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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0O0IEro o0pa3oBaHMs COCTaBieHa Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIeNwu mpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

[IporpamMa mo (u3KMKe Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke € ydeToM
denepanbHOl paboyeil mporpaMMbl BOCHHTAHHUS U KOHLEIMLHWHU IpEenojaBaHusl y4eOHOTro
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpMHUPOBaHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3Y4eHUs (QHU3UKH Ha
JEeSTEIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIET0 00Opa30BaHMs.

[Tporpamma mo (u3MKe ycTaHaBIMBAET paclpelesieHne y4eOHOro maTepuaia Mo rojaam
o0ydeHust (1o Kjiaccam), MpenjgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUS MPEAMETHOTO COJCpKAaHUS U Yy4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXxcs.

[Tporpamma 1o ¢usuke pazpadboTaHa C HENbI0 OKa3aHUS METOJUYECKON MTOMOIIN YIUTEIIO
B CO3/IaHUU pabouell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.

dusmka gBIsSETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIBKY (pH3MUECcCKUe 3aKOHBI JIS)KAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEJOCTABISET HambOoyee SICHbIE 00pas3ibl NPUMEHEHHS HAyYHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa U3 TNaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType 0OIIero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHOHAYYHOHM TIPaMOTHOCTH M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMITETEHTHOCTSIMH, XapaKTePH3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIICHUWBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;

® UHTEPIPETHPOBATH JAHHBIC W UCTIOIH30BATh HAYYHBIE IOKA3ATEIBCTBA IS MTOTyUSHHS

BBIBOZIOBY.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETICHbI B
KOHIICTIIIUH TIpernoiaBanusi ydeOHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpPTraHU3AIHIX
Poccuiickoit @enepannu, peaqnu3yonmx OCHOBHbIE 00111e00pa3oBaTeIbHbIE POTPAMMBI.
[enu nzydyenust pusuku:
e [puoOpeTeHHe HHTEpeca M CTPEeMJICHHs OOYy4aloImMXCsl K HAyYHOMY H3yYCHMIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTAaBICHUI O HAyYHOM METOJ€ TIIO3HaHUi U (OPMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3y/ibTaTa N3yu4eHUs] OCHOB CTPOCHHS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBaHuE NPEACTABICHUN O POJIN (PUIUKU AJI PA3BUTHUS APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIi;



pasBUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccHoHaNbHOM
JIeATEIIbHOCTH, CBSI3aHHOW ¢ (PM3MKOM, TOATOTOBKA K JAJIbHEHIIEMy 00y4eHHIO B 3TOM
HarpaBJICHUH.

JloctuxeHne S3TUX Ieliell mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIICAYIOUINX 3a/1a4:

npuoOpeTeHrue 3HaHWH O JAHCKPETHOM CTPOCHUHM BENIECTBa, O MEXaHUYECKHX,
TETUIOBBIX, MJIEKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHne YMEHHMH ONHCHIBaTh W OOBICHATH (U3WYECKHE SBICHHUA C
HCIIOJIb30BAHHUEM TOJTYUYCHHBIX 3HaHHﬁ;

OCBOCHHME METOJIOB PEIICHUS TPOCTEHIIMX pPAacYeTHBIX 33734 C HCIOJIb30BaHUEM
(GU3NUECKUX MOJIeNIeH, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

PasBUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB MPpUPOAHBIC SABJICHHUA W  BBINIOJIHATH  OIIBITHI,
nabopaTopHble pabOTBI M AKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTEIIBHBIX MPUOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ MH(popMammel (GU3NIECKOro COACpKAHMS, BKIFOUAS
UHPOPMALIMIO O COBPEMEHHBIX JIOCTI)KCHUSX (GU3MKH, aHaIN3 M KPUTHYECKOE
OlLICHUBaHKUE UHPOPMALINY;

3HAKOMCTBO cO chepamu Tpo(heCcCHOHATLHOM JAEITeILHOCTH, CBI3aHHBIMU ¢ (U3UKOH,
U COBPEMCHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUSAX (PH3UUECKOM
HayKH.

OO1iee ynCclo 4acoB, pEKOMEHJAOBAHHBIX NJIS M3Y4YeHUs (U3UKH Ha 0a30BOM ypOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 daca B Hefen0), B 8 kitacce — 68 yacoB (2 yaca B HEZICIIO),
B 9 kiacce — 102 yvaca (3 vaca B HE/IETIO).

[Ipennaraemplii B mporpaMMe Mno (QU3MKe MHepedeHb J1adOpaTOPHBIX pabOT U OMBITOB
SBIISIETCSA PEKOMEHAATENbHbBIM, YUUTENb JeNIaeT BBIOOP NP NPOBEIeHUH Ja00paTOPHBIX paboT U
OTIBITOB C YU4€TOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs, CIIUCKa HIKCIIEPUMEHTATbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKeE.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEr0o MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPHI.
[TorpemnocTs n3MepeHnii MexayHapoaHasi CUCTEMA €IMHUL.

Kak ¢usuka m apyrue ecTecTBeHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAY4YHBII
METOJl TO3HaHMs: HaOJIOJeHHe, MOCTAaHOBKA HAyYHOTO BOIIPOCA, BBIIBM)KEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spiueHus. OmnucaHue
bu3nYECKUX SIBICHUHN C IOMOIIBI0 MOJETEH

Hemoncmpayuu.

1. Mexanuueckue, TEIUIOBbIE, SJICKTPUUYECKHE, MAarHUTHBIEC, CBETOBBIC SIBIICHHUSI.

2. Owuzuveckue MpuOOPHI U MPOLEAypa MPSIMBIX H3MEPEHHI aHAJIOTOBBIM M IH(PPOBHIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl K3MEPUTEIHLHOTO Mprodopa.
W3mepenne pacCcTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne teMiepaTypbl NOpU IOMOIIM KUAKOCTHOTO TEPMOMETpA U JAaTyMKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccieqOBaHUS MO MPOBEPKE TMIIOTE3bl: JAJIbHOCTb MMOJIETA MIApPHKa,
MYLEHHOTO TOPU30HTAJIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA ITYCKA.
ITepBoHayajbHBIC CBEICHUSI O CTPOCHUH BellecTBAa.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJbl, UX pa3Mepbl. ONBITHI, JO0Ka3bIBaIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBHKEHHSI 4YaCTUI[ C TEMIIEpaTypoOM.
bpoyHnoBckoe napmxkenue, auddysus. B3aumonelcTBHe 4YacTHIl BEIIECTBA: MPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~BEILIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTayinyeckux) Teia. B3auMoCBsA3b MeEXJy CBONCTBaAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJEKYJSIpPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue nuddys3un.

3. HaOmonenue sBieHWH, OOBSCHSIIOMIMXCS MPUTSDKEHUEM FUTH OTTAIKHBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmbIThI 10 0OHAPYKEHUIO AEHCTBHS CUI MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBM:keHHe U B3aUMOelicTBHE TeJl.

Mexanuueckoe JBHUkeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPU HEPABHOMEPHOM JIBMXKEHUH. Pacder myTu U BpeMEHU ABUKECHUS.

SlBnenue wHepnuu. 3aKOH WHepUuu. B3aumonelcTBue Tesl Kak NPUYMHA HW3MEHEHUs
CKOpOCTU JIBMKEHHUs Tesl. Macca kak mMepa umHepTHOCTH Tena. I[lmoTHocTe BemiecTBa. CBS3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 0OBEMa BEIIECTBA.

agrwpdE



Cwia Kak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctd u 3akoH ['yka.
W3mepeHne cuiibl C MOMOIIBK JWHAMOMETpa. fIBieHHe TAroTeHus MW cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec rtema. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuna TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaGmroneHune MEXaHUUECKOTo JIBHXKEHHS Tella.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmroienue n3MeHeHuns: CKOpoCTH MPH B3aUMOJICHCTBUH TEI.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.
CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmpeneneHre CKOPOCTH PAaBHOMEPHOTO MABIKEHUS (LIapUKa B KHJIKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHHUS Opycka WIM IIapHKa [0 HAKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PACTSOKEHMs (IepopMani) MpYKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIEHUA Ta3a OT o0beMa, Temrneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuHbl. 3aBUCUMOCTb JIABJICHUS JKUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
obonouku 3emmu. OmnbiT Toppuuermnu. M3mepenune atmocdepHoro naBieHHs. 3aBHCHUMOCTH
atMochepHOr0o JaBlieHUsI OT BBICOTHI HaJ YypoBHeM wmopsa. [Ipubopsl st u3MepeHus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronmecs: CoCy/sl.

I'mppaBnnueckunii npecc.

[TposiBnenue neicTBus aTMOCHEPHOTO JaBICHHUS.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHJIBI OT 00BEMa MOTPYKEHHOM dYacTH Tena Hu

MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUIIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcnoBuwe maBaHuWs TeN: TIUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBHCHMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TENA U KUJKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHON B KHUJIKOCTh
YacTH TeJa.

2. OmnpeneneHve BBITAJKUBAIONIEH CHJIBI, JEHCTBYIONIEH Ha TeNO, TOTPYXKEHHOE B
KUJKOCTb.
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3. TlpoBepka HE3aBUCHMOCTH BBITAJIKWBAIONICH CHUIIBI, JCUCTBYIOIICH Ha TEIo B
KHUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

5. KoHncTtpynpoBanue apeomerpa WIM KOHCTPYMPOBAHUE JIOAKH M OIpelelieHHe eé
IPY30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckasi padota. MOIIHOCTb.

[IpocTtble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTb. [IpaBuiio paBHOBecHs
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pbldara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHHKH.
Koadpduuuent mnonesnoro peiictBus (nanee — KIIJA) mpocteix Mexanu3moB. Ilpocteie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckas sHeprus. Kunermdeckas W mnoreHuuanbHas 53Heprus. llpespamienue
OJIHOTO BU/Ia MEXaHUUECKON 3HEPTUU B JPYroil. 3aKOH COXPAaHEHUs PHEPIHH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenennie paOOTBI CHUJIBI TPEHHUS NPU PABHOMEPHOM JIBKEHUM Tejla II0

TOPU30HTAJILHON TOBEPXHOCTH.

2. HccnenoBaHue ycIoBHI paBHOBECHS pbluara.

3. Usmepenune KIIJ] HaKIOHHOMN MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KJIACC
TenoBble ABJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teoprun CTpOeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE OJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOT0 COCTOSTHUM BemecTBa. Kpucramiueckue u
amopdusie Tena. OObsiICHEHNE CBOWCTB T'a30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauumBaHWE M KanWULIpHbIE siBleHUs. TeroBoe
pacuImpeHue u cxxartue.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KEHHUS YacTHIL.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsT BHYTPEHHEW »JHEpruM: TeIulonepenadya u
coBepirieHre padboThl. BUapl Teruonepenaun: TeriIonpOBOAHOCT, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenbHas TEIJIOEMKOCTh BEMIECTBA. 1e€MI000MEH W TEIIOBOE
paBHOBecHe. YpaBHEHHE TerUIoBOoro OanaHca. IlmaBneHue W OTBepleBaHHE KPUCTALTUYECKUX
BEIIECTB. YeNbHas TemioTa IiaBieHus. [lapooOpa3oBanume u koHueHcanus. Mcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(hEepHOTO JTaBJICHHUS.

BnaxnocTs BO3ayXa.

OHeprus TOIUINBA. Y IeJIbHAs TEIJIOTa CTOPAHMSL.

[Tpuammner padotel TemnmoBeix aBurareneit KIIJ[ temmoBoro nurarens. TeroBbie
JIBUTATEIH U 3aLIUTa OKPYKaroLeH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. HaOGnronenue GpOyHOBCKOTO JABHKCHHS.

2. HaGmonenue muddysuu.

3. HabmroneHwue siBleHU CMauMBaHUS U KalTWJUIPHBIX SIBJICHUU.

4. HalOnrogeHue TeTIoBOro PacIupeHUsl TeIl.



V3MeHeHre naBlieHus Ta3a MpU U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.
Buae! renonepenaun.
OxuaxieHrue mpu COBEpIICHUHN PaOOTHI.
HarpeBanue nipu coBepiieHUN padOThl BHCITHUMU CHIIAMHU.
10 CpaBHEHHE TETIOEMKOCTEN Pa3IMYHBIX BELLIECTB.
11. Habmronenue KumeHus.
12. HaGnroieHre nocTOsTHCTBA TEMITEpaTyphbl P IJIaBJICHUU.
13. Mojenu TerIoBBIX IBUTATEIICH.
Jlabopamopnwvie pabomot u onvimeol.
OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO TPUTSKEHHUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHIUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHUIIA.
OnbITEl, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH JaBJICHHMsSI BO3JyXa OT €ro o0ObéMa u
HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka TrHUIMOTE3bI JMHEWHONW 3aBHCHUMOCTH JIJTMHBI CTOJIOMKA JKHIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. HaGmronenue u3MeHEHUs: BHyTPEHHEW PHEPrUu Teja B pe3yJibTare TeIuionepeaayn u

paboThl BHEIIHUX CHIL

8. HccnenoBanue sSBICHHS TEIDIOOOMEHA ITPH CMENIMBAHUK XOJIOJHOM U TOPSYCH BOJIBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TMpPU TEIJIOOOMEHE C

HarpeThiM METAJUIMYECKUM ITHIHHIPOM.

10. Ompenenenuie yaenbHOM TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiiecca HCIapeHHS.

12. OnpeneneHuie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenne yaensHON TETUIOTHI ITABICHHS JIbA.

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS.

Onektpuzaiusi Ten. J[Ba poma 3JIeKTpUUECKUX 3apsnoB. BzaumogeilcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTb CHIJIBI B3aUMOJEWUCTBUS 3apsSHKEHHBIX TET OT BEIUYUHBI
3apsIIOB U PACCTOSTHUS MEXKTY TEJIaMH ).

OnekTpuueckoe nosie. Hanpspk€HHOCTD anekTpuueckoro mnojis. [IpuHuun cyneprno3uiun
AIIEKTPUYECKHUX I0JIeH (Ha KaUECTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsioB. DJIEMEHTapHbIA 3JeKTpuueckuil 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsia.

ONEKTPUUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DIIEKTPUUECKOro Toka. McTouHukmn
MOCTOSTHHOTO TOKa. JIeHWCTBHS JJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1nens. Cuia Toka. OiekTpuueckoe HampsbkeHue. ConpoTuBiIeHHE
MPOBOJIHUKA. YIEbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [is ydacTka Ienu.
[TocnenoBarensHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

Pabota 1 MOIIHOCTH ANIEKTPUUECKOTr0o TOKa. 3akoH JIxoyns—JIeHa. DnekTpudeckue e
Y TTOTPeOUTEIH IIEKTpUUIECKOr YHEprun B ObITy. KOopoTKoe 3aMbIkaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMoOJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KM3HU Ha 3emiie. OnbIT Opcreaa. MarHuTHoeE mose
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO ToKa. Vcnosb3oBanue
AJIEKTPOJIBUraTEICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apazges. SBieHue dneKTpoMarHUTHOM  wHAyKuuu. [IpaBuno  JleHma.
OnekrporerHepatop. CrnocoObl TOMyYEHUS DIIEKTPUYECKOW SHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.
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Hemoncmpayuu.

CoNo~WNE

NNNONNNRPRPRREPERRERRRRERE
A WNRPODOO~NOUIAARWNEO

DJIeKTpHU3aus Tell.

JBa poJia aJIEeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.
VYCTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUueCcKast UHIYKIIMSL.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/I0OB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOoYHUKM TOCTOSIHHOTO TOKA.

JleicTBUS 2JIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BBbIit pazps.

. 3MepeHne cuiibl TOKa aMIIEPMETPOM.

. I3mMepeHne 3eKTpUYECKOro HaIpsKEHUsT BOJIbTMETPOM.

. Peoctat u marazuH cCOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSSHHBIX MarHUTOB.

. MonenrpoBaHue HEBO3MOKHOCTH PA3CIICHUs IOJI0COB MATHUTA.
. MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

. UccnenoBanue sBIE€HUS JIEKTPOMArHUTHONW MHAYKIIHH.

. OniTel Dapanes.

. 3aBUCUMOCTb HalpaBJIeHUs] UHIYKIMOHHOTO TOKA OT YCJIOBUM €ro BOSHUKHOBEHHUSI.

25.

3JIeKTporeHepaT0p INOCTOAHHOI'O TOKA.

Jlabopamopnuvie padbomovt u onvimol.

ouhkwnE

10.
11.
12.

13.
14.
15.

16.
17.

18.

OnbITh! IO HAOIIOAEHUIO 3JEKTPU3ALUH TEJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA IIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opxka u mpoBepka paboThl NEKTPHUUECKON LIENH MOCTOSIHHOTO TOKa.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTOpa U HANPSKEHUs HAa PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  JJEKTPUYECKOTO  CONPOTHUBIICHMS
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOIIAU IIOIEPEYHOT0 CEYEHHS U MaTepUalla.

IIpoBepka mpaBuia CIIOXKEHUS HANPSKEHWA IPU IOCIEN0BATEIBHOM COEIUHEHUU
JIBYX PE€3UCTOPOB.

IIpoBepka npaBuia sl CUJIbI TOKA ITPH MapaJUIeIbBHOM COEMHEHUHU PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOUKY, OT HAIPSKEHUs
Ha HEW.

Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOZCHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEIUHEHUU U
pa3JelIeHNN.

HccenenoBanue NeUCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

OneITHI, IEMOHCTPUPYIOIUE 3aBUCUMOCTD CHJIBI B3aUMOJCHUCTBHS KaTYLIKH ¢ TOKOM U
MarHuTa OT CHJIbI TOKA U HAIIPpaBJICHUs TOKA B KaTYIIKE.

W3y4eHne ne¥CTBHUsI MArHUTHOTO MOJIA HA IIPOBOJHUK C TOKOM.



19. KonctpynpoBaHue U u3y4eHue paboThl JIEKTPOABUTaTEsL.

20. Usmepenue KIIJl anekTpoaBuraTeibHONW yYCTaHOBKH.

21. OnbITEl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIIMU: HCCIICAOBAHHE
M3MEHEHUH 3HAaYeHUsI U HAIPaBJIECHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC
Mexann4yeckue siBJIeHHS.

Mexanuueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOPOCTh Tela IPH HEPAaBHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe npsiMOIHHEHOe ABmxkeHne. CBoboaHoe nagenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBIXKEHUE MO OKpyx)HOCTU. [lepuon m uvactora oOpamenus. Jluneitnas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBniii 3akon Herotona. Bropoii 3akon Hptorona. Tpertuit 3akon Herortona. [Ipuniun
CYNEPIIO3UIUHU CHUIL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUS CKOJIBKEHHS, CHJIa TPEHHS
MIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOIHOrO TaJICHUS.
JBuxenue 1uaHer Bokpyr Comnna. IlepBas kocmmueckas ckopocTh. Heecomocts u
neperpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Umnynec Tena. M3menenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTnBHOE BMKEHUE.

Mexanuueckas pabdota U MOIIHOCTb. PaboTa cui TsxecTH, ynpyroct, TpeHus. Cs3b
sHepruu u pabothl. [loTeHLManbHas >HEpPrus Tena, MOTHATOrO Haja MOBEPXHOCTHIO 3E€MIIH.
IToTrennmanpHas 3Heprus cxxaroi npyxuHsl. Kunerndeckas sneprus. Teopema 0 KHHETUYECKOU
DHEPruM. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTEH W TPACKTOPHUH ABIIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO

pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH M YCKOPEHUS PSIMOIUHEHHOTO TBUYKCHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOGmroneHue NBMKSHUS TeJa 10 OKPY>KHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, MPOUCXOIIIMUX B cucTeMe oTcuéra «Tenexka»

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBM)KEHUU OTHOCUTENIbHO KabuHeTa (PU3HKH.

7. 3aBHCHMOCTbH YCKOPEHUS Teja OT MaccChl Teja U IEHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPY B3aUMOJICHCTBUU TEJl.

9. H3meHneHue Beca Tena NpU yCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TIPH HEYITPYTOM B3aUMOICHCTBHH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHne peakTHBHOTO JBUKCHUS.

15. Coxpanenue MeXaHUYECKOM 3HEPTUH MTPU CBOOOTHOM Ha/ICHUH.

16. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPH JABMKEHUU TeJla MO IeWCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.
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10.

11.

KoHcTpynpoBanue TpakTa [uisi pa3rOHa M JAJIbHEHIIET0 PaBHOMEPHOIO ABM)KEHHUS
IIapUKa MU TEJIEKKH.

Omnpenenenue CpeaHEed CKOPOCTH CKOJBKEHHUS OpycKa MM JIBUKEHHUS IapHKa I10
HaKJIOHHOH IIJIOCKOCTH.

OmnpeneneHue YCKOpEHHs Tella NMPH PABHOYCKOPEHHOM JIBXKCHHMU I10 HAKJIOHHOU
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKECHHH 0e3
HavyaJIbHON CKOPOCTH.

[IpoBepka THUIIOTE3BI: €COM MPH PABHOYCKOPEHHOM JBIKEHHWH 0e3 HadalbHOM
CKOPOCTH ITyTH OTHOCSTCS Kak psi HEYETHBIX YHCET, TO COOTBETCTBYIOILHUE
IMPOMECIKYTKHU BPEMCHU OUMHAKOBLI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIIBI HOPMAaJbHOTO
TIABIICHUS.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl CHJIBI TPEHUS MPU PaBHOMEPHOM JBIKEHMM Teja IO
I“OpI/I?;OHTaJ'IBHOI\/JI IMOBCPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYroCcTH HpU HOABEME TIpy3a C MCIOJIb30BaHUEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Mexanu4yeckue Koj1e0aHUs U BOJTHBDI.

KonebartenbHoe npmwxkeHue. OCHOBHBIE XapaKTEPUCTHKU KoJieOaHMIi: MepHoJ, 4acToTa,
aMIuTyna. MaremMatudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum Ipu
KoJIe0aTeIbHOM JIBUKEHUU.

3aryxatomue konebanus. Beinyxnennsie konebanus. Pesonanc. Mexanndeckrue BOJIHBI.
CBolicTBa MeXaHW4YeCKUX BOJIH. [IposonbHbIE M onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOmronenue koneGaHMi Tes MO 1eHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U HA TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJ0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HabmioneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTBHI.

6. AKyCTHYECKHIl pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

1. Ompenenenue yacTOThI U IEpUOAA KOJEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.

2. OmnpezneneHue 4acTOTHI U MeproJia KoieOaHU NPY>KUHHOTO MasTHUKA.

3. HccrnenoBanue 3aBUCUMOCTH TIEpHOa KoJeOaHWI TOJBEIIEHHOTO K HHUTH Tpy3a OT
JUIMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH MepHoja KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.

5. IlpoBepka He3aBUCHUMOCTU MepHoAa KoJeOaHWW Ipy3a, MOJBEHIEHHOIO K HUTH, OT
Macchl rpysa.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TIEpHOJa KOJeOaHWN MPYKUHHOTO
MasiTHUKA OT MAaccChl rpy3a M KECTKOCTH MPYKUHBI.

7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaCHUSI.

DJIeKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkasa 35eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM

CBsI3H.



DnexTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BolnHOBBIE cBOCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa JIEKTPOMArHUTHBIX BOJIH.

2. BomHoBbIE CBOICTBa CBETA.

Jlabopamopuvie pabomol u onvimol.

1. U3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOUIbI0 MOOUIILHOTO TenedoHa.

CaeToBbI€ SIBJICHHS.

JlyueBass monens cBera. Mcrounuku cBeta. lIpsimonuHeldHOe pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [lodHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHne OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITUYECKUX CBETOBOAAX.

Jlunza. Xox nyweil B muH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa u
Teneckona. ['a3 kak ontudeckas cucreMa. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHA. CrioskeHUE CIEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

1. IIpsmonuHeiiHOE pacnpocTpaHEHHUE CBETA.

OTtpaxxeHue cBeTa.
[Tosryuenue n300paxeHUil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue caera.
OnTu4eckuii CBETOBOI.
Xox nydeil B cobuparoleii TuH3e.
Xop JIydeil B paccenBarolleH JIMH3E.
[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oToannapara, MUKPOCKOIA U TEJIECKOIA.
10. Mopnens riasa.
11. Paznoxxenue 06emoro cBera B CIEKT.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPa’KEHUs CBETOBOT'O JIyda OT YIJia MaJieHuUs.
2. HzydeHue xapakTepUCTHK H300paKeHUs TIpeIMETa B IIIOCKOM 3epKaJie.
3. MHccnenoBanue 3aBUCUMOCTH yIJIa MPEJOMIIEHHUs] CBETOBOTO JIy4a OT yrja HaJeHus Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yeHnue n300pakeHUH C MOMOIIBIO COOMPAOLIECH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoIei INH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUSATHIO IIBETAa MPEIMETOB MpPU UX HAONIOACHUM Yepe3 ILIBETOBbIE
(GUIBTPBI.
KBanToBbIe siBJIeHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoma bopa. Mcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oera- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjipa.
Hyknonnas Mmopzens aromHoro siapa. M3zorombel. PanunoaktuBHBIE mpeBpanieHus. l[lepuon
[0JIypacnasa aTOMHBIX sIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aTOMHbIX saep. CBsa3p Macchl U dHepruu. Peakuum cuHTe3a u neneHus saep. VcrouHuku
sHepruu CoyHIA U 3BE3.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIy4YCHUN HA )KUBbIC OPTAHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3My4eHHS U NOTJIOLICHMS.

2. CnexTpbl pa3InYHbIX Ta30B.
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3. Cmekrp Bosopoa.

4. HaOmoneHue TpekoB B kKamepe BuibcoHa.

5. Pabota cu€Tunka HOHU3UPYIOLIUX U3Ty4YEHUH.

6. Perumcrpanus u3imydeHUs MPUPOIHBIX MUHEPAJIOB U MPOTYKTOB.

Jlabopamopuvie pabomol u onvimol.

1. HaOnroseHue CIUTONIHBIX M JJMHEHYATBIX CIIEKTPOB U3TY4CHUSI.

2. HccnemoBanue TpPEKOB: HM3MEpPEHUE SHEPTUM YACTUIBI 1O TOPMO3HOMY IYyTH (I10

dboTorpadusm).

3. H3MmepeHue painoakTUBHOTO (OHA.

IoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO-0000IIAOMINK ~ MOAYIh MpEeIHAa3HAueH [UIsl CUCTEeMAaTH3alluk |
0000IIeHHUsT IPEMETHOTO COJIEPIKAHHS U OTIBITA JIEITSILHOCTH, IPHOOPETEHHOTO MPH U3yYCHUU
BCEro Kypca (GU3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJIapCTBCHHOMY JK3aMEHY 10
busnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydyeHWW JAHHOTO MOJIYJS PEATUM3YIOTCI H  CHCTEMATU3HPYIOTCS — BUIBI
NEeSTeIbHOCTH, HAa OCHOBE KOTOPBIX 00ECHeUMBaeTCs JOCTHDKEHHE MPEIMETHBIX H
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHs, (POPMHUPYETCsS €CTECTBCHHOHAYYHAs
IPaMOTHOCTh. OCBOCHHME HAYYHBIX METOJOB HCCICIOBAHHS SIBICHHN NPUPOIbl U TEXHHKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJIICHHS, IPUMCHSS IIOTYYCHHBIC 3HAHUS,
pemarh 3aJa4i, B TOM YHCJIe KAYECTBEHHBIC U SKCIIEPHUMEHTAIILHBIC.

[IpuHIMIIAIBHO AEATEIbHOCTHBIA XapaKTep NaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00YYaIOIIHECs BHIMOJHSIOT 33/1aHNUs, B KOTOPBIX UM TIPEJIaracTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHWH Paclio3HaBaTh U HAYYHO OOBICHATH (PU3HUECKUE SBIICHUS
B OKpYXKaroIIel MpUpo/ie U TOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh HAYYHBIC METOJBI MCCIEAOBAHUS (PU3NICCKUX SBJICHHA, B TOM YHCIE JJIS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYIHBIC OCHOBBI Han0oJiee BAKHBIX JIOCTHIKCHUH COBPEMEHHBIX TEXHOJIOTHIA,
HaIpUMep, MPAKTUIECKOTO MCIOIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIHH HAa OCHOBE 3aKOHA
MIPEBPAICHIS K COXPAHCHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUH.

Kaxxgas u3 TeM JaHHOTO MOAYNS BKIIOYAET OJKCIEPUMEHTAIbHOE MCCIEOBaHUE
o0o0maromero xapakrepa. Moaylb 3aBepIiacTcsi MPOBEACHHEM TUATHOCTHYECKON U OTICHOYHOMN
paboThI 32 Kypc OCHOBHOT'O OOIIIET0 00Opa30BaHHUS.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHLIX U IMTPCAMCTHBIX O6pa3OBaTeJIbHBIX PE3YyJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o0O0IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MIPOSIBJICHUE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHUHCKON (hHU3MYECcKOi
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(U3HUKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCY>KIEHUHU OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKCHUHN (PU3UKU;

- OCO3HaHME BaKHOCTU MOPAIbHO-ITHYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

- BOCIPHSTHE ICTETHMUYECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAYyYHOH JII0003HATENILHOCTH, HHTEpECa K UCCIIE0BATENbCKOM NesATETbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHHE IEHHOCTH 0€30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOpTE, Ha JOpOrax, cC
AJIEKTPUUYECKUM U TETJIOBBIM 000pYIOBAaHUEM B IOMALTHUX YCIOBUSIX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peIeKCHU, MMPU3HAHKNE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTMBHOE Y4acTHe B PEIICHUHU NPAKTUYECKUX 3a/1ay (B paMKaxX CeMbH, 00pa3oBaTebHOM
OpraHu3alM, TOpojaa, Kpas) TEXHOJIOTMYECKOM M COLMalbHOM  HampaBJIeHHOCTH,
TpeOYIOMIMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUECKOMY U3YUYEHUI0 podeccui, CBI3aHHbIX C (PU3NKOMH;

7) 3IK0I0THYECKOr0 BOCTIMTAHUSA

- OpHMEHTalMss Ha NpUMEHEHUEe (U3NYECKUX 3HAHWM A pelieHus 3aaad B 001acTé
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYIKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEeW Cpenbl;

- OCO3HaHMe MI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K U3MEHAIOIIUMCS YCJIOBUAM COLMAILHON U MPUPOJHOH cpeabl:

- TOTPeOHOCTH BO B3aMMOJCHCTBUM NPU BBHINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JAPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUUECKYIO JEATEIBHOCTD;

- MOTpeOHOCTh B (OPMHPOBAHMU HOBBIX 3HAHUH, B TOM 4Hcie (OPMYIHPOBATH HJEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH,

- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3UPOBATH U BBIBIATH B3aUMOCBSI3U MPHPOJII, 0OIIECTBA U SKOHOMHUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI
B pesymbraTe OCBOCHHS mMporpaMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromierocss OyayT cGOpMHpPOBAaHBI MeTamnpeaMeTHbIe Pe3yJabTaThl,
BKIIFOYAKOIIUEC I103HABATCIIBHBIC yHI/IBepCaJIbele y‘-Ie6HBIe I[ef/’ICTBI/ISI, KOMMyHI/IKaTI/IBHBIe
YHUBEpCaIbHbIC YUCOHBIC ACHCTBUS, PETYJSITUBHBIC YHUBEPCAIIbHBIE YUCOHBIC ICHCTBUSI.
Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBuA:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
U CPaBHCHUS;

BBISIBJIATh 3aKOHOMEPHOCTU U MPOTHUBOPEUMS B pacCMaTpUBaeMbIX (akTax, JaHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M TPU U3YyYCHHH (PU3HUYECKUX SIBICHHNA W
IPOIIECCOB, JIENIaTh BBIBOABI C HCIIONB30BAaHUEM JICAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIIBUTATh I'MIIOTE3bl O B3aUMOCBA3SX (PU3NUYECKUX BEJIUYUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIoco0 pemieHuss y4eOHOW  (U3MYecKoll  3amaun
(cpaBHEHHE HECKOJIbKMX BapUaHTOB pEIIEHHUs, BBIOOp Hambojee MNOIXOIALIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbcKue AeiCTBHUA.

MCIIOJIB30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHNUS,

MPOBOJIUTH TI0 CAMOCTOSITEILHO COCTaBJIEHHOMY IUIAHY  OIIBIT, HECJIOXHBIN
(bu3HYEeCKUi HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHMBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIINIO, MMOJYYCHHYIO B XOJI€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3MPOBATh BO3MOXKHOE JanbHElIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKKE
BBIIBUTATh MPEINOI0KEHUS 00 MX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHSTHh pa3jIMyHble METO/bl, HHCTPYMEHTBl W 3alpoChl MpPHU IMOHMCKE U OTOOpe
UHGOPMALIUU WU TAHHBIX C YYETOM MPeUI0KeHHON ydeOHOU (pu3ndecKoil 3a1auu;
aHATM3UPOBATh, CUCTEMATH3UPOBATh W MHTEPIIPETUPOBATh WH(OPMAIHIO PA3ITAIHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (hOpMy TMpeAcTaBiIeHUs HH(opManuu u
WITIOCTPUPOBATh pElIaeMble 3a/la4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH, WHOW
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIEC 1eliCTBUA:

B XOJe OOCYXAeHHs Y4eOHOTO Marepuana, pe3yabTaToB JTabOpaTOpHBIX paboT u
MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIAaeMOI TEMbI M BBHICKA3bIBATh HJICH,
HalleJICHHBIC Ha PElIeHUE 3a/1a4d U MOJIIepKaHue OJIaroKenaTeIbHOCTH OOIIEHMS,
COIIOCTABJISITb CBOU CYXKACHUA C CYXIACHHUAMU OPYIUX YYaCTHUKOB JOuajiora,
OOHapy>KUBATh Pa3IMYMe U CXOJICTBO O3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

NyOJIMYHO  TPEACTaBISITH  PE3yAbTAThl  BBIOJHEHHOTO  (PM3UYECKOTO  OMBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, IPOCKTA);



MOHUMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHAWBHIYATBLHOW pPaOOTHI
P PEIICHUH KOHKPETHON (PU3UYECKOM TIPOOIIEMBI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTH>KCHHIO: PACTIPENENISITh POJIM, 00CYKJIaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBHITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs Kad4eCTBEHHOTO pe3yibTara MO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KauyeCTBO CBOETO BKJIaJa B OONMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOSTEIIbHO C(HOPMYJIUPOBAHHBIM yYACTHUKAMH B3aHMOICHCTBHS.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUE€OHBIX CUTYAIUIX, TPEOYIOMIMX ISl PeIICHHS
(bu3nyeCKUX 3HAHMIL;

OpPUEHTUPOBAThCSI B Pa3lIMYHBIX MOAXO0JAAX HPUHATHS pElIeHUuN (MHIUBUAYaJIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITENIFHO COCTAaBJIATH AJITOPUTM pEIICHUS (PU3MUECKOW 3aaud WM IUTaHa
UCCIICIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MIpe/ijaraéMble BApUaHThl PELLICHUM;

JienaTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 3 PELICHUE.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeyIaraTh IlaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHUS) pe3yJbTaTOB JAESITEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YMCJIE B XOJ1 BBITOJHEHUS (PU3NUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU peUIeHHH (GHU3UYECKUX 3aJad Wid B
YTBEPKICHUAX Ha HAyYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIoro.

IMPEJIMETHBIE PE3YJIBTATDBI
K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaTbl HA Oa30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BAaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHMS, HaOII0JeHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, €IUHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3oo0pa3Hoe), MEXaHUYeCcKoe
IBUKEHHE  (paBHOMEpHOE, HEpaBHOMEpHOE, NpPSIMOJMHEHHOE),  TpaeKTopusl,
paBHOAEWCTBYIOIas cuia, Aedopmarus (ynpyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath siBreHus (1udQy3us, TEII0BOE IBUKEHUE YacTUIl BELIECTBA, PABHOMEPHOE
JBUKECHHUE, HEPAaBHOMEPHOE IBUKEHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJl, PABHOBECHE
TBEPABIX TEJI C 3aKpPEIUIEHHOM OCBhIO BpalleHUsA, Iepenada JaBICHHUS TBEPIbIMU
TEJIaMU, KUAKOCTSIMH M razaMH, aTMOC(hEpHOE JaBJIeHUE, IIJIaBaHUE Tell, IPEBPALCHHUS
MEXaHUYECKOM SHEPIrun) 10 ONUCAHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYEHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MUpPE, B
TOM 4Hcie (pu3nuecKue sBICHHsS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IU4YHBIMU
CKOpPOCTSIMH B JKMBOM M HEXHUBOU NPUPOAE, ACHCTBUE CUIBI TPEHHS B IPUPOLE U



TEXHUKE, BIMSHUE aTMOC(EpPHOro AaBICHHMS Ha KMBOM OpraHu3M, IJIaBaHHUE DHIO,
pblYary B TeJe YelOoBEeKa, IPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHUE SBJIECHUS, UCIIOIb3Ys (PU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YNPYIrOCTH, CHJa TSDKECTH, BEC Tela, CWIa TPEHUs, JaBIICHUE
(TBEpmOro TENa, KUAKOCTH, Ta3a), BBHITAIKMBAIOUIAs CWJIA, MEXaHWYecKas padorta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3()(QUUUEHT I0Je3HOro AEeUCTBUSA
MEXAHU3MOB, KUHETUYECKAsl U NOTEHLHUAIbHAsl 3HEPIHsl), IPU ONUCAHUM IMPABUIBHO
TPAKTOBaTh (PU3MUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS U €AMHULIbI
($U3NUEeCKUX BEIMYMH, HAXOAUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HMUYECKYIO
BEJIMYMHY C JPYTUMH BEJIMYMHAMM, CTPOUTH TIpaUKH H3YYEHHBIX 3aBUCUMOCTEH
(bU3HYECKUX BEIHYMH;

XapakTepu3oBaTb CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U IPOLECCHl, HCHOIb3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM DHHEpruu, IpU OTOM JaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIUChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

OOBSICHATh (U3UYECKUE SIBJIICHUS, IPOLECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTyalMil MPAaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh INPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMUecKUX 11aroB ¢ Onopoi Ha 1—
2 u3y4YeHHBIX CBOWCTBA (PU3MUECKUX SABJICHUHM, (U3MYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agauyd B 1-2 J1eicTBHA, HCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIMEe (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBHUS 3aJauu
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (PU3UYECKUE BEIWYMHBI B (OPMYJIBl U
IPOBOJUTH Pacy€Thl, HAXOAUTh CIPABOYHbBIC JAHHBIC, HEOOXOAUMBIE IJISI pEIICHUs
3a/1a4, OL[EHUBATh PEATMCTUYHOCTh NOJy4YeHHONW (PU3MUECKON BEIUYNHBI,
pacrio3HaBaTh NPOOJEMbl, KOTOpPblE MOXXHO pPELIMTh MpPU MOMOIIM (PU3HUECKUX
METOJ0OB, B OIMCAHMM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOIOKEHNE
(runortesy), pas3iuyaTb U HHTEPIPETHPOBATH IOJYUYEHHBIH pe3ynbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIbITA, JIeaTh BBIBOJBI 110 €I0 PE3YJIbTaTaM;

IIPOBOJMTDH ONBITHI MO HAONIONECHNIO (PU3NYECKUX SBJICHUN WM (PU3NYECKHX CBOMCTB
Ten: (GopMynaHpoBaTh MPOBEpPSEMbIE MPEANONIOKEHHs, COOUpaThb YCTAaHOBKY W3
IPEI0KEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBI;
BBITMIOJHATH NPSIMblE U3MEPEHHS PACCTOSIHUS, BPEMEHHU, Macchl Tela, 00bEéMa, CUIIBI U
TEMIEPATYpPbl C UCHOJIb30BAaHUEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
NOKa3aHUs IPUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPETHOCTH U3MEPEHUH;
MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYUHBI OT JAPYTOH C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBHXKYILLIETOCS
TeJa OT BPEMEHU JIBUYKEHUS Tella, CHIIbI TPEHUSI CKOJIbKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaau
CONPUKOCHOBEHHMSI TeJ, CHJIbI YIPYTOCTH OT YAJIUHEHHS MPYXUHBI, BHITAJIKHUBAIOIIEH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH IJIaBaHMs TeJ, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAHUPOBAaHUM y4eOHOrO HCCIEeNOBaHMsA, COOMpaTh YCTAaHOBKY U BBIIOJHSTH
U3MEpEeHUs, cielysd MPeUIoKEHHOMY IUIaHy, (PUKCHPOBaTh pPe3yJbTAaThl MOJy4YCHHON
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpadHKoB,
JIeJIaTh BBIBOJIBI 110 PE3YNIbTATaM HUCCIIECJOBAHMS;



NPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BeIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTH U TBEPAOrO Tela, CWJIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3AyXa,
BBITAJIKMBAIOIIAs CHUJIA, JEMCTBYIOLIass Ha IMOIPYKEHHOE B KHUJAKOCTb TEJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NPEeasIoKEHHON
MHCTPYKILIMU: TIPU BHIMOJIHEHUH U3MEPEHHH COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIIATH 3HAYEHUE MCKOMOM BEJIMYMHBL,

coOioaTh TMpaBWJa TEXHUKH 0Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JCHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCYIbl, GAPOMETp, pbluar, NOJBUKHBIN U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOPOl Ha UX OmUcaHus (B TOM YHMCIE: MOAIIMITHUKH, YCTPOHCTBO
BOJIOIIPOBO/A, THUAPABIMYECKHI Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoC,
apeoMeTp), UCHONIb3ys 3HAHUSA O CBOMCTBAX (PU3MUECKUX SIBJICHUM M HEOOXOIUMbIE
¢u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) MNPAKTUYECKOTIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM MXU3HM Ul oOecredeHus
0e30macHOCTH NpU OOpalieHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IIOBEICHUS B
OKpYKaroIleH cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3allPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBIIEIATh HH(OPMALINIO, KOTOPAsl SIBISETCS] TPOTUBOPEUNBOM
WA MOXET OBITh HEJJOCTOBEPHOM;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 33aJaHUIl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(Gu3NYECKOro CcoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
MCTOYHUKOB MHPOpMAIUN (PU3NUYECKOTO COJIEPKaHUs, B TOM YHCIe MyOJINYHO JeNaTh
KpaTKHhe COOOIIEHUS O Pe3ysibTaTax MPOEKTOB MM YUEOHBIX UCCIIEAOBAHUM, IPU ITOM
rPaMOTHO HCIIOJIb30BaTh HW3YYEHHBI TMOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

[P BBINIOJIHEHUHU Y4EOHBIX MPOEKTOB M MCCIEI0BAaHUMN paclpeaensTh 00S3aHHOCTH B
rpynne B COOTBETCTBHUH C IMOCTABJIEHHBIMU 33/1a4aMU, CJIE€AUTD 3a BBIIIOJIHEHHUEM IUIaHa
NecTBUM, aJeKBaTHO OIIGHWBAaTh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TIPYIIIHI,
BbICTpauBaTh KOMMYHUKATUBHOE B3aUMOICUCTBHE, YUUTHIBASI MHEHUE OKPYKAIOIIIHX.

K xoHny oOyuenust B 8 Kjacce npeaMeTHbIE pe3yibTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHUI:

UCIIOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJEKYI, TEIIOBOEC IBUKEHHE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHMS BEIECTBa, KpPHUCTANIMYeCKue U amopdHble Tena,
HACBIIICHHBI 1 HEHACBIIIEHHBIN 1ap, BIAXKHOCTh BO3yXa, TEMIIEPATypa, BHYTPECHHSISA
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUYECKUN 3apsill, SJIEKTPUUECKOE
1I0JIe, NMPOBOJHUKU W JIWIJIECKTPHUKH, IOCTOSHHBIA JJICKTPUYECKUN TOK, MATHHUTHOE
10JI€;

pasnnyath sBIeHUS (TEIUIOBOE PpACIIMpPEHHE U CXKaTue, TeIlonepenrada, TeIuIoBOe
paBHOBECHE, CMAauMBAaHHE, KaIWULIPDHBIC SBICHUSA, MCIAPEHUE, KOHICHCALNSA,
IIJIaBJICHUE, Kpuctaym3anuss  (OTBEpJEBaHUE), KMIICHHE,  TeIulonepenaya
(TEeruIoNpOBOJHOCTb, KOHBEKLMSA, H3IyYCHME), JIEKTpHU3alus Tej, B3auMoJelcTBHE



3apsi0B, JCMCTBUS 3JEKTPUYECKOTrO0 TOKA, KOPOTKOE 3aMbIKaHWE, B3aUMOJICHCTBHE
MarHuTOB, AECUCTBUE MAarHUTHOIO IOJI1 HA NMPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKLMS) 110 ONMCAHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PM3MUECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4ucie (U3NYECKHE SBIEHUS B IPHUPOJE: IOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SABICHUS B NPUPOAE, KPUCTAUIBI B mpupoze, usnydenue ConHua,
3aMep3aHue BOJOEMOB, MOPCKHME OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHera,
DIIEKTPUYECKHE SIBICHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE Mosie 3eMild, Jpel( IOIHCOB, pOJib MAarHUTHOIO MHOJS Ul KM3HM Ha
3emiie, MOJISIPHOE CHSIHHUE, IIPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/1auy B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUM;

OIMMUCBIBATH U3YYCHHBIC CBOMCTBA TEII U CI)I/ISI/ILIGCKI/IG SABJICHUS, UCIIOJIb3YA (1)I/I3I/I‘~ICCKI/I€
BCJIMYHHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrus, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEINIOEMKOCTh ~ BEILlECTBa, YAENIbHas TEMJoTa IUIABJICHHUS, YyJeJbHAas TeIuloTa
napooOpa3oBaHMs, yAEIbHAs TEIUIOTa CTOPaHHs TOIUIMBA, KOA(PQHUIMEHT MOJIE3HOTO
JeMCTBUSL TEIUIOBOW MAIIMHBI, OTHOCHUTEJIbHAS BIAXKHOCTh BO31yXa, JIEKTPUUYECKUN
3apsil, CHJa TOKAa, OJJIEKTPUYECKOE HAINPSHKEHHE, CONPOTUBIIEHHE IPOBOIHUKA,
yJlelIbHOE COIPOTHUBIICHHE BEIECTBA, pab0Ta U MOIIHOCTb 3JIEKTPUUYECKOT0 TOKa), IPU
OMMCAaHUM TIPaBUJIbHO TPAKTOBATH (1)H3HHCCKHﬁ CMBICJI HCIHOJB3YEMBIX BCJIWYMH,
0003HaueHMs M eUHUIBI GU3NYECKUX BEJIWYMH, HAXOAUTh (POPMYJIbI, CBSA3bIBAIOINE
JAHHYI0 (HU3UYECKYI0 BEIMYMHY C JPYTHMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIIMUMH;

XapaKTECPHU30BaATh CBOMCTBA TECII, (1)I/I3I/I‘~IGCKI/I€ ABJICHUSA W MPOHCCChI, HCIIOJIb3Yys
OCHOBHBIC ITOJIOKCHUSA MOJ'IGKy.]'IprHO-KI/IHCTI/I‘IGCKOI\/JI TCOpHUU CTPOCHUA BCIICCTBA,
HOPUHIUI CYNEpNo3UuIMM MoJjiel (Ha KayecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs
3apsima, 3akoH Oma s ydacTka memnu, 3akoH JDxoyns—JIeHna, 3akoH COXpaHEHHS
SHEPIuu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUChIBATH €ro
MAaTCMAaTUYCCKOC BBIPAKCHHUC,

OOBSICHATh (hU3MYECcKHe MPOLECcChl M CBOWCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyalui PaKTUKOOPHEHTUPOBAHHOTO Xapakrepa: BBISIBIISATh
MNPUIUHHOCJICACTBCHHLBIC CBA3H, CTPOUTH 00bsicHEHHE M3 1—2 JIOTMYECKHUX IIIaroB C
ornopoif Ha 1-2 U3y4eHHbIX CBOMCTBA (PM3NYECKUX SABICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3agauyd B 2-3 JeHCTBHA, HWCHOIBb3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaloIlMEe (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3alMUCbIBaTh KPAaTKOEC YCJIOBHEC, BBIABIATE HEAOCTATOK AAHHBIX JJI PCHICHUA 3a/1aydu,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE IS €€ PelIeHUs, IPOBOJUThH PACUETHI U
CpaBHHBATH MOJYUCHHOC 3HAYCHHC (1)I/ISI/I'-IGCKOI\/'I BCJIMYHHBI C U3BECTHBIMU JJaHHBIMU
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPhIE MOXXHO pEUIMTh MPH MOMOIIM (HU3UYECKHX
METO/I0OB,  MCIIONB3ys  ONHMCAaHHE  HUCCIEAOBAaHMS,  BBIICNATH  IPOBEpsEMOE
MMPECAIIOJIOXKECHNUEC, OLCHHUBATH IMPABUIBHOCTE IOPAJAKAa HIPOBCACHUA HCCICOOBAHMA,
JIeNaTh BBIBOJIBL;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUECKUX SBJICHUN WIN (U3NYECKUX CBOMCTB
Tesl (KaNWUISIPHBIE SIBIEHMs, 3aBUCHUMOCTb JaBJIEHUS BO3JyXa OT €ro o0béMa,
TCMIICPATYPhbI, CKOPOCTH IIPOLICCCAa OCThIBAHUS U HAI'PCBAHUA IIPU U3ITYUYCHUU OT LIBCTA
U3Iydaome (Imomiomaronie) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TCMIICPATYPbl KUIAKOCTH W ILIOIIAAN eé IMMOBCPXHOCTHU, DOJICKTpHU3AIUA TCI U
B3aUMO/JICHICTBHE 3JIEKTPUUECKUX 3apAJ0B, B3aMMOJAEHCTBHE MOCTOSHHBIX MarHUTOB,
BU3YyaIn3alusd MaroHuTHBIX MOJIeH TOCTOSSHHBIX Mar"HmToOB, HCﬁCTBHﬂ MargmMTHOTI'O ITIOJIA



Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIS
IIOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpPOBEpsieMble MPENOI0KEHUsA, COOUpPaTh
YCTAaHOBKY M3 MPEIJIOKEHHOIO 00O0pyJIOBaHMs, OIMCHIBaTH XOJA OINbITa U
(GopMyIHpOBaTH BHIBOBI;

BBINOJIHATH NPSIMBbIE MU3MEPEHUS TeMIIEPAaTyphbl, OTHOCUTEIFHON BIIAXKHOCTH BO31YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUUKOB
(¢u3NUeCKUX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl H3MEPEHUH C Y4ETOM 3aJaHHOM
abCOJIIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIICOBAHHE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT IPYrou ¢
UCIIOJIb30BAHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHUBICHHS MPOBOAHHUKA OT
€ro JJIMHBI, IJIOLAJN MONEePEYHOr0 CEUEHHUsI M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHHKA, CUJIBI TOKA, MAYILETO Yepe3 MPOBOJHHK, OT HAPSKSHUS HA TIPOBOJHHKE,
UCCIICIOBAaHUE I10CIIEI0BATEIbHOIO U MapaJljIeIbHOTO COEJUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHs, CIETYs
IPEJIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BEIBOBI 110 PE3yJIbTaTaM UCCIIETOBAHMS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (U3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOLIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, coOMpaTh HKCIEPUMEHTAJIbHYIO YCTaHOBKY, Cleays
IPEeJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

coOioaTh TpaBWJa TEXHUKH 0e30mMacHOCTH Tmpu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHKEM;

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOpPOH HAa MX OMHUCAHUA (B TOM YHCIE: CHCTeMa OTOIUIEHHUS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpMETpP, BOJBTMETP, CUYETYMK DIIEKTPHUYECKON
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE MPUOOPHI, HarpeBaTeNbHbIE AIIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), MCIHOJb3ys 3HAaHUS O CBOMCTBax (U3MUYECKUX SBIEHUH U
HeoOXxoauMble (PU3HUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHHUYECKUE YCTPONCTBA M W3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEpMOC, ICUXPOMETP,
TUTPOMETp, JBUTaTEIb BHYTPEHHETO CrOPAaHMs, 3JIEKTPOCKOI, PEOCcTar), COCTABIAThH
CXEMBI 3JIEKTPUYECKHUX IIeNel ¢ MOCIe0BaTeIbHBIM U MapauleIbHbIM COCTUHEHUEM
3JIEMEHTOB, pa3iinyasl yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUECKUX LIETIEH;
OPUBOANUTH TPUMEPHl (HAXOAUTh HH(MOPMAIMIO O TMpHUMEpax) MPaKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpHU OOpalieHHuH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJNIOZEHUS HOPM HKOJIOTUYECKOTO TIOBEICHUS B
OKpYKarolleu cpee;

OCYIIECTBIISATh MOMUCK HHPOpMauu (U3NYECKOro cojepxaHus B MHTepHeTe, Ha
OCHOBE WMEIOIMXCSA 3HAHUH M TYTEM CpaBHEHHS JIOTIOJHUTEIFHBIX HCTOYHHUKOB
BBIJICJIATE MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHIOJHEHUU YYEOHBIX 3a/laHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(U3MUECKOro CcojAep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJCTh NpPUEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHGOpPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIC MHCHbMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTABIATh  pe3yabTaThl  MPOEKTHOM MM  HMCCIEI0BATENbCKOM



JEATEIbHOCTH, IIPM 9TOM I'PAaMOTHO HCIIOJIb30BaTh U3YYCHHBIN IMOHATUMHBIA amnmnapar
Kypca (pU3MKH, CONPOBOXKIATh BHICTYIICHHE [TPE3CHTALIUCH;

OpY BBIOJHEHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacrpenesate 00s3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABIEHHBIMU 33JadaMH,
CICIUTHh 3a BBIIIOJIHCHWEM IUIAHA JEUCTBUM M KOPPEKTUPOBATH €ro, aJCKBATHO
OLIEHMBaTb  COOCTBEHHBIM BKJIaJ B  JI€ATEIBHOCTh  TIPYMIbI, BbICTPAUBAThH
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K konny oOyuenuss B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIONIb30BAaTh TMOHATHUS: CHCTEMa OTcuéTa, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOI0 JIBMXKEeHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh W TMEpPEerpy3Ku, IEHTP
TSOKECTH, a0CONIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOrO Tela, paBHOBECHE,
MEXaHHYECKUE KOJICOaHWsI W  BOJHBI, 3BYK, HHQPPa3ByK H©  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl HWCIyCKaHWS W TODJIOonieHHs, anbda, Oera- M ramma-
U3ITy4eHUs], U30TOIbL, SACpHAs YPHEPTEeTHKA,

pasznuuath SiBJIEHUsS (PaBHOMEPHOE M HEPAaBHOMEPHOE MNPSIMOJUHEHHOE JIBI)KCHHE,
PaBHOYCKOPEHHOE MPSAMOJIUHEHHOE TBUKEHHE, CBOOOTHOE TTaJICHUE TEJI, PABHOMEPHOE
JIBUKEHHE 110 OKPYKHOCTH, B3aHMOJCHCTBHE TeJl, PEAKTUBHOE JBUKCHHE,
Kosie0aTeIbHOE NIBIDKEHUE (3aTyXalIIue W BBIHYXKICHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JBIDKCHHE, OTpaX€HHE 3BYKa, MPSMOJIMHEHHOE pPACIpPOCTPaHEHHE,
OTpa)KE€HHUE U MPEJOMIICHUE CBETA, MOJTHOE BHYTPEHHEE OTPAKCHHUE CBETA, PA3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEWUYATOTO CIIEKTpa H3JTYUYEHUS )
[0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HYECKOE SBJICHHE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SIBICHUIN B OKpYKaroleM Mupe (B
TOM 4yHcie (U3NUECKUe SBICHUS B MPUPOJIE: MPHIKUBBI U OTIIMBHI, JABHKEHUE IJIaHET
ConHEYHOM CHUCTEMBI, PEaKTUBHOE JIB)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICUCTBHE  BHJIUMOTO,
yIbTPauOIETOBOTO M PEHTTEHOBCKOTO H3JIYUYE€HUN, €CTECTBEHHBIM DPaTUOAKTHBHBIN
$OH, KOCMHYECKHE JIy4YH, pPaJHMOAKTUBHOE W3JIyYeHHUE TPUPOJHBIX MHHEPAJIOB,
JIEMCTBHUE PaJIMOAKTUBHBIX M3JIyYEHHM Ha OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOJIUTH
MPaKTUYECKYIO0 3a/ladyy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bU3UYECKUX SIBICHUN;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UICCKUE
BEITMYUHBI (CPEeIHsIST ¥ MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIKCHHH,
YCKOpEHHE, MepeMelleHrne, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHHUs, CUJia YIPYTrOCTH,
CuJa TSDKECTH, YCKOpPEHHE CBOOOIHOTO MaJCHMsI, BEC Tela, UMITYJIbC Tea, UMITYIbC
CHWJIBI, MEXaHUYecKas padoTa U MOIIHOCTb, MMOTEHIIUATbHAS HEPTUS TeJa, MOJAHITOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TMOJMHAs MEXaHWYEeCKas HSHEPrusi, MEpUoJ M YacToTa KoJeOaHWid, IhHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpelpl), TPU OMHCAHUU MPABUIBHO TPAKTOBATH (DPU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, OOO3HAUEHUS M EAUHMIBI (PU3NYECKUX BEIUYMUH, HAXOIUTH (OPMYJIBL,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYIO0 BEIUYHMHY C JIPYTUMH BEIHMYWHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJINYMH;



XapakTepru30BaTh CBOIMCTBA Tell, PU3UUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHUS PHEPIHU, 3aKOH BCEMHUPHOIO TITOTEHMS, MPUHIUI CYNEPHO3UINH CHII,
IOPUHIUI OTHOCUTENbHOCTHU [ 'anmiesi, 3akoHsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPaKEHUS U TMPEJIOMIIEHUS CBETa, 3aKOHbl COXpPaHEHHUS 3apsJ0BOTO U
MaccoBOrO0 4YHCEJI TpHU SACPHBIX peaKIusX, IMPU OTOM JIaBaTh CIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3aIllMCHIBATh €r0 MaTEMaTHUYECKOE BBIPAXKECHHUE;

OOBSICHATh (pU3MYECKHE TMPOLECCH M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyalluid  NPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPON Ha 2—
3 u3yd4eHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemarh pacuéTHbIe 3a]a4uM (OIUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/ladydl 3aluChIBaTh KPATKOE YCJIOBHE, BBIABISATH HEJOCTAIOLIUE WIH
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOAWTH pPAacu€Thl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBL;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  MCIOJNb3ysd  ONHCAaHHE  HCCICNOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TIOPSIKA MPOBEACHUS HCCIECIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OIIBITOB;

IPOBOJUTH OMBITHI MO0 HAOMIOACHNUIO (PU3MUYECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
TeN (M3y4eHne BTOPOro 3aKkoHa HpIOTOHA, 3aKOHA COXpaHEHHS YHEPTUH, 3aBHCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTY/bI MAJIBIX KOJIEOaHWH, MPSIMOJIIMHEHHOE pacipoCTpaHeHNE
CBETa, pPa3lio’KeHHe OeJIoro cBeTa B CHEKTpP, U3y4eHHE CBOMCTB H300pakeHUs B
IUIOCKOM 3€pKaJle M CBOWCTB W300paKeHHsI MpeaMera B COoOHMparomiel JIMH3e,
HaOJI0IeHNE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB HW3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOUHOTO HaOOpa 000PYAOBaHUS, OMIMCHIBATE X0 OIBITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss CcpenHee
3Hau€HUE H3MepsieMOoN BeNIUYUHBl ((POKYCHOE pacCTOSIHHME COOMparolie JIMH3bI),
000CHOBBIBaThH BBIOOP CrI0C00a M3MepeHUs (M3MEPUTETHLHOTO MPUO0Pa);

NIPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYHMH C HCIOJIH30BAHUEM
OpSMBIX HM3MEPEHHH (3aBUCUMOCTh MyTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, TNepuojia KojlebaHud MaTeMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJia OTPAXKCHHUS CBETa OT yria MaJeHUs U
yIiia MperoMIICHHUs OT yIJia MajeHus1): TUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIMYUH B BHJIE TAOMUI] U rpadUKOB, JAeIaTh BBIBOABI M0 pe3yibTaTaM
UCCIICIOBAHMS,

IPOBOJUTH KOCBEHHBIE H3MEpEHHUs (U3UUECKUX BEIUYMH (CpenHss CKOpOCTh U
YCKOpEHHUE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHE CBOOOIHOTO ITaICHHS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHs] CKOJIBKEHUS, MeXaHHuecKkass pabora u
MOIIHOCTh, YacTOTa M TMEpHoj KojeOaHWi MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass Ccuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA  (OH):
IUIAaHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEeHUs, cenysl MPeJIOKEeHHON HHCTPYKIMH, BBIUKCIIATH 3HAUEHUE BEIMYUHBI U
aHATM3UPOBATh TOJIyYEHHBIE pE3ydbTaThl C Y4ETOM 3aJaHHOH IOTPEIIHOCTH
W3MEPEHHI;



coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
00opyI0BaHUEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENeH: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYECYHBI HMCTOYHHMK CBETa, JIy4, TOHKas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO Spa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, AJATUYUKHU [10JI0KEHUS,
pacCTOAHUS U YCKOPEHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToarnnapaT, ONTHIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO3UMETp, KaMepa BuiabcoHa), wncnosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH U3YYEHHBIX TEXHUYECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELIEHUH YyuyeOHO-
IPAaKTUYECKUX 3aJlay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUS M300paXKeHUN B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOAUTH TpPHUMEPBl (HAXOAUTh MH(MOPMALMIO O MpUMepax) MPAKTHYECKOro
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJHEBHOW XM3HM A obOecredeHus
0e30macHOCTH NpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOAEHUS HOPM HKOJIOTUYECKOTO IOBEACHUS B
OKpYKarolleH cpese;

OCYILLIECTBIIATh IMOMCK HHPOpMauuu (uznyeckoro cojepxkanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/esIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOpPMAIIMM HAa OCHOBE WMEIONIUXCS 3HaHUU W
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(pOpMAIUU
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COJAEp)KaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COIIPOBOKIATh BBICTYIUIEHUWE IpE3eHTaled ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM Kontposbmbie  IpakTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebi
Pa3nen 1. ®u3uka u €€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa
11 ®dusuka - HayKa o0 MPUPOe 2 BH6H_HOTeKa 0K
https://m.edsoo.ru/7f416194
bubnnoreka [JOK
12 PH3HYCCKHIC BETHHHbI 2 . https://m.edsg.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METOJI TO3HAHUS 2 1 ﬁgg;?/ﬁéelijas(i(_)rﬁﬂ 416194
Hroro mo pazueny 6

Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA

2.1 CrtpoeHue BemecTBa 1 BH6H_HOTeKa LIOK
https://m.edsoo0.ru/7f416194
29 JIBHM>KeHUE U B3aUMOJICMICTBUE YaCTHIL 5 1 bubmuorexa [JOK
' BEIIIECTBA https://m.edsoo0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.eds0o.ru/7f416194
Wroro no pazmeny 5
Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBUeE TeJl
bu6mmorexa [IOK
3.1 Mexarueckoe JBIKEHHe 3 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Mrepups, macca, mA0THOCT 4 . https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Cua. Buaet cun 14 . 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, JKHAKOCTE U ra3oB



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

41 Hasnenue. llepenaya naBnenus: TBEPALIMU 3 bu6mmoreka [IOK
' TeNaMH, )KUIKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 JlaBnenue xuKoctn S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 AmmocepHoe faBieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 5 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Htoro no pazneny 21
Pa3nes 5. PaGora n MOIIHOCTDH. JHeprus
bu6mmoreka [IOK
> PaGota u mommHoCTE 3 1 https://m.edso0.ru/7f416194
bubmuorexa [JOK
5.2 Hpocreie Mexanm3mb! S 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
>3 Mexantiieckas oHepri 4 . . https://m.edsoo0.ru/7f416194
Hroro no paszneny 12
Pe3sepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 12



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

8 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Kontponbueie  Ilpaxrmyeckue o0pa3oBaTejibHbIE
padoThI padoThI pecype
Pa3nen 1. TenmioBble iBJIeHUS
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 bubmoreka LJOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBbie porecchl 21 1 5 EESSJ,I:I;I/?TT]ZEZ(IJ_})(.):S/? f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
W UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 2 7 Egg:ﬁ;;i;ig)?{fﬂ f4181ce
2.3 MarHuTHbIE SIBIICHUS 6 1 15 ﬁﬁﬁ/ﬁeﬁﬁﬁﬁ/? f4181ce
bubnunoreka [JOK
24 DTIEKTPOMATHHTHE HHLYKIIHS 4 httpS://m.edsﬁ).ru/7f4181ce
Hroro no paszneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3jiesioB U TeM K 0 (undposbie)
n/n NMPOrpaMmblI Bcero OHT%O‘H“"’W paKT 6nqec1me o0pa3oBaTejibHbIE
padoThI padoThI pecypesI
Pa3pen 1. Mexannuyeckue siBJICHUS
11 MexaHnuecKkoe OBMKEHME U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OIMCaHUSs https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
12 Bsanmozercreue Tex 20 . 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHPI COXPAHEHH 10 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 40
Pa3zgen 2. Mexann4deckue KoJ1e0aHUA U BOJHBI
bu6mmoreka [JOK
2.1 Mexanmaeciue konedanus ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/7f41ada6
Hroro no paszneny 15
Pa3nesn 3. DiieKTpOMarHuTHOE 10JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6 2 bubnuotexa [JOK
' 3JIEKTPOMArHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pasnen 4. CBeToBbIe SIBJICHUS
bubmuorexa [JOK
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 https://m.edso0.ru/7f41ada6
bu6mmorexa [IOK
4.2 JIMH3BI ¥ ONTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Pa3gen 5. KBanToBble iBJIeHUSA

51 Hcnyckanue u MorJIonieHue CBETa aTOMOM 4 1 bubmorexa LHOK
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK

52 Ctpoekue aTomHoro spa 6 1 https://m.eds&.ru/7f41a4a6
bu6mmoreka [IOK

5.3 SInepHble peakun 7 1 1 https://m.edsg).ru/7f41a4a6

Hroro no pazneny 17
Pasnen 6. [loBTOpHTEIbHO-00001IAIOINIT MOAYIb
6.1 [ToBTOpEHKE M 0000IIIEHNE CONEePKAHUS 9 5 bu6mmoreka [IOK
Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

®usuka — HaykKa O PUpOJE.
SIBnenus npupoabl. Pusndyeckue
SIBJICHUS

MexanndecKkue, TIUIOBEIC,
3JIEKTPUYECKUE, MAarHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS
®Ou3nueckue BEININHBI U UX
HU3MEpEHHE

KoaunuecTBO 4acoB

Bcero

KonTpoJbHbIE
padoThbI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTeJibHbIE

pecypchbl

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH MOMOIIU
AKHUJKOCTHOTO TEPMOMETpA U
JaT4YnNKa TEMIEpaTyphl"”

Kak ¢usuka u apyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NYECKuX
SIBJICHUI C TIOMOIIBI0 MOAETIEH

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
11apuKa, MymeHHOro
TOPU30HTANILHO, TEM OOJIbIIIE, YEM
OostbliIe BICOTA IycKa"

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOCHHUE BEILIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

JIBHOKCHUE YaCTHUII BEIICCTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

VYpoxk-uccienoBanue «OMnbIThI IO

9 HaOJIIOACHUIO TEIJIOBOTO
PaCIIUPEHHS Ta30BY
10 ArperaTHbI€ COCTOSIHUS BEIIeCTBa
B3anmocBsa3b MEX 1y CBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSIHUSIX M UX bu6mmoreka [IOK
ATOMHOMOJICKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSTHHUH BOJBI
MexaHU4YecK BUKCHHUE.
12 Pael;Hi)Mepi:OE(:) iIIII{epaISHOISIepHOC bubmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBHOKEHUE
bu6mmoreka [IOK
13 Ciopocts. Enuruer cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nyt 1 BpeMeHM IBUKEHUS bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
15 | Brmmoncitorone ren s npwa Bumotea LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBHXKEHUS Tell
16 iatent n oeens rona o ore Bu6morera LIOK
https://m.edsoo.ru/ffOa0fee
IIOTHOCTHU
JlaGopatopHnas pabora
17 «OrnpeseneHue MIOTHOCTH TBEPAOTO
Telay
18 Pemenue 3anau mo teme bubmuorexa [JOK
"ITimoTHOCTH BemecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepuCTHKa
19 B3anMoercreug tein. Cria
ynpyrocty. 3akoH ['yka
20 JlaGopatopnas pabora «3yuenue



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

3aBHCUMOCTH PACTSIKCHHS
(medopmanun) NpyKUHBI OT
HPUJIOKEHHOM CHIIBD»

21 SIBnenue taroreuns. Cuiia TIKECTH
22 | et ens. Boc nena, Pomtarm Bunorexa LIOK
e ’ N https://m.edsoo.ru/ff0al778
3aga4 no teMe "Cuna TsSKeCTH
| oo gy e B 0K
P p https://m.edsoo.ru/ff0a1502
IUIaHET
bubmuorexa [JOK
24 Msmepenne cu. unamomerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
2 ggzmzlggenniﬁ; I;I/In, HaIpaBJIEHHBIX Bubmorexa [IOK
JUOH TP ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIAsA CHIT
27 Pemrenue 3agad mo reMme
"PaBHonelicTByrOMmAas cui”
| mEeme mommem e B 0K
1P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopnas pabora «3yuenue
29 iiﬁiﬁ?{i{ﬂo?fgg eIa{;IerHI/IH u Eubmorexa LIOK
A https://m.edsoo.ru/ff0alcc8
XapakTepa CONMPUKACAFOITIUXCS
ITOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHne
PaBHOJECUCTBYIOIIEN CUIIBI
Pemrenue 3agad mo remam: «Bec BuGmiorexa [IOK
31 Tenay, «I'paduueckoe n3o0paxeHne

cuiny, «CHuibly,

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«PaBHOIEMCTBYIOIIAS CUIT»

KonTponbhas pabota no remam:
«MexaHu4ueckoe JBUKEHUEY,

32 «Macca, IIJIOTHOCTEY, «Bec Temay,
«['paduueckoe n3o0paskeHne CUI»,
«Cue»
33 JHanenue. CriocoObl yMEHBIIICHUS U bu6mmoreka [IOK
YBEIIMUYCHUS IABJICHHS https://m.edsoo.ru/ff0a20a6
g | Moo e e Bumorea 110K
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
B rommn smsootn n rasmn Bubmiorera LIOK
’ : https://m.edsoo.ru/ff0a25b0
3axon [lackans
3 oeeemmior nciiermmon o Buiotea LIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3aga4d no teme «/laBienue bu6nmoreka [JOK
B JKMJIKOCTH U rase. 3akoH ITackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobmaromecs cocy ! https://m.edsoo.ru/ff0a2970
39 I'uapasnmaeckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopuiaeBon
JKHIKOCTHBIN HAacoC
Atmocdepa 3emiu. [Ipuannbl
CYILIECTBOBAHUS BO3TYILIHOM Bubmiorexa LIOK
41 0001104kH 3eMiii. 3aBUCUMOCTh )
https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTo JaBICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
42 Bec Bo3ayxa. ATmocdepHoe bubmuorexa [JOK

JaBJIeHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

N3mepenue armocdepHoro

bu6mmoreka [IOK

43 nasienus. OneiT Toppruerum https://m.edsoo.ru/ff0a2da8
BHUCUMOCTH aTM HOT
44 ,?[ZBJ‘IEHI/I; i)T BaI;ICOC:F(;?Ie{I;HOYS)OBHCM Enbmiorexa OK
https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoun. AtmochepHoe bubnmoreka [JOK
JaBJICHHE Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Penrenue 3amau o teme
46
"ATtmocdepHoe naBieHue”
| o a1 B LOK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlaGoparopHnas pabora
48 «OrnpeseneHue BbITaIKUBAOLIEH bubnnorexa [JOK
CHJIBI, JICUCTBYIOIICH Ha TEJIO, https://m.edsoo.ru/ff0a33fc
MTOTPYKEHHOE B KHUJIKOCTH)
JlaboparopHnast paboTta 1mo Teme
I Busorea 101
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bu6mmoreka [IOK
50 Hnaaie Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHncTpynpoBaHue apeoMeTpa Win
51 KOHCTPYMPOBAHUE JIOJKH U
OIpeJIeIIeHNE €€
Ipy30N0bEMHOCTH"
Pemenwue 3anay mo Temam:
50 «IInaBanue cymos. bu6mmoreka [IOK

BosnyxorutaBanue», «/laBineHue
TBEPJBIX TEJ, JKUJIKOCTEH U Tra30B»

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

53

54

Mexanuueckasi pabora

MorHocTts. EquHUIBI MOIITHOCTH

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

55

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noabéMe 1o Jjectauie"

56

57

58

IIpocThie Mexanu3Mbl. Poiyar.
PaBHOBecue cui Ha ppiuare

KonTponbhas padbota no teme
«JlaBrieHE TBEPBIX TEI,
KHUJKOCTEH U Ta30B» /
Bcepoccuiickast npoBepouHas
pabora

PezepeHbiii ypok. Pabora ¢
TEeKCTaMHM 110 TeMme «/laBieHue
TBEPJIBIX TN, KHUJKOCTEN U ra3oBy /
Bcepocculickas npoepodHas
pabota

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

60

Prbruaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pbIyara

Pemenue 3agad mo treMe «Y CIOBUSI
pPaBHOBECHSI pblUara

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddutment monesznoro neicTpust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTH

Pemenue 3agau mo teme "Padora,
MomHocTh, KITI"

0.5

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

63

MexaHudeckasi SHEPTHSL.

bu6mmorexa [JOK



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckas ¥ MoTeHIUAIBHAS https://m.edsoo.ru/ff0a4252
SHEPTHUS

3aKOH COXpaHEHHUs MEXaHUYECKON bubnmoreka [JOK

64 SHEPIUU https://m.edsoo.ru/ff0a4360

VY POK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTAIbHOE OIPENIEIICHHE
65 W3MEHEHMSI KI/IHUeTquCKop“I u 1 1
IMOTCHIUAJIbHOW SHCPIruu 1pu
CKaTBhIBAaHUH TeJIa 110 HAKJIOHHOMH

miockoctu"
KonTponbhas padota no teme

66 1 1
«PaboTa 1 MOIIHOCTb. DHEPTHUs»
PesepsHrlil ypok. Pabora ¢
p yP " bu6mmoreka [IOK
67 TeKcTaMu 1o TeMe "MexaHnyeckoe 1

https://m.edsoo.ru/ff0adee6

nBHKeHHe"

Pesepubiit ypok. Pabora ¢
68 TekcTaMH 1o TeMe "PaboTa. 1
MoHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

KoaudecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Tema ypoka Kont I Hata 00pa3oBaTeIbHbI
/i Beero POJIbHBbIE PAKTHYECKHE | L .oyopng pa3oBareJ e
padoThI padoThI pecypcbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnmoreka [JOK
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPK ICHUS
2 Macca u pasmep aTOMOB U MOJIEKYJI 1
Mogaenu TBEpIOTO, )KI/II{K?FO u BuGnuotexa LIOK
3 raso00pasHoro cocToANui 1 https://m.edsoo.ru/ff0a540e
BEILIECTBA
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJIKOTO U Ta3000pa3HOTO
4 COCTOSIHMI BEIIeCTBa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETHYECKON TEOpUH
5 Kpucrannuueckue u amopgHbie 1 bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUTBSIPHOCTb. 1 bubnuotexa [JOK
[ToBepXHOCTHOE HATSDKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpenue u cxaThue 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 1
YJaCTHII
9 Buytpennss sneprus. CriocoOsl 1 bubmuoreka [IOK
W3MCHEHUS BHYTPEHHEH SHEPrHu https://m.edsoo.ru/ff0a5c60
bu6mmorexa [IOK
10 BHAE! Tennonepesaty . https://m.edsoo.ru/ff0a6412
11 VYpoxk-koHpepenuus "[Ipakrnyeckoe 1 1 bubnuoreka [IOK

HCIIOJIb30BaHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

BEI[ECTB U MAaTEPUAJIOB B LIEJISX
sHeprocoepexeHus"

KonndecTBo TemIoThL. Y aeIbHas

bubmuoreka [JOK

12 TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
15 | Aime e S B LOK
https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabora
14 "HccnenoBanue siBJICHUS bu6mmoreka [IOK
TEIUI00OMEHA IIPU CMEITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoabI"
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIQXKICHUH
TOpHas T
16 ?Oalggle);ezgmie I;Il[(zzb?{oﬁ bubmaorexa LJOK
" https://m.edsoo.ru/ff0a6bb0
TETUTIOEMKOCTH BEIIECTBA
17 DHeprus ToIMBa. Y ienbpHas bubnuotexa [JOK
TETJIOTa CTOPaHHS https://m.edsoo.ru/ff0a7b5a
18 KH;;:;I;;TLIZCZT&C];??i;{;eimaa bubmorexa HOK
' https://m.edsoo.ru/ff0a71d2
TeIJIOTa TUTaBIIEHUS
19 "Onpercaenme yiemof rertors ubmorera LIOK
" https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIb/Ia
20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
21 nmapoo0pa3oBaHus U KOHICHCAIIUH. bu6mmoreka [IOK

3aBUCUMOCTb TEMIIEPATYpPBI
KHUIIEHUSI OT aTMOC(EepHOTO

https://m.edsoo.ru/ff0a786¢



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

JaBJICHUA

22

23

Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENIbHOU BIIaKHOCTH
BO3yXa"

Pemenue 3apau Ha onpeneneHue
BJIQ)KHOCTH BO3/1yXa

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

24

[MTpuHIHMITEL paOOTHI TEIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurartesib BHyTPESHHETO CrOpaHHSI

25

KIIJI TenmoBoro aBurarers.
TemnoBbIe IBUTATEIN U 3aIllATa

OKpY>Xarolen cpeibl

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

26

3aKOH COXpaHEHUSI U IIPEBPALLICHUS
SHEPI'UH B TEIJIOBBIX Mpolieccax

27

28

29

[ToaroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "TeIuIoBeIe IBIIEHUS.
N3meHeHne arperaTHbIX COCTOSIHUI
BemecTsa"

KonTponbhas pabota no teme
"TenoBele ABlIeHus. M3Menenue
arperaTHbBIX COCTOSIHH BeriecTra"
DnekTpusanus tei. /[Ba poaa
AIEKTPUUYECKUX 3apsI0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

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

30

Ypoxk-uccienoBanue
"DnexTpuzanus TeI UHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"

31

B3anMopeiicTBre 3apsyKeHHBIX TEIl.
3akoH KynoHna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEeKTpUUECKOE MOJIeE.
HanpsieHHOCTb 3JIEeKTPUUYECKOTI0
nosist. [IpuHnmn cynepno3suuuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

OJICKTPHUYCCKUX oJiei

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

33 OnemenTapHbii 3apsa. CtpoeHue
aroMma

34 [IpoBOIHUKY U TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpaHEHHs AIICKTPUUECKOT0 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemrenne 3amau Ha npumMeHeHne bubnnorexa [HJOK
CBOMCTB 3JICKTPUYIECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc

o | Sommmecs o Yo BuGaionsa LOK

' https://m.edsoo.ru/ff0a95a4
AIEKTPUICCKOTO TOKA
37 JIeficTBUS PJIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue

38 ANEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJTHUKYU U TUDJIEKTPUKH"

39 DNEeKTpUYECKU TOK B MeTaJljax, bubnunorexa [JOK
YKUJKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838

40 DnekTpruyecKas 1enb 1 e€
COCTaBHbBIC YACTH

o | S Tebopmops paors B LOK

" https://m.edsoo.ru/ff0a8bd6
CHUJIBI TOKA
DNeKTpUUECKOe HANPSKEHHE.

42 Bonbsr™merp. JIaboparopras pabota 05 bubmuorexa [JOK
"H3mMepeHue u peryJIupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"

13 | Yocwmos compommmenne bu6motera LIOK

https://m.edsoo.ru/ff0aa738
BEIIlECTBA
44 JlaGopatopHnas pabora 1 bubnuoreka [IOK

"3aBUCUMOCTb JIEKTPUUYECKOTO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

COIPOTHUBIICHUS IPOBOJIHUKA OT €T0
JUTMHBI, TUIOIIAU TOTIEPEYHOTO
ceyeHus u matepuaia

3aBHCHUMOCTh CHIIBI TOKA OT

bu6mmoreka [IOK

45 HAIPAKCHHA. 3akor OMa U1 https://m.edsoo.ru/ff0aad44a
y4acTKa Lenu
JlabGopaTopHas paboTta
o | eemsonams oo cuns Bumorea 110K
’ ’ https://m.edsoo.ru/ff0aa04e
COMPOTHUBIICHUS PE3UCTOPA U
HanpspKEHUs Ha pe3ucrope”
47 [TocnengoBarenbHOE U MapaieIbHOE
COCJIMHEHHUS TIPOBOJHUKOB
Jlaboparopuas padota "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSHKEHUN bubnuoreka [IOK
MIPH TTOCIIEIOBATEIILHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopnast pabdota "IIpoBepka
49 MpaBmJIa JJIs CHIIBI TOKA MPU bubnunorexa [JOK
napauieIbHOM COSTMHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopoB”
50 saxoms O s pasmanoro. Butimorexa LIOK
https://m.edsoo.ru/ffOaaf8a
COEJIMHEHMS IPOBOJHUKOB
SL ncxpuaccxoro roxa. akon Bubmotera LIOK
' https://m.edsoo.ru/ff0ab124
JIxoynsa-Jlenna
52 ?Sgggzgigﬁjl}é I;Z?S((iil Y MOIITHOCTH bubmmorexa [IOK
" https://m.edsoo.ru/ff0ab3e0
3IEKTPUUYECKOTO TOKA
DNEeKTpUYECKHE LIEeTH U § BuGnuotexa LIOK
53 MOTPEOUTEIN DIIEKTPHUIESCKOM

sHepruu B ObiTy. KopoTkoe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
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3aMbIKaHUE

IlocTossHHEIE MarHuThbl, UX

54 o
B3aMMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenue 1 bubnmoreka [JOK
ITOJIEH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTHOe 110jIe. MarautHoe nosje
56 3eMIIM M €ro 3HaYCHUE IS KU3HU bubmorexa LIOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
o TemMe "DNEKTpUYCSCKUe 3apsbl.
57 3apsyKEHHbIC TeJII)a U UX - bubmorexa LIOK
. . https://m.edsoo.ru/ff0abd2c
B3auMoiercTBUs. [1oCTOSIHHBIM
AJIEKTPUYECKUM TOK"
KonTponbhas padota no teme
"DneKTpruuecKue 3apspl.
3apsKeHHbIE TeJIa U UX
58 B3£I/IMOL[eI7ICTBI/I;I. ITocTosHHBIN bubmmorexa LOK
. " https://m.edsoo.ru/ffO0abea8
AIEKTPUIECKUI TOK" /
Bceepocculickas nposepoyHas
paborta
PesepBHblit ypok. Pabora ¢
TekcTaMH 110 TeMe "TlocTosTHHBIN
59 AIIEKTPHUYECKHUI TOK" / bubmorexa [IOK
. https://m.edsoo.ru/ffO0acdc6
Bcepoccuiickas npoBepouHas
paborta
OngwiT DpcTena. MarHuTHOE 1oJie
60 BHCKTpI/IzeCKl(I)FO TOKa MarautHoe bubmorexa [IOK
https://m.edsoo.ru/ffO0acld2
T10JIe KaTYIIKH C TOKOM
[IpuMeHEeHHE IEKTPOMArHuTOB B
texHuke. JJaboparopuas pabota bubnmoreka [JOK
61 " . 0.5 ]
W3ydenue aeiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
110JI1 HA IPOBOJIHUK C TOKOM"
62 DNEeKTpOABUTATEIb TIOCTOSIHHOTO bubnmoreka [JOK



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a

63

64

65

66

Toka. Mcnonb3oBaHue
3JIEKTPOJBUTATENIEN B TEXHUYECKUX
YCTpOICTBAaxX U Ha TPAHCIOPTE.
Jlaboparopnas pabota
"KoncTpyupoBaHue U u3y4yeHue
paboThI eKkTpoaBurarTess"”

Omnbrtel @apasest. 3akoH
ANEKTPOMArHUTHOM UHYKITHH.
[IpaBuio Jlenna

Onexrporerepartop. CriocoObt
MOJTYYCHHUS DIICKTPHUCCKON
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
JHEPrUH

[ToaroroBka Kk KOHTPOJILHOM padoTe
10 TeMe "DJIEKTPUYECKHE U
MarHuTHBIC sIBJICHUS"

KonTponbhas padota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
SIBJICHUS "

https://m.edsoo.ru/ff0ac86¢c

bubmuorexa [JOK
https://m.edsoo.ru/ff0ach14

67

PesepBHylit ypok. Pabora ¢
TekcTamu 110 Teme "TenmoBeie
SIBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acc5e

68

PesepBHylit ypok. Pabora ¢
TEeKCTaMH I10 TeMe "MarauTHeIe
SIBJIEHUS"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

145



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Hara
/i Tema YpoKka KOHTpOJ’IbHLIe HpaKanecKHe w3yuenus 06pa30BaTeJILHLIe
padoThI padoThI pecypcbl

1 MexaHuueckoe BUKEHHE.
MarepuanbHas TOUKa

2 Cuctema orcuera. OTHOCHTEIIBHOCTD bubnuorexa [JOK
MEXAHUYECKOTO JBUKCHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsMoOIMHEIHOE bubnnoreka [JOK
JIBHKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMonuHeHOe

4 nBikeHne. CpesiHssi © MTHOBEHHAs
CKOPOCTh

5 [IpssMonnHeTHOE paBHOYCKOPEHHOE bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI.
I'paduk ckopoctu
JlaGopaTtopHnast pabota

7 "OnpeneneHye ycKOpeHus Tela Ipu 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKCHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM miockocTu"

8 CBoboaHoe nagenue tei. OnbIThI
lNanunes
PaBHOMEpHOE ABMXKEHUE TIO

9 oKkpy)HocTH. [lepnon u yacrora bubnnorexka [JOK
oOpamienus. JIuneinas u yriaosas https://m.edsoo.ru/ff0ael176
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 ITepBsiii 3akoH HeroTOHA. BekTop bubnuorexa [JOK
CHJTBI https://m.edsoo.ru/ff0ae612

12 Bropoii 3akoH HeroToHa. bubmuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

PaBHopelicTByOIIAs cHila

https://m.edsoo.ru/ff0ae72a

13 Tpetuii 3akon HeroToHa. bubmuorexa [JOK
Cyrmeprio3unus Cuil https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1a4 Ha npuMeHeHNe bubmumoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyroctu. axon I'yxa https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amgau o teme «Cuta
YIPYTOCTH
17 fgi%ﬂ;zzﬁiﬁfffiocm Bronmozexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmoreka [IOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemienne 3agay mo teme «Cuia bu6mmoreka [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 ngogaggﬁz f(ii?bgln VEHTa bubmmorexa [IOK
peal h H https://m.edsoo.ru/ffOaf8be
TPEHUS CKOJIBKEHUS
i B LOK
. ynpyr ' https://m.edsoo.ru/ffOafb8e
TpEHUs
| S o g B LOK
' P A https://m.edsoo.ru/ff0af044
TaJICHUs
VYpok-koHpeperuus "/IBmxenue ten
23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conmueunas cuctema). ['anaktuku"
py | meme g o e o BuGmorea 110K
" P https://m.edsoo.ru/ff0af5f8
TSATOTCHUS
25 [IepBas kocMHUecKasi CKOPOCTb. bubmuoreka [IOK



https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

HeBecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AOGCOTIOTHO TBEPAOE TEIO.

26 PaBHOBecue TBEpAOTO TEA C Enbmiorexa LOK
RN https://m.edsoo.ru/ff0afe36
3aKpeIUIEHHOW OChIO BpallleHUs.
MowmenT cuibl. LleHTp TsxecTn
PaBHOBecHe MaTepuaaIbHOW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpHOTO TENA C
3aKpEIIEHHOW OCBIO BPAILICHHUS.
MowmeHT cunbl. LleHTp TsxecTn

28 Pemenue 3agaud mo reme "MoMeHT bu6mmoreka [IOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4

29 1o rewe "Mexammsceroe nmenne Bubmorexa LIOK

. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiicTBue Ten
0 Mexmscoxoe ammone. Bumorexa LIOK
N " ' https://m.edsoo.ru/ff0b06ec
BzaumopetictBue Ten
Nmnynsce Tena. IMITynbsC CHIIBL.

31 3aK0oH COXpaHEHUsI UMITYJIbCa. bubnuoteka [JOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aNMOJICHCTBHE

30 Pemenne 3agau mo teme "3akoH bu6mmorexa [IOK
COXpaHeHHs uMIynbca" https://m.edsoo.ru/ff0b096c

33 Ypok-koHpepennus "PeaktuBHOE
JIBJKECHHE B IPUPOJIE U TEXHUKE"

bu6mmorexa [IOK

34 Mexannueckas paboTa U MOIIIHOCTb https://m.eds00.ru/ff0b0ag4

35 Pabora cHItbl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8

36 JlaboparopHas paboTa



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

«Omnpenenenue pabOThI CUITbI TPEHUS
IIPY paBHOMEPHOM JIBUKEHHUHU Teja
110 TOPU30HTAIIBHON ITOBEPXHOCTU»

CBs13b SHEpruu U paboThI.

37
[ToreHunanbHas s3Heprus
38 Kunerngeckas sneprus. Teopema o bubmumorexa [IOK
KUHETHYCCKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKE
40 JlaGopaTtopHast pabora «3yuenue bubnuorexa [JOK
3aKOHA COXPAHEHUS SHEPTUI» https://m.edsoo.ru/ffOb12fe
a1 KomnebaTenpbHOE IBH)KCHHE U €r0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
2 Dumpacnme xoncGanm ubmioera LIOK
’ https://m.edsoo.ru/ff0b20f0
Pesonanc
43 MareMaTH4eCcKUil U NPy KUHHBIN
MasITHUKA
| SEmmeermms oo Bumorera LOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MacChl TPy3a»
45 IIpeBpalienue 3HEpruu npu
MEXaHHUYECKUX KOJICOaHUIX
TOpHas T
46 fgi%ﬂzezz;de?{zizoim U Tieprojia bubmmorexa LJOK
N https://m.edsoo.ru/ffOblaec
KoJie0aHUM MPY>KUHHOTO MAasITHUKa
JlaGopaTtopHnas pabota «IIpoBepka
47 HE3aBUCHMOCTHU NeproJia KojaeOaHHii bubnuorexa [IOK
rpy3a, MOJBEIICHHOTO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Ipy3a»
48 Mexanuyeckue BoiaHbI. CBOMCTBA bubmuoreka [JOK

MEXaHHUYCCKUX BOJIH. HpO,Z[OJ'II)HI)Ie u

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

IOIIEPCUYHBIC BOJTHEBI

49

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEPJIOM TeEJIE.
CelicMHYECKHUE BOJIHBI"

50

51

52

3Byk. PacnipocTpanenue u
OTpakKEHHE 3BYyKa
Ypok-uccnenosanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53

Ypok-koHpepenmus "YapTpa3Byk u
uH(pa3ByK B IpUPOJIE U TeXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
MexaHnuueckue KojaebaHusi 1 BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

KonrponbHas pabora no reme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KojaebaHusi 1 BOJIHBI"

56
57

58

59

SHCKTpOMaFHI/ITHOC TI0JIC.
9J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBoIICTBA 3JIEKTPOMAarHUTHBIX BOJH
Ypok-kondepentus "[lkana
ANEKTPOMArHUTHBIX BOJIH.

Hcnonp3oBaHue 37€KTPOMarHUTHBIX
BOJIH JIJI1 COTOBOI1 CBsA3H"
VYpok-uccnenosanue "M3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MTOMOIIbI0 MOOMITEHOTO TesnedoHa"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2fe6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3aa4 Ha onpezeeHue
YaCTOThI U JJIWMHBI
AJICKTPOMArHUTHOM BOJTHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

DNeKTpOMarHuTHast IPUPO/ia CBETA.

61 CkopocTb cBeTa. BomHoBBIC bubmorexa [IOK
. ' https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBETa
o | oo oo Tomepuacine B LOK
' https://m.edsoo.ru/ff0b3658
Counna u JIyHbl
s | Somoncpenes o Sepa. B 10K
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHUS CBETA
64 [Ipenomnenue cBera. 3aK0H bubnnoreka [JOK
HPEJIOMJICHHUS CBETa https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpakxeHue
65 cBera. Mcnonbp30BaHUE IIOJIHOTO bubmuorexa [JOK
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrila naJeHusl Ha TpaHulle "BO3yX-
crekso""
VYpok-koHpepeH s
"Hcnonb3oBaHUE MOTHOTO
67 BHYTPEHHETO OTPa)KECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBSI3b"
bu6mmorexa [IOK
68 JIun3el. OnTHyeckas cuiia JUH3bI https://m.edso0.ru/ffOb3f2c
69 [TocTpoeHne N300paKeHH B JTMH3AX bubmorexa [IOK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnast pabota
70 "Onpenenenne HOKYCHOTO bubnmoreka [JOK

PaCCTOSTHHS U ONITUYECKON CHIIBI
coOuparorien THH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

71 Ypok-koHpepenmus "OnTuiyeckue bubmuorexa [JOK
JIMH30BbBIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 I'na3 kak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenmus "JlepexTor
3peHusi. Kak coxpanurts 3peHue"

Paznoxenue 6enoro cBera B CIEKTP.

74 OnbiTel HhtoTOHA. CiiokeHne bubmuoreka [JOK
CIIEKTPaJIbHBIX 1BETOB. [lucniepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHas pabota "OnbITHI 110

| Pnomme S rm s B LOK

https://m.edsoo.ru/ff0cOe2a
1py UX HAOJIIOICHUH Yepes
I[BETOBbIE (PUIBTPHI"
VYpok-npaktukym "BoaHoBbIE

76 CBOICTBa CBETA: AMCIEpPCHS,
uHTepdepeHius u qudpaxuus"

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma
bopa

o | Hemorsmeu orsonieme e BuGorera LOK

) : https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 VYpoxk-npaktukyMm "Habmronerune bubnuotexa [JOK
CIEKTPOB UCITycKaHus" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BHUJIBI bubmmorexa [IOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToOMHOTO sipa. bubnmoreka [JOK
HykmonHas Mozeins https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC TIPEBpAIICHHUS. bu6mmorexa [JOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

H3otonsl

https://m.edsoo.ru/ffOclal4

Penrenue 3amau mo treMe:

bu6mmoreka [IOK

84 "PammoakTHBHbIC IpeBpaIieHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
K-KOH HIUS
86 3g)a(;u/lo2(1)1<?1i1€1:3I1){eb1;I U3JIYYCHHS B bubmoreka LJOK
" https://m.edsoo.ru/ff0c2126
pUpPOJEe, MEAUITMHE, TEXHUKE
S nepHbl KIIUU. 3AKOHBI
87 C(f[xelfaHeIe{IE;iaI;ﬂnoggrg u bubmorexa [IOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCE

88 DHeprusi CBSI3U aTOMHBIX SED. bubnnoreka [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amgau no reme "Snepueie
peakun"

90 Peakuuu cunrtesa u neneHus saep. bu6mmoreka [JOK
Hcrounnku sHepruu CouHIla U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "Anepnas

91 JHepreruka. Jlencreus
pPaIuOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[TonroroBka Kk KOHTPOJIBHOU paboTe

92 10 TeMe "DIIEKTPOMarHuTHOE IOJIE. bubnnoreka [HOK
DJIEeKTPOMarHUTHBIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBbie siBneHus"

KonTpomnpHas paboTa mo Teme

93 "DEeKTPOMarHuTHOE TMOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbie siBneHus"
[ToBTOpEeHN HUE.

94 H§6o;£§op§;lz6;fggim rfo Kypcy bubmorexa HOK
" N N https://m.edsoo.ru/ff0c245a

BsauMonericTBue Ten
95 [ToBTOpenue, o6o0IeHNE. Permenune bu6mmorexa [JOK



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyYeTHBIX ¥ KAYECTBEHHBIX 3a/1a4
no teme "TersoBsie mporecch”
[ToBTopenue, 0600mmenue. Pemenne
pacyYETHBIX ¥ KAUECTBEHHBIX 3a]1a4

https://m.edsoo.ru/ff0c2572

bu6mmoreka [IOK

% no teme "KII1/] TerioBbix 1 https://m.edsoo.ru/ff0c2a22
nsurareaen"
57 pacacmmn nxacemenmn s 1 buGaorexa LIOK
P o ! " https://m.edsoo.ru/ff0c2b30
no reme "KIIJ[ anexkrpoycraHoBOK
98 Taboparopme pabort mo kype ) ) Bumiorexa LIOK
i patop P " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o | memopeme shotmeme iems | Bucmorera LOK
" https://m.edsoo.ru/ff0c2d6a
COXpPAHEHHUs B MEXAHUKE
IT .P
100 Te(:(ii“(;ﬁdel/i{ﬁ(e)’ Toe?\;)f 'I'I;f(l){;e%aHf; ;a : 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
101 roxeram o rewe Cacrome 1 Bubmoreka LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUSI
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 1o Teme "KBaHToBast 1 1
snepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NTPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

11
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jinyaTtb SABJICHUA IO ONMHMCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/ILI€CKOC SIBJICHUEC

13

14

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHPOIE,
IPU 3TOM NEPEBOAMTH MPAKTUUYECKYIO 33/1ady B Y4eOHYIO, BBLIEIATDH
CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

ONMCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel MU (PU3MUECKHE SBICHMUS,
UCMONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI M €AUHULIB! (PU3NUYECKUX BEIMYUH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BeTUUYNH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3NYECKHE SIBICHHUS M IPOLECCHI,
WCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [aBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl U CBOWCTBA Tell, B TOM
qyucji€ W B KOHTEKCTE CUTyallUld IPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATh NPUYMHHO-CICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX SBJICHUH, (PU3MUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a1auu B 1 — 2 AeMCTBHSI, UCHOB3YS 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIM3a
yCIOBUSL 3aJauyd  3alUCBIBATh KPAaTKOE yCIOBHUE, MOJCTaBIATh
¢buznyeckue BeNIWYMHBI B POPMYJIIbI M MPOBOJUTH PacuéThl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI peIlIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTH MOJTYYEHHON GU3NYECKON BETUUUHBI

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IOMOIIU
¢u3nUecKUX METOJOB, B ONHCAHWU MCCIIEJOBAHUS  BBIICIATH
IpoBepsieMOe  MpEANoioXKeHHe  (TUIoTe3y),  paziuyarb |
UHTEPIPETHPOBATh TOJYYEHHBIH pe3ylbTaT, HaXOIUTh OLIMOKH B
XOJI€ OIbITA, AeJaTh BBIBOJBI 110 €r0 Pe3yIbTaTaM

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3UYECKUX  CBOWCTB  Tel:  (OPMYJIHMpPOBaTH  IPOBEpPsIEMbIC
MPEIIONIOKEeHNsI, CcOoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3AIMCHIBATH X0/ OIBITa U ()OPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TIPSIMBIE W3MEPEHHS C WCIOJIBb30BAaHWEM aHAJOTOBBIX U
UPOBBIX MPUOOPOB, 3aMMCHIBATh TOKA3aHUs NMPUOOPOB C YIETOM




3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH H3MEPEHUHN

1.11

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C HCIONb30BAaHUEM IMPSAMBIX H3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAHUM Y4e€OHOTO HCCIENOBaHUs, cOOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHMUSI, CIIEAYs NPEI0KEHHOMY IUIaHy,
bukcupoBaTh pPe3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, IENIaTh BBIBOIbI
10 pe3yJapTaTaM UCCIEA0BaHUS

1.12

1.13

IPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIELys
NPE/UI0KEHHONH MHCTPYKIMH: TIPU BBIOJHEHUN MU3MEPEHUI cOOMpaTh
DKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYCHHE HCKOMOMU
BEJINYUHBI

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢
1a060paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBHS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapakTepU30BaTh IMPUHUUIBl JEUCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOUIbIO MX ONMCaHUS,
UCTIONB3ysl 3HAaHMA O CBOMCTBax (DU3MYECKMX  SIBICHUH U
Heo0Xo1uMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
IPAaKTUYECKOTI'0 UCIOIb30BaHUS (PU3UYECKUX 3HAHUI B [TOBCETHEBHOMN
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHuu ¢
npubopaMy U TEXHUYECKHMMH YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U
coOII0ICHHSI HOPM 3KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY>KaloIlel cpene

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B cetu VHTEepHET B
COOTBETCTBUU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM M NyTEM CpaBHEHUS Pa3jIMYHBIX HCTOYHHKOB
BBIJIENIATE MH(QOPMALIUIO, KOTOpasl SABISETCS NPOTHMBOPEUMBOU HIIU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITNIOJTHEHUH y4eOHBIX 3a/laHui
HAYYHONONYJSIPHYIO ~ JUTEparypy  (U3MYECKOrO  COAEpKaHus,
CIpaBOYHBbIE MaTepHalibl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMamMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauK (U3NIECKOrO
CoJlep’KaHus, B TOM YHCIe MyOJUYHO JIelaTh KpaTKue COOOIICHUS O
pe3yibTaTax MPOEKTOB WM YYeOHBIX HCCIIEJOBaHUM, NpPHU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUWHBIN ammapar Kypca
(U3UKH, COMPOBOXK/IATh BHICTYIUICHUE MTPE3EHTALIUEH

1.19

IIPY BBITIOJTHEHUH y4EOHBIX MMPOEKTOB M UCCIIEIOBAaHUIN pacipeeiaTh
00513aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTaBJICHHBIMH 3a/1a4aMH,
CIIEIUTh 3a BBINOJHCHWEM IIJIaHa [EHCTBUM, aEKBATHO OLICHHUBATH
COOCTBEHHBI BKJIAJ B JEATENBHOCTh TIPYMIbI, BBICTPAUBATh
KOMMYHUKATUBHOE B3aMMOJICICTBHE, YUHUTBIBAS MHEHHE
OKPY’KaIOIIHX
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HUCII0JIb30BAaTh IIOHATHA

1.2

1.3

pa3indaTth ABJICHHUA 110 OIMHCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUECKYIO 337a4y B y4eOHYIO, BBLACIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUIN

14

1.5

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (huU3MUYECKUe sIBJICHUS,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIHWYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BeTUUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS W TIPOIICCCHI,
HCIIOJIb3Ysl HW3YYEHHBIE 3aKOHbBI, IPU O3TOM JaBaTb CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3alHUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKECHHUE

1.6

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIEC U B
KOHTEKCTE CHUTYyalldd MPAKTUKO-OPHUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOMCTBa
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WUJIH 3aKOHOMEPHOCTH

1.7

pemiath pacyéTHble 3a7aud B 2 — 3 NEHCTBHUSI, UCIIONb3YSl 3aKOHBI U
(dbopMyIbI, CBS3BIBAIOIINE (PU3NUYECKUE BETMYMHBI: HA OCHOBE aHaIU3a
YCIJIOBHS 3a/1a4yl 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JAHHBIX Ui pelIeHus 3aJadyd, BbIOMpaThb 3aKOHBI M (HOPMYIIBI,
HEOOXOMUMBIC Ui €€ pEIIeHUs, MPOBOAUTHh Pacuy€éThl U CPAaBHUBATH
MOJIydeHHOE 3HadYeHHe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU
JTAaHHBIMU

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-ICCKI/IX METOOOB, UCITOJIB3YS ONMMCAHUEC UCCIICAOBAaHNA, BEIACIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA
IMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOIBI

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3HUECKUX SBICHUN WIH
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMYIHpPOBaTH  IPOBEPSEMBIC
MPENIONIOKEeHNs, CcoOUpaTh  yCTAaHOBKY W3  MPEAJIOKEHHOTO
000py/I0BaHusl, ONHUCHIBATh X0/ OMbITA U (POPMYIUPOBATH BHIBOIBI

1.10

BBIMIOJHATh MpsIMble H3MEPEHUs C MCIOJIb30BaHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3MUYECKUX BEIUYHMH, CPABHUBATH PE3YIbTATHI
HU3MEPECHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOJIUTh  WCCJICJOBAHME  3aBUCUMOCTH  OJHOH  (hU3HYECKOU
BEIIMYUHBl OT JPYrod C MCHOJIB30BAHUEM IIPSIMbBIX H3MEPEHUM:




1.12

IUIAHUPOBATh HCCIIEJIOBAaHUE, COOMpPATh YCTAHOBKY U BBINOJIHATH
U3MEpeHusi, Ccienysd  MNpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TrpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIETOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEMIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢
71a00paTOPHBIM 000PYI0OBaHUEM

XapaKkTepu30BaTh MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOPOM HAa HX OIMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacrio3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOMCTBA U M3MEPUTEIbHbBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
DJIEKTPUYECKUX TIeMeld C IOCIIEAOBAaTeIbHBIM U MapajuIeIbHBIM
COCIMHEHUEM  JJIEMEHTOB, pa3iuyas YCIOBHbIE 0003HAUYCHUS
DJIEMEHTOB JICKTPUYCCKHX IICTICH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NYCCKUX 3HAHUI B OBCEIHECBHOM
KU3HU g oOecriedeHus: 0e30MacHOCTH TIpU  OOpalieHuu ¢
npruOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U
COOJTIOJIEHHSI HOPM 3KOJIOTMYECKOT0 TIOBEICHUS B OKpPYIKAIOIIEeH cpejie

OCYIIECTBIISATh OUCK MHGOPMAINH (PU3NUECKOTO COJIEPKAHUS B CETU
NHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUW U IYTEM CpPaBHEHMUS
JIOTIOJIHATENFHBIX HCTOYHUKOB BBIJACIATH WH(GOPMAIUIO, KOTOpas
SIBIISIETCS] IPOTUBOPEUUBON MIIM MOKET OBITh HEJIOCTOBEPHOM

1.18

UCMOJb30BaTh NPU  BBINOJHEHUM YUYEOHBIX 3aJaHMA  HAy4dHO-
MNOMYJSIPHYIO JIMTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHeTr, BiageTh INpUEMAMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAIIMU U3 OJIHOM
3HAKOBOM CUCTEMBI B IPYT'YIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE M KPaTKUE YCTHBIE COOOIEHUS,
0000mas wHGOPMANMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3UUECKOTO
COJepXKaHUs, B TOM 4YHUCIEe MyOJIMYHO TPEACTABIATh PE3YIbTAThI
MPOEKTHON WM HCCIENOBATENbCKOM JIeATENbHOCTH, IMpPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3HUECKUX
MIPOIIECCOB PACIPEACNIATh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
IMOCTAaBJICHHBIMU 3aJadyaMH, CJCJUTh 3a BBINOJHEHUEM IIIaHa
JNIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JCATCNLHOCTh TPYNIBI, BBICTPAUBATH
KOMMYHHUKATHBHOE B3aHMMOJICHCTBHE, TIPOSIBIISIS TOTOBHOCTb
paspeniatb KOHQJIUKTHI
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HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

pa3indaTth SABJICHHUA 110 OIHMCAHHUIO HMX XapaKTCPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B
OKpYXarolleM MUpe, B TOM yuciie (pU3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM TNEPEBOAMTH MPAKTHUECKYIO 33/1a4y B y4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBNYECKUX SIBICHUIN

14

1.5

ONKCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (huU3MUYECKUe sIBJICHUS,
UCTIONB3Ysl (U3NYECKHE BEIMYMHBI, IPH ONHCAHWU TPABHIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCHOJB3YEMBIX  BEJIHWYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3HMUECKUX BETUYMH, HAXOIUTH (YOPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH
(bu3nUeCKUX BeTUUYUH

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MYECKHE SIBICHUS W TIPOIICCCHI,
HCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM JaBaTh CJIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3alHUChIBaTh €ro MaTeMaTU4YecKoe
BBIPAKECHHUE

1.6

OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOMCTBA Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallud MpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISATh TPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHUE U3 2
— 3 JIOrMYecKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
bu3nUecKux sIBICHUH, GPU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbele 3aJauu (omuparolyecs Ha cucreMy u3 2 — 3
ypaBHEHUM), UCIMOJB3Yys 3aKOHbI U  (OPMYJbI, CBSI3BIBAIOIINE
dbusznuecKkue BENUYMHBI: Ha OCHOBE aHalkM3a YCJIOBHS 3ajauu
3aMUCBhIBaTh KPAaTKOE YCIIOBHUE, BBIABIATH HEJAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUISL pelieHus, TMPOBOJIUTh PacUY€Thl W OICHWBATh PEATUCTUYHOCTH
MOJIY4EHHOTO 3HA4YeHUs (PU3HUECKOIN BEIIMYMHBI

1.8

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IMpPH I[MOMOIIU
(l)I/ISI/ILIeCKI/IX MCTOOAO0B, MCIIOJIB3Yysl OIMMCAHUEC HCCIICAOBAHUsA, BBIACIATH
MMPOBCPACMOC TPCAIIOJIOKCHNUEC, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAaHWA, [OC€JIIAaTb BBIBOJbI, HWHTCPIPECTUPOBATH
PEC3YIIbTAThL Ha6HIO,I[eHHI>'I 1 OIIBITOB

1.9

IMPOBOAWUTH OIIBITBI 110 Ha6J'IIO}IeHI/IIO (1)1/13H‘—I€CKI/IX SIBJICHUU WA
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITEIBHO COOMPATh YCTAaHOBKY W3
n30bITOYHOTO Habopa 000pYyIOBaHWS, ONMUCHIBATH XOJ OMBITA M €ro
pe3yabTaThl, POPMYIUPOBATH BHIBOIBI

1.10

OPOBOJIUTH MPH HEOOXOJUMOCTH CEpPHIO MPSAMBIX HM3MEPEHH,
OTIpelieTIsisl CpeJHee 3HAueHHWEe H3MepsieMol BennuuHBI ((POoKycHOe
paccTosHue cobOuparomieil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba
HU3MEpPEHHs (M3MEPUTEIBHOTO MprUOopa)




1.11

MPOBOAMTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX HU3MEPEHHUM: IUIAaHUPOBATH HUCCIIEIOBAHUE,
CaMOCTOSITENIbHO CcOOUpaTh YCTaHOBKY, (DUKCHUPOBaTH pPE3yJIbTAThI
MOJTYYEHHOW 3aBHCHUMOCTH (DU3MYECKUX BEIUYMH B BHJAC TaOIHIH
rpaduKoB, JeaTh BBIBOJBI [0 PE3yJIbTaTaM HCCIEIOBAHUS

1.12

NPOBOAWTh  KOCBEHHbIE  HM3MEpPEHHsS  (PU3MYECKHX  BEJIUYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJHATh W3MEPEHHUs, Clenys MNpPeJJIOKEHHOW HWHCTPYKLHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI M aHAJIM3UPOBATh IIOJyYEHHBIE
pe3ynbTaThl C YUETOM 33JJaHHON NOTPEITHOCTH U3MEPEHUI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH Ipu pabore ¢
71a00paTOPHBIM 000PYIOBAaHHEM

pa3nuyaTth OCHOBHBIE TNMPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJIOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HYKJIOHHAs
MOJEJIb aTOMHOTO AApa

1.15

XapaKTepu30BaTh MPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HUCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUM U HEoOXoauMble
du3nueckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PHUCYHKH H3yYCHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB "
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-ITPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI N300pakeHUHN B MJIOCKOM
3epKajie ¥ coOuparole JuH3e

1.17

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HMH(pOpPMaIUI0 O M[pUMepax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HM Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPaHEHMSI 3/I0pPOBbS U
cO0JTI0JIEHHsI HOPM 3KOJIOI'MYECKOT0 TIOBEICHUS B OKpY Karollel cpesie

1.18

OCYIIECTBIISATh MOUCK MHPOPMAINHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTU  ONPEHECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX
HMCTOYHUKOB

1.19

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  HAy4dHO-
NOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COoJep)KaHUs, CIPaBOYHBIE
Marepuainsl, pecypcbl cerh MHTepHer; BiuageTh NpUEMaMHU
KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3oBaHusl MHGOPMAIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.20

cO31aBaTh COOCTBEHHBIE IMHCHMEHHBIE H YCTHBIC COO6I]_[eHI/I$I Ha
OCHOBEe WH(POpPMAIlMU W3 HECKOIBKUX HMCTOYHHUKOB (PU3UUECKOTO
coJlepKaHusl, MyOJIIMYHO MPEICTAaBIATh PE3yJabTaThl MPOEKTHOW WM
HCCHGHOB&T@HBCKOﬁ ACATCIIbHOCTH, npu 3TOM T'paMOTHO
WCIIOJIb30BaTh M3YYEHHbIN MOHATUHWHBINA anmnapaT u3y4aeMoro pasjaeiia
(GU3MKKN W CONMPOBOXKIATh BBICTYIUIGHHE NpPE3CHTAlMed ¢ yd&ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPYU BBIMOJHEHUHN Y4EOHBIX IMPOEKTOB M HCCIENOBaHUIN (PU3NUECKUX
MPOIIECCOB PACHPEENITh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C




MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBIIOJIHEHUEM IUIaHA
JNEUCTBUA M  KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJIaJ] B JEATENbHOCTb TIPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJCHCTBHE,  MpPOSABISIL  TOTOBHOCTh
pazpemaTh KOHQIUKTHI



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COepP:KAHUSA
pasiena 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIEI'O MHMPA
®uszuka — Hayka O Ipupoje. SIBieHus npUpOABL.
1.1 duzuyeckue SBICHUA: MEXaHUYECKHUe, TeIIOBBIE,
AIIEKTPUUYECKUE, MarHUTHBIE, CBETOBbIE, 3BYKOBBIE
Odusnyeckne BenuuuHbL. M3Mepenme  usmueckmnx
1.2 BennunH.  @usnyeckue  mpubopel.  IlorpemrHocts
n3MepeHnil. MexyHapoHas CucTeMa €AMHULL
EcrtecTBeHHOHayuyHBIi METOJ IO3HAHHUA: HAOJIOJEHUE,
13 MOCTAaHOBKAa HAay4YHOTO BOMPOCA, BBIABUKEHHE TUIIOTE3,
1 ' OKCIIEPUMEHT TI0 TMPOBEPKE THIOTE3, OOBICHECHUE
HA0II01AEMOT0 SBIICHUS
1.4 Onucanue Gpu3nUecKuX SBICHUH C TOMOIIBIO MOJIENICH
[TpakTuyeckune paboOTHI:
HH##Par##H13MepeHne pacCTOSTHUM.
Hi#Par#t#lI3Mepernne 00bEMa JKHUIKOCTH M TBEPIOTO
1.5 Tena.
#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#i#HParf##l3Mepenne  TeMreparypbl NpU  TIOMOILHU
KHMJIKOCTHOTO TEPMOMETPA U JIATINKA TEMIIEPATYPHI
INEPBOHAYAJIBHBIE CBEAEHUS O CTPOEHUU BEILIECTBA
#H##Par###CTpoenne BelecTBa: aTOMbI U MOJICKYJIBI, UX
21 pasmeppl.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE
CTPOCHHE BEIIECTBA
#H##Par#Ht]lBokenne  dactuiy  BemectBa.  CBA3b
2.2 CKOpOCTM  JABIDKEHHMsSI 4acTUI[ C  TeMIepaTypoil.
BbpoyHnoBckoe nBuxenue, mubdysus
23 B3anmoneiicTBre 4acTHIl BeLlecTBa: MPUTSHKEHUE U
OTTAJIKHBAaHUE
HiHPar### ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE
2 ra3oB, *XMJIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) Tel.
24 B3anMocBsA3p MEXAy CBONCTBAMH BELIECTB B PA3HBIX
arperaTHbIX COCTOSHUSIX M HUX aTOMHO-MOJIEKYJISPHBIM
CTPOCHUEM
2.5 Oco00OEHHOCTH arperaTHhIX COCTOSTHUN BOIBI
[TpakTiueckue paboThI:
##H#Parfi##OLeHKa [uamMeTpa aToMa METOJIOM psJoB (C
ucronb3oBanueM gororpadmii).
2.6 HH#HPar#H##0npITEl O HAOMIOJCHHUIO  TEIJIOBOTO
paciIMpeHusi ra3oB.
HH#HPar#H##0ONBITEL 10 OOHAPYKEHHUIO JIEHCTBHUA  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS
3 JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI




3.1

3.2

3.3

3.4

Mexanuueckoe NIBIDKECHHUE. PaBHOMepHOE u
HEpPaBHOMEPHOE JIBUIKEHHE

HH#HPar##H#CKOpOCTb. Cpennsis CKOpPOCTb pu
HEpaBHOMEPHOM JBI)KeHHH. Pacu€r mytu um BpeMeHH
JABHXXCHUA

SBnenue uHepuuu. 3akoH uHepuuu. B3aummoneiictBue
Tel KaK NPUYMHA U3MEHEHHUS CKOPOCTU JIBWJKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja

#i#HParf## InotHocTs BemecTBa. CBSA3b IUIOTHOCTU C
KOJINYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BelllecTBa

3.5

Cua xak XApaKTCPUCTHUKA BSaHMOﬂCﬁCTBHﬂ TCJI

3.6

Cuna ympyroctd u 3akoH ['yka. M3Mmepenue cuibl C
MOMOIIbIO JMHAMOMETpPA

3.7

3.8

###HPar###IBnenue TaAroTeHns M cuiia TsokectH. Cuna
TSKECTU Ha JpYrux IiaHerax. Bec tema. HeBecomocTh
Cuna tpenus. TpeHHE CKOJIBKEHUS W TPEHHUE IMOKOSI.
TpeHue B IpUpoe M TEXHUKE

3.9

3.10

3.11

#HH#Par##H#Co)keHre CWJI, HaIpaBJICHHBIX 10 OJIHOU
npsiMoi. PaBHOZEHCTBYIOIAS CUIT

[TpakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH  PABHOMEPHOIO  JIBHIKEHUS
(mapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBTomMoOMNIE u Tak pganee). OmpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHS Opycka WIM IIapuka 1o
HAKJIOHHOM  IUIOCKOCTH. OmnpeneneHue  IUIOTHOCTH
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOIINE
3aBUCUMOCTb PACTsDKEHUs (nedopMalnvu) NPYKUHBI OT
NPWIOKEHHON  cuibl.  OMNbBITEL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEN
dusnuecKue SIBICHNS B IPUPOAE: MPUMEPHI ABWKEHUS C
Pa3IMYHBIMHM CKOPOCTSIMU B KMBOW M HEXHUBOW MPHUPOJIE,
JIEMICTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaI AUHaAMOMCTpP, MOAIIUITHUKN

JIABJIEHUE TBEPIBIX TEJI, "KUJIKOCTEN 1 TA30B

Hasnenune TBEpAoro tenpa. CrnocoObl yMEHBbIIEHUS U

4.1 YBEJIMYEHUS JaBICHUS

42 JlaBierune raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
TEeMIEPATYPhI

43 [lepenavya maBrneHus TBEPABIMU TEINAMHU, KUAKOCTIMU U
razamiu. 3akoH [lackans. [THeBMaTHUeCKHEe MaITHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT TIIyOWHBI.

4.4 IMuapocraTndeckuii mapagokc. CooOmaronecs cocypl.
['unpaBnuuecKkue MEXaHU3Mbl
ATtmochepa 3emnu u atmocdepHoe napieHue. [IpuanHb

4.5 CyIIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emin. OmbIT

Toppuuenu. 3aBUCUMOCTh aTMOC(HEPHOTO JIABJICHUS OT




BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

4.8

4.9

W3mepenune armocdepHoro aasneHus. llpuGopsl s
HU3MEpeHHs aTMOC(HEPHOTO JAaBIICHUS

JlefictBue KUAKOCTM M Tra3a Ha IOIPYKEHHOE B HHX
Tesno. BelTankuBaromas (apxumesnoBa) cuila. 3aKoH
Apxumena

[InaBanue Ten. Bo3ayxornaBanue

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTM Beca Tela B BOAE OT
00béMa TOTrpYKEHHOH B IKMIKOCTb YacTH Tela.
OnpeneneHre BBITAIKUBAKOIIEH CUIIbI, IEHCTBYIOIIEH Ha
TEN0,  NOrpyxéHHoe B  KuakocTb.  [IpoBepka
HE3aBHCHMOCTH BBITAJIKUBAIOIIEH CHIIBI, IEHCTBYIOIIEH
Ha TeJIO B JKUAKOCTH, OT Macchl Tena. OnbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTb  BBITAJIKUBAIOLIEH
CWJIbI, JIEUCTBYIOIIEH Ha TEJO B JKMJIKOCTH, OT 00bEMa
MOTPYKEHHOU B KMJIKOCTh YacTH TeJld U OT IJIOTHOCTH
xuakoctd.  KoHcTpywpoBanue — apeomeTrpa WM
KOHCTPYMpPOBaHUE  JIOOKM W  OmpejeieHue  eé
Ipy30M0bEMHOCTH

4.10

dusnueckne  sSBICHHS B [PUPOJE:  BIMSHHE
aTMoc()epHOTO JIaBJICHHsSI HA )KUBON OpraHU3M, [JIaBaHHE
pBIO

411

TexHUYeCKHE YCTPONCTBA: COOOIIAIOIIUECST COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUAN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,
apeoMeTp

PABOTA, MOITHOCTbD, DHEPT U

5.1 Mexanuyeckas pabora

5.2 MexaHnyeckasi MOIIHOCTb

53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
10ckocTh. [IpaBuio paBHOBecHs pblyara

5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pbldyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koadduument

5.5 I0JIE3HOTO NeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE

5.6 [ToreHmanbHast SHEPruM TeJa, MOJHIATOrO HaJ 3eMIER

5.7 Kunernueckast sneprus

58 ITonHas mexaHuveckas SHEPrus. 3aKOH M3MEHEHUus HU
COXpaHEeHMsI MEXaHNYECKON SHEPTHH
[TpakTueckue paboThI:
#Hi#HPar#Ht#Onpenenene paboOThl CWIBI TPEHHS TPU

59 PaBHOMEPHOM JBW)XCHHH TeJla 10 TOPU30HTAIBHON
noBepXHOCTU. MccinenoBaHue ycioBUl paBHOBECUS
peruara. HMsamepenme KIIJI HakIOHHOM TMJIOCKOCTH.
N3yuenue 3aK0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10 @usnueckue SBICHUS B IPUPOAE: pblYarM B Tele




YECJIIOBCKAa

TexHuueckue yCTpOHCTBA: pblyar, TMOJABUXHBIA U

5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IePKAHUS
pasaena 3J1eMeHTa
TEIUJIOBBIE AABJIEHU A
OcCHOBHbBIE  TOJIOKEHHSI MOJICKYJISIPHO-KUHETHUECKOM
6.1 TEOpUH CTPOCHUs BemecTBa. Macca u  pa3Mephl
Mosiekyd.  OmbIThl,  TOJATBEPKIAIOUINE  OCHOBHBIC
TOJIOXKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEPAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramimueckue u amopdHbie
Tena
OObsicHEHUE CBOWCTB razoB, )KHJIKOCTEH M TBEPABIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYJIIPHOKUHETHICCKON
TEOpUU
6.4 CMauuBaHuE U KanWUISIPHBIC SIBICHUS
6.5 TennoBoe paclIMpeHue U cxKaTHe
6.6 Temneparypa. CBsi3pb Temmeparypbl CO CKOPOCTBIO
TETIJIOBOTO JBUKEHUS YaCTHI]
6.7 Buytpennss sueprus. CriocoObl N3BMEHEHUs BHYTPEHHEH
' SHEPTHH: TEeIUIONEpeIaua U COBEpIlIeHnE PabOThI
6.8 Buapl Tenionepenaun: TETUIONPOBOIHOCTh, KOHBEKITHS,
5 W3IIy4eHUe
6.9 KonmnuecTtBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh
BEIleCTBA
6.10 TemsmooOMeH U TemIOBO€ paBHOBECHE. Y paBHEHUE
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u oTBEp/IEBaHNE KPUCTATUIMUECKUX BEIIECTB.
VnenapHas TEIIOTA IIABICHUS
[TapooOpazoBanue wu  KoHAeHcamus.  Vcmapenwue.
6.12 Kunenne. VYnenpHas  Temiora mapooOpa3OBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUMEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BraxxaocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEMI0TA CrOPAHUS
[Mpunnuner  pabotel  TemmoBbix — aBurateneit  KITJ]
6.15 TEIJIOBOrO ABUTaTels. TeryioBble ABUTAaTeNd U 3aluTa
OKpY>Karolleu cpebl
6.16 3aKOH COXpaHEHHs U MPEBpaIllEHUs] YHEPTHUH B TETLIOBBIX
npoiieccax
6.17 [IpakTuyeckue pabOTHI:
OnbITHI o 0OHapY>KEHUIO JIEUCTBUS cui




6.18

6.19

MOJICKYJISIPHOTO MPUTSKECHHUS.

OnbITl 1O BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHOMN
COJIM WJIM caxapa.

OnbIThl IO HAOIOACHUIO TEIIOBOT'O PACIIMPEHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TEII.

Ornpenenienue JaBieHUs BO3ayxa B OaJJIOHE MITPHUIIA.
OnepIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHS
BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHus UIIN OXJIAKICHHUS.
[IpoBepka rumnore3sl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJNIOMKA KHUJKOCTH B TEPMOMETPHUECKOW TPYOKE OT
TEeMIEPaTypHI.

HaGnronenne m3MeHeHUs BHYTPEHHEW SHEPrUM Teja B
pe3ynbpTaTe Temonepeayu 1 paboThl BHEITHUX CHIIL.
UccnenoBanue siBjeHUs: TEIIO0OOMEHA MPU CMEIIMBAHUU
XOJIOJIHOW U ropsideit BOJIBI.

OrmpenenieHne  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOM MpPHU TEIUIOOOMEHE C HArpeThiM METaTUYECKUM
HUATUHAPOM.

Omnpenenenue ynenbHON TETUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoliecca UCrapeHus.

Omnpenenenre OTHOCUTENBHON BIaXXHOCTH BO3yXa.
OrnpezeneHne yaeIbHON TEIJIOTH TUIABJICHHUS JIbJIA.

®usnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSDKEHHE M KAaWULIPHBIE SBJICHWS B IIPHUPOIE,
KpUCTaJJIbl B IIpUpoae, uznydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa,
WHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KallWUIAPBI, MPUMEPHI
UCIIOJIB30BAaHUs KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JaTYMK TEMIEpPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETPBI, IMCHUXPOMETp, MapoBas TypOuHa,
JIBUTaTeJIb BHYTPEHHETO CTOPAHMUS.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanys Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumopneiictBue 3apsbkeHHBIX Ten.  3akoH  KyioHa

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps1/I0B U PACCTOSIHUS MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JIEKTPUUECKOTO

7.3 nons. [IpyHIMD Cyneprno3uiuu IEKTPUYECKUX MOJIEH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »siexTpuueckux 3apsAfoB. JIEMEHTapHBIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. [IpoBoaHuku u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBaHHUS
NEKTPUYECKOr0 TOKA. VICTOYHMKHN OCTOSTHHOT'O TOKA
HeicTBus 3JIEKTPUYECKOTO TOKA (TemnoBoe,

1.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U Ira3dax




Onektpuyeckas uenb. Cuia Toka. OJEKTPUUYECKOE

7.8
HaIpspKEHUe

79 ConpoTuBieHnue IIPOBOJIHHKA. VY nensHoe
CONPOTHUBIICHNE BEILIECTBA

7.10 3akon Oma a1 y4acTka 1enu

711 [locnenoBarenbHOE W HapajUIebHOE  COEOUHEHUE
MIPOBOIHUKOB

712 PaGora u MONIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
Hxoyinsa — Jlenua

713 DNEKTPUYECKHe IENu W MOTPEOUTENH SIECKTPUUSCKON
sHepruu B ObITy. KopoTKkoe 3amMblkaHue

714 [TocTostHHbIE MarHuThl. B3auMoneicTBHE MOCTOSIHHBIX
MarHuTOB

715 MarnutHoe mosnie. MarHutHoe TIONe 3eMJId U €ro
3HAUYEHME JUJIS )KU3HU Ha 3emiie

716 OmneiT Opcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKA.
[IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOrO IIOJS HA MPOBOJHUK C TOKOM.

717 :‘)J'ICKTpO,I[BI/IFaTeJ'ILU MIOCTOSIHHOTO TOKa. HCI;IOJ'IIBOBB.HI/IG
3JIEKTPOJIBUTaTENIell B TEXHUYECKHX YCTPOMCTBAX M Ha
TpaHCIOpTe

718 Oneitel  @apages.  SIBineHue  3JIEKTPOMArHUTHOMN
nHaykuuu. [Ipasuno Jlenna
DIEeKTpOTreHepaTop. CniocoOsI MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIuM. DNEeKTPOCTaHITUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOCHHIO DJICKTPHU3AIUN TET UHIYKIIHEH
U MIPU COTPUKOCHOBEHHH.
HccnenoBanue nAEUCTBHS DJIEKTPUYECKOrO OIS  Ha
MIPOBOJIHUKU U AUDJICKTPUKH.
COopka ® mipoBepkKa pabOTHl DIEKTPUUYECKON I
MOCTOSIHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u perynupoBaHue HAPSIKEHUS.
HccnenoBanue 3aBUCHMOCTH CHUJTBI TOKA, WIYIIETO Yepe3

720 pEe3UCTOp, OT CONMPOTUBJICHUS PE3UCTOPA U HANPSKEHUS

Ha PE3UCTOpE.
OnbITHI, JEMOHCTPUPYIOIINE 3aBHCHMOCTD
AJIEKTPUYECKOTO COMPOTHUBJICHUSI TPOBOJHUKA OT €ro
JUTMHBI, TJI0ILAU ONIEPEYHOT0 CEYEHHS U MaTepHala.

[IpoBepka mpaBuia CIOXKEHHS HANPSDKEHUA  TIpU
MOCJIEIOBATEIbHOM ~ COCAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa sl CHJIBI TOKA TIPH MapauieIbHOM
coeuHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
AJIEKTPUYECKOTO TOKa, MAYIIETO Yepe3 PpPe3ucTop.
OmpenenieHne  MOIIHOCTH  DJIEKTPUYECKOTO  TOKa,
BBIJIENIAEMON Ha pe3uctope. MccnenoBanne 3aBUCUMOCTH




7.21

1.22

CHJIBl TOKa, WAYILEro 4Yepe3 JIAMIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHSI MOCTOSHHBIX MAarHUTOB.
I/I3y11eHI/1e MAarauTHOIO 1OJIA MOCTOAHHBIX MArHuTOB IIPpU
ux o0beauHEeHUM U pasjeneHud. VcciepoBaHue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  CHJIbI
BSaHMOﬂeﬁCTBHH KaTylmlKyu ¢ TOKOM U MarHuTta OT CHJIbI
TOKa M HaIpaBleHUs TOKa B Karymke. l3yuenue
ﬂCﬁCTBHH MAriuMTHOIrO I0Jii Ha IMPOBOAHUK C TOKOM.

KonctpynpoBanue u U3y4eHUE paboThI
3IIEKTPOIBUTATEIS. H3mepenne KITA
3JE€KTPOJIBUTaTEIbHOMN YCTAHOBKH. OnbIThI o

HUCCICAOBAaHUIO SABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIHUU:
HCCICAOBAHUC W3MEHEHMH 3HAYeHHS U HaIIpaBJICHUA
MHAYKIIMOHHOI'O TOKa

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBIEHU B  arMmocdepe, OJICKTPUUECTBO  JKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJTH, Apeii( MOIIOCOB,
POJIb MAarHUTHOTO TIOJISA AJIs )KU3HHU Ha 3emiie, MOJspHOe
CHUSIHUE

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIBTMETp, PEOCTAT, CUETUUK DJIEKTPUUYECKON 3HEPrHH,
JJIEKTPOOCBETUTENILHBIE ~ TPUOOPHI,  HArpeBaTeNIbHbIC
ANEKTPONPUOOPHI (mpumepsr), AIEKTPUUYECKUE
MPEIOXPAHUTENH, DJIEKTPOMArHuT, OSJIEKTPOJBUTATENb
MIOCTOSIHHOTO TOKa, FeHepaTop NOCTOSIHHOTO TOKa

9 KUIACC
Kon
pasena Kox anemenra [IpoBepsieMble 21€MEHTHI COAECPKAHUS
MEXAHUWUYECKUE SBJIEHUA
81 Mexannueckoe JBUKEHME. MarepuaibHas — TOYKA.
Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKECHUS
8.3 PaBHOMEpPHOE NPSAMOIIMHENHOE IBUKEHUE
HepaBHoMepHOe npsimosinHelHoe nBukeHue. CpenHss
8.4 W MTHOBEHHas CKOpPOCTh Tejla MpPH HEPaBHOMEPHOM
3 JBUKECHUH
85 VYckopenue. PaBHOyCKOpEHHOE MIPSIMOJIMHENHOE
JIBUKEHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
PaBHOMEpHOE nBHKEHHME IO OKpy:KHOCTU. llepuon wu
8.7 yacToTta oOpamieHus. JInHeWHas W yrjioBasi CKOPOCTH.
[IeHTpOCTpEMUTEIIBHOE YCKOPEHHE
8.8 [lepssiii 3akoH HploTOHA
8.9 Bropoii 3akon HpioToHa




8.10

Tperuii 3akon Herotona

8.11

[IpuHIMI Cyneprno3UIIUH CUTT

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

Cuna TpeHMs: cujia TPEHUs CKOJIbKEHUS, CUjla TPEHUS
MOKOs1, IPYTHe BUABI TPEHUS

Cuiia TsDKECTH W 3aKOH BCEMUPHOTO TSATOTEHUS.
YckopeHnue cBOOOHOTO IMaICHUS

8.15

JBwxenue  tuianer  Bokpyr — Comnma.  Ilepsas
KocMuYeckasi ckopocTb. HeBecoMocTh U neperpys3ku

8.16

8.17

PaBHOBecue MaTepuabHOU TOYKU. AOCOIIOTHO TBEPIOE
TEJ0

PaBHoBecue TBEpPHOro Tena € 3aKpEIVIEHHOW OCBIO
BpaieHus. MoMeHT cuiibl. LleHTp TsokecTH

8.18

HNmnynsce tena. M3menenne nmnyibca. iMmynsc cuiibt

8.19

3aKoH COXPAHCHUS UMITYJIbCa

8.20

PeakTuBHOE JBM)KEHUE

8.21
8.22

Mexanudeckasi paboTa U MOITHOCTb

Pabora cun TsxkecTH, ynpyroctw, TpeHus. CBs3b
SHEpPruu u paboThbl

8.23
8.24
8.25

[lorennuanpHasi dHEPrus Tena, MOMHATOIO  HaJ
TMOBEPXHOCTHIO 3eMIIU

[ToTeHnmanpHast SHEPTHs CKATOM MPYKUHBI

Kunernueckas sHeprus. Teopema O KHMHETHYECKOU
SHEPIUuu

8.26

8.27

3aKOH COXpaHEeHMsI MEXaHUYECKON SHEPIHH

[IpakTuueckue padbOTHI:

Omnpenenenue cpeiaHeil CKOPOCTH CKOJIbKEHUs Opycka
WIM JBWKEHHUS IIapuKa 10 HAKIOHHOH IUIOCKOCTH.
OmnpeneneHue yCKOpeHUs: Tela NMpU PaBHOYCKOPECHHOM
JIBYDKEHUH 110 HAKJIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH INpU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIU IpPH PABHOYCKOPECHHOM
JBYDKEHUN 0€3 HaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psAl HEYETHBIX YHCEN, TO COOTBETCTBYIOIUE
MIPOMEKYTKH BPEMEHHU OJTMHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHITbI TPEHUS CKOJIBKEHUS
OT CWJIBl HOpMaJbHOro naBieHus. OrmnpeneneHue
KodpduumueHTa TpeHus CKoibxkeHus. Omnpenenenue
KECTKOCTH TIPYXUHBL. OmnpeneneHne padOTBI  CHITBI
TPEHUS. TIpU PAaBHOMEPHOM JIBXKCHMH Tella TI0
TOPU3OHTAIILHON TMOBEpXHOCTU. OrmpeseneHne padoThl
CHJIBI  YOPYrocTd  IpH  HoabéMe  TIpy3a  C
WCIOJIb30BAHUEM  HEMOABM)KHOTO M IOJIBUYKHOTO
OJIOKOB

8.28

CDI/ISI/I‘-IGCKI/IG SBJICHUSA B Hpnpone: HpI/IJII/IBbI U OTJIUBHI,
nBrkeHue TiaHeT COJIHEYHOW CHUCTEMBbI, PEAKTUBHOE
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JABYXXCHUC )KHUBBIX OPTraHU3MOB

8.29

TexHuuyeckue  yCTpPONCTBA:  CHUAOMETpP, JaTUYUKH
10JIO’KEHHUSL, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

KonebarenpHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTUKU
Kosie0aHU|: Iepuo/Jl, YacTOTa, aMILJIUTY1a

9.2

9.3

9.4

MaremaTnueckuit u NPY>KUHHBIN MasITHUKH.
[IpeBpamenue sHeprun npu KojaedaTeTbHOM ABHKCHUN

3aryxaromue koJsiebaHus. BeIHYXJIeHHBIC KoJieOaHUS.
Pe3onanc

Mexannyeckue BOJIHBEL. CBOHCTBa MEXaHHMYECKHUX BOJIH.
[IpononbHbIe U TIONIEpeYHbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTh €€ pacrnpocTpaHeHUs. MexaHU4eCKUe BOJIHBI
B TBEP/IOM TeJIe, CECMUYECKUE BOJTHBI

9.5

3ByK. I'poMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

Wndpa3Byk u yabTpa3ByK

9.7

9.8

[IpakTryeckue paboOTHI:

OnpeneneHue 4YacTOThl W Hepuojaa  KoJieOaHMi
MaTeMaTHYECKOro MasiTHUKA.

OnpeneneHue 4YacTOThl W Hepuoja  KoJieOaHMi
NPY>KMUHHOTO MasiTHUKA

WccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHH
MOJIBEIIEHHOT0 K HHUTU TIpy3a OT JUIMHBI HUTH.
WccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHMM
NPYKHUHHOTO MasTHUKa OT Macchl Tpysa. [IpoBepka
HE3aBHCUMOCTH nepuoaa KoJeOaHui rpys3a,
MIOJIBEILIEHHOTO0 K HHUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHsl. I3Mepenne yckopenust cBOOOHOTO NaieHus
dusnyeckue SBICHUS B IPUPOJE: BOCHPUATHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEWCMUYECKUE BOJIHBI,
IlyHaMH, 9XO0

9.9

TexHuueckue yCTpPOWCTBA: 3XOJOT, HCIOJIb30BAHUE
YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTpOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

10.1 .
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIkana 3J€KTPOMarHUTHBIX BOJIH

103 OnexTpoMarHuTHas npupoja cBera. CKOpOCTb CBETa.
BouiHOBBIE CBOMCTBA CBETA
[IpakTuyeckue pabOTHI:

10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIBI0 MOOUITBHOTO TenedoHa
dusznueckue SBIEHUS B TNPHUPOJE: OHOIIOTHYECKOE

10.5 JEeHCTBHE BHJIUMOTO, yIbTpadHuOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

106 TexHnueckue YCTPOMCTBA: HCIIOJb30BaHNE

OJICKTPOMAarduTHBIX BOJIH JJIA COTOBOM CBSI3U




CBETOBBIE ABJIEHUA

11.1 JlyueBast Mmosiens cBeta. MICTOUHHMKY cBeTa

11.2 [IpsimonuHeitHOE pacpocTpaHeHHe CBeTa

113 Ortpaxenue cBera. [1nockoe 3epkanio. 3akOH OTpaKeHUS
cBeTa

114 [Ipenomsienne cBeta. 3akOH NPEJIOMJIEHUS CBETA.
[TosnHOE BHYTpEHHEE OTpaKEHHE CBETa

11.5 JIunza. Xop jtyyen B IMH3e

116 Ontuueckast cucrema Qoroarnmnapara, MHUKPOCKONa M
TeJecKoIa

117 I'maz xak onrtudeckas cuctema. bamzopykocts u
JTAJIbHO30PKOCTh

118 Paznoxenne Oenoro ceera B criektp. OnbiTel HeloTOHA.
CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa
[IpakTuueckue pabOTHI:
HccnenoBanne  3aBUCHUMOCTH  yria  OTPaKEHUS

11 CBETOBOTI'O JIy4a OT yIJia MaJeHHUs.

N3ydyeHne XxapakTepuUCTUK H300pa)K€HHUsI NpEIMETa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHUMOCTH  yIjla  IPEJIOMIICHHUS
CBETOBOI'O JIy4a OT yIJja MaJeHUs Ha TPaHUIIE «BO3IYX —

11.9 CTEKJIO».
[Tonmyyenne u300paXkeHUH C MOMOILBIO coOHparolieit
JIH3BI.
Omnpenenenne (QOKYCHOTO pacCTOSIHUA M ONTHYECKOM
CHUJIBI COOMPAIOIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.
OnpIThl MO BOCHPUATHIO LIBETA MPEIMETOB IpPHU UX
HaOJIIOCHNH Yepe3 LIBETOBbIE (PUITBTPHI
®duznyeckue sBIEHUS B npupoje: 3atMeHust ConHua u

11.10 JIyHbl, 11BeTa Tel, ONTHUYECKHE SBJICHHS B atMocdepe
(uBet Heba, pedpakius, pagyra, MUpax)

11.11 Texnuueckune YCTpOMCTBA: OYKH, IIEPUCKOII,
¢doTroanmnapar, ONTHYECKUE CBETOBOIbI

KBAHTOBGIE SABJIEHUA

121 OmnbiTel Pezepdopna u miaHeTapHas MoOJENb aTOMa.
Mogaens aroma bopa

122 Hcnyckanne u morjiouieHue cBeta aTtoMoM. KBaHTHI.
JIunenyaTele CIIEKTPHI

12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3ITydeHHs

12 124 Crpoenne aromHoro sgpa. Hyknonnas  monens
' aTOMHOTO siipa. M3o0Tons!

125 PaguoaxkTuBHble npeBpameHus. Ilepuon mnomypacnana
aTOMHBIX sI7IEp

126 Snepuble peakuuu. 3aKOHbBI COXPAHEHUS 3apsAI0BOrO U
MaccOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU




PeaKHI/II/I CHUHTE3a U ACTICHUA AOEP. Hcrounukn OHEPIrun

12.8 N
CounHua u 3B€311
129 Snepnas _ OHEpreTHKa. JeiictBue  paguOAaKTUBHBIX
U3JIy4EHUH HA )KUBbIE OPraHU3MbI
[IpakTryeckue paboOTHI:
HaGntoneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB
1210 U3ITy4EHUS.
HccnenoBanne TpeKOB: M3MEPEHHUE SHEPrUU YaCTULIbI
10 TOPMO3HOMY ITyTH (110 hoTorpadusim).
W3mepenune paanoakTHBHOTO GoHA
®usnyeckue SBJICHUS B IPUPOJE: ECTECTBEHHBIN
pazroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PAaIUOAKTUBHOE H3JIy4€HUE IIPUPOIAHBIX MHHEPAJIOB,
JEICTBUE PAaJUOAaKTUBHBIX M3IYyYEHMM HAa OpraHusM
YeJioBeKa
1212 TexHnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'ILHHﬁ JA03UMETP, KaMCpa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKM B HAydyHOM  KapTUHE  MHUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
M TO03HAaBa€MOCTH SBJIICHUH MPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymoomeid poaun (U3MKM B pPa3BUTHH
€CTECTBCHHBIX HayK, TEXHHKH M TEXHOJOrui, 00 3BOIIOLUU
(UBUYECKUX 3HAHMK U WX POJU B IIEJIOCTHOM E€CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO
MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IOJE), O JBMKEHUU Kak
crocobe CyIecTBOBaHUsI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHS BELIECTBA, O (U3MUSCKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE Pa3Inyarh SBICHUS [0 ONMMCAHUIO HX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3HMUECKUX SBICHUMN
B OKpYXKalOIIeM MHpE, BBIACHAS MX CYIIECTBEHHBIE CBOWCTBA
(pu3HaKH)

Biianenne ocHOBamMM IOHATUHMHOIO armapara U CHUMBOJMYECKOIO
s3bIKa (DU3UKM M HMCIOJIb30BAaHUE WX I pPEHIeHUs y4eOHBIX 3ajady;
YMEHHE XapaKTepH30BaTh CBONCTBa Tel, (U3UYECKUE SBICHUS U
MIPOIIECCHI, UCTIOJIB3YsI (PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onuchIBaTh N3YYeHHbBIE CBOWCTBA Tell U (PU3MUYECKUE SBIICHHUS,
UCTIONB3Ys (PU3UUECKUE BETUIHHBI

Bnagenue ocHoBaMM METO/JOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOIIIO/IeHHsI TTPaBUII O€30MacHOro TpyJa: HaOoJieHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO WHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 PE3yIbTaThl, (POPMYIUPOBATH BHIBOIbI;
MPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BEIUYUH:
YMEHHE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
HKCMEPUMEHTAJIbHYIO YCTaHOBKY IO HWHCTPYKIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJbTaThl C
Y4E€TOM 3a/IaHHON MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHN;
IIPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIEJOBAaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEACTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YUUTHIBATh MOTPEIIHOCTH, IENIaTh BHIBOJIBI IO PE3yIbTaTaM
HCCIIE0BAHUS

[TonnManue  XapakTepHBIX  CBOMCTB  (DM3WYECKUX  MOJCNIEH




(MaTepuanbHas TOYKA, aOCOJIOTHO TBEPIOE TEIO, MOJICIH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TeJ, IUIAHETApHAas MOJEIb aToMma,
HYKJIOHHas MOJIEJb aTOMHOTO sJipa) U yMEHHE NPUMEHITh HX IS
00BsiICHEHUS! (PU3UUECKUX MTPOLIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
Yucjlie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BbISBJISTh NPUUMHHO-CJIEICTBEHHBIE CBSA3HU U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX
SBIICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWil),
UCMONb3ys 3aKOHbl U (OpMyJbl, CBs3bIBaOIIUE  (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEAOCTAIOLIME JIaHHbIE, BBIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIC,
OPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MYECKON BEIMYMHBI, YMEHUE ONPEILNIATh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu30oBaTb INPUHUUIBI  JCUCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX NPHOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O
CBOWCTBaX (DU3MYECKUX SBICHHUA M HEOOXOoAuMble (QHU3UUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHue uCnonab30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCEIHEBHON KM3HM Il oOecrneyeHHss ©O€30HMacHOCTH NP
oOpamieHUn ¢ OBITOBBIMM ~ HpuOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbsI U  COONIONEHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKpY)Kalouleil cpene; MOHUMaHHE
HEOOXOMMOCTH MPUMEHEHHsI JOCTHKEHMHA (UMK U TEXHOJIOTUH
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moMcKa, NpeoOpa3oBaHUs M MPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TE€XHOJIOTUI; YMEHUE OLEHUBATh JIOCTOBEPHOCTH
NOJyYeHHOM MH(OpMAIlMM Ha OCHOBE HMEIONIMXCS 3HAaHUA U
JOTIOJTHUTENBHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJNb30BaTh  IPHU
BBIMOJIHEHUH YYEOHBIX 3a/JaHUl HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOTo CONEep)KaHUs, CIPAaBOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiajgeHue 0a30BbIMM  HaBBIKAMH  MpeoOpa3oBaHUS
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYryl0; yMEHHE
Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMbBIX HA OI'D 110

OU3UKE
Kon IIpoBepsieMblii 31eMeHT COepPKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexannueckoe aBukeHue. MarepuanbHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENIBHOCTD JBUKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHkeHue. Cpenuss ckopocts. @opmyna ams
1.2 BBIYUCIICHUS CpeTHEH cKopocTh: V = S/t
PaBHOMepHOE NpsIMOIMHENHOE ABMXKEHHE. 3aBUCUMOCTh KOOPJMHATHI Tejla OT
BPEMEHHU B CIy4yae paBHOMEPHOT'O MPSIMOJIMHENHOTO IBUKEHUS:
1.3 X7 =Xp T U.'\f
I'paguky 3aBUCUMOCTH OT BPEMEHH I IPOEKUUU CKOPOCTH, MPOEKIHUU
[EepEMELICHHs, IyTH, KOOPJAMHATHl IpPU PaBHOMEPHOM MPSAMOJIMHEWNHOM
JIBIDKEHUU
3aBUCHUMOCTh KOOpPJIMHATBl T€jJa OT BPEMEHU B CiIy4ae PaBHOYCKOPEHHOTO
HPSMOJIMHEHHOTO IBUKEHUS:
2
Sx{f} =1'-|;|: *f_l'.?x * £y
Fan
@opmynbl UId MPOEKIUU MEPEMEIICHUs], MPOEKIUU CKOPOCTH M IMPOEKIHH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM IPSMOJINHENHOM JIBUKCHUM:
2
14 'SI(F)ZD‘}IIF_'_HJ('E‘
U.\'('() =Up, T4, 1,
a.(f)=canst,
UIIL - Ul.'rL =2£T_T.S'_T
I'padykn 3aBUCHUMOCTH OT BPEMEHM MJIsi MPOEKIUU YCKOPEHHUS, TNPOEKIUU
CKOPOCTH, NPOEKLUHU IEPEMEIIEHUS, KOOpAUHATHl IpU PaBHOYCKOPEHHOM
MPSIMOJIMHEIHOM JABUKEHUU
CBobOonnoe naneHue. GopMysibl, ONMCHIBAIOIINE CBOOOJHOE MAJCHHE Tela I10
BEePTUKAIM (IBHKEHHE Tela BHHM3 WJIM BBEPX OTHOCHTEIBHO MOBEPXHOCTU
1.5 3emnu). ['paduxu 3aBUCUMOCTH OT BpeMEHH /s MPOEKLUUH YCKOpPEHHS,
NPOEKIMM CKOPOCTH M KOOPAMHATBI NpPU CBOOOJHOM TMAaJeHUM Tejla 110
BEPTHUKAIH
CkopocTh pPAaBHOMEPHOIO JBMJKEHHUs Tejla M0 OKpyxkHocTh. Hampasnenue
CKOpOCTH.
@dopmyna A8 BBIYHUCIEHUS CKOPOCTH 4YEPE3 PainyC OKPYKHOCTH M TEPUOJ
oOparreHus:
1.6
L= iMR
T
IlenTpocTpeMuTenbHoe yckopeHue. HampaBiieHne I€HTPOCTPEMHUTEIBLHOIO
yckopeHus. @opMyiia JUisl BBIYUCIEHUS YCKOPEHUS:




R
®dopmyia, CBSI3bIBAIONIAs IEPUOJ] M YACTOTY OOpaIeHHUS:
Y
T

1.7

1.8
1.9

1.10

1.11

Macca. [InoTHOCTB BCIIIECTBA. CDopMyna JJI1 BBIYHUCIICHHUA ITIJIOTHOCTH:

_m
v

Cuna — BekTopHas pusnueckas BenuurHa. CioxeHue cui
SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEH Ha
TEJ0
B3aunmoneiictue ten. Tpernii 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHI/Ie IMOKOs U TPECHUC CKOJIbXKCHUA. d)opMyna IJI1 BBIYUCIICHUA MOAYJISA CHJIbL
TPCHUS CKOJILXKCHUA:

FTP:M-N

Hedopmanust Tena. Yopyrue u Heynpyrue nedopManuu. 3aKOH yYIPyroi
nedopmanuu (3akoH ['yka):

F=k-Al

BcemupHoe Tarorenne. 3aKoOH BCEMUPHOTO TATOTEHUS:

My - 114
F=G.-—L1_2

I'E
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TIafCHUSI.

dopmyna 17151 BHIYUCICHUS CHIIBI TSHDKECTH BOIM3H moBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr ConHna. [lepBast kocMu4eckasi CKOpOCTb.
HesecoMoOCTh U nieperpysku

1.15

HNmnynbsc Tena — BeKTopHas pu3ndeckasi BeIMInHa.
D=mi

Nmnynsc cuctemsl Tei. M3menenne umnyinbsca. FMIrynbsc cuiib




1.16

3akoH COXpPAaHCHUA UMITYJIbCA JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
D=0+, U, =const

PeaktuBHOE JABHKCHHEC

1.17

1.18

Mexanunueckas pabora. @opMysia sl BRIYUCICHHS PAOOTHI CUJIBL:
A=Fsooso
MexaHudeckasi MOIIIHOCTD:

A
r

N=

Kunernueckast u noteHiuanbHas 3Heprust. @opmMyiia Jjisi BBIYUCICHUS
KUHETUYECKON IHEPTHHU:

2
Teopema o kunernueckou s3ueprur. opmyna A BBIYUCICHUS TOTEHIUAIbHOM
SHEPIruM Teja, HOAHATOIO
HaI 3eMIIEH:

E,= mgh

1.19

Mexanuueckas OHCPIruAi:
E=E;+E,
3aKoH COXpPAaHCHUA MEXaHHYeCKOH SHCPIUHU. CDOpMYJ'Ia AJIsL 3aKOHA COXPaHCHUA

MEXaHUYECKOH 3Hepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW DHEPIUU IPY HAJTUYMU CUJIBI TPEHHUS.

1.20

1.21

[TpocThie MeXaHU3MBI. «30JI0TOE IPABUIIO» MEXaHUKH.
Peruar. Moment cuer; M - FI.
YciioBue paBHOBECHSI phlvara:

M +M +..=0
[TonBwxHbIM 1 HenoABMKHBIN O0510KK. KITJI mpocThIX MEXaHU3MOB,
n= Aumes.ﬁaa
14‘3&1‘1:&‘13

JlaBienue TBEpIOTO TENA.
dopmyna 1Sl BRIYUCIICHUS TaBICHUS TBEPOTO Tea:
F
P=3-
JlaBieHue ra3a. ATMOC(EepHOE TaBICHHE.
['mapocraTudeckoe JaBlieHHE BHYTPH KUIKOCTH.
@opMyiia 1l BBIYUCICHUS 1aBJICHUs BHYTPHU KUAKOCTHU:

p=pgh+p_,




1.22

3akoH [lackans. ['unpaBnuueckuii mpecc

1.23

3akoH Apxumena. Popmyna ISl ONPEACICHUS BBITAIIKUBAIOIIECH CHJIBI,
JICHCTBYIOILEH Ha TENO, NOTPYKEHHOE B KUIKOCTD WM ras:

F_jlm_ =pgV

Vcnosue nnaBanus tena. [InaBanue CyI0B M BO3QYyXOIlJIaBaHUEC

1.24

Mexanunueckue KosiebaHusa. AMIUINTYIa, MEPHOJ M 4YacToTa KojleOaHWM.
dopmyna, cBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHUI:

1.25

MaremMaTtnueckuii W IpYKMHHBIA MasATHUKU. [IpeBpamieHue sHepruu npu
K0J1e0aTeIbHOM JIBUKEHUU

1.26

38.TYX3.IOH_II/IG KoJIe0aHHsL. BBIHY)KIICHHBIG konebanus. Pe3oHanc

1.27

Mexanuueckue BOJHBI. [IpoJosIbHBIC M TONEpPEYHbIC BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

1.29

1.30

3Byk. ['poMKOCTh M BbICOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJIHBI Ha TPaHHIIE
nByX cpen. MHdpa3Byk u yIbTpa3ByK

IIpaxmuueckue pabomoi

W3mepenune cpenHed IUIOTHOCTH BELIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXUHBL;, KO3(PPUIIMEHTa TPEHUS! CKONbXKEHHUS; padOThl CHIIBI TPEHUS, CHUJIBI
YIPYTOCTH; CPEIHEW CKOPOCTH JBHXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;
yCKOpeHus: Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHHKA; YacTOThl W IepHuoja
Kosie0aHuM MPYKMHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOIIErO Ha phlyar;
paboThl CWJIBI YNPYTrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a € MOMOIIBIO MOABUKHOIO
O1oKa.

WccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHIIBI OT 00BEMa MOTPYKEHHOM
4acTU TeJla U OT IJIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJILHOTO JIaBJICHUS U OT
poJla TIOBEPXHOCTH; CWJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPY)KXHUHE, OT CTENEHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrijla HakJIOHa HAMpaBIISIONICH;
nepuojia (4acToThl) KoeOaHUH HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpUoja
Koje0aHuM MPYXUHHOTO MasTHHUKAa OT MacChl Irpy3a M KECTKOCTU TNPYKUHBI,
UCCIIe/IOBaHNE HE3aBUCHUMOCTU TepHoja KoleOaHMH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHS pblyara

Qusuueckue sA61eHUs 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXKUBOM MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U
TEXHUKE, TMPUIUBBl W OTJIMBBI, JBM)KEHHE IUIaHeT COJHEYHOM CHUCTEMBI,
PEaKTHUBHOE JBUKCHHE KUBBIX OPIaHU3MOB, PbIYaru B TEJIE YEJIOBEKA, BIUSHUE
aTMOC(EpHOrO JaBJCHUS HA >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUATHE
3BYKOB )KMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMUUYECKHUE BOJIHBI, I[yHAMH, 3XO

1.31

Texnuueckue ycmpoticmea: CHALOMETP, NAaTYMKU IOJIOKECHHUS, PACCTOSHUSA U
YCKOPEHHS, AWHAMOMETD, IOALIWIIHUKU, PAKEThbl, pblYar, IIOABUKHBIM U
HEMOJBIKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, IPOCTHIE MEXAHU3MbI B OBITY,




COOOILAoIIUeECs] COCY/Abl, YCTPOWCTBO BOJONPOBOJAA, THMAPABIMYECKHI Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU  CTPOCHHUS
2.1 BemiecTBa. Mojenu TBEPIOTO, KUIAKOTO M Ta3000pa3HOrO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdHble Tena
29 JBwxenne wyactuy BemiecTBa. CBS3b CKOPOCTHM  JABMXKEHUS 4YacTHL C
Temneparypoil. bpoynoBckoe nBmwkenue, muddysus
2.3 CmauuBaHue ¥ KalWUISIPHbIE SIBICHUS
2.4 TenoBoe pacHIMPEHHUE U CKATHE
2.5 TennoBoe paBHOBECHE
26 BHYTpeHH}Ijl sHeprusi. PaGora u Teronepenaya Kak CHOCOObI HM3MEHEHUS
BHYTPEHHEH YHEPruu
2.7 Bujel Teronepenayn: TEMIONPOBOJHOCTh, KOHBEKLUS, U3TyUEHHUE
HarpeBanne wn oxnaxaeHue Ten. KoiaudecTBO  TEIUIOTHL. Y IENbHAA
TEIUIOEMKOCTb:
28 O=cm(t,—t,)
3aKOH COXpaHEHWs PHEPrMHM B TEIUIOBBIX Ipoleccax. YpaBHEHHE TEIIOBOTO
Oananca:
29 0+0 +..=0
1 T Tom
Ucnapenne u xoHuaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE
210 uClapeHuss M KoHAeHcauuu. KurneHue IKUIKOCTU. YaenbHas TerioTa
napooOpazoBanus: L = Q/m
2.11 BnaxuocTs Bo3yxa
IInaBnenne w Kpucrasmsanus. II3MeHeHHMe BHYTPEHHEH OHEpPIuM IpH
MJIABJICHUU U KPUCTAUIM3AIMH. Y IeTIbHAs TEIJIOTA IJIaBJICHUS:
2.12 }L—Q
m
BHyTpeHHss sHEprus cropanus TOIUIMBA. Y AeJbHAs TeIIOTa CropaHus TOIUIMBA:
2.13 g=0Q/m
2.14 [Tpuntumner padoTs! TeroBsix Asurateneit. KI1J[ rermoBoro aeuraress
IIpakxmuueckue pabomoi
N3mepenne ynenpbHOW TEIUNIOEMKOCTH METAJUIMYECKOIO LIWIMHAPA; KOJIUYECTBA
TEIJIOTHI, TOJYYCHHOTO BOJOW KOMHATHOM TeMIepaTrypbl (DUKCHPOBAHHOM
215 Macchl, B KOTOPYIO OIIYIIEH HAarpeTbld IWIMHAP; KOJIMYECTBA TEIUIOTHI,

OTJAHHOI'O HArp€TbiM HUJIUHAPOM, IIOCJIC OIIYCKaHUA €ro B BOAY KOMHATHOH
TCMIICPATYPhI; OTHOCUTEJIBbHOM BIIAXKHOCTHU BO31yXa, y,[[CJII:HOﬁ TCIIJIOTHI
IUIaBJICHUA  JIbJA. I/ICCJ'IGI[OBaHI/Ie U3MCHCHUA TEMIICpATypbl BOJAbI IIPHU
Pa3JIMYHBIX YCJIIOBUAX; SBJICHUSA TeII00OMEeHa npu CMCIIMBAHHUU XOJIOI[HOfI n




ropsiuei BoJbl; Mpolecca UCIapeHUsI

Duszuveckue sA61eHUS 8 npupode: IIOBEPXHOCTHOC HATSXKCHUEC W KaIllUJIJISIPHBIC

2.16 SBJICHUS B MPUPOJIC, KPUCTAUIBI B npupoje, uzinydenue ConHia, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEs, CHEeTa
Texnuueckue ycmpoticmea: KanLUISAPbl, TPUMEPBI UCIIOIb30BAHMS KPUCTAILIOB,

517 JKUJIKOCTHBI TEPMOMETp, AaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOTUICHHS

' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBast TypOWHA, JBUTATEh BHYTPEHHETO
CropaHus
3 DJIEKTPOMATI'HUTHGIE SIBJIEHN A

3.1 Onexkrpu3zanus Teil. J[Ba BUa 3J€KTPUUECKUX 3apsi0B

3.2 B3aumMogeiicTBue 3apsykeHHbIX Tell. 3akoH Kynona

3.3 3aK0H COXpaHEHUs AICKTPUIECKOTO 3apsiaa

34 Dnekrpuyeckoe Tmone. Hanpspk€HHOCTh  AiiekTpuueckoro moiist.  [IpuHmmm

' CYMEPIIO3UINH JICKTPUUECKHX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocutenu »snextpuyeckux 3apsaoB. JlelicTBHE 3IIEKTPUUECKOTO IO Ha
' ANEKTPUYCCKUE 3apsi/ibl. [[pOBOTHUKY U JUAICKTPUKH
[TocTostHHBIN AIEKTPUUECKU TOK. JlelicTBHS 3nekTpuyeckoro Toka. Cuia Toka.
Hanpsioxenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COMPOTUBIIEHUE. Y ACIBHOE AIEKTPUIECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma ais ygactka snekrpuueckoi renm: | = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUSI:
U=U;I=1+1I; Rz%.
Cwmenranabie COeTMHEHUS TTPOBOTHUKOB
310 Pabora u momHOCTh 2nekTpudeckoro Toka. A = Ult, P = Ul
3akoH /[>oyinst — JIeHna:
2
311 QO=I"-R-t
312 OnbiT Opcrena. MarHuTHOE TMOJIE NPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHUM
' MarHUTHOW WHIYKIIHH
313 MarautHoe IIOoJ€ TIIOCTOSHHOIO MarHurta. Bs3auMmopaeiicTBHE NITOCTOSHHBIX
' MarHuToB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MIPOBOAHUK C TOKOM
3.15 Onbiter @apazes. SIBnenue sneKTpoMaraHuTHON UHAYKIMH. [IpaBuno Jlenma




IIpaxmuueckue pabomoi

W3mepeHne  3JIEKTPUYECKOIO  CONPOTUBIEHUS  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKa; pabOTHI AIEKTPUUECKOTO TOKA.

UccnenoBanne 3aBUCUMOCTH CHUJIBI  TOKA, BO3HHUKAIOIIETO B TMPOBOJIHUKE
(pe3ucTopsl, TaMIIO4Ka), OT HANPSKEHHS HAa KOHIIAX MMPOBOJHHUKA; 3aBUCUMOCTHU

3.16 COIIPOTHUBIICHUS OT JUTMHBI IPOBOJIHUKA, IJIOMIAN €r0 MONEPEYHOTO CEYCHUS U
YJIeIIbHOTO CONPOTUBIICHHUS.
[TpoBepka mpaBmiia JUIs AJIEKTPHYECKOTO HAIMPSDKEHUS MPU TOCIIEI0BATEIEHOM
COCMHEHUU NPOBOJHHUKOB; IpaBWJa Uil CUJIbI 3JIEKTPUYECKOIO TOKa IMpHU
[apajuIeJIbHOM COEIMHEHUHU IIPOBOJIHUKOB (PE3UCTOPHI U JIJAMIIOUKA)
Qusuueckue a6leHUs 6 nNpupoode: BIEKTPUYECKUE SBICHHSI B aTMocdepe,

3.17 3JIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE ToJe 3eMiu, Ipeid Mmoocos,
POJIb MAarHUTHOTO TIOJIS JUTS KU3HH HA 3eMile, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: DIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETUYMK  JIEKTPUUYECKOW  HHEPIUH,  IIEKTPOOCBETUTENbHBbIE  MPHOOPHI,

3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
HPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJABUTATENb IOCTOSHHOTO TOKa,
TeHEePaTop MOCTOSHHOTO TOKa

3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJTH

3.20 JlyueBas mopneinb cBeta. IlpsMonuHeiiHOe paclipoCcTpaHEeHUE CBETa

3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkaiio

3.22 [Tpenomiienue cBeTa. 3aKOH NPEIOMIIEHHS CBETA

3.23 Hucnepcus cBera

324 Jlunza. Xox nyueit B nuH3e. POKycHOE paccTosHME JUH3bL. ONTHUYECKas Cuia
mun3el: D = 1/F

3.25 ['nma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsI
Ilpakmuueckue pabomul
W3mepeHune onTudeckol cuibl coOuparoie JuH3bI; (POKYCHOTO pPacCTOSTHHS
cobuparonieid JMH3bI (MO CBOMCTBY paBEHCTBa pa3MepoOB IpeAMeTa U
M300paKeHMsI, KOT/Ia MpeIMeT PACIOJOXKEeH B JBOWHOM (OKyce), MoKazaTels

3.26 IIPEJIOMJIEHUS CTEKIIA.
UccnenoBanue cBoiicTBa M300pakeHUs, TOJYICHHOTO C IIOMOIIBIO0 COOMPAIOIIIEH
JUH3BI; WU3MEHEHHs (OKYCHOIO pAcCTOSIHMSL JBYX CIIOKEHHBIX JIMH3;
3aBHCUMOCTH yTJIa TIPEJIOMIICHHUSI CBETOBOTO JIyda OT yTIJjla MaJeHUs] Ha TPaHHIIe
«BO3JyX — CTEKJIO»

3.7 Qusuueckue ssnenus 6 npupode: 3atmenus ConHua u JlyHbl, 1BeTa Ted,
ONTHYECKHE SBJICHUS B aTMocdepe (1BeT Heba, pedpakiius, paayra, MUPax)

328 Texnuueckue ycmpoticmea: OYKH, TIEPUCKOI, (oToamnmapar, ONTHYECKHE
CBETOBO/IBI

4 KBAHTOBBGIE SABJIEHUA

41 PagnoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydyenus. Peaknuu anbda-u Oera-
pacrazaa

4.2 OmnsiThl Peszepdopaa no paccesnuto anbda-uactuil. IlnanerapHas Moienp aToma

4.3 CocraB aromHoro spa. M3oronsl

4.4 [Iepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsJ0BOIO U MAaCCOBOT'O YHCEN

4.6 Qusuueckue A61eHUs 6 npupode. E€CTECTBEHHBIM paJMOAKTHUBHBIA (OH,




4.7

KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEUCTBHUE PAJUOAKTUBHBIX U3J1yYEHUN HA OPraHU3M YeIOBeKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBUAYAIbHBIN JO3UMETp, Kamepa
Bunbcona, sijepHasi sHepreTuka



YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» dusuka: 7-1 kiacc: 6a30BbIN YpOBEHB: YUeOHHUK; 3-€ U3AaHue, mepepadoTaHHOe
[eppimkun .M., UBanoB A.W. Axunonepnoe obuiectBo «M3narensctBo «lIpocsemienner»
» dusuka: 8-if kiacc: 6a30BBIN YPOBEHD: YUCOHHK; 3-€ U3IaHue, TIepepadoTaHHOE
[eppimkun .M., UBanoB A.W. Axumonepnoe obuiectBo «M3narensctBo «lIpocsenienner»
» dusuka: 9-i kiacc: 6a30BBIN YpPOBEHb: YUCOHUK; 3-€ U31aHue, TIepepadoTaHHOE
[eppikun .M., I'ytauk E.M., IBanoB A.W. u ap. AKiimoHnepHoe 0011ecTBO
«M3narenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET



