMCAaHUE MCCIEeOBaHMs, BBIICTSAThH MPOBEPSEMOE MPEAINOI0KEHHE, OIEHUBATh
MPABWILHOCTH IOPSIIKA MPOBEICHUS WCCIICOBAHMS, JEJIaTh BBIBOJIBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

MIPOBOJIMTH OMBITHI TI0 HAOIIOJACHUIO (PU3NICCKUX SIBJICHUN MM (U3NYCCKUX CBOWCTB TEJ
(u3yueHmne BTOPOro 3akoHa HproTOHA, 3aKOHA COXpaHEHUs! SHEPTUH, 3aBUCUMOCTh NIEpHOAa
KoieOaHUH TPYKUHHOTO MasTHHKAa OT MacChl Tpy3a H KECTKOCTH WPYXKHHBI U
HE3aBUCUMOCTh OT aMIUIMTYAbl MallbIX KoJieOaHWH, MPSIMOJIMHEHMHOE pacHpOoCTpaHEHUE
CBETa, pa3okKeHHe OEJoro cBeTa B CHEKTpP, U3yUYEHUE CBOMCTB HM300pa)K€HUS B IIOCKOM
3epKalie ¥ CBOMCTB U300pakeHHsI TNpeaMeTa B coOuparomieil JuH3e, HaOtoIeHue
CIUTOIIHBIX M JTMHEWYATHIX CIIEKTPOB M3ITyUEHHSI): CAMOCTOSATEIIEHO COOUPATh YCTAaHOBKY U3
U30BITOYHOTO Habopa 00OpYyIOBaHMS, OIKCHIBATH XOJ ONbITA W €ro pe3yJbTaThl,
(GhopMyIIMPOBATH BEIBOJIBI;

MPOBOAUTH MIPH HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeieisis cpeHee 3HaueHue
u3MepsieMol BeTU4HHBI ((POKYCHOE pacCTOsHUE COOUparolield JHWH3bI), OOOCHOBBIBATH
BBIOOp crioco0a u3MepeHus (M3MEPHUTEIIBHOTO MTPUOopa);

POBOJIUTH HCCIIEJIOBAHUE 3aBUCHMOCTEH (M3NYECKHX BEIMYMH C HCIOJIB30BaHUEM
NPSIMBIX M3MEPEHUN (3aBUCHMOCTH IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUYKECHUH
0e3 HaualbHOW CKOPOCTH, MEpHoAa KojeOaHWH MaTeMaTHYeCKOTO MAasSTHHKA OT JITHHBI
HUTH, 3aBUCHMOCTH YTJIa OTPaKEHHUsS CBETA OT yrJla MaJeHus U yria MpeioMIICHUs OT yria
najieHus): TUTAHUPOBATh  HCCIIEJOBAaHUE, CaMOCTOSATENBHO COOMpaTh  YCTaHOBKY,
(bukcHpoBaTh pe3ynbTaThl NOTYUYEHHONW 3aBUCUMOCTU (PU3UUECKHUX BETMYHMH B BUJE TaOIHUI]
U rpauKoB, 1eaTh BBIBOJBI 110 pe3yIbTaTaM HCCIIECIOBAHNUS;

MPOBOAUTH KOCBEHHBIE M3MEPEeHUs (HPU3MUECKUX BETUYHH (CPEIHsst CKOPOCTh U YCKOpEHUe
TeJa TPU PABHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO MAJCHUs, KECTKOCTD
OPYXHUHBI, KOYPQPUIMEHT TPEeHHs] CKOJBXKEHHs, MeXaHHueckas paboTa M MOIIHOCTS,
94acToTa U Mepuoj KojeOaHHi MaTeMaTU4ecKOro W MPYKMHHOTO MasTHUKOB, ONTHYECKAs



cuiia coOHparoIiel JMH3bI, PaJAMOaKTHBHBIN (OH): IIAaHMPOBATH H3MEPEHUs, coOMUpaTh
SKCHEPUMEHTAIIBHYI0O YCTAaHOBKY M BBIIIOJNHATH H3MEPEHUS, CIEAys MPEeIIOKEHHON
MHCTPYKLUH, BBIYUCIIATH 3HAUEHUE BEJIMYMHBI U aHAJIM3UPOBATh IOJYYEHHBIE PE3yJIbTATh
C Y4€TOM 3aJJaHHOM NOTPENTHOCTH U3MEPEHUM;

coOmonaTh MpaBuUja TEXHUKM Oe3omacHocTH 1mpu  pabore ¢ 1abOpaTOpHBIM
000pyI0BaHUEM;

pas3nyaTh OCHOBHBIE MPHU3HAKM M3YYEHHBIX (DPU3MYECKHX MOJIeNel: MaTepualibHas TOYKa,
a0COMIOTHO TBEPJIOE TENO, TOUEYHBbIH MCTOYHMK CBETA, JIyd, TOHKAas JIMH3a, [UIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAsl MOJI€Ib ATOMHOTO 5]1pa;

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS N3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C
ONOpPOM Ha MX OMUCAHMs (B TOM YHCIE: CIMIOMETp, JaTUYUKU MOJOKEHHS, PACCTOSIHUA U
YCKOpPEHUs, pPaKeTa, 3X0JO0T, OYKH, MEepuckor, (oToanmapar, ONTUYECKUE CBETOBOJBL,
CIEKTPOCKOI, J03UMeTp, Kamepa BuibcoHa), HCHoab3ys 3HAaHUSI O CBOMCTBAX (PU3MUECKUX
SBJIEHUIN 1 HEOOX0IMMbIEe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKM H3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJOTMYECKHUX IIPOLIECCOB MpPU PpEUIeHHH Yy4eOHO-
NPaKTUYECKUX 3a/lad, ONTHYECKHE CXEMbl ISl MOCTPOEHHUs] H300pakeHUIl B IIOCKOM
3epKajie U coOUparoILel JINH3E;

OPUBOAUTH NpUMEphl  (HaXOOUTh UHPOpPMALMIO O TpHUMepax) MPaKTHYECKOro
UCIIONIb30BAaHUSl (U3NYECKUX 3HAHUW B TOBCEJHEBHOW JKM3HU JUIsI OOecreyeHUs
0€30MacHOCTH MU 0OpalleHUH ¢ TPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMH, COXPAHEHUS
3JI0pOBbsI U COOJIFOJICHHS HOPM KOJIOTMYECKOI0 TIOBEACHUS B OKpYIKaIOIIEl Cpese;
OCYILECTBJIATh  MOMCK HHGpopManMu  (U3MUECKOTo  cojepkaHus B VHTepHere,
CaMOCTOSITENIBHO  (POPMYJIUPYSl TIOMCKOBBIM 3ampoC, HAaXOIUTh IYTH OIpPEAEICHUS
JOCTOBEPHOCTH  TOJIyueHHOH HMHPOpPMALMM Ha OCHOBE HUMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIBHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh IPU BBIMOJHEHUHM YYEOHBIX 3aJaHUl Hay4HO-NOMYJIPHYIO JHMTEpaTypy
($u3NYECKOro colep)KaHus, CIpaBOYHblE MaTepuaibl, pecypchl cetu VHTepHeT, BIajeTh
npuéMamMM KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus HH(GOpPMALMK U3 OAHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOLIEHHS HAa OCHOBE MH(OpPMaLUU U3
HECKOJIbKUX MCTOYHUKOB (PU3UIECKOTO COJACPKAHMUSA, ITyOITMYHO MPEICTABIATh PE3YIIbTATHI
IIPOEKTHOM MJIM MCCIEA0BATEIbCKON JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3yYCHHBI TIOHATHHHBIA anmapatr HW3ydaeMoro paszaena (U3UKH U CONPOBOXKIATH
BBICTYIIJICHHE TIPE3eHTalMel ¢ yuéTOM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunyecTBO 4acoB DIeKTPOHHBIE
Ne HauMeHoBaHue pa3iesioB u Kontponsusie | TIpakTaeckue (uu¢posbIe)
n/m | TeM NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. ®dusuka u e€ posib B IO3HAHMHU OKPY’KAIOLIEro MUpa
bubmuoreka [JOK
1.1 ®dusuka - HayKa 0 IPUPO/Ie 2
Y PHPOA https://m.edsoo.ru/7f416194
bu6nmnoreka [JOK
1.2 DdusznuecKkue BEIMINHBI 2 1
https://m.edsoo.ru/7f416194
13 EcTtecTBeHHOHAYUYHBIH METO.T ) 1 bub6numoreka [IOK
' TMO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazaeny 6
Pasnen 2. [lepBoHayaibHbIe CBeeHNs 0 CTPOCHHH BellleCTBA
bu6nmoreka [JOK
2.1 C 1
Tpoettue pemectsa https://m.edsoo.ru/7f416194
29 JIBU>KeHUE U B3aUMOICHCTBUE ) 1 bubnuoreka [JOK
' YaCTHI BELIECTBA https://m.edsoo0.ru/7f416194
)3 ArperatHble COCTOSIHUS ) bubnuorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bu6mmoreka [IOK
3.1 Mexanundeckoe €HUE 3
XAHITACCROC ABIDKCHH https://m.edsoo.ru/7f416194
3.2 Huepuus, macca, IIIOTHOCTh 4 1 bubnuorexa [JOK




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

bu6muoreka [JOK

33 Cruna. Brer cu 14 2 https://m.eds00.1u/7f416194
Hroro no pasaeny 21
Pasznen 4. /laBiienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
enue. [lepenaua
41 Aasert R peAat 3 bubmuoreka [JOK
' FABIICHHA TBCP/ABIMH TEIAMH, https://m.eds00.1u/7f416194
JKUJKOCTSIMH U Fa3aMHM
bu6nuoreka [JOK
4.2 JlaBIICHHE HKHAKOCTH > https://m.eds00.ru/7f416194
bu6nunoreka [JOK
43 AtmocdepHoe naBieHne 6 https://m.edsoo.ru/7f416194
JelicTBHE )KUIKOCTHU U Ta3a Ha bubmmnoreka [JOK
4.4 . 7 3
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora nu MoIHOCTh. JHeprus
bubmuoreka [JOK
31 PaGora 1 momEoCTS 3 ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. 1
32 Hpoctsie MexaHH3MEI > https://m.edsoo.ru/7f416194
Bbubmmoreka [JOK
1
>3 Mexaseckas SHEpria 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68 12

10 [IPOT'PAMME




8 KVIACC

KoaudecTBO 9acoB

JJIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pean 1. TenioBblie IBJICHUSA
11 CrtpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 T 21 1 5
CTIOBBIE MPOLECCH https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Paznen 2. DiiekTpryeckre 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUYECKHE 3apsiibl.
2.1 3a SI)KIG)HHBIG Tenarp)l I/IIIX 7 1 bubmmorexa [IOK
' P . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
29 ITocTossHHBIN 20 5 7 bubmuorexa [JOK
' 3JIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbI€ SIBICHUS 6 1 1.5 bubmorexa OK
https://m.edsoo.ru/7f4181ce
54 DJNIEeKTpOMarHuTHas 4 bubnuotexa [JOK
' AHAYKLIAS https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
Pe3epBHOe Bpemst 3
OBUIEE KOJIMYECTBO
- 68 4 14.5

YACOB I10 [TIPOTPAMME




9 KVIACC

Koau4yecTBo yacoB DIeKTPOHHbIE
Ne HaunmenoBanue pasaenoB Kourponsbie | TIpakTmaeckme (uudposbie)
1/l | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexann4ueckue siBJICHUSA
11 MexaHn4ecKoe ABMKCHHE 10 | bu6mmorexa [JOK
' 1 CITOCOOBI €T0 ONMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.2 BzaumoneiicTBue Ten 20 1 3
8 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
1.3 3aKOHBI COXPaHEHHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 40
Pa3pen 2. Mexann4deckue KoJ1e0aHUA U BOJIHEI
bub6muoreka [IOK
2.1 MexaHn4deckue KoeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
59 MexaHn4eCcKHe BOJIHEI. g | 3 bu6mmorexa [JOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nes 3. DjieKkTpoMarHuTHOE 10JI€ M 3J1eKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 ) bubnuoreka [JOK
' DJIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 6
Pa3znen 4. CBeToBbIE ABJIEHUS
4.1 3aKOHbI PacCpOCTPaHCHUS 6 2 bubmuorexa [JOK




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

cBeTa
49 JIMH3BI ¥ oNTHYECKHE 6 3 bub6auoreka 1IOK
' IpUOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenune Oemoro ceera 3 ) bu6mmoreka [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 15
Pa3nen 5. KBaHTOBBIE ABJIEHNSA
Hcnyckanue u
5.1 MOTJIOIICHHUE CBETa 4 1 bubmorexa I[IOK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [IOK
32 CTpoenue aTomHoro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 #lnepubie peaiui / ! https://m.edsoo.ru/7f41a4a6
Hroro no pasaeny 17
Paznen 6. [loBTOpuTe1bHO-000011aI01IIHIT MOY T
[ToBTOpeHue u 06061IeHNE
6.1 coJepKaHusI Kypca 9 2 bubmorexa I[IOK
' Aep yp https://m.edsoo.ru/7f41a4a6
¢u3uku 3a 7-9 xnace
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO
i 102 27

YACOB I10 [TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KourpoJuabubie
Bcero P
padoThbI

IIpakTHyeckue
padoThbI

Jlara
HU3ydeHust

DJIeKTPOHHbIE
undposbie
o0pa3oBaTejibHbIE

pecypchl

®u3uka — HayKa O MPUPOJIE.
SIBrieHust IpUPOABI.
®usnuecKue BICHUs

Mexannueckue, TeIIOBEIE,
BJIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBIICHUS

dusznuecKue BEIUUNHBI U UX
U3MEpEHHE

Ypok-uccienoBaHue
"N3mepenue Temneparypsl
IIPY [TOMOIIY JKUJKOCTHOTIO
TEPMOMETPA U JATUUKA
TeMneparypbl"

Kak ¢uzuka u npyrue
€CTECTBCHHbIE HAYKH U3Y4aloT
IIPUPOLY.
EcrecTBeHHOHAay4YHBIN METOL
no3Hanus. Onucanue
(u3NYECKUX SABJICHUH C
MIOMOILBIO MOJIENEN

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue
"IIpoBepka rumoTe3bl:
JAIIbHOCTH MOJIETA IIApUKa,
MYLEHHOTO FOPU30HTAIIBHO,




TeM OoJIbIIe, YeM OOJIbIIe
BBICOTA ITycKa"

Crpoenue BemiectBa. OMBITHI,

7 JIOKa3bIBAIOIHUE JUCKPETHOE bubmnorexa [IOK
P https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIIECTBA
8 JIBM>KeHUE 4acTull BEIIeCTBa bubmorexa [IOK
https://m.edsoo.ru/ff0a013e
Vpok-uccnenoanuie « OnbIThI
9 10 HAOJIIOJIEHUIO TEIIOBOTO
pacuIupeHus Ta30B»
10 ArperatHble COCTOSIHUS
BellleCTBa
B3auMocBsa3p Mexay
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHhIX
11 COCTOSTHUSIX U UX bubmmorexa TIOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOOEHHOCTH
arperaTHbIX COCTOSTHUM BOJIbI
Mexannueckoe IBUKEHHE.
12 PaBHOMepHOE 1 bubmiorexa HOK
p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE JIBUIKEHHE
13 Cxopocte. Ennnuis bubnuoreka [JOK
CKOpPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuet nytu u Bpemenu bubnuorexa [IOK
IBYKCHUSI https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH UHEPLMH.
15 BzaumoneiicTBue Ten Kak bubmuoreka [JOK

MIPUYMHA U3MEHEHUS CKOPOCTH
JIBIDKEHUSA TEN

https://m.edsoo.ru/ff0a0c10




[TnotHOCTH BemiecTBa. Pacuer

16 Macchl M1 00beMa TeJa 1Mo €ro bubmorexa HOK
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenue MIOTHOCTH
TBEPJIOTO TEIA»
13 Pemienue 3anay o reme bubmuoreka [{OK
"ITimoTHOCTH BemecTna"” https://m.edsoo.ru/ff0al23c
Cwuita KaK XapakTepHUCTHKA
19 B3auMoaencTBusa Tei1. Cuia
ynpyroctd. 3akoH ['yka
JlaGopaTtopHnast pabota
«3yueHne 3aBUCUMOCTH
20 pacTsoxeHus (aedopMariim)
NPYKUHBI OT TPUIOKEHHOM
CHIIBD»
)1 SBnenne Tarorenus. Cua
TSDKECTH
CBs13b MEXly CUIION TSXKECTH
2 u Maccoi Tena. Bec Tena. bu6mmorexa [JOK
Pemenue 3aga4 1o teme https://m.edsoo.ru/ff0al1778
"Cuna TsxecTu"
Cuna TsSHbKecTH Ha TUX
23 TJIaHeTax. CDI/I?,I/I‘-IGIEE(}II/IG bubmorexa HOK
https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKHU TIJIAaHET
bubmuoreka [{OK
24 Msmepertie ciut. Jlamomerp https://m.edsoo.ru/ff0al8cc
bu6mmoreka [JOK
25 Bec rexa. Hepecomocts https://m.edsoo.ru/ff0al778
2% CrnoxxeHue JIByX Cul, bubnunoreka [JOK

HaIIPaBJICHHBIX 10 OJJHOMI

https://m.edsoo.ru/ff0ala70




npsMoil. PaBHoaeicTByomas
cul

27

Pemenue 3agau no reme
"PaBHonelicTByroIIast cui”

28

TpeHI/IC CKOJIBKCHUSA U TPCHUC
ITOKO4I. TpeHI/Ie B IIpUpoac u
TCXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHnast pabota
«/3yuenue 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIBKEHHS OT
CHWJIBI IaBIICHUS U XapaKTepa
CONPUKACAIOLIUXCS
MTOBEPXHOCTEID)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
onpeeseHue
PABHOJICUCTBYIOLIEH CUIIBI

31

Penrenue 3amad mo reMam:
«Bec Tenay, «I'paduueckoe
n300pakeHne cuim», « CHIIbD,
«PaBHOIEUCTBYIOIIAS CUI»

bub6munoreka [IOK
https://m.edsoo.ru/ff0alde0

32

KonTponbnas pabora no
TeMaM: «MeXaHHIeCKOe
JIBIDKEHHE», «Macca,
IJIOTHOCTBY, «Bec Temay,
«I"paduueckoe nzobpaxeHue
cuin», «CHITBD)

33

Hapnerune. CiocoOb1
YMCHBIIICHUS U YBEITUYCHHUS
JTABJICHHS

bub6muoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBienue ra3za. 3aBUCUMOCTD
JaBJIeHHs ra3a oT o0bEMa,

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a2376




TEMIIepaTypbl

Ilepenaua naBnenus
TBEPABIMU TEIIAMM,

bu6mmoreka [JOK

35
SKUIKOCTSIMU U ra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackans
JlaBneHue B )KMAKOCTHU U rase,
36 BBI3BAHHOE JICHCTBUEM CHIIBI bubmmorera [IOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
Pemenwne 3agau mo Teme
37 «JlaBneHue B )KUAKOCTH U bubmorexa [IOK
g https://m.edsoo.ru/ff0a2826
raze. 3akoH Ilackams»
bubmnoreka IJOK
38 Coo0
CODIHATOTIHECA COCY AR https://m.edso0.ru/ff0a2970
39 I'mapaBnuyeckuii mpecc bubmorexa I[IOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsi. [TopuineBoit
SKUAKOCTHBIM HAcoC
AtMmocdepa 3emnu. [Ipuunnsl
CYIIECTBOBAHUS BO3yIITHOM
A1 000JI0YKH 3EeMIIH. bubmnoreka LIOK
3aBHUCHUMOCTh aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JIaBJICHHS OT BBICOTBI HaJ
YPOBHEM MOps
4 Bec Boznyxa. AtmocdepHoe bubnuorexa [JOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmochepHOro bubnmoreka [JOK
nasnenus. OneiT Toppuuernm https://m.edsoo.ru/ff0a2da8
3aBHUCHUMOCTh aTMOC(HEPHOTO
bu6mmoreka [JOK
44 JIaBJIEHUS OT BBICOTHI HAJI

YPOBHEM MOps

https://m.edsoo.ru/ff0a2fc4




bapomeTp-anepoun.

bub6aunoreka [IOK

45 ATMocdepHOEe naBiIeHne Ha
bep & https://m.edsoo.ru/ff0a2fc4
Pa3IUYHBIX BBICOTAX
46 Pemenne 3amau no reme
"AtMmochepHoe naBieHue"
JleicTBHE KUAKOCTH U T'a3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa LOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnas pabota
«Omnpenenenue
48 BBITAJIKUBAIOIIEH CUIIBI bubnmorexa [IOK
. B ’ https://m.edsoo.ru/ff0a33fc
JEHUCTBYIOILIEH Ha TENO,
MOTPY>KEHHOE B KUJKOCTh)»
JlaGopaTtopHnas paboTa 1mo
teMe «MccienoBanue
49 3aBHCHUMOCTH Beca Tejla B BOJIC bubmmorexa LHOK
. . https://m.edsoo.ru/ff0a3514
0T 00bEMa NOTPy>KEHHOH B
JKHJKOCTh YacTH TEIay
bu6mmoreka [JOK
50 IImaBanue ten
https://m.edsoo.ru/ff0a3a96
JlaGoparopHas paboTa
"KoHcTpynpoBaHue
51 apeoMeTpa Wi
KOHCTPYHPOBAHUE JIOJIKU U
OIpeieNIeHne €€
rpy30MOaABEMHOCTH"
Pemenue 3amayu no reMam:
«I1naBanue cynos.
bu6mmorexa [JOK
52 BoznyxomuaBanuey,

«JlaBneHue TBEpABIX TEI,
JKUJIKOCTEH M Ta30B)

https://m.edsoo.ru/ff0a3654




bu6mmoreka [IOK

>3 Mexamirieckas padota https://m.edsoo.ru/ff0a3{82
54 MomHocTth. EquHuIb! bubmnoreka LIOK
MOIIHOCTH https://m.edsoo.ru/ff0a3 {82
VYpok-uccnenosanue "Pacuér
55 MOIIIHOCTH, Pa3BUBAEMOM NpH 1
NoabLEME 10 JecTHHIE"
6 IIpocTeie MexaHu3MBl. Peryar.
> PaBHOBeCue cuit Ha peruare
KonTponbnas pabota no teme
«JlaBneHue TBepIbIX TET,
57 KUJKOCTEH U Ta30By /
Bceepoccniickas mpoBepoyHas
paborta
PesepHbIii ypok. Pabora ¢
TEeKCTaMu 1o TeMe «JlaBieHue
58 TBEPABIX TEN, )KUIAKOCTEU U bubmmorexa TIOK
. https://m.edsoo.ru/ff0a4ffe
ra3oB» / Bcepoccuiickast
npoBepoyHas pabota
Poruaru B TexHuke, ObITY U
59 npupoze. JlaboparopHas 0.5 bubnuorexa [IOK
pabota «MccnenoBanue https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHSI pblyara
Pewenue 3aiay no teme
60 «YCc0BUS paBHOBECHS bromorexa OK
https://m.edsoo.ru/ff0a48a6
phIuara
Koaddunument nonesnoro
JIEUCTBUS MEXaHU3Ma.
61 JlaGopaTtopHnas pabota 0.5

«3mepenue KII/[ HakinoHHOM
IIJIOCKOCTH)




62

Penrenue 3amad mo reMe
"Pabora, momuocTh, KITJ["

bub6aunoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckas dHeprusi.
Kunernueckas n
NOTEHIMAJIbHAS YHEPTUS

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

64

3aKOH COXpaHEHHUs
MEXaHUYECKOHN SHEPrun

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

65

YPpOK-3KCIIEpUMEHT 110 TEME
"IKCepUMEHTAIbHOE
OnpeIeJICHUE U3MEHEHMS
KUHETUYECKON U
NOTEHI[MATBHOU SHEPTUH MpU
CKATBIBAHUH TEJIa TIO
HAKJIOHHOM mIocKoCTH"

66

KonTtpomnbHast pabota o Teme
«PaboTa 1 MOILIIHOCTE.
OHeprusa»

67

PesepHbIii ypok. Pabora ¢
TEKCTAMH 110 TEME
"MexaHndeckoe IBrKeHue"

bubmnoreka IJOK
https://m.edsoo.ru/ff0adee6d

68

Pesepsusliii ypok. Pabora ¢
TekcTaMmu 1o teMme "Pabora.
MougHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 [IPOT'PAMME

68

12




8 KVIACC

KoaunuecTBo 4acoB

DJIEKTPOHHBIE
] ara 71 BbI
N Tema ypoka Kontpoasnbie | IlpakTnyeckue A ungposeie
n/n Bcero u3ydeHusi | oOpa3zoBaTe/bHbIEC
padoThI padoThI
pecypchl
OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
MOATBEPK/ICHUS
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
3 Mogenu TBEPIOTO, JKUJIKOTO U | bu6mmoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHeHHEe CBOICTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOT0 COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bu6nuoreka [IOK
IIoBepXHOCTHOE HATS)KEHUE https://m.edsoo.ru/ff0a5530
7 TeruoBoe paclIUpeHne U CoKaTUe 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHXKEHHS 1
YacTHI]
9 Buytpennss sneprusi. Crioco6st | bubmuorexa [IOK
W3MEHEHUS! BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
bubmmorexa [JOK
10 Bupael Terionepenaun 1
A pest https://m.edsoo.ru/ff0a6412
11 Ypoxk-koupepenuus "[IpakTrueckoe 1 1 bubmuoreka LIOK




HCITOIb30BaHHE TCIIOBLIX CBOMCTB
BCIICCTB U MATCPUAJIOB B LCIAX

https://m.edsoo.ru/ff0a65¢c0

sHeprocOepexxeHus"

12 KonuuectBo Temnotsl. Y aenpHast bubnuorexa [JOK
TEIJIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue TeroBoro danaHca. bubmmorexa [JOK
TennooOMeH U TETIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padota "HccnenoBanue

14 SIBIICHUS TETIIOOOMEHA MPU bubnmoreka [JOK
CMEIIMBAHUM XOJOJIHOU U ropsuei https://m.edsoo.ru/ff0a6a98
BOJLI"
Pacuer konuyecTBa TEIIIOTHI,

15 HE0O0XO0UMOT0 ISl HArPEeBAHUS TeNa U
BBIICJISIEMOTO MM TPU OXJIAXKICHUU

16 JlaGopatopHas padora "OnpezneneHue bu6nuorexa [IOK
yAEJIbHOU TEMJI0EMKOCTH BenlecTra" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOMBa. Y IeJbHas TEIIoTa bu6mmorexa [JOK
Cropanus https://m.edsoo.ru/ff0a7b5a
[InaBieHue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKUX TEJ. Y AeIbHas bubmmorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUI0TA IJIABJICHUS

19 JlaGopatopHas pabora "OnpezneneHue bu6nuorexa LIOK
yAEJIbHOU TEIJIOTHI TUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe

20 [TapooOpa3zoBaHue U KOHIEHCALIHS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y genbHas temiora

21 napooOpa3oBaHUs U KOHJIEHCAIIUH. bubnuorexa [IOK
3aBUCUMOCTh TEMIEpPaTypbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO JTaBJICHUS

22 Brnaxxnocts Bo3myxa. JlJabopaTopHas bubnuorexa [IOK




pabota "OnpenencHre OTHOCUTEILHOM
BIIQXKHOCTH Bo3ayxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3amau Ha OIIpCACIICHUC

23
BIIQKHOCTH BO3/yXa
[TpuHIUTIEI pabOTHI TEIIJIOBBIX
24 nsurateneit. [laposas TypOuHa.
JlBuratens BHyTPEHHETO CTOPAHUS
KII] TermoBoro nBuratens. TemnnoBbie
25 JIBUTATEIIN U 3aLlUTA OKPYKAIOIIEH buGmnorexa [IOK
Py https://m.edsoo.ru/ff0a7c7¢c
cpenbl
26 3aK0H COXpaHEHUS U TIPEBPAIICHHS
SHEPTUH B TEIUIOBBIX MpOIleccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
" bubnuorexa LIOK
27 teMe ""TennoBele sBiacHUA. M3MeHeHNE
o " https://m.edsoo.ru/ff0a83{2
arperaTHbIX COCTOSTHUI BEIIECTBA
Konrponbnas padora no teme
" bubnuoreka [JOK
28 Tennopreie aBiaeHus. I3mMeHeHne
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUM BEIIECTBa
29 Dnektpusanus Ten. /[Ba pona
ANEKTPUUECKUX 3aPsI0B
VYpoxk-uccnenoBanue "DieKTpu3aIus
30 TeJl UHAYKIMEN U NPU
CONPUKOCHOBEHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. bubnuorexa LIOK
3akon Kymnona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpskeHHOCTh
32 SJIEKTpUUYECKOro moad. IIpuHnmn bubmmorexa TIOK
p P . https://m.edsoo.ru/ff0a8a0a
CYHEPIO3UIUU IJIEKTPUUECKUX MOIeH
13 Hocurenu snekTpuyeckux 3apsaoB.

DneMmeHTapHbIi 3apsia. CTpoeHue aroMa




34 ITpOoBOAHMKY U TUAIIEKTPUKU. 3aKOH bub6nuorexa LIOK
COXpaHEHMs IIEKTPUYECKOro 3apsia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3agay Ha npuMeHeHNne bu6mmorexa [IOK
CBOMCTB DJICKTPUYECKUX 3apsA10B https://m.edsoo.ru/ff0a90cc
DIIeKTPUUECKHI TOK, YCIOBHS €r0

36 cyuiectBoBanud. ICTOUHMKH buGmnorexa [IOK

https://m.edsoo.ru/ff0a95a4
3JIEKTPUYECKOTO TOKa

37 JlelicTBUA SJIEKTPUYECKOTO TOKA bubmmorexa [JOK

https://m.edsoo.ru/ff0a96b2
Ypok-uccnenosanue "Jleiicteue

38 ANEKTPUYECKOTO NOJISI HAa TPOBOIHUKHU U 1
JIADTICKTPUKH"

39 DNIEKTPUYECKHUM TOK B METAJLJIaX, bubnmoreka [JOK
JKUJKOCTSX U razax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lenb U €€ COCTaBHbIE
4acTH
Cwuiia Toka. JlabopaTopHas pabora

41 "H3MepeHue u peryanpoBaHUe CUIIbI 0.5 bubmmorexa [IOK

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNEeKTpUUECKOE HANPSKEHHE.

4 Bonbsr™merp. JIaboparopnas pabota 0.5 bubnmoreka [JOK
"N3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a% 14
HanpspKeHus"

43 CormnpoTHuBieHNE TPOBOJHUKA. bubnuoreka [JOK
VY 1esbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHnas paborta "3aBUCHUMOCTH

44 JJIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6nuorexa [IOK
[IPOBOJHHUKA OT €0 JJIMHBI, IIOIIAa N https://m.edsoo.ru/ff0aa738
MIOTIEPEYHOr0 CEUYEHUs U MaTepuana”

45 3aBHCHMOCTBH CHJIBI TOKA OT bu6mmoreka [IOK




HanpspkeHus. 3akoH Oma 1718 yyacTka
(005

https://m.edsoo.ru/ff0aa44a

Jlaboparopnas pabota "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, MIYLIETO

bu6mmoreka [IOK

46 yepe3 Pe3UCTOp, OT COMPOTHUBIICHHS
pe3p p p https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HaNpsHKEHUs Ha
pesucrope"
47 [TocnenoBarenbHOE M MapaICIIBHOE
COEIMHEHUS TIPOBOJHUKOB
JlaGopaTtopnast pabota "IIpoBepka
43 IIpaBUJjIa CJIOKEHUS HAIIPSHKEHUN IIPU bubnmorexa [JOK
[OCJEI0BATENBHOM COEIMHEHUN ABYX https://m.edsoo.ru/ff0aaas58
pe3uctopon”
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuJia JJis CUJIBI TOKA MIPU bubmuorexa [IOK
apajuie;IbHOM CO€IUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemienue 3agau Ha MpUMEHEHUE 3aKOHA
50 Owma 11 pa3IuIHOrO0 COSANHEHUS bubmorera [JOK
P https://m.edsoo.ru/ff0aaf8a
MIPOBOJTHUKOB
51 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO bu6muoreka [IOK
Toka. 3akoH Jlxxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnast pabota "Ornpezenenue
52 a0O0TBI M MOIIIHOCTH JICKTPHUICCKOTO bubmorexa TIOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIeKTPpUUYECKHE IIETTH U TIOTPEOUTENN
53 ANEKTPUIECKON SHEPTUU B OBIT bubmmorexa [IOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanne
54 [TocTosIHHBIC MarHUTBI, UX

B3aUMO/JIENCTBUE




Ypok-uccnenosanue "M3ydenue nonei

bubmuoreka [{OK

55 1
MTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruutHoe nosie. MarauTHoe noiie
56 3eMIIM U €T0 3HAYEHUE JJIs KU3HU Ha Bubmmorexa [JOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroToBka K KOHTPOJIBHOM paboTe MO
TeMme "DJIEKTPUUECKUE 3apsibl.
bu6mmoreka [IOK
57 3apsiKeHHbIC TeJla U UX
. . https://m.edsoo.ru/ff0abd2¢
B3aumoeicTBus. [loctosHHbIN
ANEKTPUUECKUH TOK"
KoHnTtponbHas pabota 1mo teme
"DnexkTpuuecKue 3apsaabl. 3apsSIKCHHbIC
. bubnuotexa [JOK
58 TeJa U UX B3aUMOJACHCTBUS.
. . " https://m.edsoo.ru/ff0abea8
[TocTosiHHBII MeKTpUYeCcKuit TOK" /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHbIii ypok. PabGoTa ¢ TekcTamu mo
59 teMe "[10CTOSIHHBIN 3IEKTPUUECKUN bubnuorexa [JOK
ToK" / Beepoccuiickasi mpoBepoyuHast https://m.edsoo.ru/ff0acdc6
pabota
OmneiT OpcTena. MaruuTtHoe moiie
bu6mmorexa [JOK
60 ANEKTPUYECKOT0 TOKa MarHuTHoe 1nose
https://m.edsoo.ru/ff0ac1d2
KAaTYLIKHA C TOKOM
[IpuMenenue >1eKTPOMarHuToB B
61 texuuke. JlabopaTopHast pabota 0.5 bubnmoreka [JOK
"N3ydyenue neiicTBUSI MarHUTHOTO MOJIS ' https://m.edsoo.ru/ff0ac74a
Ha MPOBOJHUK C TOKOM"
DNIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
2 Hcnonp30BaHue AIIEKTPOIBUTATEICH B bubnuoreka [JOK

TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlabopaTopHnas pabora

https://m.edsoo.ru/ff0ac86¢




"KoHCTpyupoBaHue U U3y4eHHEe paboThI
aneKTpoBuraress"

63

OmnbiThl Papajes. 3aKoH
AIIEKTPOMATHUTHON MHAYKIUH.
IIpaBuno Jlenua

64

OnektporeHeparop. CriocoObl
MOJYYCHHUS DIIEKTPHUCCKON SHEPTUH.
DJIEKTPOCTAHIMH Ha BO3OOHOBIISIEMBIX
UCTOYHUKAX SHEPTHU

65

[ToaroroBka Kk KOHTPOJILHOM PabOTE MO
TeMe "DIEeKTPUIECKUE U MarHUTHBIE
sBICHUS"

66

KonrponbHas padora no reme
"JJeKTpUUECKUE U MarHUTHbBIC
SABJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
teme "TemnoBeie sBiaeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0accSe

68

PesepBHbIii ypok. PaGoTa ¢ TekcTamu mo
TeMe "MaraurtHele sBiaeHus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68

14.5




9 KUIACC

Koan4yecTBOo 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka KonTpoabubie | IlpakTHueckue Jlara uHpposkIe
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl

) MexaHnueckoe JBHKEHUE. 1
MarepunanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmmorexka [JOK
MEXaHHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsiIMONIMHEWHOE 1 bubnuoreka [JOK
IBUXEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBiwkeHne. CpeqHsst © MTHOBEHHAs 1
CKOPOCTH

5 [IpsamosiMHENHOE PaBHOYCKOPEHHOE | bubnnoreka [JOK
JIBUOKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSMOJIMHEUHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. |
I'padux ckopocTH
Jlabopartopnast pabota "Onpezenenne

. YCKOpEHHUS Tena Npu | | bubnuorexa [JOK
PaBHOYCKOPEHHOM JBUXEHUHU 10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TuI0cKOCTH"

g CBobOoaHoe nageHue ten. OnbIThl |
lanunes
PaBHOMEpHOE ABMXKEHUE 110

9 okpyxHocTu. [lepuon u yactora 1 bu6nuorexa [IOK

oOpateHus. JIuneitHas u yriosast
CKOPOCTH

https://m.edsoo.ru/ff0ael76




10

LleHTpOCTpEMUTENBHOE YCKOPEHUE

1 IlepBebiii 3akoH HproTona. Bektop bubnuoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHopelicTBYIOIIAsA crta https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. bubnnorexa [JOK
Cymiepnio3unius cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npumMeHeHne bubnnorexa [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [JOK
1 . r
> Cua ynpyrocri. 3akon T'yka https://m.edsoo.ru/ff0aeca2
16 Pewenue 3anau no reme «Cuna
YOPYTOCTH»
17 Jlabopartopnast pabota «Onpezenenne bubnuorexa [JOK
YKECTKOCTH NPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [{OK
18 C
11 TpeHi https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme «Cuna bu6nuoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopatopHnas pabora "OnpezneneHue bubnuoreka [IOK
20 "
KO3 PHLIMEHTA TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
Pemnrenue 3agad mo reMe "3aKOHBI
21 Hprorona. Cuna ynpyroctu. Cuia bubmorexa HOK
. yipy ' https://m.edsoo.ru/ff0afb8e
TPEHHUS
Cuna TSKeCTH U 3aKOH BCEMUPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOIHOTO brbmmorexa LOK
’ P A https://m.edsoo.ru/ff0af044
naJeHUs
VYpoxk-koHpepenuus "JBrkeHne e
23 BOKPYT I'PaBUTALlMOHHOTO LIEHTPA

(Conneunas cucrema). ['anaktuku”




Pemenne 3amau nmo teme "Cuna

24 TSDKECTH M 3aKOH BCEMHPHOTO bubnmorera [TOK
" p https://m.edsoo.ru/ff0af5{8
TSATOTEHUS
)5 [lepBas kocMHuecKasi CKOPOCTb. bub6mmorexa [IOK
HeBecoMocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuabHON TOYKH.
AOGcomoTHO TBEPAOE TEIO.
26 PaBHOBecue TBEpIOTO TEIA C bubnmorexa [IOK
. - p https://m.edsoo.ru/ff0afe36
3aKPETUIEHHOM OCBIO BPAIICHUS.
MowmeHnT cuinsl. LleHnTp TsKecTH
PaBHOBecHe MaTepHaIbHON TOUKH.
AOGCOIIIOTHO TBEPI0E TEIIO.
27 PaBHOBecue TBEpI0TO TENA C
3aKpeIIEHHON OCHIO BPAIICHUS.
MowmeHT cuibl. LleHTp TsokecTn
)3 Pemenwne 3agau mo teme "MoOMEHT bu6nuoreka [JOK
cuibl. Llentp TsoxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe
29 o TeMe "MexaHn4uecKoe IBUKEHUE bubnmorexa [IOK
N | ’ https://m.edsoo.ru/ff0b0408
B3anMopelicTBue Ten
KoHnTtponbHas paboTa mo teme
30 "MexaHn4YeCcKO€e IBUKEHUE bubmorexa LOK
N | ' https://m.edsoo.ru/ff0b06ec
BzanmoneiicTBue Ten
Nmnynbe Tena. Umnyisc cuiibl. 3aKoH
31 COXpaHEHU UMIyaIbca. YIOPyroe u bubmmorera [TOK
p y o py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
1 Pemenne 3agau mo Teme "3akoH bubnuoreka [JOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
1 VYpok-koH(pepeHus "PeakTuBHOE

JIBUKEHHE B IPUPOJE U TEXHUKE"




bu6mmorexa [IOK

34 Mexanudeckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSKECTH, CHITBI bu6mmoreka [IOK
YIIPYTOCTU U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
Jlaboparopuas padota «OnpenencHue
36 paboThI CUIIBI TPEHUS TPU
PaBHOMEPHOM JIBUKEHHUH TeJja 1o
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs13b SHEprUM U paboTHI.
[ToTrenumanbHas sHEPrUs
13 Kunernueckas sneprus. Teopema o bubnmoreka [IOK
KHUHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPaHEHUs YHEPTHUH B
MEXaHUKe
40 Jlaboparopuas padota «3yuenue bubnnoreka [JOK
3aKOHA COXPAaHEHUS YHEPTU https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHE U €TO bubmuoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxaromue KojieOaHusl. bubnuorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edso0.ru/ff0b20{0
43 MareMaTuuecKkuil ¥ Npy>KUHHBIA
MasITHUKA
VYpok-uccrnenoBanme «3aBUCUMOCTh
44 nepuoza KoaebaHui OT KECTKOCTH bubmmorera [IOK
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChI TPy3a»
45 [IpeBpatienue sHEepruu npu
MEXaHUYECKUX KOJICOaHUSIX
Jlaboparopnas padota «Onpe):ieneHHe BuGmorexa LIOK
46 4acTOTHI U Tieproia KoneOaHui

MIPYKMHHOT'O MASITHUKA»

https://m.edsoo.ru/ff0blaec




47

Jlaboparopnast pabota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KoJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOJIHEL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJTHBI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b2 1 fe

49

VYpoxk-koHpepenuus "MexaHnuecKkue
BOJIHBI B TBEPIAOM TEJIE.
Ceiicmuieckue BOJTHBI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
qacTOTHI"

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHUYECKHI1 pe30HAHC

53

Ypok-koHpepeHus "YIpTpa3ByK U
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TemMe "3aKOHbI COXpaHEHUSI.
Mexannyeckue Koyne6aHus ¥ BOJTHbBI"

bubmmorexa [IOK
https://m.edso0.ru/ff0b25f0

55

KonTponbhas pabota no teme
"3aKoHBI cOXpaHeHMs. MexaHnyecKkue
KoJieOaHus U BOJIHBI"

56

DNeKTpOMarHuTHOE TOJIE.
SHCKTPOMaFHI/ITHBIe BOJIHBI

bu6nuoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa QJICKTPOMAIrHUTHBIX BOJIH

58

VYpok-koHpepenuus "Hlkana
JIEKTPOMArHUTHBIX BOJIH.

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b2fe6




I/ICHOJ'IB3OBaHI/Ie 3J'I€KTpOMaFHI/ITHI)IX
BOJIH V11 COTOBOI CBA3H"

VYpok-uccnenosanue "N3yuenue

. bubmuoreka [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢
MTOMOIIIbI0 MOOWIIBHOTO TeedoHa
Pewrenue 3amau Ha onpeneneHue
60 YaCTOTHI U JUIMHBI 3JIEKTPOMarHUTHOU
BOJIHBI
DnekTpoMarHuTHasi Ipupojaa CBETa.
N bu6mmoreka [IOK
61 Ckopoctb cBeTa. BonmHoBBIE CBOMICTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
bu6mmorexa [IOK
62 pacrnpoCcTpaHEeHHUE CBETA. 3aTMEHUS
https://m.edsoo.ru/ff0b3658
Comnuua u JlyHbl
3aKOH OTpa)k€HUs CBETA. 3epKala.
Bbu6nuoreka [JOK
63 Pemenue 3a1a4 Ha pUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHa OTPAKEHUS CBETA
64 IIpenomiienue cBeta. 3aKoH bubnuoreka [IOK
MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpa)KEeHUE
65 cBeTa. Mcnoap30BaHue MOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAXKEHHU B https://m.edsoo.ru/ff0b3c5c
ONTHYECKUX CBETOBOJIaX
Jlaboparopnas pabota
"HccnenoBaHue 3aBUCUMOCTH yTIJIa
66 MIPEJIOMJIEHUSI CBETOBOIO JIyya OT yIJia
MaJIeHUsl Ha TpaHulle "BO3IyX-
crexso""
Ypok-koubepennus "Mcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAKEHHUSL:

CBCTOBOJBI, OIITHKOBOJIOKOHHAsA




CBA3B"

68 JIunzel. OnTuyeckas cuiia JUH3bI bubmorexa [JOK
’ https://m.edsoo.ru/ff0b3f2¢
69 [TocTpoenue n3o00pakeHM B JIMH3aX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JIaboparopHas padora "OnpeneieHue
paTopHaz b P . bu6mmoreka [IOK
70 (hOKYCHOTO PACCTOSIHHSI M OTITUYECKON
. " https://m.edsoo.ru/ff0b4206
CHJTBI COOMPAIOIIICH JTUH3BI

71 Ypok-koH(pepeHmus "OnTudeckue bubnnorexa [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0c0a7e

7 ['ma3 xak onTuyeckas cucrema. bubmuoteka [{JOK
3penue https://m.edsoo.ru/ff0b4684

7 VYpok-koudepennus "JledekTol
3penusi. Kak coxpanuth 3penue"”

PasnoxxeHue 6emoro cBeta B CIIEKTP.

74 OneiTel HetoToHa. Crioxkenne bubmuoreka [JOK
CIIEKTpaJIbHBIX LIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopatopHnas pabdora "OnbITh IO
pa3IokKEHUIO OEIIOT0 CBETa B CIIEKTP U

75 BOCIIPUSITUIO IIBETA IPEAMETOB IIPH UX bubnnorexa LOK

p p p https://m.edsoo.ru/ff0c0e2a
HaOJII0JIEHUH Yepe3 [IBETOBbIE
¢bunbTpHI"
VYpok-nipaktukym "BoiaHoBbIE

76 CBOICTBa CBETa: qUCHEpCHs,
uHTEepepeHys u rudpaxaus”

77 OmnsiTel Pesepdopna u nnanerapHas bubmuoreka [JOK
MOJIC]Ib aTOMa https://m.edsoo.ru/ff0c12a8

73 IToctynater bopa. Mozens atoma

bopa




Hcnyckanue v MOrIonieHue cBera

bu6mmorexa [IOK

79 atomoM. KBaHThbI. JInHeluaTeie hits://m.edsoo ru/ffe] dde
CHEKTPBI

20 VYpok-npaktukym "Habmonenue bubmmoreka [JOK
CHEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUJIBI buGnnorexa LIOK

https://m.edsoo.ru/ff0c1672

) CrtpoeHue aTOMHOTO sjipa. bubnmnoreka [JOK
Hyknonnast Mogens https://m.edsoo.ru/ff0c18ac

23 PannoakTuBHBIE TpEBpaLICHUS. bubmuorexa [JOK
H3otomnsl https://m.edsoo.ru/ff0clal4

84 Pemenue 3agau mo teme: bu6mmoreka [IOK
"PannoakTuBHBIE NpeBpameHus" https://m.edsoo.ru/ff0c1b4a

85 Ilepuon nonypacnana
Vpok-xkoHDpepeHnus "PaanoakTUBHEIE

86 I/IZS'IYHGHI/IS Bpnpnpoz[e, MEIUIIUHE, bubmorexa HOK

" https://m.edso0.1ru/ff0c2126
TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 cox;l))aHeHEs[ 3aps0BOTO U MAaCCOBOTO bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
quceln

28 DHeprus CBA3U aTOMHBIX siiep. CBs3b bubnmnoreka [JOK
MAaccCHI ¥ SJHEPTUHN https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amaud no reme "SAnepHoie
peakuun"

90 Peakuuu cuHTe3a U geneHusd saep. bu6mmoreka [IOK
Uctounuku sHeprun CoJiHIa U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koupepenmus "AnepHas

01 sHepreTuka. JlencTeus

pPaZAMOaKTUBHBIX U3ITyUYE€HUH Ha
KUBBIE OpraHU3MBbI"




[ToaroroBka Kk KOHTPOJILHOM paboTe
1o TeMe "DIEKTPOMarHuTHOE MOJIE.

bu6mmorexa [IOK

92
DJIEKTPOMArHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KonTponbhas pabota no teme
93 "DNeKTpOMAarHUTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanrtoBsie siBneHus"
[ToBTOpEeHue, 06001IEHNE.
94 JlaGopaTtopnbie paboThI MO Kypc bubmmorexa LHOK
" p pu p | ypey https://m.edsoo.ru/ff0c245a
BzaumoperictBue Ten
[ToBTOopenue, o0o0menue. Pemenne
95 ACYETHBIX M KAYECTBEHHBIX 3aJa4 10 bubmmorexa [IOK
P " " https://m.edsoo.ru/ff0c2572
teme "TernoBbie NpoOLECCHI
[ToBTOpenue, 0606meHue. Pemenue
96 ACYETHBIX M KAYECTBEHHBIX 3aa4 [0 bubmorexa HOK
p " . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIX ABUTATENCH
[ToBTOpenue, o6o0meHne. Pemenue
bubmmorexa [IOK
97 pacyeTHBIX M KaYECTBEHHBIX 3a7a4 110
" f https://m.edso0.ru/ff0c2b30
teme "KIIJI[ anekTpoycTaHOBOK
[ToBTOpeHnue, 06061IEHNE.
98 JlaGopaTtopubie paboThI MO Kypc bubmorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBbIC SABJICHUSA
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMHM 110 TeMe ""3aKOHBI bubmorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
IToBTrOopenue, o6o0mmenue. Pabora ¢
100 TekcTamu 1o Teme "Konebanus u bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI https://m.
101 [ToBTOpenue, o600meHne. Pabora ¢ bubnnorexa [HOK

TekcTaMu 110 TeMe "CBETOBEIE

https://m.edsoo.ru/ff0c3044




saBiieHud"

[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTtaMH 1o TeMe "KBanToBas u

saepHast pu3uka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102
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IMPOBEPSIEMBIE ITPEJJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBbHOMU ITPOI'PAMMbBI OCHOBHOI'O
OBILEI'O OBPA3OBAHUS

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemMble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh M3YUCHHBIC ITOHATUSA

1.2

pasiindaTth SABJICHUA IO ONHMCAHWUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (l)I/ISI/IIICCKOG SABJICHHUC

1.3

pacmo3HaBaTh MpPOSBIECHUE W3YUYEHHBIX (HU3NMUECKUX SBICHUNA B
OKpY’KalolleM MHpE, B TOM 4Hcie (U3NUECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TMEPEBOAUTH MPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINIECKUX SIBICHUIN

1.4

ONHUCHIBATh HW3yYEHHBIC CBOWCTBA TeI M (PU3MUECKUE SBICHUS,
UCTIONB3Yysl (pU3MUEcCKHe BEJIWYUHBI, MpPH ONHUCAHUU MPABHIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICI HCIOJIb3yeMbIX BEJIMYUH, HX
0003Ha4YEeHUS U €IUHUIIBI (PU3UUECKUX BEJIIMYMH, HAXOAUTh (GOPMYJIbI,
CBSI3BIBAIOIME JIAHHYIO  (DU3MUECKYI0O BEJIMYMHY C JpYyTUMH
BEIMYMHAMHU, CTPOUTh TIpaQUKd  U3YYEHHBIX  3aBHUCHUMOCTEM

(bmnqecm/lx BCINYHNH

1.5

XapaKTCPU30BaTh CBOMCTBaA TECII, (1)I/I3I/IIIGCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysT HM3YYCHHBIC 3aKOHBI, IIPpU 3TOM [OaBaTb CJIIOBECHYIO
(bOpMy.]'IPIpOBKy 3aKOHa MW  3alluChlBaTb €ro MaTCMaTH4YCCKOC

BBIpa)KCHUE

1.6

OOBSICHATh (PU3NYCCKUE SIBICHHS, MPOIECCHl U CBOWCTBA TEN, B TOM
Yyyclie M B KOHTEKCTE CHUTyallMil MPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa: BBISBISATh MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopo Ha 1 — 2
M3YYCHHBIX CBOMCTBA (DM3MUECKUX SIBJICHUHN, (PU3UIECKUX 3aKOHA WU

3daKOHOMCPHOCTH

1.7

peuiaThb paC‘IéTHI)Ie 3aJa4u B 1 -2 ,I[CflCTBPIH, HCIIOJIb3YA 3aKOHbI H




(hopMyIIbI, CBsA3BIBAONINE (DU3MUCCKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIOBHS 3aJladdl  3alUChIBATh KPAaTKOE YCIOBHE, IMOJCTABIAThH
¢u3nveckre BeTUIUHBI B POPMYJIIBI U IPOBOAUTH PACUEThI, HAXOIUTh
CIPAaBOYHBIC JIaHHBIC, HEOOXOIUMBIC JUUIsI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUIHOCTH TIOTYUYSHHOU (PU3HUECKON BEIIMIUHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPH ITOMOIIU
(Gu3MYEeCKUX METOAOB, B OMNHCAHUU HCCIEIOBaHUS  BBIACISATH
MPOBEPSAEMOE MPEIIION0KEHUE (rumoresy), pas3inyaTh u
HMHTEPIPETUPOBATh IOJYYECHHBIN pe3ylbTaT, HAaXOAUTh OLIMOKU B

XOJE¢ OIibITa, ACJAaTh BBIBOJBLI I10 €TI0 pE3yJibTaTaM

1.9

MNpOBOAWUTL OIBITEL 110 HaGHIOIIeHI/IIO (bI/I?)I/I‘-ICCKI/IX SIBJICHUW WJIH
(bU3UYECKUX  CBOWMCTB  Tel:  (OPMYJIHpPOBATH  IPOBEPSIEMBIC
MPEANONIOKeHHs, CcOOMpaTh  YCTAaHOBKY U3  MPEAJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0/ ONbITa U (HOPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATh NPSIMbIE U3MEPEHHsI C HCIOJIb30BAaHHEM AHAJOTOBBIX U
IUGPOBBIX MPUOOPOB, 3aMKMCHIBATh MOKAa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUI

MPOBOJUTH  HCCIECIOBAHWE  3aBUCUMOCTH  OJHOM  (DU3WYECKOH
BEJIMYMHBI OT JpPYrod C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOro HCCIENOBaHUS, COOMpaTh
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMSI, CIEAYs NPEUI0KEHHOMY IUIaHY,
(GUKCUPOBATh PE3yNbTATHl IMOJYYEHHOH 3aBUCUMOCTH (U3NIECKHUX
BEJIMYMH B BUJIE MPEUIOKEHHBIX TaOIUI U TpaMKOB, €JIaTh BBIBOAbI

10 pe3yJIbTaTaM UCCIIEOBAHUS

1.12

MPOBOANTHh KOCBEHHBIC H3MEPCHUS (PUINYCCKUX BEIHUYWH, CIEIys
MPeI0KEHHOW MHCTPYKUUU: TPU BBIMOTHEHUH U3MEPEHUI cobupaTh
SKCMEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHUE HCKOMO

BCIINYHNHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu  padore ¢

nabopaTOpPHBIM 000pyI0BaHHEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOWCTB, XapaKTEpH30BaTh MPHUHLMIBI JIEUCTBUS HM3YyYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOHCTB € TOMOIIBIO HMX OIMCAHMA,
UCTIONIb3Ysl 3HAaHUS O CBOMCTBaX  (U3MYECKUX SIBICHUH U

HCO6XOI[I/IMLIC (I)I/ISI/I‘IGCKI/IC 3aKOHBI 1 3aKOHOMCPHOCTH




1.15

MPUBOJIUTL TpUMEpbl (HAXOAWTh HUHGPOPMALUMIO O [PUMEPAX)
MPAaKTUYECKOTO UCIOIb30BaHUS (DU3MUYCCKUX 3HAHUI B MOBCETHEBHON
KU3HH i1 oOecrieyeHus: O€30MacHOCTH TIpU  OOpalleHHH C
npuOOpaMy M TEXHHYECKUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U

coOII0ICHNS. HOPM 9KOJIOTMYECKOT0 TIOBEJICHUS B OKpY KaloIlel cpejie

1.16

OCYIIECTBIISATh OTOOP MCTOYHMKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUKW W MyTEM CPaBHEHUS DPA3IUYHBIX HCTOYHHUKOB
BBIICNATh MH(OpMANMIO, KOTOpas SBISETCS MPOTHBOPEYMBOU HIIH

MOJKET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBITIOJTHEHU U Y4eOHBIX 3a1aHUI
HAay4YHOMOMYJIAPHYIO  JUTEpaTypy  (GU3HYECKOTO  COJEpKaHUS,
CIpaBOYHBIE MaTepHualbl, pecypcbl ceTu MHTepHeT, BIaAeTh
npuéMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOpMaALIUU

U3 OJJHOM 3HAKOBOU CHUCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKHE MMCHMEHHBIC U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB WHPOpMAIMH (PU3HUIECKOTO
COJIep>KaHusl, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKUEe COOOIICHUS O
pe3yapTaTax MPOCKTOB WM Y4YE€OHBIX MCCIICIOBAHUMA, TPH OSTOM
rPaMOTHO HCIIOJIb30BaTh W3YUYEHHBIM MOHSATUHHBIN amnmapar Kypca

(U3UKH, CONPOBOKIATH BHICTYIICHUE MPE3eHTaLue

1.19

IIPYU BBINOJHEHUH Y4E€OHBIX MPOEKTOB U MCCIEAOBAHUN pacIpeneisaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIIEIUTHh 32 BBIIIOJIHEHMEM IUIAHA JIEWCTBUM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIaJ B JEATEIBHOCTh TPYMIbI, BBICTPAUBATh
KOMMYHHUKaTUBHOE B3aUMOJICHCTBHE, YUYUTBIBAS MHEHHE

OKpYZKaromux

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

1.1

HCIIOJIB30BaTh ITOHATHUA

1.2

pas3iindaTth ABJICHUA IO ONMCAHWUIO HX XaPAKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~ICCKO€ SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (HU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpE, B TOM 4ucie (U3NYECKUE SBICHHS B MPHUPOJE,
MIPU 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJCIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUIN

1.4

OIMCHIBATH HW3y4YCHHBIC CBOMCTBA Tel M (HU3WYECKHE SIBICHHUS,
UCTONB3yd (U3UYeCKHe BETUYMHBI, NPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HAYCHHS U eIUHUIIBI (PU3NYECKUX BEITMYMH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI0O (U3MYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTh TpadUKd  M3YUYCHHBIX  3aBHCUMOCTEH

(hbUBUYECKUX BETMYUH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBJICHUS M TPOIECCHI,
HCNOJIb3ysl H3YyYEHHBIE 3aKOHbBI, IPU 3TOM JaBaTh CJIOBECHYIO
(GhopMyITHUpPOBKY 3aKOHa MW 3aMHCHhIBATh €r0  MAaTeMaTHYeCKOe

BBIPAKCHUC

1.6

OOBSCHATH (hPM3MUYECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BsCHEHUE U3 |
— 2 JIOTMYECKHMX IIaroB C IMOMOIIBIO 1 — 2 W3y4YEeHHBIX CBOWMCTBA

(1)I/ISI/I‘IGCKI/IX HBJ’IeHHﬁ, CI)I/ISI/I‘leCKI/IX 3aKOH4 WX 3aKOHOMCPHOCTH

1.7

pemaTh pacy€THbIC 3a7adu B 2 — 3 JEUCTBUS, UCIONB3Ys 3aKOHBI U
(dhopMyIIbI, CBsA3BIBAIONINE (DU3MUECKHUE BEIIMYMHBI: HA OCHOBE aHAJIA3a
YCIIOBHS 3aJ1a4H 3aIHChIBATh KPATKOE YCIIOBHE, BBISBIIATH HEAOCTATOK
JTaHHBIX Ui pElIeHHus 3aladyd, BbIOMpAaTh 3aKOHBI U (HOPMYIIBI,
HEOOXOMUMBIC il €€ pelIeHus, MPOBOJUTh PACYEThl U CPABHUBATH
MOJIyYCHHOE 3HAueHWE (PUINYCCKOW BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPHU OMOIIU
(U3MYECKUX METOOB, UCIIONIB3Ys OMMCAHUE UCCIICIOBAHUS, BBIIEISTh
MPOBEpsiIEMOE TPEAINOJIOKEHHNE, OLIEHWBATh MPABWIBHOCTH IOPSIIKA

MNMPpOBCACHUA UCCIICAOBAaHN, 1CJIaTh BBIBOAbI

1.9

MPOBOANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SBICHUH WU
(U3UYECKUX ~ CBOWCTB  Tel:  (pOPMYJIHpPOBATH  IPOBEPSIEMBIC

MMPCANOJIOXKCHUA, CO6I/IpaTB YCTAHOBKY nu3 MPpEAJIOKCHHOTO




000py/10BaHus, OMUCKHIBATh XOJ1 ONbITa U (HOPMYIHPOBATH BHIBObI

1.10

BBIIIOJIHATE IPAMBIC H3MCPCHHA C HCIIOJIB30BAHUEM AHAJIOTOBBIX
HpI/I60pOB U JaTYUKOB (bI/ISI/I‘ICCKI/IX BCIIMYHH, CPABHUBATLH PC3YJIbTAThI

M3MEpEHUi ¢ y9€TOM 3a1aHHOI a0COIFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH  HCCJIEIOBAHWE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEIMYHMHBI OT JPYTOM C MHCIONb30BAHUEM MPSAMBIX W3MEPEHUM:
IUTAHUPOBATh HCCJIEIOBaHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus, ciexys  INpeUIoKeHHOMY  IIaHy,  (hUKcHpoBaTh
pe3yabTaThl MOJYYCHHON 3aBHCHMOCTH B BHJE TAaONMUIl U TpaduKOB,

ACJIaTh BBIBOAKI IO PE3yJIbTaTaM HCCIICAOBaHUA

1.12

IIPpOBOIUTH KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I'-IeCKI/IX BCJIIMYHNH:
IIaHUPOBATh U3MCPCHMU, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
(W1 (14% HpeJIHO)KeHHOﬁ HHCTPYKIIMK, W  BBIYUCIATH 3HAUCHUC

BCIINYHNHBI

1.13

CO6JHO,Z[8.TB IpaBujia TCXHUKH 0€30IMacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM Ha HX OIMCAHMS, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKHUX SBICHHA W HEOOXOIUMBIE

(1)H31/I‘ICCKI/Ie 3daKOHOMCPHOCTH

1.15

pacrio3HaBaTh IIPOCTBIE TEXHHUYECCKUEC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC
HpI/I60pBI o CXEMaM U CXCMATHUYHBIM PUCYHKAM, COCTABJISATHL CXCMbI
OJICKTPHUYCCKUX ueneﬁ C IIOCJICHOBATCIIBHBIM M IapallJICJIbHBIM
COCAMHCHUECM 9JICMCHTOB, pasindasa YCJIOBHBIC 0003HaYCHUS

OJICMCHTOB JJICKTPUYCCKUX merei

1.16

MPUBOAUTH TpPHUMEPHl (HAXOIUTh HMHPOPMALMIO O TPUMEPAX)
MPAKTUYECKOI0 UCIOIb30BAHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOM
KU3HM I oOecredeHus Oe30IacHOCTH TpH  OOpalieHHH C
npubOpaMy U TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 310POBbs U

cOOIIOICHUS HOPM SKOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollel cpejie

1.17

OCYIIECTBIISATh OUCK HHPOPMAINH (PHU3NIECKOTO COJIEPKAHUS B CETH
HNuTepHeT, Ha OCHOBE HUMEIOLIMXCSA 3HAHUW U IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX HCTOYHUKOB BBIJACISATH WHGOPMAIUIO, KOTOpas

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOJXKET OBITh HeﬂOCTOBepHOﬁ

1.18

HCIIOJIb30BaTh IIpU  BBIIIOJHCHHUU y‘{e6HBIX 3aJaHui HAy4YHO-




MOMYJISIPHYIO JINTEPATypy (DU3UYECKOTO COJEpKaHUs, CIPaBOYHBIE
Marepuansl, pecypcsl cetu MHTepHeT; BinaaeTb INpuémMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MH(GOpPMALUK U3 OJHOMN

3HAKOBOM CHCTEMbI B APYTyro

1.19

C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIC M KPATKHE YCTHBIC COOOIICHHS,
0000mas uHGOpPMANMIO W3 HECKOJBKUX HCTOYHUKOB (PH3UUIECKOTO
COZICp)KaHMs, B TOM YHCIC MyOJMYHO MPEACTABIATh PE3yJbTAThI
MPOCKTHOM WM HCCJICIOBATEIbCKONH JCATEIBHOCTH, TPH ITOM
IPAaMOTHO HCIIOJIb30BaTh HM3YYEHHbBIH MOHATHHHBINA ammapar Kypca

(bu3MKH, COPOBOXKIATH BHICTYIUICHUE MTPE3CHTALIUCH

1.20

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHMMA (hU3MYECKHX
MPOIIECCOB pacTpeessITh 00S3aHHOCTH B TPYIIIIE B COOTBETCTBHH C
IIOCTABJICHHBIMHA 3aJgadyamMu, CJICOUTDH 3a BBIIIOJIHCHHUCM  IIJIaHa
JEHUCTBUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATHh COOCTBEHHBII
BKJIad B MACATCIBHOCTH prnHBI, BLICTpaI/IBaTB KOMMyHI/IKaTI/IBHOe

B3aUMO/ICICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOH(PIUKTHI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble MNPpEeAMETHBIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI
06p33OBaTeJ'lI)HOI7[ nporpaMmbl OCHOBHOI'O 001ero Oﬁpa30BaHI/IH

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATHUSA

1.2

pas3jindaTth ABJICHUA IO OMNHMCAHWUIO HX XaAPAKTCPHBIX CBOIMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘~I€CKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYECKUE SBICHHUS B MPUPOJE,
MIPHA 3TOM TIEPEBOJMTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIJICIATH

CYILIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3NUECKUX SIBICHUN

1.4

OIMCHIBATh HW3y4YCHHBIC CBOMCTBA Tel M (HU3MYECKUE SIBICHHS,
UCHONB3yd (U3UYeCKHe BEIUYMHBI, NPU ONUCAHUM MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYUH,
0003HAYCHHS M €IUHUIIBI (PU3UYECKUX BEITHMYMH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTUMH

BEIMYMHAMHU, CTPOUTH TpadUKd  M3YYCHHBIX  3aBHCHMOCTEH




(U3HYECKUX BEIIMIUH

1.5

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UUECKHUE SIBICHUS H TIPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBl, IpPHU OSTOM [aBaTh CIIOBECHYIO
(GOopMyIHpPOBKY 3aKOHa H 3alMCHIBATh €r0  MaTeMaTUYCCKOE

BBIPAXXCHHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLECCHl M CBOIMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMd IPaKTHMKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJIATh IPUUUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(bu3nyecKux sIBICHUN, GU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3afaud (OmMMparoulecss Ha cUcTeMy u3 2 — 3
YPaBHEHMI), HCHOJb3ys 3aKOHBI U  (OPMyJIbI, CBSI3bIBAIOIIUE
¢Gusnyeckue BEIMUYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3aJadu
3alUChIBAaTh KPAaTKOE yCIIOBUE, BBIABIATH HEAOCTAIOUINE WU
n30BITOYHBIE JaHHbIE, BEIOUPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMbIE
JUI PELIEHUs, MPOBOAUTH PACUETHl M OLEHUBATh PEAUCTUYHOCTH

MOJIyYE€HHOTO 3HAaUeHUs (PU3NUECKON BETHMUNHBI

1.8

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOKHO PELIUTh IPU IMOMOIIU
(bU3MUYECKUX METOJIOB, UCIIONB3Ysl ONMHCAHUE UCCIIEOBaHUs, BBIACIATH
IIPOBEPSIEMOE  NIIPEIIOJIOKEHUE, OLICHWBATH IPABWIBHOCTh IOpSAKA
NIPOBEICHUS UCCIICNOBAHUA, [EJIaTh BBIBOABI, HHTEPIPETUPOBATH

pe3yNbTaThl HAOIIOICHHM 1 OTIBITOB

1.9

MPOBOJUTH OIBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(U3MUECKUX CBOWMCTB TEN: CAMOCTOSATEIFHO COOMpPATh YCTAaHOBKY U3
M30BITOYHOTO Habopa 000pyNOBaHMSA, ONMHUCHIBATH XOJ OIBITA U €ro

pe3ynbTatThl, GOPMYIHPOBATH BHIBOABI

1.10

MPOBOJIUTh TPH HEOOXOJUMOCTH CEPHI0O TMPSMBIX H3MEPEHHH,
OTpesieNisisi CpelAHee 3HAUYCHHWE H3MepseMOoil BenwuuHbl (PokycHOE
paccrosiHue coOMparome JUH3bI), 00OCHOBBIBaTH BBHIOOP crocoba

M3MepeHus (M3MEepUTETHHOTO Iprbdopa)

MPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (PU3MUYECKUX BEIUYUH C
WCIIOJIb30BaHUEM MPSAMBIX M3MEPEHUH: IIAHUPOBATh MCCIIEIO0BaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pe3yJIbTaThl
MOJIyY€HHOM 3aBUCHUMOCTH (PU3MUECKHX BEJIWYMH B BUAE TaOIUIU

Fpa(bI/IKOB, JACJIaTb BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHU




1.12

NPOBOJUTh  KOCBEHHBIE  M3MEpPEHHs  (U3NYECKUX  BEIHUYWH:
IUTAHUPOBATh U3MEPEHUs, COOMpaTh 3KCIEPUMEHTAIbHYI0 YCTaHOBKY
U BBINOJHATH W3MEPEHHUs, CleAys NPEIJOKEHHOW HWHCTPYKLMH,
BBIYUCIIATh 3HAYEHHUE BCJIMYMHBI W AHAJIU3UPOBATH IIOJIYYEHHBIC

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

coOmogaTh TpaBUia TEXHUKM Oe3omacHOoCcTH TpH  pabore ¢

J1ab0paTOPHBIM 000PYI0BAHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKM H3YUYEHHBIX (PU3UUYECKUX MOJENEH:
MaTepHalibHasi TOYKa, aOCOMIOTHO TBEPIOE TEJIO, TOUCUHBIH UCTOUHUK
CBE€Ta, Jy4, TOHKas JIMH3a, IUIAHETApHAas MOJENb aToOMa, HYKJIOHHAas

MOJCJIb aTOMHOI'0 Aapa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS HU3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOpPOM HAa MX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (DU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX
TEXHUYECKUX YCTpPOMCTB, MU3MEPUTEIBHBIX npubopoB U
TEXHOJIOTUYECKHUX TIPOIECCOB TPH PEUICHUH YUeOHO-TIPAKTHYECKUX
3aJa4, ONTUYECKHE CXEMBI ISl MOCTPOSHHs N300pakeHH B IMIIOCKOM

3epKajie U COOMparoIIeH JTHH3e

1.17

NPUBOAUTH TPHUMEPHl (HAXOAWTh HMHPOPMALHUIO O TpUMepax)
MPAKTHYECKOTO UCIOIB30BaHUS (PU3MUYCCKUX 3HAHUI B IOBCEIHEBHOM
KU3HU I o0OecriedeHHss O€30MacHOCTH TpU  OOpamieHuu ¢
npudopaMu M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUS 37I0POBbSI

COOJIIO/ICHHSI HOPM DKOJIOTUYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpefie

1.18

OCYIIECTBIISATh MOUCK HHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETH
WutepHer, camoctosTenbHO (GOPMYyNHUpYys TOUCKOBBIM  3ampoc,
HaxOJUTh TYTH  OMNPENCICHUS  JOCTOBEPHOCTH  IMOJTYUYEHHOM
nH(pOpMallMd HAa OCHOBE HMEIOUIUXCA 3HAHUN U JOMOJHHUTEIbHBIX

HCTOYHHUKOB

1.19

UCMOJb30BaTh NPU  BBHIMOJHEHUH Y4YEeOHBIX 3aJaHU  HaydHO-
MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro COJEep)KaHHUs, CIPAaBOUYHbBIE
Marepuaibl, pecypcsl cetu MHTepHeTr; Biagers npUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MHGOpPMALUK U3 OJHOMN

3HaKOBOM CUCTEMBI B IPYTYIO




1.20

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha
OCHOBE HMH(OpPMALIMU M3 HECKOJbKUX HCTOYHHUKOB (HPU3UUECKOTO
coJiep)KaHusl, IMyOJIMYHO NPEACTAaBIATh PE3YJbTaThl MPOEKTHOW WM
UCCIIEIOBATENIbCKOM  JESITEIBHOCTH,  IIPM  3TOM  T'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN TOHATUMHBIN allapaT u3y4aeMoro pasaena
GU3MKH U COMPOBOXKJIATh BBICTYIUICHME Mpe3eHTalueil ¢ ydérom

0COOEHHOCTEN ayAUTOPUN CBEPCTHUKOB

1.21

MIPU BBIMOJIHEHUH Y4YEOHBIX NMPOEKTOB M MCCIEAOBAHUHA (PU3NIECKUX
IIPOLIECCOB pacHpeAcisaTh 00SA3aHHOCTH B IPYIIE B COOTBETCTBHM C
[IOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 3a BBIIOJIHCHUEM IUIAHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHUBATh COOCTBEHHBIN
BKJIAJ B JEATECIBHOCTb TIPYIIIbI, BBICTPAUBAaTh KOMMYHUKATUBHOE

B3aMMO/ICIICTBHE, TPOSBIISASL FTOTOBHOCTD pa3peiiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
hasea Kon nementa IIpoBepsieMble 371eMeHTHI COAEPKAHUS
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILETO MUPA
11 ®usuka — Hayka O npupone. SBnenus npuponbl. PU3HUECKUE SBIICHHUS:
' MEeXaHUYECKHe, TeTJIOBbIE, DJIEKTPUUECKHE, MAarHUTHBIE, CBETOBBIE, 3BYKOBbIE
1o ®dusnueckne BeauuuHbl. M3mepenue ¢usznueckux BenuuuH. Pusznueckue
' npubopsl. [TorpenrHocts U3MepeHnin. MexayHapoHasi CUCTeMa eAUHUL]
EcTtecTBeHHOHAYUYHBIN METOJ MO3HAHUS: HAOIIO/IEHHE, TOCTAHOBKA HAYYHOTO
1.3 BOIPOCA, BBIJIBJKEHUE THUIOTE3, SKCIEPUMEHT [0 NPOBEpPKE THUIOTE3,
1 00BsiCHEHNE HAOII01aeMOTO SIBJICHHUS
14 Ornucanne PU3NYECKHUX SIBJICHUH C IOMOIIBIO MOJIEIIeH
[TpakTuueckue paboThI:
HiHPar###l13Mepenue pacCTOSHUM.
s ###Par###3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.
' HHHPar###Onpenenenre pa3MepoB MaJbIX TEJ.
H#HH##Par##HtI3MepeHne TeMIeparypbl Py MOMOIIY KUIKOCTHOTO TEPMOMETpa
U JaT4hKa TeMIepaTyphl
ITEPBOHAYAJIBHBIE CBEJJEHU A O CTPOEHMU BELLIECTBA
1 #HH#HParfi##CTpoeHHE BEIIECTBA: aTOMblI U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI,
' JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA
27 ###Par### ]| Brokenne yacTull BemiecTBa. CBsI3b CKOPOCTH JIBIXKEHMS YACTHIL C
' TeMreparypoit. bpoyHosckoe aBmxenue, nuddysus
23 B3aumopeiicTBie yacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE
HH##Par##H ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U
24 TBEPABIX (KpUCTAINIMYECKUX) Tesl. B3auMoCBsA3b MEXIy CBOMCTBAaMHU BELIECTB
g B Pa3HBIX arperaTHhIX COCTOSIHUSX U MX ATOMHO-MOJIEKYJIIPHBIM CTPOECHUEM
2.5 OCcoOEHHOCTH arperaTHhIX COCTOSTHUN BOIBI
[TpakTuueckue paboThI:
#H#Par###Onenka auamMeTpa aroMa METOAOM psI0B (C HCHOJb30BaHUEM
Y dboTorpadwuii).
HH#HPar###OnBITH 10 HAOIIOACHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
#HHPar###OnbITEI MO OOHAPYXKEHUIO  JIGUCTBUSL CHUJI  MOJICKYJIIPHOTO
MPUTSKEHUS




JIBVDKEHUE U B3AUMOJIEMCTBUE TEJI

3.1

MexaHu4deckoe JABMIKCHUC. PaBHOMCpHoe 1 HCPABHOMCPHOC JIBUKCHUC

3.2

#HH##Par##HCropocTh. CpenHsisi CKOPOCTh IIPU HEPABHOMEPHOM JBUKCHUHU.

Pacuér nyty ¥ BpeMEHU IBUKECHUS

33

SIBneHue HHCPLUU. 3aKoH HHCPpUOUH. BzaumogelictBue Ten Kak IIpuinHa

HN3MCHCHUSA CKOPOCTU IBUKCHHUA TCII. Macca kak MCpa UHECPTHOCTH TCJIa

34

#i#HParf##] InotHocTh BemecTBa. CBsA3b IVIOTHOCTU € KOJMYECTBOM MOJIEKYJ B

enuHuIEe 00BEMA BEIIECTBA

3.5

Cuita Kak XxapakTepuCTHKa B3aMMOACHCTBHS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. 3mMepeHue cuiibl ¢ MOMOIIbIO JUHAMOMETPA

3.7

HiHParf##SIBnenne TaroteHus U cuwia TspkecTH. Cuila TSKECTH Ha JIPYTUX

mwra”HeTax. Bec Tena. HeBecomocTh

3.8

Cuna Tpenus. TpeHHE CKOJBXKEHHS UM TpPEeHHE MOKos. TpeHue B mpupoje u

TCXHUKE

3.9

#HH#Par##H#CnoxkeHre  CWJI,  HAaNpaBJIEHHBIX O  OJHOM  MPSIMOM.

PaBHOzelCTBYIOIMAs CHUIT

3.10

[TpakTuueckue paboTHI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO IBMKEHMs (IIapHKa B JKUIKOCTH,
MOJIETI DJIEKTPUYECKOTO0 aBTOMOOWIIS M Tak nanee). OmpeneneHue cpeiaHei
CKOPOCTH CKOJIBKEHHSI Opycka WM IIapuKa [0 HAKJIOHHOW IJIOCKOCTH.
Omnpenenenre MIOTHOCTH TBEPAOro Tena. OMNbITh, JAEMOHCTPHUPYIOLIUE
3aBUCUMOCTh pacTsoKeHHs (aedopMariiu) Npy>KUHBI OT TMPUIOKEHHON CHIIBL.
OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBXEHHUS OT Beca

TeJla U XapakTepa COMPHUKACAIOIINXCS IIOBEPXHOCTEH

3.11

dusnueckre SBICHUS B NPUPOAE: NPUMEPBHl ABWKEHHA C pasInYHbIMU
CKOPOCTSIMM B ’KMBOW M HEKUBOW MPUPOJE, IEUCTBUE CUIIbI TPEHMSI B IPUPOJIE U

TCXHUKE

3.12

TexHu4YecKre yCTpOMCTBA: IMHAMOMETP, MOAIIUITHUKA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Jasnenue tBEpaoro Tena. CrocoObl yMEHBIIEHUS U YBETUYEHUS JIaBICHUS

4.2 JlaBnenue rasa. 3aBUCUMOCTb JIaBJICHUS T'a3a 0T 00bEMa, TEMIIEPaTyphl

43 Ilepenaya paBiieHUs TBEPABIMU TEIaMM, JKUIKOCTSIMH UM Tra3aMu. 3aKOH
' [Tackans. [IneBMaTHueCcKre MaIIMHbI

4.4 3aBHCUMOCTD JAAaBIICHUS KUAKOCTH OT TITyOHMHBL. [ mapocTratudeckuii mapamaokc.




Coobuiaromuecs cocyapbl. I napaBiuueckie MeXaHU3MbI

4.5

AtMochepa 3emnu u armocdepHoe naBieHue. [IpuumHBI CylIEeCTBOBaHUS
BO3AyIIHOM  oOosmouku  3emsn.  Oneir  Toppuuennn.  3aBUCUMOCTh

aTMOC(epHOro JaBJI€HUs OT BHICOTHI HaJl yPOBHEM MOPSI

4.6

W3mepenune  armocepHoro  nmaBieHus. [lpubopel s U3MepeHUs

aTMOC(l)CpHOFO JaBJICHU A

4.7

JlelicTBrE XKUIKOCTH M ra3a Ha MOTPYXEHHOE B HHUX TeNo. BrITankuBaromias

(apxumenoBa) cuiia. 3aKkoH Apxumena

4.8

IImaBanue ten. Bo3gyxoruaBanue

4.9

[TpakTuyeckue paboTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyXEHHOH B
KUAKOCTh 4yacTU Tena. OmnpeneneHue BHITAIKUBAIOIIEH CUIIbI, IEHCTBYIOLIEH
Ha TeNo, TMOrpyX’EHHOe B  KUAKOCTh. IIpoBepka  He3aBUCHMOCTH
BBITAJIKUBAIOIICH CUIIBI, JEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT MACCHI TEla.
OnpIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJKHUBAIOIIEH  CHJIBI,
JefcTByOIIEl Ha TeI0 B XKUJAKOCTH, OT 00BbEMa MOTrpyKEHHOH B >KHIKOCTh
4acTH Tejla M OT IUIOTHOCTH XKUAKOCTH. KOHCTpympoBaHue apeomerpa WU

KOHCTPYUPOBAHHE JOAKH U ONpe/ieieHne e€ rpy30Mn0IbEMHOCTH

4.10

duznueckue ABJICHUS B MpUpOAC: BIUAHUC aTMOC(bepHOl"O JaBJICHHUA Ha JKUBOM

OpraHu3M, IJIaBaHUE PbIO

4.11

TexHuueckue  yCTpOWCTBA: cooOuiarommecss  CocyAbl,  yCTPOMCTBO
BOJIONIPOBO/IA, TUAPABIMYECKHI IIpecc, MaHOMETp, OapoMmeTp, BBICOTOMED,

MOPIIHEBOW HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannyeckas MOIIHOCTD

53 [TpocTble MexaHM3MbI: pblyar, OJOK, HaKJIOHHas IJI0cKOocTh. IlpaBuio
' paBHOBECHS phluara

54 [TpuMeHeHne TipaBUIIa PaBHOBECHS pblyara K OJIOKY

55 «3on0T0€ mpaBwiao» MexaHuku. Kosdduuumenr momnesHoro aencTBUs
' MexaHu3MoB. [IpocTbie MeXaHNU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanbHas SHEPrum Tela, MOJHATOr0 HaJ 3eMIEN

5.7 Kunernueckast sneprus

s g [lonHass MexaHuWyeckas »JHEprus. 3aKOH W3MEHEHMs] U  COXpaHEHHUS

MEXaHUYeCKOU OHCPIUH




[TpakTuueckue padboThI:
#H#HPar#H#Onpenenenre padoThl CUIIBI TPEHUs IIPU PABHOMEPHOM JIBM)KEHUHU
59 Tea 10 TOPU30HTAIIBHOM MOBEPXHOCTH. lccnenoBanue yclloBU paBHOBECUS
peruara. Msmepenne KIIJI HakimoHHOl 1utockocTH. WM3yueHue 3akoHa
COXpaHEHUs MEXaHUYECKON SHEPIUH
5.10 @u3nyecKue SIBICHUS B IPUPOJE: PbIYAry B TEJIE YEJIOBEKA
511 TexHuueckue yCTpOMCTBA: pbIYar, IMOABMKHBIA M HEMOABWXHBIN OJIOKH,
' HaKJIOHHAs IJIOCKOCTh, IPOCThIE MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kox
hasaena | semenTa IIpoBepsiemble 3JIeMeHTBI COEPKAHUSA
TEIIVIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKOM TEOPHUU CTPOCHMS BEILECTBA.
6.1 | Macca u pasmepsl MoieKyJ. OIBITBI, NOATBEP)KJAIOLUIME OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKOH TEOPUH
62 Mogenu  TBEPAOro, JKUAKOIO M ra3oo0pa3HOrO  COCTOSHHUM  BEIECTBa.
. Kpucrannuueckue u amopdHbIe TeIa
63 OObsicHEHHE CBOMCTB Ta30B, JKUIKOCTEH W TBEPIBIX TEI HAa OCHOBE ITOJOKCHUM
. MOJIEKYJISIPHOKHHETUYECKOH TEOPUU
6.4 | CmMaunBaHue U KaNWJUISIPHBIC SIBIICHUS
6.5 | TeruioBoe paciIMpeHHE U CXKAaTHE
6 6.6 | Temneparypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JIBMIKEHUS YACTHULL
67 Baytpennss sneprusi. CiocoObl U3MEHEHUs BHYTPEHHEH SHEPTHH: TeIuionepeaada u
. COBepILIEHHE PAOOTHI
6.8 | Buael Teronepeayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3ITyYCHHE
6.9 | KonnuecTBo TEIIOTHL. Y AeIbHas TEIIOEMKOCTD BEILIECTBA
6.10 | Terto0OMEH U TEIUIOBOE PaBHOBECHE. Y paBHEHHE TEMJIOBOTO OaaHca
611 [InaBneHve u oOTBepAeBaHME KPUCTAUIMUECKUX BELIECTB. YJelibHas TEIJIoTa
. IUIABJICHUSA
610 [TapooOpazoBanue u koHaeHcanus. HWcmapenue. Kumenuwe. VYpaenbHas Terora
. napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOTO AABICHUS
6.13 | BnaxxHocTs Bo3ayxa




6.14

SHCPFI/ISI TOIIJINBA. YIL'eJ'II)HaSI TCIJIOTA CTOpAaHUA

6.15

[Tpununsr pabotsl TermoBbix nsurareneid KIIJ[ teruoBoro neurarens. TeroBsie

JIBUTATEIIM U 3aLUTA OKPYKAIOUIEH CPEbI

6.16

3aKkoH COXpPAHCHUA U NIPCBpALICHUS SHCPIr'UU B TCIUIOBBIX NPOLECCaX

6.17

[TpakTrueckue pabOTHI:

HH#HPar###ONBITH 10 0OHAPY)KEHUIO AEUCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHHSL.
###Par###ONBITH 110 BBIPALIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COMM MM caxapa.
HH#HPar#H#H##0nbITel 10 HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta3oB, KUAKOCTEH U
TBEPJIBIX TETL.

##HPar#H##OnpenencHe TaBIeHNs BO3AyXa B OaJlJIOHE MITPHUIIA.

HHH#ParfH##ONBITHl, JAEMOHCTPUPYIOIINME 3aBUCUMOCTh [JaBJIEHMsI BO3AyXa OT €ro
00bEMa M HarpeBaHUsI WIH OXJIAXKICHUSI.

###Par### [poBepka runoTe3sl IMHEHMHON 3aBUCUMOCTH JJIMHBI CTOJIOWKA JKUJIKOCTH B
TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphbl.

#H#Par#Ht#Habmonenne W3MEHEHMsT BHYTPEHHEH OSHEPruu Tejda B pe3ylbTare
Teruionepeadu U paboThl BHEIIHUX CHIL.

###Par###lIccnenopanue SBJIEHUS TEIUIOOOMEHA TPH CMEIIMBAHUHM XOJIOJHOW H
ropsiueit BOJAbI.

#HHParf##0npeieneHe  KoJIMYecTBa  TEIUIOTHI,  IOJYYEHHOTO  BOJOM  mpu
TEII000MEHE C HAarpeThIM METAUTMYECKUM LIUIHHIPOM.

##HPar###Onpenenenre yaenbHOU TEIITOEMKOCTH BEIIECTBA.
#H##Par##HlccnenoBanue npoiecca uCnapeHus.

#HHParf##O1peienIeHre OTHOCUTENBHOM BIaKHOCTH BO3yXa.

#HHPar###Onpenenenre yaeabHOU TEIIOTH TIaBICHUS JIbJA.

6.18

@dusnyeckue SABICHHUA B MPUPOJE: IIOBEPXHOCTHOE HATSIKEHHE M KaWIISPHBIC
ABJICHUS B TPUPOJE, KpHUCTAUIBI B Ipupoxae, usiydeHue CoiHIa, 3amep3aHHe

BOJI0OEMOB, MOPCKHE OpHU3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa.

6.19

TexHuueckue yCTpOMCTBA: KalWUIAPBL, IIPUMEPHl HUCIOJIB30BAaHUSA KPUCTAJUIOB,
KUJKOCTHBIM TEPMOMETP, NaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHHS JOMOB,

TUTPOMETPBI, IICUXPOMETP, apoBas TypOUHA, JBUTATEIb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

9HCKTpI/ISaHI/I${ TCII. Z[Ba poaa 3JICKTPUUCCKHUX 3apA10B

7.2

Bsaumoneiictue 3apsikeHHBIX Tel. 3akoH KyoHa (3aBHCHMOCTB CHJIbI B3aUMO/IEHCTBHS

3apSKCHHBIX TCJI OT BEJIMYUHEI 3apsA/10B U paCCTOAHUA MEKIY TeJ'IaMI/I)




Onektpuueckoe mnoje. Hanpsoxk€HHocTh — anexkTpuyeckoro  mnois.  Ilpunnun

7 CYTIEPIO3UIINH IEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
4 Hocutenu snexrpudeckux 3apsaoB. DIEMEHTAPHBIN AekTprudeckuit 3apsia. CTpoeHue
' atoma. [IpoBOAHUKH U JUAIIEKTPUKU
7.5 | 3aKoH coOXpaHEHUs JIEKTPUUECKOro 3apsaa
6 DNEeKTpUYECKU TOK. YCIIOBUSA CYUIECTBOBAaHHUS SJIEKTPUUYECKOrOo TOKA. McTOUHUKH
" | mocrosHHOrO TOKa
27 JlecTBUsL ~ DIEKTPUUECKOro  Toka  (TErIoBO€,  XHMMHUYECKOE,  MAarHUTHOE).
. DIEeKTPUYECKHUM TOK B JKHUJIKOCTSX U ra3ax
7.8 | Dnexkrpuyeckas uenb. Cuiia Toka. DIEKTPUUIECKOE HAMPSHKEHUE
7.9 | ConmpoTuBlieHHE TPOBOJIHUKA. Y IEILHOE COMPOTUBIICHUE BEIIECTBA
7.10 | 3akon Oma Ji71s yyacTka Henu
7.11 | [locnenoBarenbHOE U MapaJUIETbHOE COSTUHEHUE TPOBOJHUKOB
7.12 | PabGoTa 1 MOIITHOCTH 3JIEKTPUIECKOT0 ToKa. 3akoH J[xoyis — Jlenna
713 DneKTpuYecKue Ienu U MOTpeOuTeNnu >MeKTpudeckoi sHepruu B ObiTy. KopoTkoe
‘ 3aMbIKaHUE
7.14 | IloctossHHBIE MarHuThl. B3anMo1elicTBHE MOCTOSHHBIX MAarHUTOB
7.15 | MarautHoe noJjie. MarHuTHOE noJie 3eMJIM U €ro 3Ha4YeHUE 1Sl )KU3HU Ha 3emile
716 Oneir  Opcrena. MarHutHoe  1osie  JeKTpudeckoro  Toka. IIpumenenue
. AJICKTPOMArHUTOB B TEXHUKE
JleficTBHE€ MarHUTHOTO TOJISI HA POBOJAHUK C TOKOM. DJIEKTPOIBUTaTEb TOCTOSIHHOTO
7.17 | Toka. HWcnonb3oBaHME »3JIEKTPOABUIaTENed B TEXHUYECKMX YCTpOMCTBaX U Ha
TpaHCIopTe
7.18 | Onbitel @apanes. SABneHue snekrpoMarauTHoM unaykuun. [Ipasuno Jlenma
71 OnekTporerepatop. CrocoObl MOTYUYeHHs! SICKTPUUECKON SHEPTUU. DIEKTPOCTAHIIUN
' Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTuueckue pabOTHI:
OnbITh 10 HAOTIOACHHUIO STIEKTPU3AIUH T HHIYKIIMEH U IPU CONTPUKOCHOBEHUH.
UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJISI HA TPOBOIHUKH M TUAJICKTPUKH.
7.20 | Coopka u mpoBepKa pabOThI MEKTPUUECKOMN NN MTOCTOSTHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbI TOKA.
N3mepenue u peryivpoBaHue HapsiKEHUSI.

HccnenoBanne 3aBUCHMOCTH — CHJIBI  TOKa, HMIYIIETO 4Yepe3  PE3HUCTop, OT




COTIPOTHUBIICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.
OneIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  COMPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIMHBI, IJIOMIA U ONEPEYHOT0 CEYEHHs U MaTepuara.

[IpoBepka mpaBHiIa CIIOXKEHHS HAIPSHKEHUH OPU TOCJIEA0BATEIbHOM COCIUHEHUU
JBYX pe3ucTopoB. [IpoBepka nmpaBuiia Jijisi CUIIbI TOKA NP MapaJUIeIbHOM COCIMHEHUN
pesuctopoB. Omnpezenenue pabOThl AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.
OnpeneneHne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIIEISEMON Ha pPE3UCTOPE.
I/ICC.HGIIOBaHI/Ie 3aBUCUMOCTHU CUJIbI TOKA, UAYIICTO YCPC3 JIAMIIOYKY, OT HAIIPAKCHUA
Ha Heill. Onpenenenne KIIJI nHarpeBarens. MccrnemoBaHue  MarHUTHOTO
B3aMMOJICHCTBUS MOCTOSIHHBIX MAarHUTOB. V3ydyeHne MarHWTHOTO MOJISI MOCTOSIHHBIX
MarHuTOB TpU HX OObEOAWHEHHMH U pasfeneHud. FccnemoBanue [edCTBUS
NEKTPUYECKOTO TOKAa HAa MArHUTHYK CTpenky. ONbIThl, JAEMOHCTPUPYIOILKE
3aBUCUMOCTBb CHIJIbI BSaI/IMOI[eﬁCTBHSI KaTyllKyu C TOKOM M MarHuTa OT CHJIBI TOKa H
HaIpaBJICHUS TOKA B KaTyuike. 3ydyeHne nelcTBUsS MarHUTHOTO IMOJIA Ha MPOBOJHUK
¢ TokoM. KoHcTpyrpoBanue u usyueHue padotsl snekTpoasurarens. Mamepenne KI1/]
QJICKTPOABUT aTelbHOU YCTaHOBKH. OI1BITE 110 HUCCIICA0BAHUIO SABJICHUSA
3JI€KTpOMaFHI/ITHOﬁ HHAYKOWUU: UCCICAOBAHUC U3MEHEHUN 3HAYEHUS U HaIpaBJICHUA

WHIYKIIMOHHOT'O TOKa

dusuyeckue SBICHUS B MPHUPOJAC: DIIGKTPUUECKUE sBICHUS B arMocdepe,

7.21 | 2NEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TMOJIe 3€MJIH, Ipeid MOJIFOCOB, POIh
MarHMTHOTO TOJIS 7S )KU3HHU Ha 3emiie, MOJSPHOE CUSHUE
TexHUYeCKuEe YCTPOHCTBA: AJIEKTPOCKOI, aMIIEpPMETpP, BOJIBTMETP, PEOCTAT, CUETUHK
79 ANEKTPUYECKOM HSHEPruu, dJIEKTPOOCBETHTEIbHbIE MpPHOOpHI, HarpeBaTeIbHbIC
. ANEKTPONpUOOpsl  (IPUMEpPHI), DIEKTPUUECKHE MPEIOXpPAHUTENH, SIEKTPOMArHUT,
ANEKTPOABHUTATENb MOCTOSIHHOTO TOKA, TeHEPaTOp MOCTOSTHHOTO TOKA
9 KJIACC
Koxa Kon
bastens] s1eMEHTa IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
MEXAHUWYECKUE SBJIEHUA
8.1 | Mexanuueckoe nBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 | OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS
8.3 | PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE




###Par###HepaBHOMepHOE TIpsiMONIMHEHHOE aBMKeHHE. CpemHss W MrHOBEHHas

8.4 CKOPOCTb T€Jla IPU HEPABHOMEPHOM JIBUKECHUHU

8.5 | Yckopenue. PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JIBH)KEHUE

8.6 #H#HPar###CBoOOqHOE maxenne. OneITe! [ annnes

2.7 ###Par###PaBHOMEpHOE TBIKEHUE MO OKPY>KHOCTH. [lepron n yactora oOparieHus.
' JIuneiinas u yrioBast ckopocTu. LIeHTpoCcTpeMUTENBHOE YCKOPEHNE

8.8 | Ilepssrii 3akoH HptoToHa

8.9 | Bropoii 3akon HetoToHa

8.10 | Tperuii 3akoH HeroTona

8.11 | ###Par### [puHiun cyneprno3uiuu Cuil

8.12 | Cuna ynpyroctu. 3akoH ['yka

%13 #H##Par###Cuna TpeHus: cuja TPEHUS CKOJbXKEHHUS, CUJIa TPEHUSI TTOKOS, IPYTHE BUJIbI
' TpEeHUs

%14 #HH#HPar###Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHMA. YCKOpPEHHE CBOOOTHOTO
' TaJICHUS

%15 JiBuxenue miaHet Bokpyr Conniua. [lepBas kocmuueckast ckopoctb. HeBecomocts u
' neperpy3Ku

8.16 | PaBHOBecue MaTepuaabHON TOYKH. AOCOIIOTHO TBEPIOE TEIIO

817 #H##Par###PaBHoBecue TBEPAOro Tena € 3aKPEIUIEHHOMW OChbIO BpamieHus. MoMEHT
' cuisl. LleHTp TsKECTH

8.18 | Nmnynbc Tena. MIsmenenue ummnynbca. IMIyibe cuitbl

8.19 | 3axkoH coxpaHEHMsI UMITyJIbCA

8.20 | ###Par#H##PeakTuBHOE IBUKECHUE

8.21 | MexaHunueckas paboTa ¥ MOITHOCTh

8.22 | PabGora cui TSHKECTH, YIPYTOCTH, TpeHUs. CBs3b SQHEPTUU U paOOThI

8.23 | IloreHmmanbHas YHEPTHS TeNa, MOJAHATOTO HaJl MOBEPXHOCThIO 3eMITU

8.24 | TloTeHimanbHast SHEPTUS CKATON MPYKUHBI

8.25 | ###Par###Kunernueckas sHeprus. Teopema 0 KHHETUYECKOU SHEPTUU

8.26 | ###Par###3aKoH cOXpaHEHMs] MEXaHUYECKON SHEPIUH

[IpakTuueckue padboOTHI:
Omnpenenenue cpeaHell CKOPOCTH CKOJIbKEHUS Opycka WM JIBIKEHHS IIapHKa I10
8.27 | nakinoHHOM miockoctu. OmpejeneHne YCKOpPEHMsI Teja IpH PaBHOYCKOPEHHOM

JABUIKCHHUU I10 HaKJIOHHOM TNIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU PaBHOYCKOPEHHOM JABM)KEHUHU 0€3




HA4aJIbHOW CKOPOCTH.

[IpoBepka THMOTE3bl: €CTU TMPU PABHOYCKOPEHHOM JBMXKCHMHM 0O€3 HauaibHOU
CKOpPOCTH IIYTU OTHOCATCA KaK psaa HEYETHBIX quceil, TO COOTBETCTBYIOLIUC
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

HCCJ’IC}IOB&HI/IG 3aBUCUMOCTH CHJIbBI TPCHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO
naBinenus. Omnpenenenue koddduumeHTa TpeHUs ckoilbxkeHus. OnpeneneHue
KECTKOCTU mpykuHbl. OmnpeneneHue pabOTbl CHUIIBI TPEHUS MPU PABHOMEPHOM
JIBUKEHUM Tella TO0 TOPU3OHTAIBbHON moBepxHOCTH. OmpeneneHue pabOTHl CHIIBI
YHOPYroctu Ipu HOI[T)éMe Ipy3a C HCIOJB30BAHHEM HCIIOABHXHOTO W IOJABUIKHOI'O

OJIOKOB

8.28

dusnyeckue ABJICHUS B MpUpoOJAC: MPUIINBLI U OTJIMBbI, IBHIKCHHUC IIJIAHCT ComHeuHoM

CUCTCMBbI, PCAKTUBHOC JIBUKCHHUC JKUBBIX OPIraHU3MOB

8.29

Texuuaeckue YCTpOfICTBaI CIIMAOMETP, MOAAaTYHUKU TIOJIOKCHUA, pacCcCTOdHUA U

YCKOPEHUSI, paKeThl

MEXAHWUYECKUE KOJIEBAHIM 11 BOJIHBI

KonebarenbHoe nBuxenne. OCHOBHbIE XapaKTEPUCTUKH KOJIeOaHU: IEpUOJ, YacTOTa,

9.1
aMIUIATY 1A
9.9 MaremMatuyeckuii W NPYKUHHBIA ~ MasaTHUKU. [IpeBpamenue osHepruv 1pu
' K0JIe0aTeIbHOM JIBUKEHUN
9.3 | 3aryxatouiue konedbanus. BeiHykneHnsle konebanus. Pesonanc
Mexannueckue BosiHbl. CBOMCTBa MeXaHM4eCKUX BOJH. [IpoosibHbBIE U MOnIEpeyHbIe
9.4 | BonHbl. /InMHA BOJIHBI U CKOPOCTb €€ pacIpOCTpPaHEHHsA. MeXaHU4eCKHE BOJIHBI B
TBEPIOM TeJIE, CEICMUYECKUE BOJTHBI
9.5 | 3Byk. I'poMKOCTb U BeIcOTa 3ByKa. OTpakeHHE 3ByKa
9.6 | Nudpa3Byk u yIbTpa3ByK
[IpakTryeckue paboOTHI:
Omnpenenenye 4acToThl U Mepro/ia KoineOaHu MaTeMaTHYeCKOro MasTHUKA.
OmnpezeneHue 4acTOThI U MEpHOAA KosleOaHUH NPY>KUHHOTO MasTHUKA
97 HccnenoBanne 3aBUCHMOCTH MepuoJia KojeOaHMM MOJBEIIEHHOrO0 K HUTH Tpy3a OT
' JUIMHBL HUTU. VccrenoBaHMe 3aBUCMMOCTH Iepuojia KojeOaHWi NpyKUHHOTO
MasiTHUKa OT Macchl rpy3a. IIpoBepka HE3aBHUCHMMOCTH IepHoja KojeOaHul rpysa,
MOJBEIIEHHOTO K HUTH, OT Macchl TIpy3a M XKECTKOCTH NPYXKHHBIL. I3mepeHune
YCKOPEHHSI CBOOOTHOTO TaJCHUS
93 ®dusnyeckue SABICHUS B NMPUPOJAE: BOCIPUATUE 3BYKOB JKHBOTHBIMHU, 3EMIIETPSICEHUE,
' CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
9.9 | TexHuueckue yCTpOUCTBA: 3X0JOT, UCHOIb30BAHUE YIbTPa3ByKa B OBITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

101 DNEKTPOMarHUTHOE I0Jie. DJIEKTPOMarHuTHbIe BOJHBL. CBONCTBA 31EKTPOMArHUTHBIX

' BOJIH

10.2 | [Ikana 3n€KTPOMarHUTHBIX BOJIH

10.3 | DnexktpomarauTHas npupoga ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA

104 [IpakTrueckue pabOTHI:
' N3ydeHne CBONCTB 37IEKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TesnedoHa

105 @dusnueckue SBIEHUS B IMpUpoJe: OMOJOrMYecKoe JCWCTBUE  BHIMMOTIO,
' yJIbTPapuOIETOBOIO U PEHTI€HOBCKOIO U3TyUYeHU N

10.6 TexHuyeckue yCTpOMCTBA: HCMOJb30BAHHE AJIEKTPOMArHUTHBIX BOJIH I COTOBOM
' CBSI3H

CBETOBBIE ABJIEHUA

11.1 | JlyueBas mozaens cBera. MICTOUHMKH CBETa

11.2 | IIpsMonuHEWHOE pacpOCTPAHEHUE CBETA

11.3 | Orpaxenue ceta. [lmockoe 3epkasio. 3aKOH OTPAKECHHS CBETA

114 [Ipenomnenne ceta. 3akoH mpenoMieHus cBera. [lonHoe BHyTpeHHEE OTpa)keHue
' cBeTa

11.5 | JIunza. Xox nyuei B TUH3E

11.6 | OnTuueckas cuctema ¢oToarrmapara, MUKpPOCKOIA U TeJIeCKoma

11.7 | I'ma3 kak onTU4eckKasi cucremMa. bam3opykocTsh U JATbHO30PKOCTh

118 Pasznoxxenue Genoro ceera B crnekTp. OnbiTel HbioToHa. CrlojkeHue creKTpabHBIX

' 1BeToB. Jucnepcus ceera
[IpakTudeckue paboOThI:

#i#HPar#H##llccnenoBanue 3aBUCUMOCTH YIJIa OTPa)KE€HUSI CBETOBOIO Jiyya OT YIUIa

MaJICHusl.

#H##Par###13yueHne xapakTepUCTHK U300pakKeHUS IPEIMETA B TNIOCKOM 3€pKaie.

###Par###lccnenoBanue 3aBUCUMOCTU yTila MPEIOMIIEHHUS] CBETOBOIO Jiyya OT yIJia
119 MaJeHHs Ha TPAHULE «BO3YX — CTEKIION.

. #iHtPar#Ht# lonydyeHne n300paxeHHi ¢ MOMOIIBIO COOUPAIOIIEH JTMH3HI.
#iHPar#H#OnpenencHre (POKyCHOTO PacCTOSIHUS W ONTHYCCKOW CHIIBI COOMpAroIen
JIMH3BI.

H#H#Par#H##ONbITH IO pa310kKEeHHUIO OEJI0ro CBETa B CIEKTP.
HH#HPar###ONBITEl 10 BOCHPUATHIO IIBETAa NPEAMETOB NPH HUX HAONIOJCHUM dYepe3
LBETOBBIE (DUIIBTPHI

11.10 | ®usnueckue aBaeHus B npupoje: 3atMenust Connua u JIyHsl, IBETa TeJl, ONTUYECKUE




sIBJIEHUS B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUpax)

11.11 | TexHu4yeckue ycTpOHCTBA: OUKH, TIEPUCKOII, POTOANTIAPAT, ONTUIECKHE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA

12.1 | Omsitel Pesepdopaa n mnanerapuas moaens aroma. Mojens atoma bopa

12.2 | Ucnyckanue u noriouieHue ceeta aromoM. KBantel. JInHeiuaTele cieKTpbl

12.3 | PapguoaktuBHOCTb. Anba, 6eTa- 1 raMMa-u3I1ydeHUs

12.4 | Crpoenue atomHoro siapa. HykionHast Mofens aToMHOTo siapa. M3otonsl

12.5 | PagnoaxtuBHbIe npeBpanieHus. [lepron nomypacnana aTOMHBIX sSAEp

12.6 | SnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3aPsI0BOI0 U MaCCOBOIO YHCEII

12.7 | DHeprug cBsizu aTOMHBIX siaep. CBsI3b MacChl U SHEPTUU

12.8 | Peakuuu cunTe3a u nenenus saep. Merounuku sHeprun CosiHIA U 3BE31T

12.9 | SAnepnas sHepreruka. JlelicTBue paiiOaKTUBHBIX U3IyYEHHUH Ha KUBbIE OpraHU3MBI
[IpakTuueckue padboOTHI:
HabmroaeHue criionHbIX M IMHEWYAThIX CIIEKTPOB U3ITYUYEHHUS.

12.10 | UccnenoBanue TPEKOB: M3MEPEHHE HHEPIMM YacTHULIBI 110 TOPMO3HOMY IyTH (1O
(dhoTorpadusm).
W3mepenune paanoakTHBHOTO (poHA
dusnuecKue SBICHUS B MPUPOJIE: ECTECTBEHHBIN PaJIMOAKTUBHBIN (POH, KOCMHUUECKUE

12.11 | nmy4m, paguoakTUBHOE U3Iy4CHHE IPUPOJHBIX MUHEPAJIOB, JEHCTBUE PAIMOAKTUBHBIX
U3JTy4YE€HUIN Ha OPraHU3M 4esloBEKa

1912 TexHuyeckue yCTPOMCTBA: CIEKTPOCKOI, WHAMBUIYAJIbHBIA JTO3UMETP, Kamepa

Bunncona




HHPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kox nposepsiemoro
TpeboBaHHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaAMMbI OCHOBHOTI'0 00111€T0
oOpa3zoBanus Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKK B HAYYHOM KapTHHE MHpa; c(HOPMUPOBAHHOCTH 0a30BBIX
MPEJICTAaBICHUH O 3aKOHOMEPHON CBSI3U U MO3HABAEMOCTH SIBJICHUM MPUPOJBI, O POIU
JKCIepUMeHTa B (usuke, o0 cucreMooOpasyomeil ponu ¢(U3MKH B pa3BUTHH
€CTECTBEHHbBIX HayK, TEXHUKHU U TEXHOJIOTHH, 00 3BOMIOLUU (PU3UUECKUX 3HAHUHN U UX
pOJM B LENOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHpa, O BKJIAJ€ POCCUMCKUX U
3apyOexHbIX YUYEHBIX-QU3MKOB B pa3BUTHE HAyKd, OOBSICHEHHE MPOLECCOB
OKpPY’arollero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTHH

3HaHMs O BHAaX MaTepud (BEUIECTBO M TMOJ€), O MABIKEHHHM KakK Crocode
CyIIECTBOBaHUSI MAaT€puu, 00 aTOMHO-MOJICKYJISIPHOW TEOPUH CTPOCHUS BEIIECTBA, O
buznyeckol  CyIIHOCTHM  SIBIEHUM  OpuUpoAasl  (MEXaHMYECKUX,  TEIJIOBBIX,
AJIEKTPOMATHUTHBIX W KBAHTOBBIX); YMEHHE pa3dyaTh SBJICHUS IO OMUCAHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (U3MUECKOE
SIBIICHUE; YMCHHE pAaclO3HABATh IPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUHA B
OKPYKAaIOIIeM MUPE, BBIACISAS UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[CHI/Ie OCHOBaMM ITOHSITHHHOTO araapara U CHUMBOJIMYCCKOI'O s3bIKa (1)I/ISI/IKI/I u
HCIIOJIb30BAHUC HUX IJIsA PCHICHUA y‘Ie6HHX 3aaa4, YMCHHC XapaKTCPHU30BATh CBOMCTBaA
TCII, (bl/ISI/I‘{eCKI/Ie SABJICHUA W HOPOLECChI, HCIIOJIb3Yi (bYHI[aMeHTaJ'IBHBIe n
OMIIMPHUYICCKHEC 3aKOHbI

VYMeHue OmnuchIBaTh HN3YUYCHHBIC CBOIMCTBA Tel U (1)I/I3I/I‘-I€CKI/IC SABJICHUSA, HCIIOJIb3YyA
(1)I/I3I/ILI€CKI/IC BCIIMYHHBI

Bnagenne ocHoBaMM METOJOB HAy4yHOrO MO3HAHHS C y4ETOM COOJIOACHUS MPaBUI
0e30macHOro TpyzAa: HabIoAeHne PU3NUECKUX SBICHUM:

YMEHHE CaMOCTOSTEIbHO COOUpPATh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M3 JAaHHOTO
Habopa 00OpYJIOBaHUS MO MHCTPYKIIMH, OMHUCHIBATH XOJ OINbITa W 3alUCHIBATh €TO
pe3ynbTaThl, (GOPMYJIUPOBATH BHIBOJIBI;

NPOBEJCHUE TPSAMBIX M KOCBEHHBIX H3MEpeHH (U3MUECKUX BEIMYUH: YMEHHE
IUIAHUPOBATh U3MEPEHUs, CAMOCTOSATEIbHO COOMpATh IKCIEPUMEHTATbHYIO YCTAaHOBKY
[0 MHCTPYKLUH, BBIYMCIATH 3HAUYECHHUE BEJIMYMHBI M AHAIM3UPOBATH I1OJy4YECHHBIE
pe3yabTaThl ¢ YYETOM 3aIaHHON MTOTPENIHOCTH PE3yIbTaTOB U3MEPEHNN;

IIPOBEJICHUE HECIOXKHBIX DKCIEPUMEHTAIbHBIX HCCIECJOBAHMM; CaMOCTOSTEIBHO
coOuparh SKCIEPUMEHTAIbHYI0 YCTAHOBKY W IPOBOAUTH HUCCIEJOBaHHE IIO
UHCTPYKILIMH, MPEJCTABIATh MOJyYEeHHbIE 3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUJIC
TabIuIl W TpadUKOB, YUYUTHIBATh MOTPELIHOCTH, JAENaTh BBIBOJBI MO pe3yJibTaTaM
MCCJIEIOBAHMSI

[Tonnmanue XapaKTepHBIX CBOMCTB (u3MuUeckux Mojeneld (MarepualbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJNO, MOJACIM CTPOSHUS Ta30B, JKUIKOCTEH U TBEPIBIX TeIl,
TUTaHEeTapHasi MOJIENb aTOMa, HYKJIIOHHAsI MOJIE b aTOMHOTO Sipa) U YMEHUE IPUMEHSITh
uX 17151 O0ObSICHEHUsI (PU3HUYECKUX TPOIIECCOB

YMeHue o0bsCHATh (PU3MUECKUE TTPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallM MPAKTUKO-OPUEHTUPOBAHHOI'O  XapakTepa, B YaCTHOCTH, BBIABIATH
MPUYUHHO-CJICACTBEHHBIE CBSI3M M CTPOUTh OOBSICHEHHE C OMOPOM HAa H3yUYECHHbBIE
CBOICTBa (PU3NUECKUX SIBIICHUH, PU3NUECKIe 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENU

YMmenue pemath pacuéTHble 3a1auu (Ha 0aze 2 — 3 ypaBHEHHIA), UCTIOIb3YS 3aKOHBI U
dbopMyIIbI, CBS3BIBAIONINE (PU3NICCKUE BEITUYHMHBI, B YaCTHOCTH, 3aIUCHIBATH KPATKOE
yCIIOBUE 33Jaud, BBISBISTH HEIOCTAIOIINME JAaHHbIE, BHIOMpATh 3aKOHBI M (POPMYJIBL,




HeoOXonuMble JUIsl €€ peLIeHMs, MCIIONb30BaTh CIPABOYHBIC J@HHbIC, IPOBOJUTH
pacu€Tel W OLEHHWBATh PEATMCTUYHOCTH IIOJIyYEHHOTO 3HAYEHHUS (U3NIECKOH
BEJIMYMHBI; YMEHHE ONPEAENSATh pa3MEpHOCTh (U3NYECKON BEIUYMHBI, MOIYYEHHOM
IIPU PELICHUH 33]]a4U

YMeHHe XapakTepu30BaTh IPUHLHUIBLI ACUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM YHCIIE
OBITOBBIX MPUOOPOB, M MPOMBIIUICHHBIX TEXHOJOIMUECKUX MPOLECCOB IO HX
ONMCAHMIO, UCTIONB3Ysl 3HAHUSA O CBOMCTBAX (M3WYECKHUX SBICHHH U HEOOXOAMMBIC
¢du3nueckre 3aKOHOMEPHOCTH

10

VMeHHe UCIOJIBb30BaTh 3HAHUS O (DM3WYECKHX SIBICHUSAX B MOBCECIHEBHOW >KU3HU JUIS
oOecrieyeHns 0Oe30macHOCTH TpH  OOpamieHHd ¢  OBITOBBIMH  IpUOOpaMH |
TEXHUYECKHMH YCTPOWCTBaMH, COXPAaHEHHsS 3I0pOBbS M  COOJIOJCHUS HOPM
IKOJIOTUYECKOTO TIOBEACHHUS B OKpYXKAIOWICH Cpeie; MOHMMaHHEe HEOOXOAMMOCTH
IpUMEHEHHsS  JTOCTWKEHHH  (GU3MKM W TEXHOJNOTMH ISl  pPaldOHAIBHOTO
IPUPOJIOTIOIH30BAHHUSI

11

OnbIT moucKa, MpeoOpa3oBaHUs U MpeAcTaBieHUS uUHPopManuu (QU3HYECKOTO
COJIEp’)KaHUsl C HCIOJIb30BaHUEM HH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHIA;
YMEHHE OLEHUBATh JOCTOBEPHOCTH MOJIYYEHHOM MH(pOpMAIUKM HA OCHOBE MMEIOLINXCS
3HaHUW W JIOMOJHUTENbHBIX HMCTOYHHUKOB; YMEHHE HCIIOJIb30BATh IMPU BHIOJHEHUU
y4eOHbIX 3aJlaHMil Hay4HO-TIOMYJISIPHYIO JIMTEpaTypy (HU3UUECKOro COAep KaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu MHTepHeT; BiajeHue 0a30BbIMU HaBbIKAMU
npeoOpa3oBaHuss MHPOPMALMKM U3 OAHOM 3HAKOBOM CHUCTEMBI B JAPYTIYyl0; YMEHHE
co3/aBaTb COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOLICHHSI HA OCHOBE MH(pOpMaIUU
U3 HECKOJIbKUX HCTOYHUKOB




INIEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMBIX HA OI'9
11O ®U3UKE

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

MEXAHUWYECKUE SABJIEHUA

1.1

Mexannueckoe JBwkeHue. MarepuanpHas Touka. Cucrema  oTcuéra.

OTHOCUTENBHOCTh JABHOKCHUA

PaBHOMepHOE 1 HepaBHOMepHOe nBIXKeHUe. CpenHsas ckopocTb. Dopmyna i

1.2 BBIYUCIICHUSI CpeTHEH cKopocTh: V = S/t
PaBHOMEpHOE MPSIMONIMHENHOE JIBMKEHHE. 3aBUCUMOCTh KOOPAMHATHI TEaa OT
BPEMEHHU B CITy4ae paBHOMEPHOTO NPSIMOJIMHEWHOTO IBUKEHUS:
13 x(1)=x,+uf
I'paduky 3aBUCHUMOCTH OT BPEMEHU [IJsl TPOEKIMH CKOPOCTH, MPOCKIIUU
nepeMenieHus, IyTH, KOOPAWHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUHN
3aBUCUMOCTh KOOpDAMHATHI Te€la OT BPEMEHHM B Cily4a€ pPaBHOYCKOPEHHOTO
NPSIMOJIMHEMHOTO JIBUYKECHUS:
2
Se(f) =vo, #1+ay * ;
2
@opMysbl I MPOCKUUU TEPEMEIIEHHUs, MPOCKIUU CKOPOCTH U TMPOEKIIUU
YCKOPEHHUS TIPU PAaBHOYCKOPEHHOM MPSIMOJIUHEUHOM JIBUKEHUM:
1.4 .SA,(f)=LJ01_'F+ﬂ_\_'£.
2
U.\'(r) =Up, +0 -1,
a (f)=canst,
uh.: — UH: =2a.s,
I'paduku 3aBUCUMOCTH OT BPEMEHHU IJisi TPOEKIMU YCKOPEHHUs, MPOEKIIMU
CKOPOCTH, TIPOCKIMH TMEPEMEIICHUs, KOOPJIUHATHI IPU PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBUYKEHUU
CBobomHoe maneHue. GopMyIibl, OMUCHIBAIOIINE CBOOOAHOE TAJCHUE TeNa 0
1.5 BepTUKAIN (JBM)KCHUE Tella BHHU3 WM BBEPX OTHOCHUTEIBHO ITOBEPXHOCTH

3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHH JUIS MPOCKIUH YCKOPEHHS,




IOPOEKLMH CKOPOCTH M KOOPAMHATHI MpU CBOOOJHOM TAaJE€HUU Tejla 110

BCPTHKAIN

1.6

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS Tella 10 OKpYKHOCTH. Hampasnenue
CKOPOCTH.
dopmysaa Ui BBIYUCICHHS CKOPOCTH Yepe3 PaJnyC OKPYKHOCTH M TEPUO[
oOpareHus:

2R

T

LentpoctpemurensHoe yckopeHue. Hampapienwe mEHTPOCTPEMUTENHHOTO

yckopenus. @opmyra Jj1sl BBIYUCIIEHUS YCKOPEHUS:

1.7

Macca. IInotHocTs Bemecta. @opmyiia A1 BBIYUCICHUS IUIOTHOCTH:

1.8

Cuna — BCKTOpHAA (I)I/I3I/I‘ICCK8.H BeanunHa. CIIOKEHHUE CUIT

1.9

SBnenne nnepiuu. [lepsoiii 3akoH HeroToHA

1.10

Bropoii 3akon HeroToHa:
F=m-a

COHaHpaBHeHHOCTB BCKTOpa YCKOPCHUS TCJIa U BEKTOPA CUJIbI, HeﬁCTBYIOHICfI Ha

TCII0

1.11

Bzanmopericteue ten. Tperuit 3akoH HeroroHa:

==y

1.12

TpeHHe IIOKOA U TPCHUC CKOJIbKCHUSI. d)opMyna IJIs1 BBIYUCIICHUS MOAYJIST CHUIIBL

TPECHUA CKOJIbKCHUSA!




F_=un-N

1.13

Hedopmanus Tenma. Ynpyrue u Heynpyrue nedopmanuu. 3aKOH YHPYrou

nedhopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TATOTCHUA:

My - M4
F:G.l—_‘"

'L
Cuna TspKecTd. Y CKOpeHHe CBOOOHOTO T ACHHUS.

®opmyna A BEIYUCICHUS CUIIBI TSHKECTH BOM3H nmoBepxHocTH 3emnu: F = mg.
JIBmxenue maneT Bokpyr Comnia. [lepBas kocMuyeckasi CKOpOCTb.

HesecoMocTs 1 neperpy3ku

1.15

Nmrtynbe Tenna — BeKTopHas (u3uvecKas BeJInIrHa.
p=mo

HNmnynsc cucremsl Ten. U3Menenne nmmyJibea. MMiyabe cusbl

1.16

3akoH COXpPaHCHUA NMITYJIbCA JIs 3aMKHYTOﬁ CHCTEMBI TCII:
D=myU, +1m, U, =const

PeakxtuBHOEC JBHXKXCHHUC

1.17

Mexannueckas pabota. @opmyiia Assi BEIUUCICHUS paOOThI CUIIBI:

A=Fscosa

Mexann4deckasi MOIITHOCTb:

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIrUs. d)opMyJIa JUIA BBIYUCJICHUA

KUHETHYCCKOU OHCPIruu:

mu”

Teopema o kuHeTHUECKOU d3Heprun. PopmyIia A BBIYUCICHUS TOTCHIMAIBHON




OHCPIUM TCJia, IOAHATOIO

HaJ 3eMIIEN:

Ep =mgh

Mexannueckas OHEPIuUsi:

E=E.,+E p
119 3aKOH COXpaHEHUsI MEXaHUYECKOM 3Heprun. @opMyiia Jiyisl 3aKOHA COXPAHEHMS
MEXaHUYECKON YHEPrUu B OTCYTCTBUE CWII TpeHUs: £ = const.
[IpeBpamieHre MEXaHUYECKOW SHEPTUH IPY HAJTUYHMH CHIIBI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Momenr cuiel: M - Fl.
VYciioBre paBHOBECHS phluara:
M +M, +..=0
1.20
[MoaBwxHbIM 1 HenoABWXKHBINA 0;10ku. KII1/I mpocThIX MeXaHU3MOB,
n= Aﬂm&ﬁm
*‘4-.111‘13&11333&3
[aBiienue TBEpIOTO TEIA.
dopMyia 1 BBIYUCIICHUS 1aBJICHUs TBEPIOIO Tea:
-
pP= 5
191 JaBnenue raza. ATMochepHoe JaBlieHHE.
‘ I'mapocraTyeckoe NaBiIeHUE BHYTPH KUIKOCTH.
dopMyia 1 BBIYUCIICHMS 1aBJICHUS BHYTPU KUIKOCTH:
P=pgh+Pp,
1.22 3axoH Ilackans. I'mapaBaudeckuii npecc
3akoH Apxumena. Popmyna g ONPENEICHHUsS BBITAJIKUBAIOLIEH CHIIBI,
JIEHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:
1.23

Fap =P8V

Ycnopue maBanus Tena. [lnaBanue CYZA0B U BO3QYyXOILIaBaAHUC




1.24

Mexanuueckue kosebaHus. AMIUIMTYAa, MEpUON M YacToTa KojeOaHuH.

CDOpMy'J'Ia, CBA3bIBAOIIAA YACTOTY U IICPUOJ KOJIEOAHHIA:

1.25

MaremMatnueckuil M NpPYXKUHHBIM MasTHUKH. [IpeBpamienue sHeprum mpu

KoJIe0aTeIbHOM JABMOKCHUN

1.26

38.TYX8.IOH_II/IG KoJiIeOaHMsI. BBIHY)I(I[eHHBIe kosieOanus. Pe3oHanc

1.27

MexaHnnueckue BOJIHBI. HpOI[OJ'IBHLIe H IOIICPCYHLIC BOJIHBI. I[JII/IHa BOJIHBI U

CKOPOCTb PaCHpPOCTPAHECHHUS BOJIHBIL:

=gy

1.28

3Byk. I'poMKkocTh M BbIcOTa 3BykKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha I'DaHUIE

IByX cpell. IHppa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomol

W3mepeHne cpenHeil MIOTHOCTU BELIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
OPYXKUHBL; KO3(pUIMEHTa TPEHUS CKOJIBXKEHHUS; pabOThl CUJIbl TPEHUS, CHIIbI
yIPYTOCTH; CPEIHEH CKOPOCTH JIBUXKEHHs OpycKa IO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHHUs1 OpycKa MpW MABMXKCHHH 110 HAKJIOHHOW IUIOCKOCTH; YaCTOThI M
nepuoja KoyieOaHMH MaTeMaTH4YeCKOro MasTHHMKA; YacTOThl U IepHoja
KOJIeOaHWI IPY)KUHHOTO MasiTHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO HA phIYar;
paboThl CWJIBI YNPYTrOCTH MPH MOABEME TPpy3a C IMOMOIIBIO HEMOABHKHOTO
010Ka; paboTHI CUJIBI YIIPYTOCTH NPU MOABEME TPy3a C MOMOIIBIO TTOJIBHKHOTO
6J0Ka.

WccnenoBanne 3aBUCHMOCTH apXMMEIOBOW CHUJIBI OT 00BEMa MOrpyKEHHOMN
YacTu Tejla U OT IUIOTHOCTH KMJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOLIEH CHIIBI
OT MACCHI T€JIa; CUJIbI TPECHUSA CKOJILXKCHUA OT CUJIbI HOPMAJIBHOT'O OAAaBJICHUA U OT
poJia TIOBEPXHOCTH; CHIIbI YIPYTOCTH, BOSHHUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopMaIuu MPYy>KUHBI, YCKOpEHUs: Opycka OT yria HaKJIOHAa HampaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHHKA OT JJIMHBI HUTH, MEpHOAa
Kosie0aHUI MPYXUHHOIO MasTHUKAa OT MacChl Ipy3a M KECTKOCTU INPY>KUHBI,
UCCJIEIOBAaHNE HE3aBHCHUMOCTH TMEpHOoJa KONEeOaHW HUTSHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS phlyara

1.30

Qusuueckue s61eHUs 6 npupoode: TIPUMEPH IBWKEHHUS C Pa3INYHBIMU
CKOPOCTSIMU B KHBOU M HEKUBOI MPUPO/JIE, NIeUCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKC, TMPWIHMBBI W OTJIWBBI, JABWIKXCHUC IIJIAHCT ConHeyHOH CHUCTCMBI,




PCAKTUBHOC ABUKCHHUEC KUBBIX OPraHU3MOB, pbldyarvd B TCJIC YCIIOBCKA, BIUAHUC
aTMOC(I)epHOFO JaBJICHHA Ha JKUBOH OpraHu3M, IIJIaBaAHUC pBI6, BOCIIpHATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMUYecKue BOJIHBI, HyHaMH, 3X0

Texnuueckue yCl’l’tpOﬁCﬂ’lGd.’ CIIMAOMCTP, AATYUKU IIOJIOKCHUA, PACCTOAHUSA U
YCKOPCHUA, OUHAMOMCTD, IMMOAUIMIIHUKH, PAKECThI, pbIYar, HO,Z[BPI)KHBIFI n

HCHOHBH)KHBIﬁ 6JIOKI/I, HAKJIOHHAA IIJIOCKOCTb, MNPOCTLIC MCXAaHU3MbI B 6BITy,

to1 cooOIIaroImecs: Cocybl, YyCTPOMCTBO BOAOMPOBOAA, THUAPABIMYECKHM Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJSIPHO-KMHETHUECKOW  TEOPHUH  CTPOCHUS
2.1 BerecTBa. Mojenu TBEPIOTOo, KHUAKOTO U ra3000pa3HOr0 COCTOSHUI BEIIECTBA.
Kpucrannuaeckue u amopdHsbie Tena
27 JBwxkenue wyactury BemecTBa. CBS3b CKOPOCTH JABWKEHHUS YaCTHI[ C
' Temneparypoil. bpoynoBckoe aBmxenue, nuddysus
2.3 CmauyuBaHue Y KalWJUISIPHBIC SIBIICHUS
2.4 TermmoBoe pacuIMpeHue U coxaTue
2.5 TemnnoBoe paBHOBECHE
Y Buytpennsst sueprus. PaGora um Temomepenada Kak CIocoObl M3MEHEHHS
' BHYTPEHHEH 3HEpruun
2.7 Buapl Tenonepenaun: TemIONPOBOIHOCTh, KOHBEKIIUS, U3TyUYECHUE
HarpeBanne wu oxnaxnenue ten. KommyecTBo  TemnoTel. Y jaenbHas
TETIIOEMKOCTb:
2.8
O=cm(t,—t,)
3aKOH COXpaHEHHUS JHEPrUU B TEIUIOBBIX MpOIECCax. YPaBHEHUE TEIJIOBOTO
Oamanca:
2.9 _
0,+Q,+..=0
Hcnapenune u koHzaeHcauus. 3MeHeHHE BHYTPEHHEH SHEPrud B MpoLEcCe
510 ucrapeHuss U KoHjaeHcauuu. KurneHue IKUIKOCTU. YenbHas TemioTa
. napooOpa3zoBanus: L = O/m
2.11 BnaxnocTs Bo3ayXa




2.12

[InaBnenne wu kpucrasmsauus. J3MeHeHWe BHYTpPEHHEW DSHEpruu IIpU

IJIaBJICHHUH U KPpUCTAJIJIN3allUH. VY aenbHas TEIJIOTA MJIaBJICHUS

2.13

BuyTpenHnsst sHeprus cropanusi TOIUIMBA. Y AeNibHAs TEIJIOTa CropaHus TOIUIMBA!
q=0/m

2.14

[punuuns! padots! Temnosbix asurareneii. KIT/[ reroBoro apuraresns

2.15

IIpaxkmuueckue pabomoi

H3Mmepenue yaeabHOM TEIUIOEMKOCTH METaUIMYECKOro LMIMHAPA; KOJINYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmepaTypbl (UKCHPOBAHHOM
Maccpl, B KOTOPYIO OIlyIIEH HAarpeTblii LWINHAP; KOJUYECTBA TEILIOTHI,
OTJAHHOI'O0 HAarpeTbIM LMJIMHIPOM, IIOCIE OIyCKaHHs €ro B BOJY KOMHATHOU
TEMIIEPATYpPbl; OTHOCUTENBHOM BIIAXXHOCTU BO3/1yXd; YIEIbHOW TEILIOTHI
IaBieHus Jbaa. lccnenoBaHwe HM3MEHEHHs TEMIIEpaTypbl BOJABL  IIPH
pa3IMYHBIX YCJIOBUSX; SIBJIEHHUS TEIJIOOOMEHa IPU CMEIIMBAaHUM XOJIOJAHOW U

ropsiueit BOJbI; Mpoiiecca UCIapeHust

2.16

Qusuueckue A6NeHUA 8 npupooe. TIOBEPXHOCTHOE HATSHKCHHE M KalWUIAPHBIC
SBJIEHUSI B MPHUPOJE, KPUCTAILIBI B Npupoae, uznyuenue ColiHLa, 3aMep3aHue

BOJIOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIOB,
KHUJKOCTHBIM TEPMOMETp, NaTUMK TeMIEepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUIPOMETPBI, ICUXPOMETp, MapoBas TypOUHA, ABUraTeilb BHYTPEHHETO

CropaHus

OJIEKTPOMATHUTHBIE SABJIEHUA

3.1

Onexkrpuszanus Tei. J[Ba BUaa 3JeKTpUUECKHX 3apsiioB

3.2

B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona

33

3aKkoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

3.4

3HeKTpI/I‘-ICCKOe TI0JIC. HaHp}I)KéHHOCTL SJICKTPUYCCKOI'O  II0JIA. HpI/IHI_[I/IH

CYNEPHO3UINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocutenn osnektpuyeckux 3apsaoB. JleHCTBUE JIIEKTPUYECKOrO TOJIS Ha

OJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[ToctosiHHBIN 5ekTpudYeckuil ToK. JleHcTBUS AeKTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t, U=A/4

DNEKTPUUECKOE COIIPOTUBIICHHE. Y ACTBbHOE 3JIEKTPUUECKOE COIPOTUBIICHUE:

3.7 R =pl/S
18 3akoH Oma ans ydyactka snekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOAHUKOB:
3.9 [TapamnensHOE cCoeTMHEHNE POBOHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=L+F;R=—".
1 2 et 5
CwmenranHble COSTMHEHUS TTPOBOTHUKOB
3.10 Pabota u moiHOCTH 351ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xoyns — Jlenna:
)
3o OnbeiT Opcrena. MarHuTHOe TMoJie MOPSIMOTO MPOBOJHMKA € TOKOM. JIlnHHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHura. B3anMoIelCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JlelicTBMEe MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM
3.15 OnbiThl Papajes. SABneHue s5eKkTpoMarauTHOM nHAyKIMu. [IpaBuno Jlenma
Ilpakmuuecxue pabomol
N3mepenne  ANEKTPUYECKOTO  CONPOTUBICHUS  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HUKAIONIETO B MPOBOJIHUKE

(pe3ucTophbl, TaMITOYKa), OT HAMPSDKEHUS Ha KOHIAX MPOBOJIHUKA; 3aBHCHMOCTH
COIIPOTUBJICHHS OT JUIMHBI IIPOBOJHUKA, IJIOIIAAN €r0 MOIEPEYHOrO CEYEHUs U

YACJIBHOTO COIIPOTUBJICHHA.




HpOBepKa npaBujia 1A SJICKTPUUCCKOT'O HAIIPAKCHHA IMPU MOCICAOBATCIBHOM
COCAUMHCHUU IIPOBOAHHUKOB; IIpaBUjia JId CHJIBI JJICKTPHUYCCKOI'O TOKa IIpU

HapajuleJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 6 nNpupoode: SIEKTPUUECKUE SBICHHUA B aTMmocdepe,

3.17 AJICKTPUYECTBO JKMBBIX OPTraHW3MOB, MAarHUTHOE IOJI€ 3€MJIH, IPEiQ IMOJIOCOB,
pOJIb MATHUTHOTO TIOJISI JIJIs "KU3HU Ha 3eMile, MOISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETp, BOJBTMETP, PEOCTarT,
CUETYMK  DJIGKTPUYECKOM  SHEPruu,  dBJIEKTPOOCBETUTENbHBIE  MPHUOOPHI,
3.18 HarpeBaTelIbHbIE AJIEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKHUE
NPEIOXPAHUTENH, SJIEKTPOMArHuT, OSJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHbIe BoJHBI. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHoe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [Inockoe 3epkano
3.22 [Ipenominenue cBeTa. 3aKOH MPETOMIICHUS CBETA
3.23 Hucnepcus ceera
304 JIunza. Xoxa nydeit B nmH3e. POKYCHOE paccTosiHhe JMH3bl. OnTuyeckas cuia
. muH3el: D = 1/F
3.25 I'na3 kak ontudeckas cucrema. OnTudeckue mprudopbI
Ipaxmuyeckue pabomuol
###HPar###l13MepeHre ONTUYECKOH CHIIBI cOOMparoniei JHH3BL, (HOKYCHOTO
paccTosiHusl coOuparoiieit JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MepoB MpeIMeTa U
MU300paKCHHsI, KOTJa MPEJAMET PACIOIOKEH B JTBOMHOM (OKyce), MOKazaTess
3.26 MPEJIOMIICHUS CTEKJIA.
#iHtPar#H#H#llccnenoBanue cBocTBa M300pa)KE€HUs, MOIYYEHHOIO € MOMOUIbIO
coOuparomiel JTHH3bI;, U3MEHEHHUs (OKYCHOTO DPACCTOSHUS JIBYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJOMJICHUs CBETOBOTO Jydya OT yIJia IMaJieHus Ha
TPaHUIE «BO3IyX — CTEKIIO)
327 Qusuueckue saeneHus 6 npupode: 3atMmenuss Comuna u JlyHsel, nBera Ten,
. ONTUYECKHUE SBJICHHS B aTMOcdepe (11BeT HeOa, pedpakiius, paayra, MEPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TeEpUCKOI, (QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTH. Anbda-, Oera-, ramma-u3nyueHus. Peakiuu anbda-u Oeta-




pacmana

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [lnanerapras Moaens atToma

4.3 CocraB aToMHOrO0 siipa. M3otonsl

4.4 IIepuon nomnypacnanga aTOMHBIX SAEp

4.5 SAnepHble peakyu. 3aKOHbI COXPAHEHHUS 3apsJ0BOI0 U MaCCOBOI'O YHCET
Qusuueckue s61eHUs 6 Npupode. eCTECTBEHHBIM pPaTUOAKTHUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE HW3JIyY€HHE MPHUPOJHBIX MHUHEPAJIOB,
JENCTBUE PaAMOAKTUBHBIX N3JIyY€HUN HAa OPraHU3M YeJIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHAUBUAYAJIBHBIN TO3UMETpP, Kamepa

BunbcoHa, siiepHas 3HEpreTuKa
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