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AHHOTAIHUA

AnantupoBaHHas pabovasi mporpamma ydeOHoro mpeamera «®Dusuka» mns 7-9 kimaccoB
coctasieHa B cooTBeTcTBuu ¢ ®I'OC OO0 u ¢ yuerom AOOIT OO0 MBOY CHI Ne 56 mus
nereit ¢ PAC na 2023-2024 yuebnsriiron. [Iporpamma siBisiercs npuioxkennem k AOOIT OO0
MBOY CIII Ne 56.

PaGouas mporpamma oOecredeHa y4yeOHUKaMH, Y4Y€OHBIMH TOCOOUSMH, BKIIOUYCHHBIMU
B (denepalbHBIA TIepeueHb Y4YEOHWKOB, peKoMeHAoBaHHBIX [Ipwkazom MuHHCTEpCTBA
MIPOCBEIICHUS Poccuu K HUCIIOJIL30BAaHHUIO B 00pa3oBaTeIbHOM mporecce
B 00111€00pa30BaTEIbHBIX YUPEIKICHUSIX:

1. A.B. [1épeimkun, E.M. I'ytHuk. ®@usuka 7 kimacc. M.: [Ipoda, 2020

2. A.B. [1éppimkun, E.M. I'ytHuk. ®usuka 8 kimacc. M.: [Ipoda, 2020
3. A.B. II€peimkun, E.M. I'ytHuk. ®@usuka 9 kimacc. M.: [Ipoda, 2020

eaun usyyenuss pu3suKM B OCHOBHOM WIKOJIE:

® YCBOCHHC YYalllUMHCA CMbICJIa OCHOBHBIX Hay4HbIX MOHATHUNA M 3aKOHOB (i)I/ISI/IKI/I, B3aUMOCBA3U
MCXKIAY HUMMU;

* popMHpOBaHNE CHCTEMBl HAYYHBIX 3HAHWH O MpUpPOAE, ee (PyHIaMEHTAIbHBIX 3aKOHAX JUIA
MOCTPOEHHUSI IPEICTaBICHUS O (PU3UUECKON KapTUHE MUPA;

¢ cucTeéMaTu3anus 3HAHUH O MHOFOO6paBI/II/I 00BEKTOB U SIBICHMI nprupoabl, O 3aKOHOMEPHOCTAX
MpoHueCCoOB U O 3aKOHax (I)I/ISI/IKI/I AJIs1 OCO3HAHHA BO3MOXKHOCTH Pa3yMHOTI'O UCIIOJIb30BaHUA
JTOCTHXKEHUM HAaYKH B I[&J'IBHGIZHIGM Pa3BUTUHU HIUBUJIU3AIIUU,

* (hopMupoBaHUE YOSIKICHHOCTH B TO3HABAEMOCTH OKPY>KAIOIIETO MUPA U TOCTOBEPHOCTH
Hay4YHBIX METOJOB €0 U3yUCHHUS;

¢ opranusanysda 3KOJOIrM4Y€CKOTro MBIINUICHUA W HEHHOCTHOI'O OTHOHICHHA K IIPUPOAC,

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB U TBOPUYECKHUX CIIOCOOHOCTEH yHaIInXCsl, a TAKKE
WHTEpeca K paCUIMPEHHIO U yIIIyOJeHHI0 (GU3nIecKnX 3HAHH.

JocTukenne 3TUX Heseil o0ecreynBaeTCsl pelieHHeM CJeAYIUUX 3aJa4:

* 3HAKOMCTBO YYaIllMXCs C METOJIOM HayYHOTO MTO3HAHUS U METOJJaMH UCCIIeIOBAaHUS OOBEKTOB U
SIBIIEHU I PUPOJIBI;

b HpI/I06pCTeHI/IC ydyamyuMucs 3HaHUM O MCEXaHNYCCKUX, TCIUIOBLIX, JJICKTPOMArnUTHBIX H
KBAHTOBBIX SABICHUSAX. DU3HUECKUX BCIIMYNHAX, XapPAKTCPUIYIOIIHNUX 3TH ABJICHUA,

* ¢popMHpOBaHUE y y4yaIIUXCs YMEHUH HAOIIOAATh MPUPOIHBIEC SBICHUS W BBIMOIHATH OIBITHI,
nabopaTopHbIe pabOTHI ¥ HKCIIEPUMEHTAJIbHBIE HCCIIEJOBAHUS C UCIIOIb30BAHIEM
U3MEPHUTENbHBIX TPHUOOPOB;

* OBJIQJICHHUE YYAIIUMUCS TaKUMHU OOIIEHAYYHBIMH MOHATUSIMU, KaK MPUPOHOE SIBJICHUE,
SMIMPHYECKU YCTAHOBIICHHBIH (pakT, mpolieMa, THIoTe3a, TEOPETHIECKUI BEIBOJ, Pe3yIIbTaT
JKCIIEpUMEHTAJIBHON POBEPKU;

* IOHUMAHUE YYal[MMHUCS OTJIUYMN HAaydHBIX JAHHBIX OT HEMPOBEPEHHOW HH(OpMAIIWH,
IICHHOCTHU HAYKH JJIsl yIOBJICTBOPCHHUS OBITOBBIX, MPOU3BOJACTBEHHBIX U KYJIbTYPHBIX
notpebHOCTEe# YeaoBeKa.

Koppexkunonnsie 3a1a4u:

- IPEJIOCTABUTH BO3MOXKHOCTh YUCHHUKY OBJIQJIETh 0a30BbIM COJICpKaHHEM O0YUYCHUS. TTOBBIIIAT
MOTHBAIIHIO K O0YUYCHHUIO;

- CO371aTh YCIIOBUS JIJISl PA3BUTHS YUAIlETOCs B CBOEM NEPCOHAILHOM TEMIIE, UCXOJIS U3 €r0



00pazoBaTeILHBIX CIIOCOOHOCTEH U HHTEPECOB;

- pa3BUTH MBIIICHUE, TAMSITh, BHUMAHUE, BOCIIPUSATUE YePe3 MHIUBUIYATbHBIN Pa3aTOYHbIN MaTepUa,

- OCYIIECTBIISATh KOPPEKIIMIO HAPYIICHUH YCTHOW PEeUH, KOPPEKITUIO M PO(PHIAKTUKY HAPYIICHHUIA YTSHHUS U
MUCHhMA;

- pa3BUBaTh CO3HATEIBHOE HCIIOJIB30BAHUE S3BIKOBBIX CPEJICTB B PA3IUYHBIX KOMMYHUKATUBHBIX CUTYaIIUSX
C IIENBIO PEATH3aIIUH MTOTHOIICHHBIX COIIMANTBHBIX KOHTAKTOB C OKPYKAFOIUMU;

- obecrieunBaTh 00yJaroNIeMycs yCIIeX B pa3IMYHBIX BUJIAX JCSTEIHHOCTH C TETBIO MIPE Y TPEK ICHUS
HETAaTUBHOT'O OTHOLICHHUA K y‘-IC6C.

JanHast agantupoBaHHas mporpamma aapecoBana oOywatommmcs ¢ OB3 rpymmer PAC, xoTtopsie
XapaKTepU3yIOTCS HEJIOCTATOYHON II03HABATCIBHONH AaKTUBHOCTHIO, 4YTO B COYETAaHHMH C OBICTPOI
YTOMJISIEMOCTBIO M HCTOIIAEMOCTHIO MOMKET CEpPhE3HO TOPMO3UTh WX OOY4YeHHE W pas3BHTHE. bBICTpO
HACTyTalolee yTOMJICHHE JAHHOW KaTerOpuH OOYYaroIIUXCsl MPUBOIUT K TOTEpe paboTocrnocoOHOCTH,
BCJIEJICTBHE YETO Y YUCHHUKOB BO3HUKAIOT 3aTPYJHCHHUS B YCBOCHHH YIEOHOTO MaTepHraa.

OHM He yJIep)KUBAIOT B IAMSITH YCIIOBHS 3a]1a4H, IPOJAUKTOBAHHOE NPEUIOKEHNE, 3a0bIBAIOT CIIOBA;

JIOTTyCKAIOT HEJIETIhle OMMUOKY B MMMCEMEHHBIX paboTax;

HEPEAKO BMECTO PEUICHUS 3a/1a41 POCTO MEXaHMYECKH MaHUITYIHPYIOT Iudpamu;

OKAa3bIBAIOTCSI HECIIOCOOHBIMHU OLICHUTH PE3YJIbTAThl CBOMX ACHCTBHIA;

WX TPEICTaBICHUS 00 OKPYXKAIOIEM MUPE HEJOCTATOYHO IIHPOKH.

Jetn ¢ PAC He MOTYyT COCPENOTOYMTHCS Ha 3aJaHWU, HE YMEIOT IOMYHHSATH CBOHM JCHCTBHS
MpaBUiIaM, COAEPKALIMM HECKOJIBKO YCIOBHH. Y4Yaluecss JaHHOW KaTeropuu He yMEIOT IUIaHUPOBATh CBOH
JIEHCTBUS, KOHTPOJIMPOBATh MX; HE PYKOBOJCTBYIOTCS B CBOCH JIEATENILHOCTH KOHEYHOH IENbI0, 4acTo
«IIEPECKaKUBAIOT» C OJHOTO Ha JPyroe, He 3aBepIIUB HayaToe. Y MHOTHX W3 HUX NpeoOJiafiatloT UTPOBbIC
MOTHUBBL. YacTble mepexoibl OT COCTOSHHUS aKTHBHOCTU K TOJHOW WJIM YaCTUYHOW MAcCHBHOCTH, CMEHa
pabounx u HepaboOUMX HACTPOSHHI TECHO CBSI3aHA C HEPBHOIICMXUYECKUM COCTOSHUEM M BO3HUKAIOT TIOPOit
0e3 BuAMMBIX TpuurH. OJHAKO ¥ BHEIIHHE OOCTOSATENLCTBA, HANPUMEDP, TaKKe, KaK CIIOKHOCTh 3a/IaHusl,
HEOOXOIMMOCTh BBIITOJHEHUSI OOJBIIOr0 00beMa paboThl, BHIBOISAT peOCHKA W3 PAaBHOBECHs, 3aCTABIISIOT
HEpBHUYATH M WHOT/A HAJOJITO BEIOMBAIOT €r0 U3 Pa00OYeTr0 COCTOSHUSI.

Pabouee cocrostane nereii ¢ PAC, Bo BpeMsi KOTOPOTO OHU CIIOCOOHBI YCBOUTH YUEOHBIN MaTeprai U
MPaBUIBHO PEIIUThH T€ WM WHBIE 33/1a4H, KpaTkoBpeMeHHo (15-20 MUHYT), a 3aTeM HACTyMaeT yTOMJICHUE H
WCTOIIEHNE, HHTEPEC K 3aHATHIM MPOTanaeT, padoTa mpekpamiaercs. B cocToSHUN yTOMIIEHUS Y HUX PE3KO
CHI)KAeTCST BHUMAaHWE, BO3HHUKAIOT HMITYJIbCUBHBIE, HEOOAyMaHHBIE JEHUCTBUS, B pabOTax MOSBIISIETCS
MHOECTBO OIIMOOK M MCIPaBICHUH. Y HEKOTOPBIX JeTeii COOCTBEHHOE OecCHine BBI3BIBACT pa3ipakKeHHe,
JIpyTHE KaTerOpUYecKHd OTKa3bIBAIOTCS paboTaTh, OCOOCHHO eclii TpeOyeTcs YCBOMTHh HOBBIA Y4EeOHBIN
MaTepual.

HeGonpmioit 0o0beM 3HaHMH, KOTOPBIM JeTAM YyIaeTcss NPHOOpPECTH B MEpUOJ] HOPMAIBHON
paboTocrmocoOHOCTH, Kak Obl TOBHCAaeT B BO3AyXE, HE CBSI3BIBACTCA C MOCIEAYIONIMM MAaTEepPHAIIOM,
HEJOCTAaTOYHO 3aKperuisieTcs. 3HaHWSA BO MHOTHX CIydasX OCTAlOTCS HETOIHBIMH, OTPHIBUCTHIMH, HE
cUCTeMaTH3HPYIOTCs. Bcenem 3a aTuM y gereil pasBuBaeTcs KpalHssl HEYBEpEHHOCTh B CBOUX CHJIAX,
HEYJIOBJIIETBOPEHHOCTh  Y4eOHOW  JesITenbHOCThI0. HU3KMII ypoBeHb YYE€OHBIX 3HAHWH  CIYKUT
JIOKA3aTeIbCTBOM ~ MaJiol  MPOAYKTUBHOCTH OOydYeHWs JeTed JaHHOWM Tpynmsl B YCIOBHSX
00111e00pa30BaTEIILHON LIKOJIBI.

B cooTBeTcTBUM C BbIIE H3I0KEHHBIM HEOOXOAMM MOUCK 3(PGEKTHBHBIX CpeACTB 0OyuyeHHs,
MPUEMOB B METOJIOB Pa0OTHI, aJICKBATHBIX OCOOCHHOCTSIM Pa3BUTHS TaKuX JeTel. [laHHas ajanTHpoBaHHAS
paboyast mporpaMma yYUTHIBae€T BO3MOKHBIE 3aTpyAHeHus ydamuxcs ¢ OB3 (rpynnsr PAC) B mpouecce ee
ycBoeHnust. [loaTromy mpoBoguTes amantanusi IporpaMmsl (YIPOLICHUE MOJJA49M U CMBICIOBOTO COJEpIKaHUs
MaTepHana, MpeJIoKeHHE YeTKUX aNrOPUTMOB JIIsl pabOThI, yMEHbIIEHUEe 00beMa BBITIOJHAEMON YUYCHUKOM
paboThl, HMCMOJIB30BAHHE 3HAKOBHIX CHUMBOJIOB JUIi OPUEHTAIMH PEOCHKOM B BBIMOJHEHWH 33JaHUl U
TUTAHUPOBAHUU JICHCTBUH, BBIJCICHHE TEM IJI1 O3HAKOMUTEIFHOTO U3YUYCHHUs, OpraHnu3alHsl IPAKTUIeCKUX
pabotr B (dopme AEeMOHCTpaluud W Ap.) ¢ cooOmogeHueM Bcex TpeboBanuii AOOIT OOO mkojasl U
COXpaHCHHUEM MPaKTUIECKUX paboT m meMoHcTpamuid. [Iporpamma mo3Bomser ydammumces ¢ OB3 riyOoke
BOCTIPDHHSTh PAcKpbIBAEMyl0 B Kypce KapTHHY Mupa. B TemaTuueckoe IUTaHUPOBAaHHE JOIMOJHHUTEIHLHO
BHECEHBI BOIPOCH! TPOPOPHEHTAITNH, TPAKTHUECKOE MPIMEHEHNE H3yYaeMbIX TEM B OBITY.

OCHOBHBIMH HANIPABJIEHUSIMA B KOPPEKIUOHHOW padoTe SBISAIOTCS:
—  YIOBJIETBOpEHHE 0COOBIX 00pa30BaTeNbHBIX MOTpeOHOCTEH, 0O0ydaromuxcs ¢ PAC;
—  KOpPEKLMOHHAsI TOMOIIb B OBJIAJACHUH 0a30BbIM COJCpKaHUEM O0YUCHUS;
— Ppa3BUTHE [IO3HABATENIbHOMN NESTEIBHOCTH;
—  pa3BUTHE dYMOIMOHAIBFHO-TUYHOCTHOH chepbl U KOPPEKLUs ee HEJOCTATKOB;



— (hopMupoBaHHE TIO3HABATEIHHBIX HHTEPECOB JAHHOHN IPYIIIBI IIKOJHEHUKOB,;

— obecrieueHne peOeHKY ycliexa, B Pa3iUYHBIX BHIAX NEATEIBHOCTH C IEIBI0 MPEeXynpekIeHIUs
HETaTUBHOTO OTHOIICHHWS K yd4e¢Oe, CHUTyallMd IIKOJHLHOIO OOYYeHHS B IIEJIOM, ITOBBIIICHUS
MOTHBAIIAHU K IIKOJIIFHOMY OOYYIESHHIO

B pe3ymnbpTaTe OCBOCHHS MPEeAMETHOTO COJEPKAaHUS IpeaiaraeMoro Kypca (puU3nKy y ydamuxcs
npesamnonaraeTcs — (OPMHPOBAaHUE  YHUBEPCAIBHBIX  y4eOHBIX  JACHCTBUM  (MO3HABATEIbHBIX,
PETYISITUBHBIX, KOMMYHUKAaTHUBHBIX) TIO3BOJISIIOIIMX  JOCTUTATh  MPEIMETHBIX, MeETalpeIMETHBIXU
JIMYHOCTHBIX PE3YyJIhTATOB.

Jannasi nporpamma npeamnosaraetr 1udgepeHIMPOBAHHYI0 OMOIIb s odyyawimuxcs ¢ OB3
(rpynnsi PAC):

* HaTJISTHO MOJKPEIUICHHAss MHCTPYKLMS YUUTeNs ISl OCBOCHHS pa0OTHI C KHUTaMU;

* KapTOuKH ¢ (hoTorpadusiMu IS COCTABICHUS COOOIICHNS;

* MEPEeKOHCTPYHUPOBAHUE COAEP)KaHMS y4eOHOTO MaTepwaja ¢ OpHUEHTalnued Ha 30HY ONMKauIiero
Pa3BUTHS YUCHUKA;

* OTIOpa Ha KXU3HEHHBIN OIMBIT PEOCHKA; * HCITOIF30BAHIE HATIISIHBIX, JUIAKTHIECKIX MaTePHAIIOB;

* UTOT BBICTYIUICHHS YYaIIUXCS OOCYXKHAIOT IO alTOPUTMY - CIMYEHUS, YICHHK CaMOCTOSTENHHO
OTBEYAaeT Ha UTOTOBBIE BOMPOCHI (MJIM UCTIONB3YET AaHHYIO EMY OMOPHYIO CXeMYaJlTOpPUTM);

* PEKOHCTPYKIHSA ypOKa C OPHUEHTHPOM Ha BKIFOYEHHE PA3HOOOpPAa3HBIX WHAWBUAYAIBHBIX (HopM
MPENOIHECEHUS 3a1aHHIA;

*HCIIOJIb30BaHHUE B MpoIiecce 00YUCHUS BCEX BUIOB JCATEIEHOCTH — UTPOBOMU, TPYAOBOMA, IPEAMETHO-
MIPaKTHYECKOH, yIeOHOH, yTéM NW3MEHEHHS CIIOCO00B To1aun WH(OPMAITUH;

* HCITONIF30BaHUE Pa3HBIX (JOPM BHEKIIACCHOW PabOTHI,

* WCTOJIb30BaHKe OoJiee MHUPOKON HATIISIHOCTH M CIIOBECHOW KOHKPETH3allMM OOIIMX MOJIOKEHUH
OOJIBIIMM KOJIMYECTBOM HATIISTHBIX MPUMEPOB U YIIPAKHEHUH, TUIAKTHUECKUX MATEPUATIOB;

* IICTIOJIP30BAaHUE TIPH MPEOOPa30BaHUH U3BJICUESHHONW WH(GOPMAITUH U3 yYeOHUKA U TOTIOTHUTEIHHBIX
HCTOYHHMKOB 3HAHHHI OHOpHOﬁ KapTbI-CJIMYCHUA, OHOPHOI‘/’I CXCMbI ajJlrOpUTMa, BBIIIOJIHCHUE 3adaHHA I10

oOpasiry.

I[Inanupyemblie pe3yJbTaThl

N3ydenne ¢u3MKH Ha ypoOBHE OCHOBHOTO OOLIEro 0Opa30BaHWS HAIPABIECHO HA IOCTIKCHHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

B pesynbprare uyuenust Gu3MKMA Ha ypPOBHE OCHOBHOTO OOIIEero 00pa3oBaHus y 00y4aromerocs
OyIyT cOpMHUPOBAHBI CIENYIONINE TUYHOCTHBIE PE3yIbTaThl B YACTH!

1) NaTPHOTHYECKOT0 BOCIMTAHMSI:

— MIPOSIBJICHNE WHTEpeca K UCTOPHU M COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3HIecKon
HAyKH;

— IIEHHOCTHOE OTHOIICHHE K JIOCTIKECHHSM POCCHHCKUX YUYEHBIX-(U3UKOB;

2) rpaKAaHCKOr0 ¥ AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

— FOTOBHOCTH K aKTHUBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO 3HAYMMBIX U 3THUECKUX
npoOJseM, CBA3aHHBIX C MPAKTUUYECKUM IPUMEHEHUEM TOCTIKeHUHN (QU3UKH;

— OCO3HAHHE BAKHOCTH MOPAJIBHO-3TUYECKUX MPUHIUIIOB B ACSITEIHHOCTH Y4EHOTO;

3) 3cTeTH4ecKOro BOCIIUTAHMSA:

— BOCIIPUATHUE ICTETUYECKUX KauecTB (PU3NIECKON HayKHu: €€ TapMOHMYHOI'O IIOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TaKOHUYHOCTH;

4) HIEeHHOCTH HAYYHOI'0 IO3HAHUSL:

— OCO3HaHHME LIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHWs MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BAXKHEHUIIIEN COCTABIISIIOIIEH KyIbTYPHI;

— pa3BUTUE HAy4yHOH JIIOOO3HATEIILHOCTH, UHTEpEca K UCCIIEI0BATEIbCKON J1EATEIbHOCTH;

5) ¢popMupOBaHHSA KYJbTYPbI 310POBbSi H MOIHMOHAJIBLHOIO 0JIArOMOIYYHSI:

— OCO3HaHME LIEHHOCTU 0e30IIacHOro oOpas3a JKU3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,
BAXHOCTH MpaBui O€30IacHOTO MOBEICHUS Ha TPAHCIOPTE, HA JOPOTax, C DSIEKTPUUYECKUM U
TETJIOBBIM 000OPYIOBAaHHUEM B JIOMAIITHUX YCIOBUAX;

— c(hOpMHPOBAHHOCTh HaBBbIKa pPeQIICKCHH, TIPU3HAHHWE CBOETO TpaBa Ha OMIMOKY M TaKOTO JKe



npaBa y Ipyroro 4ejaoBeKa;

6) TPy10BOro BOCIIMTAHMSI:

— AKTUBHOE y4yacTHE B PEIICHWM MPAaKTUYECKHX 3a/1ad (B paMKax CeMbH, 00pa30BaTelbHOU
OpraHu3aIuy, ropoja, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON HAINPaBIEHHOCTH, TPEOYIOIMINX B TOM
quciie U PU3NYECKUX 3HAHUI;

— MHTEpeC K MPAaKTHYECKOMY HM3Y4EHHUIO Mpodeccuii, CBSI3aHHBIX ¢ (DHU3HKOIL;

7) 3KOJIOTHY€CKOT0 BOCIIUTAHUS:

— OpHeHTalMsl Ha MpUMEHeHHWe (U3NYECKUX 3HAHWH s pemieHus 3agad B 00jacTu
OKpY’KaloIlel cpenbl, TUIAHUPOBAHMS IOCTYNIKOB M OIEHKH WX BO3MOXHBIX IOCIEACTBUN ISt
OKPYXKAIOIIEN Cpedb;

— OCO3HaHHUE TJI00ATBFHOTO XapakTepa IKOJOTHYECKUX MPOOJIEM M MyTeH MX pEIICHHS;

8) amanTanuy K H3MEHSIIOIIHMCSI YCJIOBHSIM CONMAIBLHO M MPUPOTHO# CPebI:

— TOTpeOHOCTh BO B3AaUMOACWUCTBMM TPH  BBINOJHEHWM HCCIEAOBAaHMH M  INPOEKTOB
(bu3UYeCKOl HANPAaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSM JPYTHX;

— TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeSTeIbHOCTD;

— MOTPEOHOCTh B POPMUPOBAHUH HOBBIX 3HAHWH, B TOM YHCIIE (OPMYTHUPOBATH HJIEH,
MOHSTHS, THIIOTE3bI O PU3NYECKUX OOBEKTAX U SIBJICHUSX;

— O0CO3HaHUE JACPUIMTOB COOCTBEHHBIX 3HAHHWIA M KOMIIETEHTHOCTEH B 0O1acTu (pHU3WKH;

— IUIAHUPOBAaHUE CBOETO PAa3BUTHS B MPUOOPETECHHU HOBBIX (DPMU3UUECKUX 3HAHUU;

— CTpeMJICHHE aHAIM3UPOBATh U BBISBIISITH B3AaUMOCBSI3U MPHPOJIbI, OOIIECTBA U YKOHOMHKH, B
TOM YHCJIE C UCIIOJIb30BaHNEM (PU3MUECKUX 3HAHUI;

— OIICHKA CBOMX JIEMCTBHUW C YYETOM BIIHMSHUSA HA OKPYKAIOIIYIO CPENY, BOZMOYKHBIX
I00ATBHBIX MOCIEACTBUN.



METANIPEAMETHBIE PE3YJIbTATbBI
B pesynbrare ocBoeHUs MporpaMMbl 10 GU3UKE Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
obOyuaromerocst  OyayT chopMHpOBaHBI MeTanpeAMeTHbIe  Pe3yJbTaThbl, BKIFOYAIOIIHEC
NO03HaBaTEIbHBIC YHUBEPCaJIbHbIC yUeOHBIC IEHCTBUSI, KOMMYHHKATUBHBIC YHUBEPCAIBHbBIC Y4eOHbIE
JEUCTBHSI, PETYJISITUBHBIC YHUBEPCAJIbHBIC yUeOHBIE ACHCTBUS

Ilo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIE IeiICTBHS
ba3oBbie JJornyeckue AeMCTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA OOBEKTOB (SBJICHUIN);

YCTaHABIMBATh CYNICCTBEHHBIM NMPU3HAK KIACCH(PUKAIUN, OCHOBAaHUS JUIsi O00OOMICHUS U
CpaBHECHHSI;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHS B paccMaTpuBaeMbIX (haKTax, NaHHBIX H
HAOJIOJICHUSX, OTHOCSIIUXCS K (PU3UICCKUM SIBJICHUSIM;

BBISIBIIAITH NIPUYMHHO-CIICJICTBCHHBIC CBSI3M TPU  HM3YyYCHHH (DHU3UYSCKUX SBICHUU W
MPOIECCOB, JeNaTh BHIBOJBI C UCIOJIB30BAHWEM JEAYKTHBHBIX W WHAYKTHUBHBIX yMO3aKIIOYCHHIH,
BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3SIX (PH3UUYECKUX BEITUYHH;

CaMOCTOSITEILHO BBIOHMpaATh croco0 pemeHus y4eOHOW ¢u3nueckoil 3amaum (CpaBHEHHE
HECKOJIBKUX BapHWaHTOB pEIICHHUs, BHIOOp Hamboyiee MOAXOMAMIETO C YY4ETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble HccIe10BaTeILCKAE e CTBHS .

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIEAO0BAaTENbCKUII MHCTPYMEHT IO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEILHO COCTAaBJICHHOMY IUIAHY OMBIT, HECIOXKHBIA (pu3nueckuit
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeT0BAaHUE (PU3UUECKOTO SIBICHUS;

OLIEHMBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTH MH(OpMAIMIO, OJIYUYCHHYIO B XOJ€
HCCIIEI0BAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYyIHPOBAaTH OOOOIIEHUS W BBIBOABI IO PE3yJbTaTaM IPOBEAEHHOTO
HaOJI0A€HUSI, OTIBITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE NaJibHEHIIee pa3BUTHE (PU3UUYECKUX MPOILIECCOB, a TaKKe
BBIJIBUTATh MPEATIOI0KEHHS 00 UX PA3BUTUHU B HOBBIX YCJIOBHUSAX M KOHTEKCTAX.

Pabora c unpopmanueii:

NPUMEHSATHh pa3JIMYHble METOJAbl, HWHCTPYMEHTBI M 3alpochl MpPU TOUCKE U OTOOpe
WHPOPMAIIHH FITH

JIAHHBIX C YU4ETOM TIpEI0KEHHON yaeOHOM Pu3mdIecKoii 3a1aqu;

aHAJM3UPOBATh, CUCTEMATH3HPOBATh U HMHTEPIPETHPOBATH WH(POPMALHUIO PA3TUYHBIX BHIOB H
dbopmM TIpecTaBICHNUS,

CaMOCTOSITEIHO ~BBIOMpPAaTh ONTUMAJbHYI0 (OpMYy TpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATH PEIIaeMble 3a7a4l HECJIOKHBIMU CXEMaMH, AHarpaMMaMu, WHON IpaguKoid U uX
KOMOMHALMIMU.

KoMMyHHKaTHBHBIE YHHBepCaJdbHbIe y4eOHbIe /eliCTBHUSA:

B X0/ 0OCYXJeHHsI y4eOHOro MaTepuasa, pe3yiabTaToB Ja0OpaTOPHBIX PadOT W MPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TeMbl M BBICKa3bIBaTh HWJCH, HAaIlCJICHHBIC Ha
pelIeHune 3a/1auu 1 Noi/IepKaHue 0JIaroKenaTeIbHOCTH OOIICHHS;

COTIOCTABJISITH CBOU CYXKJICHHS C CYXKJICHUSMH JPYTHX YYaCTHUKOB JIMAJIOTa, OOHAPYKUBAThH
pasIu4yue U CXOACTBO MO3UIINIA;

BBIP@)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX H TUCHMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3yJbTAThl BHIIIOJHEHHOTO (DH3MYECKOro OIbITa (IKCIIEPUMEHTA,
UCCIIEOBaHUs, IPOCKTA);

MOHUMATh M HCIMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHAYaJbHOU pPabOTH mpu
peIICHUH KOHKPETHOW (PU3UIECKON TIPOOIEeMBI;

NPUHUMATE 1EJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BBIBATh JIEHCTBUS MO €€ JIOCTHIKCHHIO:
pacrpenessaTh poiau, o0Cy X AaTh MPOLECCHl U PE3yIbTaThl COBMECTHON padOThI, 00001IaTh MHEHUS
HECKOJIbKUX JIFO/ICH;

BBITIOJHATh CBOIO 4YacTh pPabOTBI, JOCTHras KadeCTBEHHOI'O pe3yJbTaTa II0 CBOEMY
HAIPABIICHUIO U KOOPIUHUPYS CBOH JEHCTBUS C IPYTHMH WICHAMH KOMaH/IbI;

OIICHUBATh KAa4eCTBO CBOETO BKJAJa B OOLIMU TPOIYKT MO KPUTEPHSIM, CAMOCTOSTEIBHO
chopmMyIHpOBaHHBIM yYaCTHUKAMH B3aHUMOICHCTBUSI.

PerynsiTuBHbIC yHUBeEpCcaJbHbIe Y4eOHbIC JCHCTBHSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBl B JKMU3HEHHBIX M YYEOHBIX CUTYalHsSX, TPEOYIOIUX IS pElICHHS
(bU3NYECKUX 3HAHUI,

OPUEHTUPOBATHCS B PA3IMYHBIX ITOJXO0aX MPUHATHS PemieHUH (MHAUBUAYATbHOE, IPUHITHE
pelIeHus B TPYIIe, IPUHITUE PEIICHHI TPYIIOii);

CaMOCTOSITEIBHO COCTaBJIATh QJITOPUTM PpEIICHHUs (PU3MYECKON 3aJayd WM IUIaHa
WCCJIE0BaHUs ¢ YYETOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH
npeJiaraeMble BapUaHThI PEIICHUN;

JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTpO.ﬂb, AMOLMOHAIbHbIN HHTEJIEKT:

JlaBaTh aJIeKBAaTHYIO OLICHKY CUTYallMH U MpeaJiarath MjaH €€ U3MEHEHUS;

OOBSICHIATh NPUYMHBI JOCTHKEHHUS (HEIOCTH)KEHHUS) pPE3yJbTAaTOB JEATEIbHOCTH, aBaTh
OIICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHUBHI B JI€ATEIBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3UUECKOTO
WCCIIEOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENHCTB, H3MEHHUBIIUXCS CHUTYaIlUi,
YCTAHOBJICHHBIX OITNOOK, BO3HUKIIHNX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIM U YCIOBUSM;

CTaBHUTH ce0s HA MECTO IPYroro YeloBeKa B XOJ€ CIopa MW JUCKYCCHU HAa HAYYHYIO TEMY,
MIOHUMAaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JIPYyIroro;

NpU3HABaTh CBOE MPABO HAa OMHKOKY MPH pelIeHnH (U3UYECKHUX 3a]a4 WIH B yTBEPKICHHUIX
Ha Hay4yHbIE€ TEMBI U TAKOE XK€ MPaBO JIPyroro.

NPEAMETHBIE PE3YJIbTATHI
K koHIly oOydeHus B 7 KJjacce NMpeIMETHbIC pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaKaTh
c(hopMHPOBAaHHOCTH Y 00YYAIOIIUXCS YMECHUI:

WCIIOJIb30BaTh MOHATHS: (U3UYCCKHUE W XUMUUYECKHUE SIBJICHUS, HAOJIOJCHHUE, SKCIIEPUMEHT,
MOJIC]Ib, THIOTE3a, CIUHUIBI (PU3UYCCKUX BEIMYHH, aTOM, MOJIEKyJa, arperaTHbIe COCTOSHHS
BemecTBa (TBEpJOE, IKHAKOE, Tra3o00pa3Hoe), MEXaHHYecKoe JBWXKEHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEHHOE), TPACKTOPHS, PABHOACHCTBYIOMIAs cuiia, Achopmarus (ynpyras,
IJIACTUYECKAs ), HEBECOMOCTb, COOOIIAIONIUECS COCYIbI;

paznuuath sBIeHUSA (Auddy3us, TEmIoBoe IBW)KCHHE 4YaCTHI[ BEIISCTBA, PaBHOMEPHOE
JIBMDKCHUE, HEpaBHOMEPHOE JIBH)KCHUE, WHEPIIUS, B3aUMOJICHCTBHE TEJI, pABHOBECHE TBEPIBIX TEJ C
3aKpETJIEHHON OCBhIO BpallleHUs, Nepejada JaBJICHUS TBEPIBIMU TeJaMH, KUJIKOCTAMU U Ta3aMu,
atMoc(epHOe NaBJICHHUE, IUIABAHKHE TEJI, MPEBPAIICHHUS MEXaHHUYECKON SHEPruH) MO OMHCAHUIO HUX
XapaKTEePHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOES (PU3HUECKOE SBICHUE;

pacro3HaBaTh MPOSBICHUE WU3YYCHHBIX (PU3MUYCCKUX SBICHHH B OKPYXAIOIIEM MHpPE, B TOM
yucie GU3NICCKUE SBICHUS B IPUPOJIC: TPUMEPBI JBMKCHUS C PA3IMUHBIMUA CKOPOCTSMH B )KHUBOH U
HEXXUBOUW MPUPO/IE, TCHCTBUE CUIIBI TPCHUS B IPUPOJIE U TEXHHUKE, BIUSHUE aTMOC(EPHOTO TaBICHHS
Ha )KUBOM OpraHU3M, IJIABAHKUE PHIO, phIUard B TEJe YeJIOBEKa, IIPU TOM MEPEBOAUTH MPAKTUICCKYIO
3a7a4y B Y4eOHYIO, BBIJCIIATH CYIICCTBEHHbBIC CBOMCTBA (MMPU3HAKHK) (U3UUYECKUX SBIICHUI;



OTMHUCHIBATh H3YUYEHHBIE CBOWCTBA Tl M (PU3MYECKHE SBICHHS, HCIONB3YS (HU3nUecKue
BEIMYUHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEeMs, IyTh, CKOPOCTh, CPEIHSAS CKOPOCTh, CHIIa
YIPYTOCTH, CUJIa TSKECTH, BEC Tela, Cuila TPEHHs, JaBiieHue (TBEPAOTO Teya, KUIKOCTH, rasa),
BBHITAJIKUBAIOIIAs] CHJIA, MEXaHM4eckass paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (UIIMEHT TMOJE3HOTO ACHCTBUS MEXaHM3MOB, KMHETHYECKas W MOTEHILHalIbHAs dHEPTrus), Mpu
OMHMCAaHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUI CMBICI MCIOJB3yEeMBbIX BEIUYUH, X 0003HAUCHHS U
eIUHUIBl (U3UYECKUX BEIWYUH, HAXOAWUTHb (OPMYIBI, CBS3BIBAIOIINE JAaHHYIO (U3UYECKYIO
BEIIMYMHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKM H3YUEHHBIX 3aBUCHUMOCTEH (HU3NUECKUX
BEJINYMH;

XapaKTepu3oBaTh CBOMCTBa TeJ, (pU3MUecKHe SIBICHUS M IPOIECCHI, HCMOJb3ys IMpaBuia
CIOKeHUs cui (BIOJb OAHOM mpsiMoif), 3akoH I'yka, 3akon Ilackans, 3akoH Apxumena, MpaBUiIO
paBHOBecHsl pbluara (00Ka), «30J0TOE€ MPaBUJIO» MEXaHHKH, 3aKOH COXPAHEHUS MEXaHUYECKOM
SHEPTHH, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M 3aIUCHIBATh €0 MaTeMaTHYECKOe
BBIPAKECHUE;

O0OBACHATH (PU3UYECKUE SIBIICHHS, NMPOIECCH M CBOMCTBA TeJl, B TOM YHCIE U B KOHTEKCTE
CUTyallUli TPAaKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBIABISATH NPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTH 00BsICHEHNE U3 1—2 JIOrHYECKUX I1aroB ¢ onopoi Ha 1-2 M3ydeHHbIX CBOMCTBA (PU3NUECKHUX
SIBJICHUM, PU3NYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTe pacu€THbIe 3a1aun B 1-2 AeHCTBUS, UCTIOIB3Ys 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3Myeckue BEJIMYMHBI: HAa OCHOBE aHaju3a YCJIOBHUS 3aJadyd 3alHChIBaTh KpaTKOE YCJIOBHUE,
MOJICTABIATh (PU3UUYECKUE BEIWYUHBI B (OPMYJIBI U NMPOBOAUTH PACUETHI, HAXOJUTH CIPABOYHBIC
JaHHBIE, HEOOXOAUMBIE IS PEIICHUs 3a7a4, OLEHUBATh PEATUCTUIHOCTH MOJIYyUYeHHON (U3NIECKO
BEJINYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIU (PU3UYECKUX METOJIOB, B
ONMCAaHUU MCCIEOBAHUS BBIJCIATH MPOBEPSIEMOE TMpEAIoNokeHne (TunoTesy), pasziuyatbh U
MHTEPNPETUPOBATh MOJYUYEHHBIH pe3yiabTaT, HAXOJUTh OIIMOKH B XOJE OIbITA, JIeJIaTh BBIBOJIBI IO
€ro pe3yJbTaTam;

MPOBOJIUTH ONBITHI MO HAOMIONCHHUIO (U3UYECKUX SIBICHUNW WM (PU3MUYECKUX CBOMCTB Te:
dbopmynupoBaTh MpPOBEpSiEMbIe MPEANOJIONKEHHUS, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, 3aMMUCHIBATH X0 ONbITa U (HOPMYJIUPOBATH BBIBOIBI;

BBITIOJIHATH TNPSMbIe HM3MEPEHUsI PACCTOSHHS, BPEMEHHM, MAacChl Tejla, o0b&éMma, CHIIBI M
TEMIIEpaTypbl C HMCIOJIb30BAaHWEM AHAJIOTOBBIX U HHU(PPOBBIX MPUOOPOB, 3aNMUCHIBATH ITOKA3aHMS
MpUOOPOB C YUETOM 3aJIaHHOM aOCOIIOTHON MOTPEUTHOCTH U3MEPEHUH;

MPOBOJAUTh HCCIIEIOBAaHUE 3aBUCHUMOCTH OJHOW (U3UUYECKONH BEIWYHUHBI OT JPYrol c
HCIIOJb30BAHUEM TMPSMBIX H3MEPEHUM (3aBUCUMOCTH IyTH PABHOMEPHO MABMIIKYILIETOCS Tejla OT
BPEMEHH [IBIDKCHHS TeJla, CHUJIBl TPEHUS CKOJIBKEHHMs OT Beca Tela, KadecTBa 00padoTKH
IIOBEPXHOCTEN TEN M HE3aBUCUMOCTH CHJIBI TPEHMS OT IUIOIIAJM CONPUKOCHOBEHMS TEJ, CHUIIBI
YIIPYTOCTH OT yUIMHEHHUS TIPY>KUHBI, BBITAIKHBAIONICH CHIIBI OT 00bEMa MOTPYKEHHOU YaCTH Tella 1
OT TUIOTHOCTH JKHUJIKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTHU TeJia, OT TIIyOHHBI, HA KOTOPYIO
MOTPY’KEHO TEJO, YCIOBHUH IJIaBaHUs TeJ, YCJIOBHI paBHOBECHs pbluara U OJIOKOB), y4acTBOBAThH B
IJJAHUPOBAHUM y4eOHOTO MCCIEeAOBaHMs, COOMpPATh YCTAHOBKY M BBIMIOJHATH W3MEPEHUS, CIEays
MIPEIOKEHHOMY TUIaHy, GUKCUPOBATH Pe3yJIbTAThl MOJYYEeHHON 3aBUCUMOCTH (PU3HYECKUX BEITUIHH
B BH/JIE MTPEJIOKEHHBIX TaOIUIl ¥ rpaUKOB, IeJIaTh BRIBOBI IO PE3yIbTaTaM UCCIIEAOBAHUS;

MPOBOAUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (TUIOTHOCTH BELIECTBA KUJIKOCTU U
TBEPAOrO TEJa, CHUJla TPEHMS CKOJIbKEHUS, 1aBI€HNE BO3/lyXa, BEITAJKUBAIONIAs CUila, AEHCTBYIOIIAs
Ha TOTPYKEHHOE B KUAKOCTH TENO, KOA(DPUIIMEHT MOJE3HOr0 IEHCTBHS MPOCTHIX MEXaHU3MOB),
cieays MpeUIOKeHHONW MHCTPYKILUHU: TPU BBITTOJIHEHUH U3MEPEHUM cOOMpPATh SKCIIEPUMEHTAIBHYIO
YCTAHOBKY U BBIYHCIISITh 3HAUECHUE UCKOMOW BETUYUHBIL;

coOJTIOIaTh TTpaBWIIa TEXHUKH 0€30TIaCHOCTH TIPH paboTe ¢ 1abopaTopHBIM 000py0BAHHUEM;

yKa3bpIBaTh MPUHIHUIBI ACHCTBUS MPUOOPOB M TEXHMUYECKUX YCTPOICTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOUIMecs] COCy/bl, 0apoMeTp, pbluar, MOJABMXKHBIA W HEMOJBMXKHBIN OJIOK,
HaKJIOHHAs IJIOCKOCTh;

XapaKTepU30BaTh MPUHLMIBI JEUCTBUS W3YyUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOM Ha MX OMHCAHUs (B TOM YHUCIE: MOAIIUIHUKH, YCTPOUCTBO BOJOMPOBOIA, THAPABINYECKUM
pecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apEOMETP), MCIIOIb3Yys 3HAHHUS O CBOMCTBAX
(bu3nuecKux SABICHUNA U HEOOXOAUMbIEe (PU3MUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;



IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIHIO O IPUMEPax) MPAKTUYECKOTO UCIIOJIb30BAHUS
(GU3NYECKUX 3HAHWWA B TMOBCEIHEBHOW XW3HU JJIsi 0OECIIeueHHs] O€30MMacHOCTH TPU OOpaIIeHUH C
npudbopaMu W TEXHUYECKHMMHU YCTPOWCTBAMHU, COXPAHEHUS 370pOBbS U COOJIOJICHHS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKpPY’KaOIEel cpene;

OCYIIECTBIIATh OTOOP MCTOYHHUKOB MH(popManuu B MIHTEpHETE B COOTBETCTBUH C 3aJIaHHBIM
MIOMCKOBBIM 3alIPpOCOM, Ha OCHOBE MMEIOLIMXCS 3HAHWN M MyTEM CpPaBHEHHUS PA3IUYHBIX MCTOUYHHKOB
BBIJCIISITH HHPOPMAIIHIO, KOTOpAs SBISETCS MPOTUBOPEUHBOI MM MOXKET OBITh HEJTOCTOBEPHOI;

UCIIOJIb30BAaTh IPU BBIMOJHEHHH YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATypy
(U3UYECKOTO COACpIKaHMsI, CIIPAaBOYHbIE MaTepUalbl, pecypchl ceTu VHTepHeT, BlaaeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBanusi MH(PpOPMALIMK U3 OAHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/MaBaTh COOCTBEHHBIC KpAaTKHWE IHUCHbMEHHBIE WM YCTHBIE COOOIEHWS Ha OCHOBe 2-3
HUCTOYHUKOB HMH(pOpMAIMU (HHU3UYECKOTO COJCpIKaHUS, B TOM YHUCIE IMyOJMYHO MAeNaTh KPaTKHE
coOoOmIeHNsT O pe3yJibTaTaX IMPOCKTOB WIM YYEOHBIX HCCICIOBAHHI, TPU OSTOM TPaAMOTHO
WCIIOJIb30BaTh HM3YyYCHHBIH TOHATUHHBIN anmapaT Kypca (HU3UKH, COMPOBOXKAATH BBICTYIUICHHE
MIpE3EHTAINEM;

IPH BBINIOJIHEHUH yUYe€OHBIX IMPOEKTOB U UCCIEAOBAaHUN pacipeenaTh 00sI3aHHOCTH B TPYTIE
B COOTBETCTBHMU C IIOCTAaBJICHHBIMH 3a/ladyaMHM, CJIEIUTH 3a BBIIIOJIHEHHEM IUIaHA  JICHCTBUH,
aJIcKBaTHO  OLIGHMBATh COOCTBEHHBIH BKJIAaJ B  JICSATENBHOCTh TPYNIBI, BBICTPAHUBATH
KOMMYHHKATHBHOE B3aUMOJICHCTBHE, YUUTHIBasi MHEHUE OKPYIKAIOIIUX.

K konIily oOyueHus B 8 KJjacce MpeIMETHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCST YMECHUM:

WCTIOJIB30BAaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBM)KEHUE aTOMOB U MOJIEKYJI,
arperatHble COCTOSIHUS BEIIECTBA, KPHUCTANIMUYECKUE MW aMOop(dHBbIE Tejla, HACBIIICHHBIA U
HEHACBHIIICHHBIN Map, BIAKHOCTh BO3/lyXa, TeMIEpaTypa, BHYTPEHHsISI dHEpPrus, TEIJIOBOW NBUTATENb,
BJIEMEHTAPHBIN BJIEKTPUUECKUM 3apsj, DdIEKTPUUECKOE TO0Jie, MPOBOJHUKHA U JIUBJICKTPUKH,
MMOCTOSTHHBIN AJIEKTPUUECKHAMN TOK, MAaTHUTHOE TIOJIE;

pa3nuyaTh sBJICHUs (TETUIOBOE pacIIMpeHHe | C)KaThe, TeIulonepenada, TeTuIOBOe
paBHOBecHe, CMa4yuMBaHHWE, KaNWIISIPHbIE SBJCHUS, WCIApEeHWEe, KOHJCHCAIlUs, IUIaBICHUE,
KpucTayum3amnusi (OTBEpAeBaHUE), KHUIICHUE, Terulonepeaada (TETUIONMPOBOIHOCTh, KOHBEKIIHSI,
W3JTyYeHUE), DJCKTPHU3aIus TeJ, B3aUMOJICHCTBUE 3apsij0oB, JCHCTBUS DJIEKTPUUECKOTO TOKa,
KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCUCTBHE MArHUTOB, JEHUCTBUE MArHUTHOTO TIOJISI HAa TPOBOJHUK C
TOKOM, JJICKTpOMAarHuTHas I/IHILyI(]_[I/ISI) IO OMMHUCAHUIO UX XaPAKTCPHBIX CBOﬁCTB 1 Ha OCHOBC OIIBITOB,
JNIEMOHCTPUPYIONINUX JaHHOE (PU3HMIECCKOE SIBICHHUC;

pacmo3HaBaTh MPOSBICHUE W3YyYCHHBIX (DU3MUECKUX SBICHUH B OKPY)KAIOMEM MHPE, B TOM
gucne (U3NYecKue SBICHHUS B MPHUPOJES: TMOBEPXHOCTHOE HATSIKCHWE M KaNWJUISIPHBIC SIBICHUS B
MpUpOJie, KPUCTAUIBI B TIpupojae, uinydenue COJHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJICKTPUYECKUE SIBJICHUS B arMocdepe, JICKTPUIECTBO
JKUBBIX OPTaHU3MOB, MAarHUTHOE T0JIe 3€MJIH, Apei( MOII0COB, POJIb MArHUTHOTO TOJS JJIS )KU3HHU
Ha 3emiie, OJISIPHOE CHUsIHUE, MPH 3TOM IMEPEeBOAUTH MPAKTHUUECKYIO 3a/7ady B y4EOHYIO, BBIACISATH
CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3NUCCKUX SBJICHU;

ONMCHIBaTh HM3yYCHHBIC CBOWCTBA Tell W (U3WYECKUE SBICHUS, HCTOJB3Ys (U3NIECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI JHEPTHus, KOJIUYECTBO TEIJIOTHI, YJieJbHAasl TEII0EMKOCTh
BEIIECTBA, yJIeJbHAS TEIJIOTa IUIABJICHUS, YACIbHAs TETUIOTa MapooOpa3oBaHUs, yJieJibHAsl TETUIOTa
CropaHusl TOIUIMBA, KOA(PQHUIIMEHT TIOJe3HOTO JSUCTBUSI TEMJIOBOW MAIIWHBI, OTHOCHUTEILHAS
BIQXHOCTh BO3JYyXa, DJJIEKTPUUECKUN 3apsisl, Cula TOKa, OJJICKTPUUECKOE HAIMpPSKEHUE,
CONPOTHUBIICHUE TMPOBOJIHUKA, YJEJIbHOEC CONPOTHUBICHHWE BelmecTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO TOKA), IPU OMHUCAHWUU TPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT UCIIOIB3yEMBIX
BEJIMYMH, OOO3HAYCHUS W CIWHUIBI (PU3UYECKUX BEIMYHH, HAXOIUTHh (DOPMYJIIbI, CBSI3BIBAIOIINE
JIaHHYI0 (U3WYECKYI0 BEJIMYHUHY C JAPYTMMH BEJIWYMHAMH, CTPOUTh TpadUKU HM3YUCHHBIX
3aBUCUMOCTEH (DU3MYECKUX BEIUUHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3MYECKHE SBJICHHUS M TPOIECCHI, UCTOJB3Ys OCHOBHBEIC
TOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpPUM CTPOCHHUS BENIECTBA, MPUHIUIT CYMEPHIO3UIINU
nmosiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma i ydgacTKa e , 3aKOH
Jxoyns—JIeHia, 3aKk0H COXpaHEHHS] HEPTUH, TPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMMChIBATh €0 MAaTEMAaTHYECKOE BhIPAKEHUE;

00BSACHATL (PU3UUECKUE TMPOIIECCHl U CBOMCTBA TeJ, B TOM YHUCJIC U B KOHTEKCTE CUTyaIrui
MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBISATh TPUUUHHOCIIEICTBEHHbBIE CBSI3U, CTPOUTH



0o0bsicHeHHE W3 1—-2 JOTMYECKUX IIaroB ¢ OMOpod Ha 1-2 W3y4EeHHBIX CBOWCTBA (HU3MUECKHUX
SIBJIICHUH, PU3NUECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemaTte pacu€THbIC 3a/1aud B 2—3 ACHCTBUS, UCIIOIb3YS 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
¢u3nueckne BETWYUHBI: HAa OCHOBE aHAlM3a YCJOBHUS 3a/lauyd 3alHCHIBATH KPAaTKOE YCJIOBHE,
BBISIBIIATh HEJJOCTATOK JAHHBIX IS PEIICHUS 3aJa4M, BRIOMPATh 3aKOHBI M (DOPMYIIBI, HEOOXOUMBIE
Uil e€ pelIeHUs, IPOBOIUTh PAacYEThl U CPABHUBATH IMOJYYCHHOE 3HAUYCHUE (DPU3MYECKON BEITHMYUHBI C
W3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIH (PU3UYECKUX METOJIOB,
UCIIONIB3YSl OINHMCAHUE HCCIECIOBAHMS, BBIJCIATh IPOBEPSEMOE MPEANOI0KEHHE, OICHUBATH
MPaBUILHOCTH NOPSAJIKA TIPOBEICHHS HCCIICIOBAHMS, IeJaTh BEIBOJIBI;

MPOBOJIUTH OMBITHl N0 HAOMIOACHUIO (PU3NYECKUX SBICHUN MW (PU3NYECKUX CBOMCTB TN
(KamuUIsIpHBIC SIBJICHUS, 3aBUCHMOCTh JAaBJICHUSI BO3AyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH
mpoiiecca OCTHIBaHHMSI M HAarpeBaHUs NPH HM3IYYEHHH OT I[BETa H3JIydaromed (MOTrIoIaronieil)
MOBEPXHOCTH, CKOPOCTh UCIIAPEHHUS BOJBI OT TEMIIEPATYPhI KUAKOCTH M ILJIOMIAINA €€ MOBEPXHOCTH,
QNEKTPU3ALMS TEI W B3aMMOJCHCTBUE DJICKTPUUYECKHUX 3apsoB, B3aUMOJICHCTBHE MOCTOSHHBIX
MarHuTOB, BU3yaJIU3allis MATHUTHBIX TOJIEH MMOCTOSIHHBIX MAarHUTOB, IEHCTBUSI MarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTa, CBOWCTBA JIEKTPOJBUIATENS MOCTOSHHOIO TOKA):
dbopMyupoBaTh MPOBEPSIEMbIC TMPEANOIOKEHHs, COOMpaTh YCTAHOBKY U3 MPEIOKESHHOTO
000pyI0BaHMs, ONUCHIBATH X0/ ONBITa U OPMYITUPOBATH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHHUSI TEMIIePaTypbl, OTHOCUTEIBHON BII&YKHOCTU BO3/yXa, CHIIBI
TOKa, HANpPSKEHUs C UCIOJIb30BAHWEM aHAJIOTOBBIX MPHUOOPOB M JATYMKOB (DPU3UUECKUX BEIUYHH,
CpPaBHUBATH PE3yJIbTATHl H3MEPEHUN ¢ YIETOM 3aJaHHON aOCOIOTHOM MOTPENTHOCTH;

MPOBOJAUTh HCCIIEIOBAaHWE 3aBUCHMOCTH OJIHOW (H3WUECKONW BEITWYUHBI OT JPYTOH C
WCITOJIb30BAHUEM TPSIMBIX W3MEPEHUHN (3aBUCUMOCTH CONPOTHBIICHHS] MPOBOJHHUKA OT €r0 JJIMHEI,
TUTOMIAU TTOMEPEYHOT0 CEYCHUSI M YIEIbHOTO CONMPOTHBIICHUS BEIIECTBA MPOBOJHUKA, CHUIIBI TOKA,
UAYIIEro Yepe3 MPOBOJAHUK, OT HANPSIKCHHS Ha MPOBOIHUKE, UCCIEIOBAHUE MOCIIEI0BATEIIBHOTO H
napajuieTbHOTO COSAUHEHUN MPOBOJIHUKOB): IJIAHUPOBATh HCCIEIOBAHUE, COOMPATh YCTAaHOBKY H
BBITIOJIHATh M3MEPEHHUs, CIeAys IMPEUIOKEHHOMY IUIaHy, (UKCHUPOBATH PE3yJbTaThl MOJYyYCHHOU
3aBHCHMOCTH B BHJI€ TaOIHI] ¥ TpaUKOB, JIeJaTh BRIBOJBI M0 PE3yIbTaTaM HCCIIEOBAHNS;

IPOBOJIUTH KOCBEHHBIE HW3MEpeHUs (U3HUYECKUX BEIMYHMH (yAelbHas TeIIOEMKOCTD
BEI[ECTBA, COMPOTHBIICHUE MPOBOJHUKA, pad0Ta U MOIIHOCTh JIEKTPHUECKOTO TOKA): MIAHUPOBATH
U3MEpPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIENYs NPEIJI0KCHHOW WHCTPYKIUU, H
BBIYUCJIATH 3HAYCHUC BCIIMYHHDBI,

coOJTIOIaTh TTpaBWIIa TEXHUKHA 0€30TIaCHOCTH TIPH paboTe ¢ 1abopaTopHBIM 000py0BAHHUEM;

XapaKTepU30BaTh MPUHLHUIBI IEUCTBUS M3YyUYCHHBIX NMPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTOpO¥ Ha WX ONMUCaHUs (B TOM YHCJIE: CHCTEMa OTOIUICHUs JOMOB, THTPOMETp, MapoBasi TypOuHa,
aMIiepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUYECKON JHEPrUH, SIEKTPOOCBETUTEIBHBIE MPHUOOPHI,
HarpeBaTeIbHbIC JIEKTPONPUOOPHI (MPUMEPHI), PIECKTPUUYECKHUE MPEIOXPAHUTEIIN, ICKTPOMATHHUT,
3JIEKTPO/IBUTATENIb MOCTOSIHHOTO TOKAa), MCIOJB3Yysl 3HAHHUS O CBOMCTBaxX (PM3WYECKMX SIBICHUU M
HE0OXoauMbIe (U3NIECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOUCTBA M U3MEPUTEIbHBIE MPUOOPHI IO CXeMaM H
CXEeMaTUYHBIM PUCYHKaM (PKMIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, ABUTATEIH
BHYTPEHHET'O CrOpaHMsl, DSJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl JIIEKTPUUYECKUX Ienei C
MMOCJICAOBATCIIbHBIM U IapaJlJICJAbHBIM COCAUMHCHUCM J3JICMCHTOB, pa3jindasl yCJIOBHBIC 0003HaUEeHU
AJIEMEHTOB AJIEKTPUUYCCKHX LICTICH;

MPUBOAUTH MIPUMEPHI (HAXOAUTh HHPOPMAIIMIO O MIPUMEPaX) MPAKTUYECKOTO UCTIOIb30BAHUS
(GbU3NYECKUX 3HAHWWA B TMOBCEIHEBHOW XW3HU JIsi 0OECIieueHHs] O€30MMacHOCTH MPU OOpalIeHUH C
npubopaMu M TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS 370pOBbS U COOJIOICHHUS HOPM
9KOJIOTUUYECKOT0 TIOBEACHUS B OKPY KAIOIIEeH cpesie;

OCYIIECTBIIATh TOWCK WMH(pOpManuu (U3NYECKOTO coaepkanusi B VHTepHeTe, Ha OCHOBE
MMEIOIINXCS 3HAHUN M MyTEM CPAaBHEHUS JIOMOJHHUTENBHBIX MCTOYHUKOB BBIJACIATH MH(POPMAIIHUIO,
KOTOpast SIBJISICTCS IPOTUBOPEUNBON MITH MOKET OBITh HEIOCTOBEPHOI;

WCIIOJIH30BaTh IIPU BBIMIOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
(U3UYECKOTO COACpIKaHMsI, CIIPAaBOYHbIE MaTepUalbl, pecypchl cetu VHTepHeT, BIaaeTh MpuéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBanusi MH(PpOpPMALIMK U3 OAHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC IHUCBMEHHBIE HM KpaTKWe YyCTHBIE COOOIIEHHs, o00oOmas
nH(}OPMALINIO U3 HECKOIBKUX UCTOYHUKOB (PU3UUYECKOTO COJACP)KaHUs, B TOM YHCIIE ITyOIUIHO



MPEJICTABIATh PE3yJIbTaThl IPOEKTHOM MM MCCIIEeI0BATENIbCKON IeITeIbHOCTH, IIPH 3TOM T'PaMOTHO
WCIIOJb30BaTh M3YUYECHHBIM MOHATUWHBIA amnmapatr Kypca (PU3HKH, CONPOBOXKAATh BBICTYIUICHUE
MpEe3eHTaIUEH;

NP BBINOJHEHUH YUYEOHBIX TMPOEKTOB M HCCIENOBaHUNA (U3MYECKUX TPOLIECCOB
pacrpenensaTh O0sS3aHHOCTH B TPYINE B COOTBETCTBUM C MOCTABJICHHBIMHU 3aJjayaMH, CIEIUTH 3a
BBITIOJTHEHUEM IIJIaHa AEHCTBUN U KOPPEKTUPOBATH €r0, aIEKBATHO OLICHUBATh COOCTBEHHBIN BKJIA]l B
NeATEeNbHOCTh TPYIIBI, BHICTPAUBAaTh KOMMYHHMKAaTHBHOE B3aUMOJCICTBHE, MPOSBISISI TOTOBHOCTH
paspemaTh KOHQIUKTHI.

K xonmy oOydenus B 9 kjacce npeIMeTHBIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Yy O0YUAIOIINXCS YMEHUM:

UCIONb30BaTh  MOHATHSA: CUCTeMa OTcuéra, MaTepuajibHas  TO4YKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXAaHWYECKOTO JBIDKCHHS, nepopmanmst (ympyras, IUlacTHYecKas), TpEHHeE,
[IEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, HEBECOMOCTh M TEperpy3KH, IEHTP TSKECTH, aOCOJIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOrO Tesla, paBHOBECHE, MEXAaHWYECKHE KOJIeOaHHWs W BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKala 3JEKTPOMArHUTHBIX BOJIH, CBET,
OIM30PYKOCTh U AAIBHO30PKOCTh, CHEKTPbl MCIyCKaHUS W MOTJOlIeHUs, ajdb(a, Oera- U ramma-
W3JIy4Y€HHUs], U30TOIbI, Si/IepHas SHEPreTHKa;

pasiuyaTth SBJIEHUS (paBHOMEPHOE M HEpPaBHOMEpPHOE MPSMOJMHEHHOE JBH)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBUKEHHE, CBOOOIHOE MaJeHNE TeJl, pPABHOMEPHOE ABUKEHUE T10
OKPYKHOCTH, B3aUMOJICUCTBUE TeJl, PEaKTHUBHOE JBM)KECHHE, KojeOaTelbHOE ABMKEHUE (3aTyXalouue
U BBIHY)KJICHHBIE KOJIeOaHUs), pe30HAHC, BOJTHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHne, OTPAKEHUE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTpa)XEHHE CBETAa,
pasnokeHue OeIoro cBeTa B CIEKTP W CIIOXEHHWE CHEKTPAJbHBIX IIBETOB, JHCHEPCHS CBETA,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOTrO CHEKTPA U3IYyUYEHHUs) MO OMUCAHUIO
MX XapaKTEePHBIX CBOWCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUECKUX SIBICHUU B OKPY’KarolleM MHpe (B TOM
yucie (QU3NYECKHe SIBJICHHUS B IPHUPOJE: NPUIWBBI W OTJIMBBI, JBIKEeHHE IUiaHeT COJIHEYHOU
CHCTEMBI, PEAKTUBHOE JBWKEHUE JKMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpsICEHUE, CEHCMUYECKHE BOJIHBI, IyHAMHU, 3XO0, IIBETAa TEJ, ONTUYECKUE SIBIICHUS B MPHUPOJE,
Ouosiornueckoe JAeHCTBUE BUIAMMOIO, YJIbTPA(QUOIETOBOIO U PEHTITCHOBCKOI'O HU3JIyUYEHH,
€CTECTBEHHBIN paJMOAKTUBHBIA (POH, KOCMHUECKHUE JIyYH, PAJUOAKTUBHOE HM3JIy4YeHUE MPUPOIHBIX
MUHEpAJOB, ACHCTBHE PATUOAKTUBHBIX W3JIyYCHUH HAa OPTaHU3M YEJIOBEKa), IPU ITOM NEPEBOAUTH
MPAKTUYECKYIO 3a/lady B Y4EOHYIO, BBIICISITH CYIIECTBEHHBIE CBOMCTBa (NMpU3HAKH) (PU3UIECKUX
SIBJICHUM;

ONHUCHIBaTh U3yYEHHBbIE CBOMCTBAa Ten M (U3WUECKUE SIBJICHMS, HUCIONBb3Yys (U3NUYECKHUe
BEJIMYUHBI (CpelHsIsi U MTHOBEHHAss CKOPOCTh Tejla MPH HEPAaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE,
IepeMelleHne, MyTh, YII0Bas CKOPOCTh, CHJIa TPEHHUS, CUJla YIPYTOCTH, CHIIa TSAKECTH, YCKOPEHHE
CBOOOJHOIO TAJICHUs], BEC TeJla, UMITYJIbC Tejla, UMIYJIbC CUJIbI, MeXaHUYeckas paboTa U MOIIHOCTb,
MOTEHIIMaIbHAsl SHEPrUsl TeJjla, MOJHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMAlIbHAasl SHEPrus
CXKaTOW MPYXKUHBI, KUHETUYECKash DHEPTHs, IMOJHAs MEXaHMYeCKas SHEprus, MEpuoJ M YacToTa
KoJie0aHWW, JUIMHA BOJHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, ITOKa3aTelb
NPEJIOMJICHUS Cpefbl), TPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3MYECKUU CMBICI HCIIOIB3YEMBIX
BEIIMYUH, 00O3HAYEHUS M EJAMHHIBI (U3MYECKHUX BEIWYUH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE
JaHHYI0 (U3UYECKYI0 BEJIMYMHY C JAPYTHUMHU BEJIMYMHAMH, CTPOUTh TpaQuKU HU3yYEHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MYECKHE SBICHUS W TPOLECCHl, HCIOIb3YysS 3aKOH
COXPAHEHHUsI SHEPIHUH, 3aKOH BCEMHUPHOTO TATOTEHHs, NPUHLIMI CYNEPHO3ULMU CHJI, TPUHLIMI
OTHOCUTENBbHOCTH ['anuiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJICHUS CBETA, 3aKOHbl COXPaHEHUS 3apsI0BOTO U MAaCCOBOTO YUCEJ MPH SACPHBIX PEaKLUX,
Ipyd OSTOM J1aBaTh CJOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3alHChIBaTh €ro MaTeMaTHYECKOe
BBIPAKECHUE;

OOBACHATH (PU3MUECKHUE MPOIECCHl U CBOICTBA TeJI, B TOM YHCIE M B KOHTEKCTE CUTyalul
IIPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BBISBIATH NIPUUYNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH



00bsicHeHHE W3 2—3 JIOTMYECKUX IIaroB ¢ OMOpPOod Ha 2—3 HM3Y4YEHHBIX CBOWCTBA (HU3MUECKHUX
SIBJIICHUH, PU3NUECKUX 3aKOHOB MJIU 3aKOHOMEPHOCTEH;

pemath pacuy€THbIe 3ajadd (ONMHpArONIAecs Ha CUCTeMy W3 2—3 ypaBHEHWMN), HCTOJB3YS
3aKOHBI U (HOPMYJIBI, CBs3BIBAIONINE (PU3UUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3aJa4yd
3alUCBHIBATh KPAaTKOE YCIOBHE, BBISBIATH HEJOCTAIONINE WJIM H30BITOYHBIC JIaHHBIC, BBHIOUPATH
3aKOHBI ¥ (OpPMYJIBI, HEOOXOAWUMBIE JUIsl PEIICHHS, NPOBOAUTH pacu€Thl W OLEHUBATH
PEATUCTUYHOCTD MMOTYUYCHHOTO 3HAaUCHUS (PU3UUYECKON BETUYMHBI,

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh MPU MOMOIIH (PU3UYECKUX METOJIOB,
UCIIOJIB3YSl OINHCAHUE HCCICOBAHMS, BBIJCIATh IMPOBEPSEMOE NPEANOI0KECHHE, OICHUBATH
MNpaBUJIbHOCTb nmopsaaKka IIPOBCACHUA HCCIICAJOBaHUA, JeJ1aTb BBIBOJBI, HUHTCPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U ONIBITOB;

MPOBOJIUTH OMBITHI MO HAOMIONCHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBOWCTB Tl
(m3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpPAHEHMs] SHEPrHUH, 3aBUCHUMOCTH IE€pHOaa
KoJIeOaHUW TPYKUHHOTO MAasTHHKa OT MAacChl rpy3a M XECTKOCTH TMPYKHHBI U HE3aBHCHMOCTH OT
aAMIUTUTYABl MaJbIX KOJICOAHUH, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, pasjoKEeHUue Oenoro cpera
B CIIEKTp, U3y4YCHHE CBONCTB M300pa)KEHUS B IUIOCKOM 3€pKaJie ¥ CBOMCTB M300paKeHUs MpeMeTa B
cobuparomieii  JiMH3Ee, HAONIOJEHHWE CIUIOMIHBIX W  JIMHEWYaThIX  CIEKTPOB  M3IIYyUCHUS):
CaMOCTOSITEILHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa oOOpyJOBaHWS, OMUCHIBATH XOJI
OTIBITA U €r0 Pe3yJIbTaThl, OPMYIUPOBATH BHIBOJBI;

MPOBOJIUTH MPU HEOOXOJUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, ONpeessis CpeHee 3HaUCHHE
u3MepseMoil BenMuuHBl ((POKYyCHOE pacCTOsHHE coOuparomeil JuH3bI), OOOCHOBBIBATH BBHIOOP
croco0a u3mMepenus (M3MepUTEIBLHOT0 Npudopa);

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTEN (DU3UYECKHUX BEIUYUH C MCIOJIb30BAaHUEM MPSIMBIX
U3MEPECHUI (3aBHCUMOCTh MYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBIIKEHHH 0e3 HavabHOU
CKOPOCTH, TIEpHOJa KoJIeOaHW MaTEeMaTUYECKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCHMOCTH YTJja
OTP@XEHMsI CBeTa OT yIJla MaJeHHs W yTria NpeJoMJIeHHUs OT yria NaJeHus): IUIAaHUPOBATh
HCCJIEOBAaHUE, CAMOCTOATENbHO COOMpaTh yCTaHOBKY, (UKCHUPOBATH pE3yJbTAaThl MOTYyYCHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH B BHJE TAOJUIl U IpaUKOB, AENaTh BBHIBOABI MO PE3yJIbTaTam
UCCIICOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEPEHUsT (PU3UYECKUX BEIMYHMH (CPEIHSSI CKOPOCTh U YCKOPEHHE
Tela MPU PaBHOYCKOPEHHOM JBWXEHUHU, YCKOPEHUE CBOOOJHOTO MAJCHUs, KECTKOCTh MPYKUHBI,
KOO QUIIMEHT TPEeHUs CKOJbXEHHUS, MeXaHW4eckas pabdoTa W MOIIHOCTb, YacTOTa M IEpPUOA
KoJIe0aHWH MAaTEMaTHYeCKOTO M MPYKMHHOTO MAasTHUKOB, ONTHYECKasl CHUJa COOMpAloONIel JHH3HI,
paauoakTUBHBIN (OH): TUIAHHUPOBATH HM3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBIIIOJIHATE HU3MCEPCHHUA, CIACAYA HpeI[J’IO)KCHHOﬁ UHCTPYKIUH, BBIYHCIIATHL 3HAYCHHC BCIIMYHUHLI U
AQHAJU3UPOBATH MOJYYSHHBIE PE3yJIbTATHI C YYETOM 3aJaHHON IMOTPEITHOCTH U3MEPCHHIA,

co0JII01aTh TpaBUiIa TEXHUKU 0€30MacHOCTH MPU paboTe ¢ JIabopaTOpHBIM 000PYA0BAHUEM;

pasnuyaTh OCHOBHBIC TPH3HAKU HM3YyYCHHBIX (PU3MUECKUX MOJENCH: MaTepualbHas TOYKa,
a0CoOIIOTHO TBEPJIOE TENO, TOYCUHBIH MCTOYHHK CBETa, JIy4, TOHKAs JIMH3a, IUIaHETapHash MOJCIb
aToMa, HyKJIOHHAs MOJIEJIb aTOMHOTO S1pa;

XapaKTepU30BaTh MPUHLHUIBI IEHCTBUS M3yYEHHBIX NPHOOPOB U TEXHHUYECKUX YCTPOWCTB C
OTIOpPO¥ HA UX ONMHUCAHUA (B TOM YHCIIE: CIIUOMETP, NaTUNKHU MOJIOKEHHUS, PACCTOSHUS U yCKOPEHUS,
pakeTta, 3XO0JIOT, OYKH, IEPUCKOI, (OTOoaNmapar, ONTUYECKHUE CBETOBObI, CIIEKTPOCKOII, JO3UMETP,
Kamepa BuibcoHa), HMCMONB3ys 3HaHUS O CBOMCTBax (U3UYECKUX SBICHUW WU HEOOXOIUMBIE
du3nUecKre 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIC PHCYHKH HW3YUYCHHBIX TEXHHUYECKUX YCTPOWCTB,
W3MEPHUTEIIbHBIX MPUOOPOB M TEXHOJOTHUYECKUX MPOIECCOB MPHU PEUICHUU y4eOHO-TIPAKTHUYECKUX
3a7a4, ONTHYECKHE CXEMbl ISl MOCTPOCHUS M300paKEHUH B IUIOCKOM 3€pKaje M coOuparomeit
JUH3E;

MPUBOAUTH MIPUMEPHI (HAXOAUTh HHPOPMAIIHIO O MIPUMEPaX) MPAKTUYECKOTO UCTIOIb30BAHUS
(GU3UYECKUX 3HAHWH B MOBCEJIHEBHOU JXKM3HU I OoOecriedeHus: OE30MacCHOCTH TP OOpAICHHUH C
npubopaMu M TEXHUYECKMMHM YCTPOWCTBAMH, COXPAaHEHMsI 370pOBbS U COONIOAECHHUS HOPM
9KOJIOTUYECKOT0 TIOBEACHUS B OKPY KaIOIIeH cpesie;

OCYWIECTBIIATh IMOUCK uHGpopmauuu  ¢GU3HUYIECKOTO  conepxkaHus B MHTepHere,
CaMOCTOSITEIFHO (OPMYJIHUPYSI MOUCKOBBINA 3aMpOC, HAXOAUThH IyTH OIPEIENICHHUS JOCTOBEPHOCTH
MOJIy4YeHHON MH(POPMAIY HA OCHOBE UMEIOIIUXCS 3HAHUN U JOTIOTHUTEIBHBIX HCTOYHUKOB;



WCIIOJI30BAaTh IIPU BBIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATypy
(bU3MYECKOTO COJIepKaHMs, CIIPAaBOUYHbIE MaTepUalibl, pecypchl ceTu UHTEepHET, BlaieTh NpuéMamu
KOHCIIEKTUPOBAHMS TEKCTa, IpeoOdpa3oBaHus HHPOPMALIMHU U3 OJTHOW 3HAKOBOM CUCTEMBI B PYTYIO;

co3/1aBaTh COOCTBEHHbIE NMUCbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpManuu u3
HECKOJIBKMX HCTOYHHMKOB (PU3MYECKOro coOJepaHus, NyOJUYHO NPEACTABISATh pPE3yIbTaThl
HpOCKTHOﬁ 40184} HCCHCHOB&TGHLCKOﬁ ACATCIIBHOCTH, IPpU 3TOM I'paMOTHO HCIIOJIb30BaTh I/ISy‘IeHHBIﬁ
NOHATUWHBIN armapaTr u3y4aeMoro paszena GU3NK{ U CONMPOBOK/IATH BRICTYIIJICHHUE MPE3eHTAueH ¢
y4ETOM 0COOCHHOCTEH ayTUTOPUH CBEPCTHUKOB.

Conep:xaHue y4eOHOro mpeamera.

dusuyeckoe 00pa3zoBaHNEe B OCHOBHOM LIKOJIE IOJKHO 00ecreuyuTh (POpMUPOBAHUE Y 00YUAIOLIUXCS
MpEeJCTaBICHU O HayYHOW KapTHHE MHUpa — Ba)XHOI'O pecypca Hay4dHO- TEXHHUYECKOIo Iporpecca,
O3HAKOMJICHHE OO0ydJaromuxcsi ¢ (U3MYECKUMH M AaCTPOHOMHYECKUMH SBICHUSMH, OCHOBHBIMH
MPUHIUIIAMH PabOThl MEXaHU3MOB, BBICOKOTEXHOJOTHYHBIX YCTPOMCTB W MPUOOPOB, pa3BUTHE
KOMIIETEHIIUH B PEIICHNH WH)XCHEPHO-TEXHUYECKUX M HAYYHO- HCCIIEJOBATEIBCKHUX 3a/1a4.
OcBoenue yueOHoro mnpeamera «dusuka» HampaBlI€HO Ha pa3BUTHE Yy OOyYaIOIIMXCS
MpPEJCTAaBICHU O CTPOCHUH, CBOMCTBAaX, 3aKOHAaX CYHIECTBOBAHUS U JABWKECHUS
MaTepuu, Ha



OCBOEHHUE 00YyYaIOMIMMHCS OOUINX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOIHBIX SBJICHHMA, CO31aHNE
yCIOBUM 1A dbopmMupoBaHus MHTEJJIEKTYaJIbHBbIX, TBOPUECKHUX,  TIPAKIAHCKUX,
KOMMYHHKAIIMOHHBIX, NH(POPMAIIMOHHBIX KOMIeTeHIui. O0yJaromuecs: OBIaAei0T HAyYHbIMHU
METOJJaMH pELICHUS pPa3JIWYHbIX TEOPETUYECKMX U MPAKTUYECKUX 3aJad, YMEHUSIMH
(hopMynTUpOBaTh THUIIOTE3bl, KOHCTPYHUPOBAaTh, NPOBOIAUTH SKCIEPHUMEHTHI, OLIEHHBATh W
AQHAJIM3UPOBAThH MOJYYECHHbIE PE3YJIbTAThl, COMIOCTABIIATh UX C OOBEKTUBHBIMU PEATUAMU KU3HH.
VYueOunblii npenmetr «Pu3uka» cnocoOCTByeT POPMUPOBAHUIO Y 00YUAIOLIUXCA YMEHUM
0e30MmacHoO UCIOJIb30BaTh JJabOpaTOpHOE 000PYI0BAHUE, TPOBOAUTH €CTECTBEHHO-HAYYHbIE
HCCIIEIOBAHUS U SKCIIEPUMEHTHI, aHAIM3UPOBATH MOJTYyYEHHBIE PE3YJIbTATHI, IPEACTABIATh U
Hay4HO apryMEHTUPOBATh I1OJyYEHHbIE BBIBOBI.

N3yuenue npeamera «duzuka» B yacTh (POpMUPOBaHHUS y OO0YUAIOUIUXCS HAYYHOTO
MHPOBO33pEHUS, OCBOCHHUS OOIIEHAYYHBIX METOJ0B (HAOJIOJEHHE, U3MEPEHHE, IKCIIEPUMEHT,
MOJICJIMPOBAHUE), OCBOCHHS MPAKTUYECKOTO NMPUMEHEHHUS HAY4YHBIX 3HAHUM (U3UKU B JKU3HHU
OCHOBAHO Ha MEXIPEJMETHBIX CBI3IX ¢ mpeameramu: «Marematuka», «MHpopmaTukay,
«XuMH», «buosorus», «I"eorpadus», «OKoyorus», «OCHOBBI 6e30macHOCTH
KU3HenesTenbHoCcT, «ctopus», «Jluteparypa» u ap.

®Duzuka U pusnyecKkue MeToAbl U3YUYCHUS MPHUPOABI

®dusuka — Hayka o npupoje. Pusnyeckue Tena u sBieHus. Habmogenue u onucaHue
bum3nyeckux siBueHWN. Du3ndeckwii SKCIepUMEHT. MoaenupoBaHHUE SBJICHUW W OOBEKTOB
HIPUPOJBI.

PuU3nvecKrue BEJIWYMHBI U UX HU3MepeHue. TOYHOCTh WU MOTPEIIHOCTh HU3MEPEHUM.

Me>1<)1yHap oJHasd CHUCTEMa CIMWHHMII.

®dusznyueckre 3aKOHBI W 3aKOHOMEpPHOCTH. (DPU3MKa W TeXHUKA. HaydHbIiI MeETOx
no3HaHud. Ponp Gpusuku B GopMUpPOBaHUHN €CTECTBEHHOHAYYHON rPaMOTHOCTH.
Mexannyeckue siBJICHUSA

Mexanuueckoe ABWKEHUE. MarepuaiabHas TOYKa KaK MoJeNlb (U3UYECKOro Tea.
OTHOCHUTENBHOCTh MeEXaHWu4ecKkoro nBuxkeHus. Cucrema otcueTa.PU3MUYECKUE BEIUYUHBI,
HEOOXOJMMBbIE IJI1 ONMUCAHUS JBWKEHUS M B3aUMOCBS3b MEXJY HUMH (IyTb, NEepeMelleHue,
CKOpOCTb, YCKOpEHHUE, BpeMs ABUKEHUS). PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSMOJIUHENHOE
IBKeHue. PaBHOMepHoe nBmXeHHE 1O OKpyXHOCTH. llepBelii 3akoH HeroTtoHa U
nnepuusi.Macca Tena. [IlnmotHocts BemectBa. Cuita. Enuauner cunsl. Bropoit 3akon HeroToHna.
Tperunii 3axkon Hpiorona. CBoGoanoe mnanenue Teia. Cuia TsHKECTH. 3aKOH BCEMHUPHOTO
tsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTs. CBsI3b MEXIy CHIION



TsDKeCTH W Maccoil Tenma. Jlunamometp. PaBHomeiicTByromas cuna. Cuia TpeHus. TpeHue
cKonbxeHus. Tpenue nokos. TpeHne B IpUPOAE U TEXHUKE.

HWmmnynbe. 3akoH coxXpaHeHUs UMITyJIbca. PeakTuBHOE nBMX)eHUEe. Mexannueckas pabora.
MomraocTts. DHeprus. [loTreHnunanbHas W KUHeTHYEcKas 3Heprus. l[IpeBpalnenue ogHOTO BHA
MEXAaHUYECKON SHEPIrUM B IPyroi. 3aKOH COXpPaHEHUsI IOJTHOM MEXaHUYECKON IHEPTUH.

IIpocThie MexaHU3MBI. Y CIOBUS paBHOBECHUS TBEPAOIrO Teja, UMEIONMIEr0 3aKPETICHHYIO
och ABWXKEHUS. MoMeHT cunbl. [Jenmp msascecmu mena. Peruar. PaBHOBeCcHe CUII Ha phlyare.
Prruaru B TexHuke, ObITYy M mipupoje. [loaBmkHbIEe W HEMOABWXKHBIE OJ10KH. PaBeHCTBO padoT
MIPH UCIIOJB30BAHUHM TIPOCTBHIX MEXaHM3MOB («30JI0TO€ TPaBWIO MeXaHUKW»). Koadpdunuent
MTOJIC3HOTO JICUCTBHS MEXaHU3Ma.

JaBnenue TBepabIXx Ten. EnuHunBl u3MepeHus maBieHus. CrocoObl HW3MEHEHHsS
nasiieHus. JlaBimenune xxuakocTed u ra3oB 3akoH [lackans. /laBieHne )KUIKOCTH Ha JHO U CTCHKH
cocynga. CooOmarommuecs cocyasl. Bec Bo3myxa. ATMocdepHoe pgaBienue. 3mepenue
atMocdepuoro naBineHus. OnbiT Toppuuesn. bapomerp-anepoun. ATMocdepHoe TaBIeHUE HA
pa3nu4YHBIX BhIcOTax. [ MapaBnuueckue MexaHu3Mbl (Ipecc, Hacoc). JlaBieHne XUAKOCTH U ras3a
Ha MOTPY’KEHHOE B HUX TeJio. Apxumenosa cuna. [maBanue ten u cynoB Bo3znyxoriaBanue.

Mexannueckue kosiebanms. Ilepuon, dactora, ammiauTyaa kosiebanwii. Pe3onanc.
MexaHnndeckue BOJHBI B OJJHOPOJHBIX cpenax. JlnmHa BONMHBI. 3BYK KaK MeXaHHYecKas BOJIHA.
['poMKOCTB 1 BBICOTa TOHA 3BYKA.

TemyioBble siBJI€eHUS

Ctpoenue BemecTBa. ATOMBI U MOJIEKYJBL. TeIIOBOE ABMKEHHUE aTOMOB M MOJIEKYII.
Huddy3us B razax, KUIAKOCTIX U TBEPIBIX TelaxX. bpoynosckoe Osudcenue. B3zanmoneiicTerue
(mpuTs>KEeHUE M OTTaJKUBAaHUE) MOJIEKYJ. ArperaTHble COCTOSIHMS BellecTBa. Pasnuuue B
CTPOEHUHU TBEPJBIX TEJI, ) KUAKOCTEN U I'a30B.

TemnoBoe paBHOBecue. Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO Xa0THYECKOIO
JOBIKEHMs dacTull. BHyTpeHHsas sHeprus. Pabora m Teronepenaya Kak CrocoObl M3MEHEHUS
BHYTpEHHEH »dHepruu Tena. TemmonpoBogHocTs. KonBekuusa. HWMznyuenue. Ilpumepsl
Temonepenayn B NOpuUpojie M TexHuke. KonamuecTBO TeminoThl. YaenbHash TEIIOEMKOCTb.
YnenpHast TeEIIOTa CropaHUsl TOIUIMBA. 3aKOH COXPAaHEHUs W MPEBpallleHUs DHEpPruu B
MEXaHUYECKUX M TEIUIOBBIX Ipoueccax. IlmaBieHue m oTBepAeBaHUME KPUCTAUIMYECKUX TEIL.
VnenbHas teruiora nnasieHus. Mcmapenwe u koHaeHcauud. Ilorsomenue sHeprum Ipu
HCMApEeHNH >KUAKOCTH W BBIJCJIEHUE €€ INpU KoHAeHcauuu mnapa. Kunenume. 3aBUCHMOCTB
TeMrepaTypbl KHUIEHHUS OT AaBlCHHs. YelbHas TEeIjioTa napooOpa3oBaHUS M KOHACHCAIIMU.
BnaxunocTte Bo3ayxa. Pabora ra3a npu pacmmpenuu. [IpeoGpazoBaHusi SHEPrUM B TEIJIOBBIX



MaluHax (mapoBas TypOUHa, ABUraTeNIb BHYyTPEHHET0 CrOpaHusl, peakTUBHbBIN aBuraresns). KI1/]
TEIJIOBOM MAIINHBL. JKoI02UudecKue npoo.aiemvl UCNONb308AHUSL MENI08bIX MAULUH.
DJIEKTPOMATHUTHBIE SIBJIEHHUS

Onextpusanusi GU3NYECKUX Tel. BlamMoneiicTBue 3apspokeHHBIX Tel. JBa poma
ANEKTPUYECKHUX 3apAnoB. JleIUMOCTh AIEKTPUYECKOro 3apsaa. DIEMEHTAPHBIN AJIEKTPUYECKHUI
3apsa. 3aKOH COXpaHEHHUs DIIEKTPUUYECKOro 3apsaa. [IpOoBOAHMKHM, TONYNPOBOJHUKH U
M30JIATOPHI AJEKTPUYECTBA. DJIEKTPOCKOI. DIEKTPUUYECKOE IO0JIE KaK OCOOBIM BHJ MaTepHH.
Hanpascennocms snexmpuyecko2o nons. JIeWCTBUE DIIEKTPUUYECKOTO IIOJS HA JJIEKTPUUYECKUE
3apsnbl. Konoencamop. Dnepaeus 21eKkmpuyeckoeo nojis KohoeHcamopa.

ONeKTpuyecKuid TOK. VICTOUHMKHM 3JIEKTPUYECKOrO TOKAa. ODJIEKTpUYecKas Lelb U ee
cocTaBHbIe yacTH. HampaBiieHue n IeMCTBUS AIEKTpUYecKoro Toka. Hocurenn amekTpudeckux
3apsaa0B B Metaiuiax. Cujia Toka. DIIEKTPUUYECKOe HAMpsiKEHUE. DIEKTPUUECKOE CONTPOTUBIICHUE
MPOBOAHUKOB. ENUHUIIBI COMPOTHUBIEHHUS.

3aBHCUMOCTh CHJIBI TOKa OT HampspkeHus. 3akoH Owma s ydyacTka Lenu. Y AelabHoe
conpotuBiieHne. Peoctarel. [locimenoBarenbHOE coeauHeHWE TPOBOAHUKOB. [lapamnenpHoe
COEIMHEHUE NMPOBOJHUKOB.

PaboTa 351eKTpHYECKOTO TMOJISI MO MEePEMEIIEHUI0 3JIEKTPHUECKUX 3apsaoB. MOIIHOCTh
ANEKTPUYECKOro ToKa. HarpeBaHue MNpPOBOJHHUKOB 3JIEKTPUUECKUM TOKOM. 3akoH Jkoyns -
Jlenna. DnexkTpuUecKrue HarpeBaTelbHbIE U OCBETUTENbHBIE TPHUOOpEl. KopoTKkoe 3ambIkanue.

MaruautHoe nojie. MHayKiuss MarHUuTHOTO 1ojisi. MarautHoe noJsie Toka. OnbeIT Opcrena.
MaruuTHoe T1OJie TOCTOSHHBIX MAarHuToB. MarHutHoe moje 3eMid. OJIeKTPOMAarHur.
MarsutHoe mnoJjie KaTylku ¢ TOKoM. IIpumeHeHue 3inekTpoMarHuToB. JleficTBHE MarHMTHOTO
IIOJIsI Ha NMPOBOAHUK C TOKOM M JABHXKYILYIOCS 3apsbkeHHYo dactuny. Cuna Amnepa u cuna
Jlopenya. dnekTpoaBUraTelb. SIBIeHNE dIIEKTPOMarHuTHOM nHAYKIuA. OnbiTel Dapanes.

DyieKTpoMarHuTHeie  KoneOauws. Koznebamenvuvii  Konmyp. DiekmpozeHepamop.
Ilepemennwviti mox. Tpancpopmamop. Ilepemada >IEKTPUYECKON DHEPTHM HA PACCTOSHUE.
DJIIeKTPOMAarHuTHbIE BOJIHBI U UX CBOWCTBA. [Ipunyunvi paduocesazu u meneguoenus. Bausanue
9NIEKMPOMACHUMHBLX UBTLYHYEHUL HA HCUBbLE OPSAHUSMBL.

CBer — »oanekTpoMarHuTHas BosiHa. CkopocTh cBeTa. McTOYyHHMKM cBeTa. 3aKOH
MPSIMOJIMHEHHOT'O0 PaclpoOCTpaHEeHHe CBeTa. 3aKOH oTpaxeHus cBeta. [lmockoe 3epkanio. 3akoH
npesomiieHus cBeta. JIna3pl. @OKyCHOE pacCTOSTHUE W ONTHYECKas Cuiia JTUH3bI. M300paxenue
npeaMeTa B 3epkane M JuH3e. Onmuueckue npudbopwi. ['maz kKak omNTHYECKas CHCTEMA.
Hucnepcus ceeta. Mnmepghepenyus u ougppaxyus ceema.

KBanToBbIe siBJIeHHS



Ctpoenue atomoB. [Inanerapnass mogenb atoma. KBaHTOBBIM XapaKTep MOTJIOIICHUS U
HCITyCKaHUs cBeTa aToMaMu. JInHeYaThle CIEKTPHI.
OmnpiTel Pezepdopaa.

CocraB aromHoro sapa. I[IpoToH, HEUTPOH W DBJEKTPOH. 3aKOH ODUWHIITEHHA O
MPOTIOPIUOHATBHOCTH MAacChl M JHEpPruu. [egexm macc u suepausi c6sA3U AMOMHBIX s0ep.
PagnoaxktuBnocts. Ilepuon mnonypacnaga. Adnbsda-uznyuenue. bema-uznyuenue. I'amma-
n3nyuenue. SAnepusie peakuuu. Mcrounuku sHepruu CosiHIAa W 3Be31. SlaepHasi dHEpreTuka.
Oxonoeuueckue npobremvl pabomvl amomMuwvlx daekmpocmanyuu. Jlozumerpus. Bruanue
PAOUOAKMUBHBIX UYUEHUL HA HCUBbLE OP2AHUSMBIL.

Ctpoenue u 3BoIonusi Beenennoii

'eoneHTprueckass M reJuoLEHTpUYECKas CUCTeMbl Mupa. @Duszndeckas NOpupoaa
HeOecHpix Ten ComHeuHoOU cuctembl. [Ipoucxoxaenune ComHeuHol cucteMbl. Duszmueckas
npupoaa Conuna u 38e311. Ctpoenne Beenennoit. OBomonus Beenennoit. ['mnoresa bonbiioro
B3pBIBA.

IIpumepHbIe TeMbl Ja00PATOPHBIX U NMPAKTHYECKHUX PaldoT

JlaGopatopHubie pa®OTHl (HE3aBUCUMO OT TEMaTHUECKOW NPUHAUICKHOCTH) JEIATCA
CIEYIOIIHe TUIIBI:
1. TlpoBeneHue MpsIMbIX U3MEPEHUN (PU3UUECKUX BEIUYUH

2. Pacuer 1o moyry4eHHBIM pe3yJbTaTaM IPSIMBIX U3MEPEHUN 3aBUCHMOTO OT HUX
napaMmeTpa (KOCBEHHbIE U3MEPEHHUS).

3. HaOntonenwe sIBICHUH W TIOCTAHOBKA ONBITOB (HAa KAYEeCTBEHHOM YPOBHE) IO
00HapykeHHUI0 (aKTOPOB, BAUSIONIMX HA MPOTEKAHUE TAHHBIX SIBJICHMI.

4. HccnenoBaHue 3aBUCHUMOCTH OJHOM  (U3MUECKOW BEJIMYMHBI OT JPYrol c
IpeICTaBICHUEM PE3yIbTaTOB B BU/E TpadKa Uiu TaOJINIIBL.

5. IlpoBepka 3alaHHBIX TPEANONOKEHUN (MpsAMbIe U3MEpeHUs] (U3NUYECKUX BEIUYUH U
CpaBHEHHE 33JaHHBIX COOTHOUICHUN MEXy HUMH).

6. 3HAKOMCTBO C TEXHHYECKUMHU yCTPOHCTBAMU M MX KOHCTPYHPOBAHHE.

JIiobass pabouas mporpamma JOJKHA IpeaycMaTpuUBaTh BBINOJHEHHUE J1aOOPATOPHBIX
paboT BcexX yKa3aHHBIX TUIOB. BpIOOp TemaTWku M yuciaa pabOT KaXKJIOro TUIA 3aBUCUT OT
ocobeHHocTel paboueit mporpammel 1 Y MK.

IIpoBenenne npsAMbIX U3MepeHM (PU3NYECKHX BEJMYMH

1. Usmepenue pa3mMepoB Tedl.
2. V3mepeHue pa3MepoB MabIX TEll.
3. HM3mMepeHue Macchl Tena.

4. N3mepenue ooObeMa Tena.



H3mepenue cuisl.
W3mepenune BpeMeHM Mpoliecca, nepruoaa KoueOaHHi.
H3mepenne temmeparypsl.

W3mepenue naBneHus Bo3ayxa B 0aJUIOHE TOJT OPIITHEM.

© ©o N o O

HSMCpeHI/IC CHUJIBI TOKA U €T0 PETYJIMPOBAHHC.

10. W3mepenue HampsyKeHUsI.

11. W3mepenne yrioB MajcHUsS W TPETOMIICHHS.
12. N3mepenne (GpokycCHOTO pacCTOSHUS JTUH3BI.
13. H3mepenue paaroakTUBHOTO (hOHA.

Pacuer no nmosiyyeHHbIM pe3yJibTaTaM NPSIMbIX H3MEPEHUH 3aBHCUMOTI0 OT HUX
napaMerpa (KOCBeHHbIe H3MEPEHHUS)
1. V3mepeHnue mIOTHOCTH BEIIECTBA TBEPIOTO Tea.

2. Omnpenenenne K03(PPHUIMEHTA TPEHUS CKOJIBKCHHS.
3. Omnpepenenue KECTKOCTH TPYKUHBI.
4

. Onpenenenue BBITAJIKABAIONIECH CHIIBI, JEUCTBYIOIEH Ha MOTPYKEHHOE B KUIKOCTH

TEJIO.
5. Onpenenenne MOMEHTA CHIIBI.
6. M3amepeHue CKOpOCTH PaBHOMEPHOTO JBIIKEHHS.
7. 3amepenue cpeaHeil CKOPOCTH ABIKCHUS.
8. U3MepeHne yckopeHHs PaBHOYCKOPEHHOTO JBHKCHUS.
9. Ompenenenue pabOThl K MOIIHOCTH.
10. OrnpeeneHne 4acTOThI KOJIeOaHU# rpy3a Ha IPYKUHE U HUTH.
11. OmnpeneneHne OTHOCUTEIHHON BIIaKHOCTH.
12. Omnpenenenne KOJINYECTBA TETUIOTHI.
13. OmnpenencHue yaenbHOU TEIIIOEMKOCTH.
14.  H3mepenue pabOTHl U MOIIHOCTH AJIEKTPHUECKOTO TOKA.
15. W3mepeHne compoTHUBICHUS.
16. OmnpeneneHne ONTUYECKONW CHITBI JIMH3HIL.
17.  HccnepgoBaHue 3aBUCHMOCTH BBITAJIKHBAIOIICH CHIIBI OT 00beMa MOTPYKEHHOMH

9aCTHU OT IJIOTHOCTH XXHUJKOCTHU, €€ HC3aBHMCHUMOCTH OT IINIOTHOCTH B MACChI T€JIA.

18. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS OT XapakTepa IMOBEPXHOCTH, €€
HE3aBHUCUMOCTH OT ILJIOIIA/H.

Haouro1eHue siBJIeHUI M IOCTAHOBKA ONBITOB (HA KAYeCTBEHHOM YPOBHE) 10
00HapY:KeHHNI0 (PAKTOPOB, BJUSIOIINX HA IPOTEKAHUE JAHHBIX SIBJIEHU

1. HaGnronenue 3aBUCMMOCTH TepuUOJa KojebaHW Tpy3a Ha HHUTH OT JUIMHBI U



HC3aBHUCHUMOCTH OT MAaCCHI.

2. HaGnroneHue 3aBUCHMOCTH TIEPHOJIa KoJIeOaHU Tpy3a Ha MPYKUHE OT MacChl U
JKECTKOCTH.
3. HaOmroneHne 3aBUCUMOCTH JIABJICHUS Ta3a OT 00beMa U TeMIIEPaTyphl.

4. HaOnroeHre 3aBHCUMOCTH TEMIEpaTypbl OCTHIBAIOILICH BOJBI OT BPEMEHHU.
5. HccnenoBanue siBICHUS B3aUMOJICHCTBHS KaTYIIKU C TOKOM U MarHuTa.

6. VccnenoBaHue SIBICHUS 3JIEKTPOMATHUTHOW WHITYKIIU.

7. HaGmoneHue sIBICHUST OTPaKEHUS W TPEIOMIICHHS CBETA.

8. HalGmoneHue sBIeHHS AUCTICPCUH.

9. OGHapy>XeHHE 3aBUCUMOCTH CONPOTHUBIICHUS MPOBOJHUKA OT €T0 MapamMeTpOB H
BEILECTBA.
10. UccnenoBanue 3aBUCHMOCTH Beca Tella B XKUAKOCTH OT o0beMa MOTpy>KeHHOM

YacTH.
11. HccnenoBanne 3aBUCHMOCTH OJHOW (PU3WMYECKOW BEIWYWHBI OT JAPYrod C

MNpeaACTaBJICHUCM PC3YJIbTATOB B BU/C T pa(bI/IKa NI Ta6J'II/II_H>I.

12. HccnenoBanue 3aBUCUMOCTH MacChl OT 00beMa.

13.  HccnenmoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHH NP PABHOYCKOPEHHOM JBHKCHUH
0e3 Ha9aJIbHOW CKOPOCTH.

14.  HccnegoBaHue  3aBUCUMOCTH  CKOPOCTH OT BPEMEHM W IyTH TpHU
PaBHOYCKOPEHHOM JBUKEHUHU.

15. VccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI OT CHUIBI JaBIICHHS.

16. HccnenoBanne 3aBUCUMOCTH JIe(hOpMaITUU TPY>KUHBI OT CHJIBL.

17. HccnenoBanue 3aBUCUMOCTH TEepHO/a KojeOaHUW Tpy3a Ha HUTH OT JUIMHBI.

18.  HccnenoBaHue 3aBUCHMOCTH IepuoAa KoOJeOaHUN Tpy3a Ha MPYKHHE OT
KECTKOCTH U MaCCHI.

19. HccnenoBanue 3aBHCUMOCTH CHITBI TOKA 4epe3 MPOBOTHHK OT HANPSIKCHHS.

20. HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa Yepe3 JaMIIOUKy OT HApsHKEHHS.

21. HccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMIICHHS OT YTiia TaJcHUS.

IIpoBepka 3ajaHHBIX NPeANOJ0KeHUN (MPsiMble U3MepeHust PU3NYeCKNX BeJUUNH
M CPaBHEHHUE 32/IaHHBIX COOTHOIIeHU Mekay HuMn). [IpoBepka runores

1. IlpoBepka rUMOTE3BI O JTUHEWHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH B TpyOKe
OT TEMIEPATYPHI.

2. [IpoBepka  rUmoTe3pl O  NPSIMOM  MPOMOPLIUOHATBHOCTH  CKOPOCTH  TPH
PaBHOYCKOPEHHOM JIBUKEHHUH IPONJIEHHOMY IIyTH.

3. TIpoBepka rumoTessl: MpU MOCIEI0BATEIFHO BKIIOYEHHBIX JTAMIIOYKHA M IPOBOJIHHUKA



WJIN ABYX IPOBOAHUKOB HAIIPSAXKCHUA CKIIaAbIBATh HCJIb3A (MO)KHO).
4, HpOBepKa IMpaBrjia CJIIOKCHHA TOKOB Ha ABYX IMAapalJICIbHO BKIIOYCHHBIX PE3UCTOPOB.

3HAKOMCTBO € TeXHHYECKHMMM YCTPOICTBAMM M MX KOHCTPYMPOBaHHE

5. KoHcTpyrnpoBaHue HAKIOHHOW TUIOCKOCTH C 3amaHHBIM 3HaueHueMm KIIJI.

6. KoncrpyupoBaHue apeoMeTpa U UCIBITAHHE €ro PabOTHI.

7. COOpKa 2JIEKTPUYECKOH 1IEMU U U3MEPEHUE CUIIBI TOKA B €€ Pa3JIMYHBIX YYaCTKaX.

8. COopka 3JeKTpOMarHuTa M MCIBITAaHUE €TO JCHCTBHUS.

9. M3yueHue AIEKTPUICCKOTO JBUTATENS TIOCTOSHHOTO TOKa (HA MOJEIH).

10. KoHcTpyupoBaHue 3IIEKTPOJBUTATEINS.

11. KonctpynpoBanne Mozienu Tesneckomna.

12. KonctpynpoBanue Mozenu JIOJIKHA C 33JaHHON T'PY30MOABEMHOCTHIO.

13. O11eHKa CBOETO 3pEeHUS U TIOJI00P OYKOB.

14. KoHcTpyupoBanue mpocteiiiero reneparopa.

15. N3yuenue cBOMCTB N300paKeHUS B JIMH3AX.

TemaTuyeckoe NJIAHUPOBaHHE
7 kaace
No | Hazpanwme paznena KomnuectBo
n/n 4acoB
1. BBenenue 4 4 4
2. [TepBoHavYaIbHBIE CBEJICHHSI O CTPOSCHUU BEIIeCTBa 6 U 6
3. B3anmonenctue Tten 21 u 21
4, JlaBJieHUE TBEPbIX TEJI, )KUIKOCTEH 1 ra3oB 21 4 21
5. PaGoTa u MmomHOCTH 12 94 12
6. | UToroBoe nmoBTopeHue 4
Bcero 68
8 kiace
No | HazBanue paznena KomnunyectBo
n/m 4acoB
1. | TemnoBsie sinenus 11 g 11
2. | Vi3MeHeHue arperaTHbIX COCTOSIHUE BelmecTBa». 12 4 12
3. | DaekTpudeckue siBIeHus 26 9 26
4. | MaruutHoe noJe 6 4 6
5. | CBeToBbIC SIBIICHUS 13
Bcero 68

9 kiacce



https://sgo.cit73.ru/angular/school/planning/
https://sgo.cit73.ru/angular/school/planning/
https://sgo.cit73.ru/angular/school/planning/
https://sgo.cit73.ru/angular/school/planning/
https://sgo.cit73.ru/angular/school/planning/

Ne | HazBauwue paznena KonunuectBo

n/m 4acoB

1. | 3aKOHBI ABMIKEHUS U B3AaUMOIECHCTBUS 31

2. | Mexannueckue KojaeOaHus 1 BOJIHBI. 3BYK 16

3. | DaekTpoMarHuTHOE MoJe 21

4. | CrpoeHue aTromMa M aTOMHOTO sifpa. Vcronp3oBaHue dHEPrHU 21
ATOMHBIX s7IEep

5. | Crpoenue Becenennoi 8

6. | UToroBoe nmoBTopeHue 2

Bcero

99
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