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IHosicHuTEIbHAA 3alIUCKA

Copepxxanue  mporpaMMbl 1o (U3MKE  HampaBleHO Ha  (opmMupoBaHHe
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH OOYYAIOUIUXCSl U OPTaHU3ALUIO0 U3YYEeHUs (PU3UKH Ha
JesTEeNbHOCTHON OCHOBE. B mporpamMme no Gpu3rke y4UTHIBAIOTCS BO3MOKHOCTH Yy4€OHOTO
npeamera B peanuzauuu TpedboBanuit ®I'OC OOO k MmIaHUPYEMBIM JIMYHOCTHBIM U
METalpeJIMETHBIM  pe3yjbTaTaM OOy4YeHHs, a TakkKe MEXKIPEIMETHbIE  CBA3U
€CTECTBEHHO-HAaYUYHBIX y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHMs.

[Iporpamma mo (¢u3MKe yCTaHABIMBAET paclpeiesieHne y4eOHOro marepuaina Io
rojaM o0yueHus (1Mo Kjiaccam), IpeajaraeT NpUMEpPHYIO MOCIeI0BATEIbHOCTh U3yUYEHUs
TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHUS MPEAMETHOTO COAEPKAHUS U YUYETE BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

[Iporpamma no ¢usuke pazpaboTaHa C IIeJIbI0O OKa3aHUS METOJUYECKOHM MOMOUIU
YUUTENIO B CO3/IaHMU paboyeil mporpaMMbl 0 y4eOHOMY MPEMETY.

duzrka SABISETCS CHCTEMOOOPA3YIOIIUM JUJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, TMOCKOJBbKY (HU3MUYECKUE 3aKOHBI JIe)KAT B OCHOBE IMPOLIECCOB U SIBICHUM,
U3y4aeMbIX XUMUEH, Onosiorueit, actpoHoMuent u pusndeckoit reorpadueit, BHOCUT BKJIA]]
B E€CTECTBEHHO-HAYUYHYI0 KAapTUHY MHpa, MPEJOCTaBIsACT Hauboyiee sSCHbIE 00pasiibl
INPUMEHEHUs] Hay4yHOrOo METOJa IO3HAHMS, TO €CTh CIHOC00a IOJIyYe€HHUS JOCTOBEPHBIX
3HaHUU O MUDE.

OnHa w3 THaBHBIX 3a4ad  (Qu3nMyeckoro oOpa3oBaHMs B CTPYKType OOIIEero
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUM €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe Y 00y4arouuxcs.

N3yuyenue ¢usznku Ha 0a30BOM YpOBHE MPEAINOIAraeT OBJIAJEHUE CIEAYIOLUIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEpU3YyIOIIUMH €CTECTBEHHO-HAYYHYI0 I'PAMOTHOCTbD:

® HAy4yHO OOBSCHSATH SIBICHMUS;

® OIICHHWBATh U IOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCII€OBAHNUS;

® MHTEPIPETUPOBATH AAHHBIE U HCIIOJIB30BATh HAYYHBIE J1OKA3aTEJIbCTBA IS
II0JIyYEHUS BBIBOJIOB.

ean nu3dyyeHus yueOHOro npeamera

enu n3yuenus pu3MKK HA YPOBHE OCHOBHOI'O 00IIIero oOpa3oBaHUs ONPEICIICHBI B
Konnenuu mpenogaBanust ydeOHoro mpeamera «®Puszumka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickort denepannm, pealn3yronmx 0CHOBHBIE 001Ie00pa3oBaTelIbHbIC
NporpaMMmbl, yTBepKAEHHOW pemeHneM Komuterun MuHUCTEPCTBA MOPOCBEIICHUS
Poccuiickoit @enepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK-48H).

Hesun uzyyenus Gpusuku:

® MpUOOpETEHUE MHTEpPEcCa M CTPEMJICHUS OOYYaloIIMXCS K HayYHOMY H3YUYEHHIO

MIPUPOIBI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;



® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ MO3HAaHUA U (POPMHUPOBAHUE
UCCJIEeI0BATEIBCKOIO OTHOIIEHHUS K OKPYKAIOUIUM SIBICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33pPEHHUS Kak pe3yjibTaTa H3Y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHITaMEHTAJIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue TpeACTaBICHUH O poiu (U3UKU IS Pa3BUTHS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

® pa3BUTHE MPEACTABICHUNA O BO3MOXKHBIX cepax Oyayuiend npodeccruoHaIbHOM
NEeSATENbHOCTH, CBA3aHHOMN C (DM3MKOM, MOArOTOBKA K JalbHEWIIeMy 0OyYeHUIO B
ATOM HaIpaBJICHUU.

JlocTkeHue 3THX 1enedl mporpamMMmbl MO (PU3MKE HA YpPOBHE OCHOBHOI'O OOILETO

oOpa3oBaHus 0O0ecrieunBaeTCsl pelIEHUEM CIIeAYIOIMX 3a4a4:

® [puOOpeTeHHEe 3HAHUI O JUCKPETHOM CTPOEHUHU BEIIECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSAX;

® [puUOOpETEeHHUE YMEHUU OMHUCHIBATH U OOBIACHATH (U3MUYECKHE SBICHHUS C
UCIIOJIb30BAaHUEM MOJYyUYECHHBIX 3HAaHUH;

® OCBOCHHME METOJOB PEIICHHS MPOCTEUIINX PACUETHBIX 3a7a4 C MCIOJb30BAHUEM
duznuecKrx Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

® Dpa3BUTHE YMEHHHM HAOMIOJaTh MPUPOAHBIC SBICHHUA U BBINOJHATH OIBITHI,
nabopaTopHble pabOTHl M IKCIIEPUMEHTAIbHBIE UCCIEOBAHUS C UCTIOIb30BAHUEM
U3MEPUTEIBHBIX IPUOOPOB;

e 0CBOEHHUE MPUEMOB paboThl ¢ HH(pOpMaLKel (PU3NIECKOTO COAEepHKaHUs, BKIOYAs
UHPOpPMAIMI0 O COBPEMEHHBIX JOCTHKEHUSAX (PU3UKU, aHAIU3 U KPUTUYECKOE
OIlCHUBaHMUE WH(OPMAIINH;

® 3HAKOMCTBO cO cdepaMu Npo(eCcCUOHATBHONW MAESTENbHOCTH, CBSA3aHHBIMH C
(U3MKON, U COBPEMEHHBIMU TEXHOJOTMSIMH, OCHOBAaHHBIMU Ha JIOCTHKEHUSIX
(bu3uYeCKOl HayKH.

MecTo yueOHOr0 mpeaMera
Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanus orBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIENI0), B 8§ Kilacce
— 68 yacoB (2 uwaca B Hememwo), B 9 kmacce — 102 wyaca (3 uvaca B Henento).

[Ipepmaraemsrii B mporpamme 1o (u3uke nepedeHb J1ad0paTOPHBIX padOT U OMBITOB
HOCHUT PEKOMEHJIaTEIbHBIN XapaKTep, YUYUTEIb JeIacT BRIOOP MPOBEICHUS J1aOOpaTOPHBIX
paboT W OMBITOB C YYETOM HMHIAMBUIYATBHBIX OCOOCHHOCTEH OOYyYaroIIUXCs, CITHCKa
AKCIIEPMMEHTAJbHBIX 3aJaHU, TpeJjiaraéMblX B paMKaxX OCHOBHOT'O TOCYAapCTBEHHOIO
JK3aMeHa Mo (u3HuKe.



IIporpamma ompezpenseT coiepkaHue y4eOHOro Marepuala, €ro  CTPyKTypy,
MOCJIEIOBATENIBHOCTD U3yUYEHUs, ITyTH (POPMUPOBAHUS CUCTEMBI

3HAHWM, YMEHUH, CrOCOOOB NEATEIbHOCTH, Pa3BUTUS YYallMXCS, UX COLMAIM3ALUU U
BocnuTanus. I[Iporpamma nmoctpoeHa ¢ yueTom

MIPUHLNAIIOB CUCTEMHOCTH, HAyYHOCTH M JOCTYIIHOCTH, a TaKXE IPEEMCTBEHHOCTH M
MEPCIIEKTUBHOCTH MEXKAY Pa3IMYHbIMU pa3/iellaMH Kypca.

CopepxaHue mporpaMMmbl HampaBieHO Ha (OPMHUPOBAHUME E€CTECTBEHHO-HAYyYHOU
IPAMOTHOCTH Yy4Yalluxcs. B Hel y4HMTBIBaIOTCS BO3MOXHOCTH IPEAMETA B peaU3alUU
tpeboBanuii @®I'OC OOO k ™IaHUPYEeMBIM JIMYHOCTHBIM UM  MeETalpeIMETHbIM
pe3ynbTrataM 00y4YeHHs], a TAKKE MEKIIPEAMETHBIEC CBSI3H €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEeIMETOB Ha YPOBHE OCHOBHOro o0miero oOpazoBaHus. B mporpamMme ompeneistorcs
OCHOBHBIE 1AM M3y4YeHHs (U3MKK HAa YPOBHE OCHOBHOIO 00I1ero oOpa3oBaHus,
IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (U3MKHU: JIMYHOCTHBIE, MeETaIllpeJIMETHBIE,
npeaMeTHbIe (Ha 6a30BoM ypoBHE). IIporpamma ycraHaBiIuBaeT pacnpeesieHne yueOHoro
MaTepuaa 1o rogam ooydeHus (1o Kjaaccam), peajaraet nocjaea0BaTeIbHOCTh H3yUEHUS
TEM, OCHOBAaHHYIO Ha JIOTMKE PAa3BUTHS MPEAMETHOTO COAEPKAHUS U YUYETE BO3PACTHBIX
O0COOEHHOCTEN ydaluxcs, a TakKe TEMaTHUECKOe TNIAHUPOBAaHUE C YKa3aHHEM KOJIMYECTBa
YacoB HA U3YYEHHE KaXIOW TEeMbl U TPUMEPHOM XapaKTEPUCTHKOW ydeOHOIl
NEATENBHOCTH YYALUXCS, PEAIN3YEMOM IPU U3YUYEHUU ITUX TEM.

I[nanupyemble pe3yabTaThl H3yYEeHUS
N3ydyenne Qu3MKku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAIMpPaBJICHO Ha
JIOCTH)KCHHE JIMYHOCTHBIX, METalpeIMETHBIX M TPEIMETHBIX 00pa30BaTeIbHBIX
pe3yabTaTOB.
B pesynbrare n3ydeHus pu3NKu Ha ypOBHE OCHOBHOTO 00111eT0 00pa3oBaHuUs y
oOydaromerocst 0yanyT chOpMUPOBAHBI CIEAYIOIINE
JINYHOCTHBIMHU pe3yJibTaTaMu 00y4deHUs1 (PU3UKE B OCHOBHOM IIKOJIE SIBIISIOTCS
e 1) naTpMOTHYECKOr0 BOCTIUTAHUS:
® — TMpOSBICHUE HWHTEpEeca K HCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCHUUCKOM
buznuecKon HAyKu;
® — [[EHHOCTHOE OTHOIIICHUE K IOCTI)KCHHSIM POCCUNCKUX YIEHBIX --(PU3UKOB;
e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
® — TOTOBHOCTh K aKTHBHOMY YyYacTUIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX H
ATUYECKUX TPOOJEM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHEHUEM JTOCTHKCHUHN
buznky;
® — OCO3HAHHWE BAXHOCTH MOPATHHO--dTUYCCKUX MPUHITUIIOB B IEATEILHOCTH YIEHOTO;
e 3)3CTeTHUYECKOr0 BOCIIMTAHUSA:
® — BOCHPHUSATHE OCTETHUYECKHX KadyecTB (U3MYECKOW Haykd: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;



¢ 4) HEHHOCTH HAYYHOI'0 TO3HAHUA:

® — OCO3HaHUE IEHHOCTU (PU3NUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS
MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BAXXHENIIIEH COCTABIAIONIEH KYJIbTYPBI,

® — pa3BUTHE HAy4yHOH JIIOOO3HATENILHOCTH, MHTEpEca K HCCIEI0BaTEIbCKON
NEATENbHOCTH;

e 5) popmupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAIBHOI0 0JIATONOJIYYHS:

® — OCO3HaHHUE LIEHHOCTH 0e30macHOro o0pa3a *U3HU B COBPEMEHHOM TE€XHOJOTHYECKOM
MHUpE, BXKHOCTH NpaBWi 0OE€30IaCHOrO MOBEACHUS Ha TPaHCIOPTE, Ha JOpOrax, ¢
ANEKTPUUYECKUM U TEIJIOBBIM 000PYI0BAHUEM B JIOMAIIIHUX YCIOBUSIX;

e — copMHpPOBAaHHOCTH HaBbIKa peuieKkcHU, MPU3HAHKE CBOETO NpaBa Ha OIIMOKY U
TAKOr0 7K€ MpaBa y Ipyroro 4eJoBeKa;

e 6) TPYA0BOr0 BOCIIMTAHUA:

® — QAaKTMBHOE YydYacTH€ B PEIICHUU TMPaKTHUYECKUX 3aaad (B pamMKax CEMbH,
o0Opa3oBaTeIbHOM OpraHu3aluu, Topoja, Kpasi) TEXHOJOTMYECKOM M COIUATbHOM
HaIPaBJIEHHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3NUECKUX 3HAHUI;

® — MHTEpPEC K MPAKTHUYECKOMY U3YUEHHUIO TPOQECCUid, CBI3aHHBIX C (DU3UKOIT;

e 7)3K0JOrN4eCKOro BOCIIUTAHMS:

® — OpUEHTalUsd Ha MpUMeHeHue (U3MUYECKUX 3HAHUM NJis pelleHus 3a7ad B 00JacTu
OKpYXaIIeH Cpeabl, IUIAHUPOBAHUS IIOCTYIKOB M OLEHKM MX BO3MOXHBIX
IIOCJIEACTBUM JUIsl OKPYKAIOLIEH CPEIbl;

® — OCO3HAHUE TII0OATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pellieHus;

e §8) ajanTanmuM K U3MEHSIONIUMCS YCJIOBUAM COUMAJIBLHOM M MPUPOJIHOM CpPeabl:

® — MOTPeOHOCTh BO B3aUMOJICUCTBUM TPU BBIIOJHEHUH HCCIECIOBAHUNA W TMPOECKTOB
(bu3nuecKkor HaMPaBICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM JPYTHX;

® — [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO AEATEIBHOCTD;

e — nOoTpeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHHM, B TOM 4yucie (POpMyIUpOBAThH HIICH,
MOHATHS, TUTIOTE3bI O (PU3NIECKUX O0BEKTAX U SBICHUSX;

e — oco3HaHWEe ASUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
buzuky;

® — [JJAHUPOBAHUE CBOETO PA3BUTHS B MIPUOOPETCHUH HOBBIX (PU3MUECKUX 3HAHUM;

® — CTpEeMJICHHE AaHAJU3HPOBATh U BBISBIATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHHEM (DU3UIECKUX 3HAHUM;

® — OILICHKAa CBOMX JICMCTBUM C YYETOM BIIMSIHUSI HA OKPYKAIOIIYIO CPENy, BO3MOXKHBIX
rJ100aJIbHBIX MOCTIEICTBUM.

MeTanpeaMeTHbIMH pe3yJibTaTAMU 00yudeHUs (PU3UKE B OCHOBHOM IIKOJIE SIBISFOTCS:
B pesynbraTe OocBOeHHsI MporpaMmbl Mo (DM3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOyuyaroiierocsi 0yayT copMupoBaHbl MeTanpeIMeTHbIE Pe3yJibTaThl,



BKIIIOYAOMKUE ITO3HABATCIbHBIC YHUBCPCAJIBHBIC y‘I€6HBI€ I[CflCTBI/ISI, KOMMYHHKAaTUBHBIC

YHUBEpCAJIbHbIE YUeOHbIE I€UCTBUS, PErYJIATUBHBIE YHUBEPCAIbHBIE YUeOHBIEC IEUCTBHS.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Bba3oBble JJornueckue 1edcTBUA:

BBISIBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SBICHUH);
yCTaHABIMBATh CYIIECTBEHHBIM TMpH3HAK KiIacCHU(PHUKAIIMK, OCHOBAaHUS IS
0000111eHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEYHMS B paccMaTpUBaeMbIX (haKTax,
TAHHBIX U HAOIIOJCHUSIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;

BBISIBIIATH IPUYMHHO--CJICICTBEHHBIC CBSI3U MPHU U3YYCHUU (DU3HUECKUX SBICHUM
U TIPOIIECCOB, JCNIaTh BBIBOABI C UCTIOIH30BAHUEM JICTYKTHUBHBIX M MHIYKTHBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh THIIOTE3bI O B3aMMOCBS3SIX (DU3MUECKUX BEIINYUH;
CaMOCTOSITETTLHO BBIOMPATh CrHOCO0 perieHus y4eOHOH (u3mueckod 3amaqu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIICHUS, BHIOOp HamOoJiee MOAXOSAIIETO C
y4ETOM CaMOCTOSITEIIFHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciieaoBaTeLCKue TeiCTBHUSA .

UCTIOJIh30BaTh BOIIPOCHI KaK UCCIIEIOBATEILCKAN HHCTPYMEHT MTO3HAHUS;
NPOBOJIUTH TI0 CAMOCTOSTEIHHO COCTABJICHHOMY IUIaHY OIBIT, HECIIOKHBIH
(GU3NIECKUIT SKCTIEPUMEHT, HEOOJBIIIOE CCIIeOBaHNEe (PU3HUECKOTO SIBICHUS;
OILICHWBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh MH(POPMAIUIO, MOJYICHHYIO B
XO0JI€ MCCIICIOBAHUS MITH IKCIICPUMEHTA;

CaMOCTOSITEIbHO (OPMYJIHUPOBATh OOOOIICHWS M BBIBOJBI II0 pe3yJbTaTam
POBEAEHHOTO HAOIIOACHMSI, OTIBITA, HCCIICTOBAHUS;

IPOTHO3WPOBATh BO3MOXKHOE JaJIbHEHIIEe pa3BUTHE (U3HUECKUX IPOIECCOB, a
TaKk)KE€ BBIIBUTATH TMPEATNONIOXKEHHUSI 00 WX Pa3BUTHM B HOBBIX YCIOBHUSX U
KOHTEKCTax.

Pabora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIE METOJIbI, HHCTPYMEHTHI U 3alpPOCHI MPU TOUCKE U 0TOOpE
uHGOPMAIMM WM JaHHBIX C YYETOM MPEUIOKEHHOW Y4eOHOU (HHU3MIecKoM
3a/1auu;

aHANMM3UPOBATh, CHUCTEMATHU3MPOBATh W  HWHTEPIPETUPOBATH  HMH(POPMAIHIO
Pa3TUYHBIX BUIOB M (OPM TIPEICTABICHNUS,

CaMOCTOSATEIILHO BBIOMPATh ONTUMAIBHYIO (hOopMy Tpe/icTaBIeHUS HHPOPMAIIUN H
WJUTIOCTPUPOBATH PEIIaeMble 3a/1a91 HECIOKHBIMU CXeMaMH, THarpaMMaMiu, HHON
rpauKoi U X KOMOMHAIUSIMH.



KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

B XOJle 00CYyX/IeHUsl yueOHOro mMarepuaia, pe3yJbTaToB Ja0opaTOpHBIX padoT U
MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMON TEMbI U BBICKA3bIBAThH
Wjeu, HalleJICHHBbIE Ha pEeIIeHHe 3aJadd W TMOAJAep)KaHue OJarokenaTelbHOCTH
OOIICHUS,

COIIOCTABIISATh CBOM CYXACHHS C CYXACHHSIMH JPYTHMX YYaCTHUKOB IHAJIOTa,
OOHaApYXHUBATh Pa3IN4ne U CXOJICTBO TO3UIIHIA;

BBIPAKAaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MMMCbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEACTABIATh PE3YNbTAThl BBIMOJHEHHOTO (DU3MUYECKOTO OTbBITa
(9KCTIEPUMEHTA, UCCIICIOBAHMSI, IPOCKTA);

NOHMMAaTh W WCIONB30BaTh NPEUMYINECTBA KOMAaHIHOW W WHIAWBHUIYaIbHOM
paboTHl IPH PEIIeHUH KOHKPETHOH (PU3NIECKON MTPOOIIEMEI;

NPUHAMATh eI COBMECTHOW JEATEIBHOCTH, OPTaHW30BBIBAThH JICUCTBUS IO €&
JOCTH)KCHUIO: pacTpeleNiaTh pOJIH, OOCYKIaTh MPOLECChl U  PEe3yNbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHHUSI HECKOJIBKHUX JIIOJIEH;

BBITIOJIHATH CBOKO YacTh paOOThI, JOCTUTAss KAYECTBEHHOTO PE3yJbTara 1Mo CBOEMY
HaMpPaBJICHUIO U KOOPIUHUPYS CBOU JIEHCTBUS C IPYTUMH YWICHAMHA KOMaH/IbI;
OLICHWBATh KAa4eCTBO CBOEro BKIaJa B OO MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITETTFHO C(HOPMYITHPOBAaHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

BBISIBIIATH TPOOJIEMBl B JKM3HCHHBIX M YUYEOHBIX CHTYAIUSIX, TPEOYIOMIMX IS
pereHns GU3NIeCKUX 3HAHUM;

OPUCHTHPOBATHCS B PA3IMYHBIX TIOX0AaX MPUHATHS pElICHUNA (MHANBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUI TPYIION);

CaMOCTOSITEIILHO COCTAaBJISITh AITOPUTM pelieHus (PU3NIECKON 3a7auu WU TUIaHa
UCCJICIOBAHUS C YYETOM HMEIONINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATH MpejiaraeMble BAPHAHTHI PEIICHUIA;

JIenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOHL, AMOIHMOHAJIbHBbIN WHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYyalliH U TIpejiaraTh MjiaH e€ U3MEHECHUS,
OOBSCHATH MPUYMHBI JOCTHKCHUS (HEIOCTHIKCHHS) PE3YIbTAaTOB JICITCIHBHOCTH,
JlaBaTh OIEHKY IPUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHBBI B JCATEIBHOCTh (B TOM YHCIE B XOJ BBIIIOJTHCHHS
(GU3UYECKOTO HCCIICIOBAaHUS WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATEIBLCTB,
W3MEHUBIINUXCS CUTYallMi, YyCTAHOBJIEHHBIX OITMOOK, BO3HUKIINUX TPYAHOCTEH;

OLOCHHUBATBb COOTBCTCTBUC PC3yJibTaTa LUCIU U YCIIOBUAM,



® CTaBUTh ce0s Ha MECTO APYroro 4ejloBeKa B XOJ€ CIOopa WIM AMCKYCCUU Ha
Hay4YHYIO TEMY, TIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPyTOro;

® [IpU3HaBaThb CBOE MPABO Ha OMIMOKY NpHU peleHur (U3MYECKUX 3aJad WU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE KE IIPABO JAPYTOro.

IIpeaMeTHBIE pe3yJIbTATHI.

K xoniy obyuenuss B 7 kJjacce MpeIMETHbIE Pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

UCIIOJIB30BaTh TOHATUS: (U3WUECKUE U XUMUYECKHE SBJICHHS, HaOJIOJICHUE,
AKCIEPUMEHT, MOJICJNIb, THUNOTE3a, €AUHUIIBI (U3NYECKUX BEIWYHMH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBEpIOE, KHAKOE, Ta3000pa3HOE), MEXaHUUECKOE
NBIDKEHHE  (paBHOMEpPHOE,  HEpPAaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpaeKTOpus,
paBHOJEHCTBYOIAss cwi, jAedopmanus (ynpyras, IUTacTHYeCKasl), HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

pasnmuuath sBieHUS (nuddy3us, TEIIOBOE JBM)XCHUE YaCTHI[ BEIICCTBA,
pPaBHOMEPHOE JBM)KCHUE, HEPABHOMEPHOE JIBUKEHHME, MHEPIIUSI, B3aUMOACHCTBUE TeET,
paBHOBeCHE TBEPABIX TEN C 3aKPEIUIEHHOW OChbIO BpallleHMs, Mepefaya JdaBICHUS
TBEPABIMU TeJIaMH, KUAKOCTAMH U Ta3aMHu, aTMOc(epHOe AaBieHHE, IIaBaHUE TeT,
pEBpAIICHUsI MEXAHUYECKON SHEPTUU) MO ONMHCAHUIO HUX XapaKTepHBIX CBOWCTB H
Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUYECKOE SIBICHHE;

pacno3HaBaTh MPOSBICHHE M3YyUYEHHBIX (PU3NYECKUX SBICHUN B OKpPYXKaIoIEeM
MUpE, B TOM YHucCJie (U3NUECKHUE SIBICHUS B IPUPOJIE: PUMEPHI ABMKEHUS C PA3TMYHBIMU
CKOPOCTSIMM B JKMBOM W HEXKHUBOW MNPHUPOJE, JICHMCTBUE CHJIBI TPEHUS B MPUPOJEC U
TEXHHUKE, BIMSHUE aTMOC(HEpPHOrO [aBJCHHS HAa JKUBOW OpraHU3M, IUIaBaHUE phbIO,
phIUary B Telle YelOBeKa, MPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a/7ady B yueOHYIO,
BBIJIETISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NYECKUX SIBICHUMH;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TelN U (PU3WYECKUE SIBICHHS, WCIOJb3YS
dusnueckre BeIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMS, IyTh, CKOPOCTb,
CpeaHsisi CKOPOCTb, CHJIa YIIPYTOCTH, CHJIa TSKECTH, BEC Teja, CUjia TPEHUs, JaBJICHUE
(TBEpOTO TeEnma, JKUIKOCTH, Ta3a), BBITAJIKMBAIONIAs CHUJIa, MEXaHWYecKas padoTa,
MOIIIHOCTh, TUIEYO CHJIBI, MOMEHT CHJIbI, KOI(D(UIMEHT TMOJEe3HOTO JEeUCTBUS
MEXaHMU3MOB, KMHETHYECKas U MOTEHUHAJbHAS 3HEPrusi), MpU ONHCAHUU MPaBUJIBHO
TPaKTOBATh (PUBMUECKUN CMBICI MCIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHUIIbI
¢u3nUecknX BETUYMH, HAXOAHUTH (POPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DU3UIECKYIO
BEJIMYMHY C JIPYTUMHU BEIMYMHAMHU, CTPOUTH TrpadUKd HU3YYEHHBIX 3aBHCUMOCTEMN
(bU3NYECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SIBJICHUS U TMPOLECCHI, UCIOJIb3Ys
MpaBUjia CJIOXKEHUsI cuil (BIOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3aKoH
Apxumena, mpaBuiio paBHOBeCHs pbiuara (0J10Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH



COXpaHEHMSI MEXaHMYECKOW SHEpPruu, MpU 3TOM JaBaThb CJIOBECHYIO (POPMYIUPOBKY
3aKOHA M 3alUCHIBATh €r0 MaTEMaTUYECKOE BBIPAXKEHUE;

OOBSICHATh (DU3UYECKUE SIBICHUS, MPOLIECCHl UM CBOMCTBA TEJd, B TOM YHUCIE H
B KOHTEKCTE€ CHUTyallMii MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABIATH
MIPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHUE W3 1-2 JOrMYecKUX IIaroB
¢ onopoi Ha 1—2 W3y4YeHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7auyd B 1—2 1eWCTBUS, HMCHOJB3Yysl 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKHUE BEIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4d 3aITUChIBATh
KpaTKoe YCJIOBHE, TMOJACTAaBIATh (PU3MUECKHE BEIUYMHBI B (POPMYJIbl U MPOBOAUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIC JIJI PEIICHUS 3a]1a4, OIICHUBATh
PEaTUCTUYHOCTD MOJTY4YEeHHON (PU3UUYECKOM BEJIUYNHBI;

pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PEHIUTh MPU TOMOUM (HU3UIECKHUX
METOJIOB, B OINHUCAaHUM HCCJICAOBAHUS BBIACIATH MPOBEPSAEMOE MPEANOIOKECHUE
(rumoresy), pa3auvaTh U MHTEPIIPETUPOBATH MOJYUYECHHBIN pe3yJIbTaT, HAXOAUTh OITUOKH
B XOJI€ OMBITA, J€JaTh BHIBOJBI MO €TI0 pe3ysibTaTaMm;

IIPOBOJIUTH OTBITHI IO HAOJIOICHUIO (DU3NUYECKUX SIBJICHUN UK (PU3NUECKUX
CBOMCTB TeJl: pOopMYIUPOBATH MPOBEPSEMBIC TMPEIONIOKEHUs, COOUPATh YCTAaHOBKY
U3 MPEJIJIOKEHHOTO 000PyI0BaHMS, 3aMTMCHIBATH X0/ OMbITa U (hOPMYJIUPOBATH BHIBOJIHI;

BBITIOJIHSITH TIPSIMBIE U3MEPEHUS PACCTOSIHUS, BPDEMEHH, MacChl Tella, 00bEMa, CHIIBI
U TeMIIEPaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U ITU(POBHIX MPUOOPOB, 3aMKUCHIBATH
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOOTHOM MOTPEITHOCTH U3MEPCHH;

IIPOBOJIUTH HUCCIICIOBAHKE 3aBUCUMOCTH OHON (PU3MUECKON BEIMYMHBI OT JPYroit
C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTHU ITyTH PAaBHOMEPHO JIBUKYIIIETOCS
TeJIa OT BPEMEHU JBHKCHHS TE€Jla, CHIIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa
00pabOTKH TOBEPXHOCTEH TEI MW HE3aBUCHUMOCTH CHJIBI TPECHHS OT ILIOIIAJH
COINPUKOCHOBEHUS TEJI, CWIbl YIPYTOCTH OT YJUIMHECHUWS IMPYXKWUHBI, BHITAJKUBAOIICH
CWIBl OT 00BbEMa MOTPY)KEHHOW 4YacTH Tela W OT IUIOTHOCTH JKHIKOCTH, €€
HE3aBUCHMOCTH OT INTIOTHOCTH TeJIa, OT IITyOMHBI, Ha KOTOPYIO MOTPY>KEHO TEJIO, YCIOBUN
IJIaBaHMS TEJ, YCIIOBHM PaBHOBECHS phluara W OJIOKOB, Y4aCTBOBATh B IUIAHUPOBAHUM
y4eOHOr0 HCCJICAOBaHUsA, COOMPATh YCTAHOBKY M BBINOJHATh H3MEPCHHsSI, CICIYyS
MPEUIOKEHHOMY  TUIaHy, (UKCHpOBAaTh PE3yJNbTaThl IMOJYYCHHOM 3aBHCHUMOCTH
(GM3UYECKUX BEJIMYMH B BUAC MPEIOKCHHBIX TaOIUIl W TpaduKoB, AeiaTh BBIBOABI
0 pe3yJIbTaTaM UCCIEIOBAHNS;

MIPOBOJINTh KOCBEHHBIC M3MEpPCHHS (DU3NUECKUX BEIMYHMH (TUIOTHOCTH BEIISCTBA
KUJAKOCTM W TBEPAOrOo Tejla, CHJIa TPEHHUS CKOJBXKECHUSA, JaBIICHUWE BO3ayXa,
BBITAJIKMBAIOIIAs CUJIa, JEHCTBYIOIIAs Ha MOTPYKEHHOE B )KUAKOCTH TeJI0, KOG PUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAaHW3MOB), CIEAYs MPEII0OKEHHON UHCTPYKIIUU: TIPH
BBITIOJTHEHUN HW3MEPEHH COOMpATh JKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIISATH



3HAYCHUE UCKOMOM BEJINYUHBI;

coONI0aTh MpaBUja TEXHUKH O€30IacHOCTH HpH padore ¢ 1ad0paTopHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIIUECS COCYAbl, OapOMETp, pblyar, MOABMXKHBIA U
HEMOIBMXKHBIN OJIOK, HAKJIIOHHAS MJIOCKOCTb;

XapaKTEepU30BaTh MPHUHIHUINBI JEUCTBUS H3YUCHHBIX MPUOOPOB M TEXHUUECKUX
YCTPOICTB C OMOpPOM Ha MX omHCaHWs (B TOM 4YHUCIE: MOJUIMIHUKHA, YCTPOWCTBO
BOJIONIPOBOJIA, THAPABIUYECKUN Mpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HacoC,
apeoMeTp), UCIOoJb3ysl 3HAHHUA O CBOMCTBAaX (M3MUECKUX SABJICHUA U HEOOXOAMMBIE
(uznueckue 3aKOHbl U 3aKOHOMEPHOCTH;

OPUBOAUTL TpPUMEPHI (HaXOAUTh WHOOPMAIMIO O MpUMEpaxX) MPaAKTHUYECKOTO
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHUU B TMOBCEJHEBHOM >KM3HM JUisl oOOecrnedeHus
0e30macHOCTH TMpH OOpallleHUuH ¢ NpudopaMU U TEXHUYECKUMHU YCTPOMCTBAMU,
COXpPAaHEHUS 3/I0POBBS U COOTIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH
cpezne;

OCYHIECTBIISITh OTOOP UCTOYHUKOB HH(poOpManuu B VIHTEepHETE B COOTBETCTBHU
C 3aJIaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLIUXCS 3HAHUN U TIYTEM CpPAaBHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIACNATH HH(POPMAIIMIO, KOTOpas SBISETCS MPOTUBOPEUNBON
WA MOXET OBITh HEJOCTOBEPHOI;

UCIIOJIb30BaTh MPU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
TuTepartypy (U3MUECKOTOo COJEp)KaHUs, CIPaBOYHbIE MaTepualibl, PECYpChl CETH
WurtepHer, BinageTh mnpuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHUs
uH(OpMaIMK U3 OJHOM 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3laBaTh COOCTBEHHBbIE KpaTKUE MUCbMEHHBIC M YCTHBIE COOOIICHHS] HAa OCHOBE
2—3 UCTOYHHMKOB UH(pOpMAITUU (PU3NIECKOTO COACPKAHMS, B TOM YHCIIC MyOTNIHO

JienaTh KpaTKUe COOOIICHHsI O pe3ysibTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUM,
MPU 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIA MOHATHIHBINA anmapar Kypca (U3HKH,
COIIPOBOXJATh BBICTYIUIEHUE IPE3CHTALUEH;

IIPY BBITIOJIHEHUH YYEOHBIX MMPOCKTOB M UCCIEAOBAHUM paCIpeesiTh 00S3aHHOCTH
B I'PYIIIE B COOTBETCTBUH C ITIOCTABJICHHBIMU 33a/1a4aMU, CJICIUThH 32 BBIIIOJHEHUEM IIAHA
JICUCTBUM, aJleKBAaTHO OIICHWBATh COOCTBEHHBIM BKJIAJ B JEATCILHOCTH TPYIIIIHI,
BBICTPANBAaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE, YUUTHIBas MHEHUE OKPY KAOIIMUX.

K koniy oOyuenuss B 8 kjiacce mpelMeTHbIE Pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCSI YMEHUM:
WCMOJIB30BATH MTOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIECTBA, KPUCTAIUIMYECKUE U aMOp(HBIE Tela,
HACBIIICHHBIN U HEHACBIIIEHHBIN Map, BJIAXHOCTh BO3/1yXa, TEMIIEPATypa, BHYTPECHHS



JHEPIUs, TEIVIOBOU IBUTATENb, JJIEMEHTAPHBIN JIIEKTPUUYECKUM 3apsal, JJIIEKTPUIECKOE
T0JI€, MPOBOJIHUKH U AUAIEKTPUKH, MOCTOSIHHBIA SJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;
pas3nuuath siBJICHUs (TEMI0BOE PACIIMPEHHUE U CKATUE, TEIJIONEepeiada, TeII0BOe
paBHOBECHE, CMAuMBaHUE, KANWJUISIPHBIC SIBJICHUSA, UCIAPEHUE, KOHACHCAIUS,
IUIaBJICHUE, KpUCTAIN3A1UA (oTBEpEeBaHUE), KUTICHUE, TeIionepeava
(TeTIONPOBOHOCTD, KOHBEKIIMS, U3TyYCHUE), DJICKTPU3ALIMs T, B3aUMOJICUCTBUE
3aps0B, IEUCTBUS ANEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHNE, B3AMMOJCUCTBUE
MAarHuTOB, JEUCTBME MAarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM, 3JICKTPOMArHUTHas
UHIYKIUS) TI0 ONUCAHUID HX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX TAHHOE (PUBHUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3MUECKUX SIBJICHUU B OKpPYXKAIOIIEM
MHUpE, B TOM 4ucie (puznueckue sIBJICHUS B MPUPOJC: MOBEPXHOCTHOE HATSIKCHHUE U
KaNWJUISIpHBIE SABJICHHUS B NPUPOJE, KPUCTAUIbl B Tmpupoae, usznydenue ComHia,
3amMep3aHre BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHWE POCHI, TymMaHa, WHEs, CHEra,
ANIEKTPUUYECKUE SBJICHUS B aTMOC(hepe, JIEKTPUIECTBO KUBBIX OPTraHU3MOB, MATHUTHOE
noJie 3emiu, apeid Mo0COB, POJIb MAarHUTHOTO TIOJISI JIJISl )KU3HU Ha 3eMJie, MOJSPHOE
CUSHHME, TIPU OTOM TEPEBOJMUTH MPAKTUYECKYIO 3a/Jadyy B Y4YCOHYIO, BBIJICIATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUN;

OMHUCHIBATh HM3YYEHHBIE CBOWCTBA Tel U (U3NUECKUE SBICHUS, HUCIIOIB3Ys
dbu3uYecKkue BEIWUYMHBI (TeMIepaTypa, BHYTPEHHSS JHEPIus, KOJIMYECTBO TEIIOTHI,
yAeJIbHasA TEIUIOEMKOCTh BEILECTBA, YJI€JIbHAS TEIUIOTA IUIABJICHUSA, YAECIbHAs TEIUIOTa
napooOpa3oBaHus, yiAelbHAas TEIJIOTa CTOpaHUs TOIUIMBA, KOA(DQPHUIIMEHT TMOJIe3HOTO
JNEUCTBUSL TEIUIOBOM MAallWHBbI, OTHOCUTEJIbHAS BJIAXXKHOCTh BO3/1yXa, AJICKTPUYECKUN
3apsijl, CUjla TOKA, JJIIEKTPUYECKOE HAIPSHKEHUE, COTPOTUBIICHUE ITPOBOJIHUKA, YIEIBHOE
COTIPOTHBIICHUE BEIIECTBA, pad0Ta U MOITHOCTh JICKTPUUCCKOTO TOKA), IIPU ONMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUM CMBICI HCIIOIB3YEMBIX BEIUYHH, O003HAUYCHHS U
eOUHUIBI  (U3WYSCKUX BEIMYMH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIIUE JAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTH TpadUKH H3YYCHHBIX
3aBUCUMOCTCH (PU3HUCCKUX BEITUYNH;

XapaKTepru30BaTh CBOMCTBA Tel, (U3UYECKUE SBICHUS U MPOLECCHI, HCTOIB3YS
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHHUSI BEIIECTBA,
MIPUHIIMIT CYNEPHO3UIIUU TTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHUs 3apsia,
3akoH OMa Juisi yyacTka 1enu, 3akoH J[xoyns—JIeHia, 3aKOH COXpaHEHHsI JHEPTUH,
TP OTOM JIaBaTh CIIOBECHYIO ()OPMYITUPOBKY 3aKOHA M 3aITMCHIBATh €T0 MAaTEMAaTUIECKOE
BBIPAYKCHHUE;

OOBSICHATH (PU3WYECKUE MPOLIECCHl U CBOMCTBA TEJl, B TOM YKCIIE U B KOHTEKCTE
CUTyallMil  NPAaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  NPUYAHHO-
CJICICTBCHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYECKHX MIaroB ¢ ornmopou Ha 1-2
M3YUYCHHBIX  CBOWCTBAa  (DU3MUYECKUX  SIBIICHHM, (U3UYECKHUX  3aKOHOB  WJIH



3aKOHOMEPHOCTEM;

pemath pacuéTHble 3ajlauyd B 2—3 JEWCTBUS, HCIOJIb3YS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOIINE (PU3UUECKUE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1aud 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX [JIs PEIICHUs 3aJayd, BLIOMPATH
3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JJIsl €€ PEIICHUS, TPOBOJIUTh PacuEThl U CPAaBHUBATH
MOJTy4YeHHOE 3HaYCHUE (PU3NUYECKON BETUYUHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIU (PU3HUUECKUX
METOJIOB,  HCHOJIb3ysd  ONHUCAHUE  HCCIIEIOBaHUS, BBIJICNIATh  MPOBEPSEMOE
NPEAIOI0KEHNE, OILICHMBATh MPABUJIBHOCTh TMOPAAKA MPOBEACHUS HCCIIEIOBaHUS,
JIEIaTh BBIBO/IBI;

MPOBOJIUTH OMBITHI O HAOMIOAEHUIO (DU3UYECKUX SBICHUM WU (PU3HUYECKUX
CBOMCTB TeJl (KanmWJUISPHbBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUSI BO3/JyXa OT €ro 00béma,
TEMIEPATypbl, CKOPOCTH MPOILIECCA OCTHIBAHUSA M HATPEBAHUS MPU M3JIYYEHUH OT 1IBETA
u3Nydaronied  (morjomaromed)  MOBEPXHOCTH, CKOpPOCTh  MCIApEeHUS BOJIBI
OT TEeMMEepaTyphl XUJIKOCTA M IUIOAAN €€ TOBEPXHOCTH, OJJIEKTPU3ALMS TEl WU
B3aMMOJICHICTBUE DJICKTPUUYECKUX 3aPsAJIOB, B3aUMOJCHCTBUE MOCTOSIHHBIX MAarHUTOB,
BU3yaIu3aldsi MAarHUTHBIX MOJIENM MOCTOSIHHBIX MarHWTOB, IEHCTBUSI MArHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHWTa, CBOWCTBA 3JEKTPOJBUTATEIIS
MOCTOSTHHOTO TOKa): (OpPMYJIMPOBAaTh MPOBEPSEMBbIC MPEINONIOXKECHHSI, COOUpaTh
YCTaHOBKY M3 MPEJIJI0KEHHOTO 000PYI0BaHUS, OMMCHIBATH X0/ ONBITa U (hOPMYJIUPOBATH
BBIBOJIHI;

BBITIOJIHATh MPSMBIE HM3MEPEHUS TEeMIEpPaTyphbl, OTHOCUTEIBHON BIAXKHOCTHU
BO3/lyXa, CHJIbl TOKa, HANPSHKEHUS C MCIOJIB30BAaHUEM AaHAJIOTOBBIX NPUOOPOB U
TATYMKOB (DU3WYECKUX BEJIIMYMH, CPAaBHHMBATh PE3YJbTaThl H3MEPEHUH C Y4ETOM
3aTaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

IIPOBOJIUTHh WCCIICIOBAHKUE 3aBUCHUMOCTH OJHOW (PU3MUECKON BEIMYMHBI OT JIPYroM C
HCTIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTb COMPOTUBJICHUS IPOBOJAHUKA OT
€ro JUIMHBI, TUIOIIAJAN MOMEPEYHOI0 CEYEHUS] U YACIBLHOTO CONMPOTUBIICHUS BEIIESCTBA
MPOBOJIHUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HANIPSYKEHUSI Ha MPOBOIHUKE,
HCCJICIOBAHUE TIOCJIEOBATEIILHOIO U MapajuIeIbHOTO COEAMHEHH IMPOBOJHUKOB):
IJJAHUPOBATh KMCCIIEOBAaHUE, COOMPATh YCTAHOBKY W BBIMOJHATH M3MEPEHUS, CICIys
MPEeJIOKEHHOMY TIIaHy, (DMKCUPOBATh PE3YJbTAaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJIC
TaOIMI] U TpaUKOB, JIeJIaTh BEIBOJIBI IO pe3yJIbTaTaM HUCCIISIOBAHNS,

MTPOBOJINTH KOCBEHHBIC H3MEPEHUS (PU3MUCCKUX BEIUYUH (yIeTbHAS TETUIOEMKOCTD
BCIIIECTBA, COMPOTHUBJICHHE MPOBOJIHUKA, pab0Ta M MOIIHOCThH JJICKTPUYCCKOTO TOKA):
IJIAHUPOBATh HM3MEPEHHUS, COOMpaTh OKCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys
MPEITI0OKEHHOW HHCTPYKITUU, U BRIYUCIIATH 3HAYCHUE BEITUYHHBI,

coOJIfoIaTh TMpaBWIa TEXHUKU O€30MacHOCTH mpu padore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;



XapaKTepHU30BaTh MPHUHIMIMBI JCHCTBUS H3YYEHHBIX MPHOOPOB M TEXHUUYCCKUX
YCTPOMCTB € OMOPOM Ha HMX OMUCAaHUS (B TOM YKCJIE: CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETP, TapoBasi TypOMHA, aMIIEPMETP, BOJBTMETP, CUYETYUK DICKTPUUYECKOU
SHEPIrUM, DJIEKTPOOCBETUTEIIbHBIC MPUOOPHI, HArpeBaTeIbHBIE AJIEKTPONPUOOPHI
(mpuMepbl), DJIEKTPUUECKHUE TMPEAOXPAHUTENH, IJICKTPOMATHUT, DJIEKTPOIABUTATEIb
MOCTOSTHHOTO TOKa), WCIOJIb3ysl 3HAHMSI O CBOWCTBaX (PU3UUECKUX SABJICHUN U
HeoOXxo1uMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA M M3MEPUTEIbHbIC MPUOOPHI
0 CX€MaM M CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JIBUTATE]Ib BHYTPEHHErO0 CrOpaHus, JJIEKTPOCKOM, PEOCTaT), COCTaBISAThH
CXEMBbI DIJIEKTPUUYECKHUX IIeTIeH C MOCIeq0BAaTEIbHBIM U MapajlJIeIbHBIM COCJIMHEHUEM
AJIEMEHTOB, pa3iinyasi YCIOBHbIE 0003HAUYCHUS AJIEMEHTOB AJIEKTPUUYECKUX IICTICH;

NPUBOJIUTh TPUMEPHl  (HAXOAWUTh HMH(DOPMAIMIO O TpUMEpax) MPaKTHUECKOTO
UCTIOB30BaHUA (U3NYECKMX 3HAHWM B TIOBCEHEBHOM JKM3HU [UIsI  OOecIriedeHus
0€30IMacHOCTY MPH 00paIIEHUH ¢ TPUOOPAMU U TEXHUUECKUMHU YCTPOUCTBAMU, COXPAHEHUS
3JIOPOBBS 1 COOJTFOJICHHUST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYIKaIOIIEH cpeie;

OCYIIECTBIIATh TOWCK HWH(opMamuu ¢usnyeckoro cojepxanus B HHrepHeTe,
Ha OCHOBE HMMEIONIMXCS 3HAHUN M MyTEM CpPaBHEHMS JOTOJHUTEIbHBIX HCTOYHUKOB
BBIIENSATh MHMOPMAIMIO, KOTOpas SABISIETCS NPOTHBOPEYMBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh TMPHU  BBIMOJHEHUU Y4YEOHBIX 3aJaHUN HAYYHO-TIOMYJISPHYIO
TuTeparypy (U3MUECKOTO COAEp>KaHMs, CIPABOYHBIE MaTepualibl, PECYpChl CETH
WurtepHer, BinageTh mNpuéMaMu KOHCIIEKTHUPOBAaHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOUW CUCTEMEI B JIPYTYIO;

co371aBaTh COOCTBEHHBIE NMHUChbMEHHBIE U KpPAaTKUE YCTHBIE cOOOIIeHHs, 00001as
UHPOPMAIINIO M3 HECKOJIBKUX HMCTOYHMKOB (PU3MUECKOTO COJAEpX aHUS, B TOM UHUCIE
nyOMUYHO  TPENCTaBISATh  pe3yAbTaThl  MPOCKTHOW  WIIM  HMCCIEIOBATEIbCKON
JESTENBHOCTH, TIPH 3TOM TPAMOTHO HCIOJb30BaTh M3yUYCHHBIN MOHATUIHBINA ammapar
Kypca (U3HUKHU, COMPOBOXK/IATh BHICTYIUICHUE MTPE3CHTAIUCH;

MIPU BBHITIOJHEHUW YYEOHBIX MPOEKTOB M HWCCIENOBAaHUN (PU3NYECKHUX IMPOIIECCOB
pacmpenensiTh 0053aHHOCTH B TPYMIE B COOTBETCTBUU C TMOCTAaBICHHBIMHU 3a/ladyaMu,
CIENUTh 32 BBIMOJTHECHUEM IUIaHA JEUCTBHA W KOPPEKTHPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIM BKJIAJ B  JIESATEIbHOCTh  TPYMIMbl, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISIE TOTOBHOCTh Pa3pemiaTh KOH(DIUKTHI.

K koniy oOyuenuss B 9 kJjiacce mpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

WCMOJIB30BATh TMOHSTUA: CHCTEMa OTCU€Ta, MaTepuajbHAs TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JBHKEeHUs, Aedopmanus (ynpyras, MjIacTUUYECKasi),
TPEHHE, IEHTPOCTPEMHUTEIILHOE YCKOPEHHUE, HEBECOMOCTD U IIEPETPY3KHU, LEHTP TIKECTH,



abCOMIOTHO TBEP/IOE TENO, MEHTP TSHXKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUYECKUE
KoJIeOaHMsI ¥ BOJHBI, 3BYK, HH(DPa3BYK U yIbBTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IITKAJIa
AIEKTPOMArHUTHBIX BOJTH, CBET, OJIM30PYKOCTh U TalIbHO30PKOCTh, CIICKTPHI HCITYCKAHUS
Y TIOTJIOMIEHUs, albda-, 0eTa- 1 TaMMa-u3IydeHUs, U30TOIIbI, SACPHAs SHEPTEeTHKA,

pa3nu4arh SBJICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIUHEHHOE BIKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIWHEHHOE ABM)XKCHHE, CBOOOIHOE MaJleHHe Tell, paBHOMEPHOE
IBUKEHUE TI0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJ, pPEaKTHBHOE JBWIKCHUE,
KojeOaTepHOe JIBIDKCHHE (3aTyXarolle W BBIHYXKICHHBIC KOJIeOaHMs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPaKEHUE 3BYKa, MPSIMOJIMHEHHOE PAacIIPOCTPAHECHUE, OTPAKCHUE
Y TIpETIOMJICHUE CBETA, TOJTHOE BHYTPEHHEE OTPAKCHUE CBETA, Pa3ioKeHHE OeIoro cBeTa
B CICKTP W CIIOKCHHE CIEKTPAIbHBIX I[BETOB, JHCIIEPCUS CBETa, €CTECTBCHHAS
PaOaKTHBHOCTh, BOSHUKHOBECHHE JIMHEWYATOTO CIIEKTPa U3JTYUCHHUS ) 10 OTTMCAHUIO UX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JICMOHCTPHPYIONIUX JaHHOE (PU3NIecKoe
SIBJICHUC;

pacrno3HaBaTh MPOSBICHNUE H3YYCHHBIX (DU3UICCKUX SBICHHIA B OKPYXKAIOIIEM MUPE
(B ToM yucie (pU3NUECKUE SBICHUS B MIPUPOJIC: MPUIMBLI U OTJIMBBI, JBHKCHHUE TIIAHET
CoTHEYHOH CHCTEMBI, pEaKTUBHOE JABUKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHHE, CEHCMHYECKHWE BOJHBI, I[yHAMH, 5XO, IIBEeTa TeT,
ONTUYECKUE  SIBJICHWS B  TPUPOJE, OHOJOTHYECKOe  JACHCTBHE  BUIMMOTO,
yIbTPaQHOICTOBOTO W PEHTTEHOBCKOTO HW3IyYEHUH, €CTECTBEHHBIH DPaTuOaKTHBHBINA
(GOH, KOCMHYECKHUE JIYIH, PATHOAKTHBHOE H3TyUCHHE IPUPOTHBIX MHHEPAJIOB, ICHCTBHE
pPaJMOAKTUBHBIX W3IYYCHH Ha OpraHu3M 4YelOBeKa), MpPH OTOM NEPEBOAUTH
NPaKTUYECKYIO 3aJady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIC CBOHCTBA (NPHU3HAKM)
(bU3UIECKUX SBIICHU;

ONKCHIBATh M3YyYEHHBIC CBOWCTBA Tel W (HU3MUECKHE SIBICHUS, HCIIOJIB3Ys
¢u3ndecKre BETUYHHBI (CpPEIHssE M MCHOBEHHAs CKOPOCTh Teja MPH HEPaBHOMEPHOM
JBUKEHUH, YCKOPEHHE, MepeMelIeHne, MyTh, yrioBas CKOPOCTb, CHJIAa TPEHHs, CHia
VIOPYTOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaJeHUs, BEC Tejla, UMITYJIbC Tela,
UMITYJIBC CHJIBI, MEXaHHYecKasi pa0oTa W MOIIHOCTh, MOTEHIMATbHAS DHEPrUsl Tela,
MOJHSTOTO HAaJl TMOBEPXHOCTHIO 3€MJIM, MOTEHIMATIbHAS SHEPTHsl CKATOW MPYKUHBI,
KMHETUYECKas SHEPTUs, TIOJTHAS MEXaHWYeCKas YHEPrusl, IepUoJl U 9acToTa KoieOaHuid,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTh CBETa, IOKa3aTellb
MPEJIOMJICHUSI CPENbl), MPH OMHCAHWH TMPABWIBHO TPAKTOBATh (DM3MYECKUI CMBICI
WCIIOJIb3YeMbIX BEITUYNH, 0003HAYEHUS W CAMHUIIBI (PU3HUYECKUX BEIMYUH, HAXOIHUTH
dbopMyIbI, CBS3BIBAOIINE JAHHYIO (PU3NYECKYI0 BEITUYMHY C JPYTUMH BEITUYHMHAMH,
CTpOUTH TpaWKU N3YICHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEITHYNH;

XapaKTCpPU30BaTh CBOMCTBA TCII, (1)I/ISI/II-IGCKI/I€ ABJICHHA KW IIPOLCCChI, HUCIIOJIb3Y:A
3dKOH COXpPaHCHHUA SHCPIHUH, 3daKOH BCCMHPHOI'O TATOTCHHA, IMPHUHIMII CYIICPIIO3UIIMHN
Cull, IPHUHOUII OTHOCHUTCIBHOCTH raJ'II/IJIeH, 3aKOHBI HBIOTOHa, 3dKOH COXpPaHCHHA



MMITYJIbCA, 3aKOHBI OTPaKEHUS U MPEIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsiI0BOTO
M MaccoBOrO YHCENI NpPH SAEPHBIX pEaKUusX, IOpU OSTOM JaBaTh CIIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIUCHIBATh €I0 MAaTEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUECKUE MPOLECCHl U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallud  TPAKTUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBISIBISATh  NPUYUHHO-
CJIE/ICTBEHHBIE CBS3HU, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHUX 1IAroB ¢ OMopon Ha 2—3
W3YUYEHHBIX  CBOWCTBA  (U3MUYECKUX  SBICHHM, (U3UYECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THbIE 3ajaud (OMUpAIOIIUEcs Ha CHUCTeMy U3 2—3 ypaBHEHU),
UCIIOJNIb3Ys 3aKOHBI W (DOpPMYIbI, CBs3bIBAIOUIME (DU3UUYECKUE BEJIIMYMHBI: Ha OCHOBE
aHanM3a yCJIOBUS 3aJlayMl 3alMChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJIOCTAIOLIUE WITU
U30BITOUHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC ISl PEIICHUS,
IPOBOAUTH PACUYETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYYEeHHOTO 3HAYSHUS (PU3NUECKON
BEJIMYHHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh NPHU MOMOIIM (PU3UYECKUX
METOJIOB,  HUCIOJIb3ysS  OINHUCAaHME  HCCIEJOBaHUS,  BBIACIATH  MPOBEPSIEMOE
NPEINONIOKEHUE, OLICHUBATh MPABUIBHOCTh TOpAJIKA TMPOBEICHUS HUCCIEI0BaHUS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTBITOB,;

IPOBOAUTH OMBITHI MO HAOMIOACHHUIO (DU3MYECKUX SBICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3yuyeHue BTOpPOro 3akoHa HbIOTOHa, 3aKOHAa COXpaHEHUs SHEPIHH,
3aBUCUMOCTb Meproa KojieOaHu! MPY>KUHHOTO MasTHUKA OT MacChl rpy3a M KECTKOCTU
OPYXUHBl U HE3aBUCUMOCTh OT aMIUTUTYAbl MajblX KoJieOaHUM, MTPSIMOJIUHEHHOE
pacnpocTpaHeHHE CBETa, PA3NOKEHUE OENoro CBeTa B CIEKTP, HU3yUYEHHUE CBOWCTB
U300pakeHUsI B TUIOCKOM 3€pKajie M CBOMCTB M300paKCHUS MpeaMeTa B cOOMparomen
TUH3€e, HAOIIOJICHUE CIUIONIHBIX U JIMHEWUYATHIX CTIIEKTPOB U3IyUEHHUS): CAMOCTOSTEIIHHO
coOHMpaTh yCTAaHOBKY U3 M30BITOYHOrO Habopa 00OpyAOBaHUs, OMKUCHIBATh XOJ OIbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BEIBOJIBL;

IIPOBOJUTH IIPU HEOOXOAMMOCTH CEpPHUIO MPSAMBIX U3MEPEHUI, ONPEness CpeaHee
3HaYeHHE U3MepsieMOl BeIMYUHBI ((POKYCHOE paccTOsHHE coOuparoliel JHUH3bI),
000CHOBBIBATh BBIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO TPUdopa);

MIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTEH (PM3MUECKUX BETUYHH C UCTIOIh30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb MYTHU OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHXKEHUU
0e3 HaYaJIbHON CKOPOCTH, Tepruoaa KoJieOaHUN MaTEeMaTHIECKOTO MAasTHUKA OT JIJTUHBI
HUTH, 3aBUCHMOCTH yIJIa OTPKECHHS CBETa OT yIyia TAJCHUS M yIyia MPEeIOMIICHUS
OT yrJja MaJieHus): MIaHUPOBATh UCCIEIOBAHNUE, CAMOCTOSITEIbHO COOMPaTh YCTaHOBKY,
buKCHpOBaTH PE3YNHTATHl MOTYYEHHON 3aBUCHUMOCTA (PU3WYECKUX BEIUYMH B BHUJC
TabuIl ¥ TPaUKOB, AEIAaTh BEIBOBI IO pe3yIbTaTaM HCCIICIOBAHNS,

MPOBOJINTh KOCBEHHBbIE H3MEpeHUs] (U3UUYECKUX BEIUYUH (CpeAHsii CKOPOCTh U
YCKOpEHHE TeJla P PaBHOYCKOPEHHOM JIBM)KEHHMH, YCKOPEHHE CBOOOJHOIO MajeHMS,
KECTKOCTh MNPY>KUHBI, KOAPODUIIMEHT TPEHHUS CKOJIbKEHHUS, MEXaHudeckas pabora u



MOIIIHOCTh, YaCTOTa U MEPUOJI KOJEOAHUI MAaTEMaTHYECKOT0 U PYKUHHOTO MasiTHUKOB,
ONTHUYECKAs CUJIa COOMPAIOILIEH JIMH3BL, paIUOAKTUBHBIN (POH): IIIAHUPOBATH U3MEPEHU,
coOupaTh JKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIIOJHATH HM3MEpPEHUs, Cleays
MIPEVIOKEHHOW HHCTPYKLMHM, BBIYUCIATH 3HAYEHUE BEIWYHMHBI W AHAIU3UPOBATH
[IOJIy4YEHHBIE PE3YJIbTAThI C YYETOM 3aJaHHOU NOTPEIIHOCTH U3MEPEHNUN;

coOnoaTh MpaBuja TEXHUKH Oe30macHOCTH npu padore ¢ JabopaTOpPHBIM
o0opy10BaHUEM;

pa3nu4aTh OCHOBHbIE MPU3HAKHU U3YYEHHBIX (PU3NYECKUX MOJEJIeil: MaTepuanbHas
TOUYKa, aOCOJIOTHO TBEPAOE TEJIO, TOYEUHBIH HMCTOYHHK CBETA, JIy4, TOHKAasl JIMH3a,
IIaHETapHasi MOJEIb aTOMa, HyKJIOHHAs: MOJEIb aTOMHOTO S1pa;

XapaKTepu30BaTh MNPUHLMIMBI JEHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOM HA MX OMHUCAHMS (B TOM YHUCIE: CIIUIOMETP, NaTYUKU MOJIOKEHHUS,
PACCTOSIHUSI U YCKOPEHHMsI, paKkeTa, 9XO0JIOT, OUKH, MEPUCKOI, (oToanmapar, ONTUYECKHUe
CBETOBOJIbI, CIIEKTPOCKOIl, JO3UMETp, Kamepa BuiabCcoHa), UCHONb3ysS 3HAHUS
0 cBOMCTBaX (PM3MUECKUX SBICHUN U HEOOXOIUMBbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MTPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MPU PEUICHUU
y4eOHO-TIPAaKTUUECKUX 3a7a4, ONTHYECKHE CXEMbI MJisi MOCTPOCHUS H300paKeHUU
B TUIOCKOM 3€pKajie U COOMPAIOIIEH JTH3E;

NPUBOJIUTH TPUMEPHI (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MPaKTUYECKOTO
UCIIOJIb30BaHUs (PU3MYECKUX 3HAHUW B TMOBCEIHEBHOM KU3HM Mg oOecreueHus
O6e3omacHOCTH TMpu oOOpamieHuH C NpudoOpaMu M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpPaHEHUS 37]0POBBS M COOIOCHHS] HOPM SKOJIOTUYECKOTO IMOBE/ICHUS B OKPYKAIOIIeH
cpene;

OCYHIECTBIISITh TMOUCK WHpoOpMaluu (usndeckoro coaepxkanus B HHTepHere,
CaMOCTOATEIHHO (OPMYJIUPYSl TOUCKOBBIA 3ampoC, HAXOJIUTh IYTH OIpEAeIICHUS
JOCTOBEPHOCTH IMOJIy4eHHOM HH(OpMAallMM Ha OCHOBE HUMEIONIMXCA 3HAHUU U
JOTIOJIHATEIIBHBIX UCTOYHUKOB;

UCIOJb30BaTh IPH  BBIIOJHEHUM Y4YEOHBIX 3aJaHUNl HAyYHO-TOMYJISPHYIO
auTepaTypy (U3HYECKOro COJAEp)KaHMs, CIpPaBOYHbIE MaTEpHalbl, PECypChl CETH
WNutepHer, Bnaaerp npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHbBIE TMCBMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIMH U3
HECKOJIbKMX UCTOYHUKOB (PU3NYECKOTO COACPKAHUS, MyOIMUHO MPEACTABIATH PE3YNbTAThI
IIPOEKTHOM WJI UCCIIEIOBATENIBCKOM AEATEIIBHOCTH, IIPY TOM I'PAMOTHO MCIIOJIb30BATh
M3YUYCHHBIN MOHATHIHBIN anmapaT u3y4yaeMoro paszena (GU3uKd U COMPOBOXKAATh
BBICTYIIJIEHUE MTPE3EHTALMEN C YUETOM OCOOEHHOCTEN ayIUTOPUHU CBEPCTHUKOB.






Conep:kanmne y4eOHOro npeamera

7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o0 npupone. SBienus npuponsl. Dusznueckue SABICHUA:
MEXaHWYECKHUE, TEMIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BenuuuHbl. M3Mepenue (usnyeckux BenuuuH. Ouznyeckue npudOOpHI.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eIuHULL.

Kak  ¢wu3uka wu  gpyrue  ecTecTBEHHblE  HAayKM  M3y4yalOT  MPUPOLY.
EcTecTBeHHO-HAY4YHBII METOJ TMO3HAHMS: HAOJIOJEHHE, MOCTAHOBKAa HAYYHOrO BOIpOCaA,
BBIIBIDKEHHE THUIIOTE3, SKCIEPUMEHT MO MPOBEPKE TUIOTe3, 0ObSICHEHHE HAO0JI0/1aeMOro
sBieHus. Onucanue GU3NYECKUX SIBJICHUN ¢ MOMOIIBI0 MO/JICTIEH.

Jemoncmpayuu.

1. Mexanuudeckue, TEIJIOBbIE, dJIEKTPUUYECKUE, MATHUTHBIC, CBETOBBIC SBJIICHHUS.

2. ®usnueckre MOpuOOPbl W TpoLEaypa MPSMBIX M3MEPEHU aHaJIOroOBbIM U

U (GPOBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.
Onpenenenue 1EHbI IEIECHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.
N3mepenne paccTosTHUN.
N3mepenne 06bEMa KUIKOCTU U TBEPIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJL.
N3mepenune temreparypbl IOpU MOMOIIM KUAKOCTHOTO TEPMOMETpA U JaTyMKa
TEMIIEPATYPBI.

AN

6. IlpoBeneHue wmcciaeaOBaHUS IO MPOBEPKE THIOTE3bI: JATBHOCThH MOJIETA IIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIbIIe BEICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIE CBe/IEHHSI 0 CTPOCHHHU BelllecTBA.

CtpoeHue BeliecTBa: aTOMbI M MOJIEKYJbI, WX pa3Mmepbl. OMNbITh, 10Ka3bIBAIOIINE
JUACKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHne 4dacTul] BeuiecTBa. CBsI3b CKOPOCTH JIB>KEHHUSI YACTHUIl C TEMIEPaTypoH.
bpoyHoBckoe nBmwxkenue, nuddysus. BzaumoaehcTBue 4acTHIl BEIIeCTBA: MPUTHKCHHUE H
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, XUIAKOCTEM U TBEPABIX
(KpucTaminieckux) Teil. B3auMocBs3b MEXI1y CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M HUX AaTOMHO-MOJIEKYJSpHbIM cTpoeHueM. (OCcOOEHHOCTH arperaTHbIX
COCTOSIHAM BOJIBI.

Jemoncmpayuu.

1. HaGnronenrie OpOyHOBCKOTO ABUXKEHUS.

2. Habmonenue quddy3un.

3. HaGmionenue siBiaeHW, OOBACHSIOMUXCS TPUTSHKEHUEM WM OTTAIKUBAHUEM

YaCTHUI] BELIECTBA.



Jlabopamophuie padomot u onvimot.

1. Ouenka nuaMeTpa aToMa METOJIOM PsJIOB (C UCIIOIB30BaHUEM (poTorpaduit).

2. OmnbITHI IO HAOIIOAEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CUI MOJICKYJISIPHOTO MPUTSIKEHUS.

Paznen 3. /IBu:kenune u B3auMoaeiicTBUe TeJl.

Mexannyeckoe ABUKEHUE. PaBHOMEpHOE M HEpaBHOMEpHOE ABMKeHUE. CKOpPOCTh.
Cpennsis CKOpOCTb NPU HEPABHOMEPHOM JBHXKEHUH. Pacu€T myTn U BpEMEHH IBUKCHUA.

SBnenne uHEepUUM. 3aKOH MHEpUMU. B3auMoaeicTBUE TeNl KaK MPUYMHA W3MEHEHUS
CKOpOCTHU JBMKEHUS Tell. Macca Kak Mepa uHepTHOCTH Tena. [notHocTh BemectBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIIECTRA.

Cuna kak xapakTepucTUka B3aumojencTBus Teia. Cuiia ynpyroctd U 3akoH ['yka.
N3mepenne cuiibl ¢ TOMOIIBIO0 TUHAMOMETpA. fIBJIEHUE TATOTEHUS W cuia TskecTu. Cuia
TSKECTH Ha Jpyrux mianetax. Bec tena. HesecomocTs. CrioxeHUe CHIl, HAIPABIECHHBIX 10
oaHoi npsmoi. PaBHoneicTByromasa cuil. Cuiia TpeHus. TpeHHe CKOIBXKEHUS U TPEHUE
nokos. TpeHue B Ipupojie U TEXHUKE.

Jemoncmpayuu.

HaGmroneHrne MexaHU4eCKOoro JIBUKEHUS Tea.
N3Mmepenne cKopoCcTy MPSIMOJIMHENHOTO IBUKECHUS.
HaGmronenuie siBieHUs: HHEPIIUH.
HaGnronenne u3meHeHus CKOPOCTH MPHU B3aUMOJICUCTBUU Te.
CpaBHeHuE Macc Mo B3aUMOJIECHCTBUIO TEI.
CrnoxxeHue cuJl, HallpaBJIEHHBIX 110 OJHOMN MPSMOM.
Jlabopamopnuie padbomot u onvimot.
1. OnpeneneHure CKOPOCTH PAaBHOMEPHOTO JBUKEHHMS (IIapuKa B KUIKOCTH, MOJECIH
AIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jiajee).
2. OrmpepeneHue CpeiHel CKOPOCTU CKOJIBKEHUs OpycKa WU IIapuKa M0 HAKIIOHHOU
IJIOCKOCTH.
3. Ompenenenuie MIOTHOCTUA TBEPAOTO TETA.
4. OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTSKEHUA (JedopManiuu) mpyKUHBI
OT MPUWIOKECHHOM CHJIBI.
5. OnbpITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHS CKOJIBKEHUSI OT BEca Telia
Y XapakTepa COIPUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HaBnenue. CnocoObl yMEHBIIEHHUS] W yBEIWYEeHUs JAaBieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJICHHS raza oT o0b&Ma, TemmepaTyphl. [lepemaua maBneHus TBEPIBIMU
TeJIaMU, KUJIKOCTSIMU U ra3amu. 3akoH llackans. [IlneBMaTnyeckre MalvHbl. 3aBUCUMOCTD
JABJICHUS KUAKOCTH OT TyOuHbl. ['mapocrarnuecknii mapamokc. CooOmIaronecs: CoCyIbl.
IM'uapaBnryeckne MEXaHU3MBI.

Atmocdepa 3emnu u atMmocepHoe aaBiaeHue. [IlpuurHbl CylecTBOBaHUS BO3/1YIIHOM
o06onouku 3emnu. OnbiT Toppuuennu. M3amepenne atMmocepHOro 1aBiieHHs. 3aBUCUMOCTh

ok wnE
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aTMOC(EpPHOIr0 JaBJIE€HUS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOro JIaBJICHHUS.
JlelicTBUe KMIOKOCTM M Tra3a Ha IOIPYKEHHOE B HUX Telo. BrlTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozgyxomniaBanue.
Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.
Ilepenava naBneHUs KUIKOCTHIO U Fa30M.
Coobmiatromyecst COCyIbl.
I'mppasinueckuii npecc.
[IposiBnenue neicTBus aTMOCPEPHOTO JTaBICHUS.
3aBUCUMOCTb BBITAJIKMBAIOIIEH CUJIBI OT 00bEMa MOTPYKEHHOM YacTU Tena U

ok wnE

MJIOTHOCTHU YKUJIKOCTH.
PaBeHCTBO BBHITATKMBAIOIICH CHIIBI BECY BRITECHEHHOMN KHUIKOCTH.

VYcnoBue miiaBaHus TeJN: TUIABAHUE WJIM TOTPY)KEHUE Tell B 3aBUCUMOCTH OT
COOTHOIIEHHUS TJIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnuwie padbomut u onvimot.

1. HccnenoBanue 3aBUCMMOCTH Beca Tejla B BojA€ OT 00bEMa MOrpy>KEHHOW B

o ~

KUJIKOCTh YaCTH TeJa.
2. OrmpezeneHne BBITAIKUBAIOIIEH CUJIBI, JNEHCTBYIOIIEH Ha TeJIO0, MOTPYKEHHOE B
AKUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJKHUBAIOIIEH CHIIBI, JEHCTBYIOIIEH Ha Telo B
KUIKOCTU, OT MACChI TeJa.

4. OnpIThl, I€MOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKHBAIOIIECH CHIIbI, JEHCTBYIOMIEH
Ha TENO B KHUIKOCTH, OT 00bE€Ma MOTPYKEHHOW B KHAKOCTh YacTH Tela U OT
IJIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHE JIOJAKU M ONpEACICHUE €€

rPy30II0bEMHOCTH.

Paznen 5. PaGora 1 MOIIHOCTB. DHEpPrusi.

Mexanndeckasi pabota. MOIITHOCTb.

[IpocThie MexaHM3MBI: pbluar, OJIOK, HaKJIOHHAS IUIOCKOCTh. [IpaBUiio paBHOBeCHS
ppiuara. IlpuMeHeHHe mpaBuiIa paBHOBECHS pbluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KI1J] mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckasa sHeprus. KuHetndeckas W moOTeHIMalbHas 3Heprus. lIpeBpamienue
OJIHOTO BUJIa MEXaHUYECKOU SHEPTUU B IPYyTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHHKE.

JHemoncmpayuu.

1. IIpumMepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol.

1. Onpenenenue pabOThl CUJIIBI TPEHHUS] NPU PABHOMEPHOM JIBDKCHUHM Teja MO

TOPU30HTAIIBHOM ITOBEPXHOCTH.
2. WccnenoBanue ycnoBHil paBHOBECHS phluara.
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3. M3mepenue KI1/ HakIOHHON MJIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHEHUS] MEXAHUYECKOW SHEPTUH.
8 KUIIACC

Pa3znen 6. TenioBble siIBJIeHMS.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJSIPHO--KUHETUYECKON TEOpUHM CTPOEHUS BEUIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. ONBITHI, TOATBEPKIAIOIIAE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEpAOro, OHKUAKOTO W Tra3000pa3HOr0  COCTOSHUM  BEIECTRBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX
T€T Ha OCHOBE TMOJIOKCHUN MOJEKYJISIPHO--KUHETUUECKOW Teopuu. (CMauMBaHUE U
KanWJUISIpHBIE siBJIeHUA. TennoBoe pacliupeHue U coxaTue.

Temnepatypa. CBsi3b TeMIIEpAaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUSI YACTHII.
Buytpennsisi sHeprus. CnocoObl W3MEHEHHUSI BHYTPEHHEW OHHEPTrHH: TeIionepeaadya u
coBepIieHue padboTel. Buibl Temonepenaun: TeIIONPOBOAHOCTh, KOHBEKIIUS, U3TyUYCHHE.

KoanuecTBO TEIUIOTHI. Y AEiabHAS TEINIOEMKOCTh BEIIECTBA. TemI000MEH U TEIIOBOE
paBHOBecue. YpaBHeHHWE  TeruioBoro  Oamanca. IlmaBiaenue u  OTBepjeBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YAenbHas TeruioTra IutaBieHusa. I[lapooOpa3zoBanue u
koHaeHcanus. Mcmapenne. Kunenue. Y nenbHasi TerioTa nmapoodpa3oBaHus. 3aBUCUMOCTh
TEMITePaTyPhl KUTICHHUsI OT aTMOC(EPHOTO AaBJICHUS.

BiaxxnocTs Bo3ayxa.

DHeprus TomIuBa. Y AeIbHas TEIUIOTa CTOpPaHMUS.

[Tpunnumer pabotsl TeroBbix aurateneit KIIJ[ TemoBoro npurarens. TeroBbie
JIBUTATEJIM U 3alllUTa OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHUS U MPEBPALCHUS SHEPTUM B TEIUIOBBIX MPOLIECCaX.

Jemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmroneHne siBjeHUNM CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.

HaGmroeHne TermioBoro pacmmpeHus Tel.

N3menenne maBieHUs ra3a Ipd HM3MCGHCHUHM 00BbEMAa H HArpeBaHUU WIIH
OXJIXKICHUU.

[IpaBuita u3mMepeHust TeMnepaTypshl.

Buabr Temionepenaun.

AN

OxUJtaxkJieHre Ipy COBEPILICHUH PaOOTHI.

. HarpeBanue npu coBepuienn# padOThl BHEITHUMHU CHUIIAMH.
10 CpaBHeHUE TEMIOEMKOCTEN pa3IMYHbIX BEIIECTB.
11.HaOnronenuie KUneHusl.

© o~

12.HaGmroieHre OCTOSIHCTBA TEMIIEPATyPhl IIPH TUIABJICHUH.
13.Moenu TenI0BbIX IBUTaTEIEH.
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Jlabopamophuie padomot u onvimot.
1. OnbIThl IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTKEHHUS.
2. OnbITHI 1O BRIPAUIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MJIM caxapa.
3. OnpIThl MO HAOMIOJAEHUIO TEIUIOBOTO PACIHIMPEHUS Ta30B, XKUIKOCTEH U TBEPIBIX
TeT.

4. OmpeneneHue JaBleHUs BO3yXa B OaJUIOHE IITTPUIIA.

5. OmnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro oobéma u
HarpeBaHus WIN OXJIAXKICHUS.

6. IlpoBepka THUMOTE3bl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUYECKON TPYyOKE OT TeMIepaTyphl.

7. HabmroneHue u3MeHEHUs BHYTPEHHEH YHEPIUM Tela B pe3yJibTaTe Terionepeaadu
U pabOTHI BHEIIHUX CHUJI.

8. HccnenoBanue siBJIeHUS TEIUIOOOMEHAa MpPH CMEIIMBAHUU XOJIOAHOW U ropsyeit
BOJIbI.

9. Omnpenenenrie KOJWYECTBA TEIIOTHI, MOJYYEHHOTO BOJOW TPH TEIIOOOMEHE C
HarpeThIM METAJUIMYECKUM LHJIMHIPOM.

10.Omnpenenenue yaenbHON TEIUIOEMKOCTH BEIIIECTRA.

11.UccnenoBanue mpoliecca UCIIapeHusI.

12.0Onpenenenre OTHOCUTEIBHOM BIa)KHOCTH BO3yXa.

13.0Onpenenenue yeabHOM TEIUIOTH IJIaBICHUS JIb/IA.

Paznen 7. JinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

Onektpu3zauus Teil. [[Ba poaa 3JeKTpUUECKUX 3apA0B. B3anmoaeiicTBrue 3apsSaKEeHHbBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTH CHJIbI B3aUMOJEUCTBUS 3aPSKEHHBIX TEJ OT BEIUYUHBI
3apsiIOB M PaCCTOSIHUS MEKIY TEJIaMH).

Onektpuueckoe  mnoie. HanpsokéHHocTh  snekTpuueckoro  mnoss.  [IpuHoun
CYHEPIIO3UIIMHU JICKTPUUECKUX MOJIeH (Ha KaUueCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIeMEHTApHbIN dIeKTpuueckuil 3apsaa. CtpoeHue
atoma. [IpOBOIHMKY U TUAAEKTPUKHU. 3AKOH COXPAHEHUS AIEKTPUUYECKOrO0 3apsa.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOrO0 TOKa. MCTOUHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHS 3JIEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMHYECKOE, MArHUTHOE).
DNEeKTPUUECKUN TOK B )KHIKOCTSX U ra3ax.

Onektpuueckass nenb. Cuiia Toka. OnekTpuyeckoe HampspkeHue. ComnpoTUBICHUE
MPOBOJIHUKA. YIEIbHOE COMPOTUBICHUE BellecTBAa. 3akoH OMa [ yyacTka LEeMnH.
[TocnenoBaTenpHOE U MapaLIENbHOE COEAUHEHNE IPOBOIHUKOB.

PaboTra m MOIIHOCTH ANEKTpUYECKOro Toka. 3akoH Jlkoymsa—JIeHna. DiaekTpuyeckue
IIEMU ¥ IOTPEOUTENN AMEKTPUIECKOM dHepTHH B ObITy. KOpoTKOe 3aMbIkaHue.

ITocTtossHHBIE MarHuThL. B3anmoaencTBUE MOCTOSHHBIX MArHUTOB. MAarHUTHOE MOJIE.
MarunuTtHoe noJjie 3eMJIM U €ro 3HaYeHUE JUUIsl AKU3HU Ha 3emiie. OneIT OpcTena. MarautHoe
MOJIE DJIEKTPUYECKOrOo TOKa. IIpuMeHeHHne »IeKTpOMarHuToB B TeXHUKE. JlelicTBue
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MarHdTHOTO TIOJSl Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBHUIaTelIb IMOCTOSHHOIO TOKA.
Hcnonw3oBanue 31eKTpoABUraTENeH B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCTIOPTE.
Onbrtel @apanes. SIBneHue SIEKTpOMAarHUTHOM MHAYKOuMH. [IpaBwio JleHuna.
Onektporenepatop. CrnocoObl MOJYYEHUS ANEKTPUUECKOW PHEPTHHU. DIIEKTPOCTAHIIUU HA
BO300HOBIISIEMbIX HUCTOYHUKAX SHEPTHUU.
Jemoncmpayuu.
DJIeKTpU3anus Ted.
JIBa pojia 3JIEKTPUUECKUX 3apsJI0B U B3aUMOJICUCTBUE 3apsHKEHHBIX TEI.
YCTpPOUCTBO U IEMCTBUE IEKTPOCKOIIA.
DneKTpocTaTuyeckast MHIYKIIHS.
3aK0OH COXpaHECHUS IEKTPUUECKUX 3aPSI0B.
[TpoBOAHUKH U TUDIICKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUM dJIEKTPUIECKOTO MO,
HcToyHnKy MOCTOSHHOTO TOKA.
JIeHlcTBUS DIIEKTPUYECKOTO TOKA.
10.25eKTpUYEeCKU TOK B KUIKOCTH.
11.T"a30Bblii paspsii.
12.3mepenune CUiibl TOKa aMIIEPMETPOM.
13.M3mepenne IeKTpUIeCKOT0 HAMPSHKEHUsI BOJTBTMETPOM.
14.PeocTat 1 Mara3uH CONPOTUBIICHUM.
15.B3auMojieiicTBHE TOCTOSTHHBIX MAarHUTOB.
16.MonaenupoBaHue HEBO3MOKHOCTH Pa3/eJeHHUs IMOJ0COB MarHUTa.
17.MoaenupoBaHU€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
18.0OmbIT DpcTena.
19.MarHuTtHOE 1oJje ToKa. DJIeKTPOMArHHT.
20.JleiicTBME MarHUTHOT'O TOJISI HA MPOBOIHUK C TOKOM.
21.2neKTpoABUTATEh TOCTOSTHHOTO TOKA.
22.VicciienoBaHue SIBIICHHS DJICKTPOMArHUTHON MHIYKITHH.
23.0mnbITEel Dapaes.
24.3aBHUCUMOCTD HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIIOBUM €r0 BOSHUKHOBECHUS.
25.D1eKTpoTreHepaTop MOCTOSTHHOTO TOKA.
Jlabopamopnuie padbomot u onvimot.
OnbITHI 110 HAOJIOACHUIO JICKTPU3AIMU TEJI MHAYKIUEH U MPU COMPUKOCHOBEHUH.
UccnenoBanue neicTBUS SIEKTPUUECKOTO MO HA TPOBOJIHUKHU U TUBJIEKTPUKH.
Coopka u npoBepka padOThI AIEKTPUUECKON 1IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u peryimpoBaHue HAMPSIKEHUS.
UccnenoBanne 3aBUCHUMOCTH CUJIBI  TOKa, HWIYIIETO Yepe3 pe3ucTop, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.

©ooN Ok owhNE
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7. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb 3JEKTPUYECKOTO CONPOTUBICHUS
MIPOBOJHUKA OT €r0 JJIMHBI, IUIOMIAH MONEPEUHOT0 CEYEHUS M MaTepuara.

8. IlpoBepka mpaBuia CIOKEHHUS HANPSDKEHUH MPH MOCIEI0BATEIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

9. IIpoBepka npasuiia sl CUIIBI TOKA MPU MapaliIeIbHOM COEJUHEHUU PE3UCTOPOB.

10.Onpenenenue paboThl AEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.

11.0Onpenenenre MOMIHOCTHU AJIEKTPUUYECKOTO TOKA, BBIACIIIEMON Ha PE3UCTOPE.

12.UccnenoBanre 3aBUCMMOCTH CHUJIBI TOKA, HAYIIETO dYepe3 JaMIIO4YKy, OT
HanpsHKeHMs Ha Heil.

13.0Omnpenenenue KIIJ[ narpeBaTesns.

14.WccnenoBanre MAarHUTHOTO B3aUMOJIEHCTBHSI MOCTOSTHHBIX MarHUTOB.

15.M3yyeHne MarHUTHOTO TOJSi MOCTOSHHBIX MAarHUTOB NpPU UX OOBEIWHEHUU U
paszeraeHu .

16.WccnenoBanue nedcTBUS AIEKTPUIECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.

17.0nbIThI, JEMOHCTPUPYIOUIME 3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUSL KATYIIKH C
TOKOM M MarHuTa OT CUJIbI TOKA U HaIllpaBJIEHUS TOKA B KaTYIIIKE.

18.M3yuyenue necTBHUsI MAarHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19.KoHcTpyrpoBaHue 1 U3y4eHHe padoThl JJIEKTPOABUTATEIIS.

20.M3mepenue KII/] anexTpoaBuraTeIbHON yCTAaHOBKH.

21.OmbITHl IO UCCIIEIOBAHUIO SBJICHUS AJIEKTPOMArHUTHOW MHIYKIIMU: HCCIIeIOBAaHUE
U3MEHEHU 3HAYEHUs U HAMPABICHUS NHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3znen 8. Mexanuveckue siBJICHUS.

Mexanugeckoe JIBU>KCHHUE. MarepuanbHas TOYKaA. Cucrema OTCUYETa.
OTHOCUTENBPHOCTh MEXaHHYECKOTO IBMKEHUS. PaBHOMEpHOE MPSIMOJIMHENHOE JBUKEHHE.
HepaBHomepHoe npsimonnHeNHOE ABHKEeHUE. CpelHsss U MTHOBEHHAss CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOyckopeHHOE mpsMoiIuHEHHOe nBmkeHne. CBOOOmHOE TajeHUE.
OmnpiTel [Manunest.

PaBHOMEpHOE BMXEHUE N0 OKpYKHOCTU. [lepuon u yacrtora oOpamenus. JIuneiinas
U yIJIOBasi CKOPOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

IlepBriit 3ak0oH Hprorona. Btopoir 3akon Herotona. Tperuit 3axkoH HproroHa.
[IpuHIMIT Cynepno3uLu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusl: cuijia TPEHUSI CKOJIbKEHHUS, CUJIa TPEHUS
MIOKOsI, APYTHE BUIBI TPEHUS.

Cunia TSKECTM M 3aKOH BCEMHUPHOTO TSTOTEHHs. Y CKOpEHHE CBOOOJHOIO MaJeHUS.
JIBmxkenne maHer BOkpyr Connua. llepas kocmuueckass ckopocts. HeBecoMmocTh u
MIEPETPY3KHU.
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PaBHoBecue matepuaibHOM TOukH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHOM OChIO BpalleHus. MoMmeHT cunbl. LlenTp Tsxectu.

Nmnynec tena. IsMeHenue nmmynbca. MMiynbc cuibl. 3aKOH COXpaHEHHsI UMITYJIbCA.
PeaxtuBHOE IBUXKEHUE.

Mexanundeckasi pabota 1 MOLTHOCTb. PaboTa cuil TSXKeCTH, ynpyroctu, Tpeuus. CBsi3b
sHepruu u padoThl. [loTeHManbHas 3HEprus Tena, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHas oSHeprus cxkatod npyxkuHsl. KuHernueckas »sHeprusa. Teopema o
KMHETUYECKOW SHEPIUU. 3aKOH COXPAaHEHUSI MEXaHUUECKON YSHEPTUH.

Jemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JIBHYKEHUS Tela OTHOCUTEIIBHO Pa3HBIX TEJT OTCUYETA.

2. CpaBHEHHE TTyTECH M TPACKTOPUN JBYIKCHHS OJTHOTO M TOTO YK€ Teja OTHOCUTEIHHO
pa3HbBIX TEJI OTCYETA.

3. M3mepeHre CKOPOCTH M YCKOPEHUS MTPSMOJIMHEHHOTO JIBHKCHUS.

4. VccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHYKCHUSI.

5. HaGmronenue 1BUKEHUS Teja MO0 OKPYKHOCTH.

6. HaOmromeHne MEXaHWYCCKUX SIBICHHM, IPOMCXONAIINX B CHCTEME OTCUéra
«Tenexxka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKCHHUH OTHOCHTEIBHO
KaOuHeTa QU3HKH.

7. 3aBHCUMOCTb YCKOPEHHUS TeJIa OT MACChl Teja U ACHCTBYIOIIECH Ha HETO CUJIBI.

8. HaOmronenue paBeHCTBA CHJI IIPU B3aUMOCHCTBUM TEll.

9. M3MeHeHue Beca Tela MPU YCKOPEHHOM JIBH)KCHUH.

10.Ilepenaya ummynbca Npy B3aUMOJICHCTBUU Tell.
11.TIpeo6pa3oBanus SHEPTUU MIPU B3AUMOJICHCTBUU TEJ.
12.CoxpaHeHne UMITyJIbca TIPH HEYIIPYTOM B3aUMOICHCTBHH.

13.CoxpaneHne UMITyJIbca P aOCOIOTHO YIIPYTOM B3aMMOJICHCTBUMU.
14.HaGmroieHre peaKTUBHOTO JBHYKCHHS.

15.CoxpaHeHne MEXaHUYECKON YHEPTHHU IIPU CBOOOTHOM MaICHUH.
16.CoxpaHeHre MEXaHWYECKOW SHEPruM TMpu ABWKCHUHM Tella TIOJ JACHCTBHEM

MPYKUHBL.

Jlabopamopnuie pabomot u onvimeot.

1.

KoncTtpyupoBaHue TpakTa AJid pa3roHa U JAIbHEHIIEr0 PAaBHOMEPHOIO JIBHXKEHUS
IapuKa WA TEIEKKH.

Onpenenenue cpeaHeld CKOPOCTU CKOJIBKEHUSI OpycKa WM JBHXKEHHS IIapUKa MO
HAKJIOHHOM IUIOCKOCTH.

OnpeneneHue yCKOpEeHHs Tejla TP PAaBHOYCKOPEHHOM JBUKEHHUM IO HAKJIOHHOMN
MJIOCKOCTH.

NccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HaualbHOM CKOPOCTH.
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5. IlpoBepka TUIMOTE3BI: €CIM TPH PABHOYCKOPEHHOM IBMKCHMH 0O€3 HadalbHON
CKOPOCTH TYTH OTHOCATCSA KakK psAd HEUYETHBIX YHCET, TO COOTBETCTBYIOIIHUE
MPOMEXKYTKHA BPEMEHH OJMHAKOBBHI.

6. HccrnenoBanne 3aBUCMMOCTH CHJIBI TPEHUSI CKOJBKEHHUS OT CHIJIBI HOPMAaJIbHOTO
TaBJICHUSI.

7. Omnpenenenue kKodhPuUEeHTa TPEHUS CKOJIBKEHUSI.

Onpenenenne KECTKOCTU NMPYKUHBI.

9. Onpenenenne pabOTHI CUJIBI TPEHUS TMPU PABHOMEPHOM JBW)KCHHU Tela TI0
TOPU30HTATBHON TOBEPXHOCTH.

10.Onpenenenue pabOThl CHIIBI YIPYTOCTH MPH MOABEME Tpy3a C UCIOIb30BAaHUEM
HETIOJIBMYKHOTO U TIOJIBUKHOTO OJIOKOB.

11.M3y4denue 3aKkoHa COXpaHEHUS YHEPTHH.

©

Paznen 9. Mexannueckue Kojae0aHUS U BOJHBI.

Konebarensnoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKUA KOJICOAHUUN: TMEPHO/I,
4acToTa, aMIUTUTyAa. MaTeMaTH4ecKuil U NMPYKUHHBIN MasTHUKU. [IpeBpaiieHue sHeprun
P KOJIeOATEIIbHOM JBUKEHUHU.

3aryxatomue kojiebaHus. BriHyxkaeHHbIe KoyieOanus. Pe3zonanc. MexaHudeckue
BOJTHBL. CBOMCTBA MEXaHMYECKUX BOJH. [Ipoj10yibHBIC U TTONIEpEYHBIC BOJIHBIL. J[JTMHA BOJIHBI
U CKOpPOCTh €€ pacrpocTpaHeHHs. MeXxaHMYeCKHE BOJIHbI B TBEPJIOM TeJi€, CEUCMUUYECKHUE
BOJIHBI.

3ByK. [ poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. UHPpa3Byk U yabTpa3ByK.

Jemoncmpayuu.

HaGmonenue kosebanuit Ten Mo 1eHCTBUEM CHUJIBI TSKECTH U CHUJIBI YIIPYTOCTH.

Hab6monenue koebanuii Tpy3a Ha HUTH U Ha TIPY>KUHE.

HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

PacnpocTpaneHnue nmpoaoJIbHBIX U TONEPEYHBIX BOJIH (HA MOJICIIN).

Ha6mroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHN PE30HAHC.

Jlabopamopnuie pabomot u onvimeot.

1. OmnpeneneHne 4acTOTHI M MIEPHOJIa KOJICOAHHH MAaTEMaTHUYECKOTO MasSTHUKA.

2. OmpenelieHre 9acTOThI M TIEPHOJIa KOJIeOaHUH MTPY>KMHHOTO MasSTHHUKA.

3. HccnenoBanue 3aBHCUMOCTH IEPHUOJIa KOJICOaHUI MMOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

4. HccnenoBaHue 3aBHCUMOCTH T€pHUOJIa KOJICOAHMM MPYKMHHOIO MasTHUKA OT
Macchl Tpy3a.

5. TlpoBepka He3aBHCHMOCTH Teproaa KojaeOaHU rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Tpy3a.

6. OmbITBI, JEMOHCTPHPYIOIIHE 3aBUCHMOCTh IIE€pHOJA KOJICOaHUN NPYKUHHOTO
MasiTHUKA OT MacCChI Tpy3a M KECTKOCTHU MPYKUHBI.

/. VI3MepeHue yCKOpeHHsI CBOOOHOTO MaJCHUsI.

U o
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Pasznen 10. DiieKTpOMarHMTHOE 110JI€ ¥ JJIEKTPOMATHUTHbIE BOJHBI.
DIJIEKTPOMAarHUTHOE MOJI€. DINEKTPOMArHUTHBIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BonH. [Ilkama 3M€KTpOMArHUTHBIX BOJH. MCmonb30BaHME 3JIEKTPOMATHUTHBIX BOJH IS
COTOBOM CBSI3HU.
DJleKTpoMaruuTHas npupojia ceera. CKopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CsoiicTBa 3JI€KTPOMAarHUTHBIX BOJIH.
2. BoisiHOBBIE CBOIICTBA CBETA.
Jlabopamopnuie padomot u onvimot.
1. NzydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIIBI0 MOOMIILHOTO TenedoHa.
Paznen 11. CBeToBble sIBJICHHS.
JIyueBasg Mojenb cBeta. Mictounuku ceta. [IpsiMoinHEHOE pacpoOCTPAHEHUE CBETA.
3atmenust Connna u Jlynel. Otpaxkenue cera. [lnockoe 3epkano. 3akOH OTpaKeHUs CBETA.
[Ipenomnenue cBeta. 3aKOH TpeaomieHHsi cBeTa. [lonHOe BHYTpEHHEE OTpakKE€HUE
cBeTa. Mcrnonb30BaHUE MOJTHOIO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon nyweit B ynmH3ze. Ontuueckas cuctema Qoroamnmnapara, MUKpOCKONa H
Teneckona. ['1a3 kak ontuyeckas cucrema. biim3opykocTsh U JaTbHO30PKOCTb.
Paznoxxenne Oenoro ceta B cnekTp. OnbiTel HetoToHa. CriokeHWe CHEKTpaIbHBIX
uBeToB. /[ucnepcus crera.
Jemoncmpayuu.
[IpssMonMHEHHOE paclpOCTPaHEHUE CBETA.
OTtpaxeHue cBera.
[Tonyyenue nzo0paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnrTuueckuii CBETOBO/I.
Xo mydelt B coOuparomiei JuH3e.
XoJ1 JIyueu B pacCEHUBArOIIEH JIUH3E.
[TonyueHnne n300pakeHUI C TOMOILBIO JTUH3.
. [Ipuanun geiictBus oToanmapata, MUKpPOCKOTA U TEJIECKOIIA.
10.Monens rnasa.
11.Paznoxenue 6e10ro CBETa B CIIEKTP.
12.Tlomy4yenue 6emoro cBeTa MpU CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol.
1. UccnenoBanue 3aBUCUMOCTH yTJla OTPaKEHHUs CBETOBOTO Jy4ya OT yrja NaJeHus.
2. V3yuenune xapakTepUCTUK U300paKEHUS MIPEAMETA B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHUS CBETOBOTO JIyda OT yTJia MajieHus

©ooNoOkWDNE

Ha FPaHULE «BO3LyX—CTEKIIOM.
4. Tlonyuyenue n300pa)K€HU ¢ MOMOILBIO COOUPAIONIEH JTUH3HI.
Omnpenenenue GOKYCHOTO paCCTOSIHUSL U ONTUYECKOU CHIIBI COOMPAOILIEH JINH3BI.
6. OMBITHI IO PA3JIOKEHUIO OEIOTO CBETA B CIICKTP.

o
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/. OnBITHl 1O BOCHPUATUIO I[BETA MPEAMETOB MPU UX HAOJIIOJAECHUU Yepe3 IBETOBBIC
(UIBTPBL.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel  Peseppopna u mianerapHas wojenb artoma. Mogens atoma bopa.
Hcnyckanue u nornomieHrue ceera atomoM. KBanTel. JInHeHyaThle CIEKTPHI.

PanuoaktuBHOCTh. Anb(da-, Oerta- u ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxnonnas moxens atromuoro sapa. M3oromel. PannoaktuBHbIE npeBpamieHus. [lepuon
MoJypacnaja aTOMHBIX SIAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHMS 3apsiJOBOIO M MACCOBOIO YHUCE. DHEPrus
CBSI3M aTOMHBIX snep. CBsi3b Macchl M dHEpruu. Peakinuu cuHTE3a W JEICHUS AMEp.
Uctounnku sneprumn CoJiHia U 3BE3.

AnepHas sHepreTuka. JlelcTBus palMOAKTUBHBIX U3JIYUYCHUI Ha KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrekTpbl U31y4EHUS U TOTJIOIICHUS.

CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HaGmonenne TpekoB B kamepe Busbcona.

Pabora cuéTurka HOHU3UPYIONTUX U3TYYCHUH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJTIOB U TPOIYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGmroneHue CIUTOMIHBIX U TUHEHYAThIX CIEKTPOB U3ITYUYECHHUS.

2. UccnenoBanue TpeKOB: M3MEPEHHE DHEPrUU YACTUIIBI IO TOPMO3HOMY IMyTH (I10
dboTorpadusam).

3. H3MepeHne painoakTUBHOTO (poHA.

o0k wnE

IToBTOPUTEIHLHO-0000 1A AT MOTYJIb.

[ToBTOpUTETHEHO--0000IIAIONINI MOAYJIb MpEJHA3HAYEH [JIsi CUCTEMATU3alUU |
0000ITIeHNsT MPEIMETHOTO COJICPKAHMUS M OIbITa ACATEILHOCTH, NMPHUOOPETEHHOrO TIPH
M3YYEHUH BCETO Kypca (PU3MKH, a TAaKXkKe ISl TOJATOTOBKU K OCHOBHOMY T'OCY/IapCTBEHHOMY
sK3aMeHy 1Mo GU3HKe ISt 00yUJaIOIUXCs, BEIOPABIINX 3TOT YUCOHBIN MTPEAMET.

[Ipy wu3yuyeHHH [OAHHOTO MOAYJS PpEATU3YIOTCA U CHUCTEMATU3UPYIOTCS BHbI
JESITEIbHOCTH, HAa OCHOBE KOTOPHIX OO0ECMeYnBaeTCs JAOCTHKEHUE TIPEIMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJabTaTOB oOy4deHus, dbopmupyeTcs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOJIOB MCCIEIOBAHMS SIBICHUI
MPUPOABI U TEXHUKH, OBJIAJICHUEC YMEHUSMU OOBSCHITH (PU3WUYECKUE SBICHUS, TMPUMCHSIS
MOJIyYEHHBIE 3HAHUS, pEelIaTh 3a/1a41, B TOM YHCII€ KAUECTBEHHBIE U HKCIIEPUMEHTAIbHBIE.

[IprHIMIIHANBHO AEATEIBHOCTHBIM XapakTep JAaHHOIO pas3fesa peaau3yercs 3a CUET
TOTO, YTO 00YYarOIIMECS BBIMOIHSAIOT 33/1aHUs], B KOTOPBIX UM Ipe/jIaraeTcs:

Ha OCHOBE IMOJIYYCHHBIX 3HAHHI pacrno3HaBaTh M HAYYHO OOBSCHATH (DU3NYECKUE
SIBJIEHUS B OKPYKAIOLIEH NPUPOJIE U TOBCETHEBHOM )KU3HMU;
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HCII0JIBb30BaTh HAYYHBIC METOABI MCCICIOBAaHUA (1)I/ISI/I‘I€CKI/IX SIBJ]CHI/Ifl, B TOM 4YHUCJIC
IJIL TIPOBECPKH TUITIOTES3 U IMOJTYUYCHUA TCOPECTUICCKUX BBIBOJIOB;
OOBSICHATH HAaY4YHBIC OCHOBBI HanOoJIee Ba)KHBIX I[OCTH)KGHPIFI COBPEMCHHBIX TCXHOJ’IOFHfI,
HalIpuMCp, MPAKTUUCCKOro HMCIOJb30BaHUS PA3JIMYHBIX MCTOYHUKOB SHEPTHUH HAa OCHOBC
3aKOHa NpeBpaliCHUA N COXPAaHCHUA BCCX N3BCCTHLIX BUJOB DOHCPTHH.
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TemaTuueckoe INTAHUPOBAHHUE

Temarndeckoe 1utaHupoBaHue MO (QU3MKE A 7-9 KIACCOB COCTaBIEHO C y4yeTOM pabodell mporpamMmbl BOCIUTAHMSL.

BocnuratenpHblil MOTEHLHMAN JaHHOTO Y4eOHOro MpeaMeTa OOecledyMBaeT pean3aluio CIEAYIOMIUN IIeeBOW MPHUOPUTET
BocnuTanus odyyatonruxcst OOO:

1. BocnuTaHUs YBaXKEHUS K TPYAY U JIOJSAM TPYIa, TPYIOBBIM JOCTHKEHUSM;

2. GopMHpPOBaHUS YMEHUU U HABBIKOB CaMOOOCTY>KUBAHUS, MOTPEOHOCTH TPYIAUTHCS, TOOPOCOBECTHOTO, OTBETCTBEHHOTO U
TBOPYECKOT'O OTHOIIEHUS K Pa3HbIM BHUJAM TPYJIOBOM JEATEIBHOCTH, BKJIOYas OOydEHUE U BBIMOJHEHHE JIOMAIITHUX
00s3aHHOCTEN;

3. pa3BUTHS HABBIKOB COBMECTHOM pabOThI, yMEHUsS paboTaTh CaMOCTOATEIBHO, MOOWIHM3YSl HEOOXOAUMBIE PECYpPCHI,
MIPaBUJIBHO OIIEHUBASL CMBICI U TIOCJIEJICTBUSl CBOUX JCUCTBUM;

4. conmeiicTBUA TPOPECCHOHATLHOMY CaMOOIPEICICHNUI0, TPUOOIICHUS K COLUMUAIBHO 3HAYUMOW JACATEILHOCTH IS
OCMBICJIEHHOTO BBIOOpA MPOQeccumu.

5. pa3BUTHE IKOJIOTHYECKOU KYJIbTYPhI, 0EPEKHOTO OTHOIICHUS K POJHOM 3eMiie, MPpUPOAHBIM 6oraTcTBaM Poccuu u Mupa;

6. CO31aHHUC YCJIOBI/Iﬁ I IIOJIYUYCHHA ICTbMU ,ZIOCTOBGpHOfI I/IH(i)OpMaLII/II/I 0 IICPCAOBBIX NOCTMIKCHUAX U OTKPBITUAX MHpOBOﬁ
U OTCUYSCTBECHHOM HayKH, IOBBINICHUA 3aWHTCPCCOBAHHOCTU IMOAPACTAIOIICTO IIOKOJICHHMA B HAYYHBIX ITO3HAHUAX 00
YCTPOUCTBE MUpa U 0OIIECTRA.

7 KJIACC
Ne HaunmeHoBaHHe Pa3ae/IioB U TEM Oo6uree JaexkrponHas (mudposbie)
KoauuecTBo yacoB, OTBECACHHbIX Ha:
n/m NporpamMMbl KOJIHYECTBO odpa3soBaTe/IbHBIE PeCypPChbI
4acoB KOHTPOJIbHBIE npakTHyecKue
MPOEKTHI
padoThI padoThI
Paznen 1. «®@u3uka u e€ poJib B MO3HAHHHM OKPY:Kaiomero Mupa» (6 yacon)
11 ®dwusuka - HayKa O IPUPOJIC 2 bubmiorexa LIOK
K pHp https://m.eds00.ru/7f416194
1.2 duznyuecKue BeITMUNHBI 2 1 bubmiorexa [IOK
https://m.eds00.ru/7f416194
1.3 | EcrecTBeHHOHAay4YHBIH METOA 2 1 bubnuorexa [IOK

IIO3HaHUS https://m.edso0.ru/7f416194



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

Pa3nen 2. «I[lepBoHayajIbHbIE CBEIeHNs 0 CTPOEHHH BelecTBa» ( 5 yacoB)

2.1 Crpoenue BemecTa 1 bubmorexa LIOK

https://m.eds00.ru/7f416194

2.2 | ]JlBmwkeHUE U B3aUMOJICHCTBUE 2 1 bubnmoreka [JOK
YaCTHIl BELIECTBA https://m.edso0.ru/7f416194

2.3 | ArperaTHbIE COCTOSHHS 2 bubnuorexa [JOK
BEIIECTBA https://m.edso0.ru/7f416194

Pasznen 3. «/I[Bukenue u B3aumoaeiicTeue Tea» (21 yac)

31 MexaHn4ecKoe JIBIKEHUE 3 bubmorexa [JOK

https://m.eds00.ru/7f416194

3.2 HNuepuus, macca, IIIOTHOCTh 4 1 bubmmorexa LIOK

’ ’ https://m.eds00.ru/7f416194

3.3 bubmmoreka [JOK

Crna. Bunst cun 14 1 2 https://m.edsoo.ru/7f416194
Pasznea 4. «/laBjieHne TBepabIX TeJ, JKMAKOCTeH U ra3oB.» ( 21yac)

4.1 Hasnenue. [lepenaya naBiaeHust bu6mmoreka [IOK
TBEPIBIMHU TCIIAMH, 3 https://m.edsoo.ru/7f416194
KUJIKOCTSIMH M Fa3aMH

4.2 JlaBIIeHME KUAKOCTH 5 bu6mmoreka [IOK

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

4.3 ATtMocdepHOe naBiIeHUE 6 bubmorexa LIOK

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

4.4 | JlelicTBUe KUJIKOCTH U T'a3a Ha 7 1 3 bu6mmoreka [JOK
MOrpYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194

Pasznea 5. «Pabora, MomHOCTD, SHeprus» ( 12 yacos)

51 PabGoTa 1 MomHOCTH 3 1 bubnnorexa LIOK

https://m.eds00.ru/7f416194

5.2 [IpocThie MEXaHU3MBI 5 1 Brbmorexa [JOK

https://m.eds00.ru/7f416194

5.3 bubnuoreka [JOK
Mexanueckas sueprus 4 1 2 https:// m.edsocl)l. ru/7f416194

Pe3zepBHoe Bpemsi (3 4)
Hroro 68 3 13
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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
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KUIIACC

Ne HaumenoBanue pa3aesioB U TeM Oouree dunexkTponHas (qudposbie)
KoamuecTBo 4acoB, OTBCJICHHBIX HA:
n/m nporpamMmmal KO/IH1€CTBO o0pa3oBaTe/ibHbIE PECYPChI
qacoB KOHTPOJBbHBIE NMPaAKTHYE€CKUEC
NMPOEKTHI
padoThI padoThI
Pa3znen 1. «TensioBble siBiienns» (28 yacos
11 CtpoeHnue u CBOICTBa 7 bubnuoreka [JOK
] BEIIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
12 Terioseie mpouecce! 21 ! 4 https://m.edsoo.ru/7f4181ce
Pa3znen 2. «JiekTpuyeckne 1 MAarHUTHBIE sIBJIeHUs» (37 4acoB)
DJIEKTPUYECKHE 3aPSIBI. bubmuotexa [JOK
2.1 3apshKeHHBIE Tela U UX 7 https://m.edsoo.ru/7f4181ce
B3anMMOJICHCTBIE
29 [TocTOsIHHBIN 2NEKTPUUIECKUI 20 1 6 bubnuoreka [IOK
' TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 3 https://m. edsoo,ru/7f4181ce
2.4 DneKTpoMarHuTHasK MHIYKITUS 4 Bubmaorexa LIOK
https://m.edsoo.ru/7f4181ce
Pe3epBHoe Bpems (3 1)
OBIIEE KOJIMYECTBO HACOB 68 3 13

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

9 KUIIACC

Ne HaumenoBanue pa3aesioB U TeM Oouree JunexkTponHas (qudposbie)
KoamuecTBo YacoB, OTBCJICHHBIX HA:
n/m IporpaMmal KOJIM4ECTBO o0pa3oBaTe/ibHbIE PECYPChI
4acoB KOHTPO/IbHbIE npaKTUyecKue
NMPOEKTHI
pa6orTbl pab6oTbl
Pa3znen 1. «MexaHunuyeckue asnenms» (40 yacon)
11 MexaHnueckoe ABMKEHUE U 10 1 bubmmoreka [{OK
] CHOCOObI €ro ONnucaHus https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
1.2 Bsanmozeiicraue Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
13 3aKOHEI COXpaHeHHA 10 ! https://m.edsoo.ru/7f41a4a6
Pasznen 2. Mexannyeckue Kojied0anusi M BOJHbI (154acoB)
bu6moreka [IOK
2.1 Mexamrieckue koneOanms ! 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4ecKkne BOJHBI. 3BYK 8 1 2 https://m.edsoo.ru/7f41a4a6
Paznen 3. DjieKTPOMarHuTHOE M0JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI (6 4acoB)
5 bu6mmoreka [JOK
31 JIEKTPOMarHUTHOE I0JIE U 5 1
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Paznen 4. CeroBble siBjieHus (15 yacoB)
41 3aKOHBI pacIpOCTPAHEHUS 5 1 bubnunoreka [JOK
' CBETa https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
4.2 JIuH3BI U oNITHYECKUE TPHOOPHI 6 1 https://m.edsoo.ru/7f41ada6
43 Paznoxxenune Oenoro cBeTa B 3 1 bu6mmoreka [JOK
' CIIEKTP https.//m.edsoo.ru/7f41a4a6
Pa3znea 5. KpanroBble siBjaenus (17 yacos)
51 Hcnyckanue v noryioueHue 4 1 bubnuorexa [IOK

CBE€TAa aTOMOM

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

5.2 CrpoeHue aTOMHOrO siipa

6

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6

5.3 SInepHbie peakuuu

7

1

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a4a6
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