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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM YpPOBHE OCHOBHOI
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmu mpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHu3aluio H3ydeHus (U3UKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanmm3anuu  TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3yibTaTaM  OOydeHHus, a  TakKe  MEXIPEJAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs.
[IporpammMa 1o ¢u3MKe yCTaHABIMBAET pacHpeAciicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), MpeajgaraeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOTO COJEpKaHus U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
Ou3MKa SBISETCS CUCTEMOOOPA3YIOLIUM /JIsi €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MOCKOJIbKY (pH3HUecKue 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MUpa, MperocTaBiseT HauOojee siCHble O0pas3lpl MPUMEHEHHs HAaydHOro MeEToja
MO3HAHUs, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPaMOTHOCTM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3uku Ha 0a30BOM YpPOBHE IMPEAINONAraeT OBJaJE€HUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTBD:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIOJIb30BaTh HAy4YHBIE JOKA3aTENbCTBA IS
MOJTyYEHUs BBIBOJIOB.
[lenu wm3yueHust (QU3MKM HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepaiuu, pealu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaMMBI,
yTBepxka€HHONW pemenneM Kosmermn MunncreperBa mpocsemenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHe HHTEpeca U CTPEeMIIEHUS OOYy4aroIUXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUECKHX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHHA O HAyYHOM METOAE TMO3HaHUs | (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;



e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIA;

® Dpa3BUTHE INPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymeld npodeccnoHaIbHON
JeSITebHOCTH, CBSI3aHHOM ¢ (M3MKOH, MOATrOTOBKA K JalbHENIEMy O0yYEHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, YIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e [puoOpeTeHHEe yMEHUH ONUChIBaTh W  OOBACHATH (PU3HUECKUE SBJICHUS C
UCIIO0JIb30BAaHUEM I0JTyYEHHbBIX 3HAHUIA;

® OCBOGHHME METOJIOB DELICHHUsS MPOCTEHIINX pacu€THBIX 334ad C HCHOJIb30BAHUEM
bu3nuecKux Mojesel, TBOPUECKUX U MPAKTUKO-OPUEHTHPOBAHHBIX 33/1a4;

e Dpa3BUTHE YMEHMH HaOIOJaThb MPUPOJHBIE SBICHUS U  BBIIOJIHATH  OIIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTANIbHBIE HCCIIEAOBAHUS C MCIIOJb30BaHHEM
U3MEPUTEIBHBIX PHOOPOB;

e OcBOEHHME MPUEMOB PabOTHl ¢ MH(popMaiued (GU3MUECKOro coaep’KaHMs, BKIIOYas
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIN3 W KPUTHUECKOE
OlLIEHUBaHHE HHPOPMALIUY;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
U COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTUKEHUAX (PU3NUecKoi HayKH.

Ha u3yuenue ¢u3uku (6a30Bbli ypoBeHb) Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4UTeNb JejaeT BbIOOp MpoBelIeHHs Ja0OpaTOpHBIX PabOT H
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3a/laHui, IpeJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO AK3aMeHa 10 (PU3UKE.

IIcuxosioro-negarornyeckas XapakrepucTuka ooyvyawomuxcs ¢ 311P

Kareropusi nereit ¢ 3[1P — maubonee MHoroumcieHHas rpymnma cpeau neteit ¢ OB3,
XapakTepusyromasicss  KpailHell  HEOJHOPOJHOCTBIO  COCTaBa, KOTopas — OOycJoBIieHa
3HAYUTEIBHBIM PAa3HOOOpa3UeM STHOJOTMYECKHX (DAKTOPOB, MOPOMKAAIOUIMX JAHHBI BUJ
MICUXUYECKOTO JTM30HTOreHe3a, YTO OOYCIOBJIMBAET 3HAYMTENbHBIM JUAra30H BBIPAKEHHOCTH
HapyILIECHUN.

OyHKIMOHANBHAS W/WIK OpraHudeckas HEJIOCTaTOYHOCTh LIEHTPaJbHOM HEpBHOMN
CHCTEMBI B HEKOTOPBIX CIIydasX MPUBOJAUT K OOJbIIEH BBIPAXKEHHOCTH U CTOWKOCTH HapylIeHUS
npu 3IIP, uyto ompexnenser HEOOXOAWMOCTh OOCCIICUCHHS CIEIUAIbHBIX 00pa30oBaTEIbHBIX
YCIIOBUI TIPU MX O0YYEHHUHU Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHuUs.

Jlaxke MpH yCIOBHUU MOJYyYEHUS CIENUATU3UPOBAHHOM MOMOLIM B IEpPUOJ OOy4eHHs B
HayanbHOM miKone oOyuwaromuecs ¢ 3[IP kak mpaBWiIO MPOJOJKAIOT HCIBITHIBATh B TOW WU
UHOW CTENeHM 3aTpyJHEHHUsS B Y4eOHOH AeqATenbHOCTH, OOYCIOBICHHBIE Ae(pUINTAPHBIMU
MIO3HABATEJILHBIMA CIIOCOOHOCTAMH, CHENM(PUUECKMMU HEIOCTaTKaMU IICUXOJIOTHYECKOTO U
pEYEBOr0 pa3BUTHUSA, HAPYLICHUSMHM pETYJISLUU IOBEACHUS M JESITEIbHOCTH, CHUXECHHEM



YMCTBEHHOH paboTOCOCOOHOCTH M MPOAYKTHUBHOCTH. OOmmmu s Bcex nereir ¢ 3I1P
ABJISIIOTCSL TPYJHOCTH NPOU3BOJIBHON CAMOPEryJSILMM, 3aMEUICHHBIH TeMI M HEPaBHOMEPHOE
Ka4eCTBO CTAHOBJICHUS BBICIIMX ICUXMYECKUX (DYHKIMIA, MOTHBAIIMOHHBIX M KOTHUTHBHBIX
COCTaBJIAIOLIMX [M03HABATEIbHOM JESITEeIbHOCTH. [l 3HAUUTENbHON YacTu JeTel U MOAPOCTKOB
¢ 3IIP TunuyeH u NePHUUUAT COLUUATBHO-TIEPLENTUBHBIX U KOMMYHHUKATUBHBIX CIIOCOOHOCTEH,
HEpPEeAKO COIpPSDKEHHBIH € MpoOJeMaMu 3MOLMOHAIBHOW pEryislydd, YTO B COBOKYIHOCTH
3aTpyaHSAET UX IPOJYKTUBHOE B3aUMOJAECHCTBHUE C OKPYKAIOILMHU.

C mnepexomoM OT COBMECTHBIX YYEOHBIX JEHCTBMH TOJ PYKOBOJACTBOM YUMTEINs
(XapakTepHbIX IJisi HaYaJbHOM IIKOJIbI) K CAMOCTOATENbHBIM (HAa YPOBHE OCHOBHOM IIKOJIBI), K
noapoctky ¢ 3IIP npeawsBisitoTcs TpeOOBaHUS CaMOCTOSITEIBHOIO MO3HABATEJIBHOIO IMOMCKA,
MIOCTAaHOBKH Y4EOHBIX ILIeJIel, OCBOCHHS M CAMOCTOSITEIBHOTO OCYIIECTBICHHS KOHTPOJIBHBIX U
OLICHOYHBIX JCHCTBUM, MHUIMATUBBI B OpraHU3aluM ydeOHOro corpyaHuuecta. Ilo mepe
B3pPOCJICHUSI y TOJPOCTKA IMPOUCXOAUT KAUECTBEHHOE IpeoOpa3oBaHne Y4EeOHBIX IEHCTBUI
MOJICJIUPOBAHMsI, KOHTPOJIS,, OLIEHKM U IEpexo] K Pa3BUTHIO CIIOCOOHOCTH MPOEKTHPOBAHUS
COOCTBEHHOW Y4eOHOW JESTeIBbHOCTH M IIOCTPOCHHUIO >XKM3HEHHBIX IUTAHOB BO BPEMEHHOM
nepcreKTHBe. XapakTepHOW O0COOEHHOCTHIO IOAPOCTKOBOIO MEpHOJa CTAHOBUTCS DPa3BUTHE
(GopM MOHATUIHOIO MBIIIICHUS, YCIOXKHIIOTCS UCIOJIb3yeMble KOMMYHUKAaTUBHBIE CPEACTBA U
croco0bl OpraHM3allid y4yeOHOro COTPYIHMYECTBA B OTHOIIEGHUSX C YUUTEISIMH U
CBEpPCTHUKaMH. AKIEHT B KOMMYHUKAaTUBHOH JESATEIbHOCTH CMEIIAETCS Ha MEXJIMYHOCTHOE
o0IIeHHe cO CBEPCTHUKAMH, KOTOpOEe MpHOoOpeTaeT A MOAPOCTKAa 0coOyro 3HAYMMOCTb. B
JUYHOCTHOM pPa3BUTUU HPOUCXOISAT MHOIOYHUCIIEHHBIE KAaue€CTBEHHbIE HM3MEHEHHS MPEXKHHUX
UHTEPECOB U CKJIIOHHOCTEH, KaYeCTBEHHO M3MEHSETCS] CAMOOTHOILLICHUE U CAMOOLIEHKA B CBSI3U C
MOSIBJICHUEM Yy TOJPOCTKAa 3HAYUTENIbHBIX CYOBEKTHBHBIX TPYJHOCTEH U MEpeKUBaHUHU. Y
JEBATOMY KJacCy 3aBepIIacTCs BHYTPEHHSS IEPEOPUEHTAIMsl C NpPaBWJI M OrPaHUYCHMH,
CBSI3aHHBIX C MOpAJIbIO MOCTYILIAHUS, HA HOPMbI TIOBe/IeHUs B3pocibIX. CiaenyeT yuuThIBaTh psij
0CcO0EHHOCTEH MOJPOCTKOBOIO BO3pPAcTa: OOOCTPEHHYIO BOCHPUUMYHUBOCTD K YCBOCHHMIO HOPM,
LEHHOCTE W MoOJelield TOBEICHMS; CIIOXKHBIE TIIOBEICHUECKUE TMPOSBICHUS, BbI3BaHHbBIC
OPOTHBOPEYMEM MEXAy MNOTPeOHOCThIO B MPU3HAHMHM MX CO CTOPOHBI OKPYXKAIOIIHUX U
COOCTBEHHOW HEYBEPEHHOCTHIO; M3MEHEHHE XapakTepa M crmoco0a OOIICHHUS W COIMaIbHBIX
B3aumozeiicteuil. Ilpouecc B3pocienust y nereit ¢ 3IIP ocnoxssercs XapakTepHBIMU s
JAHHOW KaTeropuu ocoOeHHOCTsMU. Y mojapocTkoB ¢ 3I[IP wacto HabmromaroTCs MpU3HAKU
JMYHOCTHON HE3pENIOCTH, MHOTHE U3 HUX BHYIIAEMbI, JIETKO MOAJAIOTCS YOeXKIeHUI0, HE MOTYT
OTCTOSITh COOCTBEHHYIO MO3ulKi0. (OcoOble CI0KHOCTM MOTYT CO3/aBaTh HapylIEHUs
IIPOU3BOJBHON PETYISALMU: JUIsl HUX XapaKTEpPHbl YacTble MMITYJIbCUBHBIE PEAKIMH, OHU HE
MOTYT CIIEpP’KUBATh CBOU CTPEMJICHHUS U IMOPHIBBI, ObIBAIOT HE CAEpXaHbl B MPOSBICHUH CBOUX
HMOIMH, CKJIOHHBI K MEPEeMEHYMBOCTU HacTpoeHHs. B menom y Bcex oOyuatommxcs c 3I1P
OoTMeuaeTcsl c€i1adoCTh BOJIEBBIX IPOLECCOB, YTO IPOSBISAETCS B HEBO3MOXKHOCTH CHENaTh
BOJIEBOE YCWJIME NIPU YUEOHBIX U UHBIX TPYAHOCTSIX.

VY mnoapoctkoB ¢ 3IIP HechopmupoBaHbl BHYTPEHHHE KPUTEPUU CAMOOLEHKH, YTO
IPUBOJIUT K CHU)KEHHUIO YCTOWYMBOCTH 10 OTHOILIEHHUIO K BHEIIHEMY HETAaTUBHOMY BO3JIEHCTBUIO
CO CTOPOHBI OKPYXAIOIINX, MPOSBISETCS B HECAMOCTOSATEIHHOCTH, HEYCTOWYMBOCTU MO3UIUI
OpU pelIeHUH TeX WM MHBIX BOMPOCOB M TOBEICHUS B 1I€JOM, B IIA0JIOHHOCTH CYXKICHUU.
Obyuatomecs ¢ 3[IP neMOHCTpUPYIOT KaK MpPaBHJIO 3aBBIIIEHHBIH YpOBEHb MPUTA3AHUN
ATOLIEHTPUYECKOr0 XapakTepa. HemocraTku caMoOperyiasiiuu BO MHOIOM CKa3bIBAalOTCS Ha
CHOCOOHOCTH K IUIAHMPOBAHUIO, MPUBOAAT K HEONPEIECICHHOCTH HMHTEPECOB M KM3HEHHBIX
NIEPCIIEKTUB.

IIpu opranmzanuu oOy4yeHMsI Ba)XXHO YYMTHIBaTb OCOOEHHOCTH I103HABATEIbHOIO
Pa3BUTHS, SMOLIMOHAIBHO-BOJIEBON M JIMYHOCTHOH cdeprl oOydatonmxcs ¢ 3[1P, cnemmduky
YCBOEHMsI UMH Y4eOHOI0 MaTepuara.

OcoOeHHOCTH TT03HABATENLHON CephI



CBoeoOpa3ue moO3HaBaTeNbHOM  gesrenbHOocTH 1pu  3IIP  sBisgercs  OCHOBHOM
XapaKTEPUCTUKON B CTPYKTYpE€ HAPYILEHHMs, MOCKOJIbKY CBSI3aHA C NEPBUYHBIM COCTOSTHUEM
¢ynkunonanbHOl M / winm opranmyeckor Hemocratounoctu LIHC. ¥V mogpoctkoB ¢ 3IIP
OTMEUAeTCs] CHU)KEHHE YPOBHA MO CTENEHU CHOPMHUPOBAHHOCTH CTPYKTYpPhl MO3HABATEIbHOMN
nesTeNIbHOCTH. [103HaBaTeNIbHbBIE MTPOLIECCH] CHUKEHBI 110 YPOBHIO IPOAYKTUBHOCTH, 3aTPYIHEH
npouecc ux (OpMUPOBAHUS U KOMIICHCALIUH.

CoxpaHsieTcsi HEYCTOMYMBOCTh BHHUMAaHHs, CHI)KEHHE O0BEMa, MEPEKII0YaeMOCTH H
KOHLIGHTpAlluM, TPYAHOCTH IIEPEKIIIOYEHHUS] C OJHOrO BHUJA JEITEIIBHOCTH Ha JApPYrom.
OTIUYUTENbHBIMA OCOOCHHOCTSIMU BHHMaHUSI TOAPOCTKOB ¢ 3[IP ABISAIOTCS TOBBIIICHHAS
HCTOIAEMOCTh M MPECHIIAEMOCTb, BBIPAXKEHHAsI 3aBUCHUMOCTh OT BHEIIHHUX I[OCTOPOHHUX
BO3/ICUCTBUS, CHIDKEHHAs NOMEXOYCTOWYMBOCTbD, CIIOKHOCTBH YAEP)KaHUS MPH HEOOXOAUMOCTH
BBIMIOJHEHUs] JANUHHOrO psaa onepauuid. IkonapHuku He MoryT auddepeHInpoBaTh
pa3IpakuTeNM MO CTENEHU BAaXKHOCTH, COCPEAOTAYMBATHCS HA CYLIECTBEHHBIX IPU3HAKAX,
OBICTPO OTBIIEKAIOTCA.

CMBICIIOBBIE MTPHEMBI 3aIIOMUHAHHS JTOJITO HEe (OopMHPYOTCs, MKOIbHUKH ¢ 3I1P vamme
UCIOJIB3YIOT MEXaHHUECKOE 3ayYMBaHKE, HO M0 MPUYNHE CIA00CTH CJIEeIOB MaMATH U CHIKEHUS
0o0beMa HENMPOUHO 3aIIOMUHAIOT MaTepHall.

B Oonbmielt cremeHu  OKas3bIBaeTCS  HapylleHa MBICIUTENbHAs  JI€ATEIbHOCTh
obygaromuxcsi ¢ 3[1P. B MOTUBAaIlMOHHOM KOMIIOHEHTE IIKOJIBHHUKU JEMOHCTPUPYIOT CIIA0YIO
MIO3HABATEIIbHYIO W  [OUCKOBYK) aKTUBHOCTh B  PEUICHUM  MBICIUTENbHBIX  3a/ad,
MIOBEPXHOCTHOCTh IpU BbIOOpEe croco0a JEHCTBHUS, OTCYTCTBUE CTPEMJIEHUS K IIOUCKY
pauMoOHAIBHOIO peuieHus. B omnepanroHaIbHONM OCHOBE MBICIHUTEIBHON JIESTEIbHOCTU
HAOMIOAIOTCA TPYJHOCTU IPU BBHINOJIHEHMM JIOTUYECKUX JEWCTBUN aHanM3a U CHHTE3a,
KJIacCU(UKAIIUU, CPAaBHEHUS U 000OIICHHUS.

Obyuarommumes ¢ 3IIP  clH0XkHO C€aMOCTOSATENBHO MPOBOAUTH AHAJIU3 HAa OCHOBE
BBIJICJIEHUSI M CONOCTABJICHHsS TPHU3HAKOB OOBEKTOB, SIBICHUH U TOHATHH, OIpPEENsATh
CYILIECTBEHHbIE NPU3HAKH, ONMUPATHCS HA HUX IMPH YMO3AKIIOUEHUSX. TPYyIHOCTH BbI3BIBAIOT
IIOCTPOEHHUE JIOTUYECKUX PACCYKICHHM, BKIIOYAIOIINX YCTAHOBIECHUE IPUUNHHO-CIIEICTBEHHBIX
CBS3€H, /I0Ka3aTeNbCTBO U OOOCHOBaHHE OTBETA, YMEHHUE JeNaTh BBIBOJ Ha OCHOBE aHalIM3a
uHpopmauuu, noaBoauTh BeIBOA. Ilompoctox ¢ 3IIP 3arpyansercs 0000maTh MOHATHS,
OCYIIIECTBJISIS JIOTUYECKYIO OINEPAIIMIO MEPEX0/ia OT BUIOBBIX MPU3HAKOB K POJAOBOMY MOHATHIO,
OT MOHATHSA C MEHBIIUM 00BEMOM K MOHATHIO C OOJIBIINM 00beMOM, 000011aTh, HHTETPUPOBATH
MH(OPMALIMIO U3 Pa3IMYHbIX UCTOYHUKOB U JIEaTh MIPOCTEHIIINE TPOrHO3bI.

3aTpyHEHUsT MOTYT BBbI3BaTh 3aJaHMsl Ha IIOCTPOEHUE pACCYKICHHS Ha OCHOBE
CpPaBHEHMsI NPEIMETOB U SBIIEHUH, BbIAENAS NMPU ITOM OOIIME NPU3HAKH, HAa BBINOJIHEHUE
CpaBHEHHsI OOBEKTOB IO Haubojee XapaKTepHBIM NpU3HAKaM U (POpMYyTUPOBKA BHIBOJOB IO
pe3ynbraTtaM cpaBHeHHUS. [Ipu BbINOMHEHUM KiacCUpUKALWU, OObEIUHEHHHM NPEIMETOB U
ABJICHUA B TIpPyNNbl 110 ONPEAEICHHBIM IPU3HAKaM CJIOXKHOCTH BO3HMKAKOT IIpU
CaMOCTOSITENIbHOM OIpe/IeJIeHMH OCHOBAHUS U BepOaIbHOM 0003HAYEHHH.

Beipaxkennsle TpyaHoctu oOydatouuiics ¢ 3IIP ucnobIThIBaeT mnpu HEOOXOAUMOCTH
JlaBaTh OIpeziesieHUe MOHITHIO Ha OCHOBE ONEPUPOBAHUS CYIIECTBEHHBIMU U BTOPOCTENIEHHBIMU
IpU3HaAKaMU

[lonsTuitaple  ¢GoOpMbI  MBIIUIEHUS  JOJTO€  BpeMs HE  JOCTUTalOT  YPOBHSA
COOTBETCTBYIOLIIETO Pa3BUTHUA, 3aTPyAHSAETCS Tpolecc abCTparupoBaHUs, ONEPUPOBAHUS
MOHSATUSMH, BKIIOUCHUS TIOHATHH B pa3Hble cucTembl 0000meHus. IlIkomsauku c 3I1P
HY)KJAIOTCS B CONPOBOXKICHMM M3YYEHHUs MPOrPpaMMHOIO Marepuajna JONOJHUTEIbHON
BU3yalIn3aliel, KOHKPETU3alel NpUuMepaMu, CBA3bIO C MPAKTHYECKUM OIBITOM.

Hns monpoctkoB ¢ 3[IP xapakTepHa ciabOCTh PEUYEBON pEryisUN ACUCTBUI, OHU
WCIBITHIBAIOT 3aTPYIHEHUS B pe4eBOM O(pOpPMIIEHNH, HE MOTYT CILITAHUPOBATh CBOW JAEUCTBUS U
pacckasarb O HUX, 1aTh BepOaJbHBIN OTYET.

Oco0eHHOCTH PEeueBOTo pa3BUTHS



VY noxpoctkoB ¢ 3P coxpaHstoTcss HEAOCTaTKU (POHEMATUUECKOH CTOPOHBI peyuu, OHU
IPOIOJIKAIOT CMEIIUBATh ONIO3ULMOHHBIE 3BYKH, 3aTPYIHSIIOTCS BBINOJIHUTH (POHEMAaTHUECKUI
pa30bop cioBa, OCTAIOTCS HECTOWKHE 3aMEHBI U CMEIIeHUs] OyKB Ha MUCbME, HEUETKasl IUKLUS U
OTJIE/IbHBIC HAPYILLEHUS 3BYKO-CJIIOTOBOM CTPYKTYPBI B MAJIO3HAKOMBIX CJIOXKHBIX CJIOBaX.

HaBpiku cnoBooOpazoBaHust (GOPMHUPYIOTCSA CHEHU(PHYHO M 3aNO3JAHHEM, UM CIIO0KHO
00pa30BbIBaTh HOBBIE CJIOBAa INPUCTABOYHBIM U CY(h(UKCAIbHBIM CHOCO0AMHU B pa3IUYHbIX
4acTAX pe4YH, OHU JIOIYCKAIOT arpaMMaTu3M, KaK B YCTHOW, TaK U B IMCbMEHHOMN peyH.

ITonpoctku ¢ 3IIP uCHBITBIBAIOT CEMAaHTUYECKHE TPYIHOCTH, OHU HE MOTYT OIMPAThCS
HAa KOHTEKCT Ui TOHWUMAaHUs 3Ha4eHHWsT HOBOTO ciioBa. OOEIHEHHBIH CIIOBApHBIN 3amac
3aTpynHsAeT peyeBoe 0(pOpMIIEHUE, OHH Yallle UCIIOJIb3YIOT YIPOLEHHbIE peUYeBble KOHCTPYKIIHH.
[To mpuunMHE HEIOCTATOYHOCTH CJIOBAPHOIO 3allaca OHU YacTO HCHBITHIBAIOT TPYAHOCTU B
KOMMYHHKAIUH.

VYnotpebieHue 4vacTtell peud XapaKTepU3yeTcs NPEeUMYLIECTBEHHBIM HCIIOJIb30BAHUEM
CYILIECTBUTENIBHBIX U TJIAroJioB, IPYrMe 4acTU pedd UCHOJb3yrOTCs peke. Kpaline penko neru
HCIOJIb3YIOT OLICHOYHbIE TPUJIaraTeabHble, YaCTO 3aMEHSIOT CI0BA «IITaMIIaMU», HO IO CMBICIY
OHM HE Bcerza noaxonaT. Pasznnuenue npuyacTuii 1 1eenpuyacThii 3aTpyIHEHO.

B camocrosTenbHolt peun aersam ¢ 3P cioxHO moadupars U UCHOJIB30BaTh CHHOHUMBI
U aHTOHUMBI, OHM HE MOHUMAIOT (hpPa3eoIOru3MOB, HE HUCIOJIb3YIOT B CAMOCTOSITEIbHON peun
oOpa3Hble CpaBHEHMS.

VY noxpoctkoB ¢ 3I[IP coxpasstorcs HapylleHUs MUCbMa, HAJIUYUE CHEUU(DUIECKUX
OMMOOK COMPOBOXKAACTCA OOJIBIIMM KOJUYECTBOM Opdorpaduueckux M IMyHKTYallMOHHBIX
omn6ok. OmuoOKK Ha ITpaBUiIa MPABOIMCAHUS Yallle BCEro SIBJIAIOTCS CIIEACTBUEM HEIOPa3BUTHUS
YCTHOM peud, HEJOCTaTOUYHOCTH METasA3bIKOBOM JESATENIbHOCTH, HEC(HOPMHUPOBAHHOCTU
peryasaTopHbIX MexaHu3MoB. KonudecTBo aucrpaduyeckux ommoOoK K 5 Ki1accy coKpalaercs, a
KOJIMUECTBO Au30pdorpaduyeckux HapacTaeT B CBS3U C YCIOKHEHUEM U yBeJMYeHHEM o0bema
IIPOrPaMMHOTI0 MaTepHala o PyCCKOMY SI3BIKY.

Hapymenne B ycBOGHMM U MCHOJIb30BAaHUM MOP(OIOTrHYECKOrO0 M TPaJULUOHHOIO
OPUHIUIOB  opdorpaduu  MposBIsSeTcs B Pa3HOOOpPa3HbBIX M MHOTOYHUCIIEHHBIX
opdorpapuyeckux  ommOkax. I[lpm  TOCTpOCHUM  TPENTOKEHUM  JE€TH  JOIMYCKAIOT
CHUHTaKCUYECKHEe, TPAMMAaTHYECKUE U CTHIIMCTUYECKHE OIIMOKH.

[Ipy NOBBIIIEHUH CTENEHU CaMOCTOSITEIbHOCTH MMCbMEHHBIX paOdO0T KOJIMUYECTBO OLIHMOOK
YBEJIMUUBAETCSI.

Oco0eHHOCTH AMOLIMOHANIBHO-IMYHOCTHOM U PETYIISATUBHON cepsl

BripaxkenHoil ocobenHocThio HapyiieHuid npu 3IIP sBrsercs cBoeoOpaszue pa3BUTHS
perynatuBHON cdeprl. Jlake B MOAPOCTKOBOM BO3pacTe MPOU3BOJIbHASsI PETyNALNs OCTAaeTCs
Hespenoil. Ilogpoctkm ¢ 3IIP 7nerko oTBiIEKarOTCST B MpOLECCE BBINOJHEHUS 3aJaHU,
COBEpUIAIOT HUMIYJIbCUBHbIE JIEHCTBUSA, MPHUCTYNalOT K pabore Oe3 MpenBapUTeIbHOTO
IUIAHUPOBAHMS, HE IPOBOJAT IPOMEKYTOUHOIO KOHTPOJIS, IOITOMY HE 3aMEUaloT CBOUX
omn6ok. lIkonbHMKaM ObIBa€T TPYJIHO JOJITO COCPEAOTAUYNBATh BHUMAHUE HA OJIHOM IpenMeTe
win aevictBur. OTMeuyaeTcs HECPOPMHUPOBAHHOCTH MOTHBAIIMOHHO-IIENIEBOW OCHOBBI y4eOHOM
JEeSITEIbBHOCTH, YTO BbIpaXKaeTcsl B HU3KOM MOMCKOBOM aKTUBHOCTH.

ITo mpuumne cnaboi peryasiuuu AestenbHocTH oOyuwatomuecs ¢ 3IIP HyxnatoTcs B
MOCTOSIHHOM TOJIJIEPAKKE CO CTOPOHBI B3POCJIOr0, OPraHU3yIONIEH U HAIPaBJISIONIEH TOMOIIH, a
MHOT/]a pyKOBOJSIIIEM KOHTPOJIE.

TpynHoctu pa3Butusi y mnoapocTkoB ¢ 3[IP BOJEBBIX MPOIECCOB MPUBOAAT K
HEBO3MOKHOCTH MOTHMBHUPOBAHHOTO YIPABIEHUS CBOUM IOBEAEHUEM. Y JETEH U MOAPOCTKOB C
3[IP HM3Kas SMOLMOHANbHAs PETyJALUs HPOSBIAETCS B HECTAOMIBHOCTH 3MOIMOHAIBHOTO
¢oHa, HEJOCTATOYHOCTH KOHTPOJS TMPOSABICHUNA HMOLMI, CKIOHHOCTH K a(@eKTUBHBIM
peaKuusaM, pa3IpakKUTEIbHOCTH, BCIBUIBYUBOCTH.

VY o6yuaromuxcs ¢ 3[1P nHabmarogaeTcst HeIOCTaTOYHOE pa3BUTHE SMOLIMOHAIBHOM cepsl,
KOTOPOE XapaKTEPU3YIOTCS TMOBEPXHOCTHOCTBIO W HECTOMKOCTBIO HMOIUN, CHHXKEHHOMN



CIIOCOOHOCTBIO K BepOanm3anuu COOCTBEHHOTO JMOILMOHAIBLHOTO COCTOSHUS OEIHOCTHIO
SMOIIMOHATBHO-OKCIIPECCUBHBIX ~ CPEACTB B  OOMIEHMH C  OKPYXAIOUMMH, CIa00CThIO
pedeKCUBHON MO3MILIMH, Y3KUM DPEIepTyapoM CIOCOOOB a/eKBATHOTO BBIPAKEHUS dMOLUN H
SMOLMOHAIBHOTO PEAruPOBAHMS B PA3ITMYHBIX )KU3HEHHBIX CUTYyalUsIX.

VYV yuamuxcs c¢ 3IIP HapymeHo pa3BUTHE CaMOCO3HAHUS, JUIsI HHUX XapakTepHa
HecTaOuJIbHAs CaMOOILICHKA, 3aBBIIICHHBIE MPUTA3aHUS, CTOHKOCTh STOLEHTPUYECKOM MO3UIUU
JUYHOCTH, TPYAHOCTH (hopMupoBaHusi obpaza «S». IlogpocTkaM CiOXXKHO OCO3HaBaTh ceOs B
CUCTEME  COLUMAJIbHBIX  B3aMMOOTHOLIEHUW,  BBICTPauUBaTh  aJE€KBAaTHOE  COLMAJIBHOE
B3aMMO/JICHCTBUE C YYETOM ITO3ULMIA U MHEHUS ITAPTHEPA.

Hecmotpss Ha cmocoOHOCTh MOHMMATh MOpaJbHbIE M COLIMANIbHBIE HOPMBI COLUYMA,
noapoctku ¢ 3[1P 3aTpynHSIOTCS B BBHICTpaMBAHUU MOBEACHUS C YYETOM ITHX TpeOoBaHuil. B
XapaKTEePOJIOTUYECKUX OCOOEHHOCTAX JMYHOCTH BBIJENIAIOTCS BBICOKAs BHYLIAEMOCTh, YYBCTBO
HEYBEPEHHOCTU B ce0€, CH)KEHHAsi KpUTUUYHOCTh K CBOEMY IIOBEJICHHUIO, YIIPSMCTBO B CBS3H C
onpezaeneHHON apPeKTUBHON HEYCTOWYMBOCTBIO, OOSI3IMBOCTH, OOWIUYHUBOCTH, MOBBIIICHHAS
KOH(JIMKTHOCTb.

CymiecTBeHHbIE TPYAHOCTH HaOmogawTces y mnonapoctkoB ¢ 3[IP B mpouecce
IUTAHUPOBAHMSI KU3HEHHBIX MEPCIEKTUB, OCO3HAHUS COBOKYITHOCTH COOTBETCTBYIOLIUX LEJIEH U
3agau. Kpome TOoro, Bce 3TO COMPOBOXKIAETCS O€3bIHUIMATUBHOCTHIO, HEOO0S3aTeIbHOCTHIO,
YXO/I0M OT OTBETCTBEHHOCTH 332 COOCTBEHHbIE IIOCTYIIKU U MOBEJICHUE, CHIPKEHUEM CTPEMJICHUS
YIIYYIIUTh CBOHU PE3YJIbTAThI.

OcoOeHHOCTH  KOMMYHUKAllMM H  COIMAJBbHOTO  B3aMMOJCHCTBHS, COLMAIbHbIC
OTHOLLEHUSA

VY noapoctkoB ¢ 3I1P HemocTaTOYHO pa3BUTHI KOMMYHHMKATHUBHBIE HABBIKH, penepryap
KOMMYHHUKATUBHBIX CpEICTB O€leH, YacTo OTMEYaeTcs HeaJleKBaTHOE HCIOJIb30BaHUE
HeBepOaIbHBIX CPEACTB OOILIEHUS U TPYAHOCTH MX NMOHKMMaHus. KauecTBo BiiajieHUs] mpueMamu
KOHCTPYKTUBHOTO  B3aUMOJACWCTBHUS CO  CBEPCTHHKAaMM M B3pOCIBIMH  HEBBICOKOE.
KoMMyHHKaTHBHBIE KOHTAKThI y MOAPOCTKOB ¢ 3I1P xapakTepu3yroTcsi OTCYTCTBHEM INTyOUHBI U
HEYCTOMYMBOCTBIO B II€JIOM, HEAJEKBATHOCTHIO TIOBEJACHHUS B KOH(IMKTHBIX CHUTYaIUsX.
[TonumaHue WHIUBUAYAIbHBIX JIMYHOCTHBIX OCOOEHHOCTEH MHapTHEPOB IO OOIIEHHIO y HHUX
CHIDKEHO, ciabo pa3BUTa CIOCOOHOCTh K COYYBCTBHIO M COINEPEKUBAHMIO, YTO CO3IAET
3aTpyJHEHUS MPU OLICHKE BBICKA3bIBAHUN U JAEUCTBUI cOOECEAHMKA, YUET€ HHTEPECOB U TOUKHU
3peHusl mapTHEpa MO0 COBMECTHOM NEATENbHOCTU. Y CBOEHUE M BOCIIPOMU3BENCHUE aJCKBAaTHBIX
KOMMYHHUKATHUBHBIX ATAJIOHOB HEYCTOWYMBO, UTO 3a4acTYIO JI€1aeT KOMMYHUKAIIHUIO TIOJPOCTKOB
¢ 3IIP MaJOKOHCTPYKTHBHOM, CKa3blBa€TCs Ha YMEHMM NOJJIEPKUBaTh  ydeOHOe
COTPYIHUYECTBO CO CBEPCTHHKAMU M B3pocibiMu. OOLenpuHAThIE MNpaBuia OOIIEHUS U
COTPYAHMYECTBA MPUHUMAIOTCS YAaCTMYHO, COONIONAIOTCS C TPYIOM M HM30UpaTeNbHO.
[Tongpoctkn ¢ 3IIP He Bcerga MOTYT MOHATH COLMAIBHBIA W AMOIMOHAJIBHBIA KOHTEKCT
KOHKPETHOH  KOMMYHMKAaTMBHOM  CUTyallMd, 4YTO TIPOSIBISETCS B  HEAJEKBAaTHOCTHU
KOMMYHHUKATHUBHOTO TOBEJCHHS, CIEUU(PHUECKUX TPYAHOCTSIX BCTYIUIEHHS B KOHTAaKT, €ro
NOJ/Iep)KaHUSl W 3aBeplICHUs, a B ClIydyae BO3HMKHOBEHHMsS KOH(IUKTAa K HENPaBHIbHBIM
crocobaM pearnpoBaHMsi, HeaJeKBaTHbIM cTpaTerusiM noseneHus. llkonsauku ¢ 3I1P e ymeror
MCIIOJIb30BaTh OIBIT B3aWMOOTHOLIEHHUN C OKPYXAIOIUMU s TOCIENYIOIIEH KOPPEKLIUU
CBOET0 KOMMYHUKATHBHOI'O TOBEJEHHUS, HE MOTYT YUWTHIBaTh OLEHKY HMX BBICKAa3bIBAaHUN U
JENCTBUI CO CTOPOHBI B3POCIBIX U CBEPCTHUKOB.

OcobeHHOCTH YyIeOHOH ACSITEIHPHOCTH U CTICU(PUKN YCBOCHHS y4eOHOTO MaTepHasia

Ha ypoBHe ocHOBHOro o0Iiero o0pazoBaHMs CYLIECTBEHHO BO3pacTaloT TpeOOBaHHUS K
yueOHOM  NeATENbHOCTH  OOy4arouuxcs:  LeJICHANpaBlIE€HHOCTH,  CaMOCTOSITENbHOCTH,
OCYILECTBIICHUIO TIO3HABATEILHOTO IMOMCKA, MOCTAHOBKM YUEOHBIX LeJIell M 3a1a4, OCBOCHUIO
KOHTPOJIbHBIX M OIICHOYHBIX JeicTBuid. Y oOyuatomuxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO
00pa30BaHUsl COXpAHSETCS HEAOCTATOYHAS IEJICHANPABICHHOCTh JEATEIBHOCTH, TPYAHOCTU
COCpPEIOTOUEHHUSI M YACpKaHHS aJrOpUTMa BBIMOJIHSAEMBIX Y4EOHBIX JACUCTBUN, HEyMEHUE



OpraHu30BaTh CBOE pabouee BpeMsi, OTCYTCTBUE MHUILMATHUBHI K IMOUCKY PAa3TUYHBIX BapUAHTOB
pemieHus. OTMedarOTCsl TPYIHOCTU IPU CAMOCTOSITENIbHOM OpraHu3anuu y4eOHO#l paboThl,
cTpemiieHHe H30eXaTh YMCTBEHHOH HArpy3Kd M BOJICBOTO YCWIJIHSA, CKIOHHOCTh K TOAMEHE
noucka pemieHuss GopmanpHbiM nerictBueM. s moapoctkoB ¢ 3IIP xapakTtepHO OTCyTCTBHE
CTOMKOr0 IIO3HABAaTEJIBHOTO WHTEPECa, MOTHBALMU JOCTUXKEHHUS pE3yJibTaTa, CTPEMJICHUS K
MOKMCKY MH(GOPMAIIMU U YCBOCHUIO HOBBIX 3HAHMIA.

VYuebnas MotuBanus y mkoidbHUKOB ¢ 3IIP ocraercs He3penoil, coOCTBEHHO y4ueOHBIE
MOTHBBI (POPMHUPYIOTCS C TPYJOM M HEYCTONUYMBBIE, UX UHTEpECyeT OOJIbIIe BHEUIHS OIICHKA, a
HE CaM pe3yJbTaT, OHU HE MPOSBISIIOT CTPEMJICHUS K YIYUIICHHIO CBOMX YUEOHBIX JOCTHXKEHHIH,
HE MBITAIOTCS OCMBICIIUTH Pa0OTY B 1I€JIOM, MOHSATH IPUYNHBI OIIUOOK.

PesynpraTuBHOCTE yueOHOH paboThl y oOyuaroumuxcsi ¢ 3IIP cHmwkeHa BciencTBue
UMITYJBCUBHOCTH U C€JIA00r0 KOHTPOJIA, YTO MPHUBOJUT K MHOTOYHMCIECHHBIM OIIMOOYHBIM
IEWCTBUSAM U OIIMOKAM.

Pa6orocnocobnocts mkonbHukoB ¢ 3IIP HepaBHOMepHa M 3aBHCHUT OT XapakTepa
BBIMOJHAEMBIX 3a7aHuil. OHU HE MOTYT JOJIr0 COCPEAOTAaYMBaThCsl MpPU HHTEHCUBHOMN
UHTEIJICKTYaqTbHOM HAarpy3ke, y HHUX OBICTPO HACTyMaeT YTOMJICHHE, TPECHIICHUE
JeSTeNIbHOCTBI0. [Ipyu HanmpspKEHHOM MBICIMTENBHOM NEATENbHOCTH, YYallUecsl HE COXPAaHSIOT
MPOJAYKTUBHYIO PabOTOCIIOCOOHOCTh B TE€UEHUE Bcero ypoka. llpu BBINMONTHEHUH 3HAKOMBIX
y4eOHBIX 3a/aHuii, He TpeOYIONMX BOJEBOTO ycwuius, nmoapoctku ¢ 3IIP moryr ocraBatbes
paboTOCOCOOHBIMU IO KOHIIA ypoKa. boisbioe BiusHHE HAa pabOTOCIOCOOHOCTH OKa3bIBAIOT
BHEIIHUE (DAKTOPBI: MHTEHCHBHOCTH JEATEIBHOCTH HA TMPEANISCTBYIOIIUX YPOKaxX; HalUdne
OTBJICKAIOIIUX (PAKTOPOB, TAKMX KaK IIyM, MOSBICHHE MOCTOPOHHUX B KIIAcCe; MEpeKUBaHHE
WJIM OKUJIaHUE KOTO-THO0 3HAYUMOTO JIJIsl peOeHKa COOBITHS.

OcobeHHOCTH OCBOEHME Yy4yeOHOro MaTepuallia CBsi3aHbl y IHIKoJdbHMKOB ¢ 3IIP ¢
HEpPaBHOMEPHON 00y4yaeMOCTbIO, 3aMEJJIEHHOCTBIO BOCHPUATUS U TNepepadoTKu y4deOHOI
UH(OPMaLIMU, HEIPOUYHOCTh CJIEAOB IPU 3alIOMUHAHUN MaTepHaja, HETOYHOCThIO U OLIMOKaMu
BOCIIPOM3BEICHUS.

Hns obywaromuxcs ¢ 3[IP xapakTepHbl TPYyAHOCTH YCBOCHMS U OINEPUPOBAHUSA
noHATUSIMU. OHM CKJIOHHBI K CMEIICHHUIO TIOHSATUH, CEMaHTHMYECKUM 3aMeHa, C TpYyJIOM
3anoMuHaroT onpenenenud. [logpoctku ¢ 3IIP mpoaykTuBHEE ycBaMBarOT MaTepuai ¢ ONOPOU
Ha aJITOPUTM, BU3YyalIbHOU MOAJEPKKOM, HATMYUEM CMBICIIOBBIX CXEM.

IkonpHukam ¢ 3IIP cioXHO caenaTe ONOCPENOBAaHHBIA BBIBOJ, OCYLIECTBUTH
IIPUMEHEHNUE YCBOEHHBIX 3HAHUI B HOBOM cutTyauuu. HaOmronmaercs 3arpyqHeHUE MOHUMaHUS
HAYYHBIX TEKCTOB, UM CJIO’KHO BBIICIUTH ITIABHYIO MBICITb, pa30MTh TEKCT Ha CMBICJIOBBIE YacTH,
W3JI0KUTh OCHOBHOE COJIEp)KaHHe. XapaKTEPHOW OCOOCHHOCTHIO SIBIIAIOTCS 3aTPYJAHCHHS B
CaMOCTOSITEIbHOM BBIOOpE HYXKHOTO crocoda AeWCTBUS, NMPUMEHEHHMs H3BECTHOIO cIiocoba
pelleHusT B HOBBIX YCIIOBUSX HWJIM OJIHOBPEMEHHO HCIOJIb30BaHUS JIBYX M 0ojee MpPOCTBIX
AJITOPUTMOB.

Ocobble 0Opa3zoBaTenbHbIe MOTPEOHOCTH OOYYAIOMIMXCS C 33AEPXKKON MCHUXHYECKOTO
Pa3BUTHS HA YPOBHE OCHOBHOTO OOIIIETO 0Opa30BaHUsI

Beinensror obume st Bcex oOydvaromuxcs ¢ OB3 oOpa3oBarenbHble MOTPEOHOCTH U
cnenuduyecKkue, yA0BICTBOPEHUE KOTOPBIX OCOOCHHO BaYKHO IS KOHKPETHOM TPYIIIHI IETEH.

Ha srtane ocHoBHOro oOpa3zoBanus juist oOyuatonuxcs ¢ 3[IP akryanbHbl cienyromue
obmue o0pa3oBaTeNbHBIC MOTPEOHOCTU: MOTPEOHOCTH BO BBEJACHUHW CIICIHUAIBHBIX Pa3/IeiioB
oOydeHus © croenuUYecKuX CpeACTB  OOY4eHHs, MOTPEOHOCTh B  KAa4€CTBEHHOU
WHIUBUIyAJIU3AIlMd M CO3JIaHUA OCOOOM MPOCTPAHCTBEHHOW W BPEMEHHOW 00pa3oBaTEeIIbHON
cpedpl, TOTPEOHOCTh B MaKCHMMAaJbHOM pACIIMPEHUH 0Opa3oBaTENIbHOTO MPOCTPAHCTBA 3a
npelenbl MIKOJIbI, MOTPEOHOCTh B COIVIACOBAaHHOM YYacTHU B 00pa3oBaTEIbHOM IpoLiecce
KOMaH/Ibl KBAJTH(PHUIMPOBAHHBIX CHEIMATIMCTOB U poauTeneit pedenka c 3I1P.



Hus obyuaromuxcsi ¢ 3IIP, ocamBarommx AOOII OOO, xapakTepHBI ClAYyOIINe
criennduueckue oopazoBaTeIbHbIE TOTPEOHOCTH:

0 noTpeOHOCTh, B agantanud W JUGGEpeHIMPOBAHHOM MOAXOAE K OTOOpY
Collep’KaHUsl  MPOrPaMMHOTO  MaTepuana y4eOHBIX TMPEIMETOB C  YY4E€TOM  OCOOBIX
oOpa3oBaTenbHBIX MOTpeOHOCTEH 1 Bo3MokHOCTel nereit ¢ 3[1P Ha ypoBHE OCHOBHOTO 00IIIEro
o0pa3zoBaHus;

O BKJIIOYEHHE KOPPEKIMOHHO-PA3BUBAIOIIETO KOMIIOHEHTa B TPOILECC OOydeHUs
Ipu peanu3anuyd o0pa30BaTeIbHBIX MPOTpaMM OCHOBHOIO OOIIEro 0Opa3oBaHUS C Yy4EeTOM
MIPEEMCTBEHHOCTH YPOBHEW HaYaIbHOTO U OCHOBHOI'O 00I11eT0 00pa30oBaHus;

O MPUMEHEHHE CIEUUANbHBIX METOJOB M IPUEMOB, CPEICTB OOYUYEHUS C YUETOM
ocoOcHHOCTEH ycBoeHuss oOydatomumcst ¢ 3IIP  cucreMbl 3HAaHWIA, YMEHUH, HAaBBIKOB,
KOMIIETEHIIMH (MCIIOJIb30BaHUE «IIOIIArOBOCTUY MPU MPEABbABICHUN y4eOHOro MaTepuaia, npu
pEeLIEHUH MPAKTUKO-OPUEHTUPOBAHHBIX 3aJad M IKU3HEHHBIX CUTyallui; HpPUMEHEHHE
AITOPUTMOB, JIOTIOJHUTEIHHON BU3YalbHOM MOAIEPIKKH, OMOPHBIX CXEM MPHU PEHIeHUH y4eOHO-
MO3HABATCIIBHBIX 3a7a4 W paboTe ¢ ydeOHOW HWHGOpMaIuei; pasHOCTOPOHHSS MpopaboTKa
yueOHOro MaTepuaia, 3aKperjieHHe HABBIKOB U KOMIETCHIUN MPUMEHHUTEIbHO K Pa3InYHBbIM
JKU3HEHHBIM CHUTYyallMsIM; YBEJIMYEHHE JOJM IPaKTHUKO-OPUEHTUPOBAHHOTO MaTepuala,
CBSI3aHHOT'O C >KU3HEHHBIM OIBITOM MOJPOCTKA; pa3HOOOpa3ue U BapUATHUBHOCTH MPEAbIBICHUS
U 00BSICHEHHsI Y4eOHOTrO MaTepualia Mpu TPYAHOCTAX YCBOSHHS U mepepaboTKi HHPOpPMALUU U
T.1.);

O opranuzaiysi 00pa3oBaTEIBHOTO MPOCTPAHCTBA, PabOYEro MecTa, BPEMEHHOM
opraHu3ani 00pa3oBaTeNbHON Cpeapl C y4eTOM TNCHUXO(PU3NYECKUX OCOOCHHOCTEH U
BO3MOXKHOCTeH oOyuaromerocs ¢ 3[IP (unauBHuIyanbHOE NMPOEKTHpPOBAaHUE 00pa30BaTENbHOMN
cpeAbl C YYeTOM IOBBIIIEHHON HCTOIIAEMOCTH M OBICTpONH YTOMIISIEMOCTH B Tpolecce
MHTEJJIEKTYaJIbHOU e TEIbHOCTH, CHUKEHHON pab0TOCIIOCOOHOCTH, CHUKEHHON IIPOU3BOIbHOMN
peryJsiiuM, HEYCTOHYHMBOCTH MPOU3BOJILHOTO BHUMAHHWS, CHHXKEHHOTO oObeMa MNaMATH U
MOHM)KEHHOM TOUHOCTH BOCIIPOU3BEICHUS);

O crenualibHas MOMOUIb B Pa3BUTHHM OCO3HAHHOM CAaMOPETYJISILIUU JESITEIbHOCTH U
MOBE/ICHNS, B OCO3HAHWM BO3HUKAIOIIUX TPYAHOCTEM B KOMMYHHUKAaTUBHBIX CHUTYalUsX,
UCIOJIb30BAaHUU TPUEMOB SMOLIMOHAIBHON CaMOpEeryisiluu, B MOOYXJAEHUU 3ampaliuBaTh
MOMOIIIb B3POCJIOTO B 3aTPYJHUTENBHBIX COLUANBHBIX CUTYaIUIX; LEJICHANIPABICHHOE Pa3BUTHE
COLIMAJIBHOTO B3auMoeicTBHsl oOyuatomuxcs ¢ 311P;

[ ydeT ()YHKIIMOHAIBHOTO COCTOSIHHSI IICHTPAJbHOW HEPBHOM CHUCTEMBI W
HEHpOJIMHAMUKM TICUXMYECKUX IporeccoB obOyuaroumxcs c 3IIP  (3amemneHHoro Temma
nepepaboTkn HHGPOPMAIIMK, MOHWKEHHOTO OOIero TOHyCa, CKJIOHHOCTH K ad@eKTHBHOU
JIe30pTraHu3aH JeSITeIbHOCTH, «OPraHUYECKOI» JEKOHIIEHTPAllui BHUMAHUS U Jp.);

O CTUMYJIMPOBAaHUE K OCO3HAHUIO U OCMBICICHHIO, YIOPSAOYMBAHUIO YCBaNBAEMBbIX
Ha ypOKax 3HAaHUH WU YMEHHMH, K NPUMEHEHHIO YCBOEHHBIX KOMIIETEHIIMII B IOBCEIHEBHOM
KH3HU;

O NPUMEHEHHE CHElUaNbHOrO IMOAX0Ja K OLEHKE 00pa3oBaTeIbHBIX TOCTHKEHHI
(JIMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX) C YYETOM NCUXO(pU3UUECKUX O0COOEHHOCTEN U
0c00bIX 00pa3oBaTebHbIX MOTpedHOCTEN oOyuatonuxcs ¢ 3I1P; nucnonap3oBanue creragIbHOTO
UHCTPYMEHTApUsl  OLICHMBAHMUSI  JIOCTWKEHHUH M BBIABJIECHUS  TPYAHOCTEH  YCBOCHHS
00pa3oBaTeNbHON MPOTPaMMBlI;

O (dbopMupOBaHUE COLMAIBHO aKTUBHOM MMO3ULIMHU, MHTEpEca K COLIMAILHOMY MUPY C
MO3UIUI THYHOCTHOTO CTAHOBIICHUS U MPOPECCHOHATHHOTO CaMOOIPEICIICHHUS,;
O pa3BUTHE U PACUIMPEHUE CPEICTB KOMMYHHUKAIIMM, HABBIKOB KOHCTPYKTHUBHOTO

OOIIeHNS M COLMAIbHOTO B3aUMOJICHCTBUS (CO CBEPCTHHKAMHU, C YJICHAMH CEMbBH, CO
B3POCJIBIMH ), MAKCUMaJIbHOE PACIIUPEHNE COLIMAbHBIX KOHTAKTOB, MoMoIib moapoctky ¢ 3I1P B
OCO3HAHWUU COIMATBHO MPHUEMIIEMOTO M OAO0OpSIEMOro TOBEIEHHUs, B HN30MPATEIHHOCTH B
YCTAaHOBJCHUM  COLMAJIBHBIX  KOHTAKTOB  (MpOQMIAKTHKa  HEraTUBHOTO  BIIMSIHHUA,



NPOTHBOCTOSIHUE BOBJICUEHUIO B AHTHUCOLHMAIBHYIO cpeny); Npo(duiIakTHKa acolHajIbHOro
MOBE/ICHUS.

B coorBercTBUN ¢ 3akoHOM 00 oOpa3oBanuu B Poccuiickoin @eneparuu Ne273-D3, B
00pa3oBaTesbHOI OpraHu3aliy JOJKHBI CO3/1aBaThCs ClielualbHble 00pa30BaTeIbHbIE YCIOBUS,
COOTBETCTBYIOIIHE 0cOOBIM 00pa3oBaTenbHbIM MoTpedHOCTsIM (OOIT) yuamuxcs ¢ OB3.

K  cnemumanbHblM  00pa3oBaTelbHBIM  YCJIOBHMSIM ~ OTHOCATCA  CHEIHAJIbHBIC
oOpa3oBaTesbHBIE MPOTPAaMMbl M METOJbI OOyYeHHUS M BOCHHUTAHUS, CIIEUUAIbHBIC Y4COHUKH,
yueOHbIe MMOCOOMS W JUJAKTUYECKHE MaTepualibl, CleluaIbHble TEXHUYECKUE CpPEeICTBa
0o0y4eHHsT KOJUIEKTUBHOTO ¥ HMHIUBUAYAJHHOTO TOJBb30BAHUSA, NPEAOCTABICHHE YCIyT
accUCTeHTa (IIOMOIIHHUKA), OKAa3bIBAIOUIET0 OOyYaromMUMc HEOOXOIUMYI0 TEXHUYECKYIO
MIOMOIIlb, IPOBEJICHUE TPYIIOBBIX M WHAMBHYaTbHBIX KOPPEKIIMOHHBIX 3aHATHIA, 0OecreueHne
JOCTyTa B 3JaHUsI OpraHU3allii, OCYILIECTBISIONINX 00pa30BaTeIbHYIO ACSITENbHOCTD, U APYTUE
ycloBHs, 0€3 KOTOPBIX HEBO3MOXXHO HIIM 3aTPYIHEHO OCBOCHHE OOpa30BATEIbHBIX MPOrpamMM
0o0y4JarmMMUCS C OTpaHUYEHHBIMH BO3MOXHOCTAMHU 3A0poBbs (cT. 79. IL.3 3akona o6
obpazoBanuu B Poccuiickoit @enepanmu No273-D3).

COBOKYMHOCTH CHEIUAIBHBIX 00pa30BaTeIbHBIX YCIOBHM, COOTBETCTBYIOIIUX OCOOBIMU
oOpasoBarelnbHbIMU TOTpeOHOCTAMH oOOyuaromuxcs ¢ 3[IP Ha ypoBHEe OCHOBHOrO o0OIIErO
0o0pa3zoBaHusI:

0 o0y4yeHHe Ha ypOBHE OCHOBHOTO 0oO0mIero oOpa3oBaHUSs, MPEIyCMaTPUBAIOIICE
MIPEEMCTBEHHOCTh B COJAEPKAaHUU OOpPa30BaHUA U KOPPEKIMOHHO-PA3BUBAIOLICH MOMOIIH,
COOTBETCTBYIOIIUX 0COOBIM 00pa3oBaTeIbHBIM MOTPEOHOCTIM oOyuaromierocs ¢ 3I1P;

O peanu3anus aJanTHUPOBAHHOW OCHOBHOW 00IIe00pa30BaTeIbHON MPOrpaMMBI
OCHOBHOT0 00111ero oopa3zoBanus odyyatouiuxcs ¢ 311P;

O oco0asi mMpOCTpaHCTBEHHAsi U BpEMEHHasi OpraHu3allui 00pa3oBaTeIbHOM Cpeibl U
mpoiiecca 00yueHus ¢ yueTtoM ocodeHHocTel moapoctka ¢ 311P;

O UCMOJIb30BaHUE CHEIHUATIbHBIX METOJ0B M IPUEMOB, CpEICTB 00ydeHus,
CHENHATBHBIX TUAAKTHYECKHX W METOJMYECKHX MAaTEPUAIOB C YIETOM CHEIH(PHUKH TPYIHOCTEH
B OBJAJEHUM MpPEIMETHBIMU 3HAaHMSIMM Ha YPOBHE OCHOBHOTO 00miero oOpa3oBaHUS;
HECYIIIECTBEHHOE COKpalleHne o0beMa HM3y4aeMOro marepuajja 0 OCHOBHBIM IIpeJIMEeTaM 3a
CUET YCTpaHEHUs U30BITOYHBIX [0 OTHOILIEHHIO K OCHOBHOMY COJIEP’KaHUIO TPEOOBaHMIA;

0 BBEJICHUE CIIEIMAIBHBIX Pa3JIeIOB KOPPEKIIMOHHOTO 00Y4EHUsI, HAITPaBJICHHBIX Ha
KOMIICHCAIIMI0 HEJOCTATKOB II03HABATEJILHOTO, 3MOIMOHAIBHOTO M KOMMYHUKAaTHBHOIO
pa3BUTHS;

O CO3/laHHE OpPraHU3allMOHHBIX, MOTHBAIMOHHBIX W MEIUKO-TICHXOJIOIMYECKHX
YCIIOBHM ISl TIOJ/ACP)KAHUS YMCTBEHHOHW H (U3UYECKON pabdOTOCIOCOOHOCTH C YYETOM
UH/IMBUIYaJIbHBIX MICUX0(PU3NYECKUX 0coOeHHOCTel oOyuatomerocs ¢ 3I1P;

0 o0ecrieyeHre CHCTEMBI KOMIUIEKCHOW TCHXOJIOTO-TIEAarOTHYECKO  MTOMOIIN
oOyyaromumcst ¢ 3[IP B ycrnoBusix oOpa3oBarenbHOM opraHu3anuu (B TOM YHCIE€ Ha OCHOBE
CETEeBOr0 B3aUMO/ICHCTBUSA);

O OpraHu3aIys MCHUXOJIOTO-TIEAarornuecKoro COMpPOBOXK/ICHH, HAIPABICHHOTO Ha
KOppeKIIMI0 U ocialjeHre UMEIOUMXCS HapylleHud B  IO3HABaTEJNbHOM, pEYEBOMH,
HYMOIMOHAIBHOM, KOMMYHUKAaTUBHOM, peryIsITUBHOM chepax;

0 OCYIIECTBIICHHE KOPPEKIIUU TI03HABATEILHON JESITEIHHOCTH U PEYEBON CeEphl B
npoliecce peajau3alu 00pa3oBaTeNbHBIX MPOrPaMM OCHOBHOTO OOIIEro oOpa3oBaHUS U NpU
peanu3anuu MporpaMMbl KOPPEKIIMOHHOW pabOThl HA YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHUSs
KaK OCHOBBI KOPPEKIIMU UMeromuxcs y odyyaromerocs ¢ 3I1P napymenuii;

O OCYIIECTBJIEHUE  IICUXOJOTHYECKOTO W COLUUAIbHOIO  COINPOBOXKICHUSA
oOyuaromerocst ¢ 3[1P, HanpaBieHHOE HA €ro JIMYHOCTHOE CTAHOBJIEHHE U MPO(HECCHOHAIBHOE
camMoonpeeNeHne, Ha NPOPUIAKTHKY COLUUAIbHO HEXKENAaTeIbHOrO0 TOBEICHUS, Pa3BUTHE
HaBBIKOB COOJIIOJICHUS MTPaBUI KHOEpOE30MacHOCTH MPH OOLICHUN B COIIMATIBHBIX CETSIX;



0 CHeIMAlIbHBIE TPYMIOBBIE MCUXOKOPPEKIIMOHHBIC 3aHATHS MO (OPMUPOBAHUIO
CaMOpETyJISILIMKM TT03HABATEIBHONW NEATEJbHOCTH M TOBEICHHS; 3aKpEIUICHHE W aKTUBH3AIHs
HABBIKOB COITMAIIBHO 0JI00PSEMOro MOBEICHHUS,

O MICUXOJIOTHYECKOE COMPOBOXKICHUE, ONTUMU3UPYIOIIEEe B3aUMOACHCTBUE CEMbH U
pebeHka; MoJJepKKa M BKIIOYEHHUM CEMbU B MPOLECC a0WIMTAIMU TMOAPOCTKA CPEICTBAMHU
o0pa3oBaHus U ee 0co0ast MOArOTOBKA CUJIaMH CIIELUATHCTOB;

0 MOHHTOPHHT JHHAMUKH WHIUBUAYAIBHBIX OOpPA30BaTEIBHBIX JTOCTHKCHUH U
ypoBHSL TIcMXO(pU3UYECKOro paszButus odOyuaromerocs c¢ 3[IP; MOHUTOPUHT COOTBETCTBUS
CO3IaHHBIX YCIIOBHI 0COOBIM 00pa3zoBaTelNbHBIM MOTpeOHOCTSIM moapocTtka ¢ 3IIP Ha ypoBHE
OCHOBHOT0 00111eT0 00pa30BaHMs.

COBOKYIMHOCTh  CIIEIUANBHBIX 00pa30BaTENbHBIX YCIOBUH IO3BOJSET PEaTU30BaTh
€AMHYI0 00pa30BaTENbHYIO U COIMOKYIBTYPHYIO CPEIy LIKOJIbI, OCHOBAaHHYIO Ha OOecreueHUun
JOCTYITHOCTH W BapHaTHBHOCTH oOpaszoBanus oOydarommxcs c¢ 3[IP. [lns atoro cucrema
CHEIMallbHBIX ~00pa30oBaTeNbHBIX YCIOBHM B 00pa30BaTeIbHOW OpraHW3alMd  JIOJDKHA
COOTBETCTBOBATh OCOOBIM 00OPa30BATEIBHBIM TMOTPEOHOCTSIM Miaamux mnojapoctkoB ¢ 3[IP u
obecrieunBath UM GepeHIIUPOBAHHBIN TICUXOJIOrO-TEJarOrMYeCKUid MOAX0A K 00pa3oBaHUIO
00ydJaronmxcs



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CHCTEMA €IMHMII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl IO3HaHWs: HaOJI0JEHHE, IOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OOBsACHeHHE HalmonaeMoro spieHus. OmnucaHue
(bu3NYECKUX SIBICHUN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpubOpsl U IpoUeaAypa NPSAMbIX U3MEPEHUN aHATOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

1. Ompenenenue HEHBI JEICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne pacCcTOsTHU.

3. UMsmepenue o0bEMa KUIKOCTHU U TBEPJIOTO TENA.
4. OmnpeneneHue pa3MepoB MaJIbIX TEIL.
5. HsmepeHue TtemmepaTypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIEPATypHI.
6. IIpoBeneHne wucciieOBaHUS TIO TMPOBEPKE THIOTE3bI: JATBLHOCTH IMOJIETA IIIAPHKA,
MyIEHHOTO TOPU30HTAILHO, TEM OO0JIbIIe, YeM OOJIBIIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBEICHHA O CTPOCHHMH BeILECTBA.

CtpoeHue BelIeCTBA: aTOMbl U MOJEKYNbl, MX pa3Mepbl. OMBITH, JAOKa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBRA.

JlBmkenne dacTui] BemiectBa. CBSI3b CKOPOCTH JIBMIKCHHS YACTHI[ C TEMIICPATypOM.
bpoynoBckoe nBuxkeHue, auddysus. BzanmopelicTBHe dYacTHIl BEIIECTBA: MPUTSDKEHUE U
OTTaJKHUBaHUE.

ArperaTHple COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH ©W  TBEPIBIX
(KpHCTAUTMYECKUX) Teld. B3aMMOCBSA3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSTHUSIX M WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHhIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3un.

3. HaGnronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKCHUEM WM OTTAJIKMBAHHUEM YaCTHIL

BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrmeHka quamMeTpa aToMa METOJAO0M PSAIOB (C UCIOIb30BaHuEM GoTorpaduii).

2. OnbIThl O HAOJIOCHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbIT IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MIPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBH)KEHMs Tel. Macca kak Mepa uHepTHocTH Tena. IlnmotHocTs BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozeicTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbXKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKCHHS Teja.

2. H3mepeHue CKOPOCTH NPSAMOIUHENHOIO JBUKEHUS.

3. HalGmroneHue siBneHUS UHEPLIUU.

4. HalGnroneHue u3BMEHEHHs! CKOPOCTH MIPU B3aMMOJICHCTBHUH TEJL.
5. CpaBHEHHE Macc 110 B3aUMOJACHCTBUIO TEII.

CroxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.

Jlabopamopnusie pabomot u onvimeol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBHKEHHUA (LIapuKa B KHJIKOCTH, MOJIEIH
IIEKTPUIECKOTO aBTOMOOWJIS M TaK Jjayee).

2. Omnpenenenue cpenHeld CKOPOCTH CKOJIBXKEHHS Opycka WM IIapuKa MO HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHue MIOTHOCTU TBEPAOTO TeNa.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (aedopmanuu) mpyKUHBI OT
MIPUIIOKEHHOMN CHJIBI.

5. OneITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa COIMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIIEHUS U yBEJIMUEHUS J1aBlieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH llackans. [THeBMarnueckue mMamuvHbl. 3aBUCHMOCTDH JABICHUS KUAKOCTH OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarormuecs cocyabl. [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
ob6omnouku 3emmu. Onbit Toppuuennu. M3mepeHue arMocepHOro MaBiIeHHUS. 3aBUCUMOCTD
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxomnaBanue.

Hemoncmpayuu.
3aBUCUMOCTbD JaBJICHUS ra3a OT TEMIIEPATypBhl.

[lepenada naBneHuUs KUIKOCTHIO U Fa30M.
Coo0maronyecs: CoCy/sbl.
I'mppaBauyeckuit mpecc.

v wnN e

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.



3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuvie pabomsl u onvimol.

1.

HccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTb
4acTH TeJla.

OnpeneneHre BBITAJKUBAIONIEH CHIIbI, JCUCTBYIOIIEH HA TEJNO, MOrPYKEHHOE B
KUIKOCTD.

IIpoBepka HE3aBUCUMOCTHM BBITAJKHMBAIOIIECH CHIIBI, JCUCTBYIOIIEWM Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJIO B XKMJKOCTH, OT 00bEMa NOrpyKEHHON B JKUAKOCTh YaCTU TeJa U OT MJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKH U ONpEICICHUE €€
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.
Mexanudeckas padora. MOIIHOCTb.
[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBmio paBHOBeCHs

pplyara.

[IpumeHenne npaBuiia paBHOBECHUS pbluara K OJOKY. «30J0TO€ MPaBUIIO» MEXAHHUKH.

KIIJI mpocTsix MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprud. KuHeTmdeckas W mnoTeHIuMalnbHas 3Heprus. lIpeBpamienne

OJIHOTO BU/Ia MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs IHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopuvie pabomol u onvimol.
1. Ompenenenue paOOThl CHJIBI TpPEHUs NpPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM MOBEPXHOCTH.
2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.
3. HMsmepenue KI1/] HakIOHHON MIOCKOCTH.
4. V3yueHue 3aKOHA COXPAaHEHUS MEXAHUYECKOW SHEPTHUH.
8 KUIACC

Pasnea 6. TemioBbie IBJICHUS.
OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUU CTpPOEHUs BellecTBa. Macca

U pasMm

Cppl aTOMOB W MOJICKYII. OHLITBI, MOATBCPKAAIOIMIUC OCHOBHBIC TIOJIOKCHHA

MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSHHM BemecTBa. Kpucraminueckue u
amopdusie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOKEHUHN

MOJIEKYJISIPHO--KMHETHYeCKOW Teopuu. (CmaunMBaHuWE M KalWULIPHbIE sBIEHUSA. TerioBoe
pacLIMpPEHNE U CIKATHUE.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIIOBOIO JBM)KCHUS YACTHII.
Buyrpennsis sHeprus. CrnocoObl W3MEHEHWs BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u

COBCPHICHUC paGOTBI. BI/II[BI TCILIoNCpCaayn: TCIJIOMPOBOJHOCTh, KOHBCKIN A, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. IlnaBineHue M oTBepJeBaHME KPUCTAUIMUECKHUX
BEIIECTB. YIenbHas Teriora ruiaBieHus. [lapooOpa3oBanwe u KoHIeHcamws. lcmapeHue.
Kunenue. YnenpHas Teruiora mnapooOpa3oBaHUsA. 3aBUCHMOCTh TEMIEPATYphl KHIICHUS OT
aTMOC(epHOro J1aBJICHHS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Habmonenue nuddysun.

HabGmronenue siBeHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.

HabGmronenue TenioBoro pacuimpeHus Tel.

N3menenune gaBieHus ra3za npu U3MEHEHUHN 00bEMa U HArPEeBAHWUU WJTU OXJIaXKICHUH.
[TpaBuiia u3MepeHus TeMIepaTypshl.

Bunb! Teruionepenayn.

OxnaxJIeHrue MPU COBEPIIEHUU PabOTHI.

W Nk WNE

HarpeBanue mipu coBepiiieHuu padOThl BHEITHUMU CUJIaMH.
. CpaBHEeHUE TEMIOEMKOCTEN pa3INYHbIX BEIECTB.
. Habnronenue xunenus.
. HabmroieHue mocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TemIOBBIX ABUTaTeNei.
Jlabopamopuvie pabomol u onvimol.
1. OnbITeI O 0OHAPYKEHUIO JEHUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.
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OnbITHI O BhIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnbITh! 10 HAOIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJIECHUS BO3AyXa OT ero o0béMa u
Harp€BaHusd UKW OXJIAXKICHUA.
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6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [IJTMHBI CTOJOWKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIepaTyphl.
7. HaGmoneHue m3MeHEHMs BHYTPEHHEW SHEPIHM Tela B pe3yJbTaTe TeIulonepeaadu
paboThI BHEIIHUX CHJL.
8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.
9. OmpezneneHue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOW IMpU TEIJIOOOMEHE C
HarpeTbIM METaJUIMYECKUM [UIUHAPOM.
10. Onpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.
11. HccnenoBanue mpouecca UCIIapeHus.
12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHOM TEIUIOTHI IJIABJICHUS JIbJA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUS.
Onexrpuzanus Ten. JlBa poja 2JIEKTpUUYECKUX 3apsaoB. B3anMopelicTBre 3apsKEHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSKEHHBIX T€1 OT BEJIWYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX I0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEIbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma i ydacTka UEIH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTPeOUTENH IEKTPUUECKOM SHEpruu B ObITy. KOopoTkoe 3aMbIKaHHe.

[locTostHHbIE MarHuThl. B3auMopeilcTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 KU3HU Ha 3emiie. OnbIT Dpcerena. MaruutHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3JIeKTPOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. lcnonb3zoBaHnue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia 2IEKTPUYECKUX 3aps0B U B3aUMOJECHCTBUE 3apyKEHHBIX TEll.
YCTpoUCTBO U IEHCTBHE 3IEKTPOCKOIIA.
OneKTpocTaTU4eCcKast UHIYKIIHSL.
3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JTMHUHI 3JIEKTPAYECKOTO MOJIS.
N cTouyHNKM TOCTOSIHHOTO TOKA.
JlelicTBUSA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. 'a30BBblii pa3psn.

. 3mepeHne Cuitbl TOKa aMIEPMETPOM.
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. I/ISMepeHI/Ie QJICKTPHUYCCKOI'0 HAMIPAKCHUSA BOJIBTMCTPOM.
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. PeoctaTt 1 MarasuH conpoTHUBIICHUN.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHre MarHUTHBIX [10JIEH TOCTOSTHHBIX MArHUTOB.

. OnbIT OpcTena.

N
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. MarauTHoe moJje Toka. DJIeKTPOMAarHurT.
. JleficTBue€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
. SHGKTpOI[BI/IFaTeHB ITIOCTOSIHHOI'O TOKA.
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. I/ICCJ'IGI[OBaHI/Ie SBJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIU.

N
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. OnpiTel Dapanes.
. 3aBUCUMOCTb HaIPaBIEHUS MHAYKIMOHHOIO TOKA OT YCIOBUI €ro BOSHUKHOBEHHUS.
. DIeKTporeHepaTop NOCTOSHHOTO TOKa.
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Jlabopamopnwvie padbomot u onvimol.

OnbITH IO HAOJIIOACHUIO STICKTPU3ALUH TEJI HHAYKIIUEH U TIPU COPUKOCHOBEHHH.

HccnenoBanue JeHCTBUS 3JIEKTPUUECKOIO M0JIs HA IPOBOJIHUKU U AUDIEKTPUKHU.

COopka 1 mpoBepKka padOoThI JIEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJinpoBaHUe CUIIbI TOKA.

W3mepeHue u peryiupoBaHue HalpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pE3UCTOpa U HAIIPSHKEHUS HA PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBHUCUMOCTh  3JEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJHMKA OT €r0 JIIMHBI, IUIOIIAN MONEPEYHOr0 CEYSHHs U MaTepHara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUN NPU TMOCIEAOBATEIHLHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Jyisl CUJIbI TOKA NP NapaiieIbHOM COETUHEHUH PE3UCTOPOB.

10. Onpenenenue pabOTHI AMEKTPUIECKOTO TOKA, UYIETO Yepe3 Pe3UCTOP.

11. OnpeneneHre MOIHOCTH 3JIEKTPUUECKOTO TOKA, BBIAEISIEMOM Ha pEe3UCTOpE.

12. UccnenoBaHue 3aBUCUMOCTU CUJIBI TOKA, UAYIIETO Yepe3 JaMIOYKy, OT HaMpsHKeHUS
Ha HEu.

13. Onpenenenue KIIJ| narpeBaTens.

14. UccnenoBaHre MarHUTHOI'O B3aUMOJEMCTBUSI TIOCTOSIHHBIX MAarHUTOB.

15. 3y4yeHre MAarHUTHOTO TMOJISI TOCTOSHHBIX MAarHUTOB NpU UX OOBEAWHEHUU W
pa3JelIeHUN.
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16. MccnenoBanue AeMCTBUSA IIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPENKY.

17. OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

18. M3y4eHue AeMCTBHUSI MArHUTHOTO OJI HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue U n3ydeHue paboThl 3J1€KTPOIBUTATES.

20. N3mepenne KI1/] anexTpoaBurarenbHON YCTAaHOBKH.

21. OnbITHl 1O HMCCIIEOBAHUIO SIBJICHMSI DJIEKTPOMArHUTHOM WHAYKLHHU: HCCIEOBAaHUE
W3MEHEHU! 3HAaYCHUs U HAIllPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3nen 8. Mexanuveckue siBJICHUS.

Mexanndeckoe aBrmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JBHKEHHs. PaBHOMEepHOe mpsMonMHENHOe aBMXkeHue. HepaBHoOMepHOe
npsIMOJIMHENHOE ABM>KeHHE. CpenHsss U MIHOBEHHAs CKOPOCTh Tejla IPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenune. PaBHOyckopeHHOE mipsiMoNinHelHOe JBkeHne. CBoOoaHOoe nagenune. OnbITh
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOCTH. [lepuon u wacrora oOpamenus. JluneitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

ITepssiii 3akon Herotona. Bropoii 3akon Hptorona. Tpetuii 3akoH Herortona. [lpuniun
CYINIEPIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUila TPEHUS CKOJIBXKEHHUS, Cujla TPEHUs
MIOKOSI, IPYTHUE BUBI TPEHHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaGmroneHne MeXaHn4ecKoro JIBUKEHHUs TeJla OTHOCUTEIbHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHME IIyTE€H U TPAEKTOPUU IBMXKEHUSI OJHOTO M TOTO K€ Tejla OTHOCUTEIIbHO
pa3HBIX TEJI OTCUETA.

3. H3mepeHune CKOpPOCTH U yCKOPEHUS NPAMOJIMHEWHOTO JIBUIKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JBUKCHHUS.

5. HaGmoneHue nBUXeHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHune MexaHMYECKUX SIBJICHHUM, IPOUCXOIALINX B cucTeMe oTcuéTa «Tenexkar»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBIDKEHHH OTHOCHUTENIBHO KaOMHETa (PU3UKH.
3aBUCHUMOCTh YCKOPEHHMS TeJla OT MaccChl TeJla U IeUCTBYIOIIEH Ha HETO CUJIBL.

8. HaOmoneHune paBeHCTBA CHII IPU B3aUMOJCHCTBUU TeJl.

9. Hs3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. [Iepenavya nMIysibca Ipyu B3aUMOJEHCTBUH TEIL.

11. [IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOAECUCTBUHU TEJl.

12. CoxpaHeHue UMITYJIbCca IPU HEYIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue UMITYJIbca IPU a0COMIOTHO YIPYTOM B3aUMOIEHCTBHH.

14. HaGmroieHNe peakTUBHOTO JBH)KEHUSI.

15. CoxpaHeHHe MEXaHUYeCKOM SHEPIUU pU CBOOOJHOM A ICHUH.

16. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JBUKEHUU TeJla MO/ IeUCTBUEM NPY>KUHBI.

Jlabopamopnwvie padbomot u onvimul.

1. KoncTpyupoBaHMe TpakTa I pa3srOHAa M JaJbHEHIIET0 PaBHOMEPHOIO JBHKECHUS
IApUKA UK TEIEKKH.

2. OmnpezneneHue CpeaHEW CKOPOCTU CKOJBKEHHUS OpycKa WM JBHXKEHHS IapHUKa I0
HAaKJIOHHOM INIOCKOCTH.

3. OmnpeneneHne yCKOpEHMs Tejla IPU PAaBHOYCKOPEHHOM JIBM)KEHHMM 110 HAKJIOHHOW
IIJIOCKOCTH.

4. W ccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUU 0e3
HavyaJbHOW CKOPOCTH.

5. TlpoBepka THMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadaJIbHOU
CKOPOCTM IIyTH OTHOCSTCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHIJIBI HOPMaJbHOTO
JIaBJICHMSL.

7. Omnpenenenue kodppuImeHTa TPECHUS CKOIBKCHHUS.

8. Omnpenenenue XKECTKOCTH MPYKUHBI.



9.

Onpenenenne pabOTHl CUJBI TPEHUS TMPU PABHOMEPHOM [IBHKEHUM Tejia IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenenenne pabOTBI CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM

HCIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.

Pa3nesn 9. Mexanndeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nsmwxenue. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHWH: MEPHOA, 4acToTa,
aMImTyna. MaremMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu

K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxaromue konebanus. Beinyxknennsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CBolicTBa MEXaHUYECKHUX BOJIH. HpOIIOJII)HI)Ie " IOINCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.

3Byk. ['poMKOCTb 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.
Hemoncmpayuu.
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Habmonenune xonebanuii Te Mo 1€HCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
Habumonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGumoneHne BEIHYKACHHBIX KOJICOaHUI M Pe30HaHCa.

PacripoctpaneHye npoJ0IbHBIX U MIONIEPEYHBIX BOJIH (HA MOJIEINN).

HaGumtoieHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

7.

Omnpenenenye 4acToThl U Meproia KoieOaHui MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOThl U MepHoJia KoleOaHUH NPy>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTH MEpuoJia KoyieOaHWH MOJBEIIEHHOTO0 K HHUTU Ipy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpHOJa KoJeOaHUH NPY>KMHHOIO MasiTHHUKa OT MaccChl
rpysa.

[TpoBepka HE3aBUCHUMOCTH Iepuoja KojeOaHuil rpys3a, MOJABELUIEHHOTO K HUTH, OT
Macchl Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IepHofa KojeOaHUH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. VIcrionb30BaHue 3JIEKTPOMArHUTHBIX BOJIH 111 COTOBOM

CBsI3H.

DneKTpoMarHuTHas npupoza cera. CKopocTh cBeTa. BolnHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BonHOBBIE CBOMCTBaA CBETA.

Jlabopamopnwvie padbomot u onvimol.

1.

N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO Tene(oHa.

Pasznea 11. CBeToBLI€e IBJICHUS.
JlyueBas monenb cBera. Mcrounuku cBeta. IIpsiMonuHeitHOE pacnpoCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxkenue cBera. [Lnockoe 3epkano. 3aKOH OTPa)KEHHS CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp3oBaHue MOJIHOTO BHYTPCHHET'O OTPAKCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroammnapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEHOE PaCcIIPOCTPaHEHHE CBETA.

Otpaxkenue cBera.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.

OnTu4eckuii CBETOBOI.

Xox nydeil B cobuparolieii 1uH3e.

Xop J1ydeil B paccenBarolel JIMH3E.

[Tony4yeHnue n300paxeHuit ¢ MOMOIIBIO JIHH3.

[Tpunun neiictBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rnasa.

11. Pa3nosxxenue 6enoro cBeTa B CIEKTP.

12. [Tomryuenue 6e10ro cBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimel.

1.
2.
3.

No vk

Hccnenosanne 3aBUCHMOCTH YTJIa OTPaKEHHS CBETOBOI'O JIy4a OT YIjia MaJeHHs.
N3y4yeHne xapakTepuCTHK H300paKeHUs MPeIMeETa B INIOCKOM 3epKalle.
Hccnenosanne 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT yIJla IaJeHUsl Ha
TPaHUIIE «BO3LYX—CTEKIION.

[Monyuenue n300pakeHHU C IOMOLIBIO COOMPAIOIIEH JTUH3BL.

Omnpenenenne GOKyCHOrO pacCTOSHUS U ONITHUYECKOH CHIIBI COOMpAIOLIEH JINH3BI.
OmBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CIIEKTD.

OnbITEl IO BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHHM Yepe3 IIBETOBBIE
(UIBTPBIL.

Pa3znen 12. KBanToBble siBJIeHHUS.

OmnswiThl Pe3epdopaa u mnanerapHas mojnenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JIMHENYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- u ramma-usnydeHus. CTpoeHHWE aTOMHOTO spa.
Hyknonnass mopens aromHoro sigpa. M3otombl. PaanoaktuBHble mpeBpaiienus. I[lepuon
noJtypacnaaa aTOMHBIX siJiep.

SAnepHbie peakiyy. 3aKOHbI COXPaHEHUS 3apsA0BOIO U MAaCCOBOIO YHCEN. DHEPrus CBSA3U
aToMHbIX sifep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

Snepnas snepretuka. JleiicTBUSA pagMOAKTUBHBIX U3TYYEHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

oukwNeE

CHexTpsl U3JIy4eHHS U TOTJIOLIEHUS.

CrieKTphl pa3aMyHbIX I'a30B.

CnexTp BogoOpoa.

Habmonenue TpexoB B kamepe Busbcona.

PaboTa cuéTrunka HOHU3UPYIONTUX U3TyUECHUH.

Perucrpanus nznmydeHusi pUpOAHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HabmroeHue CIUTONMIHBIX U IMHEHYATHIX CIIEKTPOB U3ITyUEHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE HSHEPIMM YaCTHIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. HMsmepenue pagunoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb TpPEAHA3HAYeH IS CUCTeMaTH3alluh |
00001IeHNsT TPEMETHOTO COJICPYKAHMSI U OTIBITA IEATEILHOCTH, MPUOOPETEHHOTO IPU U3YUEHHUH
BCEro Kypca (pU3MKH, a TakKe Ui MOATOTOBKH K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
busuKe st 00yJaroIMXCsl, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

[Ipy wW3ydeHWW JAHHOTO MOJIYJS PEATU3YIOTCS H  CHCTEMATHU3HPYIOTCS  BUIBI
NEeSITeTbHOCTH, Ha OCHOBE KOTOPBIX OOECIEYMBACTCS  JOCTHIKEHHE MPEIMETHBIX |
METaNnpeMETHBIX IJIAaHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (hOpMUPYETCsS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIICIOBAHUS SIBICHUU MPHUPOABI U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (UINUYCCKUE SBJICHHS, MPUMCHSIS TOJyYCHHBIC 3HAHMUS,
pemaTh 3a/1a41, B TOM YHUCJIE KAaUeCTBEHHBIE U YKCTIEPUMEHTAIbHBIE.

[TpuHIMNIUATBHO AEATEIbHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00yYarOLIUECs BBHIOIHAIOT 3a/1aHUs, B KOTOPBIX MM MPEAaraercs:

HA OCHOBE IMOJIYYCHHBIX 3HAHWH Paclo3HABATh U HAYYHO OOBSICHATH (DU3MUSCKUC SIBIICHUS
B OKPYKaroUIeH MPUPOJE U OBCEIHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBICHUI, B TOM YHWCIE IS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAYYHBIE OCHOBBI HaMOOJIee BaXKHBIX JIOCTHDKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, TPAKTUYECKOTO WCIOIb30BAHUS PA3TUYHBIX HCTOYHHUKOB DJHEPTUHM HA OCHOBE
3aKOHA MPEBPAIICHUS U COXPAaHEHHSI BCEX U3BECTHBIX BUJIOB SHEPTHUHU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

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

1) naTpUOTHYECKOr0 BOCITUTAHUS:

— IpOSIBJICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHIMCKON (hU3UYECKOM
HayKH;

— [EHHOCTHOE OTHOIIEHHE K TOCTHKEHHUSIM POCCUICKUX YUEHBIX--(DHU3HUKOB,

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

— FOTOBHOCTh K aKTHUBHOMY yYacCTHIO B 00CYKJIEHUU OOIIECTBEHHO 3HAYUMBIX M ATHUECKUX
po0JieM, CBA3aHHBIX C MPAKTHYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

— OCO3HAHHE BAKHOCTU MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETHMUECKUX KauecTB (PU3MUECKON HAyKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTO MO3HAHMS:

— OCO3HaHHE LIEHHOCTU (DU3UYECKON HAYKHM KaK MOIIHOTO MHCTPYMEHTAa IO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KyIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0003HATEIHHOCTH, UHTEPECa K UCCIIEeI0BATENIbCKON AeSITENEHOCTH;

5) popMupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBLHOIO 0J1ar0NOJTyYHA:

— OCO3HAaHME IIEHHOCTH 0€30MacHOro 00pa3a >KU3HH B COBPEMEHHOM TEXHOJIOTHMYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOro TMOBEACHHMS Ha TpaHCIOpPTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 00OPYIOBAHUEM B JIOMAITHUX YCIOBHSIX;

— c(hopMHpPOBAHHOCTH HaBbIKa pedrekcuu, MpU3HaAHHE CBOETO IMpaBa Ha OIIUOKY U TaKOTO
e MpaBa y JPYroro 4eloBeKa;

6) TPY10BOr0 BOCIIUTAHUA:

— aKTUBHOE y4acTHe B PEIICHUU MPAKTUYECKHUX 3a7a4 (B paMKax CEMbH, 00pa3oBaTeIbHON
OpraHu3alyH, TOpOoJa, Kpas) TEXHOJOTHYECKOM U COIMAIbHOM HANpPaBICHHOCTH,
TPeOYIOMKX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEPEC K MPAKTHISCKOMY H3YICHHIO TIPOPECCHii, CBI3aHHBIX ¢ (DH3UKOIA;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

— OpHCHTalMs Ha TNPUMCHEHHE (PH3WYCCKUX 3HAHWHA IS pEIIeHUs 3amad B o0JacTu
OKPY’KaIOIIeH Cpe/bl, TUIAHUPOBAHUS TIOCTYIKOB M OIICHKH WX BO3MOJKHBIX TOCIEICTBUIN
JUISl OKPY>KAIOIEe Cpelibl;

— OCO3HAHHUE TJIO0ATBHOTO XapaKTepa YKOJIOTHIECKUX MPOOJIeM U MyTeH MX PEIICHHS;

8) aganTannu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHOM CpPeabI:

— MOTpeOHOCTh BO B3aUMOJACWCTBUM TPH BBINOJIHEHUHM HCCIEIOBAaHUI U TMPOEKTOB
(bu3nyecKoil HaNpPaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITebHOCTD;

— moTpeOHOCTh B (DOPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM 4YHCiIEe (OPMYJIHPOBATH HJICH,
MTOHSITHSL, TUTIOTE3bI O (PU3MYECKUX O0BEKTaX U SIBICHUSX;



e — OCO3HaHHUE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071aCTH (PU3UKHY;

¢ — IUIAaHHUPOBAHUC CBOCTO PA3BUTUS B HpI/IO6peTCHI/II/I HOBBIX (1)I/ISI/ILIGCKI/IX 3HaHPII>1;

¢ — CTPCMIICHUC AaHAJIM3UPOBATHL U BBIABJIATH B3aUMOCBA3U ITPUPOAHI, O6H.I€CTB3, U 3KOHOMUKH,

B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

® — OIICHKAa CBOMX JCUCTBUH C YYETOM BIMSHHUS Ha OKPYKAIOIIYIO CpEly, BO3MO>KHBIX
rJ100aBHBIX OCTIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHHS MpOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuaromierocss Oyayr cpopMUPOBaHbI MeTamnpeaMeTHbIe pPe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATEJbHbIE YHHUBEpCaJbHbIE Y4eOHbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaIbHbIC yUeOHbIE IEUCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUSA:

BBISIBJIATH M XapaKTEPHU30BaTh CYIECTBEHHbBIC IPU3HAKN OOBEKTOB (SIBICHUIA);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS 111 0000ICHHUS
Y CPaBHCHHS;

BBISBIISATH 3aKOHOMEPHOCTH U NMPOTUBOPEUHS B paccMaTpUBaeMbIX (PaKTax, TaHHBIX U
Ha6J'IIOI[CHI/I$[X, OTHOCAIINXCA K (1)I/IBI/I‘~I€CKI/IM SIBJICHUAM,

BBISIBJISATh NPUUMHHO--CJIE/ICTBEHHbIE CBSI3U NPU HU3YYEHUH (PU3MUECKUX SBICHUN U
nmponeccoB, JacjaTb BBIBOJAbI C HCIHOJbB30BAHUCM ACAYKTHUBHBIX W HWHIAYKTUBHBIX
YMOSaKHIOquHﬁ, BBIABUT'aTh I'MIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJIMYHH,
CaMOCTOSITENIbHO ~ BBIOMpATh CcHocoO pemieHus ydyeOHOM (usmueckod 3amauu
(cpaBHEHHE HECKOJBKMX BApPHMAHTOB pEUICHHUs, BHIOOp Hamboyiee MOIXOMASIIETO C
y4€TOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHeE AeliCTBUA.

HCIIOJIB30BAaTh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU,

MMpOBOAUTE IO CAMOCTOATCIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
(I)H3H‘-ICCKHﬁ OKCIICPUMCHT, HeOO0JIbIII0e HUCCICIOBAaHUC (I)I/IBI/I‘-ICCKOFO SBJICHUA,
OLICHUBAThL Ha MPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, IMOJIY4CHHYIO B XOIC
HCCJIICAOBAHUS WJIN SKCIICPUMCHTA,

CaMOCTOATCIIbHO (I)OpMyJ'IPIpOBaTB 0606H_ICHI/IH U BBIBOABI IO pE3yjibTaTaM
HpOBC,Z[éHHOFO Ha6J'IIOJICHI/ISI, OIIbITa, UCCIICIOBAHUAI,

IMPOTrHO3UPOBATE BO3MOKHOC JanbHeHnIee Pa3sBUTHC (1)I/I3I/I‘IGCKI/IX IponeccoB, a TakKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHSTh Pa3jMYHbIE METO/bI, HHCTPYMEHTBI M 3alpOChl MPH IOWCKe W OTOOpe
WH(OpPMAIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM PU3nUecKor 3a/1auu;
aHAJTM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATh WHPOPMALIUIO PA3TUIHBIX
BUIOB ¥ OPM TIPEICTABICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTHMAJbHYIO (hopMy mpencTaBieHHs HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH, WHON
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble aelcTBUA:

B XOJie OOCYXAcHHs Y4eOHOTO Marepuaia, pe3yabTaTOB JaO0OpPaTOpHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4d U MOJICpKaHUEe 0JIaroKeIaTelIbHOCTH OOIIEHHS;
COIIOCTAaBJIAITb CBOU CYXKXACHHUA C CYXICHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
0OHapYKUBATh Pa3IMYKE U CXOJICTBO MO3HIIHN;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,

HY6J'II/I‘-IHO MMpEaACTaBJIATH PE3YIbTATBL BBIIIOJIHECHHOT'O (bPIBI/I‘IeCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

INOHUMATb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaH[[HOI;'I u HHIIHBHI[yaJ’IBHOfI pa6OTI)I
NIPU PEIICHUU KOHKPETHON PU3UUECKOM TPOOIEMBI;

INpUHHUMAThL 1IN COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPENIeNIATh PO, 00CYKAATh MPOIECCH U PE3yJIbTaThl COBMECTHOM
paboThl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAueCTBEHHOTO pe3yJbTara MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSI CBOU [[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OLICHUBATh KAueCTBO CBOETO BKIaJa B OOMMUH TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM yUYACTHUKAMH B3aHMOICHCTBHS.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHBbIE 1eiCTBUS

Camoopranusanus:

BBISIBJISATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAIUX, TPEOYIOIIMX Ui peleHHs
(bu3nyecKuX 3HaAHMI;

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXO0JAX NPUHATHUS peHIeHu (MHIUBUAYaIBHOE,
IPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIon);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pelIeHUs (PU3MUECKOW 3ahayd WM IUIaHa
UCCIICIOBAaHUS C Y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh Mpe/araéMble BApUaHThI PELICHUN;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MpeIaraTh IiaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ BBIMOIHEHUS (HU3HUECKOTO
UCCIICIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, W3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Yy/IbTATA LEIH U YCIOBUAM;

CTaBUTh ce€0s1 Ha MECTO APYroro YeJOBEKa B XOJ€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (QU3UYECKUX 3aJad Wid B
YTBEPKICHUAX Ha HAy4YHBIEC TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaTbl HA OA30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

UCIONIb30BaTh MOHATHS: (U3MYECKHEe U XUMHYECKHE SBJICHUS, HaOII0JCHHE,
9KCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOe), MEXaHHUECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOJICHCTBYOIIAs cuia, nedopmanus (ympyras, IUIaCTHYECKas), HEBECOMOCTb,
COOOIAOIINECS COCYIBI;

paznuuath sBieHus (qudys3us, TEIIOBOE ABUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE NIBIKEHUE, MHEPIUs, B3aHUMOJCICTBHE Tell, paBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChIO BpalleHMs, Iepefada JAaBleHUs TBEPIbIMU
TEJIaMH, KUAKOCTAMHU U razaMu, aTMoc(epHOe JaBjieHHE, IIJIaBaHUE TEeJl, IPEeBpalleHus
MEXaHMYECKOM HEPruu) Mo OMHUCAHUIO UX XapPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIHNX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM uucie (pU3MYecKHe SIBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXUBOM NIPUPOAE, NEHUCTBHE CUJIbI TPEHUS B NPUPOAE U
TEXHHMKE, BJIMSHHE aTMOC(EPHOTO MAABJIEHUS HA XUBOM OpraHusM, IjIaBaHUE pbIO,
pblYary B TeJe YelOoBeKa, MPU 3TOM MEepeBOIUTH MPAKTUUYECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOIMCTBA Tel U (pU3MUECKHUe SBJICHUS, UCHIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, NyTb, CKOPOCThb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOCTH, CHUJa TSDKECTH, BEC Tejla, CWila TPEHHs, JaBlIEHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAIKMBAIOLIAs CHJIa, MeXaHHyeckas palora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIUAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUECHUS U €JUHUIIbI
bu3nYeCKuX BEIMYUH, HAXOAUThb (POPMYyIbI, CBA3BIBAIONINE JaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3MUeCKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TPOLECCHl, HCMOIb3Ys
IpaBHJia CIOKEHUsl cuil (BAOJb OAHOM mpsiMoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (0OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOIECChl M CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUMHHO-
-CIICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKMX IIAroB ¢ OMOpPOM Ha
1-2 wu3ydeHHBIX CBOWCTBA (UIMYECKUX SBICHHM, (U3UYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemarh pacu€THbIe 3a7auun B 1—2 JCHCTBUA, WCIONIB3Yysd 3aKOHBI M (HOPMYIIBI,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajln3a YCJIOBUS 3aJayuu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (DPU3UYECKHE BEIUYMHBI B (POPMYINIBI U



MIPOBOAMTH PAcu€Thl, HAXOJIUTh CIPABOYHBIE NaHHbIC, HEOOXOAMMBIC AJISI PELICHUS
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (PU3UYECKON BEIMUHHBI,
pacrno3HaBaTh MpPOOJIEMbI, KOTOpPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINYECKUX
METO/IOB, B OIIMCAaHUM HCCIIENOBAHMS BBIICIATH IPOBEPSIEMOE IIPEANOIOKECHUE
(runotesy), pas3idyaTb U HWHTEPIPETHPOBATH MOJYUEHHBIH pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OMBITA, JIeJaTh BHIBOJBI 110 €r0 pe3yIbTaTaM;

IIPOBOJMTDH OMNBITHI MO HAONIOICHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMyaHpoBaTH MPOBEpPAEMbIE MPEANONIOKEHHS, cOOUpaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITMOJHATH NPSIMbIE U3MEPEHHsI PaCCTOSIHUSI, BPEMEHHU, Macchl Tena, 00bEMa, CHIIBI U
TEMIIEpaTypbl C HMCIOJIB30BAaHHEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aHMCHIBATH
MoKa3aHusi IPUOOPOB C YUETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;
IPOBOJUTH MCCIICOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIMUYUHBI OT JPYrou C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJla, CUJIbl TPEHHUS CKOJIbKEHUS OT Beca Tela, KayecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAIn
CONPUKOCHOBEHUS TEJI, CWIIBI YIIPYTOCTH OT YJUIMHEHUs IIPYKUHBI, BBITAJIKUBAIOIIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT INIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHU TIJIaBaHWS TN, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAaHUM y4e€OHOTO HCCIIEIOBaHMUsS, COOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEeHUs, cleaysl MpPeIoKEHHOMY IJIaHy, (PUKCUpPOBAaTh pPEe3yJIbTaThl MOJYYEHHOMN
3aBUCUMOCTH (DU3MYECKMX BEJIMYMH B BHJIE IPEUIOKEHHBIX TaOIUIl M TpaduKoB,
JlenaTh BBIBOJBI 110 pe3yabTaTaM UCCIICI0BAHMNS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (TUIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO Tejla, CWila TPEHHsI CKOJIBKEHHMs, [aBJICHHE BO3/1yXa,
BBITAIKMBAIOIAsl CHJIA, JEHUCTBYIOIIAasg Ha MOIPYXKEHHOE B KUAKOCTh TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys MpPeasioKEeHHON
UHCTPYKLMU: IPU BBIMOJIHEHUH U3MEPEHUN cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE NICKOMOU BEJIMYNHBI;

coOuoiaTh TpaBWJa TEXHUKH O€30MacHOCTH TMpH pabore ¢ J1abOpaTOpHBIM
00opy0BaHUEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMIAIOIINECS COCYyIbl, OapOMeTp, pblyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepu30BaTh MPUHLHUIBI JIEHCTBUS HW3YYEHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHHA (B TOM 4MCIE: MOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THIPABINYECKUN IIPECC, MAHOMETP, BBICOTOMEp, IOPILIHEBOM HACOC,
apeoMeTp), MCHOJb3ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA U HEOOXOIUMBIE
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (U3NYECKUX 3HAHWM B IOBCEAHEBHOM >KM3HHM JUIsl oOecreyeHus
0€30MacCHOCTH TpH OOpaIleHuH C NPUOOpPaMU U TEXHHUYECKUMH yCTpOMCTBaMu,
COXpaHEHHsI 3/I0pOBbSi M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACTATH HHPOPMALIHIO, KOTOPAst SBJISAETCS MPOTHBOPEUYMBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MIPU BBITIOJTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIAJeTh NpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs HHGOpMALMU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC U YCTHbIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKue COOOIIEHMsI O pe3y/bTaTax MPOEKTOB WM YUeOHbIX MCCIEI0BaHUHN, IPH ITOM
IpaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MMOHATHHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPyIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3a/ladyaMy, CJIECAUTDH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K konmy oOyuenus B 8 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh IMOHATHUS: Macca W pa3Mepbl MOJEKYN, TEIJIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBIIICHHBIA U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIEPATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JUDJEKTPUKH, MOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
oJIe;

pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TerIoBOe
paBHOBECHE, CMayuBaHHWE, KaNWUIAPHBIE SBJICHUS, MCHApPEHUE, KOHJCHCAIMS,
TJIaBJICHUE, KpUCTAJUTH3aLUS (oTBepaeBaHue), KHUTICHHE, TerJIonepenaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aHMMOJECHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO MOJS HA MPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 WX XapaKTEPHBIX CBOWCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPHUPYIONIUX JaHHOE (PU3NIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3UYECKUX SIBJICHUH B OKPYXKAIOIIEM MHpPE, B
TOM 4Hciie (u3nueckue SBICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIIEHUS B NPUPOAE, KPUCTAUIbl B Mpupoje, uzinydeHue CouHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, DIJIEKTPUYECTBO IKUBBIX OPTraHU3MOB,
MarHuTHOE Moje 3emid, JApeid MOoJII0COB, pOJib MAarHUTHOTO MOJS IS JKU3HHM Ha
3emIie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISITH CYIIICCTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBIICHHIA,

OTHCHIBATh U3yUYCHHBIC CBOWCTBA TN U (PU3NUYECKUE SBIICHUS, UCIIONIB3Ysl (GU3NUECKUE
BEJIMYMHBI (TEeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJeiIbHas
TEIJIOEMKOCTh  BEUIECTBA, YJElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeIUIoTa
napooOpa3oBaHus, yIelbHas TEIUIOTAa CTOPaHMs TOIUIMBA, KOAI(DPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU



3apsif, cuja TOKa, OJJIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE TMPOBOJIHUKA,
yZIeJIbHOE CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOTO TOKA), IIPH
OMKMCAHUW TPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HWCHOJIB3YEMBIX BEJIHYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCUMOCTEH (PU3UIECKIX BEIHYNH;

XapaKTepu30BaTh CBOMCTBa Tes, (PU3MYECKHE SBICHHUS U MPOLECCHl, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHUSI MOJICKYIISIPHO--KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA,
IOPUHLIMAIT CYNEPHO3UIMKU ToJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHHUS
SHEpPruM, MPHU 3TOM JIaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCHIBATH €T0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3MYECKHE MPOIECCHl M CBOMCTBA TEJI, B TOM YHUCJIE MW B KOHTEKCTE
CUTYyaIui MIPAKTHKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB U
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (POPMYIIBL,
CBs3BbIBAIOIIME (DU3MYECKHE BEIMYMHBI: HA OCHOBE aHAM3a YCIOBHUS 33Jlaud
3aMMCHIBATh KPATKOE YCIIOBHE, BBIABIISATH HEIOCTATOK JAHHBIX JJISI PEIICHUS 3aJ[a4uH,
BBIOHpATh 3aKOHBI 1 (OPMYITBI, HEOOXOAUMBIE ISl €€ pelleHus, TPOBOAUTH PACUETHI U
CpaBHHBATh MMOTYYCHHOE 3HAYeHHE (PU3NUECKON BEIMUYUHBI C U3BECTHBIMH JaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOKHO pEIIUTh MPU TMOMOIIU (PUIUIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHHE  MCCIENOBAaHUS,  BBIICIATH  MPOBEPSIEMOE
MPEJIITOJIOKCHNE, OIICHWBATh IPABWJIBHOCTh TOPSAKA TPOBEIACHUS WCCIEIOBAHUSA,
JIeJIaTh BBIBO/IBI,

MIPOBOJIMTH OMBITHI TIO HAOJIIOICHUIO (PU3UUYECCKUX SBIICHUH WM (PU3UICCKUX CBOWCTB
Ten (KamwuUIspHBbIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIEPATyphl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEBAHUS MPU U3IYYEHUU OT LIBETa
W3NIydaromnie (MOrJomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEPATYPHl JKUJIKOCTH W TUIOMIATU €€ TMOBEPXHOCTH, OSJICKTPH3AIUsA Tel W
B3aMMOJICHCTBHE DIIEKTPUUECKUX 3apsiIOB, B3aMMOJCHCTBHE MOCTOSHHBIX MAarHUTOB,
BU3YaIH3aIisi MATHUTHBIX MMOJIEH TMOCTOSIHHBIX MAarHUTOB, IEUCTBUS MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOHCTBA 3JIEKTPOMAarHWTa, CBOHCTBA 3JICKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TpPOBEPsSEMbIE TPEANOIOKEHUs, CcOoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJHATE MPSMbIE U3MEPEHUS TeMITepaTypbl, OTHOCHTEIHLHOW BIAXKHOCTH BO3IyXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJIh30BAaHHUEM AaHAJOTOBBIX MPUOOPOB U JATYUKOB
(U3HYECKUX BEIMYMH, CPABHHBATh PE3YJIbTAThl HM3MEPEHUH C YYE€TOM 3aJaHHOMN
a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3UYECKON BEIMYMUHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM MPSIMBIX U3MEpPEHUM (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAU TOTEPEYHOTO CEYCHUS M YACIBHOTO CONPOTHUBIICHUS BEIIECTBA
MIPOBOIHKKA, CHIIBI TOKA, UYIIETO Yepe3 MPOBOJHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHKUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEJUHEHHH MPOBOIHUKOB):



IUTAHUPOBATh UCCIIEIOBaHNE, COOMPATh YCTAHOBKY U BBINOJIHSITH W3MEPEHUS, CIeLys
MPEJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNIbTATHI MOTYYCHHON 3aBUCHMOCTH B BUJIC
TaOJIUIl ¥ TPapUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

® MPOBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MYECKHX BeNHUYWH (yAelbHAas TETUIOEMKOCTH
BEIIECTBA, CONPOTUBJICHUE NMPOBOJHUKA, Pa00OTa U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBATh W3MEPEHHs, CcOoOUpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEays
MPEUIOKEHHOW UHCTPYKIIUU, U BEIYUCIISTH 3HAUCHUE BEITMYNHBI,

e coOmonaTh MpaBWa TEXHUKH Oe30MacHOCTH Mpu pabore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

®  XapakTepu3OBaTh MPHUHILMIBI JEUCTBUS HW3YYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOM HA HUX OMHCaHUs (B TOM YHCIE: CHUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIEpMETP, BOJBTMETP, CUETUMK AJICKTPUUYECCKOM
SHEPTUH, OJJIEKTPOOCBETUTENbHBIE MPHOOPHI, HarpeBaTelIbHbIE AIIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE TMPEJOXPAHUTENH, SJICKTPOMArHHUT, 3JIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa), HCIONb3ys 3HAHUS O CBOWCTBaX (PU3WYECKUX SIBICHUU U
HeoOX0ouMbIe (PU3HUECKUE 3aKOHOMEPHOCTH,

® pacmo3HaBaTh IMPOCTHIC TEXHHYECKHUE YCTPONCTBA M W3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBI IJIEKTPUYCCKUX IIETEH C MOCIeA0BATEIbHBIM U MapajlyIeIbHBIM COCAMHEHUEM
AJIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMSI SJIEMEHTOB AJIEKTPUUECKUX LEnei;

® TMPUBOAWTH TpHUMEpPHl (HaXOAWTh HWHGOPMALMIO O TpUMEpax) MNPAKTUYECKOTO
WCIIOJIb30BaHUA (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW KHU3HU JUIsi oOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ TpuOoOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHS 3J0pPOBbsi M COONIOJIGHHWS HOPM OSKOJOTHYECKOTO TMOBEACHHS B
OKpYKarollei cpere;

® OCYIIECTBIATh TNOHMCK HWH(MOpManuu ¢uzndeckoro coaepkanusi B MHTepHere, Ha
OCHOBE HMCIOIIUXCS 3HAHUW WM TYTEM CpaBHEHUS JOIOJHUTEIBHBIX HCTOYHUKOB
BBIICTIATE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTHBOPCUYMBON WM MOMKET OBITh
HEJIOCTOBEPHON;

® HCIIOJIB30BATh MPH BBITOJHEHUU YUCOHBIX 33JJaHUH HAYYIHO--TIOMYJISPHYIO JINTEPATYPY
(U3MYECKOTO COJEp)KAHUS, CIPABOYHBIE MaTepUaNbl, pecypchl ceTu HHTepHeT,
BJIQJIeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUU W3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUE YCTHBIE COOOIIEHUs, 0000IIas
nH(pOpMAII0 W3 HECKOJBKHX MCTOYHUKOB (PU3MYECKOTO COJIEP)KAaHUS, B TOM YHCIIC
nyOMMYHO  TPEJCTaBISITh  PE3yAbTaThl  MPOCKTHOW WM  HCCIEI0BATEIhCKOMN
NEeSTENIbHOCTH, TP 3TOM TPaAaMOTHO UCTOJb30BaTh W3YYCHHBIN MOHATHIHBIN ammapar
Kypca (U3HKH, COMPOBOXKIATH BRICTYIUICHUE TIPE3EHTAIINECH;

® T[pU BBHINOJIHEHUU Y4YEOHBIX MPOEKTOB W UCCIENOBaHUNA (PU3MUECKHX TIPOIECCOB
pacrpenensaTh 00sS3aHHOCTH B IPYyIIE B COOTBETCTBUU C IMOCTABIECHHBIMU 3aJadyaMu,
CIIEIUTh 3a BBINOJHEHHEM IUJIaHa JEHCTBUH M KOPPEKTHUPOBATh €ro, aaeKBaTHO
OIICHUBATh  COOCTBEHHBI BKJIaJ B  JEATENBHOCTh  TPYIIBI,  BHICTPAUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, TPOSIBIISIE TOTOBHOCTh Pa3pemaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:



UCIIOJIb30BaTh TMOHSATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONMIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- U ramma-
U3JIy4EeHHUS], U30TOIIbI, SIJICPHAsI DHEPTETHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEHCTBUE TEl, PEAaKTUBHOE JIBH)KCHHUE,
Kosie0aTeNbHOE JIBIDKEHHUE (3aTyXarolllhe U BBIHY)KIEHHBIE KOjeOaHus), pPe30HaHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0enmoro cBera B CIEKTP M CJIOXKEHHE CHEKTPAIbHBIX I[BETOB, AMCIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYECKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBBI, JBIKCHUE TUIAHET
ConHe4YHOM cUCTEeMBI, PEaKTUBHOE JIBUJKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, LyHaMH, 3XO, I[BE€Ta Tel,
ONTHUYECKUE SIBJICHUS B  TPHUPOAE, OHOJOTUYECKOE  JICMCTBHE  BHIMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/layy B y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHre, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHUs, CUJIa YIOPYrOCTH,
CUJIa TSOKECTH, YCKOPEHHE CBOOOIHOTO MAJCHHsSI, BEC Telld, UMITYJIbC Tela, UMITYIhC
CHJIBI, MEXaHWYEeCKass padoTa M MOIIHOCTh, TOTCHIIHAIbHAS YHEPTUS TeJa, MOIHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHAIBHAS SHEPTHS CKATOW MPYKUHBI, KHHETUYECKAs
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABWIIHBHO TPAKTOBATh (PU3MUYECKHN CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CAWHUIBI (DU3UYECKUX BEIUYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUsI HPHEPTUHU, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUH CHUII,
MIPUHIUIT OTHOCUTEIBHOCTH [ "anmuies:, 3akoHbl Hpr0TOHA, 3aKOH COXpaHEHUs] UMITYJIbCA,
3aKOHBl OTPaXEHUS W TMPEIOMIICHHS CBETa, 3aKOHBl COXPAHEHUS 3apsAl0BOTO H
MacCcoBOTO UHCEN TMpU SACPHBIX peakUusX, MpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  HNPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX I1aroB C OMOPOil Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bu3M4eCcKOil BETUUNHBL;

pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO pEIIUTh NpPU TOMONIM (PHU3UIECKUX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJUTH ONBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SBICHUN WM (PU3NYECKHX CBOWCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCUMOCTb OT aMIUIUTYAbl MAJIbIX KOJI€OaHUH, MPMOIMHENHOE PaclipOCTpaHEHHE
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparoniel JuH3e,
HaOJIOICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 HU30BITOUHOTO Habopa 000PYAOBaHUS, OMMCHIBATH X0 OMbITa U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP Crioco0a u3MepeHust (M3MEPUTENHHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHHUS CBETa OT yrja HajJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): IJIaHUPOBaTh UCCIIEOBAHUE, CAMOCTOSATEIHHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yabTaThl TOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKuX BEIMYMH B BHJIE TAOMUI] U rpaduKOB, AeNaTh BBIBOJBI 10 pe3yjbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh MPYKHUHBI, KOAP(OUIUEHT TPEHUS CKOJIbKEHHS, MEXaHW4yeckas paboTra u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpPEHUs, clenys NPeyIoKeHHON MHCTPYKIMH, BBIYMCIATh 3HAUCHHE BEIUYMHBI U
aHAJTU3UPOBATh IOJIyYEHHBIE pEe3yabTaThl C Y4ETOM 3aJaHHOH IOIPEIIHOCTH
U3MEPEHHU;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3nn4yaTth OCHOBHBIE NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOYEUYHbI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH MOJIO0KEHUS,
paccTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poTOoanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMaTHUHbIE PUCYHKH M3YyYCHHBIX TEXHHYECKHUX YCTPOUCTB,
U3MEPUTENIbHBIX NPUOOPOB U TEXHOJIOTMYECKUX MPOLIECCOB MPH PEHIEHUU y4yeOHO--
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMbI JUIsl OCTPOEHUS M300pak€HUN B IUIOCKOM
3epKajie ¥ coouparoIei JInH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(POpPMAIMIO O MPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoicTBamuy,
COXpaHEHMsI 370pOBbsi M COOJIIOIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKaroIlleH cpese;

OCYIIECTBIISATh MOMCK HMHPOpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHPYsl TOMCKOBBIM 3alpoc, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPU BBIIIOJIHEHUH Y4EOHBIX 3aJaHUH Hay4yHO--TIONYJISPHYIO JIUTEPATYPY
(GU3MUEeCKOro cojep)KaHus, CIpaBOYHbIE MaTepHuaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHUs HHPOpMALUU U3
OJIHOM 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHHSI Ha OCHOBE MH(pOpMaluu
U3 HECKOJbKHUX HCTOYHMKOB (DU3MUECKOrO COAEp)KAaHUSA, MYyOJUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOW WM HUCCIIEN0BATENIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJIb30BaTh M3YYEHHbIM MOHATUHHBINA ammapar M3y4yaeMmoro pasaena (U3MKd MU
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueld ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo.ru/7f416194
59 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII 9 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.3 A 2
TPETATHEIE COCTORRMA BeMECTRd https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bu6mmoreka [JOK
A M
3 CXAHHHCCROE ABHACHHC 3 https://m.eds00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 JHaBnenue. llepenaua naBieHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEPHOR HaBICHHC 0 https://m.edsoo0.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta ¥ MOIHOCTE 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > L https://m.eds00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniirieckas sHepris 4 1 https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe sIBJICHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BeLLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKCAHMS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXAHHYCCKHE BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-0000IIAK0IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl

1 ®dusuka — Hayka o npupoze. SBneHus 1
MIPUPOJIBI

2 dusnyeckue SABICHUS 1
dusnuecKre BEIMYUHBI U UX U3MEPCHUE
VYpok-uccnenosanue "M3mepenue

4 TEeMIIepaTyphl MPU MOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpA U JaTYuKa TeMIepaTyphl”

5 Meroabl HaydHOTO MTo3HaHus. OnucaHue 1 bu6mmoreka [IOK
(U3MYECKUX SIBICHUN C TTOMOIIBIO MOAENe https://m.edsoo.ru/ff09f72a
VYpok-uccnenonanue "lIpoBepka runoTe3sl:

6 JATBHOCTh MOJIETA IMIApUKa, MYIIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIE
BBICOTA MMycKa"

Crpoenue BeniectBa. ONBITHI,
7 IOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBr>KeHHEe YacTHI BEIIECTBA 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS 1 1

ra3oB»



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

10

ArperaTHble COCTOSIHUSI BELLIECTBA

OcobenHocTi arperaTHbIX COCTOSTHUH BOJBI.

bu6mmoreka [IOK

11 O606menue no pazaeny «llepBoHadanbHbIe httos://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOEHHUU BEILIECTBA»
12 Mexanunueckoe aBuxeHue. PaBHomepHoe u bubnmoreka [JOK
HEPaBHOMEPHOE JIBUKECHHUE https://m.edsoo.ru/ff0a05c6
bubnmoreka [JOK
13 CKopocT®. EAMHHLL CKOPOCTH https://m.edsogru/ff0a079c
14 Pacyer myTu 1 BpeMeHH BUKEHUS Bubmorexa ITOK
https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — Mepa HHEPTHOCTH Tell ngs?;l;?:(;{szgroulllfanOclo
16 IInoTHOCTH BemiecTBa. Pacuet Macchl u bubmuorexa [JOK
oObeMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha60paT0pHa% pabota «OnpenencHue
TJIOTHOCTHU TBEPIOTO TENa
18 Pemenue 3amaa mo treme "[lmoTHOCTH bubmuorexa [JOK
BeniecTa" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCcTHKa B3aUMOJICHCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH pacTshkeHHs (edopMariim)
MPYXUHBI OT MPUIIOKEHHON CHITBI»
21 SBnenue Tsarorenus. Cuia TSHKECTH
CBsi3bp MEX]y CUJION TSKECTH U MACCOU
22 tena. Bec Tena. Pemenne 3ana4 mo teme bubmmorexa [JOK
"Crita TroKecTr” https://m.edsoo.ru/ff0al778
23 Cuna TsKecTH Ha JPYTUX IUIaHeTax. bubnuorexa [IOK



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

DU3nYecKUe XapaKTEPUCTUKHU TIAHET

https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK
24 Hsmepettite ci. JlaMoMeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
23 Bec rema. Henecomocts https://m.edso0.ru/ff0a1778
26 CnoxxeHue IByX CHJI, HAllpaBJIECHHBIX 10 bubnmoreka [JOK
OJIHOM npsiMOM. PaBHOAENCTBYIOIIAs CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3anay no teme
"PaBHoneiicTByromas cri"
Cuiia TpeHus u e€ BuAbl. TpeHue B Ipupoje bubnuorexa [JOK
28
U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopuas padota «3yueHue
29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHUS OT bubnnorexa [HOK
CWJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIIUXCS TOBEPXHOCTE»
30 Pemenue 3agau Ha onpeneneHne
PaBHOJICHCTBYIOIICH CHITBI
Pemenue 3anay nmo Temam: «Bec Tenay,
31 «['padmueckoe nzobpaxxkenue cuin», «Cumby, bubmmorexa LIOK
. https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOIIAS CUIT»
KonTponbHas pabota mo Temam:
39 «MexaHnueckoe JBIKeHuey, «Macca,
IJIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n300paxeHue cuimy, «CHIbI»
33 JHasnenue. CriocoObl yMEHBIICHUS U bubnuorexa [JOK
YBEJIMUYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBrieHue ra3a. 3aBHCUMOCTbD JIaBJICHUS Ta3a bu6nmoreka [JOK

oT 00bEMa, TeMIeparypbl

https://m.edsoo.ru/ff0a2376



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376

35 [lepenaya naBieHust TBEPABIMU TEJIaMHU, bubmumoreka [IOK
SJKUIKOCTSIMHU U razaMu. 3akoH Ilackains https://m.edsoo.ru/ff0a25b0
36 JlaBiieHUE B KUJKOCTH U T'a3e, BBI3BAHHOE bubnunoreka [HOK
JIEACTBUEM CHJIBI TSIKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agaud no reme «/laBienue B bubmuorexa [JOK
JKUIKOCTH U rase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826
bubnmoreka [JOK
38 Coobwaiompecs cocynkl https://m.edsogru/ff0a2970
39 IM'uapaBnuueckuii mpecc bubmorexa LHOK
https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc
41 ATmocdepa 3eMin U IPUYKHBL € bubnnorexa [HOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnnoreka [JOK
42 Bec Bo3ayxa. ATmMocdepHoe naBieHue https://m.e dsogru /ff0a2b5a
43 N3mepenne armocdeproro napnenus. OnbIT bubnmnorexa [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO JaBJICHHS OT bubnmnoreka [JOK
BBICOTBI HaJl YpPOBHEM MOPs https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe gaBieHne bubnnoreka [JOK
Ha Pa3IuYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amaud mo reme " AtmocdepHoe
napieHue"
47 JleiicTBHE KUAKOCTU U Ta3a Ha TIOTPYKEHHOE bubnmnoreka [JOK
B HUX TeJ0. ApXMMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
48 JlabopaTtopHas pabora «OnpeneneHue bubmuotexa [JOK

BBITAJIKUBAIOLLEH CHJIBI, JENCTBYIOLIEN HA

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

TCJIO, IIOTPYKCHHOC B JKUJIKOCTL»

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBUCUMOCTH Beca Tela B

bu6mmoreka [IOK

49 BOJI€ OT 00bEMA MOTPYKEHHOH B KUAKOCTb 1 https://m.edsoo.ru/ff0a3514
YacTH TeJlay
bu6mmoreka [IOK
>0 llnapattte Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota "KonctpyupoBanue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 1
onpeiereHue e€ rpy30mnoabLEMHOCTH"
Pemenue 3anay no temam: «llnaBanue
52 cynoB. Bo3nyxomnaBanue», «JlaBieHue bubmmorexa [JOK
. https://m.edsoo.ru/ff0a3654
TBEPJBIX T, )KUJIKOCTEH U Ta30B»
53 KonTponbHas pabota no Teme «JlaBnenue
TBEPABIX T, KUAKOCTEH U Ta30B»
bu6mmoreka [IOK
>4 Mexarmteckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmorexa [IOK
55 MormHocTs. EquHuIE! MOTIHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccnenoBanue "Pacy€r MoOIHOCTH, 1
pa3BUBaeMOM P NObEME O JiecTHULE"
57 IIpocteie Mexanu3mel. Peryar. PaBHOBecue
CHWJI Ha phluare
Pbryaru B TexHuKe, OBITY ¥ IPUPOJIE.
58 JlaGopatopHnas pabora «};ICCJ'II;Z[F())BaHI/Ie 0.5 bubmmorexa LIOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
59 Pemenue 3anau mo teme «Y cioBus bu6mmoreka [IOK

PaBHOBCCHUS pbIyara»

https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

KoaddutmenT monesnoro neicTpust

60 MexaHu3ma. Jlaboparopnas pabota 1 0.5
«3mepenue KII/] HakIOHHOM MIOCKOCTH»
61 Pemenue 3amay no reme "Pabora, 1 bubmuorexa [JOK
MotHocTb, KIT/I" https://m.edsoo.ru/ff0a4c48
62 Mexanundeckas sHeprus. Kunernueckas u 1 bubnnoreka [HOK
MOTEHIMAIbHAs YDHEPT U https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTruu 1 bubmorexa LHOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TeMe
"DKCIIEpUMEHTAJIbHOE ONPEACIICHUE
64 U3MEHEHUS KHHETUUECKOU Y OTEHIIMAIbHON 1 1
SHEPTUHU MPU CKATHIBAHUU TEJIA TI0
HAKJIOHHOM IIOCKOCTH"
65 KonTponbnas pabota no teme «Pabora u 1 1
MOIIHOCTb. DHEPIHsI»
66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubnnoreka [JOK
TeMe "MexaHnuyeckoe ABuKeHue" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabora ¢ Tekctamu 1o
67 teme "JlaBineHue TBEPABIX TEI, KUIAKOCTEH 1 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a4ffe
ra3oB
68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
teme "Pabota. MomuocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYT 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPIOTO,
4 KHUJKOTO U Ta3000pa3HOTr0 COCTOSIHHIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHHUI
MOJICKYJSIPHO-KUHETHYECKON TeOpHH
bu6nmoreka [JOK
5 Kpucrannmueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliupeHue u cxaThue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIepaTypsl CO
8 CKOPOCTBIO TETIOBOTO JIBUKECHHS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPruun https://m.edsoo.ru/ff0a5c60
10 Bune! teronepenaun 1 bubnnorexka [JOK



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

VYpoxk-konpepenuus "[Ipakrnyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

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

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

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEI1I000MEeHa MPU CMENTUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoabI"
Pacuer konmuecTBa TEIIOTHI,

15 HEOOXOUMOTO JIJIsI HarpeBaHuUs Tea
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 JlaboparopHast pabota "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BemecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIIMBa. Y IeibHas TEIioTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUTMYECKUX 1;Ie[n. VY nenvHas bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUIaBICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenapHas Temiora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMIIEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOM BJIaXKHOCTH Bo3ayXa"

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

23

24

Pemenue 3amau Ha onpeencHue
BIJIQYKHOCTH BO3/TyXa

[TpuHIMIBI paOOTHI TETIIOBBIX

nsurareneif. [lapoBas TypOuHa.
JIBurarenab BHYTPEHHETO CrOpaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILIATA
OKpY’Karollel cpeibl

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

26

27

28

29

3aKOH COXpaHEHUSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrIe ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TermnoBble siBIecHUA. VI3MeHeHne
arperaTHbIX COCTOSIHMH BeniecTa"
Dnektpusanus Ten. [[Ba pona
AIEKTPUUYECKUX 3apsI0B

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEIL.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snexTpuueckux 3apsiios.
33 OnemeHTapHbId 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JIEKTPUYECKOI0 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNEeKTpUUECKUN TOK, YCIIOBUS €r0
36 cymiecTBoBanus. ICTOUHUKH bubnorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO TIOJIS Ha TIPOBOJHUKH 1
U AUDJIEKTPUKHU"
39 DNEeKTpUYECKU TOK B METaJlJIax, bubnmnorexa [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas LUenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

ToKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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DNEKTPUUECKOE HANIPSKEHUE.
BoasT™metp. JIaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

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

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €T0 JJIMHBI, TUIOIIAIH https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTh CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH OMa i1 yyacTka bubnmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
JlaGoparopHnas pabota
"HccnenoBanue 3aBUCUMOCTH CHITBI

46 TOKa, UIYILETO Yepe3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaAIIIEIBHOE
COEIMHEHMS IPOBOJHUKOB
JlabopaTtopHas pabota "I[IpoBepka

48 IIpaBUJIA CIIOKEHUS HAIIPSHKEHUN ITPU 1 bubnnoreka [JOK
IIOCJIEI0BATEIILHOM COCIMHEHHUH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padora "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeTMHEHUHU
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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Pemenue 3a1a4 Ha npuMEHEHUE

50 3akoHa Oma 1 pa3InyHoOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO bubnnoreka [HOK
ToKka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas padora "Onpenenenue
52 a60TpLI u II:/IOH_IPII)OCTI/I 3JIeKTpI/IquKoro Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIS U MTOTpeOuTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanmne
[ToaroroBka Kk KOHTPOJILHOI paboTe
o TeMe "DIeKTpUUECKHUE 3apsabl.
54 3apsoKeHHbBIE TeJl;)a " UX ’ bubmmorexa [TOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DHEeKTPUUECKHE 3aPSIIbI.
55 3a H)KCI:IHBIG Tena I/IpI/IX bubmorexa HOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [10CTOSIHHBIN
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
57 N
MOJIEW ITIOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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59

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >eKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUraTEIeH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGoparopHnas pabota
"KoHcTpynpoBaHue u usyueHue
paboTHI AJIeKTpoaABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apasest. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenna

63

Onektporereparop. Crocoos
MTOJTYYCHUS JICKTPUICCKON SHEPTHH.
DNEeKTPOCTAHIIUN Ha
BO300HOB/IIEMBIX UCTOYHUKAX
SHEPTUHU

64

65

66

[ToaroroBka Kk KOHTPOJILHOM padoTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo teme
"DJIeKTpUUECKUE M MAaTHUTHBIC
sIBJICHUS "

PesepBHelit ypok. Pabora ¢ Tekctamu

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

bu6mmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie ssBiaeHus"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: " 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsble siBiIeHUs"
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB IIO 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
(1)
Jlj;-n Tewa ypoka Bcero Konrpoaririe  Ipakriieckue fl[:;:eﬂl/lﬂ :)I;I:)l;l;z?;feﬂbnme
padoThI padoThI pecypeni

1 MexaHnueckoe JBI)KEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOe npsiMoIMHENRHOe

4 nBrokeHue. CpeHsisi U MTHOBEHHas 1
CKOpPOCTh

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

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue

7 YCKOpEHHUSI Teja Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"

3 CBoboanoe nagenue tei. OnbITh 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



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

oOpanienus. JIuneiinas u yriosas

CKOpPOCTH
10 LenTpocTpeMUTENbHOE YCKOPEHHE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHoOpnelicTByrOIIAs cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewrenue 3a1au Ha npuMeHeHUe bubmmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [JOK
15 Cuuia ynpyrocri. 3akon I'yka https://m.edso:;.[ ru/ff0aeca?
16 Pemenue 3amau no reme «Cuia
YIIPYTOCTH
17 Jlaboparopnas pabota «Ornpezaenenue bubnnorexa [JOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cua Tperms https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TpEHUD) https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "OnpeneneHue bubmuoreka [IOK
KO3 PHUIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cuna bromorexa LIOK
. https://m.edsoo.ru/ff0afb8e
TPEHUS
99 Cuiia TsSKeCTH U 3aKOH BCEMUPHOTO bubnmnorexa [JOK

TATOTEHUS. Y CKOpEeHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aeca2
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HaacHus

Ypok-koHpepenius "JIBuxeHue Ten

23 BOKPYT T'PaBUTAIIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"
Pemrenue 3agad mo treme "Cuia
24 TSDKECTU U 3aKOH BCEMHUPHOTO bubmorexa LOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 [lepBas kocMHUYecKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIIBHONW TOYKHU.
AOGCOTIOTHO TBEPIOE TEIIO. bubmmoreka [JOK
26 N
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ffOafe36
3aKperIEHHON OChIO BpAIICHUS
27 Mowment cuisl. LenTp TspKECTH
98 Pemenue 3amau nmo teme "MoMeHT bubnunoreka LIOK
cunbl. L{enTp TsxkecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubnmorexa OK
. " ' https://m.edsoo.ru/ff0b0408
BzaumopeiicTBue Ten
KonTponbhas padota no teme
30 "MexaHNYeCcKOe IBUKEHUE bubnnorexa [JOK
N ' https://m.edsoo.ru/ffOb06ec
Bzanmoneiicrue ten"
Nmnynec Tena. Umnynse cuiibl. 3aKoH
31 COXpaHEHUs UMITyJbca. YTIPYroe u bubmmorexa [JOK
p y o pyT https://m.edsoo.ru/ffOb07fa
HEYMPYroe B3auMOJICHCTBIE
Pemenue 3agad mo reme "3akoH but6mmoreka [IOK
32 "
COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ffob096¢c
33 VYpoxk-koHpepenuus "PeakTuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJIE U TEXHUKE"

34 Mexannueckasi paboTa U MOITHOCTh bubmmorexa LJOK
P B https://m.edsoo.ru/ffob0a84
PaboTa cHIIbI TSKECTH, CHIIBI bubmuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAJILHOM TOBEPXHOCTH
37 CBsi3b DHEPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHHUKe
40 JlaGopatopnas pabora «M3yueHue bubmmnoreka HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ffOb12fe
41 KonebarensHoOE IBUKEHNUE U €TO bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie kosnebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBINA
MasTHUKH
Ypoxk-uccienoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmorexa [TOK
PHOA https://m.edsoo.ru/ff0b197a
MIPYXUHBI U Macchl rpy3a»
45 [IpeBpamenue sHepruu npu

MeXaHHYECKUX KOJIeOaHUsIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
YaCTOTHI M TIEpHO/Ia KoJeOaHu i
PY)KUHHOTO MasTHHUKa»

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

47

Jlaboparopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEpHO/Ia KoJIeOaHui
rpy3a, HOABELUIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE
MOIEPEYHBIE BOJTHBI

Ypok-koupepenmus "MexaHnnyeckue
BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOJTHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [IOK
https://m.edsoo.ru/ff0b21fe

51

VYpok-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHYECKHUI PE30HAHC
Ypok-koHpepeHus "YIbpTpa3ByK u
nHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka Kk KOHTPOJILHOUM paboTe MO
TeMe "3aKOHBI COXPaHEHHSI.
Mexanunueckue kojaeOaHus U BOJHBI"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb25f0

55

Kontponbras paboTa mo teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
KoJieOaHus U BOJTHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNeKTPOMarHuTHOE IoJIe.

bubnunoreka LIOK

56
DJIEKTPOMArHUTHBIEC BOJIHBI https://m.edsoo.ru/ffOb2abe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koudepennus "llkana
58 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH I COTOBOI CBA3H"
Vpok-uccnenosanue "MU3yuenue
P . 7 bubnuorexa [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
| https://m.edsoo.ru/ffOb2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeedoHa
Pemenue 3agau Ha onpeneneHue
60 9aCTOTHI U JUTMHBI 3JICKTPOMAarHUTHOU
BOJIHBI
DneKTpoMarHuTHasi IpUpoIa CBETa.
61 Cko ZI():TI) cBeTa Bomrl)osme CBOICTBa bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounnku ceera. I[IpsaMonuneitHoe
62 acrpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa HOK
PacpocIp ' https://m.edso0.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KeHHs CBETa. 3epKaia.
63 PemeHHep3aI[aq Ha II I/IMeHeIi-II/Ie bubnmorexa HOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 [Ipenomiienue cBeta. 3aKoH bu6muoreka [IOK
MPEJIOMJIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 chonw%ﬁie HOHHorpo BHYTPEHHETO bubmmorexa [JOK
y1p https://m.edsoo.ru/ffOb3c5c
OTpPaKCHHS B ONTHYECKHUX CBETOBOAX
66 JlaGopatopHnas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
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3aBUCUMOCTH yIJIa MPETOMIICHHS
CBETOBOTO JIy4a OT yTIJIa MaJIcHUus Ha
rpaHule "BO3ayX-CTEKJIO

Ypok-koHpepennus "Micnons3oBaHue

67 MIOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OIITUKOBOJOKOHHAS CBS3b"
68 Jlun3zel. OnTudeckas CUiia JIMH3BI bubmmorexa [JOK
https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK
69 [TocTpoenne n300paKeHH B TMH3AX
p P https://m.edsoo.ru/ff0b444a
JlaGopatopHnast padota "Onpenenenue
70 dox SHOFI()) pachos{HI/m " olzlmqecxoﬁ bubsmorexa [IOK
Y ’ ) https://m.eds00.ru/ff0b4206
CHJIBI COOMpArOLEei INH3bI
7 Ypok-koHpepeHnus "OnTudeckue bubnnoreka [JOK
JTUH30BBIC IPHOOPHI" https://m.edsoo.ru/ffOcOa7e
bu6nmorexa LIOK
72 I'na3 xak ontuueckas cucrema. 3peHue
https://m.edsoo.ru/ff0b4684
73 VYpoxk-koHpepenuus "Jledexrsr
3penus. Kak coxpanuts 3penue"
Paznosxenue 6eoro ceera B CIEKT).
74 Omnbitel HetoTona. Crnoxenue bubmuoreka [IOK
CIEKTpaJIbHBIX LBETOB. [Jucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabopaTtopHas padoTta "OMBITHI 11O
Pa3I0KEHUIO OENIOTO CBETA B CIIEKTP H
but6mmorekxa [IOK
75 BOCTIPUSATHIO 1IBETA IPEIMETOB MPH HX

HaOJII0ICHNH Yepe3 [BETOBbIE
¢buabTpel"

https://m.edsoo.ru/ff0cOe2a
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VYpok-nipaktukym "BonHoBbie

76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepenus u qudpakums’"
77 Omnsitel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanve U MOTJIONICHUE CBETa
79 atomoM. KBanTel. JInHeluaTeie bubmmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPBI
VYpok-npaktukyMm "Habnrogenue bubnnorexa [JOK
80 "
CIEKTPOB UCIIYCKaHUs https://m.edsoo.ru/ff0c1550
81 PamnoakTBHOCTE U €€ BHIBI bubmmorexa [JOK
A A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
82
MOJIEITh https://m.edsoo.ru/ffOc18ac
83 PannoakTuBHBIE NIpEBpALICHUS. bubmmnoreka HOK
N3oTomnsl https://m.edsoo.ru/ffOclal4
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
Ypok-koupepenius "PagnoakTHBHbIE
86 I/IBIZJ)'I eHI/I:Ib Bpn ; oze M)Ie 12000303 (S brbmmorexa LTOK
i | PHPOJE, MEAMIITE, https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHeie peakuu. 3aKOHBI
87 ccjlx paHeHESI 3aH${ OBOT'O M MAacCOBOT'O bubmorexa [TOK
P AR https://m.edsoo.ru/ff0c1c58
qucel
88 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnmnorexa [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a
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89

Pemenue 3apau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a U 1eneHus s1ep.
Ncrounuku sHeprun ConHua v 3BE311
Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTBus
PaZMOaKTUBHBIX U3ITy4YEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEeKTPOMarHUTHbIE BOJHBI.
KBantoBsie siBneHus"

KonTponbnas pabota no teme
"DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBsbI€ siBeHUS"

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1e88

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

94

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumonericteue ten"

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61meHue. Pemenue
PACUCTHBIX U KAYCCTBCHHBIX 3aJ1a4 110
teme "TeruoBbie mporecch”

bubmmoteka IIOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTrOopenue, o6o0mmenue. Pemenune
pacUYeTHBIX M KaYeCTBEHHBIX 3a/1a4 I10
teme "KIIJ[ TerioBsix nqurarenei"

IToBTrOopenue, o6o0menue. Pemenue

pacUeTHBIX U Ka4ECTBEHHBIX 3a]1a4 110
teMe "KIIJI[ anekTpoycTtaHOBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30
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https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

[ToBTOpenue, o6o0mIeHNE.

bubnunoreka LIOK
%8 ‘J‘Ia6opaTop HbIC pa60"TH 1o Xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHEI 1 buGnuorexa [IOK
. https://m.edsoo.ru/ffOc2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koiebanus u 1 bubnnorexa IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHne. Pabora ¢
101 TeKkcTaMH 110 TeMme "CBeTOBEBIE 1 bubnnorexa [JOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, o600meHne. Pabora ¢
102 Tekcramu 1o TeMe "KBaHToBas u 1
snepHas pusuka"
OBHIEE KOJIMYECTBO YACOB I10 102 97

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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» dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 7 kinacc/ [lepeimkun .M., iBanos A.U.,
AxkuuonepHoe obmiectBo «M3narensbctBo «IIpocBemenue»

» dusuka: 8-i kiacc: 6a30BbIN ypoBeHb: yueOHHK, 8 kinacc/ [lepeimkun Y. M., MBanos A. U.,
AxkuuonepHoe obmiectBo «M3narensctBo «lIpocBemenue»

» Ousuka: 9-i kiacce: 6a30BbIid ypoBeHb: yueOHuk, 9 kiacce/ [leppimkun U. M., I'yrauk E. M.,

HBanoB A. U., Ilerpoa M. A., AkiimorepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey
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DrekTpoHHOE mpuoxkenue: Www.drofa.ru
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E. A. Mapon. «®u3zuka 9»: paznoypoBHeBble 3aaanus. — C-I16.: «Buxropuy», 201 1r.

O. U. I'pomueBa «KoHTpoJIbHBIE U CaMOCTOSITENbHBIE Pa0OTHI 10 PusmKe 7 Kimaccey. — M.:

«OK3ameny, 2012r



O. U. I'pomuieBa «KOHTpOJIbHBIE U CAMOCTOSITENbHBIE pabOTHI IO pu3uKe 8 Kiaacc». — M.:
«OK3ameny, 2012r

O. U. I'pomueBa «KoHTpoJIbHBIE U CaMOCTOSITENbHBIE PaboThI 10 Pusmke 9 Kimacey. — M.:
«OK3ameny, 2012r

KM «®uzuka 8 knacey. H. U. 3opun.-3e u3a., nepepad. — M.: BAKO, 2015. — 80c.
KM «®uzuka 9 knaccy. H. U. 3opun.-2e u3a., nepepad. — M.: BAKO, 2015. — 96c.

C. H. Jlomuauna «®U3UKA 9. Dkcnepcc-nuarnoctuka». — M.: «HanobpaszoBanuey, 2013r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoreka [JOK






