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[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMS COCTaBJeHAa Ha
OCHOBE TMOJIOKEHUM U TpeOOBaHUM K pe3yabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTenbHOl mporpamMmel, mpenactaBieHHbix B DPI'OC 00O, a Ttakke ¢ y4éTom
denepanbHOl pabodeld mporpamMmbl BocnuTaHws W KoHIENmwu mpenojgaBaHus y4eOHOTO
npenmera «Ou3nKa.

[IporpamMa 1o ¢u3MKEe Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUI U TpeOoBaHUI K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpenacraBieHHbix B DPI'OC OO0, a Takke ¢ ydeToMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIMIUHU MpernojaBaHusl y4eOHOro
npeaMera «Pusukay.

Cogepxanue  mporpaMMmbl 1o  (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHOHAyYHOM T'PaMOTHOCTH OOYyYarolMXCid U OpTraHu3alyi0 H3Y4YeHHs] (PU3UMKKM Ha
NesITeIbHOCTHON ocHOBe. B mporpamMme mo Qu3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBSA3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NPEJMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[TporpamMma mo (u3mMKe ycTaHaBIMBAeT paclpeielieHue y4eOHOTO marepuana Mo rojaam
o0ydeHust (1Mo Kjiaccam), TpenjgaraeT TPUMEPHYIO TMOCIEI0BATEIbHOCTh U3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHUS NPEIMETHOIO COJAEPKAHMS U Y4YeTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma o ¢usuke pazpaboTaHa C HETbI0 OKa3aHH METOAMYECKON TOMOIIH YIUTETIO
B CO3/IaHUU paboUeli TPOrpaMMBbI 10 yUeOHOMY MPEIMETY.

®u3znKa SBISETCS CUCTEMOOOPA3YIONUM JIJIsi €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MYecKHe 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SIBJIECHUI, M3ydaeMbIX XHMUEH,
Ouonoruelt, actpoHoMuel U (uznyeckoil reorpagueil, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, MpelocTaBiseT HauOojee siCHble OOpa3lpl MPUMEHEHHs] HAay4dHOro MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH 0 MUpe.

Opna u3 rMaBHBIX 3a7ad (pU3NYECKOro o0pa3oBaHUS B CTPYKType oO0Iiero odopazoBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TPAMOTHOCTH U UHTEpeca K HayKe Yy
oOydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMIpeArojaraeT OBJaJEHUE CIETYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYUYHYIO0 TPAMOTHOCTD:

® Hay4HO OOBSICHSTH SIBICHUS,

® OIEHUBATh M IOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHUS;

® UHTEPHPETUPOBATH JAHHBIE U UCIOJIb30BATh HAYUYHbIE JJOKA3AaTEIbCTBA JJIs MOJTyYEHUs

BBIBOJIOBY.




[lemn w3yuyeHus (PU3MKU HA ypOBHE OCHOBHOTO OOMIETO OOpa30BaHUS OIpPEICICHBI B
KOHILIETIUM IpernojaBaHus ydeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHbIX OpraHU3aLMIX
Poccuiickoit @enepannu, peaqnu3yonmx 0OCHOBHbIE 0011e00pa3oBaTeIbHbIC IPOTPAMMBI.
Llenu u3ydyenus Gu3UKu:
e [puoOpeTeHHEe HHTEpeca M CTPEeMJICHHA OOYy4YaloNmMXCS K HAyYHOMY H3YyUCHHIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEIACTABICHUA O HAYYHOM METOJE TMO3HaHUs H (QopMupoBaHHE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4E€HHUS] OCHOB CTPOCHMS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupoBaHHE NPEACTABICHUN O PONX (HUIUKHU JIUIsI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE MPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccuoHanbHOM
NeSITebHOCTH, CBA3aHHON ¢ (PU3MKOM, IOJArOTOBKA K JajbHENIIEMy O0YYEHHIO B 3TOM
HaIlpaBJICHUH.
JocTiwkenue STUX Leneil mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus 00ECIIEUNBACTCS PEIICHHEM CIICAYIOUINX 3a/1a4:
e [puoOpeTeHue 3HAHUH O JUCKPETHOM CTPOEHHHU BEIIECTBA, O MEXaHMYECKHX,
TEIUIOBBIX, AJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e puoOpeTeHHe YMEHHUI ONHChIBaTh U  OOBACHATH (PU3UYECKUE SBICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX pPACYETHBIX 3a7ad C HCIOIb30BAHUEM
(GU3NIECKUX MOJIENel, TBOPUYECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

® Dpa3BUTHE YMEHUH HAOMIOAATh MPUPOJHBIE SBJIEHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl U HKCHEPUMEHTANbHbIE HCCIEAOBAHUS C HCIOJIb30BAHUEM
WU3MEPUTEIBHBIX PHOOPOB;

® OCBOEHHME MPHEMOB paboOThl ¢ MHPOpMaLuell (U3NIECKOro COAEp)KaHUs, BKIIOYAs
UHPOPMALIMI0O O COBPEMEHHBIX JOCTI)KEHUSX (U3MKH, aHAIW3 U KPUTHUYECKOE
OlICHMBaHME NH(OPMALINN;

® 3HAaKOMCTBO €O cepamMH NPOoPecCHOHATBHOM AEATEIbHOCTH, CBI3aHHBIMU C (PU3UKO,
U COBPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JIOCTHKEHUAX (PU3UUECKOMN
HaYKH.

MECTO YUEBHOI'O [IPEAMETA B YUEBHOM I1JIAHE

OO1iee ynCiIoO 4acoB, PEKOMEHAO0BAHHBIX JJISl M3Y4YeHUs (U3UKH Ha 0a30BOM YpOBHE, —
238 yacoB: B 7 kiacce — 68 yacoB (2 Jaca B Hefieno), B 8 kitacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 xiacce — 102 gaca (3 yaca B HeZelio).

[Ipennaraemelii B mporpamMMe mo (u3uke MepedeHb J1adOopaTOPHBIX PadOT U OMBITOB
SBIISIETCS PEKOMEHIaTeNIbHBIM, YUUTENb JeaeT BHIOOp MPH MPOBEACHUN Ja00paTOPHBIX padoT U
OTIBITOB C YUE€TOM MHJIUBUYaIbHBIX 0COOEHHOCTEN 00yJaroIUXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TpeyIaraéMbIX B paMKax OCHOBHOT'O IOCYJJapCTBEHHOT'O 3K3aMeHa Mo (hU3HKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC
®Du3uka 1 eé poJib B IO3HAHUM OKPY:KaI0IIEero MUpa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3nYeCKUe SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenWYMHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue MTPUOOPHI.
[TorpemHocTs nu3mMepenuii MexxayHapoHas cucTeMa €IMHUII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Mpupony. EcrecTBeHHOHAYYHBIH
METOJl TO3HaHMs: HaOJIIOJeHHE, IMOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBI)KEHHUE THIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaemMoro spieHus. OmnucaHue
busznYeCKuX SIBICHUHN C OMOIIBI0 MOJIETIEi

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JJIEKTPUUECKHE, MATHUTHBIE, CBETOBBIE SIBIICHHUSL.

2. ®wusuveckre TpUOOPHI M MPOIEAYPA MPSIMBIX U3MEPCHHI aHAIOTOBBIM U IH(PPOBHIM

puoOpOM.

Jlabopamopnusie padbomot u onvimol.

Omnpenenenue 1eHbl JeIeHUs KAl H3MEPUTEIHLHOTO MpHoopa.
N3mepenne paccTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenne TteMrepaTypbl MNpU IOMOIIM KUAKOCTHOTO TEPMOMETpAa W JaTyuMKa
TEeMIIepaTypHhI.
6. IlpoBeneHue wuccieqoBaHUS MO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIApUKA,
MYIEHHOTO0 TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.
IlepBoHauya/ibHBbIE CBeICHHS O CTPOEHHMH BellecTBA.

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, HX pa3Mepbl. OTMBITHI, TOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBSI3b CKOPOCTH JBHKCHHUS YacTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanmonelcTBue dYacTHI[ BEIIECTBA: MPHUTSDKEHUE U
OTTAJIKUBAHUE.

ArperatHbpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPABIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBs3b MEXy CBOWCTBAMH BEIECTB B PAa3HBIX arperaTHbIx
COCTOSTHUSIX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUN
BOJIBI.

Hemoncmpayuu.

1. HabGmroneHue OpOyHOBCKOTO JBHKCHHUSI.

2. Hab6monenue nuddysuu.

3. HaOmronenue sBiIeHHH, OOBICHSIIONUXCS MPUTSHKEHUEM I OTTAJIKMBAHUEM YaCTHII

BELIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. Omenka nuaMmeTpa aToMa METOJIOM PSAIOB (C HUCIOIb30BaHUEM (QoTorpaduii).

2. OMnpITHI 10 HAOJIOACHUIO TEMJIOBOTO PACIITUPEHUS Ta30B.

3. OmnbIThl IO OOHAPYKEHUIO ACUCTBHSI CUI MOJIEKYJISIPHOTO MTPUTSKEHUS.

JIBM:keHHe U B3aUMOelicTBHE TeJl.

Mexannueckoe ABukeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBUKeHHE. CKOpPOCTb.
CpenHsis CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUH. PacdeTr myTu U BpeMeHU JBUKEHUS.

SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBUEe TeNl KAk NpPUYMHA W3MEHEHUSs
CKOpOCTH JIBMKEHHUs Tesl. Macca kak mepa umHepTHOCTH Tena. [lmoTHocTe BemiecTBa. CBs3b
TUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIE 00beMa BEIIeCTBA.

Nk v



Cwia kKak XxapakTepucTuka B3aumojenctBus Tten. Cuna ymnpyroctu u 3akoH ['yka.
W3mepeHne cuiibl C NMOMOIIBID JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSKECTH Ha Jpyrux maHetax. Bec Tema. HeBecomocTs. CnokeHue cuil, HAaIpaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabGmroneHue MEXaHMYECKOTO JABUKEHUS TeJa.

N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHUS.
HaburonieHue sBjaeHUS] MHEPLUH.
Habmtoienue n3MeHeHus: CKOpocTy MU B3aUMOJIEHCTBUU Tell.
CpaBHeHue Macc 110 B3aUMOJICHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.
Jlaﬁopamopuble pabomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHHS (IIapHKa B KUAKOCTHU, MOJAETH
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jiajiee).
2. Ompenenenue cpeiHeld CKOPOCTU CKONBXKEHHsI Opycka WM IIapuKa MO HaKIOHHON
IJIOCKOCTH.
Ornpezenenye mI0THOCTUA TBEPAOTrO Tea.
4. OnbITbl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTSKEHMs (JepopMaiui) MpYyKUHBI OT
MPUIOKEHHOM CHIIBI.
5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHHUS OT Beca Tenla U
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.
JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

JaBnenue. CriocoObl yMEHbBIIICHUS U YBETTUUEHUS qaBieHus. JlaBneHnue ra3a. 3aBUCUMOCTD
JaBJIeHUs Ta3a oT o0beMma, Temneparypsl. Ilepenaua naBneHus: TBEpAbIMU TeJAMH, KHUAKOCTIMU
u razamu. 3akoH Ilackans. [THeBMarnueckue mMamuvHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmatomuecss cocyasl. ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emnu u atrmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermnu. M3mepenue arMmocdepHOro naBieHus. 3aBHUCUMOCTh
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl n1s8 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX Teo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
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1. 3aBuCHMOCTbH JaBJIEHMS raza OT TEMIIEPATYPHI.

2. Ilepenaya naBieHUs )KUIKOCTHIO U Ta30M.

3. Coobmaronmecs: CoCy/Isbl.

4. T'mppaBinueckwii npecc.

5. TlposiBieHue neicTBHs aTMOC(HEPHOTO JaBJICHUS.

6. 3aBUCHMMOCTb BBITAJKMBAIOIIEH CHIIBI OT OO0BEMAa NOTPYXKEHHOW YacTH Telna U
IIJIOTHOCTHU KUIKOCTH.

7. PaBEeHCTBO BBITAJKHUBAIOLIEH CUIIBI BECY BBITECHEHHOM KHMJIKOCTH.

8. VYcioBue maBaHUs TeJ: IUJIaBaHUE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS IJIOTHOCTEH TEIa U KUIKOCTH.

Jlabopamopuvie pabomul u onvimel.

1. HccnemoBanue 3aBUCUMOCTH Beca Teja B BOAE OT 00bEMa MOTPYKEHHON B KHUIKOCThH
qacCTH TeJia.

2. OmnpenesieHUE BBITAIKUBAIOIIECH CHIIbI, JEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE B
KHIKOCTD.



3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOUIEH CHIIbI, JEUCTBYIOIIEH Ha TEIO B
JKUJKOCTH, OT MACCHI TeJIA.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKMBAIOIICH CHUJIBI, ICUCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPY:KEHHOIN B KUAKOCTh YaCTU TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOJAKHM M OIpeAelieHHe €€
IPY30I0ABbEMHOCTH.

PaGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. llpaBuio paBHOBecus
peryara. [IpuMeHeHue mpaBuiIa paBHOBECHUs pblyara K OJIOKY. «30JI0TO€ MPABUIIO» MEXaHUKHU.
Koadpdumuent mnonesnoro aeiictBus (manee — KIIJ[) mpocTteix mexanu3moB. IIpocTsie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunermueckas u mnoreHuuanbHas sHeprus. [lpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIHUH B MEXAHHKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue pabOThl CHJIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yciloBHIl paBHOBECHS pbluara.

3. WMsmepenue KIIJI HakIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXaHUUYECKOM 3HEpruu.

8 KUIACC

TenoBbie ABJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopun CTpOoeHMsI BeuecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHUYECKOU TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U ra3000pa3HOr0 COCTOSHUM BelecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHWE M KaloWULIpHbIE siBlieHUs. TeroBoe
pacuImpeHue u cxxarue.

Temneparypa. CBsi3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHHS YacTHII.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUSI BHYTPEHHEW »JHEpPruM: TeIuionepenadya u
coBepireHre padboThl. BUpl Teruonepenaun: TeriIonpoOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuyecTBo TemnoTel. YaenpHas TEIJIOEMKOCTh BEIIECTBAa. 1eMI000MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnmaBneHue u OoTBepAeBaHUE KPUCTALTUYECKHUX
BEIIECTB. YAeNbHas TemioTa raBieHus. [lapooOpa3oBanue u KoHueHcanus. Mcmapenue.
Kunenue. YnaenpbHas Temiota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KWIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHHUS.

[Tpuatmmner pabotel TemnoBbix aBurareneit KIIJ[ TtemmoBoro nurarens. TermoBbie
JIBUTATEIH U 3aLIUTa OKPYKArOLIEH Cpeibl.

3aK0OH COXpaHEHUs U MPEBPAILEHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

1. Habmiogenue OpOyHOBCKOTO JBMXKEHUSI.

2. Hab6mogenue nuddysun.

3. HaGnronenue siBneHUI cCMauyuBaHUS M KAWL PHBIX SBIICHUH.

4. HaOGmoaeHue TenjaoBOro pacuupeHus Tel.



V3MeHeHre naBlieHus Ta3a MpU U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buae! renonepenaun.

OxuaxieHye mpu COBEpIICHUH paOOTHI.

9. HarpeBanue npu coOBepLICHUN PaOOThHI BHEIIHUMH CHUIIAMHU.

10. CpaBHEHME TEIITIOEMKOCTEN pa3IMYHbIX BEUIECTB.

11. HaGnroneHue KumeHus.

12. HabnrogeHue mocTossHCTBA TeMIIepaTyphl MIPH IIaBJICHHH.

13. Monenu TeniaoBbIX ABUTATEICH.

Jlabopamopnwvie pabomot u onvimeol.

OnbIThI 10 OOHAPYKEHUIO ACHCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHMUSL.

OnBbITHI 110 BBIPALMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnBITHI 110 HAOJIIOACHHUIO TEIJIOBOTO PACHTUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIITPHUIIA.

OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUsI BO3JayXa OT €ro oObéMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THUNOTE3bl JHMHEHHOM 3aBUCHMOCTH JJIMHBI CTOJIOMKA JKMJIKOCTH B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIepaTyphl.

7. HaOnroneHue u3MeHEHUs] BHYTPEHHEH PHEPrUM Tejla B pe3ysbTare TEIUloNepeaauu u

paboThl BHEIIHUX CHIL

8. MHccnenoBanue sBJIeHHs TETNIOOOMEHA NMPY CMEUTUBAHUM XOJIOAHOW U rOpsiueii BOBI.

9. OmpeneneHue KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C

HarpeThiM METAUIMYECKUM ITUIHHAPOM.

10. Onpenenenue yaenbHON TEIIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue nponecca HuCHapeHus.

12. Onpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3AyXa.

13. Onpenenenue yaenbHON TEMIOTHI MJIABJICHUS JIbJA.

DJleKTpUYeCKUe U MATHUTHBIEC SIBJICHUS.

Onektpuzaiusi Tel. J[Ba poma 3JIeKTpHUECKUX 3apsnoB. BzaumoselcTBre 3apsyKeHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aWMOJEUCTBUS 3apSKEHHBIX TeT OT BEIUYHHBI
3apsIIOB U PACCTOSIHUS MEXKTY TEJIAMH ).

Onektpuueckoe nose. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIN 3iekTpudeckuid 3apsa. CtpoeHue
atoma. [I[poBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsija.

ONEKTPUUECKUIT TOK. YCIOBUS CYLIECTBOBAHMS JIIEKTpUUECKOrOo ToKa. McTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass 1ens. Cuia Toka. OieKTpuueckoe HampsbkeHne. ConpoTHBIIEHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenbHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB.

PaGota 1 MOIIHOCTH 3NEKTPUYECKOTr0o ToKa. 3akoH Jlxoyns—JIeHa. DnekTpudeckue emnu
Y TTOTPEOUTEIH IIEKTPUUIECKON dHEpPTrun B ObITy. KOopoTKoe 3aMbIkaHme.

[locTostHHbIE MarHuThl. B3auMopaeicTBME MOCTOSHHBIX MAarHMTOB. MarHuTHoOe mMoJe.
MarunutHoe noJie 3eMJId U €ro 3Ha4eHue IS )kM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOeE mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. JIeHCTBUE MAarHUTHOTO TOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMIareilb MOCTOSHHOrO ToKa. lcnosb3oBaHue
AJIEKTPOJIBUraTEsICH B TEXHUUYECKUX YCTPOUCTBAaX U HA TPAHCIOPTE.

OnbiTel  @apazges. SBieHue anekTpoMarHUTHOM — wHAyKuuH. [lpaBuno  JleHma.
Onekrporerepatop. CrnocoObl TOMYyYEHHUS DIIEKTPUYECKOW OSHEPruu. ODJNEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.
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Hemoncmpayuu.

WX W=

[\ I NS T NS T N I NS I e e e e e
LW, OOV IN NI WN—O

25

DJIeKTpU3anus Tell.

JIBa poJia aJIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJL.
VY CTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIHSL.

3aKOH COXpaHEHHMS JIEKTPUUECKUX 3aPsIOB.

[IpOBOJHUKY U TUBTIEKTPUKH.

MoaenupoBaHU€ CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.

W CTOYHHKH HOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DIIEKTPUUECKUHN TOK B KHUIKOCTH.

. I"a30BbIi1 pa3ps.

. I3mepenue cuiibl ToOKa aMIepMeTpoM.

. U3MepeHnue 351eKTpuuecKoro HanpsKeHUs! BOJIBTMETPOM.

. Peocrar u Mara3uH COpOTHUBIICHHUM.

. B3aumopeiicTBre MOCTOSTHHBIX MarHUTOB.

. MogenupoBaHre HEBO3MOKHOCTH Pa3/IeICHHs TOJII0COB MarHUTA.
. MogenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.

. OmbIT Dpcrena.

. MarnuTtHoe noje Toka. JJIeKTPOMarHmr.

. JlelicTBME€ MAarHUTHOTO MOJISI HA POBOJIHUK C TOKOM.

. DIIEKTPOJBUTaTENb OCTOSSHHOT'O TOKA.

. UccnenoBanue siBneHUs 3JI€KTPOMArHUTHOW MHYKITUU.

. OnbiTel @apages.

. 3aBUCUMOCTb HaIpaBJIE€HUs UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3HUKHOBEHHUSI.
. DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomovt u onvimol.

SN S

10.
11.
12.

13.
14.
15.

16.

17

18.

OnbITh! IO HAOIIOAEHUIO 3JEKTPU3ALUH TEJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUSA JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u mpoBepka paboThl TEKTPUUECKOM LMK MOCTOSTHHOTO TOKA.

W3mepenne u peryampoBaHue CHIIBI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCMMOCTH CHIIBI TOKA, MAYIIETO YePE3 PE3UCTOP, OT CONPOTHUBIICHUS
pe3uCcTOpa U HANPSKEHUS HAa PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOIIME  3aBUCHMOCTH  JJEKTPUYECKOIO  CONPOTUBIIEHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IIJIOMIAAU IIOIEPEYHOT0 CEYEHNS U MaTepUaIa.

IIpoBepka mpaBuia CIIOXKEHUS HANPSIKEHWW IPU IOCIEI0BATEIbHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka npaBuia sl CUJIbI TOKA ITPH MapaJUIeIbBHOM COEMHEHUHU PE3UCTOPOB.
Omnpenenenue pabOThI AIEKTPUUECKOTO TOKA, HIIYLIETO Yepe3 PE3UCTOpP.

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

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJECHCTBYS IIOCTOSHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TOJS IOCTOSIHHBIX MAarHUTOB NpU HUX OOBEIUHEHHUU U
pa3JelIeHNN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEJIKY.

. OHBITI)I, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTD CHUJIbI BBaHMOHCP’ICTBHH KaTyliKu ¢ TOKOM U

MarauTa OT CHUJIbI TOKA W HAIIpPaBJICHUA TOKA B KAaTYIIKC.
I/ISYLICHI/IG ,I[GI\/’ICTBI/ISI MAaramMTHOI'O I10JIA Ha IIPOBOJHUK C TOKOM.



19. KonctpynpoBanue u u3y4yeHue padoThl AJIEKTPOABUTATENS.
20. Uzmepenue KIIJI a5exkTpoaBUraTeIbHOM YCTAHOBKH.
21. OnbITEl O HMCCIEIOBAHMIO SIBJICHUS 3JIEKTPOMArHUTHOM MHIYKIMM: HCCIEI0BaHUE

M3MEHEHUH 3HAYCHUs U HAIIPABJICHUS MHAYKLIIMOHHOIO TOKa.
9 KJIACC

Mexann4yeckue siBJIeHHS.

Mexanuyeckoe aBukeHue. MarepuanbHass Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMoOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IPH HEPAaBHOMEPHOM
JBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMostuHeiiHoe aBrkeHne. CBoOoHoe majgeHne. OmnbIThl
lanunes.

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

[TepBoiii 3akon HeroTona. Bropo#i 3akoH Hbtorona. Tpertuii 3akon HeroroHna. IlpuHimn
CYNEPIIO3UIUHU CHUIL.

Cuwia ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cujla TPEHUSl CKOJIBKEHHS, CHJIA TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOPEHHE CBOOOJHOTO MaJCHHUS.
JBuxenue 1uianer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. Heecomocts u
neperpy3KHu.

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

Umnynec Tena. M3smenenne umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cui TsKecTH, ynpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHManpHas SHEprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckarou npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAHEHHSI MEXaHUYECKOW YHEPTHUH.

Hemoncmpayuu.

1. HabnrogeHrne MEXaHHUECKOTO JABMKEHHUS TeJla OTHOCUTENFHO Pa3HbIX TENl OTCUETA.

2. CpaBHeHHME NyTEH U TPAEKTOPUM IBUKEHHS OJHOIO M TOTO e Telda OTHOCHUTEIbHO

pa3HbIX TeJl OTCUETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS MPSIMOJTMHEUHOTO IBUKEHHUS.

4. HWccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHUS.

5. HaOmroneHue IBMKSHUS TeJla 10 OKPY>KHOCTH.

6. Halnronenune MexaHMYECKHUX SBICHUH, MPOUCXOIANINX B cucTeMe oTcuéTa «Temexkar

npyu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENIFHO KaOuHeTa PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl Tea U AEHCTBYIOLIEN HA HETO CUJIBI.

8. Habmronenne paBeHCTBa CHII TIPH B3aMMOICHCTBUH TEIL.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaua nMIrynbca npyu B3aNMOJEHCTBHAN TEI.

11. [IpeobpazoBaHusi SHEPTUU MPHU B3aUMOACHCTBUH TEJL.

12. CoxpaneHue uMMysabca Mpyu HEYPYroM B3auMOJEHCTBUU.

13. CoxpaHeHre UMITyJIbCa MPH a0COTIOTHO YIPYTOM B3aUMOJICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBHYKEHUS.

15. CoxpaHeHrne MEXaHHUYECKOW YHEPTUU MPU CBOOOTHOM IMAJACHUH.

16. CoxpaHeHne MEXaHMYECKOW SHEPTUY MPHU JBH>KEHUU TEJa MO ICHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.
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10.

KoncTtpynpoBanue TpakTa Al pasroHa M JalbHEHIIEro paBHOMEPHOTO JBHKCHHS
IIapHKa UK TEJIEKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHsS OpycKa WM JIBM)KEHHUS IIapuKa IO
HaKJIOHHOM IJIOCKOCTH.

Omnpenenenue YCKOpEHHs Tella TMPU PaBHOYCKOPEHHOM JABIDKEHHHM IO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBHXKCHHH 0e3
HayaJbHOM CKOPOCTH.

[TpoBepka THUIIOTE3BI: €CAM MpPH PABHOYCKOPEHHOM JBIDKEHHHM 0e3 HadalbHOU
CKOPOCTM IIyTH OTHOCSTCA KakK psi HEYETHBIX 4YHCEd, TO COOTBETCTBYIOLIHE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHHS OT CHJIBI HOPMAalbHOI'O
TIABIICHUS.

Onpenenenue k03(pPULHEHTA TPEHUS CKOIbKEHHS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Onpenenenue paboOTbl CHIIBI TPEHUS MPU PABHOMEPHOM JBIDKEHUHM Tejla 110
TOPU30HTAIILHON ITOBEPXHOCTH.

Onpenenenue paboOThl CHIIBI YOPYrocTH HpU HOABEME TIpy3a C MCIIOJIb30BaHUEM
HETIOABIKHOTO U TIOABHKHOTO OJIOKOB.

11. 3y4yeHue 3aKOHa COXPaHEHUS SHEPTUU.
Mexanu4yeckue Koje0aHUs U BOJTHBDI.

KonebartenbHoe nBmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHMIA: MepHoJ, 4acToTa,
aMImTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
KoJIe0aTeNbHOM JIBUKEHUU.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHudeckue BOJIHBI.
CBolicTBa MeXaHNYeCKUX BOJIH. [IpononbHbIE M nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbIcOTa ToOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. Habmronenue xonebanuil Ten moJ1 AeUCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaOmonenue konebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KOJeOaHHI U pe30HaHca.

4. PacnpocTpaHeHue NpoA0JIbHBIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

5. HaGmroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

6. AKyCTUYEeCKUH pe30HaHC.

Jlabopamopuvie pabomul u onvimel.
1.
2.
3.

6.

7.
DJIeKTPOMATHUTHOE T0JI€ M 3JIeKTPOMATHUTHBbIE BOJIHBI.

DJIEKTPOMAarHuTHOE TO0JIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX

BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. VICIIONb30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM

CBsI3H.

OrnpezenieHre 4acTOThl U IEPHO/Ia KOJICOaHN MaTeMaTHIECKOTO MasiTHUAKA.
Omnpenenenne 4acTOTHl U MIeproia KoineOaHui Mpy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH Tieprojaa KOieOaHW TMOJABEMICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

WccnenoBanme 3aBUCUMOCTH TIEpHOJia KOJIEOAHHMIM MPY>KUHHOTO MAasSTHHKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHW Tpy3a, MOABEHICHHOTO K HUTH, OT
Macchl rpys3a.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb IepuoAa KoyieOaHUN MPYKUHHOTO
MasATHUKA OT MACChI I'py3a U JKECTKOCTHU IMPY>XUHBIL.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.



OnexkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BonHOBBIE cBOICTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

1. V3yueHue CBOKCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0O MOOUILHOTO TeIe(OoHa.

CaeToBbI€ SIBJICHHS.

JlyueBas monenes cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHUs CBETA.

IIpenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHNE OJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xox nyweit B muH3e. Onrtuyeckas cucrema ¢oroamnmnapara, MHUKpPOCKONa u
Teneckorna. ['na3 kak onTudeckas cucrtema. bin3opykocTs U 1abHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Cro’keHUE CIEKTPaIbHBIX IIBETOB.
[ucnepcus ceera.

Hemoncmpayuu.

1. IlpsMonnHelHOE pacpOCTpPaHEHUE CBETA.

OTtpaxxeHue cBeTa.
[Tonryuenue n300paxeHUil B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
[Ipenomnenue cera.
OnTuyeckuii CBETOBOI.
Xox nydeil B cobuparoleii TuH3e.
Xox JIydeil B paccenBaroleH JIMH3E.
[Tony4yeHnue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun aeiictus oToamnmnapara, MUKPOCKOIa U TEJIECKOIA.
10. Monenb riasa.
11. Pa3noxenue 0enoro cBera B CIEKTP.
12. [Tomryuenue 6e0ro cBETa MPHU CI0KEHUH CBETA PAa3HBIX 1IBETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPayKEHUSI CBETOBOTO JIy4a OT YIJIa NaJcHHUs.
2. W3yueHue XapakTEpUCTUK W300paKE€HUs MPEAMETA B IIIOCKOM 3€pKaje.
3. HccnenoBanue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS CBETOBOIO JIy4a OT yrja NMaJcHHs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.
Omnpenenenne GOKyCHOrO pacCTOSTHUS M ONITUYECKON CHIIBI COOMparoLei INH3HI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO LIBETa MPEIMETOB NpU WX HAOIIOACHUM Yepe3 ILIBETOBbIE
(GUIBTPBI.
KBanToBbIe siBJIeHUS.

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

PagnoaktuBHocTh. Anb(da, Oera- M ramma-usnydeHus. CTpoeHHEe aTOMHOTO sjpa.
Hyknonnas Mopzens aromuoro siapa. M3zorombel. PannoaktuBHBIE mpeBpamieHus. [lepuon
[0JIypacnaaa aTOMHBIX sJIEP.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPTrus CBSI3U
aTOMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHTe3a u geneHus snuep. Mcrounuku
sHepruu CoyHIA U 3BE3.

Snepnas sHepretuka. JIeMCTBUA pagMOAKTUBHBIX U3JIy4YCHUN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3JIy4€HHS U MOTJIOLICHUS.

2. CHeKTpsl pa3IMYHbIX T'a30B.
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CnexTp Boaopoa.

Habmonenue TpekoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOLIUX U3ITyYEHUI.

Perucrpanus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlaﬁopamopnue padomul u onvimol.

1. HaOnrogeHue CIUIOUIHBIX U JTMHEHUYATHIX CIIEKTPOB U3TyUCHHUSI.

2. HccnepnoBaHuE TPEKOB: HU3MEPEHUE 3HEPIMM YacTULBI O TOPMO3HOMY MyTH (110

dboTorpadusm).

3. HMsmepenue pagunoakTUBHOTO (hoHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK  MOAYTh MpEeIHAa3HAueH [UIsl CUCTeMaTH3alluk |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIBITA 1EATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (hu3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMEHY I10
buznke 11 00yJaromMXcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3ydyeHUM JAHHOTO MOIYJS PEATU3YIOTCS M CHUCTEMATU3UPYIOTCS  BUJIBI
NEeSTENIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecreunBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJbTaTOB O0y4YeHHS, (HOpPMHPYETCs €CTCCTBCHHOHAYYHAs
rPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (PUINUYCCKUE SBJICHHS, IPUMCHSS ITOJTYYCHHBIC 3HAHUS,
pemarh 3aJa4M, B TOM YHUCJIE KAUECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIIAIBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4€T TOoro,
4TO 00yYaroUIUeCs BBHITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IPEAaraercs:

HAa OCHOBE IMOJIYYCHHBIX 3HAHHWH PaclO3HABATh U HAYYHO OOBICHITH (PU3HUCCKUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJI€ U MMOBCETHEBHON KU3HU;

WCIIOJIH30BaTh HAYyYHBIE METO/BI MCCIICOBAHUSA (DU3UUYECKUX SBJIICHHUM, B TOM YUCIE IS
MIPOBEPKU TUNOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAYYHbIE OCHOBBI Han0OJIee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HalpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB YHEPTUU HAa OCHOBE 3aKOHA
MIPEBPAIICHHS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHH.

Kaxnas u3 TeM JaHHOrO MOIYNsl BKIIOYAET SKCIEPUMEHTAIBHOE HCCIEAOBaHUE
00o6m1aromero xapakrepa. Moylb 3aBepIiacTcsi MPOBEACHUEM JUATHOCTUYECKON U OIEHOYHOU
paboThI 32 Kypc OCHOBHOT'O OOIIIET0 00Opa30BaHHUS.

oW W



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

W3yuyenve ¢Qu3uku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs HaIlpaBICHO Ha

JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MMTPCAMCTHBIX 06pa30BaTeJIBHBIX PE3YJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTpMoOTH4YeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM (hr3nyecKoi
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIEHUHU OOILECTBEHHO 3HAUYUMBIX U 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (PU3UKU;

- OCO3HAaHME BaKHOCTU MOPAIbHO-ITHUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOIO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

- BOCIPHSITHE ICTETHMUYECKUX KadyecTB (PM3MUECKON HAayKu: €€ rapMOHUYHOI'O MOCTPOCHUS,
CTPOrOCTH, TOYHOCTHU, JTAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTU (U3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTMM, BaXKHEHIIEH COCTABIIAIOLICH KYJIbTYPBI;

- pa3BUTHE HAYYHOU JHO0003HATEIHLHOCTH, HHTEPECA K HCCIIEI0BATEIbCKON IS TENLHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

- OCO3HAaHWE IEHHOCTH 0e30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IOBEACHMS Ha TpaHCIOpTE, Ha JOporax, cC
ANEKTPUYECKUM U TETIJIOBBIM 000PYIOBAHUEM B IOMAIIHUX YCIOBUSX;

- ¢c(hOpMUPOBAHHOCTh HaBbIKa peieKCHU, MPU3HAHKE CBOETO MpaBa Ha OIIMOKY U TaKOTO
e MpaBa y Jpyroro 4eaoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

- aKTHBHOE Y4acTHe B PEIICHUHU MPAKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTebHOM
OpraHu3alM, ToOpojaa, Kpas) TEXHOJIOIMYECKOH M COLMAIbHOM HANpaBiIeHHOCTH,
TpeOYIOIIMX B TOM YHCIIC U (PU3UIECKUX 3HAHUIA,

- HHTEpeC K MPaKTHUYECKOMY U3YUEHHUI0 Ipodeccui, CBI3aHHbIX C (PU3UKOMH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA

- OpHUEHTalMs Ha MpUMEHEHHe (GUINYECKUX 3HAHWUW [UIsl pelieHus 3aJad B OOJacTH
OKpY’Karollel cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOIIEeW Cpenbl;

- OCO3HaHHe II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMATBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHWU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO NEATEIBHOCTD;

- NMOTpeOHOCTh B (OPMHUPOBAHMU HOBBIX 3HAHUI, B TOM uHcie (OPMYIHPOBATH HJEH,
MOHSTHSI, TUTIOTE3HI O (PU3MUYECKUX OOBEKTAaX U SIBICHUSX;

- 0OCO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH (hU3UKH;

- IUVTAHUPOBAHHUE CBOETO PA3BUTHA B IPUOOPETEHNH HOBBIX (PU3NYECKHUX 3HAHUM;

- CTpeMJICHHE aHAIM3HPOBAThH U BBISBIISTH B3AUMOCBSI3U MPHPOJIBI, 0OIECTBAa U SKOHOMUKH,
B TOM YHMCJIE C UCIIOJB30BaHUEM (PU3NUECKUX 3HAHUM;



® - OLEHKA CBOMX JCUCTBUH C Y4ETOM BIIMSHUS Ha OKPYXKAIOLIYI0 CPEAy, BO3MOMKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynprate ocBoeHMs NporpaMMbel IO (HU3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTalpeaMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I[103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4eOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHbIE YUeOHbIE ICHCTBUS, PErYIATUBHbBIC YHUBEPCAIbHbBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC y‘leﬁHLIe JeHCTBUA

Ba3oBble 1ornyeckue AelicTBus:

e BBIIBJISATH M XapaKTEpU30BaTh CYLECTBEHHbIE IPU3HAKA OOBEKTOB (SBJICHU);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPHU3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEHUS
U CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHS B PAacCCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HAOJII0JICHUSX,, OTHOCAIIMXCS K (PU3HUUECKUM SIBJICHUSM;

® BBUIBJIATH NPUUYMHHO-CJIEJICTBEHHbIE CBA3M NPU U3YYCHUHM (PU3MUYECKUX SIBICHUNA WU
IPOLIECCOB, JIeJIaTh BBIBOABI C MCIIOJIB30BAaHUEM JEIYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

® CaMOCTOATENILHO BBIOMpATh crocod peuieHus y4deOHOW (U3MYecKol 3agaun
(cpaBHEHUE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
Y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBblie uccienoBaTe/IbCKue A1eHCTBHA:

® 1ICIIOJIB30BATh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT TO3HAHMUS;

® T[POBOJUTH IO CaMOCTOSTEIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECJIOXKHBIN
¢bu3nueckuit SKCIeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMUS;

® OIEHUBaTh Ha MPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIMIO, TOJYYECHHYIO B XOJ€
MCCJIEIOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENILHO  (OpMyIHpoBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yibTaTaM
pOBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JaJIbHENIIee pa3BUTHE PU3NYECKUX MPOIIECCOB, a TaKXKe
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® T[PUMEHSTh Pa3IMYHbIE METO/bI, HMHCTPYMEHThI M 3allpoChl NpU TOUCKE U OTOOpE
uH(pOpMallMU WIK JaHHBIX ¢ YUETOM IpeaIoKeHHOW yueOHO! (hu3nueckoi 3a1auu;

® aHAJIM3MPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

® CaMOCTOSATENbHO BBIOMpaTh ONTHUMANbHYIO (OpMy mMpeacTaBieHus HHGOPMALUU U
WITIOCTPUPOBATh pEIIaeMble 3a/laud HECIOXXHBIMH CXEMaMM, JuarpaMMaMi, HHOMN
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHUKaTHBHBIE yHHBepcalbHble Y4eOHbIe JelCTBHUA:

e B X0lIe OOCYXIeHHs Y4YeOHOro Mmarepuaja, Pe3yJbTaToB JIa0OpaTOPHBIX pPabOT W
IPOEKTOB 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIAEMOM TEMbI U BBICKA3bIBaTh UJEH,
HalleJICHHbIE Ha peIlIeHUe 3a1auu U MoAJepKaHue OIaroenaTeIbHOCTH OOIEHHMS;

® CONOCTaBIATh CBOM CYXKICHHUA C CYXICHUSAMH JpPYrUX Y4YacCTHUKOB JIMAJoOra,
OoOHapyKUBaTh pa3InyMe U CXOJCTBO MO3HULIUH;

®  BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;



nyONIMYHO  TPEACTaBIATh  pPE3yAbTaThl  BBIIOJHEHHOTO  (PU3UYECKOTO  OMBITA
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHMMATh M MCIIOJB30BaTh MPEHMYILECTBA KOMAaHAHONH M MHIMBUAYAJIbHOW pabOTHI
IIPY PELICHUU KOHKPETHOH (pu3mueckoi mpoOIeMsl;

NPUHUMATh LETd COBMECTHOM MEATENBHOCTH, OpPraHWU30BBIBATH JEHCTBUS IO €&
JOCTHKCHUIO: PACIPENENIATh PO, 00CYXKIaTh MPOLECCH U PE3YJIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATh CBOIO 4YacTh pabOThHI, AOCTUTas KAad4eCTBEHHOTO pe3yibTaTa MO CBOEMY
HAIPaBJICHUIO U KOOPJUHUPYS CBOU JCHCTBUS C APYTUMH YWICHAMHU KOMaHIbI;
OLICHMBATh KAaueCTBO CBOETO BKJIaga B OOMMUHA NOPOAYKT 1O KPUTEPHSM,
CaMOCTOSITENIEHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JeiCcTBUS

Camoopranusauus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalHsIX, TPEOYIOMIMX ISl PeIICHUS
buznyecKuX 3HAHMUIA;

OpUEHTUPOBATbCSA B PA3IMUHBIX MOJAXOAAX MPUHATHS pEIICHUN (MHIUBUAYAIbHOE,
MPUHSITHE PELICHUS B TPYIIIE, MPUHATUE PELICHHUH TPYIIOoN);

CaMOCTOSITCIIbHO COCTABJISITh AJNTOPUTM PEIICHUS (U3NYSCKOW 3aladdl WU TUIaHa
UCCIIEIOBaHMSI C YYETOM HUMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATH MpeiaraéMble BApUAHTHI PELICHU;

JienaTh BEIOOp v OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CﬂMOKOHTpOﬂb, IMOLIMOHAJILHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUS (HEJOCTH)KEHUS) pe3yJabTaTOB JesTEIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce€0s1 Ha MECTO JPYrOro YeJoBeKa B XOJ€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, TOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

pu3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peuieHHH (QU3UYECKUX 3a1ad Wil B
YTBEPKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ [PaBo JIPYroro.

HHPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

HUCIIOJIB30BATh ITOHSTHUSA: (1)H31/I’-I€CKI/I€ N XHUMHYCCKUE ABJICHUI, Ha6J'IIO)IeHI/Ie,
BKCHepI/IMeHT, MOACIb, TUIIOTE3a, CAWMHUIIBI (I)I/ISI/I‘—IGCKI/IX BCJIIMYHUH, aTOM, MOJ'IeKy.]'Ia,
arperatHble COCTOSIHHSI BeliecTBa (TBEPHIOE, JKUIKOE, Ta3000pa3HOE), MEXaHHUECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, TMPSAMOJUHEHHOE),  TPaCKTOpHsI,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyras, IUIaCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIIUECS COCY/IBI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JBHXXCHHUC, HepaBHOMepHOC JBHXXCHHUC, I/IHepI_II/ISI, B3aHMOH€ﬁCTBHC TCII, paBHOBeCI/Ie
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpalleHUd, Iepelada JaBJICHUS TBEPIABIMU
TCJIaMU, X KUJKOCTAMHU U ra3daMu, aTMOC(I)epHOG JaBJICHUC, IIJIaBaHUC TCII, HpeBpaH_IeHI/IH



MEXAHUUYECKOM HEPTUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3YyYCHHBIX (PU3MUYECKUX SIBICHUI B OKPY)KAIOILIEM MHpE, B
TOM 4yMcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPbl ABMKEHHS C Pa3IU4YHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CUIIBI TPEHMsS B IPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJaBaHHUE DbIO,
pBIYary B TEJE YeIOBEKa, IIPHU 3TOM IEPEBOIUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUM;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSsS
CKOPOCTb, CHJIa YNPYTrOCTH, CHJA TSDKECTH, BEC Tella, CWIAa TPEHUs, JaBICHUE
(TBEpmOrO TENa, XKUAKOCTH, Ta3a), BHITAJKWBAIONIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbl, KO3((QULIMEHT MO0Je3HOro AEeUCTBUS
MEXAaHU3MOB, KMHETUYECKas W MOTEHLHUAaJIbHAsl 3HEPIUs), IPpU ONHCAHUU IPaBUIBHO
TPAKTOBaTh (PU3MUECKUI1 CMBICI HCIIOJIb3YEMBbIX BEJIUUMH, X 0003HAYCHUS U €AMHULIBI
(GU3NUEeCKUX BEIMYMH, HAXOTUTH (POPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PH3HUUECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMM, CTPOUTh Tpa(UKH H3Y4YEHHBIX 3aBUCHUMOCTEH
(U3HUYECKUX BEINYHH,

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U INPOLECCHl, HCIONb3Ys
IpaBUia CIOXKEHUs CUJl (BAOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBECHs pblyara (0J0Ka), «30JI0TOE IPaBUIIO» MEXAHUKH,
3aKOH COXPAaHEHHs MEXAHWYECKOM JHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBATh €M0 MaTEMaTHUECKOE BhIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBIICHUS, MPOIECChl M CBOMCTBAa Tel, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYallui NMPaKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BBIABIATH IPUYUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHNE U3 1—2 TOTUYECKHX IIaroB ¢ OMopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PHU3MUECKUX SBJICHUHM, (U3UYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3amaud B 1-2 J1eicTBHA, HCHONB3yAd 3aKOHBI U (POPMYIIBL,
CBs3bIBaroIlMEe (U3MUYECKHE BEIMYMHBI: Ha OCHOBE AaHalu3a YCJIOBHUA 3aJlauu
3alMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (U3UYECKUE BEIWYMHBI B (OPMYJIbl U
IOPOBOJUTH Pacy€Tbl, HAXOAUTh CIIPABOYHbBIC JAHHbIC, HEOOXOAUMBIEC IJIS pEIICHUsS
3a/1a4, OL[EHUBATh PEATUCTUYHOCTh NOJy4YeHHON (PU3MUECKON BEIUYUHBL,
pacrio3HaBaTh NPOOJIEMBbI, KOTOpPbIE MOXXHO pEUIMTh MPH MNOMOIIM (HU3UUYECKHX
METONOB, B OIIMCAaHUM HCCIIENOBAHUS BBIICIATH IPOBEPSIEMOE IIPEAINOIOKEHHE
(runotesy), pa3iIdyaTh U HWHTEPIPETHPOBATH IOJYUYEHHBIH pe3ynbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIeaTh BBIBOJBI 10 €r0 PE3yJIbTaTaM;

IIPOBOAMTH ONBITHI MO HAONIOEHNIO (PU3NYECKUX SBJICHUN WM (U3NYECKUX CBOMCTB
Ten: (opMynaHpoBaTh MpOBEpPSEMbIE MPEANONIOKEHHs, CcOOMpaTh YCTAaHOBKY W3
IPEeI0KEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITAa U (POPMYITUPOBATH BHIBOIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHSI PACCTOSIHUSI, BPEMEHHU, Macchl Teia, 00bEéMa, CUIIbl U
TEMIIepaTypbl C MCIOJIb30BAaHUEM AHAJOTOBBIX U HU(POBBIX MPHUOOPOB, 3aMHCHIBATH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHU;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeNna OT BPEMEHH JIBHKEHUS TeEJla, CHIIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCcTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IUIOLaIu
CONIPUKOCHOBEHHMSI TeJI, CWJIbI YNPYTOCTH OT YIJIMHCHWS INPYKUHBI, BBITAJIKABAIOIIEH
CHIIBI OT 00bEMa TOTPYKEHHOHM 4YacTh Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT IIyOHMHBI, Ha KOTOPYI MOIPYKEHO TeJoO,



YCIIOBUI TJIaBaHUSA TEJN, YCIOBHH paBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrOo HCCIENOBaHMs, COOMpaTb YCTAHOBKY M  BBINOJHATH
U3MEpeHusi, cienys MpeIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MONYYCHHOH
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHUJE NPEIIOKEHHBIX TAOMULl U TIpadUKOB,
JlenaTh BBIBOJBI 110 pe3ysIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpPEHMs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BElIECTBA
JKUJKOCTH M TBEPAOrO Tejla, CWila TPEHUs CKOJIBKEHHs, [aBICHUE BO3J1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCUCTBYIOIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KO3 QHUIMEHT TMOJE3HOr0 ACUCTBUS MPOCTHIX MEXAHHU3MOB), CIENysl MPEATIOKECHHON
UHCTPYKLMU: IIPU BBINOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYKCIIATH 3HAYEHUE UCKOMOU BEJIMYUHBIL;

coOuoaTh IpaBWjia TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, cOOOLIatoIIMecs COCy ibl, 0apoMeTp, pblyar, MOJABUKHBIN U
HETO/ABIKHBIN OJIOK, HAKJIIOHHAS TNIOCKOCTh;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha WX ONMCaHUA (B TOM YMCIE: MOALIMIHUKH, YCTPOMCTBO
BOJOIIPOBOJA, TMAPABIMYECKUM IIPEecC, MaHOMETpP, BBICOTOMED, IMOPIIHEBOM HAcoc,
apeoMeTp), UCIOJb3Ysl 3HaHHUS O CBOMCTBAX (PU3MUECKHUX SIBICHUH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIIONIb30BaHUsl (M3MUYECKUX 3HAHUM B IOBCEAHEBHOW KHU3HU IJs oOecreueHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpOicTBaMuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarolleu cpee;

OCYIIECTBIISATh OTOOp HMCTOYHHKOB HH(popMmanuu B VHTepHETE B COOTBETCTBUU C
3a/IaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUNA U ITyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMALIHIO, KOTOPast SIBJISAETCS TPOTUBOPEUMBON
WJTM MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHINOIHEHUU YYEOHBIX 3a/laHUI HAyYHO-HOMYJSPHYIO JINTEPATYPy
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMHU KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHN U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE MHUCbMEHHbIE M YCTHBIE COOOLIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(popMaru (Hu3n4ecKoro copepkaHusi, B TOM YHCIIe MyOJINYHO JIeNaTh
KpaTKue COOOIIEHHsSI O pe3yibTaTax MPOEKTOB WM YyUeOHBIX HCCIIEIOBaHU, IPU 3TOM
IrPaMOTHO HUCHOJb30BAaTh M3YYCHHBIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
CONPOBOXAATh BBICTYIIJIEHUE ITPE3CHTALINEH;

IPY BBINOJHEHUH Y4E€OHBIX MPOEKTOB M MCCIEAOBAaHUM pacrpenenirts 00sS3aHHOCTH B
IPyIIE B COOTBETCTBUM C ITOCTABJIEHHBIMHU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IUIaHA
NeNCTBUI, aJeKBAaTHO OLEHUBAaTh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH T'PYIIIBL,
BBICTPAauBaTh KOMMYHUKATUBHOE B3aUMOJEICTBHE, yUUTBIBAsI MHEHHUE OKPYKAIOIIHX.

K xonmy oOyueHust B 8 Kjacce mpeIMeTHBIE pPe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:

HCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIEeCTBA, KPUCTAIUIMYECKUE U aMOp(HbIE Telna,
HACBIIICHHBIA U HEHACBILEHHBIN I1ap, BIAXKHOCTh BO3JyXa, TEMIIEPATYPA, BHYTPEHHSA
SHEprus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUYECKHUI 3apsl, SIEKTPUIECKOE



1oJIe, TPOBOJHUKHU U JUDJIEKTPUKH, IOCTOSHHBIA JJIEKTPUYECKUN TOK, MAarHUTHOE
1oJe;

pasinyarh sBiIeHUS (TEIUIOBOE PACIIMPEHUE U CXKaThe, TEIUIoNepeada, TEIuIOBOe
paBHOBECHE, CMAauMBaHHUE, KalWULIPHBIC SBICHUSA, MCIAPEHUE, KOHICHCALIUS,
IIJIaBJICHUE, KpucTajm3anuss  (OTBEpJAEBaHUE),  KWUIIEHUE,  TeIulolepenadya
(TEeruIoNpPOBOJHOCTb, KOHBEKLMSA, H3IIyYEHHE), DJIEKTpU3aLus Tel, B3aUMOACHCTBUE
3apsioB, ACUCTBUSA DJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBHE
MarHuToB, JAEUCTBHE MAarHUTHOIO IOJII HAa MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
MHAYKIMS) 110 OINMCAaHUI0 HUX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOILIEM MHpE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIpHBIE SIBJIEHHUS B IPUPOAE, KpUCTaLlbl B Ipupoze, usiaydenue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUUYECKUE SIBIEHUS B aTMmocepe, dIIEKTPUUECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE Toyie 3eMid, Jpeld MOJIOCOB, pOJb MAarHUTHOTO MOJS JUIS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, IIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKUE SBJIECHUS, UCIIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEIECTBA, yJENbHAs TEIUIOTA IUIABJICHUSA, YACIbHAs TEIIOTa
napooOpa3oBaHUs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KO3()QHUUIMEHT MOJIE3HOrOo
JICMCTBHSI TEIJIOBOM MAILMHBI, OTHOCUTENIbHAS BIIAXKHOCTb BO3/YyXa, JJIEKTPUYECKHUU
3apsl, CHJla TOKAa, OJJIEKTPUYECKOE HANpPSHKEHUE, COINPOTUBIECHUE IIPOBOJHMUKA,
yJIeIbHOE COIPOTHUBIICHHE BEIIECTBA, pa0d0Ta U MOIIHOCTb 3JIEKTPUYECKOT0 TOKA), IPH
ONHCAaHUM MPABUIBHO TPAKTOBATh (U3NUYECKUN CMBICI HCHONb3YyEeMbIX BEJIUYHUH,
0003Ha4YeHHs] U €AMHUIIBI (PU3MUECKUX BEIMYMH, HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINE
JAaHHYI0 (U3MYECKYI0 BENUYMHY C JPYITMMU BEIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCMOIb3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYISIPHO-KUHETUYECKOM TEOpPUM CTPOEHUs BEILECTBa,
INPUHLMIT CYNEPHO3UIMKU TIoJed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsga, 3akoH OMa nis ydacTka Lenu, 3akoH J[xoyns—JleHna, 3aKOH COXpaHEHHs
SHEPruu, MpU ITOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBaTh €ro
MaTEeMaTU4YeCKOe BBIPAKECHHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECChl M CBOMCTBA Te€l, B TOM YHCIE M B KOHTEKCTE
CUTyarun MIPAKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATH
NPUYMHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX INIAroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBIECHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemate pacu€THble 3adauyud B 2—3 JEWCTBUSA, HCIOJB3YS 3aKOHBI U (QOPMYJIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aIIUCBIBATh KPATKOE YCJIOBHE, BBIABIIATH HEIOCTATOK JNAHHBIX Ul PELICHUS 3a]adH,
BbIOMpaTh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl €€ PeIleHUs, IPOBOJUTH PACUETHI U
CpaBHUBATh MOJIyYCHHOE 3HaUeHHE (PU3NYECKON BETMUHUHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBaTh NpPOOJEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOJOB,  MCIIONb3ysd  ONUCAaHWE  MCCICNOBAaHUA,  BBIICHATH  IPOBEPIEMOE
IIPEANOJIOKEHUE, OLECHUBATh IIPABUIBHOCTh IIOpsAJKa IIPOBEICHMS HCCIIECIOBAaHMUS,
JIEJIaTh BBIBOJIBL,



IPOBOJIUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBOHCTB
Tesl (KalWUIIpHbIE SIBIEHMS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero o0béma,
TEMIIEPATYPBI, CKOPOCTHU TPOLIECCA OCTHIBAHUS U HAarpEBaHUs MPU U3JIyUYEHUU OT LIBETA
U3Iydaome (Iomiomaronie) MOBEPXHOCTH, CKOPOCTb HCHApeHHsT BOABI OT
TEMIEPATYPbl JKUIAKOCTM W IUIOIIAJUM €€ IIOBEPXHOCTH, DJJEKTpU3alMs Tel U
B3aUMO/JICIICTBHE 3JIEKTPUUECKUX 3apsAJ0B, B3aMMOJAEHUCTBUE MOCTOSHHBIX MarHUTOB,
BU3YyalM3alisl MArHUTHBIX 110JE€H OCTOSHHBIX MarHUTOB, AEUCTBHUSI MAarHUTHOT'O MOJIS
Ha IPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUIATEIs
MOCTOSTHHOTO TOKa): (OpMYyJIHpOBAaTh TPOBEPSEMBIC MPEANOI0KEHUsA, COOUPAThH
YCTAHOBKY M3 IPEUIOKEHHOIO0  00OpYHOBaHMs, OIUCBHIBaTh XOJA OIBITa U
(GhOopMyIUPOBATH BHIBOJIBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPaTyphbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJIOTOBBIX IMPUOOPOB U JIATUMKOB
(¢u3nYeCKUX BEJIWYMH, CPAaBHMBATh pE3yJIbTaThl W3MEpPEHUNl C Yy4€TOM 3aJaHHOI
a0COJIIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIICOBAHUE 3aBUCHUMOCTH OJHOW (PU3NYECKOH BEIMYUHBI OT JPYrou C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTUBIIEHUS NPOBOJHUKA OT
€ro JJIMHBI, IUIOLa1 MONEPEYHOro CEUYEHUs! M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
IIPOBOJHMKA, CUJIbI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HANPSKEHUS Ha MPOBOJIHUKE,
UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MapajljIeIbHOIO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEOBaHUEe, cOOMPATh YCTAHOBKY M BBIMOJHATH M3MEPEHHS, CICIYS
IPEJI0KEHHOMY IUIaHy, (PMKCUPOBAaTh Pe3y/bTaThl NOJYYEHHOM 3aBUCUMOCTH B BUJIE
TaOIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIICIOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (U3UYECKUX BEIMUYUH (yIelbHas TeIIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJHUKA, pab0oTa U MOILTHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh HU3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEeays
IIPEUI0KEHHON MHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofarh TMpaBuia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ J1ab0paTOpHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh MPUHLIUIBI JEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € OMOpPOH Ha MX OMUCaHMsA (B TOM YHCIE: CHCTEMa OTOIUIEHHs JIOMOB,
TUTPOMETP, MapoBas TypOMHA, aMIIEPMETP, BOJBTMETP, CUETYHUK DIIEKTPUUYECKOU
SHEPIUHU, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTeIbHbIE AIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SJIEKTPOMArHuT, 3JEKTPOABUTATEIh
MOCTOSIHHOTO TOKAa), HCHOJb3ysd 3HAaHUS O CBOMCTBaX (DU3MYECKHX SIBICHUH U
He0oOXoauMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCThIE TEXHHUUECKHE YCTPOHCTBA M H3MEPUTENIbHBIE NMPUOOPHI IO
CXEMaM M CXEMaTUYHBIM PUCYHKaM (PKUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CTOpaHHs, JIEKTPOCKOI, PEOCTaT), COCTaBISATh
CXEMBI 2JIEKTPUYECKUX LIETIEH C IMOCIEI0BATEIbHBIM U NapauIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAUEHUS DJIEMEHTOB IEKTPUUYECKUX LIETIEH;
IOPUBOANUTH TpPHUMEPHl (HAXOAWTh MH(MOPMAIMI0 O TMpHUMEpax) MPAKTUYECKOrOo
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEJAHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMH,
COXpaHEHHsI 3/I0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKalollleil cpee;

OCYILECTBIISITh TMOMCK HH(pOpManuu (u3ndeckoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOIMXCA 3HAaHUN M NyTEM CpPaBHEHMs JONOJHUTENIBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpas SBIISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BATh MPH BBIOJHEHUH y4eOHBIX 33JaHUil HAYYHO-TIOMYJSIPHYIO JINTEPATypy
¢du3nyecKoro coaep)kaHus, CIIPaBOYHBIC MaTepHalbl, pecypchl cetu VHTepHer,
BJIZICTh NMpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHGOPMAIMH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIEHHs, 0000Imas
UH(OpPMAIIMIO M3 HECKOJIbKMX HCTOYHUKOB (DU3UYECKOTO COACPIKAHUS, B TOM YHCIIC
NyOJMYHO  TIPENCTABIATH  PE3yAbTAaThl  HPOEKTHOW WM  HCCIIEIOBaTEIIHCKON
JIeATENIbHOCTH, TIPU 3TOM I'PAaMOTHO HCIIOJIb30BaTh M3yYCHHBIN MOHITUIHBIN anmapar
Kypca (DU3UKH, COMPOBOXKIATH BRICTYIUICHHE TIPE3CHTAIIHEH;

IpU  BBINOJIHCHUU Y4YEOHBIX TPOCKTOB M HCCICIOBAaHMA (U3MUSCKHX MPOLIECCOB
pacnpesienath 00s3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJla4aMH,
CIIEINTh 32 BBHINOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBAaTHO
OLICHMBATh  COOCTBEHHBIM  BKJIQJ B  JCATCIBHOCTh  TPYIIbI, BBICTPAHBATh
KOMMYHUKAaTHBHOE B3aMO/ICHICTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemarb KOH(IUKTHL

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pPe3yibTaThl HA 0a30BOM ypPOBHE JIOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

UCIIOJIB30BaTh IIOHATHS: CHUCTEMa OTCYE€Ta, MaTepUalbHAas TOYKa, TPACKTOPHS,
OTHOCHUTEIIBHOCTh MEXaHHMUECKOTO JBIKEHUS, nedopmanus (ynpyras, miiacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3Ku, LEHTP
TSXKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPJOro Tella, paBHOBECHE,
MEXaHMYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKajla JIEKTPOMArHUTHBIX BOJIH, CBET, OJHM30PYKOCTH U
JAIbHO30PKOCTh, CIIEKTPhl HWCIyCKaHHWS U TOTJIOHIeHMs, anbda, Oera- M ramma-
W3JIy4E€HMS, U30TOIIBI, SJIEPHAst SJHEPreTHKA;

pa3nnyarh sBI€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSMOJIMHEWHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPsIMOJIMHENHOE JBMKEHHE, CBOOOIHOE MaJJeHUE Tell, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
KosiebaTeNnbHOe JBM)KEHHE (3aTyXalollue W BBIHYKACHHBIE KoJeOaHUs), pe30oHaHC,
BOJIHOBOE JBWKEHHUE, OTpPaXCHUE 3BYKa, NPSIMOJMHEWHOE pacCIpOCTPAHECHHUE,
OTPa)KEHHUE U NPEJIOMIIEHHUE CBETA, II0JTHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE
0emoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHbIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOaKTUBHOCTh, BOZHUKHOBEHHE JHHEHUATOr0 CIEKTpa H3Iy4EHHs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JaHHOE (pr3HYecKoe SIBICHUE;

pacro3HaBaTh MPOSBJICHUE U3YUYEHHBIX (PU3NUECKUX SBJICHUHN B OKpY’KaroleM Mupe (B
TOM 4yHcie (PU3HUECKUE SBJICHUS B IMPUPOJIE: MPUIMBBI U OTJIUBBI, JBH)KEHUE TJIaHET
ConHEYHOM CHCTEMBI, PEAKTUBHOE JIBUYKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEMCMUYECKHME BOJHBI, IyHaMH, 3XO, I[BE€Ta Tel,
ONTUYECKHE  SBJICHUS B  TNPUpOJAE, OUOJOrMYecKoe  JelcTBHE  BUAMMOTIO,
yIbTPaHOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIH pPaTNOaKTUBHBINA
(GOH, KOCMHUYECKHE JIy4d, pPATUOAKTUBHOE M3IIyUYeHHE MPUPOJHBIX MHHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUI HAa OpraHU3M 4eJoBeKa), IpU 3TOM MEPEBOINUTh
MPAKTUYECKYIO 33/1auyy B Y4eOHYIO, BBIICTSATH CYIIECTBEHHBIC CBOWCTBA (MIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OIKCHIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHE SBICHUS, UCTIONb3Ys (PH3NUECKUE
BEJIMYMHBI (CPEelHsIsT U MTHOBEHHAs CKOPOCTh Tejla MPU HEPaAaBHOMEPHOM JIBHIKECHHH,
YCKOPEHHE, MepEeMEIIEHNE, yTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CUJIa YHOPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOTHOIO MAaJCHHs, BEC TEJla, UMIYJIbC TEJa, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHIIMAIbHAS SHEPTUs Teja, MOJHATOTO
HaJl TOBEPXHOCTHIO 3€MJIU, IOTCHIMAJIbHASI SHEPTUS CKATOM MPYKUHbBI, KHHETUYECKas



SHEprus, MOJHAas MEXaHWYeCKas HSHEeprus, MepuoJ W YacToTa KoieOaHuH, IUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, [10Ka3aTelb INPEIOMIICHUS
Cpezbl), IPU ONHCAHWM TMPABHIBHO TPAKTOBATh (PU3MYECKHI CMBICT HCIOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M €IUHUIbl (PU3MYECKUX BEJIUYMH, HAXOAUTh (HOPMYIIHI,
CBSI3BIBAIOIME JAHHYIO (U3MYECKYIO BEIMYHHY C APYTUMH BEIWYMHAMH, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMUMUH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXPaHEHMsI SHEPruM, 3aKOH BCEMHUPHOIO TATOTEHUS, HNPUHIMII CYNEPHO3ULUU CHIL,
NPUHIUI OTHOCUTENbHOCTHU [ anuiesi, 3akonsl Hpl0TOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBl OTPAKEHMsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsiioBOrO U
MaccoBOI'O YHUCEJI TMpU SJEPHBIX pEaKUMsIX, IOpPU H3TOM JaBaThb CJIOBECHYIO
(GOopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHUE;

OOBSICHATh (PU3MYECKHE TMPOLECCH M CBOWCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTyalluid  TPAKTUKOOPUEHTHPOBAHHOTO  XapaKTepa:  BBLBIATH  NPUYUHHO-
CJICZICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB ¢ ONOpPOil Ha 2—
3 u3ydYeHHBIX CBOWCTBA (HU3UYECKUX SBICHHWH, (PUIUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

pemarh pacuéTHbIe 3aJa4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), UCTIONb3Y
3aKOHBI U (OPMYIIBI, CBSI3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHAIU3a
yCIOBMS 3a/laud 3aluChlBaTh KpaTKOe YCJIOBHE, BBIABIATH HEIOCTAIOIIME HWIIH
U30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC JJISI PEHICHUS,
OPOBOJIUTH PAacy€Thl M OLICHWBAaTh PEATUCTUYHOCTh IOJTYYEHHOIO 3HAUYEHUs
(U3UYECKON BEJIMYUHBIL;

pacrio3HaBaTh NPOOJEMbI, KOTOpPblE MOXKHO pPELIMTh INpPU MOMOIIM (PU3HUECKUX
METO/OB,  MCIIONB3ys  ONMCAaHHE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
MPENIOJIOKEHNE, OLIEHWBATh MPAaBUWJIBHOCTh MOPSAKAa IPOBEIACHUS HCCIEA0BaHUSA,
JieNaTh BBIBOJIbI, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOCHUN U OMBITOB;

MIPOBOJIUTH OMBITHI TTO0 HAOIIOJCHUIO (PH3MUECKUX SBICHUN W (PU3UYECKUX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil MpyKMHHOTO MAasTHUKA OT MAacChl rpy3a U KECTKOCTH MPYXKHUHbI U
HE3aBUCHMOCTb OT aMIUTUTY/Ibl MaJIbIX KOJEOAHUN, MPSMOIMHENHOE paclpoCTpaHEHNE
CBETa, pPa3JioKeHHe OeJIoro cBeTa B CHEKTP, U3YyYEHHE CBOMCTB M300pakeHUs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeaMeTra B coOuparoniel JuH3e,
HaOJIOIeHNE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUs): CaMOCTOSTEIbHO
coOuparh yCTaHOBKY U3 N30BITOYHOTO Habopa 000pYyI0BaHMs, OMUCHIBATH X0/ OIbITA U
€ro pe3yJabTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TIPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe u3MepsaeMoill BelUYUHBI ((POKYCHOE paccTOsIHHME cOOUparoie JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHust (M3MEpUTENILHOTO pUbopa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX HM3MEPEHHH (3aBUCUMOCTh MYTH OT BPEMEHH TMIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTu4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETA OT yrja MaJeHUs U
yIiia MpesoMIICHHUs OT yIJia MajeHus1): TUIAaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENHLHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKux BEIUYMH B BHJE TAOMUI] U rpaduKOB, AEIaTh BBIBOJIBI IO pe3ybTaTaM
UCCIIEI0BaHMS;

IPOBOJIUTH KOCBEHHBIC H3MEpEHHUs (HU3UUYECKUX BEIUYMH (CpemHss CKOPOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKECHUH, YCKOPEHHUE CBOOOIHOTO MaJCHHUS,
KECTKOCTh NMPYXKHUHBI, KOIYOULIMEHT TPEHUS CKOJIbKEHMs, MEXaHW4ecKas paboTa u



MOIIHOCTh, YacTOTa M TMEpHOA KoJeOaHMHd MaTeMaTHYeCKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass CWIa COOMparomled JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HU3MEPEHUs, COOMpPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY U BBIIOJHATH
U3MEpEHU, CIenysl NPEeIJIOKEHHON WHCTPYKLMH, BBIUNCIIATh 3HAYEHUE BEIUYHMHBI U
AQHIN3UPOBATh IIOJYyYEHHBIE pE3yJbTaThl € Y4ETOM 3aJaHHOW IOIPEHIHOCTH
HU3MEPEHHUI;

coOioaTh TMpaBWia TEXHUKH Oe3omacHOCTH mpu pabore ¢ 1abopaTOPHBIM
00opyI0BaHNEM;

pa3nn4yaTth OCHOBHBIE NPHU3HAKM H3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI MCTOYHHMK CBETA, JIyd, TOHKAas JIMH3a,
IUTAHETapHasi MOZEIIb aTOMa, HYKJIOHHAsI MOZEJIb aTOMHOTO SApa;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, AATUYUKHU [10JIOKEHUS,
pacCTOsHUS U YCKOPEHMS, PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMATUUHbIE PUCYHKH U3YUYEHHBIX TEXHUUECKHUX YCTPOWCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKMX IPOLECCOB IPH PELICHUH y4eOHO-
NPAaKTUYECKUX 3aJlay, ONTUYECKHUE CXEMBbl JJIS MOCTPOCHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coOuparoIei JInH3e;

OPUBOAUTH TPHUMEPBl (HAXOAUTh MHGOPMAIMIO O MpUMepax) MPAKTHYECKOro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30MacHOCTH TpU OOpalleHHuH ¢ OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpese;

OCYILIECTBIIATh MOMCK HMHPOpManuu (¢uzndeckoro cojepxkanus B VHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl TOMCKOBBIM 3ampoc, HAXOOUTh IYTH OIpe/eIeHus
JIOCTOBEPHOCTH TIOJYYeHHOW WH(GOPMAIIMM Ha OCHOBE WMEIONIUXCS 3HaHUN W
JIOTIOJTHUTEIbHBIX HCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BBINOJHEHUH Y4YE€OHBIX 3a/laHui HayYHO-IOMYJISIPHYIO JINTEPaTypy
(Gu3NYECKOro CoJepKaHus, CIPAaBOYHbIE MaTepuasbl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HHGPOPMALUU U3
OJIHOW 3HAKOBOM CUCTEMBI B IPYTyIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE MH(pOpMAINU
U3 HECKOJbKHUX HCTOYHUKOB (PU3MUECKOrO COAEpKAHUS, MYOJUYHO TPEACTaBIATH
pE3yJbTaThl MPOEKTHOW WM HCCIIEI0BATENbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar H3y4aeMmoro paszaena (U3NKH U
COIIPOBOKIATh BBICTYIUIGHHWE IMpE3eHTale ¢ Y4€TOM OCOOEHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3/iesioB U TeM EHECTE0 A K i 0 JuaekTpoHHbIe (HU(pPOBHIE)
n/n NPOrpaMMblI Beero p;gloTTI::ﬂbHHe pz? é)lizmecnme o0pa3oBaTejbHbIE PeCypPChl
Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIET0 MUPa
1.1 dusnka - HayKa 0 IPUPOJIe 2 https://m.edsoo.ru/ZJ2UI3BMX
1.2 dusnyeckue BEITUYNHBI 2 1 https://m.edsoo.ru/UDCTC8RJD
1.3 EcrecTBeHHOHAYYHBII METOJ TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS
Hroro no pazgeny 6
Pa3znea 2. [lepBoHavasibHbIE CBEJEeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CTpoeHue BelecTa 1 https://m.edsoo.ru/2SJI51M41
2.2 JIBIXCHHE U B3AMMO/ICHCTBHE HACTHIL 1 https://m.edsoo.ru/ZXDKQLXCC
BEIIECTBA
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 https://m.edsoo.rt/ONOVIXY 1K
Hroro no pazneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHndeckoe JBHKEHHE 3 https://m.edsoo.ru/SFPMEBWOK
3.2 Wuepuusi, Macca, MIOTHOCTh 4 1 https://m.edsoo.ru/GXPU4MTSP
33 Cuna. Bunpl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW
Hroro no pazneny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
[asnenue. Ilepenaua naBnenus
4.1 TBEPIBIMH TEJIAMH, KUIKOCTIMU U 3 https://m.edsoo.ru/XODW367P2
razamu
4.2 JlaBlIeHHE KUIKOCTH 5 https://m.edsoo.ru/2MVXZ0K1.4
4.3 ATMocdepHOe TaBIeHHE 6 https://m.edsoo.ru/T7134SXNO
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https://m.edsoo.ru/ZOL7QLIIS
https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0

JleicTBUE KUAKOCTH U ra3a Ha

4.4 N 7 3 https://m.edsoo.ru/NFE60OY8NK
NOTPYKEHHOE B HUX TEJIO
Hroro no pazneny 21
Pa3znea S. Pabora u MOIIHOCTH. JHEepPrust
5.1 Pabora 1 MOIIHOCTE 3 1 https://m.edsoo.ru/75LMREDY 1
5.2 [TpocThie MEXaHU3MBI 5 1 https://m.edsoo.ru/504NQXK X9
53 MexaHudeckas SHePTHs 4 1 https://m.edsoo.ru/G30454EMT
Hroro no pazneny 12
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 63 12

I[TPOTPAMME
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8 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne m/m NMPOrpamMMblI Bceero ;(;;OTTPB(:HLHLW II)I;)ﬁz:)lg)plmecKne odpa3oBaTebHbIE PeCypChl
Pasnen 1. TenJioBble sIBJICHUA
1.1 CrtpoeHue U CBOWCTBA BEIIECTBA 7 https://m.edsoo.ru/R§QZNCIPM
1.2 TemnoBbIe mporecch 21 1 5 https://m.edsoo.ru/FI42A5VZA
Hroro no pazneny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
2.1 DJICKTpHHICCKUE 3ap;1m)1. 3apsKeHHbIC 7 1 https://m.edso0o0.ru/R4QORCTQ4
TeNa ¥ UX B3aUMOJEUCTBUE
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK 20 2 7 https://m.edsoo.ru/PBOBOWS2B
2.3 MarauTtHbIe ABICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
24 DneKTpoOMarHuTHasi MHAYKLIHS 4 https://m.edsoo.ru/7QODS8EL15
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 63 4 14.5

I[TPOTPAMME
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9 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

Ne m/m NPOrpamMMblI Bceero ;(;;[OTTPL(:HBHBW II)I;)ﬁz:)lg)ylmecKne o0pa3oBaTejbHbIE PeCypChl
Pasznen 1. Mexannueckue siBJeHUSA
1.1 MexaHmeCKOE JBIDKEHUE 1 CIOCOOE! 10 1 https://m.eds00.rs/CEOGHRGTL
€ro OnuCcaHus
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.rut/UCIRQAF4C
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro no pazgeny 40
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KoJieOaHus 7 3 https://m.edsoo.ru/SSVIGSAI3
2.2 MexaHuuyecKue BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/DHIJG8AS50
Wroro no pasaeny 15
Pa3nen 3. DjieKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DIeKTPOMATHHTHOE 110N 6 2 https://m.edsoo.ru/DT98BSEY0
ANEKTPOMArHUTHBIE BOJHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/HBN3INMK2M
4.2 JIuH3b! 1 onTHYECKHE TPUOOPHI 6 3 https://m.edsoo.rt/20WNYKRX
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Hroro mo pazneny 15
Pa3zaen 5. KBanToBble sIBJIEHUA
5.1 Venyckarue u IOrI0MeHHe CBeTa 4 1 https://m.edsoo.r/BKSE4AQQ8
aTOMOM
5.2 CtpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R61B
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53 ‘ SnepHble peakuu 7 1 https://m.edsoo.ru/TMMVY9VSF
Uroro no pazgeny 17
Paszjeun 6. IloBTopuTe/ILHO-000011AK0 NI MO1Y.Tb
[ToBTOpenue u 06o0IIEHNE
6.1 cojepxkaHus Kypca Gu3uku 3a 7-9 9 2 https://m.edsoo.ru/JKQXVISBE
KJ1acc
Hroro no pazgeny 9
OBIEE KOJIMYECTBO YACOB I10 102 27
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ITPOBEPAEMBIE IIPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA 10 OMHMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘ISCKOG SABJICHHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONUCBHIBATh H3YYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCHOJNB3Ysl (U3UYECKHE BEIUYMHBI, IPU ONHCAHUM IPABUIBHO
TPAaKTOBaThb (PU3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaueHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYNH, HAXOIUTH (POPMYIIBI,
CBA3bIBAIOIME JIAHHYIO  (U3MUYECKYI0 BEJIMYMHY C JPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU
(bu3nUeCcKUX BeTUUYNH

1.5

1.6

XapaKTepu30BaTh CBOICTBa Tel, (hU3NUYECKHE SBICHHUS M INPOLECCHI,
UCIIONIB3Ysl W3YYEHHBIE 3aKOHBI, P 3TOM [aBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

OOBSACHATh (U3UYECKUE SIBICHUS, IPOLECCHl U CBOWCTBA Tel, B TOM
qyucjie€ W B KOHTEKCTE CHUTyalUl MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa: BbBIABIATh INPUYMHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 Jjormdyeckux ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3a1auu B 1 — 2 AeMCTBHSI, UCHOJB3YSl 3aKOHBI U
(bopMyIIBI, CBSA3BIBAIOITNE (DU3NUECKUE BETMYMHBI: HA OCHOBE aHAIM3a
yCIOBUS 33Jaud  3alUCBIBATh KPAaTKOE YCIOBHE, IOJCTaBIIAThH
buznyeckue BeIWYMHBI B POPMYJIIBI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIpaBOYHBIC JIaHHBIE, HEOOXOIUMBIE JUIsI peIIeHHs 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJTYYEHHON (GU3NYECKON BETUUUHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXHO PEIIUTh TMPH TMOMOIIA
(U3UYECKUX METOJIOB, B OINHWCAHWHM WCCIICIOBAHUS BBIICTATH
mpoBepsieMoe  MPEANoNoXKeHHe  (TUMoTe3y),  pa3iuyarb |
MHTEPIPETUPOBATh MOJyYEHHBIH pe3ysibTaT, HAXOAUTh OLIMOKH B
XO0JI€ OTBITA, JIENIATh BHIBOJIBI 110 €r0 PE3yJbTaTam

1.9

MNpOBOAWUTL OIIBITEI 110 HaGHIOIIeHI/IIO (bI/ISI/I‘IeCKI/IX SIBJIECHUU WJIH
(U3HMYECKUX  CBOWCTB  Tel:  (OPMYJIHpPOBaTH  IPOBEPSIEMbBIC
MPEIONIOKEeHNsI, CcOOUpaTh  yCTAHOBKY W3  MPEAJIOKEHHOTO
000pyI0BaHUs, 3AIMCHIBATH XOJ OIBITa U (OPMYIUPOBATH BHIBOIBI




1.10

BBIMOJHATh MPSMbIE U3MEPEHUs C HCIIOJIb30BAHMEM aHAJOrOBBIX H
U(POBBIX MPUOOPOB, 3aMMCHIBATH IOKA3aHUS NMPUOOPOB € YYETOM
3aJTaHHOW a0COJIFOTHOW MOTPEITHOCTH H3MEPEHUH

MPOBOAMTh  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JAPYrol C MHCIONb30BAaHUEM IMPSAMBIX H3MEPEHUI,
y4acTBOBaTh B IJIAHUPOBAaHUM Y4e€OHOTO HCCIENOBaHUs, COOUpATh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMSI, CIIEAYys NPEUI0KEHHOMY IUIaHY,
bukcupoBaTh pPeE3yibTAThl IMOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYHMH B BUJIE NIPEUIOKEHHBIX TaOIUIl U TPApHUKOB, ENIATh BBIBOIbI
10 pe3yJbTaTaM UCCIEI0BAHUS

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3MYECKHX BEIMYUH, CIELys
MPEUI0KEHHONW MHCTPYKIMH: TIPU BBIOJHEHUN M3MEPEHHI COOMpPATh
JKCIICPUMEHTAIIbHYI0 YCTAHOBKY M BBIYUCIATH 3HAYEHHE HCKOMOU
BEJINYUHBI

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TmpH  pabore ¢
71a060paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

1.18

yKa3plBaTh HPUHIUNBI  JAEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IIPUHLHMIIBI JEUCTBUSA HM3YYECHHBIX
OpuOOpPOB M TEXHUYECKMX YCTPOMCTB C IOMOIIBIO WX OINMCaHUS,
UCMONb3ysd 3HaHUA O CBOMCTBaX (U3MUYECKUX  SIBICHUH U
HE00X0IMMBbIe (PU3NIECKUE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3MUYECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU i1 oOecnedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npuOopaMu U TEXHUYECKHUMH yCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM DKOJIOTMYECKOT0 TIOBEICHUS B OKpYIKAIOIIEH cpejie

OCYIIECTBIISATH OTOOP MCTOUYHHMKOB MH(pOpManuu B ceTu VHTEepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U NyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIJIEJIATE MH()OPMALIUIO, KOTOpasl SBISETCS NPOTHBOPEUMBON HIIU
MOXET OBITh HEJOCTOBEPHOI

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/laHu i
HAYYHONOMYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COJAEp)KaHus,
CIpaBOYHBbIE MaTepHalbl, pecypchl ceTu VHTepHeT, BIaAeTh
npuéMamMH KOHCIIEKTUPOBAHUA TEKCTa, MpeoOpa3oBaHus HHPOPMALUU
13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHBIE U YCTHBIE COOOLIECHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOrO
coJlep’KaHus, B TOM 4YHCJe MyOJUYHO JIeNaTh KpaTKue COOOIIEHHUS O
pesyibTaTax IPOEKTOB WM YYEOHBIX MCCIEJOBAHUH, NPU HTOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYEHHBIM ITOHATUHHBIM ammapar Kypca
(u3uKH, COMPOBOXK/IATh BHICTYIUIEHUE MTPE3EHTALIUEH

1.19

MIPU BBIMTOJTHEHUU YUEOHBIX TIPOEKTOB M MCCIICIOBAHUM paclpenemsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3a/1a4aMH,
CIIeIUTh 3a BBHINIOJHEHHEM IIJlaHa IEWCTBHH, aJeKBAaTHO OIICHHBATh
COOCTBEHHBI BKIJIaJ, B JCATCIBHOCTh TPYNIBL, BBICTpAaUBATh
KOMMYHUKATUBHOE B3aMMO/ICHCTBUE, YUUTHIBAS MHEHHE
OKPY>KaIOIIHUX




8 KUIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

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

HCIIOJIBb30BaTh IMOHATHA

pa3inyaTrhb ABJICHHUA M0 OMHMCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha
OCHOBC OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)H3H“I€CKO€ SIBJICHUEC

1.3

1.4

pacrio3HaBaTh IPOSIBIICHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMTH MPAKTHUECKYIO 33/a4y B y4eOHYIO, BBLACIATH
CyIIeCTBEHHBIE CBOMCTBA (TPU3HAKN) (PU3HUECKUX SBICHUIN

ONKCBHIBATh H3YYEHHBbIE CBOWCTBA Tel U (U3MUYECKUE SIBJICHUS,
UCHOJNB3YSl (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPaKTOBaThb  (PU3MYECKHI  CMBICA  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €AUHUIIBI (PU3MUECKUX BEIMYNH, HAXOIUTH (POPMYIIHI,
CBS3bIBAIOIME JIaHHYIO  (PU3MUYECKYI0 BEJIUYHMHY C JAPYTUMHU
BEIIMYMHAMHU, CTPOUTH TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH
(bu3nUecKUX BeITUUYUH

1.5

1.6

1.7

1.8

XapaKTepu30BaTh CBOICTBa Tels, (PU3UYECKHE SBJICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [aBAaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe
BBIPAKECHHE

00BSACHATH (hHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIbI | — 2 M3y4EeHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemath pacy€THble 3a71auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaIONINE (PU3NUECKUE BETUYMHBI: HA OCHOBE aHAIM3a
YCIOBUS 314X 3alIUCHIBATh KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTHh pacu€Thl U CPaBHUBATH
NOJyYeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU
JTAHHBIMU

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPHU IOMOIIA
(U3MUEeCKUX METOJIOB, UCTIOb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA
IIPOBEICHUS UCCIIEIOBAHNUS, 1E1aTh BBIBOIbI

1.9

MIPOBOAMUTH OIBITHl IO HaONIOAEHUI0 (U3UYECKUX SBICHUN WM
¢usmueckux  CBOMCTB  Tel:  (OpMymupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyI0BaHUs, ONUCHIBATh X0/ ONbITA U (POPMYITHPOBATH BHIBOBI

1.10

BBIIIOJIHATh MPSIMbIE HM3MEPEHUS C MCIOJIb30BAaHUEM AHAIOTOBBIX
npuOOpPOB U JATUYNKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTAThI
U3MEpPEHUH ¢ yu€TOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOAWTH  HMCCIEAOBAHME 3aBUCUMOCTH  OJHOW  (PU3UUYECKOM
BEJIMYMHBI OT JAPYrOM C HCHOJB30BAHUEM TMPSIMBIX HU3MEPEHUM:




1.12

IUTAHUPOBATh HCCIIEJIOBAHUE, COOMpATh YCTAHOBKY M BBINOJHSTH
U3MEpeHusi, cienysd  MNpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTU B BUJAE TaOMUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIETOBAHMS

MPOBOAWTh  KOCBEHHBIC  HM3MEPEHHUS  (PU3UYECKHX  BEIUYHH:
IUTAHUPOBATh U3MEpPEHUs, COOUpaATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
ciaenys TpPEMIOKEHHOM MHCTPYKUMHU, U BBIUMUCIATH 3HAUYCHUE
BEJIMYUHBI

1.13

1.14

coOmofaTh TpaBWia TEXHUKH Oe3omacHocTH mpu  pabore ¢C
71a00paTOPHBIM 000PYIOBaHUEM

XapaKTepu30BaTh MPUHIUINBI JIEHCTBUA W3YYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA HX OINMCAHMS, HCIOIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nuecKkre 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacro3HaBaTh MPOCTHIC TEXHUYECKHE YCTPOWUCTBA U HM3MEPUTEIbHBIC
HpI/I60pI)I Imo CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTABJIATH CXCMbI
SIICKTPUYECKUX II€MIeH C MOCIeIOBAaTeIbHBIM U MapajjieabHbIM
COCJIMHCHUEM  DJIEMEHTOB, pa3juyas  YCJIOBHbIC 00O3HAUCHHS
3JIEMEHTOB JICKTPHUCCKHX LIETIeH

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
NPAKTHYECKOTO MCIOIb30BaHMs (PU3NIECKUX 3HAHHI B MTOBCEAHEBHOMN
KU3HM i1 obOecriedeHHsl 0€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3JI0POBbSI
COOJTIOICHYSI HOPM DKOJIOTMYECKOTO TIOBE/ICHHS B OKPYKAIOIIEH cpere

OCYIIECTBIISATh TOUCK MHGOpMAINHN (PU3NUECKOTO COJIEPKAHUS B CETH
NHTepHeT, Ha OCHOBE HUMEKOUIMXCSA 3HAHUW U IYTEM CpaBHEHHUS
JIOTIOJTHUTEIbHBIX HCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCMOJNb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHMi  Hay4dHO-
MOMYJSIPHYIO JIUTEPATYpy (PHU3MUECKOro COJEp KaHUs, CIpaBOYHBIE
Marepuainsl, pecypcbl ceth MHTepHer; BimageTe INpuUEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusi MHGOPMAIIMU U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHbIE 1 KPATKHUE YCTHBIE COOOIIECHMUS,
0000m1ass wHGOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJepXKaHUs, B TOM 4YHCIE MYyOIMYHO TPEACTABIATh PE3YIbTATHI
MPOEKTHON WM HCCIENOBATENbCKOM JIeATENbHOCTH, MpPH 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YyYCHHbIM MOHATUHHBINA ammapar Kypca
(bU3HKH, COMPOBOKIATH BHICTYIIJIEHUE MPE3eHTaluel

P BBITIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UUECKUX
MIPOLIECCOB PaCHpPEeNiITh 00sI3aHHOCTH B TIPYIIE B COOTBETCTBUU C
IOCTABJIICHHBIMU  3a/1a4aMH, CJIEAUTh 3a BBIINOJHEHUEM ILIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKIAJ B JCITENBHOCTh TPYMIbBI, BBICTPAUBATH
KOMMYHUKaTUBHOE  B3aMMOJECHCTBHE,  MpOSBISASL  TOTOBHOCTH
paspeniatb KOHQJIUKTHI

9 KVIACC



Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

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

HCIIOJIb30BATh U3YYCHHBIC ITOHATUS

pa3jindaTrb SABJICHUA IO OMHMCAHUIO HUX XapaKTCPHBIX CBOIMCTB U Ha
OCHOBC€ OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)H3H“I€CKO€ SIBJICHUEC

1.3

1.4

1.5

1.6

1.7

1.8

1.9

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (PU3MUECKUX SIBIECHUH B
OKpY’KaloIleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUECKYIO 337adyy B y4eOHYIO, BBIACIATDH
CyIIeCTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUIN

ONKCHIBATh H3YYCHHBIC CBOHCTBA TeN W (DHU3UYECKHE SBIICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYWHBI, IPU OMHCAHUU TPABUIBHO
TPaKTOBaTh  (PU3WYCCKUI  CMBICI  HCIOJB3yeMBIX  BEJIIMYUH,
0003HaueHMsI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBS3BIBAIOIIME JaHHYI (U3HYECKYI0 BEIMYHMHY C JAPYTUMHA
BEIIMYMHAMHU, CTPOUTh  TpapUKHd  H3YYCHHBIX  3aBHCUMOCTEH
(UBUYECKUX BEITUYUH

XapaKTepu30BaTh CBOICTBa Telsl, (PU3UYECKHE SBICHHUS M IPOLECCHI,
UCIIONIb3Ysl W3YYEHHBIE 3aKOHBI, IIPM 3TOM [aBaTh CIIOBECHYIO
GopMynMpPOBKY 3aKOHa M  3allUChIBaTh €ro  MaTeMaTH4YecKoe
BBIPAKECHHE

O00BSACHATH (PU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA
(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemate pacu€THble 33Jayd (omuparolivecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHOJB3ysd 3aKOHBl M  (OPMyIbl, CBSI3bIBAIOIIUE
(du3nyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBHE, BBISBIATh HEJOCTAIOIIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUIS pelleHUusl, IPOBOJUTH PacuéThl M OLEHHUBATh PEATUCTHYHOCTH
MOJIYYEHHOT'0 3Ha4Y€HHUs (PU3HUECKON BEITMUNHBI

pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOXHO PEIIUTh TPU TTOMOIITH
(bU3NUECKUX METOJIOB, MCIIONB3Ys OMUCAHUE HCCIICAOBAHMUS, BBIICTAThH
MpOBEPsieMOe TPETOJIOKEHHE, OIEHWBATh TNPABUIBHOCTh TOPSIIKA
MPOBEJCHHUS] UCCIICOBAHUsSA, JIENIaTh BBIBOJBI, HMHTEPHPETUPOBATH
pe3yabTaThl HAOIIOCHHIA U OTTBITOB

IPOBOJUTH OMNBITHI 1O HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY M3
n30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMNBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

NPOBOJIUTh TPH HEOOXOJUMOCTH CEPHUI0 TMPSIMBIX HM3MEPECHHUH,
ompenenss cpenHee 3HAuCHHE M3MepsieMOM BelMW4YMHBI ((POKycHOe
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba
U3MepeHus (M3MEPUTEIBHOTO MpHOopa)

MMPpOBOAWUTL HCCJICIOBAHUC 3aBHUCUMOCTEH (I)I/IBI/I‘-IGCKI/IX BCJINYHUH C




1.12

1.13

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUIl: IUIAHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (HUKCHPOBATH pE3yJIbTaThl
IOJy4eHHOM 3aBUCHMMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOJIUIH
rpauKoOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

MPOBOAWTh  KOCBCHHBIE  HM3MEPEHHS  (U3NYCCKUX  BEIWYMH:
IUIAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY
YU BBINOJHATH HW3MEPEHHS, CIeAysd NPEIIOKEHHON HHCTPYKLHUH,
BBIYUCIIATh 3HAYEHUE BEIMYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE
pEe3yJbTaThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHUI

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢
71a00paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

1.16

1.17

1.18

1.19

1.20

pasinyaTh OCHOBHBIC NPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MoJelnei:
MaTepuaibHas TOUKa, a0COIIOTHO TBEPIOE TENO, TOUCUHBIN HCTOUHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas
MOJIEJIb aTOMHOT0 siipa

XapaKTepu30BaTh NPUHLUIIBI JEHCTBUS HM3YYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMBIE
¢du3nueckre 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXE€Mbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOMCTB, U3MEPUTENIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-IPAKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl TOCTPOCHUS U300paKEHUH B MJIOCKOM
3epKajie U coduparouieil JuH3e

IPUBOJIUTH TMpPUMEPHl (HAaXOIUTh HWHPOPMAIUI0O O IpUMeEpax)
MPAKTUYECKOTO UCIIOIB30BaHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKHUMH yCTPOWCTBAMU, COXPAHEHHUSI 3I0POBBS U
COOITIOJIEHHSI HOPM KOJIOTHUYECKOTO TIOBEICHHUS B OKPYXKAOIIEH cpere

OCYIIECTBIIATh MOUCK MHPOPMAIUN (PU3HUECKOTO COAECPKAHUS B CETU
WHTepHeT, caMocTOsATeNbHO (OpMYIMpYys IOMCKOBBIA  3aIpoc,
HaXOJUTh IYTH  ONpPENEICHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX
HMCTOYHUKOB

UCIOJIb30BAaTh IPH  BBHIMOJIHEHMH Y4E€OHBIX 3a/JaHuil  Hay4dHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl cetn HTepHeT; BimageTh INpUEMaMHU
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMALUU U3 OJHOH
3HAKOBOM CHUCTEMBI B IPYTYIO

Co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBEe HUHGOpPMAllUM M3 HECKOJbKUX HCTOYHHUKOB (PU3NYECKOIO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIIU
HCCIIEN0BATENIbCKOM  JAEATENBHOCTH, NPH  3TOM  TPaMOTHO
UCIIOJIB30BaTh U3yUYEHHBIN TOHATUNHBIN anmnapar u3y4acMoro paszena
(GU3MKKH U CONPOBOXKIATh BBICTYIUIEHHME NpPE3CHTAlMed ¢ y4EToM
0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB

1.21

IpPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB U UCCIECIOBAHUN (PU3NUECKUX
IPOLIECCOB paclpenensaTh 00A3aHHOCTU B IPYMIE B COOTBETCTBUU C
NIOCTABJIEHHBIMU 33JjayaMH, CJIEIWTh 32 BBIIOJHEHUEM IIJIaHA




JNIEUCTBUA M KOPPEKTUPOBaTh  €ro, aJeKBaTHO  OILICHUBATh
CO6CTBCHHBII71 BKJIa[] B ACATCIIBHOCTD I'pYyIIIbI, BBICTpAanBaTh
KOMMYHHUKaTUBHOE  B3aUMOJICHCTBUE,  MPOSABIAS  TOTOBHOCTb
pa3pemiath KOHQIUKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaena 3J1eMeHTa
®U3UKA U EE POJIb B [IO3HAHWHU OKPYXXAIOILETO MHUPA
®uszuka — Hayka O Ipupone. SBieHus npUpOABL.
1.1 ®usnueckue  SABICHUA: MEXAHMYECKUE, TEIUIOBBIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
dusznueckue BeNMUMHBL.  M3MepeHune  (PU3UUECKUX
1.2 BenuuuH.  Dusnueckue  mpubopsl.  IlorpemrHocts
U3MepeHnil. MexayHapoIHasi CUCTEMA €IMHULL
EctecTBeHHOHAy4YHBI METOJ MO3HaHUA: HaOIIOJCHHE,
1 13 [IOCTAHOBKA HAy4YHOI'O BOIPOCA, BBIIBUKEHHE TUIIOTE3,
JKCIIEPUMEHT M0 TMPOBEpPKE THUIOTE3, OObICHEHUE
Ha0JII01aeMOT0 SIBJICHHUS
1.4 Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIEIICH
[IpakTuueckue padbOTHI:
H3mepenne paccTostHUM.
15 N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
' Omnpenenenne pa3MepoB MaJbIX TeJ.
N3mepenue temnepaTypbl IpU MOMOIIH KHUIKOCTHOTO
TEPMOMETPA U JaTUUKA TEMIIEPATYPBI
ITEPBOHAYAJIbHBIE CBEJAEHM A O CTPOEHMU BEIIIECTBA
CrpoeHne BemecTBa: aTOMbl M MOJEKYJBI, HX
2.1 pazMepsl. ONBITHI, JOKa3bIBalOIIME JUCKPETHOE CTPOECHHE
BELIECTBA
JIBmkeHne yactull BemectBa. CBA3b CKOPOCTH
2.2 JBW)KEHUS  4acTULl C  TeMmmeparypou. bpoyHoBckoe
nBkeHue, 1uddy3us
23 B3aumopeiicTBue yacTHIl BEIIECTBA: IPUTSKEHUE U
OTTAJIKUBaHUE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHHUE Ta30B,
o) Kuakocted U TBEPABIX  (KPUCTANIMYECKHX)  Tel.
24 B3aumocBsI3p  MEXJy CBOWCTBaMH BEIIECTB B pa3HBIX
arperaTHpIX COCTOSHUSIX M HX AaTOMHO-MOJIEKYJISIPHBIM
CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUHM BOJIbI
[IpakTuyeckue paboOTHI:
Onenka JuameTpa aromMa METOJOM psIoB  (C
ucrnoib30BaHueM ¢Gotorpaduii).
2.6 OnpITel O HAOJIIOJACHHUIO TEIUIOBOTO PACHIUPCHHS
ra3os.
OmpiTel 1O OOHApY)KEHHUIO  JCHCTBUS  CHJI
MOJIEKYJISIPHOTO MTPUTSKEHUS
3 JIBVDKEHUE U B3AUMOJIEMCTBHUE TEJI




Mexauunueckoe NBIDKCHUE. PaBHoMepHOE u
HEpPaBHOMEPHOE JIBUKEHUE

3.1

Ckopoctb. CpenHsisi CKOpOCTb NPU HEPABHOMEPHOM

3.2 .
JABHKXCHUU. Pacuér IIYyTHU 1 BpEMCHU IBUKCHUA

SBnenne uHepuuu. 3aKOH WHEpUUH. B3aummoneiicTBue
33 T€J KaK IPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Teja

3.4 [InotHocTs  BemecTBa.  CBsA3b  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B elMHUIe 00BbEMA BelIecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJICHCTBUS Tell

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
MTOMOIIBIO JUHAMOMETPA

3.6

SIBienue TATOTEHHS M cuiaa TshkecTH. CHila TSOKECTH

3.7
Ha JpYTHUX IUIAHCTax. Bec tena. HeBecoMocTh

Cuia TPCHUA. TpeHI/IC CKOJIB)KCHUA W TPCHHUC IIOKOS.

3.8
Tpenue B IpUpoae U TEXHUKE

CrnoxxeHue cuil, HaNpaBiICHHBIX IO OJHOW MPSAMOM.

39 N
PaBHopeiicTByIOIIAs CHIT

[IpakTuyeckue paboOTHI:
OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO  JIBIDKCHHS
(wapuka B OKMIKOCTH, MOJEJIU  3JIEKTPHUUECKOTO
aBToMoOmIg u Tak ganee). OmpezneneHue cpenHen
CKOPOCTH CKOJBXEHHUS Opycka WIM IIapUKa [0
3.10 HaKJIOHHOM  TuIocKOoCcTH. OmpeneneHue  IMIOTHOCTU
TBEPOTO Tena. OnbITHI, J€MOHCTPHPYIOLIHE
3aBUCHMOCTh pacTsDKeHUs (AegopMmaiui) NpyKUHBI OT
NPUIOKEHHOM  cwiibl.  OmBITBI, JIEMOHCTPHUPYIOLIHE
3aBHCHUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |
XapakTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckue SIBIECHUsI B IPUPOJE: MTPUMEPHI ABUKEHUS C
3.11 pa3IMYHBIMM CKOPOCTSIMH B JKUBOW M HEKUBOU IPUPOJE,
NIEMCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE

3.12 TexHu4eckue ycTpoucTBa: JUHAMOMETD, MOAIIUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KUIKOCTEM 1 TA30B

Hasnenue TtBEporo tema. CrocoObl yYMEHBUICHHUS U

4.1 YBEJIMYCHHUS JaBICHUS

49 JlaBiieHue raza. 3aBHCUMOCTD JaBJICHHS ra3a OT 00bEMa,
TeMInepaTypbl

43 [Tepenaua naBieHusi TBEPABIMU TEJIAMU, KUJIKOCTIMH U

razamu. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIIMHEL

3aBHUCUMOCTD JaBJICHUS KNUOKOCTU oT FJ'Iy6I/IHI)I.
4.4 Iunpocratuuecknii napagokc. CooOarmuecs coCysbl.
l'unpaBnnueckre MEXaHU3Mbl

Atmocdepa 3emu u atmochepHoe aaBieHue. [Ipuanab
CYIIECTBOBAHMS BO3AYIIHONW 00004y 3emiu. OmnbIT
Toppudennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT
BBICOTHI HaJT YDOBHEM MODSI

4.5




4.6

4.7

4.8

4.9

4.10

N3mepenune armocdeprnoro naenmenus. [IpuGopbr mis
M3MEpeHust aTMOC(HEPHOTO JaBICHUS

JleiicTBHE KMAKOCTM M ra3a Ha IOIPYKEHHOE B HHUX
Teso. BplTankuBaromas (apxumenoBa) cuia. 3aKOH
Apxumena

[inaBanue ten. Bo3ayxoruiaBanue

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJE OT
00béMa TMOTPYXKEHHOH B JKHUIAKOCTH YAcTH TeJa.
OnpeneneHne BbITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH Ha
TEN0,  INOrpyxkEéHHoe B KuAkocTb.  IIpoBepka
HE3aBHCHUMOCTH BBITAJIKUBAIOIIEH CHJIBI, EHCTBYIOIIEH
Ha TeJIO B OKHUJAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  BBITAJIKHUBAIOIIEH
CWJIbI, IEHCTBYIOIIEH Ha TEJIO B KUAKOCTHU, OT 00BEMA
MOTPYXEHHOW B KMJIKOCTb YacTH TeJla U OT IUIOTHOCTHU
xuakoctu.  KoHcTpywpoBanme — apeoMerpa WM
KOHCTPYMPOBAaHME  JIOAKM W  OIpeleleHue  eé
Irpy30I0AbEMHOCTH

dusnyeckue  SBJICHUA B NPUPOJE:  BIMSHHE
aTMoc(hepHOro JaBIEHUS Ha KUBOW OpraHU3M, IJIaBaHUE
pBIO

4.11

TexHuyeckue YCTpOICTBa: COOOMIAIOIINUECS COCY/bI,
YCTPOMCTBO BOJONPOBOAA, THIPABIWYECKUNA IIpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcCOC,
apeoMeTp

PABOTA, MOITHOCTD, DHEPT U

5.1 Mexanunueckas pabota
5.2 MexaHnueckasi MOIIIHOCTb
53 [IpocTeie  MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas
m10cKocTh. [IpaBuio paBHOBeCHs ppluara
54 [IpumeHneHue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduuuent
5.5 IIOJIE3HOTO JEUCTBUSA MEXaHU3MOB. IIpoctslie
MEXaHHU3MBbI B OBITY U TEXHHUKE
5.6 [ToTreHmanbHast SHEPTUM TeJA, MOJIHIATOTO HAll 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnas mexaHuveckas DHEpIHs. 3aKOH M3MEHEHUs U
COXPAHEHHUs MEXaHUYECKON SHEPTHH
[IpakTuueckue padboOTHI:
Omnpenenenue  pa®OTBl  CHJIBI  TPEHHS  IIpU
59 PaBHOMEPHOM  [BW)KCHMM Te€la IO T'OPU30HTAIBHOU
NOBEepXHOCTU. MccnenoBanye ycinoBUil paBHOBECHS pblyara.
N3amepenne KIIJI nakimonHol mimockoctu. M3ydyeHue 3akoHa
COXPAaHEHUs MEXaHUUECKON YJHEPTUH
510 @usnyeckue SBIECHUS B TPUPOAE: pblUarM B TeEJe

YCJI0BCKa




TexHuueckue yCTpOMCTBA: pbluar, MOABWKHBIA U

5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Koxa Kon
IIpoBepsiemble 371eMeHTHI COACPKAHUS
pasaeJia 3JIeMEHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHBIE TOJOXKEHHS  MOJEKYISIPHO-KMHETUYECKOMN
6.1 TEOpUU CTPOEHMs BewiecTBa. Macca u  pa3mepbl
Mosiekysl.  OmbIThl,  MOATBEP)KJIAIOIIUE  OCHOBHBIE
TIOJIOKEHHUS MOJIEKYJISIPHOKMHETHYECKON TEOpUH
Mopnenn  TBEpAOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocTosiHMi BemiecTBa. Kpucrammuueckue u amMopgHbIC
Tena
OObscHEeHUE CBOICTB razoB, )KHJIKOCTEH U TBEPIBIX TEl
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKOMN
TEOPUH
6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS
6.5 TermoBoe paclIMpeHne U CKATUE
6.6 Temneparypa. CBsi3pb Temmeparypbl CO CKOPOCTBIO
TETIJIOBOTO JBUKEHUS YaCTHI]
6.7 Buytpennss sueprusa. CriocoObl U3MeHEHUsI BHYTpEeHHEH
' SHEPrUu: TeIIonepeaaya U CoBepIleHnue padoThl
6.3 Buapl Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIIHS,
6 W3IIy4eHue
6.9 KomnuectBo  TemnoTel.  YaenbHas — TEMJIOEMKOCTh
BelIeCTBa
6.10 TemsooOMeH u TemIoOBOE€ paBHOBECHE. YpaBHEHUE
TEIUIOBOTO OanmaHca
6.11 [InaBneHue u oTBEp/IEBaHNE KPUCTATUIMUECKUX BEIIECTB.
) VeapHas TEIIOTA IJIaBICHUS
[TapooGpazoBanue wu  KoHAeHcamus.  Mcmapenwue.
6.12 Kunenne. VYnenpHass  TemioTta mapooOpa3OBaHUS.
' 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUS OT aTMOC(EpPHOTO
JTABIICHUS
6.13 BiaxxHocTh BO31yX2
6.14 OHeprus TOIUIMBA. Y IelbHas TEII0TA CrOPAHUS
[lpunmunsl  pabotel  TernoBbix  Asurarenei  KIIJ]
6.15 TEIJIOBOrO ABUTaTels. TerioBble ABUTATENd U 3alluTa
OKpY>KaroIleu cpeibl
6.16 3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX
mporeccax
6.17 [IpakTuyeckue pabOTHI:
OmpiTel 1MO  OOHAPY)KEHWIO  JIEHCTBHSI  CHII




6.18

6.19

MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnpIThl 10 BBIPAILMBAHUIO KPUCTAJUIOB IOBAPEHHOMN
COJIM WJIM caxapa.

OnbITel 1O HAONIONEHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB, )KUJKOCTEH U TBEPIBIX TEIl.

Omnpenenenue 1aBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH JABJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaKICHUS.

[IpoBepka runoTe3bl JTMHEHHOM 3aBUCUMOCTH JJIMHBI
CTOJIOMKA JKUAKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TeMIIepaTyphbl.

Habntonenne n3MeHeHust BHYTPEHHEH YHEPTUU Tella B
pe3yibTare Terionepeaays U padboThl BHEIIHUX CHUIL.

Uccnenosanue SIBJICHUS TETI000MeHa npu
CMEIIMBaHUU XOJIOAHOM U ropsyeil BOAbI.

OnpeneneHne KOJMYECTBAa TEIUIOTHI, IOJYYEHHOTO
BOJIOM IpHU TemIooOMeHe ¢ HarpeTbiM MEeTaTIMYeCKUM
LUJIUHIPOM.

Omnpenenenue yaenpHON TEIIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHusl.

OmnpeneneHre OTHOCUTENILHON BIaXKHOCTH BO3/yXa.

Onpenenenue yenbHON TEMIOTHI IIABJICHUS JIbJIA.

@dusnyeckue SBICHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHWE W KalWULIPHBIE SIBIEHUS B IPHUPOJAE,
KpUCTAJIIBl B IIpUpoe, u3inydenue CoiHila, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHue POCHI, TyMaHa,
WHesl, CHera.

TexHudeckue  yCTpOWCTBA:  KalWUIAPBL, MPHUMEPHI
HCIIONIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYMK TEMIEpaTypsl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,
JIBUTaTEJIb BHYTPEHHETO CTOPAHMSL.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3aps10B U PACCTOSHUSI MEXTY TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh IEKTPUUECKOTO

7.3 nons. lIpyHIUD cyneprno3uiuu AIEKTPUYECKUX MOJIeH
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenn »sriexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpudeckui 3apsaa. Ctpoenue aroma. [IpoBogHukn u
JTUDJIEKTPUKU

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
ANEKTPUYECKOr0 TOKA. VICTOUHMKHM IOCTOSTHHOT'O TOKA
JeiicTBus 3JIEKTPAYECKOrO TOKa (TemoBoe,

7.7 XUMUYECKOE, MAarHuTHOE). DJEKTPUYECKUH TOK B

KHUAKOCTAX U Ira3dax




Onektpuyeckas uenb. Cumia Toka. OIJEKTPUUYECKOE

7.8
HaIpshDKEHUE

79 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
CONPOTHUBIICHUE BEIIECTBA

7.10 3akon Oma JJ1s1 y4yacTKa Lenu

711 [locnenoBarenpHOE W HapajUIEIbHOE  COEOUHEHUE
MIPOBOIHUKOB

712 PaGora u MOIIHOCTH JJIEKTPUUYECKOTO TOKAa. 3aKOH
Jxoynsa — Jlenua

713 DONEeKTpUYECKUe LEeNu U MOTPEOUTENN SIEKTPUUECKON
sHepruu B ObITy. KopoTkoe 3amMblkaHue

714 [TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
MarHuToB

715 MarnutHoe mosnie. MarHutHOoe TION€ 3eMIM U €ro

) 3HAYEHHUE JIJIS1 )KU3HU Ha 3emIie

716 OmneiT Dpcrena. MarHuTHOE MOJ€ 3IEKTPUYECKOTO TOKA.
[IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

717 9J‘IeKTp0,I[BI/IFaTeJ'II>U MOCTOSIHHOTO TOKa. HCI}OHL3OB&HHC
AJIEKTPOJIBUTaTENeH B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe

718 OneiTel  @apajnes.  SIBneHue  3JIEKTPOMArHUTHOMN

) nHaykiuu. [Ipasuno Jlenna

DNEeKTpOoreHeparop. Crnioco0sr MOJIY4eHUS

7.19 BJIEKTPUYECKON SHEPIum. DNeKTPOCTaHITUN Ha
BO30OHOBIISIEMBIX UICTOYHHKAX YHEPTUU
[IpakTudeckue pabOTHI:
OMnBITH 110 HAOJIOJCHUIO AJICKTPHU3AIUN TET UHIYKIHEH
U MIPU CONPUKOCHOBEHMH.
HccnenoBanne JeHCTBHS DJIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJIHUKU U AUDJICKTPUKH.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON I
MOCTOSIHHOTO TOKa.
N3mepenue u peryaupoBaHue CUIIBI TOKA.
N3mepenue u perynmpoBaHue HAPSIKEHUSI.
HccnenoBanue 3aBUCHMOCTH CHJTBI TOKA, UIYIIETO Yepes3

790 pEe3UCTOp, OT CONMPOTHUBJICHUS PE3UCTOPA M HANPSHKEHUS

Ha PE3UCTOpE.
OMBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh
AJIEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTMHBI, TJIOLAIU OTIEPEYHOT0 CEUeHHS U MaTepHara.

[IpoBepka mpaBuna CIOXKEHHS HANPSOKEHUA  TIpU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBuiaa sl CHIIBI TOKA TPH MapauieIbHOM
coequHEHUH  pe3uctopoB.  OmpenencHue  pabOTHI
AJEKTPUYECKOTO TOKa, MAYIIETO Yepe3 PEe3UcTop.
OmpeznenieHre  MOIIHOCTH  3JIEKTPUYECKOTO  TOKa,
BBIJIENIIEMON Ha pe3ucTtope. VccaenoBanne 3aBUCUMOCTH




9 KJIACC

Kon
pasnena

7.21

7.22

Kox >nementa

CHJIBl TOKa, WAYILEro 4yepe3 JIAMIIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarHuTHOIO B3aMMOJEHCTBHS IOCTOSHHBIX MAarHHUTOB.
I/I3yqu1/Ie MAarauTHOIO IIOJIA IMMOCTOAHHBIX MAIrHUTOB IIPpH
ux oObeauHeHUM M pasgeneHuu. VccienoBanue
JEHCTBUS 3JIEKTPUUYECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOIME  3aBHUCUMOCTb  CHJIbI
BSaI/IMOHGfICTBI/ISI KaTylmlKkyu ¢ TOKOM U MarouTa OT CHJIbL
TOKa M HaIpaBlIeHMs TOKa B Karymke. I3yuenue
ﬂeﬁCTBHH MAaroiuMTHOIO IoOJid Ha IMPOBOJHUK C TOKOM.

KoncrpynpoBanue u H3y4yeHue paboThI
BIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTATEIbHOM  YCTaHOBKH. OnbIThI o

HUCCICIOBAaHHUIO ABJICHUA SHCKTPOMaFHI/ITHOfI HHAYKIHUU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUS | HaIlpaBJICHUA
MHAYKIOUMOHHOI'O TOKa

dusnyueckue SBICHUS B MPUPOJE: DIICKTPUUECKUE
SBIIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TI0JIE 3eMJIH, Apei] MOIIOCOB,
POJIb MAarHUTHOTO TIOJIA JJIsl )KU3HHU Ha 3emiie, MOJspHOe
CUSIHUE

TexHudeckue yCTpPOWCTBA: DJIEKTPOCKOI, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUYECKON SHEPrud,
JJIEKTPOOCBETUTENFHBIE  NPUOOPHI,  HAarpeBaTeNIbHBIC
ANEKTPONIPUOOPHI (mpumepsI), ANEKTPUUYECKUE
MPEJOXPAaHUTENH, JJIEKTPOMArHUT, OJIEKTPOJBUTATENb
MOCTOSIHHOTO TOKa, FeHePaToOp MOCTOSHHOTO TOKA

HpOBepHCMHC 9JICMCHTHBI COACPKaHUA

MEXAHUWYECKHUE SABJIEHU A
31 Mexannyeckoe JBWXKEHHE. MarepuanbHas TOYKA.
) Cucrema orcuéra
8.2 OTHOCHTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpPHOE NPSIMOIIMHENHOE IBUKEHUE
HepaBnomepHnoe NPAMOJIMHENHOE JIBUKEHHUE.
8.4 Cpeansis W MIHOBEHHas  CKOpPOCTb  Tejla  IpHU
HEPABHOMEPHOM JBUKEHUU
2.5 VYckopeHnue. PaBHOyCKOpeHHOE IIPSMOJIMHEMHOE
JIBIJKEHUE
8.6 Coboanoe nagenue. OneiTel ["anunes
PaBHOMEpHOE nBHMKEHHE 1O OKpyXHOCTH. [lepuon u
8.7 yacToTa oOpamenus. JIMHEWHass W yriaoBas CKOPOCTH.
[{eHTpOCTPEMUTEIILHOE YCKOPEHUE
8.8 ITepBsiii 3akoH HproToHA




8.9

Bropoii 3akon HetoTona

8.10

Tpetnii 3akon HeroToHa

8.11

[TpuHIMI CyIepHO3UIIUN CHUIT

8.12

Cuna ynpyroctu. 3akoH ['yka

8.13

8.14

8.15

Cuna TpeHus: cuila TpPEHHUS CKOJIBXKCHMS, CHIIA
TpEeHUs ITOKOs, APYTHE BUABI TPECHUS

Cuia TSDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
YckopeHne cBOOOTHOTO MaCHHS
Iewxkenue  tianet  Bokpyr  Comuna.  [lepBas
KOCMHYECKasi CKOpOCTh. HeBecoMOCTh 1 meperpy3ku

8.16

8.17

PaBHOBecue  MaTepuasbHOM  TOYKH.  AOGCOJIIOTHO
TBEPIOE TEIIO
PaBHOBecue TBEPAOro Tena € 3aKPEIUIEHHOM OCBIO
BpauieHuss. MomenT cuiibl. LieHTp TsbxecTu

8.18

Nmnynbsce tena. M3menenune umnyibca. iMmynbse cuiibl

8.19

3aKoH COXPAHCHUS UMITYJIbCa

8.20
8.21

8.22

PeakTtuBHOE NBMKEHUE
Mexanuyeckas paboTa u MOIIHOCTb

PabGora cun Tsxectu, ynpyroctu, TpeHusa. CBs3b
SHEPIuu 1 paboThl

8.23
8.24
8.25
8.26

8.27

[ToreHnuanpHas dSHEprus Tena, MOAHITOTO  HaJ
MMOBEPXHOCTHIO 3eMJTH

IToTeHumanbHast YHEPTUs CKATOU MPYKUHBI

Kunerndeckas sHeprus. Teopema O KHHETHYECKOU
SHEPrUu

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTUH

[TpakTiueckue pabOThI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJIBKEHHS Opycka
WIA JBWKEHHS [IapUKa IO HAKIOHHOW TUIOCKOCTH.
OnpezneneHue yCKOpeHUsi Teja MpH paBHOYCKOPEHHOM
JBY)KEHUH 110 HAKIIOHHOW TUTOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BPEMEHU IPH
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HayalbHON CKOPOCTH.
[TpoBepka rumoTe3pl: €cId NpU PaBHOYCKOPEHHOM
IBWKEHUU 0€3 HAaYallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaKk psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCMOCTH CHJIBI TPEHUS CKOJIbKEHHS
OT CuUJbl HOpPMalnbHOro jasieHus. OnpeneneHue
KodpduureHTa TpeHus ckoJbxeHus. OmnpeneneHue
kKEcTKOCTH TpYKUHBL. OmpeneneHne pabOTHI  CHIIBI
TPEHUST TIpU PABHOMEPHOM JIBWKCHHU Tela IO
TOPU3OHTAILHON TOBEepXHOCTU. OrnpeaesieHne padoThI
CUJIBl  YOPYrocTM  NpH  HOABEME  Ipy3a  C
UCIIOJIb30BAaHUEM  HEMOJBIKHOTO U MOJBUKHOTO
OJIOKOB

8.28

duznyeckue SIBICHUS B IpUpoAcC: MPUTIUBBI U OTJIMBEI,




8.29

nBmkeHne 1aHeT COJMHEYHOW CHUCTEMbl, PEaKTHBHOE
JIBI’KEHUE KUBBIX OPraHU3MOB

TexHuueckue  yCTpOMCTBA:  COMAOMETP, JATUYUKHU
MOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe npuxkenne. OCHOBHbIE XapaKTEPUCTUKH
Kose0aHui: TIeproJI, YaCcTOTa, aMILUIUTY 1A

Maremarnueckuit u NIPY’KUHHBIN MasITHUKHU.
ITpeBpalieHre sHEprUun Ipyu KoJaeOaTeIbHOM ABHKEHUH

9.3

3aryxawmue KoneOaHusi. BbIHYXICHHBIC KOJCOAHHUS.
Pe3onanc

9.4

9.5
9.6

9.7

Mexanunueckue BosHbl. CBOMCTBa MEXaHMUYECKUX BOJIH.
[IpomonbHBIE W TIONIEpEYHBbIC BOJNHBL. J[TMHA BOJHBI H
CKOpPOCTh €€ pacnpocTpaHeHus. MexaHu4ecKue BOJIHBI
B TBEPJIOM TeJI€, CEHCMUYECKUE BOJIHBI

3Byk. ['pomMKkoCTb U BbICcOTa 3BYKa. OTpakeHuE 3ByKa
WHu(pa3Byk U yiabTpa3Byk

[IpakTuyeckune paboOTHI:

OnpeneneHue 4acToThl M Hepuoja  KoJjeOaHMi
MaTEeMaTUYECKOT0 MasiTHUKA.

OnpeneneHue 4acToThl M Hepuoja  KoJjeOaHM
NPYKHUHHOTO MasiTHUKA

HccnenoBanue 3aBUCHUMOCTH  IepHOAa  KoJeOaHM
MOJBEMIEHHOTO K HHTH Tpy3a OT JUIMHBl HHTH.
HccnenoBanue 3aBUCHUMOCTH  IepHOAa  KoJjeOaHM
NPYKUHHOTO MasTHHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCHUMOCTHU nepuoja Kosie0aHui rpys3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH
npyxuHsbl. MI3mepenue yckopeHus cBOOOIHOTO MaIeHUs

9.8

9.9

duznyeckue SBJICHUS B Ipupoac: BOCIIPUATHUC 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHUE, CEHCMHUYECKUE BOJHBI,
IIyHaMH, DXO

TexHu4eckne yCTpOWCTBA: 3XOJOT, HCIOJIb30BAHUE
yIBTPa3ByKa B ObITY M TEXHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1
10.2
10.3

10.4

DJEeKTPOMAarHUTHOE MoJie. DIIEKTPOMArHUTHHIE BOJHBI.
CBOIICTBA 3JIEKTPOMAarHUTHBIX BOJIH

[IIkasa IeKTPOMarHUTHBIX BOJIH

OnekTpoMarHuTHas npupoaa cera. CKOpOCTh CBeTa.
BonHoBEBIE CBOMICTBaA cBETA

[TpakTiueckue paboThI:

W3yueHne CBOMCTB AJIGKTPOMAarHUTHBIX BOJH C
MTOMOIIIBI0 MOOMIIEHOTO TeedoHa

10.5

dusuyeckue SBICHUS B MPUPOJE: OHOIOTHUECKOe
JeiicTBHe BUJUMOTO, yIABTPaduOIECTOBOTO u
PEHTIE€HOBCKOT'O M3JIy4eHHI

10.6

TexHuueckue YCTPOMCTBA: HCIIOJIb30BaHHUE




SJICKTPOMArdMuTHBIX BOJIH JJIA COTOBOM CBSI3U

CBETOBBIE ABJIEHUA

11.1

queBaﬂ MOACIb CBETA. HcTounuku cBeTa

11.2 [IpsiMonnHETHOE pacipOoCTpaHEHUE CBETA
113 Ortpaxkenue cBera. [lnockoe 3epkano. 3aKOH OTpaXKeHUst
cBeTa
11.4 [Ipenomnenue cBeTa. 3aKkOH MPEIOMJICHHS CBeTa.
[TosiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 Jlunza. Xox nydeit B inH3e
11.6 OnTuueckas cucrema Qoroanmnaparta, MHUKPOCKONa U
TeJecKormna
11.7 'maz kak onTtudeckas cucrema. biu3opykocTs u
JTAIbHO30PKOCTh
11.8 Pasnoxxenune Oenoro csera B criekTp. OnbiThl HhtoTOHA.
CrnosxeHue CeKTpaabHBIX IIBETOB. Jlucmepcus cBeTa
[TpakTuueckue paboThI:
HccnenoBanne  3aBUCUMOCTH  YIJla  OTPa)KE€HUs
11 CBETOBOTIO JIy4ya OT yIJia MajeHHus.
W3ydeHne xapaKTepUCTUK H300paKEHUS MpeaIMeTa B
IJIOCKOM 3€pKaje.
HccnenoBanue 3aBUCUMOCTH yIJla MPETOMIICHUS
CBETOBOIO Jiyya OT yIjla NaJEeHUs Ha TPAHULE «BO3AYX —
11.9 CTEKIION.
[Tony4yenue n300pakeHH C MOMOIIBI0 COOMpPArOIICH
JIUH3BIL.
Ormpenenenne POKYCHOTO PACCTOSTHUSA U ONTHYECKOM
CHJIBI COOMPAIOIIIEH JINH3HI.
OnBITHI IO Pa3JIoKEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITEl 0 BOCHPHUATHIO L[BETA MPEAMETOB NPU HUX
HaOJIIOJICHUU Yepe3 IIBETOBBIC (PHIILTPHI
duznueckue sBJIeHUs B mpupoze: 3atMeHus: CoyHIa 1
11.10 JlyHbl, 11BE€Ta TEN, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 TexHuueckue YCTpOMCTBA: OYKH, IIEPUCKOII,
' doToanmapar, ONTUYECKUE CBETOBO/IBI
KBAHTOBBIE ABJIEHUA
121 Onwitel Pesepdopna u mimaneTapHas MOJETh aTOMA.
' Mogens aroma bopa
122 Hcnyckanve u morionieHue cBera aToMoM. KBaHTBHLI
' JInHelyaTeie CIIEKTPBI
12 12.3 PannoaktuBHOCTE. Anb(a, 6eTa- 1 raMma-u3TydeHHs
124 Ctpoenne aromHoro sapa. HykioHHas Mopenb
aTOMHOTrO sapa. M3oTomsl
125 PannoaktuBHble npeBpamienus. llepuon momypacmana
ATOMHBIX s7Ep
12.6 SAnepHble peakuu. 3aKOHbI COXPAHEHHS 3apsI0BOrO U

MacCCOBOI'O YHUCECII




12.7

DHeprus CB3U aTOMHBIX siiep. CBs3b MAacChl U SHEPTUU

PeaKHI/II/I CHUHTE3a U ACIICHUA ANCP. Hcrounuku OHEPIrun

12.8 N
CounHua u 3B€31
12.9 Snepnas _ OHEpreTHKa. JleiictBue  paAMOAaKTUBHBIX
W3JIy4E€HUH Ha )KUBBIC OPraHU3MbI
[TpakTnyeckue paboTHI:
HaGnronenue CIUIOIIHBIX W JIMHEHYATBIX CHEKTPOB
12.10 U3ITy4EHHUS.
HccnenoBaHue TPEKOB: W3MEPEHUE SHEPIMM YACTHIIbI
110 TOPMO3HOMY ITyTH (110 poTorpadusm).
H3mepenue paanoakTuBHOTO (hoHa
@usnueckue SABJICHHMS B IIPUPOJE: €CTECTBEHHBIN
pasvoOaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaAMOAKTUBHOE W3JIyYCHUE IPHUPOAHBIX MUHEPAJIOB,
JEUCTBUE PAJUOAKTHBHBIX M3IYyYEHMM Ha OpraHu3M
YesoBeKa
12.12 TexHuueckue yCTpOiiCTBa: CIIEKTPOCKOII,

VHJVBHIyAJIbHBINA JO3UMETD, Kamepa Buinbcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHMSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe PT'OC

[lonumanne ponu  QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBS3H
¥ TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJHU OSKCIEPUMEHTAa B
buszmke, o0 cucTeMooOpa3ywmieil poau (U3MKA B Pa3BUTUHU
€CTeCTBCHHBIX HAyK, TEXHHUKH M TEXHOJIOTHH, 00 HBOJIOLUHU
bu3NYeCKUX 3HAHUN U UX POJIM B LETOCTHON €CTeCTBEHHOHAYYHOU
KapTHHE MHpa, O BKIAJAE POCCHICKMX W 3apyOEkKHBIX YUEHBIX-
(GbU3UKOB B pa3BUTHE HAyKU, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIETO
MUpAa, pa3BUTHE TEXHUKU M TEXHOJIOTUI

3HaHMSI O BMJIAX MaTepuu (BEILECTBO U IIOJIE), O JBMIKEHMM KakK
crioco0e CyIIeCTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJIIPHOI Teopuun
CTpPOEHHS BELIECTBA, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYEeCKHX, TEIJIOBbIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHME pa3anyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOICTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3HYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBamMM TOHSATUHHOIO armapara U CHMBOJHYECKOIO
s3bIKa (PM3UKHU U WCIOJB30BaHUE WX JUIsl pelieHus] y4eOHBbIX 3ajad;
YMEHHE XapaKTepH30BaTh CBOMCTBa Tel, (U3NYECKUE SBICHUS H
MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onucEBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/I3I/I‘-ICCKI/IG SAIBJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCIINMYHNHBI

Bnagenue ocHOBaMH METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
cOOJIOIEeHHsT TPaBWJI O€30TMAaCHOTO TpyZAa: HAOIIOACHUE (PU3MUECKUX
SIBJIEHUM:

YMEHHE CaMOCTOSATEIBHO COOHMpATh IKCIEPHUMEHTAIBHYIO YCTaHOBKY
U3 JaHHOTO Habopa 0O0OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIBITA ¥ 3aIMCHIBATE €T0 PE3YNIBbTATHI, (HOPMYITHPOBATH BHIBOIBL;
MPOBEJICHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUN (PU3UIECKIX BETUUHH:
YMEHHE IUIAaHUPOBAaTh W3MEPEHHS, CaMOCTOSATEIBHO COOMpaTh
OKCMIEPUMEHTAJIbHYI0 YCTAaHOBKY 10 HWHCTPYKIMH, BBIYHCIATH
3HAYCHUE BEJIIMYUHBI W aHAIM3UPOBATH TOJYYEHHBIC PE3YJIBTATHI C
y4€TOM 33/IaHHOM MOTPEITHOCTH Pe3yIbTaTOB U3MEPECHHIA,
MPOBEJICHUE  HECJOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBAHMIA,
CaMOCTOSITENILHO  COOMpAaTh JKCIEPUMEHTAIBHYI0 YCTaHOBKY U
NPOBOAWTH  HCCIEAOBaHWE IO  UHCTPYKIUH,  MPEICTaBIATH
MOJTyYEeHHBIC 3aBUCUMOCTH (DU3UYECKUX BEIUYHMH B BUJE TaOIUIl U
rpauKoB, YUUTHIBATh MOTPEUTHOCTH, JI€1aTh BHIBOABI IO Pe3yJbTaTaM
WCCIICTIOBAHHUSI

[ToHnMaHue  XapakTepHBIX  CBOMCTB  (u3mueckux  Mojenei




(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, JKMJIKOCTEH W TBEPABIX TEJ, IUIAHETapHas MOJEIb aToMa,
HYKJIIOHHas MOJeNIb aTOMHOTO sJipa) U YMEHHE MPUMEHSTh WX Ui
00BsICHEHUS] (PU3UUECKUX POIIECCOB

YMeHue oOBACHATh (PU3MUECKHE MPOIECChl U CBOMCTBA TN, B TOM
yucilie€ W B KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBJIATh IPUUMHHO-CJIEICTBEHHBIE CBSA3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3yuyeHHBIE CBOICTBA (PU3UUECKUX
SBIICHU, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJEIIH

YMmenue pemarth pacu€THble 3amaud (Ha Oaze 2 — 3 ypaBHeHWil),
UCMONb3ysl 3aKOHbl W (GOpMyJbl, CBs3bIBalOLIMEe (pU3MUECcCKue
BCJIMYMHBI, B YaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJIATh HEAOCTAIOLIME JIaHHbIE, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
OPOBOJUTH PACUYETHI U OLEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO
3HaYeHUS (PU3MUECKON BEIMYMHBI; YMEHUE ONPEICISTh Pa3MEPHOCTh
(bu3n4ecKoil BEeTMUMHBI, IOJIyY€HHOM! IPHU pEIIeHUH 3a/1a41

YMeHue XapakTepu3oBaTb IPUHLMIIBI  JECHCTBUA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIe OBITOBBIX NPHOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUA O
CBOWCTBaX (DU3MYECKUX SBICHUA ¥ HEOOXOoAuMble (PHU3HMUECKUe
3aKOHOMEPHOCTHU

10

11

YMeHue ucCnonap30BaTh 3HaHUS O (U3NYECKUX SBJICHHUSIX B
MOBCEIHEBHON KM3HM Il oOecrneyeHMss ©O€30HacHOCTH NP
oOpamieHUn ¢ OBITOBBIMM ~ HpHOOpaMH M TEXHUYECKUMH
YCTPOMCTBAMM, COXpPAHEHHUS 3/I0pOBbSI U  COONIOIEHUS HOPM
HKOJIOTMYECKOTO TOBEACHUS B OKpY)Kalouleil cpene; MOHUMaHHE
HEOOXOMMOCTH MPUMEHEHMs JOCTHXEHUH (PU3MKHM U TEXHOJIOTHi
JUISL palfMOHAJIbHOTO MTPUPOI0NIOIB30BaHUS

OnelT moucka, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMaLUU
(Gu3n4ecKoro coAep)kaHuss C MCIOJIb30BaHHUEM HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUI; YMEHHUE OLEHUBATh JOCTOBEPHOCTH
NOJYyYeHHOM MH(pOpMAIMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUH U
JOTIOTHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  HCIIOJIb30BaTh  IPHU
BBINOJIHEHUH Y4EOHBIX 3a/JaHUil HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3NYECKOro CONep)KaHUs, CIPAaBOYHbIE MaTepuajbl, PECYpChl CETU
WutepHer; BiajaeHue 0a30BbIMM  HaBBIKAMH  IpeoOpa3oBaHUS
uHpopManui W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYryl0; YMEHHE
co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE UH(OpMaIINU U3 HECKOJIBKUX HCTOYHUKOB




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
11 Mexanuueckoe JBukeHue. MarepuanbHas Touka. Cucrema oOTcuéTa.
) OTHOCUTENBHOCTD IBUKEHUS
PaBHomepHOoe u HepaBHOMepHOe ABMkeHue. Cpeansisi ckopocTb. dopmyia
1.2 JUTSL BRIYUCTICHUS CPEHEH CKOPOCTH: V = S/t
PaBHOMepHOE MpAMONMHENWHOE IBU)KEHUE. 3aBUCUMOCTh KOOPJIWHATHI Tela
OT BPEMEHHU B CIIy4yae paBHOMEPHOI'O IPSIMOJIMHEWHOTO JIBUIKEHUS:
13 X7)=xy +0 1
I'padvikn 3aBUCHMOCTH OT BpPEMEHH MAJIs MPOEKIMH CKOPOCTH, MPOCKIMU
[epeMEIEHUs,, IyTH, KOOPAUHATHl INPU PaBHOMEPHOM IPSMOJIMHEHHOM
JIBUKCHUH
3aBUCUMOCTh KOOPJIMHATHI T€Jda OT BPEMEHH B Cllyyae PaBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:
2
-S‘x':.{:l =1|-'.|;|: *f_ax * £y
<
@opmynbl Ui MPOEKIUH NEPEMEILEHUS, IPOEKIIUA CKOPOCTH M NPOEKINH
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHENHOM JIBUKCHUU:
2
14 .sx(r)=v‘]x-a‘+ax-3.
U_\'(f) =Up, +a, £,
a. (f)=canst,
UDIL - le~ =2ax'5'.'f
I'padku 3aBUCHMOCTH OT BpEMEHU JUIsl MPOEKLUU YCKOPEHUs, MPOEKIHUU
CKOPOCTH, NPOEKLIUU MNEPEMELICHUS, KOOPAMHATHI IIPU PaBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBUKEHUU
CBobognoe manenue. dopmyibl, ONuChIBarOIIME CBOOOJHOE MaJieHUE Tela
M0 BEpTUKAIU (IBM)KEHHE Tejla BHU3 WM BBEpX OTHOCUTEIHHO IMOBEPXHOCTH
1.5 3emnn). ['paduku 3aBUCMMOCTH OT BpPEMEHU MJI NPOEKLIUH YCKOPEHWS,
MPOEKIIUH CKOPOCTH M KOOPAMHATHI MPU CBOOOJHOM MaJeHUM Tejla IO
BEPTHKAIN
CkopocTh paBHOMEPHOTO JIBXKEHHUS Tella MO OKpykHOCTH. HampaBnenue
CKOpPOCTH.
dopmyna 1 BBIYUCIEHUS CKOPOCTU Yepe3 paauyc OKPYKHOCTH M TEPUOJ
oOparieHus:
1.6
L= iR
T

LlenTpocTpemMurensHoe yckopeHue. HampaBieHue HEHTPOCTPEMUTEIBLHOTO
yckopenusi. @opmyina Juist BBIYMCIEHUS] YCKOPEHMUS:




1.7

1.8

_uw
=R
dopmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpAICHUS:
v = 1
T

Macca. IInotHocts BemecrBa. @opmyiia sl BBIYUCICHUS IIJIOTHOCTH:
_m
V

Cuia — BCKTOpHAas1 (bnanqecxaﬂ BeanunHa. CloskeHue Cuil

1.9

SIBnenune unepuuu. [lepsriit 3akon HproToHa

1.10

Bropoii 3akon HerotoHa:

F=m-a

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIBI,
JEHCTBYIOLIEH Ha TEJO

B3aumoneiicteue ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

Tpenue Mokost U TpeHUe CKOJIbKEeHHs. Dopmyna g BBIYMCIECHUS MOIYJIS
CUJIBI TPEHUS CKOJIbKCHUS:

Fo=u-N

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmManuu. 3aKOH YIpyrou
nedopmanuu (3axkoH ['yka):

F=k-Al

1.14

BCCMI/IpHOC TATOTEHHE. 3aKOH BCEMHUPHOI'O TATOTCHUSA:

F=G M
R
Cuna TspxecTu. Y CKOpeHue CBOOOTHOTO TaICHHS.
dopmyna Ui BEIUUCICHHS CUITBI TSHKECTH BOJH3U MOBEepXHOCTH 3eMin: F =
mg.
JBuwxenue mnanet Bokpyr Connna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku

1.15

Hmnynbe Tena — BeKTopHast pru3nyeckasi BeIMUUHA.




1.16

1.17

1.18

1.19

1.20

D=mi
Nmnynbe cuctemsl Ten. M3menenne uMmiryibca. IMITynbC CUiibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJI:
p=nyU +im, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fsoosc
Mexannueckasi MOIITHOCTD:

4
r

N=

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. d)opMyJIa JJIs1 BBIYHUCIICHUA
KHHETHYECKOM OHCPIuu:

.l'.ill‘.'_i'2
BTy

Teopema o knHeTHUECKOU SHEprun. PopmMyra s BEIYMCICHUS

IIOTEHLMAJIbHOW YHEPTUHU TeNa, TOIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexannyeckas SHEeprus:
E=E;+E p

3aKOH COXpaHEeHMsI MEXaHNUUeCKOM sHepruu. @opmyra s 3aK0Ha
COXPAHEHHUs MEXAaHUUYECKOM SHEPTUU B OTCYTCTBHE CUJI TpEHUS: £ = const.
[IpeBpamieHne MEXaHMYECKOW SHEPTUH IIPH HAJIMYUU CUIIBI TPEHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poraar. Momenrt cunsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[ToasmxHbIN 1 HeOABWKHBIN O6510KU. KITJI mpocThix MeXaHN3MOB,

n= Anonesuas

A—aarpaqe:ﬂm A

1.21

JlaBneHue TBEPAOIO Tena.
®opMyia 11 BBIYHMCIICHHS IaBJICHHS TBEPIOTO Tena:

_F
p==

JlaBnenue raza. ATMOcGepHOe 1aBleHUE.




I'mapocraTudeckoe AaBJIeHUE BHYTPH KUIKOCTH.
@opMyita 1 BBIYMCIICHUS 1aBJICHUS] BHYTPU KUAKOCTH:

p=pgh+p,

1.22

3akoH [lackans. ['unpasnudeckuil mpecc

1.23

3akoH Apxumena. Popmyna Uil ONPEACIICHUS BbITAJKUBAIOIICH CHJIBI,
JEHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B KUIKOCTDb WM T'a3:

Fam =PEV

VcaoBue nnaBanus tena. IlnaBanue CYIO0B H BO31YXOIIJIaBaAHUC

1.24

Mexannueckue kojeOaHUs. AMIUIMTYIA, HNEpUOJ M YacToTa KojeOaHWM.
dopmyiia, CBA3BIBAIOLIASL YACTOTY U IEPUOJL KOJICOAHUI:

1.25

MareMaTrnueckuii U NpYKUHHBIA MasTHUKH. [IpeBpaimenHue sHepruu Ipu
K0J1e0aTenbHOM JIBUKEHUU

1.26

3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KI[CHHLIG Kxonebanus. Pe3onanc

1.27

Mexanudeckue BoJHBL. [Ipo1oiibHBIC U TIONIEPEYHBIC BOJIHBI. J[7IMHA BOJIHBI U
CKOPOCTb PacIpOCTPAHCHUS BOJIHBI:

L=v-T

1.28

1.29

3ByK. I'poMKOCTB 1 BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HA TPaHMIIE
IBYyX cpel. IHdpa3Byk U ynbTpa3ByK

IIpaxmuueckue pabomul

W3mepenune cpeaHel MIIOTHOCTH BEILECTBA; apXUMENOBOM CHIIBI; )KECTKOCTH
MPYXHUHBL;, K03(pPUIIMEHTa TPEHUS CKOJIbKEHUS; Pa0OTHI CUJIBI TPEHMUSI, CHIIbI
YIIPYTOCTH; CPEIHEH CKOPOCTH ABMKEHHsI OpycKa MO HAaKJIOHHOU MJIOCKOCTH;
ycKOpeHusi Opycka HpH JBH)KEHUHU [0 HAKJIOHHOHM IJIOCKOCTH; 4acTOThI U
nepuosia KojieOaHUM MaTeMaTH4eCKOro MasTHUKA; YacTOThl M IEepHoja
KoJeOaHui MPYKUHHOTO MAasTHUKA; MOMEHTa CHJIbl, JEHCTBYIOLIEro Ha
pblyar; paboThl CHJIBI YOPYrOCTH TMpH TNOAbEME TIpy3a C MOMOILBIO
HETIOJBMKHOTO OJIOKa; pabOoThl CHJIBI YIOPYTOCTH TMpU MOABEME TIpy3a C
MTOMOIIIBIO TTOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOrpyKEHHOU
4acTH Tejla U OT IJIOTHOCTH >KMJKOCTH; HE3aBHCHUMOCTH BbITAJIKMBAIOLIEH
CHUJIBI OT MACChbl TE€jla;, CHUJIbI TPCHUSA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOT'O
JABIEHUS M OT pOJa IOBEPXHOCTH; CWJIBI YIPYrOCTH, BO3HUKAIOIIEH B
MpYXHUHE, OT CTeNeHU AepopMaluu MPYXKHUHBI; YCKOPEHHsI Opycka OT yria
HAKJIOHA HaNpaBIAIOLIeH; mepuoAa (4acToThl) KoJIeOaHHH HHUTSHOTO
MasTHHKa OT JJIMHBI HUTHU, IIEpHOOA KoJieOauuii MPY>XUHHOI'0O MajdTHHUKA OT
Maccel Ipy3a M JKECTKOCTHM MPYXKHHBI; HCCIEIOBAaHUE HE3aBUCHMOCTH
nepuoaa KoieOaHWi HUTSIHOTO MasTHUKA OT Macchl Tpy3a. IIpomepka
yCIIOBUSI paBHOBECUS pblyara

1.30

Qusuueckue sA6neHus 6 npupooe. TIPUMEPBl IBMKEHHUS C Pa3InYHBIMU
CKOPOCTSIMM B JKMBOM M HEXHUBOM NIPUPOAE, NECUCTBUE CUIBI TPEHUS B
IIPUPOAE U TEXHUKE, NMPWIMBBI U OTJIMBBI, IBIKEHUE IIaHET COIHEYHOU




CHUCTEMBbI, PEaKTUBHOE JABHKEHUE UBBIX OPraHU3MOB, pbIUYard B TeJe
YeNIoBeKa, BIUSHUE aTMOC(HEPHOTO IaBJICHUS Ha )KUBOW OpPraHU3M, IIJIaBaHHUE
pbIO, BOCIHpPHUSATHE 3BYKOB KHUBOTHBIMH, 3EMJICTPSICECHHE, CEHCMHYECKHE
BOJIHBI, IlyHAMH, X0

Texnuueckue ycmpoiicmea: COUAOMETP, NATYUKH MOJOKEHUS, PACCTOSHUS U

YCKOpPE€HH, AWUHAMOMECTP, NOJMIMIIHUKH, PAKEThI, pbIyar, HO,Z[BPI)KHBII’I nu
HGHOI[BI/I)KHLIﬁ 6HOKI/I, HaKJIOHHAA IJIOCKOCTb, IMPOCTHIC MCXAaHU3MbI B 6BITy,

1.31 COOOIIAIONTUECS COCY/IBI, YCTPONCTBO BOJOMPOBOAA, THIPABINYECKUI Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJOT,
WCIIOJIH30BaHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITJIOBBIE SIBJIEHU S
OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOro, JKHJIKOTO W Ta3000pa3HOTO COCTOSHUUN
BemectBa. Kpucrammmdaeckue u amopdHbIie Tena

29 JBmxenune wuactuil BemecTBa. CBS3b CKOPOCTH JBM)KCHHS YaCTUI[ C

) TeMreparypoil. bpoynosckoe aBmxenue, iudys3us

2.3 CmayuBaHue U KaWJUISIPHBIC SIBICHUS

2.4 TemnnoBoe pacIupeHne U CKaTue

2.5 TemnoBoe paBHOBECHE

26 BHyTpeHHSIfI sHeprusi. PaboTta u Teruionepenada Kak CriocoObl M3MEHEHUS
BHYTPEHHEHN 3HEpruu

2.7 Buasl Tenionepenaun: TemIONpOBOIHOCTh, KOHBEKIIMS, U3IyUEHUE
HarpeBanue wu oxnaxaeHue Tten. KonudecTBo TeminoThl. Y enbHas
TCINIOEMKOCTD:

>® O=cm(t,—1)
3aKOH COXpaHEHHUs SHEPTHM B TEIUIOBBIX MpOIEccax. Y paBHEHUE TEIIOBOIO
OajaHca:

29 0+0,+..=0

1 2 '
Ucnapenue n koHneHcauus. MI3MeHeHHe BHYTPEHHEH SHEPruu B MPOLECCE

210 WcrnapeHuss W KoHJeHcanuu. KumeHwe KUAKOCTH. VYAenbHas TeIioTa
napoobpazoBanus: L = Q/m

2.11 Brnaxnocts Bo3ayxa
[InaBnenme u Kpucraumsaunusa. l3MeHeHWe BHYTpPEHHEH JSHEpPruM IIpU
MJIABJICHUU U KPUCTAIUIU3AMU. Y AelIbHAs TeIJIOTa MJIaBJICHUS:

2.12 0

» m
BHyTpeHHs1 SHeprus cropaHusi TOIUIMBA. YJelbHass TEIUIOTAa CTrOpaHUs
2.13 ToruuBa: ¢ = Q/m
2.14 [Tpunnumne! padoTs! TermoBsix aurateneit. KIT/ remioBoro qsuratesns




2.15

IIpakmuyeckue pabomul

N3mepenne  yAenbHOM  TEIUIOEMKOCTM — METAUIMYECKOTO  LIWIMHJPA;
KOJIMYECTBA TEIUJIOThl, IIOJYYEHHOIO BOJOH KOMHATHOM TeMIIepaTypsl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIYIIEH HArpeTblii IWIMHJD;
KOJINYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LIMIMHAPOM, IOCIE ONyCKAHUs
€ro B BOJly KOMHATHOM TeMIIEpaTyphl; OTHOCUTEIbHON BIa)KHOCTH BO3/1yXa;
yIeNbHOM  TEeImIoThl  IUIAaBIE€HUsA JbAa. lcciegoBaHue  U3MEHEHHUs
TCMIICPATYpPhbl BOJABI IIPU PaA3JIMYHBIX YCJIOBUAX; SABJICHUA TemroodOMeHa npu
CMELIMBAHUU XOJIOJHOM U ropsyel BOJIbl; ITpoliecca UCIIapeHus

2.16

2.17

3.1
3.2
3.3

34

3.5

Qusuyeckue AeleHUs 8 npupode: TOBEPXHOCTHOE HATSOHKEHHE U
KanwUIApHbIE SBJICHUS B MPUPOJC, KPUCTAUIBI B TPUPOIE, U3ITYyUCHUE
Connua, 3amep3aHue BOAOEMOB, MOpCKHE Opusbl; 00pa3oBaHHE pPOCHI,
TyMaHa, uHesl, CHera

Texuuueckue  ycmpoticmea:  KalWUISIPbl, TMPUMEPHl  UCIOJIb30BaHUS
KPUCTAJJIOB, >KHJKOCTHBIA TEPMOMETpP, JMJATUMK TEMIIepaTyphl, TEPMOC,
CHUCTeMa OTOIICHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,
JIBUTATEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKUX 3apsiioB

BsaumoneiictBue 3apspkeHHbIX Teil. 3akoH Kynona

3aKOH COXpaHEHHUs AIIEKTPUYECKOr0 3apsia

Onexrpuueckoe mnojue. Hanpsk€HHOCTh 3nekTpudeckoro mnousid. ITpuHnmn
CYNEPHO3ULIMU IEKTPUUYECKUX M0JIEH (Ha KaUeCTBEHHOM YPOBHE)

Hocurenu snexktpuueckux 3apsiaoB. [leficTBHE SIEKTPUYECKOro MOJsA Ha
JJIIEKTpUYECKUE 3apsabl. [IpOBOIHUKH U JUDIIEKTPUKU

3.6

[TocTostHHBIN 3nekTpuyeckuid ToK. JlelcTBus snekTpuyeckoro Toka. Cuna
Toka. Hanpsbxenue.
I=q/t, U=A4/q

3.7

QHGKTpI/I‘lCCKOC COIIPOTUBJICHUC. y,I[eJIBHOC QJICKTPHUYCCKOC COIIPOTHUBIICHUC!
R =pl/S

3.8

3.9

3.10

3akoH Oma as yyacTtka snekrpuueckoit nenu: [ = U/R

ITocmenoBaTenpHOE COCOINHCHUEC ITPOBOAHUKOB:

I, =1, U=U,+U,: R=R +R,
HapaJ'IJ'IeJILHOC COCIMHCHUC ITPOBOAHUKOB PAaBHOI'O COIMIPOTHUBIICHUA:

U=UgI=I+I;R=2.
: > 575

CmenaHHbIe COEUHEHUS TPOBOJHUKOB
Pabota u momHOCTE 2nekTpuueckoro Toka. 4 = Ult, P = Ul

3.11

3akon Jlxxoyns — Jlenua:




O=I"-R-t

OneiT Dpcrena. MarHuTHoe 1ojie MPSIMOTO MPOBOJHHMKA C TOKOM. JIuHuum

3.12 MAarHUTHOW MHIYKIIUHU

313 MarnutHoe 1oje IIOCTOSHHOIO MarHuTa. B3auMoaelcTBHE ITOCTOSHHBIX
MarHMTOB

3.14 JIelicTBHE MarHUTHOTO I10JI1 HAa IPOBOJHUK C TOKOM

3.15 OmnbiTel @apanes. SAABnenue anexkTpoMaruiuTHoM HHAYKIMU. [IpaBumno Jlenna
Ilpakmuueckue pabomol
W3mepenne  HIEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
AIEKTPUIECKOTO TOKA; PaOOTHI JIEKTPUUECKOTO TOKA.
UccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IMPOBOJHUKE
(pe3ucTopbl, JaMIIO4Ka), OT HANpPSOKCHHWs Ha KOHIIAX IIPOBOJHUKA,

3.16 3aBUCMMOCTH COTPOTUBIEHUS OT JUIMHBI MPOBOJHMKA, IUIOMIAAN €ro
MOTIEPEYHOT0 CEUYCHHUS U YJEIbHOTO COMPOTUBIICHUSI.
[TpoBepka rpaBuia TS AIEKTPUUECKOTO HaIPsHKEHUS npu
MOCJICIOBATEIbHOM ~ COSAMHEHUH TPOBOAHUKOB;, TIpaBWiIa JJIS  CHJIBI
AJCKTPUYECKOTO TOKA TIPU TapaJUieIbHOM COCAMHEHUH IPOBOJIHUKOB
(pe3uCTOpHI M JIAMITOYKA)
Qusuueckue s6ieHUs 6 Npupooe: DICKTPUUECKHUE SBICHHS B aTMocdepe,

3.17 AJIEKTPUUYECTBO KUBBIX OPTraHMU3MOB, MAarHUTHOE TIoJie 3eMiH, Jpeid
MTOJTFOCOB, POJIb MArHUTHOTO TTOJIS JJIS )KU3HHU Ha 3eMJIe, MOISPHOE CUSTHUE
Texuuueckue ycmpoucmea: 3IEKTPOCKOII, aMIIEpMETp, BOIBTMETP, PEOCTar,
CYETUMK DJICKTPUYECKON DSHEPTUM, DIIEKTPOOCBETUTENbHBIE TMPUOOPHI,

3.18 HarpeBaTelIbHbIE ANEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEAOXPAHUTENH, DJIEKTPOMATHHUT, SJIEKTPOABUTATENb IMOCTOSHHOTO TOKa,
TE€HEPATOP MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHeIie BOJHBIL. [1Ikana 351eKTpoMarHuTHBIX BOJIH

3.20 JlyueBast Mmogensb cBeta. [IpsimonnHeliHOe pacpoCcTpaHEHUE CBETa

3.21 3akoH oTpaxkeHus cBerta. [1mockoe 3epkarno

3.22 [Tpenominenue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucniepcusi cBera

324 JInnza. Xop nyyel B muH3e. DOKYCHOE PACCTOSHUE JIMH3BL. ONTHYECKas cuiia

' ma3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruyeckue NpudopsI
Ipaxmuueckue pabomol

N3mepenne onTuyeckod Cuibl coOuparomeid  JUH3B;  (OKYCHOTO
paccTosiHus cobuparoiei TMH3HI (0 CBOMCTBY paBEHCTBA pa3MepOB IpeaIMeTa U
M300pakeHMs, KOTJla MPEIMET PacroyioKeH B JBOWHOM (okyce), mokazarens

3.26 npenomIIeHMs CTEKJA.

HccnenoBanme CcBOWCTBa M300paKeHHsI, TOIYYCHHOTO C TIOMOIIBIO
coOuparomeld JUH3bI; HU3MEHEHHUS (OKYCHOTO DPACCTOSIHUS JBYX CIJIOKEHHBIX
JIMH3; 3aBUCHMOCTHU YIJIa TPEJIOMJIEHUS CBETOBOTO Jyya OT YIJia MaJeHUs Ha
TPAaHMIIE «BO3IYX — CTEKIIO

397 Quzuueckue senenus 6 npupooe: 3atmenus ConHna u JIyHbI, 1IBETa Te,

OINITHYECKHUE SIBIEHUS B arMoc(epe (uBeT HeOa, pedpakuus, paayra, MUPax)




RANE I

398 Texnuueckue ycmpoiicmea: OYKH, TEPUCKOI, QOToarmapar, ONTHYECKHE

CBETOBO/IBI
4 KBAHTOBBIE SIBJIEHU

41 PannoaktuBHOCTh. Anb(da-, Oerta-, ramma-usnydeHws. Peakuum anbda-u
Oera-pacrajga

49 OmneiTel Pesepdopna mo paccesnuto anbda-uacturl. [lmaHerapHas moenb
aroMma

4.3 CocrtaB aToMHOTO siipa. M30To1bI

4.4 [Tepuon nonypacnana aTOMHBIX SIAEP

4.5 SAnepHble peakiuy. 3aKOHbBI COXPAaHESHUS 3apsIOBOIO U MacCOBOTO YHCEI
Qusuueckue s61eHUs 6 Npupode: €CTECTBCHHBIM pPaTUOaKTUBHBIA (OH,

4.6 KOCMHMYECKHE JIYYH, PaJUOAKTHBHOE H3JTy4YE€HHUE MPUPOJHBIX MHHEPAJIOB,
JeiCTBHE PaJIMOAKTUBHBIX W3ITy4YE€HUN Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, WHIWBUAYAIbHBIA JO3UMETD,
kamepa BunbcoHa, siepHast SHEpreTuka

IIpomexyTouHas aTrecTanms: 7 KJIacc - yCTHBIN 3K3aMeH 1o ouiieram, 8 u 9 kiace -
y4eT y4eOHBIX JOCTH/KeHU HA OCHOBE HAKOIIEHHBIX TeKYIIHX OLEHOK,
3a(pMKCHPOBAHHBIX B KJIACCHOM KypHaJie.

YYEBHO-METOJAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O

IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1JI1 YAEHUKA

. ®uzuka. 7 ki1.: YuebHuk /i o0meoOpa3oBaTenbHbIX yupexaenuii / A. B. Ileppimkun. A.N.
Nanos — M.: [Ipocsemenne, 2024

. ®uzuka. 7 k. Junaktuueckue marepuansl. / A. E. Mapon, E. A. Mapon. — M.: Jlpooa,
2011.

. ®uzuka. 8 ki1.: YueOHUMK ans olmeoOpazoBarenbHbIX yupexaenuit / M. M. Ilepbikus,
A.N.NBanoB — M.: [IpocBemienue, 2025

. ®uzuka. 8 k. [unaktuueckue marepuansl. / A. E. Mapon, E. A. Mapon. — M.: Jlpooa,
2011.

. ®uzuka. 9 xin.: Yuebnuk / I.M.. [lepbikun, E.M. I'yrauk, A.W. UBanos, M.A. IletpoBa. —
M.: IIpocBemienue, 2025-2026.

. CoopnuK 3a7a4 1o pusuke. 7-9 kinaccel: yueOHOe mocodue st o0Ieo0pa3oBaTeIbHBIX
opranuzanuii / B.W. Jlykamuk, E.B. IBanosa. — M.: IIpocBemenue, 2015-2020

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
DJIeKTPOHHbBIE y4eOHbIEe H3TaHUSI:
®wuszuka. bubnmoreka HarnsaHBIX mocoduii. 7—11 kmaccel (mox penakiueit H. K.
XaHHAHOBA).
JIaGopatopHble paboThl O pu3MKe. 7 Kiacc (BUpTyaiabHas pU3HuecKas 1adopaTopus).
JlaGoparopHble paboThl 1o ¢pu3uKe. § Kiacc (BUpTyaiabHas puznyeckas 1aboparopus).
JlaGoparopHble paboThl 1o ¢pu3uKe. 9 Kiacc (BUpTyaibHas pusndeckas gadopaTopus).
DNEeKTPOHHBIE MPUIIOKEHHS K yYeOHUKAM.

DJIEKTPOHHBIE 00pa30BaTebHbIE PeCypChl
1. Caiitr  wm3marenscTtBa  Axamemkaura/YueOHuk  http://www.akademkniga.ru/cgi-



http://www.akademkniga.ru/cgi-bin/page.cgi

bin/page.cgi
2. OUIIN  (http://www.fipi.ru/view/sections/218/docs/515.html)

3. Enunas xomnekiuys nudpoBeix 00pa3oBaTenbHBIX pecypco (http://school-
collection.edu.ru/)
4. denepanbHBINA HEHTP HHOOPMAITMOHHO-00pa30oBaTeNIbHBIX pecypcoB (PLIMOP)

(http://fcior.edu.ru/catalog/meta/4/mc/discipline%2000/mi/6/p/page.html)
5. VYuu.py https://uchi.ru/teachers/lk

Ckaiicmapt. https://skysmart.ru/

Mos mikoua. https://myschool.edu.ru/

6.

7.

8. Oo6pazoBarenbubiit moptan. Caam ['UA. Pemry EI'D. https://ege.sdamgia.ru/
9.

1

Poccutiickas anekTponHas mkoia. https://resh.edu.ru/
0. IInmardopma 1yt MPOEKTHOW AEATENBHOCTH B IIKOJIE U JoMa. https://globallab.ru/ru/
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