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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO 00IIero o0pa3oBaHus
COCTaBJICHAa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenogasanus yueoOHoro npeamera «DOusukay.

Copepkanue mnporpaMMmbl 1o (uU3MKe HampaBieHO Ha (opmupoBaHUe
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHW3aldI0 H3yYCHHUS
bU3MKM Ha JEATEILHOCTHOM ocHOBe. B mporpamme mo (u3MKe YUYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM 00y4eHHs, a TAKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOyudeHus (M0 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTD
U3YUYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIM YYUTEIIO B CO3/JaHUM paboydeil mporpaMMbl 10 y4eOHOMY IIPEAMETY.

®du3zrka SBISIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YUCOHBIX
MIPEIMETOB, MOCKOJBKY (PH3NYECKHE 3aKOHBI JISKAT B OCHOBE MTPOIIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuel, acTpoHoMueH U pusznueckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHUHY MHpa, MPEIOCTaBIISICT HauboJiee sSCHbIC
oOpasibl MPUMEHEHUsI HAYYHOTO METO/a MO3HAHUs, TO €CTh Croco0a MoJydYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsS COCTOWT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpeJrojaracT OBJIaJICHHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYYHYIO
IPaMOTHOCT:

HAay4YHO OOBSICHATH SABJICHUA,



OLICHUBATh U IOHUMATb 0COOEHHOCTH HAayYHOI'O UCCJICIOBAHMA,

HHTCPIPCTUPOBATL AAHHBIC MW HCIIOJIb30BATb HAYYHBIC OOKA3aTCJIbCTBA JIA
IMOJIYUCHUS BBIBOJOB.

[lenn w3yueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mmIero oOpa3oBaHUS
ornpeneneHsl B Konuenmuu npenoaaBaHusi yuyeOHoro mnpeamera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusx Poccuiickoit @Denepanuu, peanu3yrOIINX
OCHOBHBIE ~ 00111€00pa30BaTeNIbHbIE MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Komnernn MunucrepcrBa npocsemienust Poccuiickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3uKu:

npuOOpETEeHNE HMHTEpeca U CTPEMJICHUS OOy4YarOMMXCSd K HAayYHOMY H3YUYEHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUA O HAYyYHOM METOJAE MO3HaHUS U (POPMHPOBAHUE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa H3y4YEHHUS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE TPEACTABICHUN O pPOIM  (QU3UKA I8 Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE TMPEJCTABICHUN O BO3MOXHBIX cepax Oymymiel npodeccuoHaIbHON
JeSATeIIBHOCTH, CBSI3aHHOU C (DM3MKOM, MOJATOTOBKA K JallbHEHIIeMy OOy4YEHHUIO B
ATOM HaIlpaBJICHUH.

JlocTrkeHre 3TUX IIeJIed MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECIIEYMBACTCS PEIICHUEM CIIEAYIOIINX 3a1aY:

NpUOOpPETEHUE 3HAHWI O JUCKPETHOM CTPOEHUM BEIIECTBA, O MEXAHUYECKHX,
TEIUIOBBIX, JICKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npUOOpETEeHNE YMEHHMI OINUChIBaTh W OOBACHATH (PU3UYECKHE SIBICHUS C
UCIOJIb30BAaHUEM TOJIYYEHHBIX 3HAHUM;

OCBOCHHC MCTOOOB PCIICHUA HpOCTCfIHIHX paC‘-IéTHBIX 3aga4 ¢ HCIIOJIb30BaHHCM
(1)I/ISI/I‘IGCKI/IX MO)ICJ'ICI\/’I, TBOPUYCCKUX U IIPAKTUKO-OPUCHTHPOBAHHLIX 3a/a4;

pa3BUTHE YMEHMA HAOMIOJATh TPHUPOJHBIC SIBICHUS U BBINOJHATH OIBITHI,
nJabopaTopHble pabOThl U IKCIEPUMEHTAIBHBIC UCCIEAOBAHUS C UCIIOIH30BAHUEM
U3MEPUTETHHBIX TPUOOPOB;



OCBOCHHE TPUEMOB paboThl ¢ nHPOpMaImenn GU3NIECKOTO COACPKaHUS, BKITFOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHAU3 M KPUTHUYECKOE
OlieHMBaHKE UH(POPMAIIUH;

3HAaKOMCTBO cO cdepamMu MpodeCCHOHATBFHONU JESITETbHOCTH, CBA3aHHBIMHU C
¢u3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JIOCTHIXKEHUSX
buznyecKoil HayKu.

Ha usyuenue ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HEZEN0), B 8
Kiacce — 68 yacoB (2 daca B Henelno), B 9 knacce — 102 yaca (3 gyaca B HEJEIIO).

[Ipensaraemelii B mporpaMMe no (U3HKE MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP NPOBEICHMUS
7a00paTOPHBIX pPabOT U OMNBITOB C Y4ETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEH
OoOy4Jarommxcs, CHUCKa AKCIEPUMEHTAIbHBIX 3alaHUl, MPEAJIaraéMbIX B paMKax
OCHOBHOT'O IOCYAApCTBEHHOI'0 dK3aMeHa 10 (PU3HKE.



COAEPXKXAHUE OBYUEHUA

7 KJIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEero Mupa.

®usuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHBL. M3MepeHue ¢usndyeckux BeaudyuH. Pusznyueckue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBeHHO-HaY4YHBIM METOJI TMO3HAHUSA: HAOJIOJEHHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.
MexaHnnueckue, TEIIOBBIE, JICKTPUUYECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckre npuOOpPkI U MPOLEAYpa NPSMbIX H3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM
IpUOOPOM.

Jlabopamopuvie pabomul u onvimaol.
OnpeneneHne UEHbI IeJIEHUs IIKaIbl U3MEPUTEILHOTO TpUdopa.
N3mepenue pacCTOsIHUN.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.
Omnpenenenue pasMepoB MaJIbIX TEJ.

N3mepenune temmeparypbl Opyd NOMOINM YKHAKOCTHOIO TEPMOMETpPA W JaTUMKA
TEMIIEPATyPHI.

ITpoBenenune uccnenoBaHus MO MPOBEPKE TMIIOTE3BI: JAAIBHOCTh MOJETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znean 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CTpOCHI/Ie BCUICCTBA: dTOMbI W MOJICKYJIbI, HX Pa3sMCpBhI. OHBITBI,
AOKa3bIBAOIIHUC JTUCKPCTHOC CTPOCHUC BCIICCTBA.



JBr>kenne dacTtul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHUI[ C
temriepaTypoii. bpoyHoBckoe mBuxenue, nuddysus. BzammoneiicTBue dacTuil
BEIIECTBA: MIPUTSHKEHNUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYeCKUX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX U X aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.
HabitoieHue OpoyHOBCKOTO IBUYKEHUS.
HaGmonenune nuddysuu.

Ha6HIOII€HI/IC HBHGHHﬁ, 06T>SICH5H-OHIHXC5I INPpUTAKCHUCM HWJIM  OTTAJIKUBAHHCM
qaCTHI BCIICCTBA.

Jlabopamopnvie pabomul u onvimaul.
OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyIb30BaHueM (oTorpaduii).
OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.
OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
Pa3nen 3. JIBukeHHe U B3aUMOAeHCTBHE TeJl.

MexaHnudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKCHUE.
Cxopoctb. CpeHsAsi CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUU. Pacuér mytu u
BPEMEHU JBUKCHUS.

SBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaenCTBHE TeNl KaKk NpPUYMHA
U3MEHEHHsI CKOPOCTM JBHXKEHUs Tel. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBSI3b IIOTHOCTH C KOJMYECTBOM MOJIEKYJI B E€IUHULE
o0BbEMa BellecTBa.

Cuita Kak XapakTepUCTHKa B3auMozeucTBHs Tenl. Cuiia ynpyroctd M 3aKOH
I'yka. M3mepenune cwiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHHMS U CHJIA
TsokecTr. Cuila TsKecTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoil. PaBHOmelcTByromas cui. Cujia TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOA. TpeHne B IPUPOJE U TEXHUKE.

Hemoncmpayuu.

HaOnronenre MexaHH4eCcKOro ABMKEHUS Tea.



N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKEHUS.

HaGmronenue siBjeHUST HHEPLIMH.

HabGnronenne n3MeHeHnsi CKOPOCTH MPY B3aUMOJICUCTBUU TEJL.

CpaBHeHHE Macc MO B3aUMOJIEVCTBUIO TEI.

CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.
Jlabopamopuvie pabomul u onvimaul.

OrnpeneneHue CKOPOCTU PaBHOMEPHOTO JBUKECHUS (IIApUKaA B XKUIKOCTH, MOJEIU
AIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WM IApUKa 10 HAKIOHHON
IUIOCKOCTH.

OHpCIIeJIGHI/Ie IIJTOTHOCTHU TBépI[OFO TCIA.

OnebITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHUs (nedopMariii) IpyKUHBI
OT NPUJIOKEHHOM CHUJIBI.

OMNBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHHUS OT Beca Teja
¥ XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYEHUS NaBiieHud. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHHsA raza oT oObEMma, Temmeparypbl. Ilepenada naBieHus
TBEPABIMHU TEJIAMH, KUIAKOCTAMH M rasamu. 3akoH Ilackais. IIHeBMaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJIEHUS KUJIKOCTU OT riayOuHbl. ['mapocratudeckuit
napagokc. Cooluaromuecs: cocyibl. [ napaBiniecKkue MEXaHU3MBbl.

Atmocdepa 3emuin u atmocepHoe namieHue. [IpuunHBI CyliecTBOBaHUS
BO3aAymHOM o0onouku 3emud. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[TpubopsI 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JlelicTBre KUAKOCTU M ra3a Ha MOIPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTbH JABJICHUS ra3a OT TEMIEPATyphI.

Ilepenava naBiIeHMS KUJIKOCTHIO U Fa30M.



Coolmiaromuecs cocyabl.
['mapaBauueckunt mpecc.
[IposiBieHune necTBHsI aTMOC(EPHOTO JABICHUS.

3aBUCHUMOCTH BI)ITEUIKHB&IOHI@IZ CHJIBI OT 00BEMa HOFpY)KéHHOﬁ qaCTu TCJIa H
IINIOTHOCTH XKHUAKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

YcinoBue 1U1aBaHus TeJl: MJIaBaHUE WIIM IMOTPYKCHUC TCJII B 3aBUCHUMOCTH OT
COOTHOIIICHUS MJIOTHOCTEH Teaa u KHUIOKOCTH.

Jlabopamopnvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMA MOTrPYKEHHOW B
XKUIKOCTh YaCTH TeJa.

OnpeneneHue BBITAIKABAIOIIEW CHIIbI, JEUCTBYIOUIEM HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

HpOBepKa HC3aBHCHUMOCTH BI)ITaJIKI/IBaIOHlef/'I CHIIBI, I[GI‘/JICTBYIOHIGI\& Ha TCJIO B
KHUIKOCTH, OT MaCCHI TECJIA.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKMBAIOLIEH CUJIbI, JEHCTBYIOIIEH
Ha TEJIO B XHUAKOCTH, OT 00bEMa MOTPYKEHHOW B KUIKOCTh YacTU Tejla U OT
IJIOTHOCTH >KUIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYUPOBAHHUE JIOAKU U ONPENECICHUE €€
rpy30N0ABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHeprus.
Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuiio
paBHOBecus pbruara. [IpumeHeHne npaBusa paBHOBeCHs pbldara K 0J10Ky. «30510To€
npaBuio» mexanuku. KITJ[ mpocTeix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHHUKE.

Mexanuueckasd dsHepruss. KuHeTmueckas U TOTEHIMAJIbHAS DSHEPIUs.
[IpeBpailieHrie OTHOTO BHJIa MEXAHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpayuu.



[IpuMepbl TPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomul u onvimaul.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JABM)KCHHU TeNa II0
TOPU30HTAIBbHON NOBEPXHOCTH.

HccnenoBanue yCia0BUI paBHOBECHS pblyara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.
M3yyeHue 3aK0Ha COXPaHEHUsI MEXaHUYECKON DHEPTUN.

8 KUIACC

Pa3nea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO--KMHETUYECKOU TEOPUU CTPOCHUS
BemecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE T10JIOXKEHUS MOJIEKYJIAPHO-KUHETUYECKOU TEOPHUHU.

Mopgenu TBEPAOrO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJOXKEHUHW MOJIEKYJISIPHO--KUHETUYECKON TEOPHH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactuill. Buyrpennsas osHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH OSHEpPruu:
TerIonepeaavya u CoBepIieHne padoThl. Busl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KomnuecTBo TeIIOTHI. YelbHAs TEIIOEMKOCThH BEIIEeCTBa. 1€IIo00MeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIuloBoro OanaHca. [lmaBiaeHue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YAEIbHAS TEIJIOTA IIJIABJICHUA.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JIaBJICHHUS.

BnaxnocTs BO3ayXa.
DHeprus TOIJIMBA. Y eJbHas TeIJIOTa CTOPaHHUs.

[Ipunuunel pabotsl TermuoBbix aBurarenei KIIJ[ temoBoro asuratesns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOUIEN CPEJIBL.



3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.
Hemoncmpayuu.
HaOnronenne OpoyHOBCKOTO JABUKEHHUS.
Hao6monenne nuddysuu.
HaOnroenue siBeHUid cMauMBaHUs M KalMWIISIPHBIX SIBJICHUH.
Habnrogenue TemioBoro pacuvupeHus Tei.

M3MeHeHne naaBleHUs rasa MpH HW3MEHEHHH OO0bEMa U HarpeBaHUU WU
OXJIAXKCHUU.

[IpaBuiia u3MepeHus TeMIepaTyphl.
Buasl Terionepenaym.
OxJta)kieHue Ipyu COBEPIIEHUH pabOTHI.
HarpeBanue npu coBepiieHHH pabOThl BHEITHUMU CHUJIaMHU.
CpaBHEHUME TEIUTOEMKOCTEN PAa3IUYHBIX BEIIECTB.
Hab6nronenue xureHus.
HaOmnronenure nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.
Mopean TemIOBBIX ABUTaTEIICH.
Jlabopamopusie pabomul u onvimel.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJICKYJISIPHOTO MPUTSHKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIK caxapa.

OnpIThl MO HAOJIONEHUIO TEIUIOBOTO PACHIMPEHMS Ta30B, >KUIKOCTEH M TBEPIBIX
Tel.

Onpez:eneHI/Ie JAaBJICHUS BO3/1yXa B OasoHe HIITpHrIIa.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJICHHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaXKICHU.

[IpoBepka ruIOTE3bl JUHEWHOW 3aBUCUMOCTH [IJIMHBI CTOJIOMKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMITEPATYPHI.



HaOnronenune n3MeHeHrsi BHYTPEHHEW SHEPIuM Tejla B Pe3yibTare TeIIonepeaadn
Y pabOThl BHEIIIHUX CHJL.

HccnenoBanue SBICHHUS TEIJI0OOOMEHA MPH CMENIMBAHUHU XOJOJHOM M Topsuei
BOJIBI.

OHpC,ZIeJIGHI/IG KOJIMYCCTBA TCIUIOTHI, ITOJIYYCHHOI'O BOI[Oﬁ IIpu TEIJI000MEHE C
HarpCTbiM MCTAJUNIMYCCKUM TUIIUHIPOM.

Onpenenenue yIeapHON TEINIOEMKOCTH BEIECTBA.

HccnenoBanue npoiiecca UCHapeHuUs.

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3yXa.

OrnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIbJIA.
Pazngen 7. JiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JIEKTpUYECKHX 3apsafaoB. B3aummopencrsue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYUHBI 3aPs/I0B U PACCTOSHUS MEXKIY TETIAMH).

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmm
CYINEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUAN 3apsil.
Crpoenune aroma. IIpOBOJHMKM W JUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHHUS JJICKTPUUECKOTO TOKA.
M CTOYHMKM TMOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTO TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuiia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
1151 yuacTtka nenu. [TocneqoBarensHoe U napajjieibHOE COSTMHEHHE MTPOBOHUKOB.

PaGota ® MOImMHOCTH dJeKTpUuYecKoro Toka. 3akoH Jlxoyms—JleHa.
DneKTpudecKre 1Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

ITocTostHHBIE MarHuThl. B3anmoaencTBre MOCTOSHHBIX MArHUTOB. MarouTHoe
rmoje. MarautHoe mojie 3eMIM M €ro 3HaueHHWe g JKu3HM Ha 3emiie. OIbIT
Opcrena. MarauTHOE MoJie 3JIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpoOMariuToB
B TEXHHUKE. J[eICTBME MArHUTHOTO MOJISl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATENb



IIOCTOSTHHOTO  TOKa. lcmosib30BaHME  DJIEKTPOJABUIATENIEM B  TEXHMYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

OnbiTel @apajes. SIBieHre dIEKTpOMarHuTHON uHAyKIuu. [IpaBuio JleHna.
DJIeKTpOreHeparop. CnocoOn1 MOJTyYCHUS AJIEKTPUYECKOMN SHEPIUHU.
DNEKTPOCTAHIIMU HA BO3OOHOBIIIEMBIX UCTOYHUKAX SHEPTHUHU.

Jemoncmpayuu.
DneKkTpu3anus Tel.
JIBa posia 3JIEKTPUUECKUX 3apsiJI0oB U B3aUMOJICHCTBUE 3aPSXKEHHBIX TE.
Y CTpOMCTBO M AEUCTBUE JIEKTPOCKOIIA.
DJleKTpocTaTudecKasi MHIYKIUsI.
3aKOH COXPAHEHUS ICKTPUUECKHUX 3aPsIOB.
[IpOBOIHUKH U JUBJEKTPUKH.
MonenupoBaHU€e CHIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHHMKH TOCTOSIHHOTO TOKA.
JlercTBUSI 3JIEKTPUUECKOTO TOKA.
DJIEKTPUUECKHUI TOK B KUJKOCTH.
["a30BbIii pa3psia.
N3MepeHue Cuiibl TOKa aMIIEPMETPOM.
N3mepenune 3JIeKTpUYECKOTr0 HApPSIKEHUS BOJIbTMETPOM.
Peocrar n MmarasuH conpoTHBIEHUN.
BzanmoericTBue NOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJFOCOB MAarHUTA.
MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.
MarauTHoe 1oJjie Toka. DJIEKTPOMArHUT.

JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEKTPOABUTATEIH TIOCTOSTHHOTO TOKA.
HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.
OneiTel @apajes.
3aBUCHUMOCTH HapaBJICHUS] UHIYKIIMOHHOTO TOKa OT YCIIOBUM €ro BOSHUKHOBEHUSI.
DneKTporeHepaTop MOCTOSHHOIO TOKA.
Jlabopamopuvie pabomul u onvimaul.
OnwITHl IO HAOTIOIEHUIO SJICKTPU3AIMH T MHAYKIIUEH U PU CONPUKOCHOBEHHH.
HccnenoBanue nedcTBUS 3JIEKTPUUYECKOTO MOJISI HA IPOBOJIHUKYU U TUDJIEKTPUKH.
COopka u npoBepka padOThI JIEKTPUIECKOMN 1IETH MOCTOSHHOTO TOKA.
W3mepenune u peryaupoBaHie CUIIbI TOKA.
W3mepenne u peryInpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCHMOCTM CHJIBI  TOKA, MAYIIErO Yepe3 pe3ucTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

OHBITI)I, ACMOHCTPUPYIOINHUC 3aBUCHMOCTDb JJICKTPHYCCKOI'O COIIPOTHBJIICHHUA
IMPOBOJHHUKA OT €TI0 JUIMHBI, IJIOIIAAN ITOIIEPEIYHOTO CCUCHUA U MaTCpHralia.

[IpoBepka mpaBuia CIOXKEHHS HAIPSHKEHUH MPU MOCJIEA0BATEIIbHOM COEIUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Juisi CUIIbI TOKA MPY NMapayieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenre paboThI JEKTPUUIECKOT0 TOKA, UIYILIEr0 Yepe3 Pe3ucTop.
OmnpeneneHne MOIIHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

HccenenoBanre 3aBUCUMOCTH  CHJIBI  TOKA, HAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.
HccenmemoBaHre MarHUTHOTO B3aMMOJICHCTBUS IIOCTOSSHHBIX MAarHUTOB.

V3ydeHre MarHUTHOTO TIOJSl IOCTOSIHHBIX MAarHUTOB TPU HX OOBCIUHCHHH |
paszencHuN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



OHBITBI, ACMOHCTPUPYIOIIHUEC 3aBUCUMOCTb CHIJIbI BBaHMOHCﬁCTBHﬂ KaTyluKu ¢C
TOKOM M MardvTa OT CWJIbl TOKAa U HAIIPABJICHUA TOKA B KATYIIKC.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.
KoncTpynpoBanue u uzydeHue paboThl JJIEKTPOIBUTATENS.
N3mepenue KIIJI anmekTpoaBUTraTeibHON YCTAHOBKH.

OnBITH IO HCCICAOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOWU: UCCIICAOBAHNUC
W3MEHCHUM 3HAUYCHMS U HaIlpaBJICHUA MHAYKOUOHHOTI'O TOKaA.

9 KVIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwxkeHME. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHEHHOE
nBUxkeHHe. HepaBHOMEpHOE NPSAMOJIMHENHOE NBWKEHUE. CpeHsIsl 1 MTHOBEHHAA
CKOPOCTb TeJIa MPU HEPABHOMEPHOM JBHKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHENHHOe JBUKeHue. (CBOOOIHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMMX’EHUE MO OKPYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akon HeroTroHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI MIOKOSI, APYTUE BUJIBI TPEHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
naneHus. JBuwkenue rmiaHeT Bokpyr Comuina. IlepBas kocMmuyeckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIO0E Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMI1yJIbCa. PEaKTUBHOE IBUKEHUE.

Mexannyeckass paboTa W MOIIHOCTb. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHEPruu U padboThl. [loTeHInanpHAast YHEPTHS Tena, MOJHATOrO Hall



ITOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHMSI MEXaHWYECKOU
DHEPI'UH.

Jemoncmpayuu.
HaGmronenre MexaHn4ecKoro ABMKEHHUS TeJla OTHOCUTENILHO Pa3HBIX TEJ OTCUéTa.

CpaBHeHUE IMyTel U TPACKTOPUHN JBHKEHUSI OJHOTO U TOTO K€ TeJIa OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

I/IBMepCHI/Ie CKOPOCTH U YCKOPCHUA HpﬂMOJ’IHHCﬁHOI‘O JABUIKCHMUSI.
HCCJ’ICI{OB&HI/IC IIPHU3HAKOB PaBHOYCKOPCHHOI'O JABHUKCHU .
H36HIOII€HI/IC ABHIKCHUA TCJIA 110 OKPY>KHOCTH.

HabmroneHne MexXaHWYECKHWX SBIICHUH, TPOUCXOISANIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBIKEHUU OTHOCHUTEIILHO
KaOuHeTa (QU3UKU.

3aBHUCUMOCTh YCKOPEHUS TeJIa OT MACCHI TEJA U IEVCTBYIOIIEW HA HETO CHJIBI.
HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tesa pu yCKOPEHHOM JBHKECHUH.

[lepenaya uMIrysabca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre NMITyJIbCca MPYU HEYTIPYTOM B3aMMOJICHCTBHH.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO YIPYroM B3auMOIEHCTBUU.
HabGnrogeHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUr PpHU CBOOOTHOM MaJCHUU.

CoxpaHeHHME MEXAHUYECKOM OHHEPruyM IMpU JBWKEHUM Tejla MOJ JIEUCTBHEM
MPY>KUHBL.

Jlabopamopusie pabomel u onvimel.

KoncTpyupoBanue Tpakra i pa3sroHa U JaJIbHEUIIETO PABHOMEPHOTO JABHKCHUSA
IapUKa WUJIU TEJICKKHU.



Omnpenenenne cCpenHeld CKOPOCTH CKOJBKEHUSI OpyCKa WM IBYDKCHHSI IIapyKa 10
HAKJIOHHOU TIJIOCKOCTH.

OHpC,ZIeJIGHI/IG YCKOPCHUA TCJIa IIPpU PABHOYCKOPCHHOM ABWKCHHUH I10 HAKJIOHHOM
IINTTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUU
0e3 HaYaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ClIM MPH PAaBHOYCKOPEHHOM JIBIJKEHHHM 0€3 HadalbHOU
CKOPOCTH IIyTH OTHOCATCSA KakK psAJ HEYETHBIX YKUCEN, TO COOTBETCTBYIOIIUE
IIPOMEXYTKU BPEMEHU OJIMHAKOBBI.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTHU CHJIbI TPCHHUS CKOJIBXKCHHA OT CHUJIbI HOPMAJIBbHOIO
JaBJICHUA.

Omnpenenenue kKodPphuireHTa TPEHUSI CKOJIbKECHHUS.
Omnpenenenne KECTKOCTU PYKUHBI.

Onpenenenue pabOTbl CHIIBI TPEHUS MpPU PABHOMEPHOM JIBH)KEHHMHM Tela IO
TOPU30HTATIBHON NOBEPXHOCTH.

OHpCIIeJIGHI/IG pa6OTBI CUJIbI YIIPYT'OCTH IIPH MOAbEME Ipy3a € HCIIOJIB30BaHHUCM
HCTIOABHKHOI'O U ITIOABHUXXHOI'O OJIOKOB.

N3ydeHue 3aKoHa COXpPaHECHUS SHEPTHH.
Pasznen 9. Mexannueckue K0J1e0aHUA M BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUINTy1a. MareMaTuueckuil U MpyKUHHBIM MasTHUKU. [IpeBparienue
HHEPIUU MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — kosneOanus.  BwiHyxneHHsle — konebanus.  Pe3oHnanc.
Mexanuuyeckue BoJiHBI. (CBoiicTBa MeXaHMYECKMX BOJH. IIpojonbHble U
MONEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexanunyeckue BOJIHbI B TBEPIOM TeEJE, CEHCMUYECKUE BOJIHBL.

3Byk. ['pomMKOCTh 3Byka U BbicOTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIbTPa3BYK.

Hemoncmpayuu.

HaOmronenue koiaebaHuit Tea noa 1eUMCTBUEM CHUIIBI TSXKECTU U CUIIBI YIIPYTOCTH.



Habmonenue xonebanuii rpy3a Ha HUTU U Ha MPY>KUHE.
HabGnronenue BRIHY X IECHHBIX KOJIeOaHU U pE30HAHCA.
PacnipocTpaneHne MpoI0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI1 pe30HaHC.
Jlabopamopuvie pabomul u onvimaul.
Omnpenenenre 4acToOTHl U MepUo/ia KoieOaHN MaTeMaTHYeCKOT0 MasgsTHUKA.
Omnpenenenre 4acToThl ¥ EpUOa KOJIeOaHUM MPYKUHHOTO MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Mepruoa KoaeOaHuid MOIBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanre 3aBUCUMOCTH MEpUOJa KOJIEOAHWW NPYKUHHOTO MASTHHKA OT
Macchl Ipy3a.

[TpoBepka HE3aBUCUMOCTH TIepHOa KoJeOaHui Tpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpys3a.

OHBITI)I, ACMOHCTPUPYIOIIHNC 3aBHUCHUMOCTL IICPHOJAa KoJIcOaHMI IIPYXUHHOI'O
MasATHHKA OT MaCChI I'py3a U JKECTKOCTHU IIPY>XHUHBEI.

N3mepenne yckopeHusi CBOOOIHOTO MaJAeHHUS.
Pazgea 10. DneKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  JJEKTpOMarHuTHble  BOJHBL.  (CBoiicTBa
AJIEKTPOMArHuTHbIX BOJIH. [lIkama »JeKTpoOMarHuTHBIX BOJIH. lcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DnieKTpoMarHuTHas Tpupoaa cBera. CkopocTh cBeTa. BoiHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.
CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.
BonHOoBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.

N3yyeHue CBOMCTB AJIEKTPOMATrHUTHBIX BOJIH C MOMOIIbI0 MOOUIIBHOTO TeleoHa.



Pa3pen 11. CBeToBbIe IBJICHHUS.

JlyueBas MOJIEJIb CBe€TA. HUcTounukn CBeETA. [IpssimonHeHOE
pacapocTtpaHenue cBera. 3atMeHus ConnHua u JIynsl. Otpaxkenue cBeta. [lmockoe
3epKaJio. 3aKOH OTPAKEHHUSI CBETA.

HpCJ'IOMJIeHHC cBeTa. 3aKOH IMpCIIOMJICHUS CBCTA. Ilonnoe BHYTPCHHCC
OTPAKCHUC CBCTA. Hcnonp30BaHuE MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B
OIITHYCCKHUX CBCTOBOAAX.

JIunza. Xop nyyedt B tuH3e. OnTudeckas cucrema ¢oToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTh U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUH B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuii CBETOBO/I.

Xon nyuyei B coOuparolieit JInH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus doToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxxenue 6e510ro cBeTa B CIEKTP.

[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.
Jlabopamopusie pabomel u onvimel.

HccnenoBanrie 3aBUCUMOCTH yTJIa OTPaKEHUs CBETOBOTO Jy4ya OT yriia MaJeHHUs.

N3ydeHne XxapakTepUCTUK U300pakEeHUs IpeIMETa B INIOCKOM 3epKalle.



HCCHGI{OB&HI/IC 3daBUCUMOCTH yTIJIa NPCIIOMIICHUS CBETOBOI'O JIyda OT yIJia MMaJCHUA
Ha rpaHulc «BO3yX—CTCKIIO».

[Tonyyenue n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3BI.
Omnpenenenre GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOUpAIONIeH TUH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnBITH IO BOCIPHUSTHIO I[BETA MPEAMETOB NPH MX HAOIIOJCHUU Yepe3 I[BETOBBIC
(UIBTPHI.

Paszngea 12. KBanroBble siBJIeHHA.

Onwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U norioiieHre cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHs 3apsilOBOIO M MAacCOBOIO YHCEIN.
OHeprus CBs3M aTOMHBIX sjep. CBsA3p Macchl M dHepruu. Peaknuum cuHTE3a U
nenenus saep. crounnku s3ueprun CosHIa U 3BE3 .

Snepnas sHepreruka. JeWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA KUBBIE
OpPraHU3MBI.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp BoAopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYCHUH.

Perucrpanus n3mydeHust IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.
Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEeKOB: M3MEPEHUE PHEPTHMH YACTUIIBI 10 TOPMO3HOMY MyTH (TIO
dboTorpadusim).



H3mepenne paanoakTUBHOTO (hOHA.
IHoBTOpPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpHUTENHEHO--00001IAONTNIT MOTYTh TIPEIHA3HAYEH JIJISl CUCTEMAaTHU3allun
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUS U ONBITA IEITEIbHOCTH, IPUOOPETEHHOTO
IpU U3Y4YEHUH BCEro Kypca (U3MKH, a TakKe ISl MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (HU3HKEe Il 00y4yaroluXcs, BHIOPABIIMX ITOT
y4eOHBIN TpeIMeET.

[Ipu M3y4eHUN MAHHOTO MOJYJIA PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JeSATEILHOCTH, HA OCHOBE KOTOPBIX 00€CIeUrUBACTCs AOCTUKEHUE MPEAMETHBIX U
METaIlpEeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHUE HAy4YHBIX METOJIOB HCCIICIOBAHUS
SABJICHUN TPUPOJLI U TEXHUKH, OBJIAJACHUE YMEHUSMH OOBACHATH (PU3MUECKHUE
SBJICHUS, TPUMEHSS TOJyYCHHbIE 3HAHUS, pelaTh 3a7adyd, B TOM YHCIIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBHO IESITENLHOCTHBIN XapaKkTep JAHHOTO pa3jieia peaau3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIINECS BHIMIOIHSIOT 3aJaHUs], B KOTOPBIX UM IpeJiaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
(dbu3nyecKkue SBICHUS B OKPYKAIOLIEH MPUPOJIC U MIOBCEAHEBHON KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCTOAbI UCCIICAOBAHUA (bI/ISI/ILIeCKI/IX HBHCHHﬁ, B TOM
YUCJIC OJIs1 IPOBEPKHU T'MIIOTE3 U ITOJTYUYCHUS TCOPCTHICCKHUX BBIBOIOB,

OOBSICHATh Hay4yHble OCHOBBI HamOOJe€e BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTU, HAIIpUMEP, TPAKTUYECKOTO UCIIOIb30BaHUs PAa3INYHbIX HCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILCHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB
HHEPTUU.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TPOSIBJICHHE MHTEpEca K UCTOPUM U COBPEMEHHOMY COCTOSIHHUIO POCCHMCKOMN
(bu3NYecKoil HayKH;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;
2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

— TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYXIECHHH OOIIECTBEHHO3HAUMMBIXU
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

— OCO3HAaHHWE BaAXHOCTH MOPAIBHO--3TUYECKUX MPUHILMUIIOB B JCATEIBHOCTH
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCIIPHATHEC OJSCTCTUUCCKUX KadCCTB (13143H‘I€CKOIZ HAayKu: ec rapMOHHYHOTO
MOCTPOCHUA, CTPOIrOCTH, TOYHOCTH, JIAKOHHUYIHOCTH,

4) HEHHOCTH HAYYHOTO NMMO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HAayKH KaK MOIIHOIO MHCTPYMEHTA MO3HAHUS
MHpPA, OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaKHEUILIEW COCTABIAIOIIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOW JIO0O3HATEIBHOCTH, HHTEpEca K HCCIEI0BATEIHCKON
JEATEIIbHOCTH;

5) popMuUpPOBaAHUSA KYJbTYPbI 3I0POBbSI 1 IMOIUOHAJILHOTO 0JIArOMOJIyYHS:

— OCO3HAaHME LEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHpE, BaXXHOCTH TIpaBWJ OE30MacHOTO TIOBEACHUSA HA



TPaHCIIOPTC, Ha JA0porax, € OJSJICKTPUUCCKUM H TCIIJIOBBIM 060py,Z[OBaHI/IeM B
JAOMAlIHUX YCJIIOBUAX,

— ¢(hOpMHUPOBAHHOCTH HaBbIKa pedIiekcuu, MpU3HaAHUE CBOETO MpaBa Ha OIIUOKY U
TaKOT0 € IIpaBa y APyroro 4ejoBeKa;

6) Tpy10BOI0 BOCIMTAHMS

— AaKTMBHOE YYacTHE€ B PEIICHUHM MpaKTUYECKUX 3a7ad (B paMKaX CEMbH,
o0pa3oBaTeIbHON OpraHu3alu, ropoja, Kpas) TEXHOJOTUYECKON U COIMaIbHOU
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUM;

— HHTEPEC K MPaKTUUECKOMY M3YYEHHUIO podeccuii, CBSI3aHHBIX C (PU3UKOIA;
7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

— OpUEHTALIMS Ha PUMEHEHNE (PU3NYECKUX 3HAHUU JIsl pelIeHus 3a/1a4 B 00J1acTh
OKPY’KAIOIIEH Cpenbl, IUIAHWUPOBAHMS IIOCTYIIKOB M OLIEHKH HMX BO3MOKHBIX
ITOCJIEACTBUN JIJIS1 OKPYKAIOIIEH CPEJIbI;

— OCO3HAHME IJI00AIBHOTO XapakTepa SKOJOTMYECKUX NpodJeM M IyTed HX
pEelLIeHHS;

8) amanTanum K U3MEHAIOIMMCS YCJIOBUAM COIHAJIbHON 1 MPUPOIHOM Cpebl:

— MOTPEOHOCTh BO B3aMMOJICHCTBUM TIPH BBIMOJTHEHUHN UCCIEIOBAHUIN U TTPOCKTOB
(bu3MYeCcKoi HaNPaBIEHHOCTH, OTKPHITOCT OMBITY M 3HAHUSAM JIPYTHUX;

— IIOBBIICHUC YPOBHA CBOEH KOMIIETEHTHOCTHU qcpe3 MMPAKTHYCCKYIO ACATCIbHOCTD,

— NOTpeOHOCTh B (JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4HCle (HOPMYIUPOBATh
UJIEH, MOHATHS, TUIIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

— OCO3HaHUE NePULIUTOB COOCTBEHHBIX 3HAHWM M KOMIETEHTHOCTEW B 00JacTu
busuKy;

— IJIAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PM3MUECKUX 3HAHUM;

— CTPEMIJICHUC AaHAJIM3UPOBATHL WM BBIABJIATH B3aWMMOCBA3HU IIPUPOADLI, O6H_ICCTBa 151
9KOHOMMKH, B TOM HHUCJIC C HCIIOJIb30BAHUECM (I)I/ISI/I‘—IGCKI/IX 3H3HHI>1;

— OLICHKA CBOUX JEHUCTBUN C yUETOM BIUSAHUS HA OKPYKAIOLLIYIO CPEY, BO3MOMKHBIX
r7100aJbHBIX MOCIEICTBUH.



METANIPEAMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOygaromerocs OyayT copMHUpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE JCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIC  JCUCTBUSA,  PETYISATHBHBIC
YHUBEPCATbHBIC YI€OHbIC TCUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUS

Bba3oBble Jjornueckue a1eiicTBUA:
BBISBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKU OOBEKTOB (SIBIICHUI);

YCTaHaBIMBaTh CYIIECTBEHHBIM MpHU3HAK KJIacCU(UKALUKA, OCHOBaHUS MJif
000011IeHNs U CPAaBHEHUS,

BBIABJIATD 3aKOHOMCPHOCTH U IIPOTUBOPCUYHS B paCCMATPUBACMBIX (baKTaX, JaHHBIX
)51 Ha6JII-OIICHI/IHX, OTHOCAIIMNXCA K (1)I/IBI/ILICCKI/IM SABJICHHUAM,

BBIABJIATH IPUYIUMHHO--CICACTBCHHBIC CBA3W IIPH N3YUCHHUU CI)I/I3I/I‘I€CKI/IX SIBJICHUM U
IIpoHeccCoB, ACIaTb BBIBOAbLI C HMCIIOJIB30BAHHUCM ACAYKTHBHLIX H HHIAYKTHBHBIX
YMO3aKHIOqCHHﬁ, BBIABUI'aTh THIIOTC3bI O B3AMMOCBA3AX (1)H3H‘-IGCKI/IX BCJINYHMH,

CaMOCTOSATEILHO BBIOMpATh CIOCOO perieHus ydeOHoW Qu3nyeckor 3amadu
(cpaBHEHHE HECKOJIBKMX BApPHAHTOB PEIICHHS, BHIOOp HanOosee MOIXOMASIICTO C
Y4ETOM CaMOCTOSITEILHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble hucaiaeaoBaTeJIbCKue HeﬁCTBHﬂ:
HCIIOJIB30BATh BOIIPOCHI KAK I/ICCJ'IGI[OBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHMA;

MPOBOAWTL TI0 CaMOCTOSATEIIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECIOKHBIN
(U3UISCKUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCISIOBAHNE (PU3HUUECCKOTO SBICHUS,

OLICHMBATh Ha MPUMEHUMOCTD 1 JIOCTOBEPHOCTh HH(POPMALIHIO, TOJIYYEHHYIO B XO/€
WCCIICIOBAHUSI WIK DKCIIEPUMEHTA;

CaMOCTOSITeIbHO (hopMynHpoBaTh 00OOIIEHUST W BBIBOJALI IO pe3yJibTaram
MPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;



MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TAaK)K€ BBIJIBUTATh MPEANOJOKEHUS 00 WX pPa3BUTHM B HOBBIX YCIOBHUSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3IUYHbIE METOJbl, HHCTPYMEHTBI U 3alPOCHI MIPU TIOUCKE U OTOOpE
uH(OpMAIUU WIH JaHHBIX C YYETOM MPEATIOKEHHOM yueOHON pu3nuecKon 3a1auu;

aHANMM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HWHQPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATEILHO BHIOMPATH ONTUMANBHYIO (hOpMY TIpeacTaBiIeHHs] HHPOpMAITUU |
WJUTIOCTPUPOBATD PEIIAEMBbIC 3a/1a4l HECIOKHBIMU CXEMaMU, JuarpaMMaMu, HHOU
rpaduKoil 1 ©X KOMOMHAIIUSIMHU.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

B X0JIe OOCYXXJICHHSI y4eOHOro MaTepualia, pe3yiabTaToOB Ja0OpaTOPHBIX padoT U
MIPOCKTOB 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CY)KJIaeMOM TeMbl M BBICKA3bIBATh
WJICH, HAICJIICHHBIE Ha PEIICHHE 3aJadyd W TOJJepKaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COIIOCTaBJATh CBOHM CYXIACHHUA C CYXICHHAMH OPYIUX YYAaCTHHKOB JHAJIOIa,
06Hapy7KI/IBaTI) Pa3iInduc U CXO0ACTBO HOSI/II_II/If/'I;

BbBIpAaKaTb CBOIO TOYKY 3PCHH:A B YCTHBIX U IIMCBMCHHBIX TCKCTAX|

NyOJIMYHO TPEJCTaBIATh PE3YJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO OIbITa
(PKCIIepUMEeHTa, UCCIIeI0BaHus, POCKTA);

NOHMMATh U UCII0JIb30BATh MPEUMYILECTBA KOMAaHIHOM U MHIMBUYyaJIbHOU PabOThI
IIPU pELIEHUU KOHKPETHOUN (pU3HUECKOU MPOOIEMBI;

MPUHAMATH IIEJIM COBMECTHOM IEATECIIbHOCTH, OPTaHM30BHIBATh JIEHUCTBHUS 1O €&
JOCTHIKEHUIO: paclpelesaTh POJd, OOCYXJaTh IIPOIECChl W pe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKHX JIFOJICH;

BBIITIOJIHATH CBOIO 4aCTb pa6OTLI, A0CTUTasA Ka4CCTBCHHOI'O pC3yJibTaTa IO CBOCMY
HaIpaBJICHUIO U KOOPAUHHUPYS CBOU I[CﬁCTBHH C APYIr'UMHU YJICHAMU KOMAH/IbI,

OLICHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOUMH NOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHUSL.



PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe JeHCTBUS

CaMoopraHmaunﬂ:

BBISIBIIATH TIPOOJIEMBbl B JKM3HEHHBIX U YYEOHBIX CHUTYallUAX, TPEOYIOIUX s
perieHus GU3NIECKUX 3HAHWM;

OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAaX MPUHSITHUS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATHUE PEILICHUS B TPYIIE, IPUHITHE PELIICHUN TPYIIION );

CaMOCTOATCIIbBHO COCTABJATH AJITOPHUTM PCHICHUA CI)HSI/I‘ICCKOI;’I 3agadu HJIN IIJIaHa
HCCICAOBAaHUA C yqéTOM HMCHOIIMUXCA PECYpPpCOB U COOCTBECHHBIX BOSMO)KHOCTeﬁ,
APryMCHTHPOBATL IIPCJIaracMbIC BAPHAHTLI pemeHHﬁ;

JieJaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.
CaMOKOHTPOJIb, SMOLIMOHAJIbHBIN HHTEJJIEKT:
JlaBaTh aJCKBaTHYIO OLEHKY CUTYaIlMH U MIPeJiarath MjiaH €€ U3MEHEHUS;

OOBSACHATh MPUYHMHBI JTOCTHKEHHUS! (HEJOCTHXKEHHSI) PE3yJIbTaTOB JIESITEIIbHOCTH,
JIaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJHEHUS
(Gu3MYEecKOro HcCIeOoBaHUsl WIJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEMH;

OLICHUBATBb COOTBCTCTBUC PE3yJibTaTa ICJIU U YCIIOBUAM;

CTaBUTH ceO1 Ha MECTO APyroro 4ejaoBCKa B XOAC CIIOpa WM AWUCKYCCHMHM Ha
HaY4YHYIO TCMY, IOHUMATb MOTHBbBI, HAMCPCHHA U JIOTUKY IPYIoro,

NpPU3HAaBaTh CBOE MPAaBO Ha OLIMOKY NpPH pelIeHUH (PU3MYECKUX 3ajJady WK B
YTBEPKIACHUSAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenust B 7 kjiacce nIpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJB30BaTh TOHATHS: (U3MYECKHE W XUMHUYCCKHE SIBJICHUS, HAONIOACHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €TMHUIIB (PU3NYECKUX BEIIMUUH, aTOM, MOJICKYJIa,



arperaTHble  COCTOSIHHMSI ~ BemiecTBa  (TBEpIOE, IKUAKOE, Tra3000pa3Hoe),
MEXaHUYEeCKOEe JBMKEHUE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpaeKTOpHsi, paBHOACHCTBYIOIas cuia, nedopmarusa (ympyras, IUIacTUYECKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBL;

paznuuath sBIeHUS (auddy3usa, TEIIOBOE [BIKEHHUE YAaCTUI[ BEIIECTBA,
paBHOMEPHOE JIBIKEHUE, HEPABHOMEPHOE JIBIKEHUE, WHEPLIUSA, B3aUMOJICHCTBHE
TEJI, paBHOBECHE TBEPIABIX TN C 3aKPEIUIEHHOM OChIO BpalleHHs, IMepenaya
JaBJIeHUS] TBEPIBIMU TEJAMH, >KUIKOCTAMU M Ta3aMu, aTMoc(hepHOe NaBiCHUE,
IUTABaHWE TN, TMPEBpPALICHUS] MEXaHWYECKOW OHHEPru) MO OMHCAHUIO HX
XapaKTepHBIX CBOICTB W Ha OCHOBE OIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE
buznyeckoe sBICHNUE;

pacrio3HaBaTh MPOSIBIICHUE HM3YYEHHBIX (PU3MUECKUX SBJICHUM B OKpPY’KaIOIIEM
MUpE, B TOM uuclie (PU3UYECKUE SIBIICHHS B TMPUPOJIC: NMPUMEPHI JABMKECHUS C
Pa3IMUYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU IIPUPO/IE, NEUCTBUE CUIIBI TPEHUS B
NpUpPOAEC U TEXHUKE, BIMUSHHE aTMOC(HEPHOTO IaBJICHUS HA >KUBOM OpraHU3M,
IJIaBaHUE PbIO, phIYard B TEJE YEJOBEKa, MPU 3TOM IMEPEBOIAUTH MPAKTHUYECKYIO
3a/1ady B y4€OHYIO, BBIJICNATH CYIICCTBEHHbIC CBOMCTBA (NMpU3HAKU) (HU3UUECKUX
SIBIICHUI;

ONKCHIBATh HM3yYEHHBIE CBOWCTBA T€d M (U3NYECKUE SIBJICHUS, HCHOJIb3Ys
¢usznyeckne BenMUMHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBAa, BpeMs, IYTh,
CKOPOCTb, CPEIIHSASI CKOpPOCTb, CHJIa YIPYTrOCTH, CUJia TSDKECTH, BEC Tena, cuia
TpeHMsl, JaBjeHHe (TBEPAOrO Tena, >KUAKOCTHU, ra3a), BBITAJIKMBAIOLIAs CHUIIA,
MeXaHHuYecKass padoTa, MOIIHOCTb, IIJICYO CHJIBI, MOMEHT CHJIbI, KOd(DQHUIIUCHT
MOJIE3HOTO ICUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHIMAIbHASL SHEPTUs ), IPU
OTMCAaHUU MPABUIBHO TPAKTOBATH (PHU3UIECKHUIT CMBICIT HCTIOJIb3YEeMbIX BEJTHUNH, UX
o0O3HaueHUss W eAUHUIBl (PU3NYECKUX BEIUYMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIOLIUE JTAHHYIO (PU3MUECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH, CTPOUTH
rpayKy U3y4eHHbBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapakTepu30BaTh CBOMCTBA Tej, (pU3MUecKue SIBICHHUS M MPOLECCHI, MCIOJb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsIMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBuIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABUIIOY» MEXAHUKH,
3aKOH COXPAHEHUsS MEXAHUYECKOW DSHEPruu, MPHU HTOM J1aBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MATEMATUUECKOE BBIPAKCHUE;

OOBSACHATH (PU3MUECKHE SIBJICHUS, MPOIIECCHl U CBOMCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CHUTyalludl NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBIABIATH
MIPUYUHHO--CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX I11aroB



C onopoi Ha 1—2 u3yyeHHBIX CBOMCTBA (PU3NUECKUX SIBICHUH, (PU3UMUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3amauyd B 1—2 AEHCTBUS, UCMOIB3YS 3aKOHBI M (HOPMYJIBI,
CBs3BIBAIONIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHUS 3aJaud
3aMHUCHIBATh KPATKOE YCIOBHE, TIOJICTABIIATh (PU3MUECKIE BETUINHBI B (DOPMYJITBI U
MPOBOAUTH PACUETHI, HAXOAUTH CIIPABOYHBIE JJAHHBIC, HEOOXOAUMBIC ISl PEIICHUS
3aJlay, OLIEHUBATh PEATUCTUYHOCTD MOTYYECHHOU PU3NYECKON BETUUNHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIM (PUIUUECKUX
METO/IOB, B OINKMCAHWM HCCJIEIOBAaHUSA BBIIEIATH MPOBEPSIEMOE MPEIINOIOKEHUE
(rumnoTtesy), pa3nuyaTh U UHTEPIPETUPOBATH MOJYUYECHHBIH PE3yibTaT, HAXOJIUTh
OILIMOKH B XOJI€ ONBITA, JIEIAaTh BHIBOJIBI 110 €TI0 PE3yJIbTaTaM;

IIPOBOJUTL OIIBITBI IO Ha6J'IIOI[€HI/IIO (1)I/ISI/I‘IGCKI/IX SIBJICHUM WJIN (1)I/I3I/I‘—I€CKI/IX
CBOMCTB T€JI: (bOpMy.]'IHpOBaTI) IIPOBCPACMBIC ITPCAIIOJIOKCHUA, C06I/IpaTB YCTAHOBKY
U3 IIPCHIIOKCHHOI'O O60pYIIOBaHHH, 3aIIMChIBaTh XOJ OIIbITa H @OpMYﬂHpOBaTB
BBIBOJBI,

BBITNOJIHATH NPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teja, 00bEMa, CUIIbI
U TEMIEepaTrypbl C UCIHOJIb30BAHUEM AaHAJIOTOBBIX U LHU(PPOBBIX MpHOOPOB,
3alMChIBaTh NOKa3aHUs MPUOOPOB C YUETOM 33JaHHON a0COJIIOTHOW MOTPEUTHOCTH
U3MEPEHUN;

MIPOBOJIUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKON BETUYMHBI OT JAPYToi
C UCIIOJIb30BAaHWUEM IMPSMBIX M3MEpPEHUH (3aBUCUMOCTH IIYyTH PaBHOMEPHO
JBHKYILETOCS TEJIa OT BPEMEHU ABVKECHHUS TEJIA, CUJIbI TPEHUS CKOJIBKEHHSI OT Beca
Tesna, KayecTBa 00padOTKM MOBEPXHOCTEHN TeNl U HE3aBUCUMOCTH CHUJIbI TPEHHS OT
IUIOIIAAN CONPUKOCHOBEHHS TEJ, CWIbl YIPYIOCTH OT YJJIMHEHUS IpPY>KHUHBI,
BBITAJIKMBAIOIIEH CWIbI OT 00bEMa MOrpYyKEHHOM 4YacTH Tejla U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Te€Ja, OT TIJIYyOMHBI, HA KOTOPYIO
NOTPYKEHO TEJO, YCIOBUM TJIaBaHUs TEJ, YCIOBUI paBHOBECHS pblyara u OJIOKOB),
y4acTBOBaTh B IJIAHUPOBAHUM YYEOHOTO HMCCIEIOBaHUSA, COOMpPATh YCTAHOBKY M
BBITNIOJIHATH U3MEPEHUS, CleAys NPEI0KEHHOMY IIJ1aHy, PUKCUPOBATH PE3YJIbTaThl
MOJy4YEHHOM 3aBUCUMOCTHU (PU3MUECKUX BEJIUYUH B BUJIE MPEIJIOKEHHBIX TaOIUI U
rpaduKoB, AeaTh BEIBOABI IO pe3yjIbTaTaM UCCIEeI0BAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHHs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
XKUIKOCTH M TBEPAOrO Tela, CUiIa TPEHHUS CKOJIbKEHUsS, JABJICHHE BO31yXa,
BBITAJIKMBAIONIAST CHUJIA, JIEWCTBYIOIIAasg HA TOTPY>KEHHOE B JKUJKOCTH TEO,
KO3 (PUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEAYS MPEIJIOKEHHON



WHCTPYKIMU: TNPHU BBIIOJHEHUH U3MEPEHUN COOHUpaTh 3KCIEPUMEHTAIBHYIO
YCTAHOBKY WM BBIYMCIIATh 3HAYEHUE UCKOMOUW BEJIMYHHBI;

cOOIOJIaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

yKa3blBaTh MPUHIUIIBI JEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETp, phluar, MOABUKHBIN
Y HEMOJIBMXKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;

XapaKTepU30BaTh NPUHIIMIBI JCHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOW Ha UX OMUCAHUS (B TOM YHCIE: MOAMIUITHUKH, YCTPOUCTBO
BOJIOTIPOBO/IA, TUAPABIMYECKUM Mpecc, MAaHOMETP, BRICOTOMED, MOPIIIHEBON HACOC,
apeoMETp), UCTIOJB3YsI 3HAHUSI O CBOMCTBAX (PM3UYECKUX SBICHUN U HEOOXOAUMBIC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALKIO O MpPUMEpPax) IPAKTHUECKOIO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPELE;

OCYILECTBIISITh OTOOP UCTOUYHUKOB MH(popManuu B VIHTEpHETE B COOTBETCTBUU C
3aJJaHHBIM TIOMCKOBBIM 3alpOCOM, HAa OCHOBE HMMEIOLIMUXCS 3HAHUUW U IIyTEM
CpPaBHEHUSI Pa3TUYHBIX MCTOYHUKOB BBIICISATH MHPOPMAIIUIO, KOTOpAsk SBIISETCS
MPOTUBOPEYUBOMN WIIM MOXKET OBITh HEIOCTOBEPHOM;

WCIIOJIb30BaTh TIPU  BBIMOJHEHUU YUYEOHBIX 3aJlaHU  HAYYHO--TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIIKU U3 OJTHOM 3HAKOBOMN CHUCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHBIE KpPAaTKHE MUCbMEHHbBIE M YCTHBIE COOOIIECHUS HA OCHOBE 2—
3 UCTOYHHUKOB MH(POpMANUU (DUIUIECKOTO COJEPIKAHMS, B TOM YHUCIE MyOJIMYHO
JienaTh KpaTkue cooOLIEHUs O Pe3yJIbTaTax MPOEKTOB WM y4eOHBIX UCCIIEI0BAHUM,
IIPY DTOM TIPAMOTHO MCIIOJIB30BaTh M3YYEHHBIM MOHATUMHBIN amnmapar Kypca
(bu3MKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3CHTAIIUEH;

P BBITIOJIHEHUHU YUE€OHBIX MPOSKTOB U HCCIICIOBAaHUHN pacpeesaTh 00I3aHHOCTH
B TPYIINE B COOTBETCTBUU C IMOCTABICHHBIMU 33/1a4aMU, CJIEAUTH 32 BBINOJHEHUEM
IUIaHAa AEWCTBUM, aJeKBAaTHO OILIEHMBATh COOCTBEHHBLIM BKJIAg B JEATEIBHOCTH
IPYINIbI, BBICTPAauBaTh KOMMYHUKATHBHOE B3aWUMOJCHCTBUE, YUYHUTHIBAs MHEHHUE
OKPYKaOIIUX.



K koHniy oOyuenus B 8 kjiacce nmpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh IIOHATHA: Macca U pa3Mephbl MOJIEKYJI, TEIJIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BELIECTBA, KPUCTAIUIMUECKHUE U aMOp(HBIE Tea,
HACBIIICHHBIM W HEHACBIIIEHHBIM I1ap, BJIAJKHOCTH BO3AyXa, TEMIEPaTypa,
BHYTPEHHSISI SHEPI'Us, TEINIOBOM JIBUTATEIIb, JIEMEHTAPHBIN JJIEKTPUUYECKUM 3apsia,
IIEKTPUYECKOE I10JI€, IPOBOAHUKU U JUDJICKTPUKU, TIOCTOSIHHBIN JJIEKTPUYECKUN
TOK, MArHUTHOE I10JIE;

pas3indaTb SABJICHUA (T@HJ’IOBOC pacminupeHUC 1 CKAaTucC, TCIIONCPCaadad, TCIIJIOBOC
PaBHOBCCHUC, CMAYMUBAHHNC, KAIIUWIAPHBIC ABJICHUA, HCIIAPCHUC, KOHACHCAIIUAI,
IIJIaBJICHUC, KpUCTAJIIN3alnAa (OTBep,ZIeBaHI/IC), KHIICHHUC, TCILIOoIICpCaada
(TCHHOHpOBOI[HOCTB, KOHBCKIIHA, I/I3J1y‘—IeHI/Ie), QJICKTPpHU3aIuA TCII, B38PIMOI[€I>1CTBH€
3apsAaa0B, I[GﬁCTBPIH QJICKTPUICCKOT'O TOKA, KOPOTKOC 3aMbIKaHHC, B3aHMOHeﬁCTBHC
Mar"duToB, I[GﬁCTBHC MAardivuTHOI'O IIOJIsI Ha ITPOBOJHUK C TOKOM, DJICKTPOMAarHuTHAs
I/IHIIYKIIH}I) II0 OIIMCAHHIO HX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘ICCKOC SIBJICHHUC,

pacmo3HaBaTh MPOSIBICHUE HM3YyYCHHBIX (DU3NYECKUX SBICHUN B OKpPYXKaIOMEM
MUpE, B TOM YHUCJIe PU3NUYECKUE SIBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE U
KaMWUISIPHBIC SBJICHUS B MPUPOJE, KPUCTAUIBI B MpUpoje, u3nydenue CoiHIa,
3aMep3aHue BOAOEMOB, MOPCKHE OpH3bI, 00pa3oBaHUE POCHI, TYMaHa, HUHEsl, CHera,
DIIEKTPUYECKUE SBJIICHUS B arMmocdepe, DICKTPUYCCTBO KUBBIX OPTaHH3MOB,
MarHuTHOE 1oJjie 3eMiu, Aper MmoacoB, pojib MAarHUTHOTO TOJIS JUIs )KM3HU Ha
3emuie, MOJISIPHOE CUSTHUE, TIPHU ATOM IEPEBOIUTH MPAKTUUYECKYIO 33]1a4y B yUeOHYIO,
BBIICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

ONMKCHIBATh M3YYECHHbIE CBOWCTBA Tel M (PU3IMUECKUE SIBICHUS, HUCIOJIb3Ys
¢duznyecKkue BeIMYUHbI (TEMIEpaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIIOTHI,
yAelbHAsA TEIIOEMKOCTh BEIECTBA, YAEIbHAs TEIUIOTA IUIABJICHUS, YZEIbHasd
TEIJI0Ta MapooOpa3oBaHusl, yAelbHas TEIJIOTa CTOPAHMS TOIUIMBA, KO3PPULIUEHT
MIOJIE3HOTO JECUCTBUSI TEMJIOBOM MAIlMHBI, OTHOCUTEIBHAsS BJIAXHOCTh BO31yXa,
AIIEKTPUYECKUN 3apsifi, CWJIa TOKA, JIEKTPUUYECKOE HANPSLKEHUE, COIPOTUBIICHUE
OPOBOJHMKA, YJEJIbHOE COMPOTHUBIEHUWE BELIECTBA, pabdoTa U  MOUIHOCTH
AIIEKTPUYECKOTO TOKA), PU ONMMCAHWU MPABUILHO TPAKTOBATh (GPU3UUYECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€JUHULBI (PU3NYECKUX BEJIHMYHUH,
HaxXoJuTh (OPMYJbl, CBA3BIBAIOUIUE AHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJIMYMHAMH, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PM3UUYECKUX BEJINYHH;

XapaKTCPHU30BaTb CBOMCTBA TCJI, (PHBHIICCKI/IC SBJICHUS W TIPOLCCCHI, HUCIIOJIb3Y:
OCHOBHBIC ITOJIOXKCHUA MOHCKYHHPHO'-KHHCTH‘I@CKOﬁ TCOPUU CTPOCHUSA BCIICCTBA,



IPUHIUI CYNEPIO3UIMKU ToJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAHEHHS
3apsaa, 3akoH Oma Juid ydacTka Len, 3akoH J[xoymns—JIeHna, 3aKk0H COXpaHeHHUs
SHEPruH, MPHU STOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M 3alHUCHIBATh €r0
MaTEMaTU4YECKOE BBIPAKECHHUE;

OOBSCHATHh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE
CUTyaluin MPaKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISIBJISITH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JTOrHYEeCKUX I1aroB ¢
ornopoii Ha 1—2 U3yueHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemary pacu€THble 3ahaud B 2—3 JEHCTBUS, MCHOJIb3Ys 3aKOHBI U (POPMYJIBL,
CBSI3bIBAIOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3a/adyd
3aMKCBIBATH KPATKOE YCIIOBUE, BHIABIISITH HEJOCTATOK JAHHBIX JJI PEIICHUS 3a0a4H,
BBIOMpATh 3aKOHbI U (OpMyJibl, HEOOXOAUMBIE ISl €€ pEIICHHs, NPOBOIUTH
pacu€Tbl W CpaBHUBATH IOJYYEHHOE 3HAY€HUE (PU3NYECKON BETUYHMHBI C
W3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HYECKHX
METOJOB, MWCIOJIb3ySl ONMCAaHWE MCCIEHOBAaHUS, BBIICIATH IPOBEPAEMOE
IIPEAIIOJIOKEHNE, OLICHUBATh IIPAaBUJIBHOCTD IOPS/IKA MPOBENCHUSA UCCIIEI0BAHUS,
JI€J1aTh BBIBOJIBI;

IPOBOJUTH ONBITHl MO HAOTIOAEHUIO (U3HYECKUX SIBJICHUN WU (PU3NYECKUX
CBOMCTB Ten (KamWUISPHbIC SIBJICHMSI, 3aBUCUMOCTb JaBJICHHUS BO3AyXa OT €ro
o0bEMa, TeMmIepaTypbl, CKOPOCTH IIpOllecCa OCTBbIBAaHWS M HarpeBaHUs MpH
U3IYyYEHUU OT IBE€Ta M3JIydarollel (MOIJIOMIAOIE) OBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbI OT TEMIIEPATypbl KUJIKOCTH M IUIOMAIU €€ MOBEPXHOCTH,
ANEKTPU3aLMUs TEN U B3aUMOJEHCTBHUE AJIEKTPUUECKUX 3aps/iOB, B3aUMOJEHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB,
JEUCTBHASL MarHUTHOTO TOJI HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATEINS MMOCTOSIHHOTO TOKA): (hOPMYJIUPOBATH MPOBEPSIEMBbIE
IPEIIOJIOKEHN, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOro 00OpynOBaHus,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

BBITOJIHATh MPSIMBbIE M3MEPEHUS] TEMIIEPATyphbl, OTHOCUTEIILHON BJIAXHOCTU
BO3/1yXa, CUJIbI TOKA, HAIPSOHKEHUS] C UCIIOJIh30BaHUEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3UYECKUX BEITUYMH, CPABHUBATH PE3yIbTaThl U3MEPEHUN C y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BEIMUYHMHBI OT JIPYTOid
C UCTIOJIb30BaHUEM NPSIMBIX U3MEPEHUI (3aBUCMOCTh COIPOTHUBIICHUS TPOBOTHUKA



OT €ro JJIMHBI, IUIOIIAJM TOMEPEYHOr0 CEYEHUS M YJIeIbHOTO COMPOTUBJICHUS
BEILIECTBA IPOBOIHKUKA, CUJIbI TOKA, UJIYIIETO YEPE3 MPOBOJAHUK, OT HAMPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U IMAPAIEIBbHOTO COEAUHEHUN
MIPOBOJITHUKOB): IJIAHUPOBATh HCCIEIOBAHUE, COOUPATh YCTAHOBKY U BBIMOIHSThH
U3MEpEHUsl, cienys MPeJIO)KEHHOMY IJIaHy, (UKCUPOBATh  PE3YJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH B BHAC TaOMUIl W TpaduKOB, IelaTh BBIBOJABI IIO
pe3ynbTaTaM HCCIIEIOBAHUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (y€TIbHas TEMJI0EMKOCTh
BELIECTBA, COIPOTUBJICHHE NPOBOJHUKA, pabd0Ta M MOIIHOCTb JJIEKTPUYECKOIO
TOKa): IUIAHUPOBAaTh HU3MEPEHHUs, COOHMpATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY,
clenys NpeoKEeHHONM MHCTPYKIUH, U BBIYUCIIATh 3HAYCHUE BEJIMYMHBL,

coOI0aTh MpaBW/a TEXHUKU O€30MacHOCTH Mpu padbore ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIUNBI JACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C ONOPOHM Ha UX ONMUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOHWHA, aMIIEPMETpP, BOJBTMETP, CUETUUK IIIEKTPHUECKOU
DHEPIUH, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, HArPEBATENBbHBIE 3JIEKTPONPUOOPHI
(mpuMepBbI), NIEKTPUUECKHUE MTPETOXPAHUTENH, FNEKTPOMArHUT, 3IEKTPOABUTATENb
IOCTOSIHHOTO TOKAa), HCIIOJIb3Ys 3HAHUS O CBOMCTBaxX (U3WYECKUX SBICHUN U
HE00X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE MPUOOPHI 1O
CXeMaM M CXEMaTHMYHbIM pHCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEpPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATENb BHYTPEHHETO CrOPAHMS, JJIEKTPOCKOIL,
pEeocTar), COCTaBIATH CXEMbl 3JEKTPUUYECKUX LIENEH C MOCIeN0BATENbHBIM U
napajyielbHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0O0O3HAaYEHUs
AJIEMEHTOB JJIEKTPUUYECKUX LIETIEH;

OPUBOAUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MpPUMEPAX) MNPAKTHYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUSl 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKPYKAIOIIEH CPELE;

OCYILECTBIATh MOUCK MH(popManuu (u3NYecKoro coaepxanus B MHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUM U IYTEM CPAaBHEHHUs JIOINOJHUTENBHBIX HCTOYHUKOB
BBIACIISATh MH(MOPMAIMIO, KOTOpas SABJISIETCS MPOTUBOPEYMBON WM MOXKET OBITH
HEJIOCTOBEPHOM;



UCIOJB30BaTh TMPU BBHIMOJHEHUHM YYEOHBIX 3aJaHUNA  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
uH(pOpMaIlMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000Ias
UHPOPMAIIHIO U3 HECKOIBKIX HCTOYHUKOB (DU3HYECKOTO COJICPIKAHNUS, B TOM YHCIIC
NyOJNMYHO TPEACTABIATh PE3YJIbTaThl TPOCKTHOW WM HCCIICAOBATEIbCKOM
NESTENbHOCTH, TPU 3TOM TPAMOTHO WCIOJIb30BaTh HW3YUCHHBIH MOHSTHUHBINA
ammapar Kypca GU3UKH, COIPOBOXKIAThH BHICTYIUICHUE MTPE3ECHTALINEH;

IIPU BBITIOJIHEHUU yYEOHBIX TPOCKTOB M HMCCIEAOBAHUN (PU3MUECKHX IMPOIECCOB
pacnpenensTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABJICHHBIMU 3a/1a4aMH,
CJICIUTH 3a BBHITIOJIHEHWEM IIJIaHa JEHCTBUA W KOPPEKTHPOBATH €T0, aJIeKBATHO
OIICHWBATh COOCTBEHHBI BKJIAI B JEATEIBHOCTh TPYIIIBI, BBICTPAUBATH
KOMMYHUKATHBHOE  B3aWMOJICHCTBHE, TMPOSBISAS TOTOBHOCTH  paspemniaTh
KOH(DIIUKTBHI.

K xoHIy 00yueHus B 9 kJacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOIB30BaTh IOHATHSA: CHCTEMA OTCYETA, MaTepUajbHas TOYKa, TPACKTOPUS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JBWXKEHUs, jAedopmaums  (ympyras,
IJIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U
neperpy3ku, HEHTP TSHKECTH, a0COIOTHO TBEPIOE TEJO, LIEHTP TAKECTU TBEPIOTO
Tela, pPaBHOBECHE, MEXaHWYECKUE KoJjeOaHHs M BOJIHBI, 3BYK, MH(Pa3ByK H
YIBTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IIKaja JJEKTPOMATrHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh U NaJbHO30PKOCTh, CIIEKTPHI MCIYCKAaHMS U TOTJIOMIEHUs, aibda-,
0eTa- 1 TaMMa-u3Iy4YeHus, U30TOMbI, IAECPHAS] SJHEPTETUKA;

pasnuyarh ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHENHOE TBUKEHUE,
PaBHOYCKOPEHHOE TMPSMOJIMHEIHOE ABWKEHUE, CBOOOJHOE TMaJeHuEe Tell,
PAaBHOMEPHOE [BH)KEHHE IO OKPYKHOCTH, B3aMMOJEUCTBUE TE€J, PEAKTUBHOE
JBIDKEHUE, KOJIebaTenpHOe IBMKEHHE (3aTyXaloIIMe U BBIHYK/ICHHbIE KOJIeOaHus),
PE30HAaHC, BOJIHOBOE  JBHJKEHME, OTpPaXEHHE  3ByKa, IPAMOJUHEHHOE
pacrpoCcTpaHEHHE, OTPAXKEHHE U TNPEIOMIICHHE CBETa, ITOJIHOE BHYTPEHHEE
OTpa)X€HUE CBETA, Pa3jIoKeHHE OEJIOro CBETa B CIIEKTP U CIIOKEHUE CIEKTPATbHBIX
LBETOB, JMUCIIEPCHUS CBETA, €CTECTBCHHAs pPAAUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHEWYATOr0 CHEKTPa U3JIYyYEHHUs) MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIINX JJaHHOE (PU3NUECKOe SBICHHUE;



pacno3HaBaTh MPOSBICHUE N3YICHHBIX (PH3NUECKUX SBICHHUN B OKPYKAIOIIEM MHUPE
(B ToM uwmciie (GU3NYECKUEe SBICHUS B MPHUPOJEC: MPUIUBLI U OTJIUBBI, TBUKCHHE
miadeT COJHEYHOW CHCTEMBI, PEaKTUBHOE JIBIDKCHHE >KHBBIX OPTaHU3MOB,
BOCTIPUSATHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSICCHHUE, CECMUYICCKUE BOJTHBI, ITyHAMH,
9X0, IIBETa TeJ, ONTUYECKHE SIBICHUS B TMPHUPOJAE, OHOJOTHYECKOE JIEHCTBUE
BUJIUMOTO, yJIbTPadUOICTOBOTO M PEHTTCHOBCKOTO H3IyYEHUN, €CTECTBEHHBIN
pPaIMOAaKTUBHBIN (HOH, KOCMUYECKHE JTyUH, PAAUOAKTHBHOE U3TyYECHUE MTPUPOTHBIX
MUHEPAJIOB, ACHCTBHE PATMOAKTUBHBIX M3ITYYCHH Ha OpraHU3M YeJOBEKa), IpU
3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a/lady B Y4eOHYIO, BBIICISATH CYIICCTBCHHBIC
CBOMCTBa (Mpu3HaKH) GU3UICCKUX SBICHUN;

ONKCHIBAaTh M3yUYEHHBIE CBOWCTBA Ted M (U3NYECKUE SBICHUS, HCIOIb3YS
¢usznyeckue BENIWYMHBI (CPeAHsIsI W MIHOBEHHass CKOpPOCTh Tela Ipu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, IIEPEMELIEHUE, IIyTh, YIJIOBAasl CKOPOCTb,
CHUJIa TPEHHUSI, CUJIA YIIPYTOCTH, CUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO MaIEHUs, BEC
Tela, UMITYJIbC Tella, HMMIYJbC CHJIbI, MEXaHW4eckas padoTra W MOIIHOCTD,
IIOTEHLMAJIBHAS. DHEpPrus Tejla, MOAHATOTO HAJ IOBEPXHOCTBIO  3EMIIH,
IIOTEHLMAJIBHASL DHEPIUs CHXKATOM IIPYKUHBI, KUHETUYECKas DHEpPrus, II0JHas
MEXaHUYECKasl PHEPIUsl, NEPUOJ U YacTOTa KoJeOaHUM, IJIMHA BOJIHbI, TPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJIOMIIEHUS CPEIbl), MPHU
ONMHMCAHUM TPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJINYUH,
0003HaUYeHUs W €OUHUIBl (U3NYECKUX BEJIMYMH, HAXOAUTb (OPMYIIbI,
CBSI3BIBAIOLIUE AHHYIO (PU3MUECKYIO BEIMUMHY C APYTUMHU BEIIMYMHAMH, CTPOUTh
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBJICHHUS M MPOIECCHI, HCIOIb3YS
3aKOH COXPAHEHUsSI HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUII
CYNEepHO3UIIUU CUJI, MPUHIIUI OTHOCUTENbHOCTH [ anuiies:, 3akonbl HeloTOHA, 3aK0H
COXpPAHECHHS HMITYJbCa, 3aKOHBI OTPAXEHUS W TMPEIOMIICHUS CBETA, 3aKOHBI
COXpaHEHHMS 3aps0BOTO U MACCOBOTO YHUCEN MPU SJCPHBIX PEAKIUAX, MPU ITOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATH (PU3UYECKUE MPOLECChl U CBOMCTBA TEJl, B TOM YMCIE U B KOHTEKCTE
CUTyallUi NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BbIABISATh MPUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0OBSCHEHUE U3 2—3 JIOTMYECKUX IIAaroB C OMOPOM Ha
2—-3 W3y4YEHHBIX CBOMCTBA (PUBMYECKHX SIBIICHUW, (PU3UYECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemaTh pacy€THhle 3aJaud (ONMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHHM),
WCIIOJIB3YS 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIONINE (PU3MUECKHE BEJITMYMHBI: HA OCHOBE



aHajau3a yCIOBH 3aa4M 3alMChIBATh KPATKOE YCIIOBHE, BBISBIATH HETOCTAIOIINE
WK W30bITOYHBIE JaHHBIE, BHIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE IS
pemeHns, POBOAUTL pPACUYETHl M OLICHUBATH PEATUCTHYHOCTH ITOJIYYEHHOTO
3HaYeHUs] PU3NYECKON BEINYNHBI,

pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh MPU MOMOUIN (PUIUUECKUX
METOJOB, MWCIOJIb3ysl ONMCAaHWE MCCIEHOBAaHUs, BBIICIATH IPOBEPAEMOE
IIPEAIOJIOKEHNE, OLICHUBATh IIPAaBUJIBHOCTh IOPS/IKA MPOBEACHUSA UCCIIEI0BAHUA,
JIeJIaTh BBIBOJIbl, UHTEPIIPETUPOBATh PE3YJIbTAaThl HAOIIOACHUN U OIBITOB;



BEJIMYMHBl M AHAJIM3UPOBATh IIOJYYEHHBIE pE3yJbTaThl C YYETOM 3aJaHHOU
IIOTPEIIHOCTH U3MEPEHNN;

cOOIOJIaTh MpaBWJia TEXHUKH O€30MacHOCTH TMpu pabore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

pa3iindaTb OCHOBHLIC IIPU3HAKN U3YYCHHBIX (1)H31/I‘{CCKI/IX MOI[CJICﬁI MaTCpualibHag
TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYCYHBIM UCTOYHUK CBCTa, JIy4, TOHKAasA JINH34,
IUIaHCTapHasA MOACIIb aTOMAa, HYKJIIOHHAA MOACIb aTOMHOTIO AJpa,

XapaKTepU30BaTh MPUHIMIBI JEUCTBUS H3YyUYCHHBIX IMPHOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMNOpOH Ha HMX oOmucaHus (B TOM 4YHCIE: CHOUIOMETpP, AATYHKU
MOJIOKCHHS, PACCTOSHUS M YCKOPEHHMS, pakeTa, 53XO0JO0T, OYKH, TIEPHUCKOIL,
dboToanmapaT, ONTUYECKHE CBETOBOJbI, CIEKTPOCKOI, JIO3UMETP, Kamepa
Bunibcona), UCTosib3ysi 3HaHUS O CBOMCTBAxX (PU3UYECKUX SIBJICHUN U HEOOXOIUMbIC
bu3nIecKre 3aKOHOMEPHOCTH;

WCIIOJB30BaTh CXEMbl M CXEMAaTHYHbICE PHCYHKM W3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHUn Yy4eOHO--NPAaKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JJIi MOCTPOCHHUS
N300paKeHU B MJIOCKOM 3€pKajie U coOOMparoIien J1H3e;

IPUBOJUTH MpUMEPHl (HAXOAUTh HHPOPMALMIO O MPUMEPAX) MHPAKTHYECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsl 370pPOBbsi U COOJIIOJEHUS HOPM DKOJOTMYECKOTO TIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBJIATh TMOUCK HWH(MOpMauu ¢usznyeckoro conaepxkanusi B HHTepHere,
CaMOCTOATENLHO (HOPMYTUPYS TTOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIpPEACICHUS
JIOCTOBEPHOCTH TOJIydeHHOM HH(OpMAIIMU HAa OCHOBE MMEIOIIUXCS 3HAHUM U
JTIOTIOJTHUTEJIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh TIPU  BBIMOJHEHUU YUYEOHBIX 3aJaHUM  HAYYHO--TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpChl CETH
WNutepHer, BiageTh NpuéMaMyd KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IHCbMEHHBbIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uH(OpPMAIMU U3 HECKOJIbKUX MCTOYHMKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIMYHO
IPEACTABIIATH PE3YJIBTATHI IPOEKTHOM WIIA UCCIIEI0BATEIBCKOM IESITENIBHOCTH, IIPU
TOM TPAMOTHO HCIOJB30BaTh HM3YYECHHBIM MOHATUHHBIMA aIapar U3y4acMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
n/n NnporpaMMbl Beero KonTpoibnbie IIpakTHyeckue ofpasoBaTesibHbIE
padoThI padoThI pecypchl
Pa3nes 1.®Pu3uka u e€ posib B HO3HAHUHN OKPY:KAKOIIEro MHUpa
bubmuorexa [JOK
11 o - 2
VISHIEA © Hayka O TpHpoae 0 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2
VISHTICCICHE BETHAMHET 0 0 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
1.3 E i 2 0 1
CTECTBEHHOHAY4HbI METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2.1lepBoHauyasnbHble CBeleHUS 0 CTPOCHUH BelllecTBa
bu6mmoreka [JOK
2.1 1 1
(Tpoerine peliiecTsa 0 https://m.edso0.ru/7f416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 0 1 bubnmnoreka [JOK
' BEIlleCTBA https://m.edso00.ru/7f416194



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

bu6mmoreka [IOK

2.3 A 2
TPETATHDIE COCTOANMA BEMECTBA https://m.edso00.ru/7f416194
Wroro no pazueny 5
Pasnen 3./IBukeHue u B3aumoeiicTeue e
bubmuoreka [JOK
1 M
3 CXAHITCCKOT ABHACHHC 3 https://m.edso0.ru/7f416194
bu6mmorexa [IOK
3.2 Hrepuus, macea, MA0THOCT 4 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 .B 14
Crna. Buaet cun https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nen 4./laBjieHue TBEPABIX TeJl, )KUAKOCTEH U ra3o
41 Hasnenue. [lepenayua gaBiaeHust TBEPABIMU 3 bubnmnoreka [JOK
' TeJIaMH, JKUJIKOCTSIMHI U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
4.2
JlaBIICHHE KHKOCTH > https://m.edso0.ru/7f416194
bu6mmoreka [JOK
4. A
3 TMOCHEpHOE faBieHHe 6 https://m.edso0.ru/7f416194
44 JleiicTBHE KUIKOCTH U Ta3a Ha MOTPYKEHHOE 7 bubnmnoreka [JOK

B HUX TCJIO

https://m.edsoo0.ru/7f416194



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

Wroro no pazueny 21
Pa3nes 5.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
>1 Pabora 1 MompoCT: 3 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
52 Hpoctbie MexarmsMEL > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas oHeprit 4 0 https://m.edso0.ru/7f416194
Htoro no pazneny 12
PesepBHOE BpeMms 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 15



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

8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
) NporpamMMbl Beero Koutpoabubie IlpakTuieckue ofpaszoBaresbHbIE
padoThI padoThI pecypchl
Pa3nen 1.TensoBble siBeHUsI
bu6mmoreka [IOK
1.1 i 7
CTpoetiue i ceoficTsa BelecTsa 0 0 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terosere mpoueccht 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2.2/ekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
51 DJNIeKTpUYECKHE 3apsiabl. 3apsKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' HUX B3aMOJEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHITTHDIC ABICHILT 6 > https://m.edsoo.ru/7f4181ce
2.4 DJEeKTpOMAarHUTHAS HHYKIIUS 4 0 0 bubmmorexa LIOK

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



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

Uroro no pazgeny

37

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5




9 KJIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) nporpaMMbl Beero Konrpoabneie| IIpakruyeckue| oGpazoBaTe/bHbIE
padoThl padoTbI pecypchl
Paznen 1.Mexanuveckue siBJleHUsI
11 MexaHn4ecKoe JIBMKEHUE U CIIOCOOBI €T0 10 0 1 bu6mmoreka [IOK
' OIKMCaHUSA https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOAICHCTBHE TEX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1. 1
3 3AKOHEI COXPAHCHHA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2.Mexannveckue KoJjed0aHusi M BOJTHbBI
bu6nmoreka [IOK
2.1 M 7 0 3
CXAHHHECKNE KONCOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKkre BOJIHBL. 3BYK 8 1 3 httos://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Pa3zgen 3.2/iekTpoOMarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBbIE BOJIHbBI

DJIEKTPOMArHuTHOE TOJIE U bubnunoreka [HOK
3.1 6
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 6
Pa3zgen 4.CBeToBbI€ IBJICHUSA
41 3aKOHBI PACHPOCTPAHEHUS CBETA 6 bubnmorexa LHOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIuH3bl ¥ onTUYECKUE MPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4, P
3 a3JI0KeHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3gen 5. KBaHnToBbI€ IBJICHUS
51 Hcnyckanue U orionieHue cBeTa aTOMOM 4 bubmorexa [IOK
' y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.2 CTpoeHue aTOMHOro A/1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
) A 7
5.3 JIEPHBIC PEAKIIUH https://m.edsoo.ru/7f41a4a6



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

Uroro no pazgeny

17

Pa3zgea 6.I1oBTOPHUTEILHO-0000 1AM MOYJIb

[ToBTOpenue u 0000IIEHNE COIEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca ¢usuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 7 knacce/ [epoimkun A.B., OG11ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «I31aTENBCTBO «DK3aMEH

» Gusuka, 8 knacc/ [epsimkun A.B., O01IeCTBO € OrpaHUYEHHON
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe o0iectBo «M31aTebcTBO
«IIpocsemenue»

» Gusuka, 9 knacc/ [epsimkun A.B., I'yrHuk E.M., O611ecTBO ¢ orpaHUuYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

7 KIIACC

1.PaGouast nporpamma.

2. IlporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Puznka. 7 — 9 kiacchbl
(aBTopel:A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B cOOTBETCTBUU C BEHIOPAHHBIM YUEOHUKOM:

4. Ilepoikun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX

yapexaenuit . M.:/Ipoda. 2011



5. Jlykamuk B.W. CoopHUK BOMPOCOB U 3371a4 1o ¢pusuke. 7-9 k1. — M.:
ITpocsenienue, 2010. —192c¢.

8 KJIACC

1. PaGouas nporpamma. @usuka. 7 — 9kinaccol: yueOHO-METOUYECKOTO TOCOOUs
/coct. TuxonoBaE.H. — 2-¢ m3a.,ctepeotni. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpazoBanus. Pusnka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBHUH C

BBIOPAHHBIM YU€OHUKOM:

4. Ileppiukun A.B. @uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTeIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3aj1ay no usuke. 7-9 ki — M.
[Ipocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIBHBIE M KOHTPOJIbHBIC
paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JJaboparopusie padboThl. KOHTpOJbHBIE
3aganus. —CaparoB:JIumeit, 2014.

8. «KonTponbpHO-U3Meputenbubie MmaTepuansl. @usnka. 7 kimace/Coct. H.U.
3opuH. — 2-¢ u31.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yuedOHo-merogudeckoe nocooue/ A.E. Mapos.-



M.: poda, 2011.- 123c.:

10.A.B. Ilepoimkun @usuka-8ki 2017 M. dpoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATenbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. lpoda

13.B.B. lllaxmatosa ,0.P. Illedep Junarnoctuueckue padotsl -8 kitacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Maposn, C.B. Ilo3oiickuit Coopurk Borpocos u 3aiau

2015 M. Ipoda

9 KJIIACC

1. PaGouas nporpamma. @uznka. 7 — 9kmaccbl: yueOHO-METOUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3n.,crepeotun. —M.: JIpoa,2013. — 398,(2)

2. IIporpaMmMbl OCHOBHOTO 00111€TO 00pa3oBanusi. Pusnka. 7 — 9 kiacchl
(aBToper:A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUCOHUKOM:

4. Ilepoiukun A.B. ®uszuka. 7 knacc. YueOHUK 1151 00111€00pa30BaTeIbHBIX
yapexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. COopHHK BOpOCcoB U 3a1a4 no ¢pusuke. 7-9 ki — M.
[Tpocsemenne, 2010. —192c.

6. Kupuk JI.A. ®u3zuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITENIbHBIE 1 KOHTPOJIbHBIC



paboTsl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. Actaxopa T.B. ®usuka. 7 knacc. JJabopatopubie paboTsl. KOHTpoIbHBIC
3aganus. —Caparos:JIuueit, 2014.

8. «KonTposnbHO-U3MepurenbHbie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeOHO-MeToauueckoe nmocooue/ A.E. Mapos.-

M.: poda, 2011.- 123c.:

KoHTpoibHBIE U caMOCTOsITENIbHBIE Pa00THI 10 GU3uKe. 9 Kilacc: K y4eOHUKY
A.B. Ileppiuikuna, E.M. I'ytHuk «®usnka 9 knace» / O.W. I'pomuesa. — M.
N3natenscTBO «OK3amen», 2014.

TecTsl o pusnke. 9 kiace: k yueouuky A.B. Ilepsimikuna, E.M. I'yTHuk
«Du3uka

9 knace» / O.M. I'pomueBa. — M.: M3znarenscTBo «OK3ameny, 2010.

®dusuka. 9 kimacc. TemaTnueckue TeCTOBBIC 3aJaHUs I MOAroToBKU K I A, /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomikuna. — fpocinasns: OO0 «Axkagemust

paszButus», 2014.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

7 KIIACC

. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum gocryma:



http://www.proshkolu.ru
2. BumeoornbiTel Ha ypokax. — Pexum poctyna: http://fizika-class.narod.ru
3. Enunas kosuteknus nudpoBbIX 00pa3oBaTeIbHBIX PECYPCOB. — Pexkum

nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECThI [0 TeMaM;
HarIsgHbIe TOCOOMS K ypokaM. — Pexxum foctyma: http://class-fizika.narod.ru

5. Hudpossie o6pazoBaTenbHbIC pecypchl. — PexxuM goctyna:
http://www.openclass.ru

6. DneKkTpoHHBIE YueOHUKH 10 ¢usuke. — Pexxum nocryna: http://www.fizika.ru
8 KJIIACC

1. bubmmoteka — Bc€ no npeamety «Pusnkay. — Pexum gocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pesxxum mpoctyna: http:/fizika-class.narod.ru

3. Eaunas xosutekius 1udpoBbIX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum

noctyma: http://school- collection.edu.ru

4. lutepecHble MaTepualibl K ypokaM (DU3UKH 110 TeMaM; TECTHI [0 TeMaM;

HarJsIIHBIC TTocoOus K ypokam. — Pexum noctyna: http://class-fizika.narod.ru

5. ludpossie oOpazoBaTenbHBIC pecypchl. — PexxuMm gocryma:



http://www.openclass.ru

6. DnekTpoHHBIC YUeOHUKH TI0 pu3nke. — Pexxum goctyna: http://www.fizika.ru

9 KIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunas koyuiekuus Hu(poBbIX 00pa30BaTelIbHBIX PECypCcOB. — Pexum

nocryma: http://school- collection.edu.ru

3. UHTepecHbie MaTepualbl K ypokaM (GU3UKH 10 TeMaM; TECTHI [0 TeMaM;

HarJsIHBIC Toco0Ous K ypokam. — Pexxum noctyma: http://class-fizika.narod.ru

4. Iludposbie 0Opa3oBaTebHBIE PECypChl. — PexxuM ocTyna:

http://www.openclass.ru

5. DnekTpoHHbIe yueOHUKH 0 ¢usuke. — Pexxum nocryna: http://www.fizika.ru



6.Juctanimonnas mkosia Ne368 http://moodle.dist-368.ru/ OTKpbITHIH Ki1acc.

CereBoe oOpaszoBarenbHOE coo0mecTBo. http://www.openclass.ru/node/109715

7. Enunas komiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/

8. ®enepanbHbIi HEHTP UH(HOPMAIITMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. UnTtepret ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTs0ps» marepuansl o gusuke. http://archive.1september.ru/fiz

11. Aaumanuu gusznueckux o0bekToB. http://physics.nad.ru/

12. )Kusas ¢pusuka: oOyqaroras nporpamma. http://www.int-edu.ru/soft/fiz.html

13. dusuka.ru. http://www.fizika.ru/
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