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1. HOACHUMTEJIBHAS 3AIIMCKA.

Pabouas mporpamma 1o (hu3uKe 1711 OCHOBHOM MIKOJIBI pa3paboTaHa B COOTBETCTBHHU:
c TtpeboBanusiMu DenepanbHoro locymapcTBeHHOro 00pa30BaTENBHOTO CTaHIApTa
obmiero ob6pazosanust (PI'OC OOO ot 17 nekabpst 2010 B pemgakmuu ot 31.12.2015 N 1577);

e c asropckoil mporpammoir (E.M. T'yrnuk, A.B. Ileppiukun  IIporpammsel s
o0meo0Opa3oBarenbHbIX yupexxaeHuid. @dusmka. ActpoHomus.7-11 i/ coct. B.A.
Koposun, B.A. Opnos.- M.: JIpoda, 2010. — 334c.);

e [Ipumepnsle nporpammsel o yuyeOHbIM NpeaMeram. dusnka. 7-9 knacchbl: NpoekT. — M.:
[Ipocsemenue, 2011. -48 ¢. — (CranmapThl BTOPOTO MOKOJICHHUS).

e OCHOBHOM 00pa3oBaTeNBHOM MpOrpaMMBbl OCHOBHOTO o0miero oOpa3oBanus MBOY
«Epmunkas OOILl»;

¢ [lonoxenus o mopsiake pa3pabOTKH, pACCMOTPEHHS M YTBEPXKIACHUS paboUeil porpaMMBl
yae6Horo npeameta (kypca) MBOY «Epmunkas OOL» (@IOC OOH, ®T'OC 000).

JlaHHBIN TIpeAMET BXOJUT B 00pa3oBaTejbHYI0 00JacTh «EcTecTBeHHO-HAYy4YHBIC
MIPEAMETHD».

[Ipennaraemass mporpamma oOecreduBaeT CUCTEMY (YHIAMEHTANbHBIX 3HAaHUI OCHOB
(bM3UYIEeCKO HAYKH JIJISl BCEX yUJalTuXCsi OCHOBHOM IITKOJIBI.
B mporpamme, kpomMe mnepeyHs 3JIEMEHTOB Y4eOHOW HHpOpMAIMH, MpeabsBIIEeMOM
YYaIIUMCSI, COJIEPKUTCS TIEPEUCHb IEMOHCTpAIil M (POHTATBHBIX TA0OPATOPHBIX PadoT.
esun n3yyeHus Gpu3uKu
H3yuenue usuku 6 00paA306amMeENbHBIX YUPEHCOCHUAX OCHOBHO20 00ULeco
00pa3oeanus HANPAGIEHO HA OOCHUICEHUE CTIE0YIOUUX Uelell:
* 0c60eHUe 3HAHUI O MEXAaHWYECKUX, TEIJIOBBIX, AJIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;
BEJINYMHAX, XAPAKTEPU3YIOIIMUX ATHU SABJICHUS; 3aKOHAX, KOTOPHIM OHM IMOJYUHSIIOTCSA; METOAAX
Hay49HOTO TO3HAHUSI IPUPOBI M (HOPMUPOBAHUE HA STON OCHOBE MPEACTABICHUN 0 (Pr3nUecKon
KapTUHE MUPA;
* 0o61adenue ymeHuAMU TIPOBOINTH HAOIIOACHUS IPUPOIHBIX SIBJICHUI, OMUCHIBATH U 000011aTh
pe3ynbTaThl HAOMIOACHUN, HCIOJIB30BaTh IMPOCThIE HM3MEPUTENbHbIE MPUOOPHI IS M3Yy4EHUS
(buznyuecKkux SBJICHHM; MPEICTABIATh PE3ylbTaThl HAOMIONCHUN WM HU3MEPEHUN C MOMOIIBIO
Tabnui, TpaduKOB U BBISBISATH Ha 3TOM OCHOBE AMIUPHUYECKUE 3aBUCUMOCTU; HPHUMEHSTh
MOJIyYeHHBIE 3HAHUSA Il OOBSICHEHHS Pa3HOOOPAa3HBIX MPUPOIHBIX SBICHUI U TPOIIECCOB,
MPUHIIUIIOB JEHCTBUS BAXKHEHIIINX TEXHUUYECKUX YCTPOUCTB, AJIs pelieHus: GU3NYECKuX 3a/1ay;
* pazeumue TO3HABATEIbHBIX WHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH,
CaMOCTOSITEIBHOCTH B TNMPUOOPETEHUHM HOBBIX 3HAHMM MPH pelIeHUHd (U3MUYECKUX 3aJad |
BBITIOJIHEHUHM OSKCIIEPUMEHTAIbHBIX HCCIEIOBaHUN C HCHOJIb30BaHUEM HH(DOPMALIMOHHBIX
TEXHOJIOTUH;
* gocnumanue YOSKIESHHOCTH B BO3MOXXHOCTU TIO3HAHMSI MPUPOJBI, B HEOOXOAUMOCTH
Pa3yMHOI'0 MCHOJIb30BaHUSl JOCTHMKEHUI HAyKM M TEXHOJIOTMH JUIsl JaJIbHEMIEro pa3BUTHUSA
Yel0BEYECKOro O0IIecTBa, YBaXKCHHsI K TBOPIIAM HAyKW M TEXHUKH; OTHOIICHHS K (PU3UKE KaK K
3JIEMEHTY 00111e4eTI0BEYECKON KYIbTYpHI;
* npumeHeHue NOJYYEeHHbIX 3HAHUN U YMEeHWll U1 PEIICHUS NPAaKTHUYECKUX 3a]1ad
MOBCETHEBHOM JKM3HM, U1 oOecreueHHs O€30MacHOCTH CBOEW IKHU3HH, PpalMOHAIBHOIO
IIPUPOIOIIOJIL30BAHUS U OXPAHbl OKPYXKAIOLIEH Cpenbl.
OTH 1IeTH JOCTUTaloTCs Oarogapsi perieHuIo CIeAyIOInX 3a1a4:
® 3HAKOMCTBO Yy4YalIUXCsl C METOJAOM HAaydyHOrO0 TMO3HAaHUA U METOJaMHU HCCIEI0BAHUS
(bu3MYECKUX SIBIICHUH;



® OBJIAJICHUE YYaAIIUMHCS OOILEHAyYHBIMU IOHSATUSIMM: SBJICHUE INPUPOJBI, SMIHUPUUYECKU
YCTAaHOBIICHHBIN (PaKT, THIIOTE3a, TEOPETUUYECKUH BBIBOJ, HIKCIIEPUMEHTAIbHAs MpPOBEpKa
CIIEACTBUM 13 THIOTE3EL;

e (QopmupoBaHHME Yy YdYalIMXCS YMEHUN HaOMIOAAaTh (U3MUECKUE SBJICHUS, BBIMOJIHAThH
¢u3nveckue  OMBITHI,  J1adOpaTopHble  PadOTBI M OCYIIECTBIATH  IPOCTEHIIHE
9KCIEPUMEHTAJIbHBIE HCCIEIOBaHUS C HUCIHOJb30BAaHUEM M3MEPUTENBHBIX IMPUOOPOB,
OLIEHUBATH MTOTPEIIHOCTH POBOJUMBIX U3MEPECHUN;

® MpUOOpETeHHE YYAIIUMHUCS 3HAHUH O MEXaHMYECKUX, TEIUIOBBIX, OSJIEKTPOMArHUTHBIX
SIBIICHUSIX, O (PU3UUECKUX BEITMUMHAX, XaPAKTEPUIYIOIIUX ITH SBIICHHSL.

¢ [OHMMAaHWE YYalINMHCS OTIMYNI HAyIHBIX JaHHBIX OT HEMPOBEPEHHOW MH(POPMALINY;

e OBJAJCHUE  YYAlIMMHUCA  YMEHUSAMH  HCIOJIb30BAaTh  JOTNOJHUTEIBHBIE  HCTOYHUKH
nH(popmaluy, B 4aCTHOCTH, BCeMUpHOU cetu HTepHeT.

1.1. O0mas xapakrepucTuKa y4eOHOro npeamera

[TockonbKy (hu3HuecKre 3aKOHBI JIEKAT B OCHOBE COJIEpKaHU KypCOB XUMUHU, OMOJIOTHH,
reorpauu, acTpOHOMHUH, MIKOJBHBIM KypC (DU3HKHU SBISETCS CHCTEMOOOPa3yIOIIUM Ui BCEX
€CTECTBEHHO-HAY4HBIX NTPEJMETOB.

®dusnka Kak Hayka O HamOoJsiee OOMIMX 3aKOHAaX MPHUPOJIbI, BBICTYNas B Ka4eCTBE
ydeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHCTEMY 3HaHHil 00
oKpyxaromieM mMupe. OHa pacKpbhIBaeT pojib HAYKU B SKOHOMHYECKOM U KYJIbTYPHOM Pa3BUTHHU
obmiecTBa, CHOCOOCTBYeT (OPMHUPOBAHHIO COBPEMEHHOTO HAYYHOTO MHPOBO33peHus. Jlis
pelieHus 3aaa4 GopMHpPOBaHUS OCHOB HAYYHOTO MUPOBO33PEHUS, PA3BUTHUS HHTEIIEKTYaIbHbIX
CIOCOOHOCTEl M TMO3HABATENbHBIX HHTEPECOB IIKOJIBHUKOB B Ipoliecce H3ydeHHs (PU3UKU
OCHOBHOE BHHUMAaHHE CJIEAyeT YACNATh HE Mepefaye CyMMbl TOTOBBIX 3HAHUI, a 3HAKOMCTBY C
METO/JIaMHi HAy4YHOT'O MMO3HAHUS OKPYXKAIOUIero MHpa, MOCTaHOBKE MpoOieM, TpeOyromux OT
yUalIuXxcs CaMOCTOSATENbHON AEATEILHOCTHU IO UX Pa3peleHuIo.

['ymanuTapHoe 3HaYeHHE (PU3UKHM KaK COCTABHOM YacTH 00IIero oopa3oBaHUM COCTOUT B
TOM, YTO OHA BOOPYXAET IIKOJIbHUKA HAYYHBIM MEMOO0OM NO3HAHUA, TIO3BOJISIONIUM M10Ty4aTh
00BEKTUBHBIE 3HAHUS 00 OKPYXKAIOIIEeM MHpE.
3HaHue (PU3MUECKUX 3aKOHOB HEOOXOIUMO JUIsl M3Y4YEHUS XUMHH, OHOJOruu, (usnueckoin
reorpaduu, Texuojoruu, ObX.

Kypc ¢usuku B mnpumepHodl mporpamMme OCHOBHOTO oOmiero oOpa3oBaHUS
CTPYKTYpPUPYETCSI HA OCHOBE PACCMOTPEHUS PA3IUNYHBIX (POPM JBHKEHUSI MATEPUU B MOPSAJIKE UX
YCIIOKHEHUSA: MEXaHUYECKUE SIBJICHHS, TEIUIOBBIC SBJICHUS, 3JCKTPOMArHUTHBIC SBJICHUS,
KBaHTOBbIE siBIIeHUS. DU3MKa B OCHOBHOM IIKOJIE U3y4YaeTCsl HA YPOBHE PacCMOTPEHHUSI SIBICHHIA
MPHUPOBI, 3HAKOMCTBA C OCHOBHBIMHM 3aKOHaMU (PU3MKKM M TPUMEHEHHWEM 3THUX 3aKOHOB B
TEXHHUKE U MIOBCEAHEBHON KU3HU.

1.2. MecTo y4eOHOro0 npeaMeTa B y4eOHOM ILIaHeE.

@OenepanbHblil 0a3UCHBIN yuyeOHBIN MIaH A 00pa3oBaTenbHBIX yupexkaeHuil Poccuiickoit
®enepanun oTBOIUT 208 YacoB Juis 0043aTENbHOTO U3y4eHUs! (U3UKU Ha CTYIIEHHM OCHOBHOTO
oOmiero obpasosanusi. B Tom uncie B 7 kiacce — 70 yacoB, B 8 kiacce - 72 4yaca, B 9 knacce —
68 yacoB u3 pacyera 2 y4eOHBIX yaca B HEENIO.

Pabouas mporpamMma 1o (u3MKe COCTaBjIeHa Ha OCHOBE O0S3aTEIbHOIO MHMHUMyMa B
cooTBeTcTBUH ¢ basucHbIM yae6HbIM manoM MBOY «Epmurkas OOIL» mo 2 yaca B HelENIO B
7-9 knaccax.

1.3. .JII/I‘IHOCTH])IC, METAIIPEAMETHLIC H IPEAMECTHBIC PE3YJAbTATbI

OCBOCHUS Kypca pu3uKHU
CTaH,I[apT YCTaHaBJIMBACT Tpe60BaHI/IH K pe3yjibTaTaM OCBOCHUS 06y‘IaIOIJ_II/IMI/IC$I
OCHOBHOM OGpEBOB&TCJIBHOﬁ nporpamMmbl OCHOBHOTO O6I.I.[Cl“0 O6pa3OBaHI/I$II



JMYHOCTHBIM, BKITFOYAIOIIUM TOTOBHOCTh U CIIOCOOHOCTH 0OYYaromUXCs K CAMOPA3BUTHIO
U JIMYHOCTHOMY CaMOOIIPE/IEICHUI0, CHOPMHPOBAHHOCTh HMX MOTHUBAIMM K OOYYEHUIO U
LIEJICHAIIPABJICHHOM II03HABATEJIBHOM JIEATEIBbHOCTH, CHUCTEMbl 3HAYUMBIX COLMAIbHBIX U
MEKIIMYHOCTHBIX OTHOLIEHUH, IIEHHOCTHO-CMBICIIOBBIX YCTAHOBOK, OTPaKarOLIUX JINYHOCTHBIE U
FPAKJAHCKUE IMO3ULIMM B  JCATCIBHOCTH, COLMAIBHBIE KOMIIETCHIMH, IIPaBOCO3HAHUE,
CMOCOOHOCTh CTAaBUTh M€ W CTPOHUTH >KM3HEHHBIC IUIAHBI, CIIOCOOHOCTH K OCO3HAHHUIO
POCCUICKON UICHTUYHOCTH B ITOJIMKYJIBTYPHOM COLUYME;

METaINpeIMETHBIM, BKIIIOYAIOIIMM OCBOCHHBIC O0YYAIOIIUMHUCSI MEXIPEAMETHBIC TOHATUS
U YHHBEpCAJIbHBbIC yueOHBbIC JEUCTBUS (PETyIsTUBHBIC, MMO3HABATEIIbHbIE, KOMMYHHUKATUBHbIE),
CIIOCOOHOCTh WX WCIIOJIb30BaHHUS B Y4eOHOHM, IMO3HABATEIBHOW W COIMAIBHOW IPAKTHKE,
CaMOCTOSITEILHOCTh TUTAHUPOBAHMS M OCYILIECTBIICHUS YYEOHOU ACSITEIPHOCTA U OpPraHu3alluu
y4eOHOTO COTPYIHUYECTBA C TEAaroraMd M CBEPCTHHUKAMH, TMOCTPOEHHWE WHIWBUIYAIbHOU
00pa30BaTeNIbHON TPAaeKTOPUHU;

OpeAMETHBIM, BKIIIOHAIOOIMM OCBOCHHBIC O6yanOHIHMHC$[ B XO0A€ H3Yy4YCHUA yqe6H0r0
npeaMeTa yMeHuUsl, crienupudecKkue s JaHHOW MpeIMeTHONU 00JacTH, BUIBI JESTEILHOCTH 10
MOJYYCHUI0O HOBOTO 3HAHUS B paMKax ydeOHOTO TIpeAMeTa, €ero mpeoOpa3oBaHUI0 U
MPUMEHEHUIO B  Y4e€OHBIX, YUEOHO-NIPOEKTHBIX M  COIMAIbHO-TIPOCKTHBIX CHUTYaIUsX,
CbOpMI/IpOBaHI/Ie HAaY4YHOI'O THUIIa MBIIIJICHUSA, HAaYYHBIX Hpe}ICTaBHCHI/Iﬁ 0 KJIHOUYCBBIX TCOPHUAX,
THUIIAX U BHUIOAX OTHOHIeHHfI, BJIAICHUC HayLIHOI\/’I TepMHHOHOFHeﬁ, KIIFOYCBBIMH TIOHATHUSAMU,
MCTOJaMHU U IIPpUEMaMH.

JIMYHOCTHBIE Pe3yJbTAaThbl OCBOEHHSI OCHOBHOH 00pa30BaTe/IbHOW MNPOrpaMmbl
OCHOBHOI'0 00111er0 00pa30BaHUSA 0JIKHBI OTPAKATD:

1) dopmupoBaHHE OTBETCTBEHHOTO OTHOIIECHUS K YUYCHHIO, TOTOBHOCTH M CIOCOOHOCTH
00yJarommxcsi K CaMOpPa3BUTHIO M caMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TMOCTPOCHHIO JANbHEHIIECH WHIANBUIYaTbHON TPACKTOPUH
oOpa3oBaHus Ha 0aze OPUEHTUPOBKU B MUpe npodeccuit u mpodhecCuoHaIbHBIX MPEANOYTEHUH,
C y4eTOM YCTOMYMBBIX IO3HABATENbHBIX HMHTEPECOB, a TaKKe Ha OCHOBE (opMHpOBaHUS
YBXXHUTEIBHOTO OTHOILLIEHUS K TPYY, Pa3BUTHS ONBITA YYACTUS B COLIMATIHLHO 3HAYUMOM TPY/E;

2) QopMupoBaHHE LEIOCTHOIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Da3BUTHS HAyKd M OOIIECTBEHHON NPAKTHKH, YYHUTHIBAIOLIETO COIHAJIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPA;

3) q)OpMI/IpOBaHI/IC OCO3HAHHOT'O, YBAXXUTCIIBHOTO U ,I[O6pO)KeJ'IaT€J'IBHOI‘O OTHOIICHHUA K
APYromMy 4CJIOBCKY, €I0 MHCHUIO, MHUPOBO33PCHUIO, KYIBTYPC, SA3bIKY, BEPC, rpaxcnaHCKoﬁ
MO3UIHHU, K UCTOPHUH, KYJIbTYPEC, PCIUTUU, TpaAULIUAM, A3bIKaM, HECHHOCTAM HapOJd0B Poccuu u
HapoJI0B MHUPaA; 'OTOBHOCTU U CIIOCOOHOCTH BECTHU Auajor ¢ ApyrumMu JrOJAbMHU U JOCTUIAaTh B
HEM B3aMMOIIOHUMAaHUAI,

4) ocBOEHHE COLMATBHBIX HOPM, IIPAaBUJ MOBEACHUS, pojied 1 (OPM COLMAIBHON KU3HU B
rpymnmnax u cooOIecTBax, BKIOUask B3pOCible U COLMATIbHbIE COOOIIECTBA; y4acTHE B IIKOJIHLHOM
CaMOYIPaBJICHUM M OOIIECTBEHHOH >KM3HM B Tpe/ieNax BO3PACTHBIX KOMIIETEHIMH C y4eToM
PETrHOHAIBHBIX, 3THOKYJIBTYPHBIX, COLIMANBHBIX M SKOHOMHUECKUX 0COOEHHOCTEH;

5) Pa3BUTHEC MOPAJIBHOTO CO3HAHUA U KOMIICTCHTHOCTHU B PCIICHUH MOPAJIbHBIX HpO6HCM
Ha OCHOBC JIMYHOCTHOI'O BBI60pa, (I)OpMI/IpOBaHI/IC HPaBCTBCHHBIX YYBCTB W HPABCTBCHHOI'O
IOBCICHHA, OCO3HAHHOT'O 1 OTBETCTBCHHOT'O OTHOIICHUSA K COOCTBEHHBIM MOCTYIIKaM

6) GpopMupoBaHEe KOMMYHMKATHBHON KOMIIETEHTHOCTH B OOIIEHUHU U COTPYAHUYECTBE CO
CBEPCTHHKAMM, JETbMHM CTapUIero W MJIAJIIEr0 BO3PacTa, B3POCIBIMH B  IPOLECCE



00pa3oBaTeJIbHOM, OOLIECTBEHHO MOJIE3HON, yIeOHO-HCCIIEN0BATENbCKOM, TBOPUECKON U APYTUX
BU/JIOB JI€ATEIBHOCTH;

7) bopMupoBaHHE IIEHHOCTH 3JJ0POBOTO U 0€30MacHOro 00pasa KU3HU; YCBOCHUE MPABUI
HUHAUBUAYAJIBHOIO W KOJUICKTUBHOI'O 6e3OHaCHOFO IIOBCACHUA B ‘Ipe3BBI'—IaI>iHbIX CUTyanusx,
YIpoOXaromux XKU3HU U 30J0POBBIO Hmﬂeﬁ, IIpaBUJI IOBCACHHWA HAa TPAHCIIOPTE W HA JOPOrax;

8) dopmMupoBaHHEe OCHOB 3KOJIOTHYECKOW KYIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO SKOJIOTMYECKOTO MBIIUIEHUS, PA3BUTHUE OIbITA HSKOJOTMYECKH OPUEHTHUPOBAHHOMU
pedQIeKCUBHO-OIICHOYHON U MPAKTHYECKON ACATEIBHOCTH B )KU3HEHHBIX CUTYAILIUX;

MeTal’lpeI[MeTHble PeE3yJbTAaTbl OCBOCHUHA OCHOBHOI1 Oﬁpa3OBaTeJ'leOI7I NnporpaMmmal
OCHOBHOTIO 0011IEr0 Oﬁpa3OBaHI/lﬂ AOJIKHBI OTPpaKaTh:

1) yMeHHE CaMOCTOATEIBHO OMNPENCNSITh 1M CBOEr0 OOydeHMs, CTaBUTb W
dbopmyupoBaTh A ceOsi HOBBIE 3a7]a4ui B y4eO€ U MMO3HABATEIHHOU JEATEIHLHOCTH, PA3BUBATH
MOTHBBI M1 HHTEPECHI CBOEH MMO3HABATEIILHOM JESITEILHOCTH;

2) yMeHHE CaMOCTOSITENbHO IUIAHUPOBaTh NYTH JOCTMDXKEHHS LeJell, B TOM 4HCIe
anbTepHATUBHbIE, OCO3HAHHO BbIOMpaATh Hanbosee 3(pPeKTUBHBIE CIOCOOBI pelIeHns YUeOHBIX U
M03HABaTEeNbHBIX 3a/1a4;

3) yMeHHE COOTHOCHUTb CBOM JEWUCTBUS C IUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYLIECTBIISTDH
KOHTPOJIb CBOE€ JESTEIBHOCTH B IMPOLECCe OCTUXKEHUS pe3ylbTara, ONpeAessiTh CHOCOObI
JEHCTBUM B paMKax MPEJIOKEHHBIX YCIOBUNM U TpeOOBaHUH, KOPPEKTHUPOBATH CBOM JICHCTBHS B
COOTBETCTBUU C U3MEHSIIOLICHUCS CUTYyaIuEH;

4) yMeHHEe OILIeHMBAaTh NPABWJIBHOCTb BBIMOJIHEHHUS Y4eOHOW 3ajgaud, COOCTBEHHBIE
BO3MOYHOCTH €€ PeIlEeHUs;

5) BnajzeHue OCHOBAMH CaMOKOHTPOJI, CAMOOLEHKH, TPUHATUS pElIeHud U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4eOHO U 1MO3HABATENbHON ACITEIbHOCTH;

6) YMCHHUC OIIPCACIATh IIOHATHA, CO3daBaTb O606H_[6HI/I5[, yCTaHaBJIMBATb AaHAJIOTUU,
KJ'IaCCI/I(bI/II_[I/IpOBaTB, CaMOCTOATEIIBHO BBI6I/IpaTB OCHOBAaHUA U KPUTCPHUU JIA KJ'IaCCI/I(l)I/IKaHI/II/I,
YCTaHAaBJIMUBATDb IIPUYIUHHO-CJICACTBCHHBIC CBiA3H, CTPOUTD JIOTHYECKOC pacCyxKacHue,
YMO3AKIIFOYCHUEC (I/IH,I[YKTI/IBHOC, ACAYKTUBHOC U 110 aHaJ'IOFI/II/I) n A¢€j1aThb BBIBOJBI,

7) YMCHUEC CO30aBaTh, IPUMCHATL U Hp606paSOBLIBaTB 3HAaKHM U CUMBOJIbI, MOACIN U CXCMBI
JJI pCIICHUA y‘Ie6HBIX U II0O3HAaBATCJIBbHBIX 3a1a4,

8) cMBICTIOBOE UTEHUE;

9) YMCEHUE OPraHU30BbIBATH y‘Ie6HOC COTPYAHUUCCTBO U COBMECCTHYIO ACATCIBHOCTb C
YUYUTCIIEM U CBEPCTHUKAMU; pa6OTaTB WHJAUBUAYAJIbHO U B I'PYIIIC: HAXOANUTH O6H.[€C peUIiCHUuC "
paspeuaThb KOH(bHHKTBI Ha OCHOBE COIJIACOBAHUS IO3UIUM 1 y4y€Ta UHTCPECOB, q)OpMy.TII/IpOBaTL,
APTYMCHTUPOBATL U OTCTAUBATh CBOC MHCHUC,

10) YMCEHUEC OCO3HAHHO HCIIOJIb30BATh PCYCBLIC CPEACTBA B COOTBCTCTBUU C 3ajadei
KOMMYHUKAIIUAU IUIA BBIPAKCHHUA CBOUX YYBCTB, MBICIIEN U HOTpG6HOCTCI>i; IJIAaHUPOBAHUA U
peryisimun CBOCH ACATCIIBHOCTH, BJIAJCHUC YCTHOﬁ U IMHMCbMEHHOM pC€YbtO, MOHOJIOTHYECKO i1
KOHTEKCTHOM PCYbIO;

11) ¢opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B OO0JACTH  MCIOJIB30BaHUSA
MH(POPMAIIMOHHO-KOMMYHUKAITMOHHBIX TexHoJorui (manee WMKT- kommnereHuum); pa3BuUTHE
MOTHBALMM K OBJAJCHUIO KYJIbTYpOM aKTUBHOTO IIOJIb30BAaHUSA CJIOBapsIMU M JIPYTUMHU



IIOMCKOBBIMU CUCTEMAaMHU;
(B pexn. Ilpukaza Munoopnayku Poccum ot 29.12.2014 N 1644)

12) popmupoBanue U pa3BUTHE SKOJIOTHMUECKOTO MBIIUICHHS, YMEHHE MPHUMEHSATh €ro B
MO3HABATENbHON, KOMMYHUKAaTHBHOW, COLMAIBHOW MpakTHKe U  NpodecCHOHATBHON
OpHEHTAINH.

Hpe[[MeTHbIe PE3yabTaThl H3yICHUSA (l)I/ISI/IKH

1) dopmupoBanue mnpeacTaBICHUI O 3aKOHOMEPHOU CBSI3U W IMO3HABACMOCTH SIBJICHUN
pUpPObl, 00 OOBEKTUBHOCTH HAayYHOTO 3HAHUS; O CUCTEMOOOpasyoolled poiau (QU3UKU AJs
pa3BUTHUS IPYTMX €CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTMi; HAYYHOTO MUPOBO33PEHHUS Kak
pe3ysbTaTa U3ydeHHUs] OCHOB CTPOEHUS MaTepuu U (yH/IaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

2) dbopMHupoBaHHUE MEPBOHAYAIBHBIX MPEACTABICHUN O (PU3NYECKON CYIIHOCTH SBJICHHM
NpUPOJBl (MEXaHUYECKUX, TEIJIOBBIX, JJICKTPOMAarHUTHBIX W KBAHTOBBIX), BUJAX MaTepuu
(BemiecTBO W MOJE), ABMKEHUU KaK COcO0e CYIIECTBOBAHUS MaTEPHH; YCBOCHHE OCHOBHBIX
uJIed MEXaHWUKH, AaTOMHO-MOJIEKYJISIPHOTO YyYEHHUS O CTPOCHHH BEIIECTBA, DJIEMEHTOB
JNIEKTPOJIMHAMUKA W KBAHTOBOW  (M3WMKH; OBJAJCHHUE TMOHATHWUHBIM  amnmapaTtoM U
CUMBOJIMYECKUM SI3BIKOM (DU3HKH;

3) npuoOpeTeHHE OmNbITa MPUMEHEHUS HAYYHBIX METOJIOB TIIO3HAHMS, HAOIIOIEHUS
(UBUYECKUX SIBJICHUHN, TPOBEICHUS OIBITOB, MPOCTHIX AKCIEPUMEHTAIBHBIX HCCIEIOBAHUMH,
NpSIMBIX U KOCBEHHBIX H3MEpPEHUNl C UCIHOJh30BAHUEM AaHAJIOTOBBIX U  LHU(POBBIX
M3MEPUTENbHBIX MPHUOOPOB; NOHUMAaHNE HEU3OEKHOCTH MOTPEIIHOCTEH JTH00BIX H3MEPEHUI;

4) mnouuManue (GHUIMYECKUX OCHOB W MPHUHIUIOB JeHCTBUA (pabOThI) MalIuH |
MEXaHU3MOB, CPEICTB TICPEABWKCHUS W CBS3M, OBITOBBIX MPHOOPOB, MPOMBIIIJICHHBIX
TEXHOJIOTUYECKUX TIPOIIECCOB, BIUSHHS MX Ha OKPYXKAIONIYIO CPEAy; OCO3HAaHWE BO3MOYKHBIX
MPUYMH TEXHOTEHHBIX U 3KOJOTHYECKHUX KaTacTpod;

5) oco3HaHWE HEOOXOJUMOCTH TNPUMEHEHHs JTOCTIKCHHH (DU3UKM W TEXHOJIOTHH s
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

6) OBJIaACHHUC OCHOBaMH 0€e301I1aCHOTO HCIIOJIB30BAHUS €CTECTBEHHBIX H HNCKYCCTBCHHBIX
QJICKTPUYCCKHUX W MAIrHUTHBIX HOJ'ICfI, OJICKTPOMArduTHBIX W 3BYKOBBIX BOJIH, €CTCCTBCHHBIX U
HCKYCCTBCHHBIX HOHU3UPYIOLINX I/ISJ'Iy‘IeHI/Iﬁ BO H30eKaHHE HX BpCAHOTO BO3JICMCTBUS Ha
OKPYXXaromyro Cpeay U OpraHu3M 4cCJIOBCKaA,

7) Pa3BUTHC YMCHUA IINIAHUPOBATH B MOBCEIHEBHOMN KU3HU CBOU HeﬁCTBHH C IPUMCHCHHUEM
IMOJIYYCHHBIX 3HaHWH 3aKOHOB MCXAaHHUKH, OJJCKTPOANMHAMUKHU, TCPMOAMHAMHKH M TCIIJIOBBIX
SIBJICHUH C LIEIBIO c6epe>1<eHI/I;1 300POBbA;

8) (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'ICHI/Iﬁ 0 HEpAOUOHAJIIbBHOM HCIIOJIb30BAHHUU TIPUPOIAHBIX
peCypCoOB M DSHEPruu, 3arpA3HCHUHN OKPY)KaIOHleﬁ Cpeabl KakK CJICACTBHUEC HCCOBCPIICHCTBA
MalirH U MCXaHU3MO

2. Conep:xkanue Kypca Gu3nNKH
7 kj1ace
PDu3uka u PpU3NYecKHe MeTOAbI H3yYeHHs NPHPOAbI
®duszunka - Hayka o npupoje. Habmonenue u onvucanne Gu3ndecKux siBieHud. OU3NIeCcKuii
sKcniepuMeHT. MsMepenne (pu3nueckux BenuduH. MexxayHapoiHas cucreMa eauHuil. HaydHbrit



MeTOJ TMo3HaHWs. (DUINYECKUE 3aKOHBI M TPaHHUIBl WX HPUMEHUMOCTH. Poib ¢usmku B
(dbopMupoBaHMM HAy4yHOW KapTUHBI MHpa. KpaTkas HCTOpHS OCHOBHBIX HAayYHBIX OTKPBITHUH.
Hayka u texnuka.

Mexanu4yeckue siBJIeHHS.

Kunemaruka

MarepuanbHasi TOUKa Kak MOJEINb (PU3UYECKOTO Tea.

Mexannueckoe JBHkeHUE. OTHOCHUTENBHOCTh MEXaHWYECKOTO MABMKEHHUA. Tpaexropus.
Ilytp - ckansgpHas BenuunHa. CKOpOCTh - BEKTOpHas BelnduMHA. MoOJylb BEKTOpa CKOPOCTH.
PaBHOMepHOE mpsiMonMHEHOE NBWKEHHUE. ['padukn 3aBUCMIMOCTH TIYTH U MOJYJSI CKOPOCTH OT
BPEMEHU JIBUYKEHUSI.

JAunamuka

Nuepunsa. MueptHOCTH Ten. BsaumopneiictBue Ten. Macca - ckansgpHas BeIUYMHA.
[TnotHOCTH BemecTBa. Cuna - BeKTopHas BenuuuHa. J[Bwkenue u cuibl. Cuna ynpyroctu. Cuna
TpeHus. Cuna TSxKecTH. 3aKOH BCEMHUPHOTO TAroTeHus. LIeHTp TskecTH. YciaoBHsI paBHOBECHS
TBEPJIOTO Tena.

HaBnenue. AtmocdepHoe naBieHue. 3akoH Ilackans. 3akoH Apxumena. YciaoBue
IIJIABAHUS TEIL
3aKOHBI COXpaHEHHMS UMILYJIbCA U MEXaHUYECKOH JHEPIrUH.

MexaHnuyeckue KoJieOaHUsI U BOJTHBI

Pa6ora. Momuocte. Kuneruueckas sHeprus. lloTeHuuanbHas sHeprus. 3akoH
COXpaHEHHs MexaHuueckoil »sHepruu. IIpoctbie wmexanusmbl. Koadduiuent mnone3Horo
neiictBus. Bo300OHOBIIsIEMbIE ICTOUHUKHU YHEPTHUH.

CrtpoeHue u cBOIICTBA BelleCTBA

ATOMHO-MOJIEKYJIIDHOE CTPOCHME BemecTBa. OIBITHI, TOKAa3bIBAIOIINE aTOMHOE CTPOEHHUE
BEIIECTBA. TeIIOBOE IBUKEHUE U B3aUMOJICHCTBUE YACTHUL] BEIECTBA. bPOYHOBCKOE IBUKEHHE.
Jubdysus. Arperatasie cocTosiHUS BenecTBa. CBOMCTBA Ta30B, JKUJIKOCTEH U TBEPABIX TElL.

8 kiace
TenioBble sIBJICHUSA
Tennosoe aBuxenue. Tepmometp. CBsA3b TEMIIEPATYPBI CO CPEAHEN CKOPOCTHIO ABUKEHUS €r0
MoJiekyn. Bayrpennsist sneprus. J[Ba cioco6a n3aMeHeHus BHYTpEeHHEH SHepruu: TeIionepeaayda
u pabota. Buapl Temnonepeaaun. KonnyecTBo TemnoThl. YAenbHas TEIUIOEMKOCTH BEIIECTBA.
VnenbHas Temora cropaHus TomuBa. Mcemapenue u koHueHcauus. Kunenuwe. BnaxnHocTs
Bo3ayxa. [Icuxpomerp. IlnaBnenue u kpucramumszanus. TemnepaTypa IiaBieHUs. 3aBUCUMOCTb
TeMIlepaTtypbl KuiieHus oT JaBieHus. OObsICHEHHE HM3MEHEHMsI arperaTHbIX COCTOSHHUN Ha
OCHOBE MOJICKYJISIPHO-KMHETUYECKHUX MpeacTaBieHuil. [IpeoOpa3oBanus sHEpPruu B TEMIOBBIX
nBurarensx. Jlurarenb BHyTpeHHero cropanus. [lapoBas typOuna. XomogunbHuk. KITJI
TEIJIOBOTO JIBUTaTeNs. DKOJOTHYeCKHue MpoOIeMbl MCHOIB30BAHUS TEIIOBBIX MAlIMH. 3aKOH
COXpaHEHUs SHEPTUHU B MEXaHUUYECKHUX U TEIJIOBBIX MPOLIECCAX.
JJIeKTpUYeCKHe SIBJCHHUS
Onektpusanuss Ten. JIBa pojga snekTpuueckux 3apAnoB. [IpoBOJHUKHM, HENPOBOAHUKU
(IMPNEKTPUKH) U TOJIYNPOBOJHUKHU. B3aumozencTBue 3apspkKeHHbBIX Tell. DJIEKTPUYECKOe IoJIe.
3aKOH COXPAHEHHs DIIEKTPUYECKOIro 3apsiaa. JenMMOCTh 2JIEKTPUUYECKOTO 3apsja. DJIEKTPOH.
Onexrpuueckoe nojue. Hanpspkenne. Konnencatop. DHeprus 3J€KTpUYECKOro MOJIS.
OnexTpuuecKuil TOK. ['abBaHNUYECKUE DIIEMEHTHI U aKKyMYJIATOPBI. JIeMCTBHSI DIIEKTPUYECKOTO
Toka. HampaBieHue deKTpUYECKOTO TOKA. OJEKTpUYECKass LeNb. OJIEKTPUYECKHH TOK B
Metamiax. Cuna toka. AmnepMmerp. BonbTMmerp. Dnexrpuueckoe conpotuBieHue. 3akoH OMa
JUId y4dacTKa JJIEKTPUYECKOM LEenmu. YAEIbHOE JIIEKTPUYECKOE CONpPOTUBIEHHE. Peocratsl.
ITocnenoBarenpHOE 1 NapauIEIbHOE COEINHEHUS IPOBOIHUKOB.
Pabora um momHocTh TOka. 3akoH JDxoynsa-Jlenna. Jlamma HakanuBaHus. DJIEKTpUUYECKHE
HarpeBarTesbHbIE TPUOOPHI. DIEKTPUUECKUIl cueTuuK. Pacuer snekTposHepruu, norpediseMoit



anektponpudopom. KopoTkoe 3ambikanue. [lnaBkue mpenoxpaHuTend. npaBuia 0€30MacHOCTH
pH paboTe C HICTOYHUKAMH JJICKTPUUECKOTO TOKA

MarHuTHbI€ SBJICHUSI

[TocrostHHbIE MarHuThL. B3anmoaeicTBue MarHuToB. MarautHoe noJie. MarHuTHOE 10JIE TOKA.
DNEeKTPOMArHUThHl U UX NMpuUMeHeHue. MarnutHoe mnojie 3emiau. Marnutable Oypu. [leiicTBue
MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOIBUTATENh TOCTOSHHOTO TOKA.

CaeToBbI€ sIBJIEHUS

Ucrounuku ceeta. [IpsamonuneliHoe pacpoCcTpaHEHHE CBETa B OJHOPOAHOMU cpere. OTpaxkeHue
cBera. 3akoH oTpaxeHus. Ilmockoe 3epkanmo. IIpenomnenue cBera. Jlunza. dokycHoe
paccrosiHMe W omnTuWYeckas cwia JuH3bl. llocTpoeHne wm3oOpakeHWid B nuH3aX. [7a3 kak
ontrueckas cucrema. JlegexTsl 3penusi. OnTudeckue mpudophL.

9 kaace

3aKoHbI B3aMMO/IeiCTBHUSA U IBHKEHUS TeJl

MarepuanbHas Touka. Cucrema otrcyeta. llepememenne. CKOpPOCTh MNPSIMOJIUHEHHOTO
PaBHOMEpPHOTO JABWXKEHUA. lIpsMoiiMHENHHOE pPaBHOYCKOPEHHOE JBH)KEHHE. MTrHOBEHHas
CKOPOCThb. YckopeHue. ['paduku 3aBUCMMOCTH CKOPOCTH M TNEpEeMEIIeHUs] OT BPEMEHU IpHU
MPSMOJIMHENHOM  pPaBHOMEPHOM M  pPaBHOYCKOPEHHOM  JBWKEHMAX. (OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBMKEHHs. ['eoleHTpuYeckas W TeIMOLEHTPUYECKass CHCTEMBl MHpA.
WNnepunaneHas cucrema otcuera. [lepssiif, BTopoit u Tpetuil 3akoHbl HbioTona. CBobOoaHoE
najgeHue. HeBecoMoCTb. 3aKOH BCEMHUPHOTO TATOTEHMS. VICKyCCTBEHHBIE CIYTHHUKH 3EMIIN.
Nmnynbc. 3aKOH COXpaHEHHs UMITyJIbca. PEakTUBHOE IBHUKEHUE.

Mexannuyeckue KoJe0aHUs U BOJHBI. 3BYK

KonebarenpHoe paBwkeHue. [IpyKWHHBINH, HUTSHOW, MaTEMaTUYECKHMH MAasTHUKH.
CBoOoaHbIe W BBIHYXKJIEHHBIE KoJeOanus. 3aryxaromiue kojebanus. KosebaTenpHas cucrema.
AMIuuTyna, mepuoj, dactota KoseOanmit. [IpeBpareHue »Heprud mpH  KojaeOaTeITLHOM
IBIKeHnu. Pe3onanc.

Pacnipoctpanenue konebanmii B ynpyrux cpemax. [IpomonbHbIE W MONEPEYHBIC BOJHBI.
Jlnuaa BoaHbL. CKOpPOCTh BOJHBI. 3BYKOBBIE BOJIHBI. CKOpOCTh 3ByKa. BwicoTa, TemOp u
IPOMKOCTb 3BYyKa. IXO0.

DJIeKTPOMArHMTHOE IoJie

MaruautHOe noje. OgHOPOJHOE W HEOJHOPOJHOE MAarHUTHOE IOJI€. HalpaBJIE€HUE TOKA U
HalpaBJieHWEe JIMHUN ero MarHuTHOTO ToJia. IlpaBuno OypaBumka. OOHapy)KeHHE MarHUTHOTO
nons. IlpaBwiio neBoi pyku. MHaykuuss mMarHUTHOrO mnoss. MarHuUTHbBIE NOTOK. ONBITHI
@apanes. DnekrpomarnuTHas MHAyKIUs. Hanpapnenune nanykunonHoro toka. Ilpasuno Jlenna.
SBnenue camounnaykuuu. Ilepemennsiii Tok. ['enepatop mepemenHoro Toka. IIpeoOpazoBanus
SHEPTHM B DJIEKTporeHeparopax. Tpanchopmarop. Ilepemava 3aeKTpUUYECKONM SHEPTHMH HaA
paccTosiHue.

DJIEKTPOMArHuTHOE TOJie. DJIEKTPOMArHuTHbIE BOJHBI. CKOPOCThb 3JIEKTPOMArHUTHBIX
BOJIH. BrnusHME »5JEKTpOMarHUTHBIX W3Iy4E€HUH Ha JKUBble oOpraHu3Mmbl. KoHaeHcaTop.
Konebartenbublit koHTYp. [lonmyuenune anekTpoMarHuTHBIX Kosie6anuit. [IpuHIUIBI paguocBsI3u U
TENEBUJICHUs. OJEKTPOMAarHuTHas mnpupoaa cBera. llpenomiienne cBera. Ilokazarens
npenomiueHus. [ucnepcus ceera. Tumbl onTUYecKUX CHEKTpoB. [loryomieHnue u ucmyckaHue
ceera atomaMi. [Ipoucxoxaenue TMHeN4aTbIX CIIEKTPOB.

CTpOCHHe aToMa M1 aTOMHOI0 saApa
PannoakTUBHOCTh KaK CBHUAETEIBCTBO CIIOKHOIO CTpOCHUSA aTOMOB. A.]'IL(ba-, 6CTa-, ramma-
HU3JTyUYCHUA. Onbiter P e%p@opna. Hz[epHaﬂ MoAenab aroma. PamnoakTHBHBIE MpEeBpalllCHUA



aToMHBIX sifiep. CoxpaHeHHe 3aps0BOTO U MAaCCOBOTO YHCEN IPHU SIIEPHBIX peakiusix. MeToabt
HaAOJIOIEHUS ¥ PETUCTPALIH YaCTHI] B AICPHOM (U3UKE.

[IpoTOHHO-HENUTPOHHAsT MoOAENb sapa. DU3NYECKUM CMBICH 3apsAJ0BOIO M MacCOBOIO
yrcen. M3oronsl. [IpaBuna cMemenus. DHeprus CBA3M 4acTHll B siape. Jlenenue siaep ypasa.
Lennas peakuus. SnepHas sHepreTuka. JKoJormdyeckue mpobiembl ucnonb3zoBanus ADC.
HNosumerpus. llepuon  monmypacnmaga. 3akOH — paJMOAaKTHUBHOTO  pacrana.  BrusiHue
pPaIMOAaKTUBHBIX M3IIy4eHHH Ha >KHUBBIE OpraHu3Mbl. TepMmosiiepHas peakuus. VCTOYHHKH
sHepruu CoJiHLA U 3BE3I.



3. TemaTnuyeckoe IIAHUPOBaHHME

7 kjacc 70 yacos (24 B HeeI10)

Ne

HanmeHoBaHue TeMBbI

Koanuec
TBO
4acoB

OcHoBHbBIE BU/BI JC€ATCIBHOCTH

KonnyecTBO KOHTPOJIBHBIX
MeponpUATHI

Bsenenue

4

OOBsCHATh, OMHUCHIBaTh (U3MUECKHUE SIBJICHUS, OTINYATh
¢usnueckne  SABJICHHS ~ OT  XHMHYECKUX;,  IPOBOJIHUTH
HaOmoeHNsT (U3WYECKUX SBJICHUH, aHAIM3UPOBATh U
KJIACCU(PUITUPOBATh WX, pa3inyaTh METOJbl  H3yYCHHS
(bu3nKH.

N3mepsaTs paccTosTHUS, TPOMEXKYTKA BPEMEHH, TEMIIEPaTypy;
oOpabaTeIBaTh PpE3y/IbTaThl H3MEPEHUN; OMNPEIENATh LEHY
JCNICHUsT IIKAJbl HW3MEPHUTEIBHOTO IHIMHAPA; HAYIHTHCS
MOJIb30BaThCSl U3MEPUTEIBHBIM IIUJIMHIPOM, C €r0 TOMOIIbIO
ompenensiaT O00BbeM JKUIKOCTH; IEPEBOJUTh 3HAUYCHUS
¢usuveckux BenuuuH B CH, omnpenensiTh MOTPENTHOCTH
W3MepeHusl. 3amuchiBaTh PE3YNIbTaT H3MEPEHHUs] C Y4EeTOM
MOTPEIIHOCTH.

Haxonuts neny aenenus moboro M3mepurenasHoro mpudopa,
[IpencraBisTh pe3ynbTaThl U3MEpPEHHl B Buae TaOmuil,
aQHAJIM3UPOBAThH PE3YNIbTATHI 110 OMPEICNICHUIO LIEHBI JICICHUS
U3MEPUTENIbHOTO Mpubopa, Jenarh BbIBOJABI, paboTaTh B
rpyIIe.

BoiensaTe OCHOBHBIE ATambl pa3BUTHUS (PU3MUECKON HAyKU U
Ha3bIBAaTh UMEHA BBIJAIOIIUXCS YYCHBIX; OMPEIENATh MECTO
(U3KMKY KaK HAyKH, JeNaTh BBIBOJBI O PA3BUTUU (PU3UUYECKOM
HAyKH U €€ JOCTHKEHUSX, COCTABIISITH IIJIaH MPE3EHTAIIHH.

1

HepBOHa‘{aﬂbeIe
CBCIACHUA O CTPOCHUU
BCIICCTBA.

OOBACHATH OIIBITHI, MOATBCPIKAAOIINC MOJICKYJISIPHOC
CTPOCHHC BCIICCTBA, 6p0yHOBCKO€ JABMKCHHEC, CXEMATUYCCKU
I/1306pa)l(aTL MOJICKYJIBI BOJbI MW KHCJIOPOAa; OIPCACIIATH
pa3MEp MaJIbIX TECJI; CPABHUBATH PA3SMEPbLI MOJICKYJI PA3HBIX
BCHICCTB: BOJBI, BO3yXa, OOBSCHITL: OCHOBHBIC CBOMCTBA




MOJIEKY/ 1, (HU3UYECKUE SBJICHHUS HA OCHOBE 3HAHUH O
CTPOCHUU BEILECTBA.

N3mepsaTs pazMepbl MajbIX TEJI METOAOM PsAOB, pa3ivnyaTrh
crocoOBbl M3MEPEHUs] Pa3MEpoB MaJbIX T, NPEACTaBIATH
pe3ynpTaThl U3MEpPEeHUM B  BHUAE TaONMll, BBIIOJIHATH
UCCIICIOBATENIbCKUN  DKCHEPUMEHT 10  OIPEJEICHHIO
pa3MepoB MaJbIX TeJl, eJaTh BbIBOJIbI; padOTaTh B TPYIIIIE.
OObsacHATh sBIeHUE AU(DPY3UN U 3aBUCUMOCTb CKOPOCTH €€
MPOTEKaHMUsSI OT TEMIIepaTypbl Teja; MPUBOJAUTH INPUMEPHI
mipdy3un B OKpyXKamolleM Mupe; HaOIoAaTh Mpolecce
0o0pa3oBaHUsl  KPUCTAJUIOB; AHAJIU3MPOBATH  PE3YJbTATHI
OTMBITOB MO  JABWXKEHHIO U 1udQy3uu, MOPOBOIUTH
HCCIIEIOBATENbCKYIO Pa0OTy MO BBIPAIMBAHUIO KPUCTAJIIOB,
JIeNIaTh BBIBOJIBI.

[IpoBoANTE M OOBACHATH OMNBITHI N0 OOHAPYKEHHIO CHII
B3aMMHOIO  MNPUTSHKEHHUS M OTTAIKUBAHHUA  MOJIEKYII,
OOBSICHATH OIBITBI CMAUMBaHUS M HE CMAuyMBaHUS Tel,
HaOmIo#aTh M MCCIENOBAaTh  SIBJICHHWE CMadyMBaHUA U
HECMauyMBaHUs Tell, OOBSICHATh JAHHBIE SBJICHHUS HAa OCHOBE
3HaHUH O  B3aUMOJCHMCTBHUU:  MOJIEKYJ,  IPOBOJUTH
IKCIIEPUMEHT 1o OOHapyXEHHIO nencTBus CHJI
MOJIEKYJISIPHOTO MIPUTSKEHHUS, 1€1aTh BbIBOIbI.

Jloka3blBaTh HaJIW4ME Pa3inyus B MOJEKYISIPHOM CTPOECHUHU
TBEPJBIX TeJ, MXHJIKOCTeH M Ta3oB; NPUBOAUTH IHPHUMEPHI
IPaKTUYECKOTO  HCHOJb30BAHUS  CBOMCTB  BEIIECTB B
Pa3IMYHbIX arperaTHbIX COCTOSIHUSX; BBINOJIHATh
UCCIeI0BaTEeNbCKUI HKCIIEPUMEHT 1o U3MEHEHHIO
arperaTHOro COCTOSIHMSI BOJIbl, aHAJIM3UPOBATH €ro U JIeNaTh
BBIBOJIBI.

B3aumoneiicTBue Tedl.

21

OHpe,Z[eJ'ISITL TPACKTOPHUIO ABHXXCHUA  TCJIA. I[OK&SBIB&TB
OTHOCUTCIIBHOCTL JBHUKCHHUA TCJIa, TMEPCBOAUTL OCHOBHYIO
CANHUNY IMYTU B KM, MM, CM, JIM; PA3JIM4aTb PaBHOMCPHOC U
HCPABHOMCPHOC ABHXXCHUC, ONPCACIIATHL TCJIO OTHOCUTCIILHO,




KOTOPOTO MIPOUCXOAUT JIBIKECHHUE; UCIOJIb30BaTh
MEXIPEIMETHbIE CBS3U (PU3UKU, reorpapuu, MaTeMaTUKU:
OPOBOAMUTH O3KCIIEPUMEHT MO H3YYEHHUIO MEXaHUYECKOTO
JIBUKEHMSI, CDAaBHUBATH OIBITHBIE IaHHbBIE, JEJIaTh BHIBOIbI.
PaccuntbiBaTh CKOPOCTH TEJIa IPU PABHOMEPHOM U CPEHIOIO
CKOPOCTh IpPH HEPAaBHOMEPHOM JBMKEHHMM; BbIpaXaTb
CKOPOCTh B KM/4, M/C; aHQJIM3UPOBATh TAOIMIIBI CKOPOCTEN;
OTPENENATh CPEJHIOI0 CKOPOCTh JIBKEHHUS 3aBOJIHOTO
aBTOMOOWIIS; Tpaduuecku M300pakaTh CKOPOCTh, ONKCHIBATD
paBHOMepHOE JBMKeHHE. [IpuMeHsATh 3HaHMS U3 Kypca
reorpaduu, MaTeMaTHKH.

[IpencraBnsaTe pe3ynbTaThl U3MEPEHUN U BBIYUCIIEHUN B BUJIE
Tabnuu U rpaduKoOB; OMNpPENeNsITh IyTh, NPOUICHHBIA 3a
JAHHBIA MPOMEXYTOK BPEMEHH, CKOPOCTh Tesa Mo Tpaduky
3aBUCHMMOCTH ITyTM PaBHOMEDPHOIO IBW)KECHHS OT BPEMEHH;
0(QOPMIISATH pacUETHBIE 3aJauu.

Haxomuts CBsI3b MEXIy B3aMMOJCHCTBHEM TEI U CKOPOCTBIO
UX JBWXKCHMS; NPUBOAUTH IPUMEPHI NPOSBICHUSA SIBICHUS
UHEPLUH B OBbITY; OOBACHATH ABJICHUE WUHEPLMH; IPOBOJIUTH
UCCIICJOBATEILCKANA DKCIIEPUMEHT I0 H3YYEHUIO SIBICHHUS
MHEPLHH. AHAJIM3UPOBATh €TI0 U JEJIaTh BBIBOBI.

OnuceiBaTh SBJICHHE B3aUMOJECHCTBUSA Te€Jl; IPHUBOIUTH
IIPUMEPBl B3aUMOJAEHUCTBHS TE€J, IPUBOISAIIEIO K U3MEHEHHUIO
CKOpPOCTH; OOBSICHATH OIBITHI 0 B3aUMOJAEHUCTBUIO TENl H
JIENIaTh BBIBOJIBI.

YcranaBnuBaTh ~ 3aBUCMMOCTb ~ H3MEHEHHE  CKOPOCTHU
JBUKEHMS Tejla OT €ro Macchl; IEPEBOJUTh OCHOBHYIO
€IMHUIy Macchl B T, T, MI; paboTaTh C TEKCTOM ydeOHMKa,
BBIJICJIATh  IJIaBHOE, CHCTEMAaTU3MpOBaTh M 0000IIaTh,
NIOJIy4YEHHBIE CBEJEHHUS O Macce Tela, pa3jindaTb UHEPLHUIO U
MHEPTHOCTH TeJa.

B3BemnBare Teno Ha YueOHBIX BecaX M C HMX IOMOUIbIO
ONpENENATh MacCcy Tea; IO0JIb30BaThCsl Pa3HOBECAMU;




PUMECHSTH U BRIPA0aThIBATh MPAKTUYCCKUE HABBIKH PAOOTHI C
npuOopaMu.

Onpenensatb  IJIOTHOCTh  BEIIECTBA; aHAJIM3UPOBATH
TaOJIMYHBIC JAaHHBIC; MEPEBOAWTH 3HAYCHUE TUIOTHOCTH W3
KI/M B I/CM3; MIPUMEHSATH 3HAHUS U3 Kypca MPHUPOIOBEICHHSI,
MaTEeMaTHKH, OMOJIOTHH.

N3mepsate 00beM Tena ¢ TOMOINBIO  H3MEPHUTEIHLHOTO
MWINHPA; U3MEPATH TUIOTHOCTh TBEPJOTO Teja U KHUIKOCTH
C TOMONIBI0O BECOB MW  HW3MEPHUTEIHHOTO  ITWIHHIPA;
AQHAIIM3UPOBATh PE3YNbTATHl HM3MEPEHUN W BBIYMCIICHUM,
JIeNIaTh BBIBOJIBI; COCTABJISTH TAOJHUIIBI.

OnpenensaTh Maccy Teja 10 ero o0beMy W IUIOTHOCTH;
3aMmMChIBaTh (OPMYJIBI JUIS HAXOXJICHUS MAacChl Tela, €ro
o0beMa W IUIOTHOCTH BemlecTB. Pabdorare ¢ TaOIMYHBIMHU
JAHHBIMU.

Hcnonb3oBaTh 3HaHUS U3 Kypca MaTeMaTUKU M (UHMKHU MPHU
pacuere Macchl Tejla, €ro IUIOTHOCTH WM o0bema.
AHanM3UpOBaTh PE3YNbTAThl, MOJyYEHHBbIE MPH PELICHUU
3azad.

I'paduueckn, B macmrabe wuzo0pakaTh CHWIYy U TOYKY €€
npuioxkenus;  Onpenensatb  3aBUCHUMOCTb — M3MEHEHHUS
CKOPOCTH Tela OT HPUJIOKEHHONW CHIIbl. AHaIU3UPOBATh
OTIBITHI 110 CTOJIKHOBEHHUIO IIAPOB, CXKATHIO YIIPYroro Teja U
JIeNaTh BBIBOJIBI.

[TpuBOANTE IPUMEPHI IPOSBICHUS TATOTEHHS B OKPYXKAIOIIEM
mupe. HaxoauTh TOYKYy TNPUIOKEHHUS U  yKa3bIBaTh
HaNpaBlIEHUE CUJIBI TSHKECTU. pPa3indyaTh W3MEHEHUE CUIIBI
TSOKECTH OT YHAJIGHHOCTH TOBEPXHOCTH 3emud; Bwinensrs
OCOOCHHOCTH TUIaHET 3E€MHOW TpYNMIbl U TUIAHET-TUTaHTOB
(paznuume u oOlIue CBOICTBA); CAMOCTOSITENILHO paboTaTh C
TEKCTOM, CUCTEMATU3UPOBATh U 0000IIATh 3HAHUS O SBICHUU
TATOTEHUS U JIeJaTh BHIBOJIBI.

OTnuuaTh CHUYy YOPYTOCTH OT CHIIBI TSDKECTH; rpaduuecKu




n300pakatb ~ CHJIly  YIOPYroCTH,  IIOKa3blBaTb  TOYKY
NPWIOXKEHUS W HalpaBJeHUE €€ JCUCTBUS;, OOBICHATH
NPUYMHBI BO3HUKHOBEHHUS CHJIBl YIPYrOCTH. TPUBOJUTH
PUMEPHI BUJIOB JIe(hOpMAaIIiH, BCTPEUAIONTUECS B OBITY.
I'padmyaeckn n300pakath BeC TeNa U TOUKY €T0 MPUIIOKCHHUS;
paccUMTHIBaTh CHIIy TSKECTH M Beca Teja; HaXOJUTh CBS3b
MEXJy CHJIOW TSIKECTH W MAacCOd Teja; ONpeNeNsiTh CUITY
TSHKECTU TIO M3BECTHOM Macce Tejla, Maccy Teja Mo 3aJaHHOU
CHUJIE TSDKECTH.

I'panmynpoBath NpyXHHYy, TMOJydaTh IIKAJTy C 3aJaHHOU
IIEHOM JICJICHUsI; W3MEPSATh CUJITy C TIOMOIIBIO CHIIOMEpa,
MEIMIIMHCKOTO JUHAMOMETpA; pa3indaTh BEC 4Yella U €ro
Maccy, MPEeACTABISITh PE3yIbTaThl B BUAE TaOIHIl; pad0TaTh B
rpymIme.

DKCINEPUMEHTAIIBHO HAXOAUTh PAaBHOJICHCTBYIONIYIO JIBYX
CWJI, aHaJU3UPOBATh PE3YNIbTAThl OIBITOB MO HAXOXICHHUIO
PaBHOACHUCTBYIOIIEH CUJI M JIeNaTh BBIBOJABI; PAaCCUUTHIBATH
PaBHOJEHCTBYIOIIYIO ABYX CHIL.

N3mepsaTs cuily TpeHUs CKOJIBKEHUS; Ha3bIBaTh CHOCOOBI
YBEJIMYEHUS] W YMEHBIICHUS CHJIBI TPEHHUS; MPUMEHSTH,
3HaHMSI O BHJIAX TPEHHS M crnocobax ero M3MEHEHUs Ha
NPAaKTHKE, OOBICHATH SIBJICHUSA, MPOUCXOJIINE U3-3a
HAJIUYUS CHJIbI TPEHUS aHATTU3UPOBATb.

OOBACHATH BIMSHHE CHIIBI TPEHUS B OBITY M TEXHUKE;
OPUBOIUTH  MPUMEpPHl  PA3IUYHBIX  BHUJAOB  TPEHUS;
aHAJIM3UPOBATh, JENIaTh BBIBOABI. M3MEpATh CHIIy TpEHUS C
MOMOIIIBIO JUHAMOMETPA.

[IpumensaTs 3HaHUS U3 Kypca MaTeMaTHKH, (DU3HKH,
reorpadguu. buomormu k pemenuro 3amad. OtpaboTaTh
HaBBIKM YCTHOTO cueTa. [lepeBouTh e IMHUIIBI U3MEPEHHUS.

Z[aBJ'IeHI/IC TBEPABIX

Tell, JKUAKOCTEH
ra3os.

u
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HpI/IBOI[I/ITL MPUMCEPHI U3 ITPAKTHKHU 110 YBCIIMYCHUIO ILJIOIAAN
OIIOPBI HJIA YMCHBIICHUA JaBJICHUA, BBITNIOJIHATDH
HCCIIe0BaTEIbCKUM OKCIICPUMCHT 110 U3MCHCHHUIO HNABJICHUA,




AHAJIM3UPOBATD €T0 U ACJIaTh BBIBO/IbI.

Orinnyarsk rasel O HX CBOWCTBAM OT TBECPAbIX TCI H
KUJKOCTEH; OOBSCHSATH JIaBJICHUE Ta3a Ha CTCHKU COCyJa Ha
OCHOBE TEOPHUU CTPOCHHS  BCIISCTBA; AHAIU3HPOBATH
pe3yNbTaThl AKCIEPUMEHTA IO W3YYCHHWIO JaBJICHHUS Trasa,
JcJaTh BBIBOABI.

OOBICHATD NpUYUHY nepcaadr OaBJICHUA KXHUJIAKOCTHIO HIIN
ra3oM BO BCE CTOPOHBI OJIMHAKOBO.QHAIM3WPOBATH OIIBIT IO
nepeaadc JaBJICHUSA KUOIKOCTBIO n 00BACHITH €ro
pe3yabTATHI.

BoeiBoauTh popmyny asis pacueTa AaBiI€HUS KUAKOCTU Ha JHO
M CTEHKH COCy/a; paboTaTh ¢ TEKCTOM maparpada ydeOHUKa,
COCTaBIIATH TUTAH IIPOBEJICHHE OTIBITOB.

OtpaboTka HaBBIKOB YCTHOTO cuera, PemieHue 3amad Ha
pacuer AaBJIEHUs KUAKOCTU Ha THO COCYAA.

[IpuBoauTH, TpUMEpPHI COOOMIAIOIIUXCS COCYIOB B OBITY;
MIPOBOJIUTH UCCIIEIOBATENbCKUN AKCIEPUMEHT c
COOOIIAIOIUMHUCS COCYIaMH.

Boruncnate Maccy Bo3lyxa; CpaBHUBaTh aTtMocdepHoe
JABJICHUE Ha Pa3JIMYHBIX BBICOTAX OT IMOBEPXHOCTU 3EMIIU;
OOBSCHATh BIUSHUE aTMOC(EpPHOro [aBJICHHS Ha >KUBBIC
OpraHW3Mbl,  MPOBOAMTH  OMBITBI 1O  OOHAPYKEHHUIO
aTMOC(EepHOro  JaBJICHUSA, H3MEHEHHIO  aTMOC(EpHOro
JABJICHUS C BBICOTOW, aHAIM3UPOBATh HUX pE3YJIbTaThl U
nenath BBIBOJABL. [IpUMEHSTH 3HaHUA, U3 Kypca reorpadum:
npu OOBSACHEHUU 3aBUCUMOCTU JABJICHUS OT BBICOTHI HaJ
YpOBHEM MOps, MAaTEMATUKH IS pacueTa JaBlIeHUsl.
Boruncnsate atMocdepHoe naBieHHE; OOBSACHATH U3MEPEHUE
aTMoc(epHOro JAaBlieHUs: ¢ MoMoIbio TpyOku Toppuuenny;
HAOII0ATh OMBITHI IO U3MEPEHUIO aTMOC(HEPHOTO AaBJICHUS.
N3mepsats atMocdepHOe AaBlieHHE ¢ MOMOMIBI0 OapomeTpa-
anepouza; OOBACHATH M3MEHEHHE aTMOC(EPHOTO JABICHUS
10 MEpPEe YBEJIIMYCHHSI BHICOTHI HAJl YDOBHEM MOPSI; IPUMEHSTh




3HAHMS U3 Kypca reorpaguu, OMOJIOTuy.

W3mepsaATs naBiieHHE € TIOMOIIBIO MAaHOMETPA; pPa3IvyaTh
MaHOMETPBI 110 LEISIM UCIOJIb30BaHUs; OIPECIIATh 1aBJICHUE
C IOMOIIBIO MAaHOMETPA.

[IpuBoNTE pUMEPHI U3 TPAKTUKU IPUMEHEHHUS ITOPLIHEBOTO
Hacoca M THJIPaBIMYECKOTO Ipecca; paboTaTh € TEKCTOM
naparpaga yueOHuUKa.

Jloka3siBaTh,  OCHOBBIBasiCb ~ Ha  3akoHe  Ilackans,
CYIIECTBOBAaHUE BBITAIKUBAIOIICH CHIIBI, JCHCTBYIOLIEH Ha
TE€JO; TNPUBOJUTH MPUMEPHl U3 >KU3HHU, MOJATBEPKIAIOIINE
CYIIECTBOBaHHE BBHITAJIKUBAIOLIEH CHJIbI; HPUMEHSATh 3HAHUS
O TMPUYMHAX BO3HUKHOBEHUS BBITAJKMBAIOIIEH CHIJIBI Ha
MIpaKTHKE.

BoiBoguthe Qopmyny Juid  omnpeneieHHs] BBITAIKUBAOLIEH
CHJIBI; PacCUYMTHIBATh CHIIy ApXHMeJa; yKa3blBaThb IIPUYMHBI,
OT KOTOPBIX 3aBUCHUT cwiia Apxumena; paboTaTb ¢ TEKCTOM,
00001maTe M JenaTh BBIBOJBI, AHAIM3HPOBATH OIBITHl C
BEACPKOM ApxuMena.

OnbITHBIM ITyTEM OOHApY)KMBATh BBITAIKUBAIOLIECE JEHCTBHE
KUAKOCTH HA TIOIPY)KEHHOE B HEE TeJO; OIpEaeisaTh
BBITAJIKUBAIOILYIO CHILY; pabOTaTh B IpyIIIE.

OOBACHATh NPUYMHBI IJIABaHUS TEJN; NPUBOIUTH IPUMEPHI
IUIABAHMSI  Pa3jIMYHBIX TEI M  JKUBBIX  OPraHHU3MOB;
KOHCTPYMPOBAaTh npubop Ui JEMOHCTpaLUuN
TUAPOCTATUYECKOTO SIBJICHUS; IPUMEHATH 3HAHMA M3 Kypca
O6uonoruu, reorpaduu, NPUPOJOBENEHUS HpPU OOBICHEHUHU
IUTAaBaHMSI TEIL.

Ha omnbiTe BBISICHUTH yCIIOBUS, IIPU KOTOPBIX TEJIO IUIABAET,
BCIUIBIBAET, TOHET B )KUJKOCTHU; pabOTaTh B IpyIIIE.
OOBsCHATH yCIIOBUS IUIaBaHUA cynoB; [IpMBOIUTH MpuMepsI
U3 OKU3HM TUIABaHMsT M BO3IYXOIUIABAHUSA; OOBSICHSTH
WU3MEHEHHE OCaiKku cyaHa; [IpuMeHsITh Ha NpaKkTUKE 3HAHUSA
YCIIOBUH IIABAHUS CYJIOB ¥ BO3AyXOIUIABAHMSI.




[IpumMeHsTh 3HaHHWS M3 Kypca MaTeMaTHKH, reorpaduu mpu
PEILICHNH 33]a4.

Pabora W MOIIHOCTSE.
OHeprus
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BeaucnaTe MeXaHWMYECKyI paboTy; ONpeAessiTh YCIOBUS,
HEOOXO0IUMBIE Il COBEPILIECHUS MEXaHUYECKON pabOoThI.
BBIYmciaTh MOUIHOCTH TIO HM3BECTHOW paboTe; MPHBOIUTH
MPUMEPHl  €TUHUI] MOIIHOCTH PA3IUYHBIX TEXHUYICCKUX
mpuOOPOB W MEXaHU3MOB; aHAJIM3UPOBATH  MOIIHOCTH
Pa3IUYHBIX MPUOOPOB; BBIPAXKATH MOIIHOCTH B Pa3TMUHBIX
eIMHUIIAX; TIPOBOJHUTH CAMOCTOSTEIIBHO  WCCIICAOBAHUS
MOIITHOCTH TEXHHUYECKUX YCTPOMWCTB, JIeJaTh BHIBOJIBI.
[IpuMeHSTh yCIOBUS pPaBHOBECHS pblYara B IPAKTHYECKUX
HeJSX: TMOTHATHH M IePEMEIICHUN Tpy3a; ONPEIeIATh IIeU0
CHWJIBL, peraTh rpaduuecKkue 3a1auu.

[TpuBOIUTE MPUMEPHI, WLTIOCTPHPYIONTHE KAK MOMEHT CHUITBI
XapaKTepU3yeT [eHCTBUE CHWIIbI, 3aBUCAILIEE U OT MOIYIS
CWJIBI, U OT €€ Iuie4a; paboTaTh C TEKCTOM Imaparpada
ydeOHMKa, 0000mars W JaejJaTh BBIBOJABI 00 YCJIOBUU
paBHOBECHS Tell.

[IpoBepuTh ONBITHBIM ITyTEM, MTPH KAKOM COOTHOIICHUH CUIT U
UX IUIeY pblYar HaXOAWTCS B PABHOBECHUU; MPOBEPATH Ha
OTIBITE IIPABUII0O MOMEHTOB; IPUMEHAThH MMPAKTUUECKUE 3HAHUS
OpU BBISICHEHUHM YCJIOBHI paBHOBECHsI pblyara, 3HaHHUS U3
Kypca Ouoyioru, MaTeMaTuku, TexHoJioruu. PaboraTe B
rpyIIe.

[IpyBoauTe, mHpUMEpPbl NPUMEHEHHUS HEMOJABIKHOTO U
MOJIBIDKHOTO OJIOKOB Ha TMpaKTHKE; CpPaBHUBATh ICHCTBHE
MOJIBIKHOTO W HETOABIKHOTO OJOKOB; paboTaTh C TEKCTOM
naparpada y4yeOHMKa, aHAIU3UPOBATH OMBITHI C MOJABHKHBIM
Y HETIOJIBMYKHBIM OJIOKAMU | JIENaTh BBIBOIBI.

HpI/IMeHHTL HaBbIKHK YCTHOI'O CUCTA, 3HAHUS U3 KypCa
MaTCMaTHKU, OMOJIOTHU: IIpU pCUHICHNHN KaUCCTBCHHLIX 1
KOJIMYCCTBCHHBIX 3a1a4. AHaJ'II/I3I/Ip0BaTB PC3YyJIbTATHI,




IIOJIy4ECHHBIC IIPU PEIICHUH 3a/1a4.

Haxoautb HeHTp TSKECTH IIIOCKOTo Teja; paboTaTh C
TEKCTOM; AaHAJIM3UPOBATH PE3YJIbTaThl OIIBITOB 10
HAaXOKJECHUIO LIEHTPA TSHKECTHU IUIOCKOIO TeJla U JeaTh
BBIBO/IBI.

YcTaHnaBnuBaTh BUJI PABHOBECHUS 110 U3MEHEHUIO MOJIOKEHUS
LEHTPA TSKECTH TeJa; MPUBOJUTH MPUMEPHI PAIUUHBIX
BHJIOB paBHOBECHSI, BCTPEUAIOIIUXCS B OBITY; paboTaTth ¢
TEKCTOM, MPUMEHSATH Ha MIPAKTHKE 3HAHUS 00 YCIOBUH
paBHOBECHS TeIl.

OnBITHBIM MMyTEM YCTaHOBHTD, YTO MOJI€3Has pabora,
BBITIOJIHEHHAS! C MOMOIIBIO TPOCTOTO MEXaHU3Ma, MEHbIIE
noJiHoM; ananmu3upoBath KIIJ[ pa3nuyHbIX MEXaHU3MOB;
paboTath B TpyIIie.

[TpuBOAMTH IPUMEPHI TEJ, 00JIAAAIONINX TTOTEHIIHATBHOM,
KWHETHYECKOW YHEPTHUeil; paboTaTh ¢ TEKCTOM maparpada
ydeOHHUKa.

[IpuBOIUTE TIpUMEPHI TIPEBPAILICHHS SHEPTHH U3 OJTHOTO BUIA
B JIPYro, Ten 001agarouX OJHOBPEMEHHO U KHHETUYECKOM
Y TIOTCHIMAIBHOM SHEPTHEH; paboTaTh C TEKCTOM.

IToBTOpEeHnE

OTpa6OTKa HaBbBIKOB YCTHOI'O CYCTa, Pemienne 3amad Ha
pacyaeT pa6OTLI, MOIITHOCTH, SHCPI'UH.

I[eMOHCTpI/IpOBaTB Mpe3CHTAlNH. BBICTyrIaTB C JOKJIaJdaMH.
YyacTBOBaThH B O6cy)K,Z[CHI/II/I JOKJIad0B U HpCSCHTaHHﬁ.




8 kyacc 72 yacoB (2yaca B HeJleJ10)

Ne HanmenoBanue tembl | Konmuec OCHOBHbIE BH/IBI 1€SITETbHOCTH Kom4yecTBO KOHTPOJIBHBIX
TBO MeponpusATHi
4acoB
1 TeroBbIe ABIEHUS. 16 OOBCHATH TEIJIOBBIC SIBICHHS, XapaKTEPU30BaTh TEIIOBOE 3

SIBJICHUE, aHAJIM3UPOBATh 3aBUCUMOCTh TEMIIEpaTyphl Tella OT
CKOPOCTH  JIBIDKGHHMsI ero  MoJiekyia. HaOmomate u
HCCIe0BaTh MPEBPAIICHUE SHEPTHHM Tella B MEXaHHMYECKUX
nporieccax. [I[puBOIUTE MpUMEpHI TIPEBPAILICHHS YHEPTUN TIPU
nogbeMe Tena, ero mnaaeHuu. JlaBaTh  ompejereHHe
BHYTPEHHEH DJHEPruyM Tela Kak CYMMBl KHHETHYECKOU
SHEPTHH JIBYKCHHS €r0 YaCTHI] U TIOTCHIIMAIBHON YHEPTUN UX
B3aMMO/ICHCTBHSI.

OOBACHATP U3MEHEHUE BHYTPEHHEH SHEpruM Tena, Korja Haj
HUM COBEpIIalOT paboTy WM TEJIO COBEpIIacT padoTy.
[Tepeuncnarh crmocoObl HM3MEHEHWsS BHYTPEHHEW OJHEPTrUH.
[IpuBOIUTE MpHUMEpPHI U3MEHEHUs BHYTPEHHEN 3HEPruu Tela
MyTeM coBeplleHus paboThl M Teronepenadu. [IpoBoauTs
OIIBITHI IO U3MEHEHUIO BHYTPEHHEN SHEPTUH.

OOBACHATH TEIUIOBbIE SIBJICHUS HAa OCHOBE MOJIEKYJIAPHO-
KMHETHYECKOU Teopud. IIpuBoInuTh npuMephl TeIuioneperadn
NyTeM TEIUIONPOBOAHOCTU. [IpoBOIUTH HccaenOBaTENbCKUN
SKCIIEPUMEHT M0 TEIUIONPOBOAHOCTU Pa3IUYHbIX BEUIECTB U
JIeNaTh BBIBOJBI.

[IpuBoauTE NmpUMEpHl TEILIONEPENaY IyTeM KOHBEKIUU U
U3JIy4eHUs. AHAIIM3UPOBATh, KAK HA MPAKTUKE YUUTHIBAIOTCS
paznuuHble  BUAbl  Teruionepenayd. CpaBHUBaTh  BUAbI
TeIJIonepe1ayu.

Haxonuth cBsi3b MEXIy €IWHHUIIAMHU, B KOTOPBIX BBIPAXKarOT
KonuyecTBO TernoThl JIk, kJ[k, kain, kkan. CaMocTOATENIbHO
paboTaTh C TEKCTOM y4eOHUKA.

OOBACHATL (PU3NYECKUI CMBICT YIEIbHOW TEIIOEMKOCTH
BEIIECTB. AHAIM3UPOBATh TaOMM4YHBIE HaHHbBIE. [IpUBOIUTH




OpUMEphl, TPUMEHEHUsI Ha MPAKTUKE 3HAHUA O pa3IMYHOU
TEIJIOEMKOCTH BEILIECTB.

PaccunthiBaTh KOJIMYECTBO TEIJIOTHI, HEOOXOAUMOE IS
HarpeBaHus Tella WIK BbIAEISEMOE UM IIPU OXJIAKICHUH.
Pa3pabarbiBaTh miaH BbINOJHEHUS PaOOThl. Omnpenenarb u
CpPaBHMBAaTh KOJMYECTBO TEIUIOTHI, OTJAHHOE TOpsyeil BOJOH
U TIONy4YEeHHOE XOJIOAHOW mpu TerioooMmeHe. OOBICHATH
MOJIyYE€HHBIE PEe3ylbTaThl, MPEJICTaBIATh MX B TaOIMYHON
(dhopme, aHAIM3UPOBATH IPUUYHUHBI IOTPEITHOCTEH.
Pa3pabarbiBaTh MmaH BbINOJHEHHUS paOoThl. OnpenensTsb
SKCIEPUMEHTAJIbHO YJNIENbHYI0 TEIUIOEMKOCTh BEIeCTBA U
CpaBHUBAaTh €€ ¢ TaOMuyHeIM 3HaueHueM. OOBICHATH
MOJIyYE€HHBIE PEe3ylbTaThl, MPEJICTaBIATh MX B TaOIMYHOMN
(dhopme, aHAIM3UPOBATH MPUUYUHBI TOTPEITHOCTEH.

OOBICHATH GU3UYECKUIN CMBICT yICTbHON TEIUIOTHI CTOPaHUSs
TOIUIMBA W  paccuuThiBaTh ee. [IpuBOaUTH mpuUMEpbI
9KOJIOTMYECKU YHCTOTO TOILIMBA.

[IpuBoINTE MpUMEPHI MPEBPALEHUS MEXaHUYECKON SHEpruu
BO BHYTPEHHIOIO, I€pexoja HSHEPruH OT OJHOr0 Tela K
npyromy. @opmMynHpoBaTh 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEpPruu u MIPUBOIUTH MIPUMEPBI U3  KU3HH,
HNOATBEpXKJAIOIIMEe d3TOT 3akoH. CucTeMaTu3upoBaThb U
00001aTh 3HAHHUA 3aKOHA COXPAHEHHUS U MPEBpAIICHUS
SHEPrUU Ha TEIJIOBHIE MPOIIECCHI.

N3menenus
arperaTHbIX COCTOSTHUIMA
BEIllECTBA.
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HpI/IBOI[I/ITL IIPHUMCPLBI arpC€raTHbIX COCTOSIHUM BCIICCTBA.
OTnnyaTh arperaTHbiC COCTOSAHUS BCIICCTBA U OOBACHATH
0COOEHHOCTHU MOJICKYJIAPHOI'O CTPOCHUS I'a30B, )KH,I[KOCTGﬁ n
TBCPABIX TCII. Hcnons3oBaTh MCXKIIPCIMETHBIC CBA3U (I)I/BI/IKI/I
U XUMHH OJIA 0OBSICHEHUS arperaTHoro COCTOAHNA BCIICCTBA.
Otnmyath MMPONLECCHI IJIABJICHUSA TCJIa OT KpHUCTAJIM3alluU U
IMPUBOAUTH NPUMCPBI 3TUX MTPOLIECCOB.

HpOBO,Z[I/ITL HCCIIeA0BAaTEIbCKUM SKCIICPUMCHT I10 U3YUCHUIO




yII€IbHOM TEIUIOTHI IIJIaBJICHUS, A€JIaTh OTYET U OObSICHSTD
pe3ynbTaThl SKCIEpUMEHTa. AHAIU3UPOBATH TAOJIMYHbBIC
JTaHHbIE TEMIIEPATypbl IUIaBJIECHUS, Tpa UK IIJIaBJICHUS U
oTBep/ieBaHus. PaccunThIBaTh KOJIMYECTBO TEIIOTHI,
BbIIETIUBLICECS NTPU KpUcTauIU3auuu. OObACHATH IPOLECCHI
IIJIaBJIEHUS U OTBEPEBAHUS TeJla HA OCHOBE MOJIEKYJISIPHO-
KMHETUYECKUX MPE/ICTaBICHUM.

Omnpenensats mo Gopmyse KOJTUIECTBO TETUIOTHI,
BBIJICIISOIIEECS NP TUIABJIEHUU M KPUCTAJIM3AlUY Tea.
[Tonygats HEOOX0AMMBIE TaHHBIE U3 TabmuIl. [IpumeHsaTh
TEOpeTUYeCKHe 3HAHUSI PH PEIICHUH 3a]1ay.

OOBACHATH MOHIKEHUE TEMIIEPATYpPhI )KUIKOCTH MpU
ucnapeHud. [IpuBoauTh npuMepsl SBICHUM PUPOIBI,
KOTOpbIe 00BACHAIOTCS KOHJIeH calrel napa. BeimonHaTe
HCCIIEIOBATENIBCKOE 3aJaHHE 110 U3YYCHUIO UCIIAPEHNUS U
KOHJICHCALINH, aHAJIN3UPOBATh €T0 PE3yIbTaThl U ACIaTh
BBIBOJIBI.

PaboTtats ¢ Tabnuueii 6 yaeonuka. [IpuBoauTh MpuMepHI,
MCII0JIb30BaHUS DHEPIUH, BBIACIAEMON ITPU KOHJACHCALIMH
BOJSIHOTO Iapa. PaccuuThIBaTh KOJIMYECTBO TEIUIOTHI,
HEo0X01MMoe 715 IPEBPALEHU B IIap KUAKOCTH JTH000H
Macchl. CaMOCTOATENBHO IPOBOANUTD HKCIIEPUMEHT 110
U3YYEHUIO KMIIEHHs BOJIbl, aHAJIM3UPOBATh €0 PE3YJIbTaThI,
JIEJIaTh BBIBOJIBI.

Haxonuts B Tabnuie HeoOXoauMble JaHHbIe. PaccunThIBaTH
KOJINYECTBO TEIUIOTHI, OJYyYEHHOE (OTAAHHOE) TEIOM,
YIEJIbHYIO TEIUIOTY apooOpa3oBaHMUsL.

[IpuBoAMTH IpUMEPHI BIUSHUS BIaKHOCTH BO3yXa B OBITY U
NESTEIBHOCTH YesioBeKa. ONpenensaTh BIaXXHOCTb BO3yXa.
Paborats B rpymme.

OObscHATH MpUHIUT paboThI U ycTpoiicTBo JIBC,
npuMmeHnenne J[BC Ha npakTuke.

Paccka3piBaTh 0 MpUMEHEHUH TAapOBOM TYpOUHBI B TEXHUKE.




OOBACHATH YCTPOMCTBO U MPUHIUI padOThI TapOBOM
TypOunbl. CpaBHuBaTh KII/l pa3nuyHbIx MalivH u
MEXaHU3MOB.

[IpuMeHeHNe TEOPETUYECKUX 3HAHNUN K PEHICHUIO 3a/1a4

DNEeKTPUYECKUE
SIBJICHUSL.
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OOBsCHATH  B3aUMOJCHCTBHME  3apsHKEHHBIX — T€T |
CYyILECTBOBAHME JIBYX POJIOB 3apsija.

OOHapyXuBaTh Ha’JIEKTPU30BAaHHBIE TeJa, 3JIEKTPUUYECKOE
oJIe. [Tonb3oBaTecs JIEKTPOCKOIIOM. Onpenensrsb
W3MEHEHHE CWIbI, JIEHCTBYIOIIEH Ha 3apsHKEHHOE TEIO IpHU
ylaJeHUH U MPUOIMKEHNUH €ro K 3apsHKeHHOMY Telly.

O06bsicusaTe ombiT HModpde —Mmunnukena. Jloka3siBaTh
CYILIECTBOBaHUE YaCTHII, UMEIOTITUX HAaMMCHBIITHAN
AIEKTPUIECCKUIN 3aps. OOBsICHATH obpazoBaHue

MOJIOKUTEITLHBIX W OTPHIATEIBHBIX HWOHOB. [IpUMEHATH
MEXKIIPEIMETHBIE CBS3M XUMUU U (U3UKU UIS OOBSICHEHUS
CTPOCHHUS aToMa.

OOBSCHATh DIIEKTPU3AIUI0 TeJl TMPH CONPHUKOCHOBEHUH.
YcraHaBiIMBaTh 3aBUCHMOCTH 3apsga TIpU TEPEeXoie €ro ¢
HA3JICKTPU30BAHHOTO Tella HAa HEHANICKTPH30BAaHHOE TIPU
CONPUKOCHOBeHUHU. DopMynupoBaTh 3aKOH COXpPaHCHUs
AIIEKTPUYECKOTO 3apsiia.

Ha ocHOoBe 3HaHWii CTpOeHHsI aroMa  OOBSCHSTH
CYIIECTBOBAaHHE  IPOBOJHUKOB,  TOJYIPOBOJHHKOB  H
JI3JICKTPUKOB. [IpuBoauT,  mpUMEpPHl  NPUMECHEHUS
NPOBOJHMKOB,  IOJIYIPOBOJHUKOB W  JTUDJICKTPUKOB B
TEXHUKE, TPAKTUIECKOTO MPUMEHEHUS TOJIYIPOBOTHHKOBOTO
JMOJIA. Habnronats u UCCIIEIOBATh paboty
HOJIYIIPOBOITHUKOBOT'O JINOJIA.

OOBACHATH YCTPOMCTBO CYXOTO TaJbBaHMYECKOTO AIIEMEHTA.
[IpuBoUTE MpHUMEpPHl HCTOYHHKOB JIEKTPHUYECKOTO TOKa,
O0OBSACHATH UX HA3HAYCHHE.

Cobupats 3mekTpudeckyro I1enb. OOBACHATH OCOOCHHOCTH
AIEKTPUYECKOTO TOKa B MeETalaX, Ha3HAuUeHHUE HCTOYHHKA




TOKA B DJIEKTPUYECKOW wend. Pa3nnuare 3aMKHYTYIO |
Pa30MKHYTYIO DJIeKTpuueckue Ienu. PaboraTh ¢ TeKCTOM
yueOHHKa.

[IpuBOIUTE MpPHUMEPBl XUMHUYECKOIO U TEIUIOBOTO JEUCTBUSA
JIEKTPUYECKOTO TOKAa M MX UCIOJIB30BAaHUA B TEXHHKE.
[Toka3pIBaTh MarHUTHOE IEHCTBUE TOKA.

Onpenensts HampaBji€HHE CUJIbl TOKa. PaccuuThiBaTh 110
(dbopmyIe cuiy TOKa, BRIpaXaTh B pa3IMUHbIX €IUHUIAX CUTY
TOKA.

Bxmrouates amnepmerp B nenb. OnpenensiTe cuily TOKa Ha
pa3IMuUHBIX ydacTkax uenu. OnpenensaTs LEHy JIeJIeHUus
amIiepMeTrpa M TaJbBaHOMETpa.  YepTUTb  CXEMBI
AJIEKTPUYECKOM LIEeTH.

Boipaxxate Hanpsbkenue B kB, MB.  AnanusupoBath
TaOAMuYHBIE  JaHHble. PaccuuThiBaTh  HANpsDKEHHE IO
dhopmyie.

Onpenenars LEeHY IeNCHHs BOJIBTMETPA, MOJKIOYATh €ro B
LIeb, U3MEPATH HaIpsDKEHUeE. Yepruts CXEMBI
EKTPUYECKON LIEIIN.

Crpouth rpaguk 3aBUCUMOCTH CHUJIBI TOKA OT HANpsDKEHUS.
OOBSCHATh NPUYMHY BO3HUKHOBEHHUS  CONPOTHUBIICHUS.
AHanu3upoBaTh pe3yiabTaThl ONbITOB U rpaduku. Cobupath
IEKTPUYECKYIO LI€Nb, I0JIb30BATBCA  aMIEPMETPOM U
BOJIETMETpOM. PazpabaTbiBaTh IUIaH BBINOJHEHUS pabOTHI,
JIENIaTh BBIBOJIBI.

YcranaBnuBaTh 3aBUCHUMOCTb CHJIBI TOKa B IPOBOJHHUKE OT
CONIPOTHBIIEHUS ITOrO NIPOBOJHMKA. 3alIUCHIBATh 3aKOH OMa B
Buge ¢opmynsl. Mcnonbp3oBaTe MeXNpEAMETHbIE CBS3H
Gu3MKM W MaTeMaTHKH Ui pelleHHs 3aJad Ha 3akoH Owma.
AHanu3upoBaTh TAOINYHbIC JAaHHBIE.

YcraHaBiIMBaTh  COOTHOLIEHHE MEXIY CONPOTUBIECHUEM
IIPOBOJHUKA, €ro JUIMHOM ¥ IUIOLIAAbI0 IIOIEPEYHOTO
CCYCHUS. Onpenenars yIEIbHOE COIPOTHUBIICHUE




IIPOBOJHUKA.

I‘IepTI/ITI) CXEMBI BHGKTqueCKOﬁ e C BKIIFOYCHHBIM B IICIIb
peoctatom. PaccunThiBaTh 3JIEKTPUUECKOE CONPOTUBIICHUE.
[Tonp30BaTbCcst peocTaToM il PETYJIMPOBKM CHIBI TOKa B
nenu. CoOuparh JMEKTPHYECKYIO 1enb. M3MepsaTh CHTy TOKa
C TIOMOINBIO aMIEpPMETpa, HaIpsHKEHHWE, C TOMOIIBIO
BOJIBTMETpA.

PaccuntriBath CHUJIy TOKa, HAIPsSKCHUE, COMMPOTHUBIICHUC TTPU
napajyieIbHOM u MOCJIEZI0BATEILHOM COCMHEHUN
IIPOBOAHHKOB. HpI/IMeHSITI) 3HaHHA, IMOJTYYCHHBIC npu
M3y4YEHUHN TEOPETHUUECKOTO MaTepuasa

OOBICHATD Harp€BaHue€ IMPOBOJHUKOB C TOKOM C IO3WIUH
MOJIEKYJIIPHOTO  CTPOCHHS  BeIIecTBAa.  PaccumThIBaTh
KOJIMYECTBO TCIJIOTHI, BBIACIAEMOC IIPOBOJHUKOM C TOKOM ITO
3akoHy Jlxoyns-Jlenua.

OOBACHATD UIA Yero Cciay)XaT KOHJEHCATOPbl B TEXHHKE,
OOBACHATH CMOCOOBI YBEIMYEHUS U YMEHBLIEHUS €MKOCTH
KOHJIEHCATOpA. PaccuutbiBath AIIEKTPOEMKOCTh
KOHJIEHCATOPa, paboTy, KOTOPYIO COBEPILIAET 3JIEKTPUUYECKOE
10Jie KOH/IEHCATOpa, SHEPTHIO KOHIEHCATOPa.

Paznuuate Mo mpuHLMIY JEHCTBUS JaMIlbl, HCIOJIb3yeMbIe
JUIS OCBEIICHHUS, TPEIOXPAHUTEIN B COBPEMEHHBIX MTPHOOPAX.
[IpumeHeHne TeopeTHUEeCKUX 3HaHUHN K PELICHHIO 3a1a4

3J'IeKTpOMaFHI/ITHbI€
SIBJICHHA.

BhISBISTE CBA3b MCKAY SJICKTPUICCKUM TOKOM U MAarHUTHBIM
nojem. Iloka3eIBaTh CBSI3h HallpaBJICHUS MAarHUTHBIX JIMHUM C
HaIlpaBJICHUEM TOKa C TIIOMOIIbIHO MArduTHBIX CTPCIIOK.
HpI/IBOI[I/ITL IIPpUMCPbI MAaIrHUTHBIX SIBIICHHH.

HepC‘II/ICHHTL CIIOCOOBI YCUIICHHUA MArHuTHOro ,HeﬁCTBHH
KaTylIKu C TOKOM. HpI/IBOI[I/ITB MNPUMCPLL HUCIIOJIb30BAHUSA
QJICKTPOMAIrHUTOB B TCXHUKE U 6BITy.

OOBACHATH BO3HHKHOBCHHUC MAardMTHBIX 6yp]':>,
HaMarom4yuMBaHHUE KCJIC3a. Honyanb KapTUHY MAar"HuTHOTO
T10JIA ,Z[erO6p&3HOFO Mmaranta. OIHCHIBATh OIBITHL IO




HaMarHMYMBAHUIO BELIECTB.
OOBACHATH NPUHLIMII IEUCTBUS JIEKTPOJIBUrATENs U 00JacTH
ero MIPUMEHEHUSI. [lepeuncnsrs [IPEUMYILECTBA
JNIEKTPOJBUIaTele B CpPaBHEHMM €  TEIJIOBBIMHU.
O3HaKOMUTBCS C UCTOPUEN M300pETEHUS SIEKTPOIABUTATEINSL.
CoOupaTh >MEKTPUYECKUM JBUTATENH MOCTOSHHOTO TOKa (Ha
Mozenu). OrmnpenensiTh OCHOBHbIE JIE€TalIM 3JIEKTPUUYECKOTO
JIBUTATENsl MOCTOSHHOTO TOKA (TMOJBM)KHBIE U HETOJBUKHbBIE
€ro 4acTu): sIKOpb, UHAYKTOP, IIETKH, BOTHYTbIE TUIACTUHBI.
[IprMeHeHNe TEOPETUUECKMX 3HAHNN K PENICHUIO 3a/1a4

CBETOBBIE ABJICHUS.

@opMyIUpOBaTh 3aKOH MNPSIMOJIMHEHHOTIO PACHPOCTPAHEHUS
ceeta. OObsCHATH o0Opa3oBaHME TEHH U  TMOJIYTCHH.
[IpoBOANTH MCCIIENOBATEIBCKUIN IKCIIEPUMEHT TIO TMOTYUEHHUIO
TEHU U TIOJTYyTCHH.

Haxomute  Ilomsipuyro  3Be3ny  co3Be3aus  bousiblioi
Mensenuubl. Mcnonb3yst TOABWKHYIO KapTy 3BE3JHOr0 Heba
ONPENENATh MOJIOKEHUE TUTAHET.

®opmynupoBaTh 3aKOH OTpakeHus cBeta. [IpoBOIUTH
UCCIIEe10BaTEIbCKUI 9KCIIEPUMEHT o W3Y4YEHUIO
3aBUCHMOCTH yIJIa OTPAXKEHUs OT yrja NaJcHUs.

[IpuMeHAT  3aKOHBI ~ OTPaXEHHS  NPU  HOCTPOEHUU
u300pakeHusi B IUIOCKOM 3epkanie. CTpouTh u300pa)keHHe
TOYKH B IIJIOCKOM 3€pKaje.

@opmynHpoBaTh 3aKOH MpenoMieHus cBeTa. Paborath ¢
TEKCTOM  y4eOHHMKa,  MNPOBOAWTH  HMCCIEAOBATEIbCKUI
SKCIIEPUMEHT 110 MPEJOMIICHUIO CBETA MPH MEPEX0/Ie JIyda U3
BO3/lyXxa B BOJy, /[elaTb BBIBOJAbI IO pe3yJbTaraMm
JKCIIEPUMEHTA.

Paznuuars nuH3bI 0 BHELIHEMY BUly. OnpenensiTh, Kakas U3
JIBYX JIMH3 C pPa3HbIMU (DOKYCHBIMH PACCTOSHUSIMH JaeT
Oonpiiee  yBenuueHue. [IpoBoAWTH  HMCCIEAOBATENbCKOE
3aJIlaHuUE 10 MOJYYEHUIO U300paXKEHHS C MOMOIIBIO JIMH3BL
Crtpouth n300pakeHHUs, JaBaeMble JTMH30H (paccenBaroliei,




coOuparomiert) st cioydaes: F< f > 2F; 2F< f; F< f <2F;
pasnuyaTh Kakue H300paXeHus JalT colOuparomas Hu
paccenBaromias IMH3bL.

[IpuMeHATs 3HAaHMA O CBOMCTBAX JIMH3 IIPU IOCTPOCHUU
rpaduuecKkux H300paKeHUH. AHATU3UPOBATH PE3YJbTATHI,
MOJIyY€HHbIE TPU TOCTPOCHUM M300pakKeHUil, Jenarhb
BBIBOJIBI.

OOBACHATD BOCIPUITHE H300paKEHUS TJIa30M YeJIOBeKa.
[IpumeHsTh MeXIpeIMeTHbIE CBA3U (PU3UKU U OMOJIOTUU IS
00BsICHEHUS] BOCTIPUSATHS N300paskeHUs

[ToBTOpEHME Kypca

[IprMeHeHre TEOPETHUECKUX 3HAHNN K PENICHUIO 3a/1a4

9 kJs1acc 68 yacos (2 yaca B HeJ1eJ110)

Ne

HaumMmenoBaHue TeMbl

Koanuec
TBO
4acoB

OcHOBHbIE BU/bI AeATEJIHLHOCTH

Kosim4ecTBO KOHTPOJIBHBIX
MeponpusTHIl




3aKOHEBI
B3aUMOJEHCTBUA U
JIBYDKEHUSA TEJL.
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Habmtonate 1 onuceiBaTh NPSMOJIMHENHOE U paBHOMEPHOE
JBHKECHHE TEIICKKHU C KAIEIbHULIEH; ONPEAEIIATH 10 JIEHTE CO
ClIelaMH Kanelb B ABMKCHUS TEJIEKKH, IPONICHHBIN €10
IIyTh ¥ IIPOMEXYTOK BPEMEHU OT Hayajia JABWKECHUS 10
OCTaHOBKH; 000CHOBBIBATH BO3MOYKHOCTH 3aMEHBI TEIICIKKH €€
MOJIENBI0 (MaTEepPHATILHON TOUKOM) /ISl ONMTMCAHUS JBUKEHUS
[IpuBOIUTE ITPpUMEPBI, B KOTOPBIX KOOPAUHATY ABUKYILETOCS
TeNa B 000 MOMEHT BPEMEHH MOXHO ONPEAETUTh, 3Has €ro

Ha4aJIbHYIO KOOPJIMHATY U COBEPIIEHHOE UM 3a TaHHBII
MIPOMEXKYTOK BPEMEHHM IEPEMEIIIEHUE, U HENb35, ECIIM BMECTO
IepeMeNIeHUs 3a/1aH MMPOIICHHBIN MTyTh.

Onpenenats MOJYJM W TIPOSKIIMH BEKTOPOB HA
KOOPAMHATHYIO OCh; 3aITUCHIBATh YPABHEHHE JIJISI
oTpe/eNieHUs] KOOPAMHATHI IBIKYIIETOCs Tesla B BEKTOPHOU U
CKaJIsipHOM (hopMe, UCTONBb30BaTh €T0 JUIS PEIICHUs 3a1ay.

3anuceIBaTh GOPMYIIBL: TSI HAXOKICHUS TPOCKIMU H
MOJIyJIsl BEKTOpa TEpPEMEIICHHs Tella, ISl BEIYUCICHHS
KOOPJMHATHI IBUXKYIIETOCs TeJla B JI0O0H 3alaHHBIIl MOMEHT
BPEMEHH; JI0Ka3bIBATh PABEHCTBO MOJYJISl BEKTOpA
nepeMeIeHHs TPOHACHHOMY ITYTH U TUIOMIA/IU TI0/1 TpaduKOM
CKOPOCTH; CTPOUTH TpaUKH 3aBUCUMOCTH VX = VX(t).

OOBACHATH (PU3NYECKUI CMBICI TOHATUI: MTHOBEHHAS
CKOPOCTh, YCKOPEHHE; IPUBOANUTH PUMEPHI
PaBHOYCKOPEHHOTO JBHKEHUSI; 3alIUChIBATh GOPMYITY JUIs
OIpeieIeHUs] YCKOPEHHs B BEKTOPHOM BU/JIE U B BUJIE
NPOEKII Ha BBIOPAaHHYIO OCh; IPUMEHSTH (POPMYJIBI AT
pacueTa CKOPOCTH T€Jla U €ro YCKOPEHUS B PELICHNN 3a]1a4,
BBIPAXXATh JIFOOYIO U3 BXOAALINX B (OPMYIy BETHMYUH Yepe3
OCTAJIbHBIE.

3anuceIBaTh GOPMYIBI JUIs pacyeTa HayaJbHOM U KOHEYHOMN




CKOpOCTH TeJla; YUTATh ¥ CTPOUTH I'pa)MKN 3aBUCHMOCTH
CKOPOCTH TeJla OT BPEMEHM U YCKOPEHUS Tella OT BPEMEHU;
penaTh pacueTHbHIE M KACYTCBEHHBIE 3aJ1a4M C IPUMEHEHUEM

hopmyir.
Pemath pacuyeTHble 3a1a4u ¢ IpUMEHEHUEM (POPMYJIbI

Sx = Voxt + axt2/2;

MIPUBOJIUTE GOPMYIY S = Vox + Vx*t /2 K BUIY

Sx= Vx2—Vox 2 /2ax ; OKa3bIBATH, YTO IS
MIPSMOJIMHEHHOTO PAaBHOYCKOPEHHOTO JIBFDKCHUS ypaBHEHUE

X = X0 *+ Sx MOXKET OBITh MPe0OPa30BAHO B YpaBHEHUE

X = Xo + Voxt + a x t2/2.

Habnronate ABMKEHHE TENICKKH C KaNebHUIICH;IeTaTh
BBIBOJIBI O XapaKTepe BUIKCHUS TEIICKKH; BEIYUCISATH MOTYIb
BEKTOpA IEePEMEIICHHSI, COBEPIICHHOTO MPSIMOJIMHEHHO U
PaBHOYCKOPEHHO JIBMKYIIUMCS TEJIOM 32 N-10 CEKYHY OT
HavaJa JBWKEHUS, TI0 MOJIYITIO IIEPEMEIICHHS, COBEPIICHHOTO
uM 3a k-10 cekyHny.

HOHLSYHCL MCTPOHOMOM, OIIPCACIIATE HIPOMEKYTOK BPECMCHU
OT Ha4aJla PaBHOYCKOPCHHOI'O JABMKCHUS MIApHUKa 10 €ro
OCTAHOBKH; OIIPCACIIATE YCKOPCHUEC ABUKCHUS IApHUKa U €TI0
MI'HOBCHHYIO CKOPOCTH II€pea yaapoOM O HUJIIMHIAP,
IMPEACTABIIATh PE3YIIbTATHI H3MepeHI/II>’I

Y BBIYMCIICHUH B BUJIE TAOJIUI U T'paUKOB; 10 rpaduky
OTIPENEINATh CKOPOCTh B 33JaHHBIII MOMEHT BPEMEHU;
paboTaTh B rpymIe.

Ha6J'IIOJIaTL 1 OIMUCBIBATH ABWKCHUC MAITHHKA B IBYX




CHUCTEMAaxX OTCYETA, OJHA U3 KOTOPBIX CBsI3aHA C 3€MIICH, a
Jpyrasi C JICHTOW, JBIKYIIEHCS PABHOMEPHO OTHO-CUTEJIBHO
3€MJIM; CPABHUBATh TPACKTOPHH, ITyTH, [IEPEMEILCHHUS],
CKOPOCTH MAsITHUKA B YKa3aHHBIX CUCTEMAaxX OTCUETA;
IIPUBOAUTH IIPUMEPHI, ITOSCHIOLINE OTHOCUTEIBHOCTD
JIBHYKCHHSL.

Habntonate nposiBieHue MHEPIUK; IPUBOAUTH TPUMEPHI
MIPOSIBJICHUS MHEPLMH; PEIIaTh KAYECTBEHHBIC 3a/1a4 Ha
IIPUMEHEHHE NepBOro 3akoHa HeroToHa.

3anuceIBaTh BTOpOii 3akoH HbioToHA B Bue (GpopMyIbl;
peniaTh pacueTHbIE M KAYECTBEHHBIE 3a]Ja4H Ha IPUMEHEHHE
9TOTO 3aKOHA.

HaGmronaTe, onmuceIBaTh U 0OBICHSITE OIBITHI,
WUTIOCTPUPYIOIIHNE CITPABEITUBOCTh TPETHETO 3aKOHA
Hprotona; 3anuceiBaTh TpeTuii 3akoH HeroTOHAB BHjIE
(hopMyITBI; perraTh pacueTHbIC U KaueCTBEHHBIC 337aul Ha
IPUMEHEHHE 3TOT0 3aKOHA.

Hab6nronaTe majgeHue oJHUX M TEX JKE TE B BO3IYXE U B
pa3peKEHHOM IIPOCTPAHCTBE; JIeaTh BHIBOJI O ABMKCHHUH TEIl
C OJIMHAKOBBIM YCKOPEHHEM IPH ACHCTBUU HA HUX TOJIHKO
CHJIBI TSDKECTH.

HabntonaTe onbIThL, CBUACTEILCTBYIONINE O COCTOSIHUN
HEBECOMOCTH Tell; CATaTh BBIBOJ 00 YCIOBUSX, IPH KOTOPHIX
TeJa HaXOJSATCS B COCTOSTHUHM HEBECOMOCTH; U3MEPSTh
yCcKOpeHue cBOOOIHOTO MaJieHus; paboTaTh B TPyIIIIE.

3anuceIBaTh 3aKOH BCCMHUPHOT'O TATOTCHUSA B BUIC
MAaTCMaTUUCCKOTO YPABHCHU .

W3 3akona BCCMUPHOT'O TATOTCHUS BBIBOJIUTDH (I)OpMYJ'Iy JJIA




pacdera yCKOpEeHUsi CBOOOJHOTO MaICHHS Tela

[IpuBOIUTE ITPUMEPBI IPAMOJMHENHOIO U KPUBOJIMHEWHOTO
JIBUYKEHHS TEIl; HAa3bIBATh YCIIOBUS, IIPU KOTOPBIX TeEJIA
JBUKYTCS IPSIMOJIMHEVHO WM KPUBOJIMHENHO; BBIYUCIIATH
MOJIyJTb IIEHTPOCTPEMUTENLHOTO YCKOPEHHs Mo hopMyre v2=a
u.oR.

Pemate PACUCTHBIC 1 KAYCCTBCHHBIC 3a/la4H; CIIylIaTh OTUYCT
0 pE3yJibTaTax BBIMMOJHCHUA 3aJaHUA-TIPOCKTA
<<9KCHepI/IMeHTaJ'IBHOG MOATBCPKACHUEC CIIPABCIIIMBOCTU

yCIIOBUSI KPUBOJIMHEHHOTO IBHKEHUS TEJ»; CIYIIATh JOKIA]
«HMckyccTBEHHBIE CITYTHUKH 3eMIIN», 33JaBaTh BOIIPOCHI U
MIPUHUMATh y4acTHE B OOCYXJAECHUU TEMBI.

JlaBaTh omnpeneneHre UMITyJIbCca Tela, 3HaTh €r0 eAUHUILY;
0OBSACHSATH, KaKkasi CUCTEMa TeJI Ha3bIBAETCS 3aMKHYTOM,
MIPUBOIUTH IPUMEPHI 3AMKHYTOM CHCTEMBI; 3aIHChIBATh
3aKOH COXpaHEHMsI UMITYJIbCa.

Pemate PaCUYCTHBIC 1 KAYECTBCHHBIC 3a/1a4r Ha IIPUMCHCHHUC
3aKOHAa COXpaHCHUSA DHECPIUH, pa60TaTB C 3aJlaHUsAMU,
IMPUBCACHHBIMHA B pasaciic «TOoTH TIABEI».

HpI/IMeHHTL 3HaHUA K pCIICHUIO 3a/1a4.

MexaHnueckue
KOJICOAHUA U BOJIHBI.
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OHpe,Z[eJ'ISITL KoJie0aTebHOE ABWIKCHUC TI0 €TI0 IPU3HAKAM;
IIPUBOAUTL IMPUMCPHBI KOJ'I@68.HPII>1; ONUCBIBATL JHHAMUKY
CBO60,Z[HLIX KoJieOaHMit MNPY’>KUHHOT'O W MAaTEMaTU4YCCKOTO
MAaATHHUKOB; H3MCPITH KCCTKOCTH NPYKHUHBI NI PE3UHOBOTO




HIHypa.

Ha3biBaTh BeIMUMHBL, XapaKTepU3yIOIIUE KojaebaTenbHOe
JBUKEHHE; 3aMCbIBaTh (POPMYJTy B3aUMOCBSI3U IIepUojia U
9acTOTHI KOJICOAHMIT; TPOBOIUTH SKCIEPUMEHTATIHLHOE
UCCIIEZIOBAaHUE 3aBUCUMOCTH TIEpUOJa KoleOaHui
MPYXUHHOTO MasiTHUKA OT m U k.

[IpoBoauTh MccnenoBaHUs 3aBUCUMOCTH NepHUoaa (4acTOThI)
KOJIEOaHWIT MAaATHHUKA OT JJIMHBI €T0 HUTH; NPCACTABJIATH
pe3ynbTaThl W3MEPEHWH ¥ BBIYHCICHWA B BHIE TaOJHIIL;
paboTate B Tpymnme, CIymaTh OTYET O pe3yibTarax
BBITIOJTHEHUS 3aaHus-TIpoekTa «OnpeeeHne KadeCTBeHHON
3aBHCHMOCTH  Tlepuojia  KOJICOaHWH  MaTeMaTHYeCKOTO
MasiTHHKA OT YCKOPEHUsSI CBOOOTHOTO TTa/ICHHS.

OOBICHATH IPUUYNHY 3aTyXaHUsI CBOOOIHBIX KOJICOAHUI;

Ha3bIBaTh YCJIIOBHE CYIICCTBOBAHUS HE3aTYXAFOIIUX
KOJIEOaHUI.

O6’b${CH${TB, B UEM 3aK/IH0YaCTCA ABJICHHUEC PE30HAHCA,
IIPUBOJUTH IIPUMEPBLI IMOJIE3HBIX U BPEAHBIX HpOfIBJ’IeHI/Iﬁ
PE30HAHCA U ITYTHU YCTPpAHCHUA ITOCIICAHUX.

Paznuuats IOIICPCUHBIC U ITPOJO0JIBHBIC BOJIHLI; OIIMCHIBATb
MCXaHU3M O6paSOBaHI/I$I BOJIH; HAa3bIBATb XAPAKTCPUIYIOIIUC
BOJIHBI (I)I/ISI/I‘ICCKI/IC BCINYHMHBI.

HaspiBaTh BCJIIMYNHBI, XapaKTCPU3YIOIIUC YIIPYT'UEC BOJIHBI;
3allMCbIBATh (l)OpMyJ'IBI B3aMMOCBA3HU MCXKIAY HUMU.

HaseiBaTh auama3oH 4acTOT 3BYKOBBIX BOJIH; IIPUBOJUTH
IMPUMEPbI HCTOYHUKOB 3BYKa, IMPUBOIUTH 000CHOBaHHUS TOTO,
4TO 3BYK ABJIACTCA HpO,[[OHBHOf/'I BOHHOﬁ; CJIylaTb JOKJIa




«YIbTpa3ByK U HHPPA3BYK B IPUPOJEC, TEXHUKE U
MCIUIIMHC», 3aJaBaTb BOIIPOCHI U IPUHHUMATh y4aCTUC B
00CYXJICHUH TEMBI.

Ha ocnoBanumn YBUJACHHBIX OIIBITOB BBIJIBUTATH T'MIIOTC3bI
OTHOCHUTCIIBHO 3aBUCHUMOCTH BBICOTBI TOHA OT 4YaCTOTHI, a
TPOMKOCTH — OT aMILIUTYAbI KoJeOaHul HCTOYHUKA 3BYyKa.

BoiaBurars runoTesbl 0 3aBUCHMOCTH CKOPOCTH 3ByKa OT
CBOMCTB Ccpeflbl M OT €€ TeMIIEPaTyphl; OOBICHATH, IOUEMY B
ra3ax CKOpOCTb 3ByKa BO3pPAacTaeT ¢ MOBBIIIEHUEM
TEMIEPATYpPHI.

[IpuMeHsTh 3HAHUS K pEeLICHHIO 3a7a4

DJIEKTPOMAarHuTHOE
ToJie.
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Jlenath BBIBOJIBI O 3aMKHYTOCTH MAarHUTHBIX JIMHUHA U 00
0CJTa0JICHUY TIOJIA C yIaJIeHUEM OT IPOBOTHUKOB C TOKOM.
@opMyaupoBaTh MNPABUIO IMPABOM PYKH JUIsI COJICHOU[A,
MIPaBUIIO OypaBUMKa; OIpENETATh HaIpaBJICHUE
3JIEKTPUYECKOTO TOKA B MPOBOJHUKAX M HAINPABJICHUE JTUHUN
MarHUTHOTO TOJIA.

[IpumeHaTs NpaBUIIO JIEBOW PYKH; OMNPEICISATh HAMpPAaBICHUE
CWJIBI, ACUCTBYIOIIEH HA 3JIEKTPUUYECKUI 3apsijl, ABUKYLIUNACS
B MarHUTHOM I10JI€; ONPEACNIATh 3HAK 3apsija U HaMpaBJICHUE
JIBMDKCHUS YaCTHIIBL.

3anuceiBaTh  (OpMyNTy B3aMMOCBSA3M MOJIYJIS  BEKTOpa
MarHMTHOM MHIYKIUU B, MarHUTHOIO MOJISI ¢ MOJIYJIEM CHJIBI
F, nmeficTByromeii Ha MPOBOJHUK AJIMHOU 1, pacmonoxeHHbIN
NEPHEHANKYISAPHO JIMHUAM MAarHUTHOM WHIYKLIHMH, U CHIION
ToKa | B MPOBOJIHUKE; OMUCHIBATH 3aBUCUMOCTb MarHUTHOTO
NOTOKa OT MHAYKIMHM MAarHUTHOTO MOJs, MPOHU3BIBAIOIIETO
IJI0IIaJb KOHTYpa U OT €ro OPUEHTALMU IO OTHOLICHUIO K
JIMHUSAM MAarHUTHOW WHIYKIIHMH.




HaGnrogate #  ommcChIBaTH  OMBITHI,  TOJATBEPXKIAAIOIINE
MOSABJICHUE  DBJIEKTPUYECKOIO0  MOJiA NpPU  HU3MEHEHUHU
MAarHUTHOTO TOJIS, AEJIATh BBIBO/IBI.

[IpoBoauTh UCCAENOBATENBCKUNA SKCIEPUMEHT 10 H3YUECHUIO
SIBJICHUSI DJIEKTPOMArHMTHOW MHAYKIIMY; AHAIM3UPOBATH
pe3ynbTaThl SKCIIEPUMEHTA U JIeTIaTh BBIBOJIBI; pabOTaTh B

rpymIe.

Habmtonate B3anMoeiicTBIE aTlOMUHUEBBIX KOJIEL C
MarHuToOM; OOBSACHATH GU3NUYECKYIO CYTh MpaBuia JleHna u
(dhopmynupoBaTh €ro; MpUMEHATh MpaBuiIo JIeHa u npaBusIo
MIpaBOM PYKHU Ui OIpeIeIeHNs HallpaBJIeHUs
WHIYKIIMOHHOTO TOKA.

Paccka3piBath 00 yCTPOMCTBE M MPHUHIIMIIE ICHCTBHS
reHepaTopa NepeMeHHOro TOKa; Ha3bIBaTh CIIOCOObBI
YMEHbILIEHUS TOTEPh DJIEKTPOIHEPTUH Tepeayue ee Ha
OO0JIbIINE PACCTOSHUS; PAacCKa3blBaTh O HA3HAYCHUH,
YCTPOMCTBE W MPUHIIUTIC IEHCTBUS TpaHc(hopmaTopa u ero
IPUMEHEHUH.

HabntonaTe onbIT M0 U3IYYEHUIO U IPHEMY
AJIEKTPOMArHUTHBIX BOJIH; OTIUCHIBATH PA3IUYMS MEXKIY
BUXPEBBIM JIEKTPUUYECKUM U AJIEKTPOCTATUYECKUM TOJISIMH.

HaGmonate cBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHS B
KoJieOaTeIbHOM KOHTYpE; JIeJIaTh BBIBOJBI;, PELIaTh 3a/1auy Ha
¢dbopmyny Tomcona.

PacckaspiBars 0 mpuHIMIIAX PaAUOCBS3U U TEIICBUACHUS,
ciymath goknaj «Pa3BuTue cpencTs U cocoboB nepenaun
uH($OpPMAIIMU Ha TalleKUe PACCTOSIHUS C APEBHUX BPEMEH U 0
HAIlIUX JTHEM.

Ha6J'IIOI[aTL Pa3JI0KCHUC Oenoro ceera B CIICKTD IIPHU €TO




IMPOXOKACHHUHN CKBO3b IIPU3MY U IIOJTYUCHUC Oeoro ceera
IMYTEM CJIOKCHUA CIICKTPAJIbHBIX IBCTOB C MIOMOIIBIO JIMH3BI,
OOBACHATH CYTb U AaBaThb OMPECACIICHUC ABJICHUA JUCIICPCHUU.

HabmtonaTe CruloniHoN 1 JTUHENRYaThIe CIIEKTPhl UCITYCKAHMUS;
Ha3bIBaTh YCJIOBHS 00pa30BaHUs CIUIONIHBIX U JTMHEHYAThIX
CIEKTPOB UCITyCKaHMsI; pabOTaTh B TPYIIIIE;

CJIylaaTb OOKJIaa «MeTton CIICKTpaJIbHOTO aHajin3a u €ro
NPUMCHCHUC B HAYKC U TCXHUKEC)).

O6’L${CH${TB HznyquHe " IOTJIONICHUE CBETA aTOMaMU U
HpOI/ICXO)K)IeHI/Ie J'II/IHGﬁ'—I&TI;IX Cl'IeKTpOB Ha OCHOBC
noctynatoB bopa; paboTats ¢ 3amaHUsSIMH, IPUBEICHHBIMU B
pazaene «Itoru riaaBb»

Crpoenue aToma u
aTOMHOTO si/ipa.
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OmnuceiBath onbITH Pesepdopaa: mo oOHapyKEHUIO CII0KHOTO
cocTaBa paJIMOAKTHBHOTO M3ITyYCHHUS U 110 MCCIICIOBAHUIO C
MTOMOIIIBIO PacCesHUS 0-9aCTHIl CTPOCHHUS aToMa.

OOBACHATH CYTh 3aKOHOB COXPAHEHHUS MacCOBOIO YKCIa U
3apsija Mpu pauOaKTUBHBIX PEBPAILICHUSAX; IPUMEHSATh 3TH
3aKOHBI IIPU 3aMUCU YPABHEHUM SIIEPHBIX PEAKIUH.

N3mepsaTh MOLIHOCTH 03BI PaIUAIIMOHHOTO (OHA
JO3UMETPOM; CPAaBHUBATH MOJIYYEHHBINH PE3yIbTAT C
HanOOJIBIIUM JOMYCTUMBIM JJISl YeJIOBEKa 3HAUCHHUEM;
paboTaTh B rpymre.

[IpuMeHATh 3aKOHBI COXPAHEHUSI MacCOBOIO YUCIIA U 3apsa
JUISl 3aITUCH YpaBHEHUH SAEPHBIX PEaKLU.

OOBACHATH (PU3NYECKUI CMBICI MOHATHI: MacCOBOE U




3apsiIOBOC YKCIIA, SHEPIUs CBSI3H, ICPEKT Macc.

OnuceIBaTh MpoLECC ACTICHUS si/ipa aToMa ypaHa; 0ObICHATD
(U3NYEeCKU CMBICI IOHSATHIA: IEMHAs PEAKINs, KPUTHIECKast
Macca; Ha3bIBaTh YCJIOBUS IIPOTEKAHUS YIIPABIAEMOM LIEITHOU
PEaKIUH.

PacckaspiBaTh 0 HA3HAYEHUU SAAEPHOTO PEAKTOPA HA
MEJUICHHBIX HEUTPOHAX, €r0 YCTPOMCTBE U MIPUHIUIIE
JIENCTBHSI; HA3bIBATh IIpEeUMyIecTBa U HepocTaTku ADC
nepes APYruMu BUJAMU 3JIEKTPOCTaHIIHM.

HazpiBaTh pr3mveckue BeTUINHBI: TOTJIONIEHHAS 1032
M3IIy4deHHs, KOAhOUIIMEHT KauecTBa, SKBUBAJICHTHAS 1034,
MepUoJ1 Noypaciaaa; ciymarh noknan «Herarusnoe
BO3/ICHCTBUE PaIMAIIMK HA KUBBIE OPTraHU3MBI U CIIOCOOBI
3aIIUTHI OT HEEY.

Ha3zbiBaTh ycioBHs MpoTeKaHUs TEPMOSICPHON peaklnu;
IPUBOIUTH PUMEPHI TEPMOSACPHBIX PEAKIUii; IPUMEHSATD
3HAHMS K PEIICHUIO 3a/1a4.

CTpOI/ITL rpa(bm( 3aBUCUMOCTH MOIIHOCTH O03bI U3JTYUCHUA
IIPOAYKTOB paciiaga paOoHa OT BpEMCHU; OLICHUBATD I10
l"pa(l)I/IKy nepuoa nojqrypacmnaza rmpoaAyKTOB paciiaga paJaoHa;
IMPEACTABIIATh PE3YIIbTAThI H3MepeHHﬁ

HOBTOpCHI/Ie Kypca

OTpa6OTKa HaBbBIKOB YCTHOI'O CYCTa, Pemienne 3amad Ha
pacucT paGOTLI, MOIITHOCTH, SHCPI'UH.
HGMOHCTpI/IpOBaTB IMMPE3CHTAllMH. BLICTyHaTB C JOKJIaJaMu.




| YuactBoBaTh B 06CYK/ICHUH JIOKJIA/IOB M IIPE3CHTALIHA.




4. Y4eOHO-MeTOANYeCK0e U MATEPUAIbHO-TEXHUYECKOe o0ecneyeHmne
o0pa3oBaTeJIbHOIO NpoLecca

B cocraB yue6HO-MeToquueckoro komrmiekta (YMK) o ¢usuke mns 7-9 xnaccos (IIporpamma
Kypca ¢u3uku 11t 7—9 kimaccoB 001eo0pa3oBaTeNbHbIX yupexaeHui, aBTopsl A. B. IleppimkuH,
H. B. ®unonosuy, E. M. I'yrHuK muHuK «BepTukaney») BXOAAT:
YMK «®@u3uka. 7 Kiace»
1. ®wuswmka. 7 xnacc. Yueonuk (aBtop A. B. [lepbimikun).
2. O®wusuka. Pabouas terpanp. 7 kimacc (aBTopsl T. A. XannanoBa, H. K. Xannanon). ®usuka.
Metomudeckoe nocodme. 7 xiacc (aBtopel E. M. I'yrauk, E. B. PeibakoBa).
3. ®wusuka. Tectol. 7 wiacc (aBropsl H. K. Xannanos, T. A. XanHaHOBa).
4. Owusuka. lupaktudyeckue marepuansl. 7 kiacc (aBropsl A. E. Mapown, E. A. Mapon).
5. @wusmka. COOpHUK BOMPOCOB W 3amad. 7—9 kmaccel (aBtopel A. E. Mapon, C. B.
[To3zoiickuii, E. A. Mapon).
6. DIeKTpOHHOE NMPHIOKEHHE K YYCOHUKY.
YMK «®Pu3uka. 8 kiace»
1. ®wusuka. 8 kinacc. YueOnuk (aBtop A. B. [lepbimkus).
2. ®wmuka. Merogudeckoe mocobme. 8 kiacc (aBropel E. M. I'yrauk, E. B. Pribakona, E.
B. lllaponuHa).
3. ®wusuka. Tectol. 8 wiacc (aBropsl H. K. Xannanos, T. A. XaHHaHoBa).
4. Owusuka. [lugaktudeckue marepuansl. 8 kinacc (aBTropsl A. E. Mapown, E. A. Mapon).
5. @wusmka. COopHHK BOmpocoB M 3amad. 7—9 xmaccel (aBTo-pei A. E. Mapon, C. B.
[To3zoiickuii, E. A. Mapon).
6. DIeKTpOHHOE NMPHIOKEHHE K YICOHUKY.
YMK «®Pu3uka. 9 kiaace»
®dusuka. 9 knacc. Yueobnuk (aBtopsl A. B. Ilepsinkun, E. M. I'yTHHK).
®dusuka. Tematnueckoe ranupoBanue. 9 kimacce (asrop E. M. I'yrHUK).
®usuka. Tectol. 9 kmacc (aBtopel H. K. Xannanos, T. A. XanHaHoBa).
Odusuka. J[nnakrudeckue matepuansl. 9 kimace (aBTopsl A. E. Mapon, E. A. Mapon).
®usuka. COOpHUK BOmpocoB W 3amad. 7—9 kmaccel (aBtopel A. E. Mapon, C. B.
[Tozoiickuii, E. A. MapoH).
6. DNeKTpOHHOE MPUJIOKEHUE K yIEOHUKY.
DJIeKTPOHHBbIE Y4eOHble U3IaAHMS:
1. ®usuka. bubnmoreka HarmsagHeix mocobuit. 7—I11 kmaccel (monx pemakmuedn H. K.
XaHHAHOBA).
2.  Jlabopartopnbie paboThI 1o ¢u3uKe. 7 Kinacc (BUpTyalbHas duzndeckas sabopaTopus).
3. JlabGopaTopHbie paboThI 10 Gu3HMKe. 8 Kinacc (BUpTyalbHas Gpuznueckas 1adbopaTopusi).
4.  JlabopartopHble paboThI 1o pusuke. 9 kinacc (BUpTyanbHas Gusndeckas 1adopaTopusi).
Cnucok HATJISTHBIX MMOCOOHH:
Tadauubl 001Iero HaAa3HAYCHUSA
Mexnynapoanas cuctema enunui (CH).
[IpucraBku ans 0Opa3zoBaHUs IECATUYHBIX KPATHBIX U JOJIBHBIX €IUHUILL.
OuznyecKue MOCTOSIHHBIE.
[Ikana 3MeKTpOMarHUTHBIX BOJIH.
IIpaBuna no TexHuke 6€30MaCHOCTU MpU pabOTe B KAOMHETE (PU3UKH.
Mepbl  0e30macHOCTH TPU TMOCTAHOBKE W TMPOBEACHHH J1a00-paTOpHBIX paboT 1o
AIIEKTPUYECTBY.
TeMaTHYeCcKHE TA0JIHIDI
1. Crpoenue atMochepsl 3eMIu.
2. ATMoc(epHOe TaBlIeHUE.
3. JIBurarens BHYTPEHHETO CTOpaHHUSL.
4. Jlsurarens MOCTOSIHHOTO TOKa.
5.Tpaexropus ABUKECHUS.
6. OTHOCUTENTBLHOCTh ABUKEHUSI.
7.Btopoit 3akoH HproToHa.
20. PeakTuBHOE JBUKEHUE.
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21. Kocmuueckuit kopabiab «BocTox».

22. PaboTa CHJIBL.

23. MexaHn4eCcKue BOJHBI.

24. IIpuGopbl MarHUTOIIEKTPHUUECKON CUCTEMBI.
25. Cxema ruipodIeKTpOCTaHIUH.

26. Tpaucdopmarop.

27. llepenaua u pacnpeeseHue JEKTPOIHEPT U .
28. dunamuk. Muxpo@oH.

29. Mopenu CTpOCHHS aToMa.

30. Cxema ombiTa Pesepdopra.

31. Lennas snepHast peaxkius.

32. SlnepHblil peakTop.

33. 3Be3abl.

34. ConHeyHas cucrema.

35. 3aTmenusl.

36. 3emust — 1utanera ConueuyHoit cuctembl. Ctpoenue CosHIla.

37. Jlyna.

38. Il;1aneTsl 3eMHOM TPYIIIBL.

39. IInaHeTBI-TUTaHThL.

40. Mansle Tena CoJTHEYHOM CUCTEMBI.

OobopynoBanusi 1 npudOpHI:

BeIrHyTHIE 3€pKaia Ha TOJCTaBKe.

JleMoHCTpaIMoOHHBINH HA0Op IO OTITHKE.

KommiekT 1abopaTopHbIif 10 ONTHKE

JIvH3a Ha HOJICTaBKeE.

Jlyna.

Jlyna Ha nmojcraBke.

MaroBrle cTekIa.

Mukpockon

Mogens «3emitst — CotHIIEY.

Habop nmudpakiimoHHBIX penieTox

Ha6op nun3.

Ocsetutrens OTIL

HJ'IOCKOHapaJ'IJ'ICJ'ILHHC CTCKJLIHHBIC ITPU3MbI

Ctpobockor.

®doroanmapar.

| Mexanuka

bnoxk

Beckl IIPYXXHUHHBIC

Bexa 1,5 m

JIByCTOpPOHHUI OaJUTMCTUYECKUI TTHCTOJIET

JlepeBsiHHbIE OpPYCKH

JlnHaMoMeTp AEMOHCTPALIMOHHBIN

Jnnamometp nabopatopusiii 0-5 H

JluHamometp nemMoHcTparoHHbIi 0-5 H.

Jlnnamometp nabopatopuslii 0-4 H

Kenoo

I/IH,Z[I/IKaTop 4aCOBOI'o TUiia

Mamaa BoJTHOBas

Mensyna (Anuona).

Moienp pakeTsl IEMCTBYIOIIAS




Habop rpy30B 1eMOHCTpaIMOHHBIH

Habop rpy30B 1a00paTOpPHBIIA.

Habop xepamMruecKux MarHuTOB.

HabGop MaruuToB 1yroo0Opa3HbIX

Habop MarHuToB MOJIOCOBBIX

H360p 10 CTaTUKC C MArHUTHBIMU JICPIKATCIISIMU

PoIuar neMoHCTpaliOHHbBIN

Ppruar naboparopHsliii

CexkyH/IHbI MasSTHHUK

Tenexka camoABHKyIIasCs

Tpubomerp

YPpOBEHb rOPU30HTAIBHBIN

IIITaHreHIUpPKYIIb

| SHGKTPOI[I/IHaMI/IKa U MarHe€Tu3M

AMIIepMeTp AEMOHCTPAMOHHBIN

Amnepmerp 1abopaTOpHBIM

BarrmeTp neMoHCTpalMoOHHbIN

BUTOK B MArHUTHOM T10JI€ 3€MIIH

Butok ¢ Tokom 2

BoponarpeBarens

BosbpT™MeTp 1eMOHCTpallMOHHBIN

BoabsT™meTp nabopaTopHbIi

I'enepartop anexkTpuyecKui

['unb3b1 13 hobry.

Hcrounuk nutanus 1a00paTopHBIN

Wcrounuk nutanus 1a00paTopHBINA

Karymka naayktuBHOCTH 1abopaTtopHas

Kunrou gemMmoHCcTpanimoHHbII

Kirou maGoparopHblii

Kommac

Konpnencarop nepeMeHHOM €eMKOCTH

Jlamnouku abopaTopHbie

MarasuH conpoTUBICHUI

MarasuH COnpoTUBIICHHIA.

MarsauTtHas CTpCIIKA.

MukpomynbTUMETp HUPPOBOIL

MunnuamnepMeTp J1abopaTopHbIi

Mojenb MOJICKYJIIPHOT'O CTPOCHUS MalrHHUTAa

Mojenb pPaauoIIpUCMHUKA JCTCKTOPHOI'O

Mojenb QJICKTPOJABUI'ATCIIA

Mogenb QJICKTPOABUTATCIIA

Mopenb QJICKTPOCUCTUNKA

Habop raszonanosHeHHbIX TPYOOK

Ha6op 1o s51ekTpoin3y (JIEMOHCTPAIHOHHBIN)

Ha6op 1o snektponnsy « IeKTpoIuT

Ha6op I10 DJICKTPOJIN3Y C YI'OJIbHBIMU 3JICKTPOJAMU.

Habop 1o snekTpocTatuke

Ocuustorpad

IInuTka QJICKTPUYICCKAs

[Tpubop st nemoncTparwu npaswia Jlenma

Pamka BpalllICHUA B MArHUTHOM I10JIC 3eMim

PesucTopsl 1ab0paTopHbIe

Peocrat 1a60opaTOpHBIii




Peocrathl ACMOHCTPAIMOHHBIC

PeocTtatsl pa3HOro CONpOTUBIICHUS

Peocratsl pa3HOro conpoTUBICHUS

Chupaiib — pe3uctop JiabopaTopHast

Cnupaib- pe3ucTop

CrexasHHAs 1 Y00HUTOBAS MAJIOYKH.

CynTaHbl 2J1EKTPUUYECKUE

TepMoconpoTUBIECHHE

Tpanchopmarop.

Tpanchopmarops! Ha MaHesIX

DNEeKTPUUYECKUN 3BOHOK

DJIEKTPOMAarHuT pa30opHbIN

DNeKTpOTeYb.

DIEKTPOCKOIT

OnektpodopHas MalInHa.

ApeomeTtp

bapomerp —anepounn

Benepko Apxumena

Becor

['urpomerp.

Kanopumerp ¢ HarpeBarenem

Kamepron

Kanopumerps! nabopatopHbie

MarpesOyprckue morymapus

Manowmerp.

MeH3ypKH 1€eMOHCTPAIMOHHbBIE

Men3ypku 1abopaTopHbIC.

Mogenb ra3oBoi TypOUHBI

Monenb TpyObl pa3HOTO CEYEHUS

MoHoBakyyMMeTp Y4eOHBIT

Habop xanumispos

Ha6op npobupox

Habop Ten s kanopumeTpuyeckux padoT.

Hacoc py4HoOil BakyyMHBIN.

Hacoc pyunoit

OrnuBo BO3YyHIHOC

[Tpubop mist nIeMoHCcTpaIu 00TeKaHUsI Tel

HpI/I60p JUISL U3YUCHU S I'a30BbIX 3aKOHOB.

[Tpubop 1st U3y4eHUs TEIIONPOBOTHOCTH

IlcuxpomeTp U THrPOMETP BOJIOCSHOM

[Tpubop st nemoHcTparwu nehopMaluu

Cocynsl cooOraromuecs

CrinpToBKHM

Tapenka BakyymMHast

Tepmomerp

TepMoMeTp 1EMOHCTPALIMOHHBIN

{unuHapsl CBUHIIOBBIE CO CTPYTOM.

[Tap ms B3BEMIMBAHUS BO3AyXa

[Hap ITackans

[ap ¢ KoIbIOM




Poccuiickoe oOpazoBanue. Denepaibubiii mopran http://www.edu.ru/

MunucrepcTBO 00pa3oBanus u Hayku Poccuiickoii @eneparnun. @enepanbHOE areHTCTBO MO

oOpasoBanuto. http://www.ed.gov.ru/

Bce o6pasosanue. Karanor cebutok http://catalog.alledu.ru/

B nomomnip yuurento. deneparus naTepHeT-00pasoBanus http://som.fio.ru/

Poccuiickuii o6pa3zoBarenbHbIi moprai. Karangor cripaBo4HO-MHPOPMALMOHHBIX HCTOYHUKOB

http://www.school.edu.ru/

Yuurens.py — @enepaiys uaTepHeT-o0pasoBanus http://teacher.fio.ru/

OO11IecCTBeHHBIN PEHTUHT 00pa30BaTEIIbHBIX AIEKTPOHHBIX pecypcoB http://rating.fio.ru/

WuTtepHeT-pecypebl 1o 00yJaroIuM nporpammam J{iucTaHIIMOHHOE 00y4eHHE — POCKT

«OTkpeITHIH KOJUTEmK» http://www.college.ru/

[Mopran uadopmarmonHoi noepxkku EI'D http://ege.edu.ru

Bcepoccwuiickuii aBrycroBckuii nencoset http://pedsovet.alledu.ru/

Oopazosarenbhsiii cepep «llIkomsr B MaTepHe™ http://schools.techno.ru/

Bce o6pazosanue Mutepuera http://all.edu.ru/

EcrecTBenHO-Hay4HBII 00pa3zoBarenbHbIil mopTai http://www.en.edu.ru/

YenssOMHCKUN HHCTUTYT MOBBINICHNS KBaTH(PHUKAIINHU TTeJarOTHIECKUX KaIpOB

http://www.idppo.uu.ru

MunuctepcTBo 00pa3zoBanus u Hayku Yensounckoi obmactu http://www.ed.gov.ru/

Karasorn

DnexkrponHsle Oecrutatabie Onbmmorexu http://allbest.ru/mat.htm

EctecTBenHO-Hay4YHbBIN 00pa3oBaTeNbHbIM MOpTai (yueOHUKH, TECThI, OJIMMITNAIbI, KOHTPOJIbHBIE)

http://en.edu.ru/db/

DrekTpoHHas OubIHoTeKa cTarei mo oopaszosanuio http://www.libnet.ru/education/lib/

Dnexkrponnas oubmuoreka «Hayka u Texamka» http://n-t.org/

MeTtoanyeckne MaTepuabl

Caiit s yuarmuxcs u npernojaBareneit ¢pusuku. Ha caiite pazmeniensl yaeOHUKH GU3HKA y1st 7, 8

1 9 xaccoB, COOPHUKHK BOMIPOCOB U 33]1a4, TECTHI, OMMCAHKS JJa0OPATOPHBIX PaOOT. YUUTENs 3/1eCh

HaiyT 0030pbI yUeOHO TUTEpaTyphl, TEMATUIECKHUE U TIOYPOYHBIE IIAHBI, METOJHUECKHUE

pa3paboTku. MimeeTcs Takke AUCKYCCHOHHBINH KiyO http://www.fizika.ru/

Meroauka dhusuku http://metodist.il.ru/

Kamnyc http://www.phys-campus.bspu.secna.ru/

OO0pazoBarenbHbli opTal (uMeetcs pazaen « MHGpopMaMoOHHbBIe TEXHOJIOTHH B IIIKOJIC))

http://www.uroki.ru/

JlaGopaTtopust 00y4ueHus Ppu3rKe U ACTPOHOMHHU - BeAyIIast JIJA0OPATOpHs CTPaHBbI IO pa3paboTKe

JTHMIIAKTHKA ¥ METOJJMKH OOy4EHHs 3TUM TIpeJIMeTaM B CpelHel mmKoJe. Maet oocyxaeHus

OCHOBHBIX JJOKYMEHTOB, PETIAMEHTHPYIOIINX (Gu3nudeckoe oOpa3zoBanue. Bce oHM B MOTHOM

BapHaHTE PACIIOJIOKEHBI HA 3TUX CTPaHMIIA. MOXKHO MPUHATH YIaCTHE B 00CYXKICHUU.

http://physics.i0so.iip.net/

Hcnonb3oBanue HHGOPMAITMOHHBIX TEXHOJIOTHI B TIpernoaBanun (pusuku. Marepuassl (B TOM

qrcie BUIEOo3anucH) cemuaapa B PAO o npo6iieme uernoib30BaHuss HHPOPMAIIMOHHBIX

TEXHOJIOTUH B npenoaaBanuy Gpu3uku. CoAepKUT Kak 00IIUe TOKIIAJIbI, TAK M JOKIA]IbI O

KOHKPETHBIX IporpaMMax M HHTepHeT-pecypcax. http://ioso.ru/ts/archive/physic.htm

Jlaboparopus obyuenus ¢pusuke u acrponomun (JIGuA NOCO PAO) . Marepuainsl o cTangapram

¥ yueOHHUKaM JIs1 OCHOBHOM M MOJHOM cpeHei mkosbl. http://physics.ioso.iip.net/index.htm

BuptyanbHblii METOAMYECKHI KaOMHET YUnuTelisl GU3HKH U aCTPOHOMHUHU

http://www.gomulina.orc.ru

Caiit kadenpsl MeToquKH npenoaaBanus Gusuku MITY http://www.mpf.da.ru/

OnbIT padoTsI

BaHk negarornyeckoro omnsita http://www-windows-

1251 .edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html

®dwusuk npenacrasiset http://www.phizik.cjb.net/

o @usuka B anumanmsx. Ha caiite pa3MerieHsl MyIbTHKH ¢ GU3UUYESCKUMU MTPOIIECCAMH U JaHbI
TeopeTHueckre 00bsicHeHus. OueHb NMOKa3aTeNIbHO U MOyYHTENbHO. EcTh MaTepuan no
MeXaHHUKe, ONTHKE, BOJIHAM U TepMoauHaMuke. http://physics.nad.ru/physics.htm
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o Jludpaxius Caiit ¢ mHTEpaKTUBHBIMU Moiensimu http://www.kg.ru/diffraction/

e [IporpammHoe obecnieuenue o ¢usuke B http://physika.narod.ru/

e HHucrpymenTanbHas nporpamMHas cuctema "CBOPKA" nis nzydeHust 3aKOHOB IOCTOSTHHOTO
TOKa B cpenHeit mkoue_http://shadrinsk.zaural.ru/~sda/projectl/index.html

e KomnbroTepHast Mo iep:kka ypokoB (pu3nku. MeTo1uKka mpoBeIeHHs ypOKOB (DU3UKH C
KOMITBIOTEpHO# moaepkkoii http://tco-physics.narod.ru/

e Pocculickuii ['ocygapcTBEeHHBIN YHUBEPCUTET HHHOBALMOHHBIX TEXHOJIOTHM U
npeanpuHuMarenbeTBa. CeBepHblil Gunan. JucranmonHoe oOyuyenue. IHTEpakTUBHBIC
ypoku ¢usuku http://domino.novsu.ac.ru/

e VYpok no teme «Pemenue 3ana4. OTHOCUTEIHLHOCTD JABUKCHUS
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

e Kabuner ¢usuku_http://edu.delfa.net:8101

S. Ilnanupyemsblie pe3yabTaThl H3Y4YeHUsA PU3HKHU
MexaHuueckue siBJeHHS

BI)IHVCKHI/IK HAay4YHuTCA:

* pacIio3HaBaTh MEXaHUYECKHE SBJICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHWN OCHOBHBIC
CBOMCTBA WM YCJIOBUS MPOTEKAHUS ITUX SIBJICHUN: pABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJTMHENHOE JIBIKEHUE, CBOOOTHOE TIAICHHE TeJl, HEBECOMOCTh, PABHOMEPHOE JIBH)KCHHE 110
OKPYXHOCTH, MHEPIIHS, B3aUMOJICHCTBUE TEJ, Mepeaada JaBIeHUS TBEPIABIMHU TEIIaAMH, KUIKOCTIMHU
Y razaMu, aTMoc(hepHOE TaBlICHHE, TNIABAHUE TEJl, pPABHOBECHE TBEPIBIX TN, KoJieOaTeIbHOE
JBIKEHUE, PE30HAHC, BOJITHOBOE JIBUKEHUE;

¢ OIIMCBIBATH U3YYCHHEIC CBOMCTBA TE€JI U MEXaHUYCCKHE SABJICHUS, NCIIOJIB3Ys (1)I/ISI/I‘IGCKI/I6
BCJIIMYHHBI: IYTh, CKOPOCTh, YCKOPEHUEC, MacCa TCJia, IIJIIOTHOCTh

BEIIlECTBA, CUJIA, JABJICHUE, UMITYJIbC TeJIa, KHHETHYECKAs: SHEPTHs, MOTEHIINAIbHAs SHEPTUs,
MexaHu4ecKas paboTa, MexaHudeckas MouHocTh, KI1JI mpocTtoro mexanusma, cujia TpeHuUs,
aMILTUTY /1A, IEPUOJT U YacTOTa KoJeOaHH, IJTMHA BOJIHBI M CKOPOCTh €€ pacipOoCTpaHeHUS; IPH
OTIMCAaHUU TIPABUIBLHO TPAKTOBATh (PU3MUECKHUI CMBICT UCIIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U
€AMHUIBI U3MEPEHUS, HAXOIUTh (DOPMYITBI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUUUHY C
JIPYTUMU BEJTMUYUHAMU;

¢ AHAJIU3HUPOBATH CBOMCTBaA TCJI, MCXaHUYCCKHUC SABJICHUS U ITPOLCCCHI, UCIIOJIb3YH (1)I/I3I/I‘IGCKI/IG
3aKOHBI U ITPUHIOUIIBI: 3dKOH COXPAaHCHUA SHCPIruu, 3aKOH

BCEMHUPHOIO TATOTEHUS, paBHoAercTBYrowas cuna, I, I u 11l 3akonbl HeloTOHA, 3aKOH coOXpaHeHuUs
uMITyJbca, 3aKoH ['yka, 3akoH [lackais, 3akoH Apxumea; Ipy 3TOM pa3jinyaTh CIOBECHYIO
(hOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BBIPAKEHUE;

¢ pa3jin4aTb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (I)I/IBI/ILICCKI/IX MOJIETICHi: MaTcepHraJibHad TOYKa,
HHEpHUaJIbHass CUCTEMA OTC‘léTa;

* pelaTh 3a/1a4u, UCI0JIb3Ys (PU3NUYEeCcKHre 3aKOHBI (3aKOH COXpAaHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO
TArOTeHUs, NpuHUUN cynepno3uuuu cui, I, IT u 111 3akonsl HeroTOHA, 3aK0H COXpaHEHUs
UMIynbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH ApxumMesa) U GOpMyIIbl, CBA3bIBAIOIINE PHU3UUIECKUE
BEJIMYMHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, MJIOTHOCTh BELECTBA, CHUJIA, TaBJICHHE,
UMIIYJbC TeNla, KWHETHYeCcKasi YHeprus, MIOTeHLMAIbHas YHEPTUsl, MeXaHW4ecKas pabora,
MexaHuueckas MoIHocTh, KIIJ[ mpocToro Mexanusma, cuiaa TPEHUS CKOJIbKEHUS, aMIUIUTY/a,
NEPUO/I M YacTOTa KoJIeOaHUH, JUTMHA BOJIHBI M CKOPOCTh €€ paclpoCTpaHeHHs): HA OCHOBE aHAIN3a
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YCJIOBHS 33J]a4 BBIJACTATH (PU3HMUECKHE BETMUMHBI  (POPMYIIbI, HEOOXOIUMBIE IS €€ PelIeHuUs, 1
IIPOBOJIUTH PACYETBHI.

BBIHVCKHI/IK OJYYHUT BO3MOXHOCTb HAYYUTHCA:

¢ UCITI0JIb30BAaTh 3HAHUA O MCXaHUYCCKUX SABJICHHUAX B HOBCCHHCBHOﬁ KU3HU OJ14 oOecrieueHus
0€301acHOCTH IIpU OOpAIIEHNH C MPUOOPaMH U TEXHUYECKUMU

YCTpOUCTBAMHU, JJIsI COXPAHEHUS 370POBbS U COOIIOICHUS HOPM IKOJIOTMYECKOTO TIOBEACHHS B
OKpYKarollen cpele;

¢ IPUBOJUTDH IMIPUMCPBI ITPAKTUICCKOT'O NCITIOJIb30BaAHUA (1)I/I3I/IT-IGCKI/IX 3HAHUH 0 MEXaHHISCKHUX
SBJICHUAX U (1)I/ISI/I‘I€CKI/IX 3aKOHaXx; MCII0JIb30BaHUA BO300HOBJIIEMBIX HCTOYHHKOB OHCPI'UH,
OKOJOTHYCCKHX HOCJ'ICJICTBI/If/'I HCCICA0OBAaHNA KOCMHUYCCKOT'0O MPOCTPAHCTBA,

® pas3jan4aThb rpaHulbl HPUMCHUMOCTH (1)I/ISI/I‘~ICCKI/IX 3aKOHOB, IIOHUMATh BCGO6HIHI>1 XapakTep
(yH1aMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS] MEXaHMYECKOW SHEPTUH, 3aKOH COXPaHEHUS
HUMITyJIbCa, 3aKOH BCCMUPHOTO TSIFOTGHI/ISI) 1 OTPAHUYCHHOCTD UCITIOJIb30BAHHA YaCTHBIX 3aKOHOB
(3axoH I'yka, 3akoH Apxumenaa u Jp.);

* npuémam 1noucka u GopMyIUPOBKH JT0KA3ATEIHCTB BHIIBUHYTHIX TUIIOTE3 U TEOPETUYECKUX
BBIBOJIOB HAa OCHOBE SMITUPHUYECKU YCTAHOBJIEHHBIX (DAKTOB;

* HaXO/IUTh a/IEKBAaTHYIO IPEJIOKEHHON 3a/1a4e (PU3NYECKYIO0 MOJIeNb, Pa3peliaTh NpodiieMy Ha
OCHOBE UMEIOIINXCS 3HaHUH 110 MEXaHUKE C UCIOJIb30BaHUEM MaTeMaTUUYECKOIO anmapara,
OLIEHUBATh PEATBHOCTD MOJYYEHHOTO 3HauUeHHs! (PU3MUECKON BEJINYHMHBI.

TenJioBble ABJICHUSA

BreINyCKHUK HAYYHATCS:

* pacro3HaBaTh TEIIOBbIC SIBJICHUS U OOBSCHATH HA OCHOBE UMEIOIIMXCS 3HAHUI OCHOBHbIE
CBOMCTBA WJIM YCIIOBUS MPOTEKAHUsS ITUX sIBIEHUI: tuddy3us, n3MeHeHue o0bEma el npu
HarpeBaHuu (OXJIaXJACHUH ), OOJbIIAas C)KUMAaEMOCTh Ia30B, MaJlasi CKUMaeMOCTh KUAKOCTEH U
TBEPIBIX TEN; TEIJIOBOE paBHOBECHE, NCTIApEHUE, KOHCHCAIINS, TIABICHUE, KPUCTAIUTM3AIHS,
KHUIIEHHE, BIaKHOCTh BO3/lyXa, pa3InYHbIE CIIOCOOBI TEIJIoNepeaayn;

¢ OIIMCbIBATb U3YYCHHBLIC CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIOJIb3Y:1 (1)I/IBI/IIIGCKI/I€ BCIINYHNHBI:
KOJIMYCCTBO TCIJIOTHI, BHYTPCHHSA SOHEPTUA, TEMIICpATYpPaA, YACIbHAA TEIUIOEMKOCTD BCIIICCTBA,
YACIbHAas TCIJIOTA IJIABJICHUS U nap006pa3OBaHH51, YACIbHAaA TCIJIOTA CrOpaHus TOIIINBA,
KO3(1)(1)I/II_II/ICHT MOJIE3HOTO ASHCTBHUS TEIIOBOTO ABUTATCIIA; IIPpU OMMMCAHUU MPABUJIBHO TPAKTOBATH
(I)I/ISI/ILICCKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIMYUH, UX 0003HAaYCHHS U CANHUIBI U3BMCPCHUS, HAXOAUTDH
(I)OpMyJ'IH, CBA3BIBAIOIIUC TAHHYHO (1)I/I3I/I‘leCKYIO BCIIMUMUHY C APYT'UMHU BCIIMYNHAMU,

¢ aHAJIM3UPOBATH CBOMCTBaA TCJI, TCIJIOBBIC SABJICHUA U ITPOLCCCHI, UCII0JIB3YA 3aKOH COXPAHCHUA
OHCPTUH, pa3jindaTb CJIOBCCHYIO (I)OpMy.TII/IpOBKy 3daKOHa U €r0 MaTCMaTUICCKOC BbIPAKCHUC,

¢ pa3jin4aTb OCHOBHBIC IIPHU3HAKU MoAeae CTPpOCHUA I'a30B, JKHUJIKOCTEH U TBép,Z[LIX TCI,

* pemaTh 3a/1a4u, UCIOJIb3Ys 3aKOH COXPaHEHHUs SHEPTUH B TEIUIOBBIX Mpolieccax, (GopMyIbl,
CBSI3bIBAIOIIME (PU3UUECKUE BETUUMHBI (KOJIMUECTBO TEIJIOTHI, BHYTPEHHSISI SHEPT s, TEMIIeparypa,



yIelbHas TeIJI0EMKOCTh BEIIECTBA, YIEIbHAs TEIJI0Ta IUIABJICHUS M Tapo0Opa3oBaHus, yAeIbHAas
TETJIOTa CTOPAaHUS TOIUTMBA, KOA(P(PHUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JIBUTATENIS): HA OCHOBE
aHaJM3a YCIOBHS 33/1a41 BBIIENIATH GU3NUECKHE BEIMYUHBI U (POPMYIIbI, HEOOXOAUMBIE ISl €€
pelIeHus, U IPOBOJUTH PACUETHI.

BBIHVCKHI/IK OJYYHUT BO3MOXHOCTb HAYYUTHCA:

* MCII0JIb30BaTh 3HAHUS O TEIJIOBBIX SBJICHUSAX B [IOBCEJHEBHON MKU3HU JJIs1 0OecrieueHus
0€301acHOCTH ITpH 00paIIeHNHU C TPHOOPAMH U TEXHUYECKHUMHU YCTPOHCTBAMH, JJISI COXPaHEHUS
3/10pOBbsI U COOIOACHNS HOPM SKOJIOTUYECKOTO TIOBE/ICHUS B OKPYKaIOLLEH Cpe/ie; IPUBOAUTD
IIPUMEPBI KOJOTMUECKUX MOCIeICTBUN paboThl ABUrarenei BHyrpeHHero cropanus ([IBC),
TEIUIOBBIX U THJIPOIEKTPOCTAHIINI;

¢ IPUBOJUTH MMPUMCEPLI ITPAKTUICCKOTO UCITIOJIb30BAHUA (1)I/I3I/I‘-ICCKI/IX 3HAHWM O TEIJIOBBIX
SIBJICHUAX,

* pa3nauyaTh IPaHULBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BCEOOIINN XapaKTep
(GbyHIaMeHTaJIbHBIX (PU3MUECKHUX 3aKOHOB (3aKOH COXPAHEHMsI SHEPTUH B TEIUIOBBIX MpOIIeccax) U
OTPaHUYEHHOCTb UCIOJIb30BaHUS YaCTHBIX 3aKOHOB;

* npuémam rnoucka u GopMyJIUPOBKH J10KA3aTEIbCTB BbIABUHYTHIX THIIOTE3 U TEOPETUUECKUX
BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTAaHOBJIEHHBIX (DAKTOB;

* HaXOJUTh a/IEKBaTHYIO IIPEIOKEHHON 3a1aue (PU3HUECKyI0 MOJIeNb, pa3peliars IpodieMy Ha
OCHOBE UMEIOUINXCS 3HAaHUHU O TEIUIOBBIX SBJICHUSIX C UCIOIH30BAaHUEM MAaTEMaTHUYECKOTO arnapara
Y OLICHUBATH PEAIbHOCTD MOTYYEHHOTO 3HAaYeHUsI (PU3HUECKOMN BEIUYUHBI.

3J1eKTpnqec1me N MAarHUTHbIC ABJICHUSA

BeINyCKHUK HAYUHATCS:

® pacCiio3HaBaThb 3JICKTPOMAIrHUTHEIC SIBJICHUSA U OOBACHATHL Ha OCHOBE UMCIOIINXCA 3HAHWUHN
OCHOBHEIC CBOMCTBA HIIH YCJIOBHUA ITPOTCKAHUSA 3TUX SIBJICHUI: QJICKTpU3alus TCI, BBaHMOI[efICTBHC
3apsAa0B, Harp€BaHWe MpOBOJHUKA C TOKOM, B3aHMOHeﬁCTBHe MarduTOB, 3JICKTpOMAarHuTHasd
HUHAYKOWA, ,HCfICTBHC MAardvTHOI'O I10JIs Ha ITPOBOJHUK C TOKOM, HpHMOHHHCﬁHOC paciIpoCTPpaHCHUC
CB€Ta, OTPAXKCHUE U IIPEIIOMIICHHUE CBE€TA, JUCIICPCUA CBETA,

¢ OIIMCBhIBATH U3YUYCHHBIC CBOMCTBA TE€I U SJICKTPOMArHuUTHBIC SBJICHUS, UCIIOJIb3YA (I)I/I3I/I‘ICCKI/IC
BCIINYHNHBI: SJICKTpI/I‘ICCKI/Iﬁ 3apsll, CuJia TOKaA, SJICKTPUUCCKOC HAIIPSAKCHUC, DJICKTPHUICCKOC
COIIPOTUBJICHUEC, YACIBHOC COIIPOTUBJICHUC BCILICCTBA, pa60Ta TOKa, MOIIIHOCTH TOKA, (I)OKYCHOG
PACCTOAHUC U OIITUYCCKAs CUJia JIMH3bI; ITPH OITMCAHHUU IIPABUIJIbHO TPAKTOBATDH q)HSHqGCKHﬁ CMBICII
HCIIOJIb3YEMBIX BCIIMYUH, UX 0003HAaYCHHS U CAWHUIIBI UBMCPCHUS; YKA3bIBATH (I)OpMy.]'ILI,
CBA3bIBAIOIINEC TAHHYIO (1)I/I3I/I‘IGCKYIO BCJIIMYNHY C APYTUMU BCIIMUNHAMMU,

¢ aHAJIM3UPOBATH CBOMCTBA TCJI, JICKTPOMATHUTHBIC SABJICHUSA U IPOUCCCHI, UCIIOJIb3Y (I)I/I3I/II-ICCKI/IC
3aKOHBI: 3aKOH COXpaHCHUSA IJICKTPUUCCKOTO 3aps/ia, 3aKOH Owma JUIA ydaCTKa eI, 3aKOH
Z[)I(O}’J'IH—.HGHL[&, 3aKOH HpHMOJ'II/IHeI\/’IHOFO pacinpoCTpaHCHUs CBETA, 3aKOH OTPAKCHUS CBETA, 3aKOH
MMpEIOMIICHUS CBETA, IIPU 3TOM pa3indaThb CJIOBCCHYIO q)OpMy.TII/IpOBKy 3aKOHa U €ro
MaTEMaTUYCCKOC BbIPAKCHUC,

¢ peuiaTth 3a4a4u, UCIIOJIb3yd (I)I/IBI/I‘-IGCKI/IC 3aKOHBI (3aKOH Owma AJId ydaCTKa eI, 3aKOH I[)KOYHH—
.HCHI_[E[, 3aKOH HpHMOHHHCﬁHOrO PacIpoCTpaHCHHUA CBETA, 3dKOH OTPAKCHUS CBCTA, 3aKOH
MpECIOMIICHUSA CBeTa) u (I)OpMy.TIBI, CBA3BIBAIOIIHEC (I)I/IBI/I‘-IGCKI/IC BCJIIMYHHBI (CI/IJ'Ia TOKa,
SJICKTPUYCCKOC HAIIPSIKCHUC, SJICKTPUICCKOC COIMPOTUBJIICHUC, YACIIBEHOC COITPOTUBJICHUC



BellecTBa, paboTa TOKa, MOUTHOCTh TOKA, (POKYCHOE PACCTOSIHUE U ONITUYECKasi CHJIA JINH3BL,
(dopmyIbl pacuéTa MEKTPUUECKOTO CONPOTUBIICHHUS MPH MOCIEA0BATEIILHOM U MapaJlIeIbHOM
COEJIMHEHUH MPOBOJIHUKOB); HA OCHOBE aHAJIM3a YCIOBHS 3a/1a4d BBIACIATH (PU3MUECKUE BETUUNHBI
1 GopMyITbl, HeOOXOAUMBIE JJIs €€ PELICHHUS, H TPOBOIUTH PaCcUEThI.

BBIHVCKHI/IK OJYYHUT BO3MOXHOCTb HAYYUTHCA:

* JICII0JIB30BAaTh 3HAHUS 00 OJICKTPOMArHUTHBIX ABJICHHUAX B HOBCGI[HCBHOﬁ KU3HU OJI0
oOecrieyeHns O€30MACHOCTH MTPHU 0OPALICHUN C TPUOOPAMH U TEXHUYECKHUMHU yCTPONUCTBAMU, JUTS
COXpaHEHHS 3[0POBBS U COOIIOICHNS HOPM 3KOJIOTHYECKOT0 TTOBEJICHUS B OKPYKAIOIIECH cpene;

* IPUBOJMUTH PUMEPHI MPAKTHYECKOTO MCIIOJIb30BaHMS (PU3MUYECKIX 3HAHUH O 3JEKTPOMAarHUTHBIX
SIBIICHUSX;

* pa3nauyaTh IPaHULBl IPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, IOHUMAaTh BCEOOIINI XapaKTep
(G yH1TaMEHTaJIbHBIX 3aKOHOB (3aKOH COXpaHEHUS 3JIEKTPUUECKOI0 3apsja) U OrpaHUYEHHOCTh
WCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa 1t yyacTka 1ienu, 3akoH Jxoyns—JIenma u ap.);

* mpuéMam MOCTPOCHHS (PU3MUECKUX MOJIENIEH, TOMCKA U (POPMYTUPOBKU JI0OKA3ATEIHCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUIECKUX BHIBOJIOB HA OCHOB SMITMPUYECKHA YCTAHOBJICHHBIX (DaKTOB;

* HaXOJUTh a/IEKBaTHYIO IIPEUI0OKEHHOM 3a/1aue (pU3NUecKyro Moiesb, pa3peliaTh npodiaemMy Ha
OCHOBE UMEIOIIUXCS 3HAHUMU 00 SJIEKTPOMArHUTHBIX SIBJICHUSAX C UCTIOJIB30BaHHEM
MaTEeMaTHYECKOTO afmapara v OIeHUBATh PEATbHOCTD MOJTYYCHHOTO 3HAUYCHUS (PU3NIECKON
BEJTUYMHBI.

KBanrToBble siBJIeHUS

BreINyCKHUK HAYUHATCS:

® pacCiio3HaBaTb KBAHTOBBIC ABJICHUS U O0OBACHATH Ha OCHOBE HMMEIOIINXCS 3HAHUM OCHOBHBIC
CBOMCTBA MJIM YCJIOBUSA IPOTEKAHUSA 3THUX SIBJICHUH: €CTECTBCHHAS U HCKYCCTBCHHAsA
PaanOaKTUBHOCTh, BOSBHUKHOBCHUC JIMHENYaToTO CIICKTpa U3TTYUCHUA,

¢ OIIMCBIBATh U3YYCHHBIC KBAHTOBBIC SABJICHU A, UCIIOJIb3YA (1)PI3I/I‘ICCKI/IC BCJIIMYHHBI. CKOPOCTH
OJICKTPOMArdUTHBIX BOJIH, JJIMHA BOJHBI 1 4aCTOTA CBETA, IICPHUO/ ITOoJypaciiaaa,; IIpru OIMMCaHun
IIpaBUJIBHO TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCJIMUUH, UX 0003HaYEHH U CAMHUIIBI
HU3MCEPCHHUS; YKA3bIBATh (1)OpMy'J'H>I, CBA3BIBAIOIIUEC NAHHYIO (1)I/I3I/I‘{CCKYIO BCJIMYNHY C IpYI'UMU
BCINMYMHAaMU, BbIYUCIIATH 3HAYCHHC @HBHHGCKOI;’I BCJIIMYMHBI,

¢ aHAJIM3UPOBATH KBAHTOBBIC ABJICHUSA, UCTIOJIb3Ys1 (bl/ISI/I‘ICCKI/IC 3aKOHBI U NTOCTYJIAThI: 3aKOH
COXpaHCHHA DHECPIUH, 3aKOH COXpPAHCHUA JJICKTPHUUICCKOI'O 3apsaa, 3aKOH COXPaHCHUA MaCCOBOI'O
qucia, 3aKOHOMCPHOCTU HU3JIIYUCHUA U MOTJIOIMICHUA CBETA aTOMOM;

¢ pa3jin4aTb OCHOBHBIC IIPU3HAKHA HHaHCTapHOﬁ MOACIHN aToOMa, HyKJ'IOHHOﬁ
MOJCJIN aTOMHOTO d1pa;

¢ IPUBOJUTH IIPUMCPBI ITPOABJICHHUA B IPUPOAC U IMPAKTHICCKOT'O UCIIOJIb30BAHUA
PaanOaKTUBHOCTHU, AACPHBIX U TCPMOAACPHBIX peakunﬁ, JIMHENYaThIX CIICKTPOB.

BEINYCKHUK TOJYIUT BO3MOKHOCTh HAYIUTHCS:

* HCIIOJIb30BATh MOJyYEHHBIC 3HAHUSI B TOBCEAHEBHOM )XKU3HU MPHU 00paIlieHNH ¢ prudopaMu
(c4eTYMK MOHU3UPYIOLIUX YACTHULL, TOZUMETP), ISl COXPaHEHUS



310POBbA U CO6JIIOIICHI/I}I HOPM 35KOJIOTHYCCKOT'O IMOBCICHUS B 0pr>1<a10111e171 cpeac,
¢ COOTHOCHUTD SHCPIUI0 CBA3U aTOMHBIX AACP C Ile(beKTOM MaccChI,

¢ IPUBOJUTDH ITPUMCPBI BIIUAHUSA PAAXOAKTUBHBIX I/I3JIyIIeHI/1ﬁ Ha JXUBBIC OPraHU3Mbl; IOHUMATh
MIPHUHIMAIT HCﬁCTBHﬂ A03UMCTpPA,

* IOHUMAaTh 3KOJIOIrMYECKHUE MTPOOIIEMBI, BOSHUKAIOIINE ITPH UCIIOIb30BAaHUHM aTOMHbBIX
AJIEKTPOCTAHLIMMN, U MYTH PELIEHUs] TUX NMPOOJIEM, IEPCIIEKTUBBI UCIIOJIb30BaHUs YIIPABIIIEMOIO
TEPMOSEPHOIO CUHTE3a

DJIeMeHThI ACTPOHOMMH

BBIHVCKHI/IK HAay4YHUTCA:

® pasnnanL OCHOBHBIC HpI/ISHaKI/I CYTOHHOFO BpaHIeHI/ISI 3Bé3)1HOFO He6a, JOBHUXCHU S HYHI)I, COJ'IHIIa
M MJIaHET OTHOCUTEIILHO 3BE3;

¢ IOHUMATb pa3jJIndunsa MCKIAY FGJ’II/IOIIGHTpI/ILIGCKOI\/JI n FCOHCHTpH‘-ICCKOfI CUCTEMaMH1 MHUpa.

BBIHVCKHI/IK OJVYHUT BO3MOXHOCTh HAYYUTHCA:

* YKa3bIBaTh OOII[1Ee CBOMCTBA U OTJIMYUS TUIAaHET 36MHOM I'PYIIbI U MJIaHET-TUTaHTOB; MaJIbIX TEJ
ConHeuyHOM cucTeMbl U OOMIBIINX MJIAHET; M0JIb30BAThCA KapTOi 3BE3JHOrO Heba Mpu
HaOJIIOJICHUAX 3BE3MHOTO HEOa;

* pa3nanyaTh OCHOBHBIE XapaKTEPUCTHKU 3BE3] (pa3mep, 1[BET, TEMIIEpaTypa), COOTHOCUTH LIBET
3BE3/bI C €€ TEeMIIepaTypou;

® pa3jin4aThb rMIoTE3bI O IPOUCXOKIACHUN ConHEYHOM CUCTEMBI.

IVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA KYPCA ®U3UKU B 7 KIIACCE

1. TIOHUMaHHE U CHOCOOHOCTh OOBSICHATH Takue (PU3MUECKHE SBICHUS, KaK CBOOOJHOE IajieHUE
Tell, aTMOc(epHOe aBlICHHE, IIaBaHue Tel, Aupdy3us, Oonblasi CKUMAeMOCTh ra3oB, Majas
C)KUMAEMOCTh KHUJIKOCTEH U TBEPBIX TET

2. YMEHHS U3MEpATh PACCTOSIHUE, IPOMEXKYTOK BPEMEHH, CKOPOCThb, MAcCy, CUILY, pabOTy CHIIBI,
MOIIHOCTh, KHHETHYECKYIO SHEPTHIO, TOTCHIUAIBHYIO YHEPTUIO

3. BJAJCHUE SKCIIEPUMEHTAIBHBIMH METOJAMH HCCIEJOBaHUS B IPOIECCE CaMOCTOSTEIBHOTO
U3y4CHUS 3aBUCHMOCTH NPOWJIEHHOTO MYTH OT BPEMEHH, Y/UIMHEHUS NPYXKHHBI OT
NPUIOKEHHOW CHJIBI, CHJIBI TSDKECTH OT MAacChl Teja, CHIIBI TPEHUS CKOJBKEHHS OT IUIOMIaaN
CONPUKOCHOBEHHSI TEJI W CWJIBl HOPMAJBHOTO MaBJICHUS, CHIBI ApxuMmena oT oObema
BBITECHEHHOH BOJIBI

1. TIOHMMaHHE CMBICJIa OCHOBHBIX (PM3MUYECKHUX 3aKOHOB M YMEHHE NMPUMEHATh UX HA MPAKTHKE:
3aKOH BCEMHUPHOTO TATOTEHHsI, 3aKoHbI [Tackans u Apxumena, 3aKOH COXpaHEHUs] SHEPTUU

4. TIOHMMaHUE NMPUHLUIIOB JEHCTBUS MAlllMH, MPUOOPOB U TEXHUUYECKHX YCTPOICTB, C KOTOPHIMU
KaX/IbIil YeloBeK MOCTOSIHHO BCTpEYaeTCsl B MOBCEAHEBHOM JKM3HHU, M CIOCOO0B 0OecreueHHs
0€30IaCHOCTH IIPU UX UCIIOJIb30BaHUH;

5. OBJAaJIeHHE Pa3HOOOPAa3HBIMM CIIOCOOAMU BBHITIOJHEHUS PACUETOB JUISl HAX0XKJICHHUSI HEU3BECTHOM
BEJIMYUHBI B COOTBETCTBUM C YCIOBHMSMHU MOCTABICHHOH 3aJjauu Ha OCHOBAaHUH UCIIOJIb30BaHUS
3aKOHOB (PU3HKH

6. YMEHHUE HCIIOJIb30BaTh MOJIyYCHHbIC 3HAHUS, YMEHHUS M HABBIKM B MTOBCEJHEBHOM >KU3HU (OBIT,
HKOJIOTHUSI, OXpaHa 3/I0POBbsS, OXpaHa OKPYKaIOIIeH cpe/ibl, TEXHUKA O€30MacCHOCTH U JIp.).

IINTAHUPYEMBIE PE3YJIbTATBI U3YUYEHUA KYPCA ®U3UKHU B 8 KIIACCE
1. TIOHHMaHHE U CIOCOOHOCTh OOBSICHATH Takue (QU3MUECKUE SABJIEHHs, Kak OoJblias
CKMMAaEMOCTb Ia30B, Majasi CKUMAaeMOCTb XKUAKOCTEW U TBEPABIX TEJI, IIPOLECCHl UCIIAPEHUS U



IUIaBJICHUA BCHICCTBA, OXJIAXKACHHUC KUIAKOCTH TIPpHU UCIHAPCHUHU, HN3MCHCHHUC BHYTpeHHeﬁ
SHEPTUU Tella B pe3ylbTaTe TEIJIonepesadyn WiId padoThl BHEUIHHX CHJI, DJICKTPU3AILUS Tel,
HarpeBaHue IPOBOJAHUKOB NIEKTPUUECKUM TOKOM, OTPAKEHUE U IIPEIIOMIIEHUE CBETA;

YMEHUS HU3MEPATH PACCTOSHUE, IPOMEXYTOK BPEMEHU, TEMIIEPATYPY, KOJMYECTBO TEILIOTHL,
YIEIbHYIO TEIJIOEMKOCTh BEIECTBA, YIACJIbHYIO TEIJIOTY IUIABJIEHHUS BEIECTBA, BIIAKHOCTH
BO3JlyXa, CWJIY JJIEKTPUYECKOTO TOKA, 3JIEKTPUUYECKOE HANPSIKEHUE, AIEKTPUUYECKUM 3aps,
AIIEKTPUYECKOE COIMPOTHBIIEHHE, (OKYCHOE pACCTOSHHE COOMparomieil JIMH3bI, ONTHYECKYIO
CHILY JIMH3BI;

BJIQJICHUE HKCIEPUMEHTAJIbHBIMA METOJAMU HCCIEA0BAHUS B IIPOLIECCE CAMOCTOATEIHHOIO
HU3YUCHUA 3aBUCUMOCTU CHJIbBI TOKAa Ha YYAaCTKEC HOCMIHU OT OJSJICKTPUUCCKOTO HAIIPAKCHUA,
QJICKTPUYCCKOT'O COIMPOTUBJICHUA IMPOBOAHUKA OT €ro AJIMHBI, IJIOMAAX MOIMNCPECUHOTO CCUCHUA
U MaTepuaia, yriia OTpaKeHUs OT yIJia NaJeHus CBETa;

IIOHMMAaHHUE€ CMbICJIa OCHOBHBIX (1)I/I3I/I‘~IeCKI/IX 3aKOHOB M YMCHHC IIPUMCHATH UX Ha IPAKTUKEC!
3aKOH COXpPaHEHHUs SHEPIHM, 3aKOH COXpPAHEHHs JIEKTPUYECKOTo 3apsja, 3akoH Oma s
y4acTKa Lenu, 3akoH Jxoynsa—JIenna;

MMOHUMAaHHE MMPUHIIMIIOB ACHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, C KOTOPBIMU
KaXK/IbI YE€JIOBEK MOCTOSIHHO BCTPEYAETCsl B MOBCEJHEBHOM JKM3HM, U CIIOCOOOB oOecreueHus
0€30MacHOCTH MPHU UX UCTIOIb30BaHUY;

OBJIaJIEHUE Pa3HOOOPa3HBIMU CIIOCOOAMHU BBITIOJIHEHUS! PACUETOB JUIsl HAXOXKJCHHSI HEU3BECTHON
BCJIIMYMHBI B COOTBETCTBUU C YCIIOBUSIMHU MOCTaBJICHHOMN 3ala4yl Ha OCHOBAHHU HCIIOJIb30BaHU
3aKOHOB (DM3HKHU;

YMCEHHUEC HUCIOJIB30BATh MOJTYUCHHEIC 3HAHUA, YMCHUA U HABBIKU B HOBC@)IHGBHOﬁ KHN3HU (6I)IT,
9KOJIOTHSI, OXpaHa 3/10POBbsl, OXpaHa OKPYKaroIlllel cpe/ibl, TEXHUKa 0€30MacHOCTH U JIp.).

INJIAHUPYEMBIE PE3YJIbTATbBI U3YUEHUS KYPCA ®U3UKHU B 9 KJIACCE

1.

MMOHUMAaHHE U CIIOCOOHOCTh OOBSACHATH Takue (PU3MUYECKUE SBICHUSA, KaK CBOOOJHOE MaJCHUE
TeJ, KOJeOaH!s HUTSHOTO U MPY)KWHHOTO MasTHHKOB, aTMOc(epHOe JaBJIeHUe, IIaBaHUE Tel,
g dy3us, 00bIIas CKUMACMOCTh T'a30B, Majas COKMMAaeMOCTh JKHUJIKOCTCH W TBEPHABIX Tel,
MPOIIECChl WCHApEHUs W IUIABJICHHUS BEIIECTBA, OXJIAXKICHHE MKHJIKOCTH TPU HCIIAPCHUH,
W3MCHCHHE BHYTPCHHEH SHEPTUH Tella B pe3ysIbTaTe TEIIONepeIaur Wi padOThl BHEITHUX CHII,
AJIEKTPU3ANNS TeJ, HarpeBaHUE IPOBOJHUKOB JJICKTPUYCCKUM TOKOM, 3JICKTPOMArHUTHAS
HMHIYKIHS, OTPAKCHHUE U MPEIIOMIICHHE CBETA, JUCIIEPCHS CBETA, BO3HUKHOBCHHE JTMHEHYATOTO
CIICKTpPA U3JTyUCHUS;

YMCHHS M3MEPSITh PAcCTOSTHUE, MPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MaccCy, CHIIY,
HUMITYJIbC, PabOTy CHIIBI, MOIIHOCTh, KHHCTHUYECKYIO HHEPIHI0, MOTCHIHAJIBHYIO SHEPTHIO,
TEMITEpPaTypy, KOJIMUYECTBO TEIUIOTHI, YACIbHYIO TCIIOEMKOCTh BEICCTBA, YACIbHYIO TEIUIOTY
IUTABJICHUS BEINECTBA, BJIAKHOCTh BO3YyXa, CHIY 3JCKTPUYECKOTO0 TOKa, 3JICKTPHUECKOE
HaNPSOHKCHHUE, AJICKTPUUYCCKUI 3apsfl, dJICKTPUYECKOE COMPOTHBIICHUE, (OKYCHOE PACCTOSHUEC
COOMpAIOIIEH JIMH3bI, ONITUYECKYIO CUITY JINH3BI,

BIIQJICHUE AKCIECPUMEHTAIbHBIMA METOJAMH HCCICIAOBAHUS B IIPOLECCE CAMOCTOSTEIHLHOIO
W3yUYeHHs] 3aBHCUMOCTH MPOWJCHHOTO TYTH OT BpPEMEHH, YIJIMHCHUS TMPYXKHHBI OT
MIPHJIOKCHHON CHIIBI, CHJIBI TSDKECTH OT MAcChl Tejla, CHIIBI TPCHHS CKOJIBKEHHUS OT ILIOIIaan
CONPUKOCHOBCHHS TEJI M CHJIBI HOPMAJbHOTO JABJCHMS, CHWIBI ApxuMmena oOT oObeMa
BBITECHEHHOHN BOJIbI, EpHOJa KOoIeOaHU MasTHHKA OT €ro JJIMHBI, 00beMa raza OT JaBJICHHS
MIPH TIOCTOSIHHOM TeMIlepaTrype, CHIIbI TOKa Ha y4acTKe IENH OT JEKTPUUECKOTO HampsKEHUS,
AIIEKTPUYECKOTO COMPOTUBIICHHS MPOBOJHUKA OT €ro JUIUHBI, MJIOMAAN MOTIEPEYHOr0 CEYCHUS
W MaTepuaina, HampaBleHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro BO30YXICHHsS, yria
OTpaXEHHsI OT yTJia Ma/ICHUs CBETA;

MOHMMAaHHE CMbICIa OCHOBHBIX (PM3UYECKHX 3aKOHOB U YMEHHE MPHUMEHSITh WX Ha MPaKTHKE:
3aKOHBI JUHAMUKH HbBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHHUS, 3akoHBI [lackans u Apxumena,
3aKOH COXpaHEHUS! UMITYJbCa, 3aKOH COXPAaHEHUS DHEPTUH, 3aKOH COXPAHEHHSI DIIEKTPUIECKOTO
3apsiaa, 3akoH OMa A1 ygacTka 1en#, 3akoH /[xoyns—Jlenna;

MOHUMAaHKE MPUHIIUIIOB ACHCTBHS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB, C KOTOPHIMH
KKl YEJOBEK TMOCTOSIHHO BCTPEYAETCSl B TOBCEIHEBHOM JKHU3HH, U CIIOCOOOB OOecrieueHus
0€30MacCHOCTH MPHU UX UCTOIb30BaAHUMY;



6. OBJaACHHC pa3H006pa3HI>IMI/I croco0amMu BEITTOIHEHHUS pacuCTOB AJId HAXOKACHU A HEU3BECTHOM
BCJIMYMHBI B COOTBCTCTBUU C YCIIOBUSIMU MOCTaBJICHHOMN 3aJa4d Ha OCHOBAHHU HCIIOJIb30BaHUA
3aKOHOB (PU3HKH;

7.  YMCHHC HCIIOJIb30BATH NOJYYCHHLIC 3HAHUA, YMCHUA U HABBIKU B HOBCCHHCBHOﬁ KU3HHU (6LIT,
9KOJIOTHsI, OXPaHa 3/I0pOBbs, OXpaHa OKPYXKaIOLIeH cpesibl, TEXHUKA 0€3011acCHOCTHU U Jp.).

Cucrema OICHUBaAHUA

OCHOBHBIM 00BEKTOM OLIEHKH IPEIMETHBIX PE3yJbTaTOB B COOTBETCTBUU C TPeOOBaHUSAMU
Crannmapra SBJISIETCSI CIIOCOOHOCTH K PEIICHUI0 Y4eOHO-TI03HABATENBHBIX U YY€OHO-TTPAKTUIECKUX
3aJa4, OCHOBAHHBIX HA W3y4aeMOM y4eOHOM Marepuaie, C MCIOJb30BaHHEM CIOCOOOB JIEHCTBHI,
PEJIEBAHTHBIX  COJEPXKAHUIO  YU4EOHBIX MPEAMETOB, B TOM  4YHCIE  METalpeIMETHBIX
(mo3HaBaTENbHBIX, PErYIATUBHBIX, KOMMYHUKaTUBHBIX) J1E€HCTBUM.

Cucrema OIIEHKM MPEIMETHBIX pEe3yJlbTaTOB OCBOCHHUS YYEOHBIX MpOrpaMM C Y4YETOM

YPOBHEBOTO M0/AX0J]1a, HpuHATtoro B CraHigapre, NpeanojiaracT BblAeleHHe 0a30BOr0 ypOBHA
AOCTH/KEHMH KAaK TOYKHM OTCYETAa NpU IOCTPOCHUU BCEHl CHUCTEMBI OLIEHKHM W OpraHU3aluU
MHIUBUAYAIbHON pabOTHI C 00Y4arOIIUMHUCS.
PeanbHble AOCTHIKEHHS OO0ydaroIIMXCsl MOTYT COOTBETCTBOBaTh 0a30BOMY YpPOBHIO, a MOTYT
OTJINYAThCSI OT HEro KaK B CTOPOHY NPEBBIINICHUS, TaK U B CTOPOHY He nocTikeHus. [IpakTuka
MOKa3bIBaeT, YTO JUI1 ONHCAaHUS JOCTH)KEHHH OOy4aromuxcs LeJecoo0pa3Ho YCTaHOBHTH
CJIeIyIOLIHE IIATh YPOBHEM.

Ba3oBblii ypoBeHb JOCTH:KEHHH — YPOBEHb, KOTOPBIA JAEMOHCTPUPYET OCBOCHHUE YUEOHBIX
NeUCTBUIl C OMOpPHOW CHCTEMO 3HAaHMH B paMKaxX Juana3oHa (Kpyra) BBIJIEJICHHBIX 3ajad.
OBnaneHue 0a30BbIM YPOBHEM SIBIISIETCS JIOCTaTOYHBIM JUIsl TPOJOJDKEHHS OOy4deHHs] Ha
cleyomel CTylmeHd o0pa3oBaHMs, HO HE MO MNpoQUILHOMY HampaBieHUIo. JlocTHKeHUIO
0a30BOr0 YpOBHSI COOTBETCTBYET OTMETKA «YAOBJIETBOPUTENBHO» (MIM OTMETKa «3», OTMETKa
«3a4YTCHOY).

[IpeBbiieHne 0a30BOTO YPOBHSI CBUICTEIBCTBYET OO0 YCBOCHHH OIOPHOW CHCTEMBbI 3HAHWMA Ha
YPOBHE OCO3HAaHHOTO IIPOU3BOJIBHOIO OBJAJEHHs y4eOHBIMU ACHCTBUSAMM, a TaKKe O Kpyrosope,
mupoTe (MM H30MPaTeTbHOCTH) HHTEPECOB.

Briaensrores cienyroiye ABa ypoBHs, MpeBbIIAIONINE 0A30BbIii:

* NOBBIIIEHHBI YPOBeHb JIOCTHXEHUS IUIAHUPYEMBIX DPE3YJIBTATOB, OIEHKA «XOPOIIO»
(oTmeTKa «4»);

* BBICOKHI YypPOBeHb [OCTI)KCHHS IUIAHHUPYEMBIX PE3YJIbTAaTOB, OIICHKA «OTIMYHOY
(oTMeTKa «5»).

[ToBBIIIIEHHBI W BBICOKHH YPOBHU JOCTHDKCHHSI OTJIHWYAIOTCS I10 IIOJHOTE OCBOCHUS
IUIAHUPYEMBIX Pe3y/IbTaTOB, YPOBHIO OBIAJCHUS YU€OHBIMH JEHCTBUSMH U CHOPMUPOBAHHOCTHIO
HMHTEPECOB K JJAHHOH MpeIMeTHOH 001acTH.

NunuBuayanbHbie TPaCKTOPUHU oOyueHus oOyuaromuxcs, JEMOHCTPHUPYIOIINX
MOBBIIEHHBIA W BBICOKHI YPOBHHM JIOCTIDKEHHH, 1enecoobpasHo (opMUpoBaTh € yu&€ToM
HMHTEPECOB ITUX 00YYaIOIIMXCS ¥ UX MJIaHOB Ha Oyaymiee. [Ipu Hanuuuu ycTOHYMBBIX HHTEPECOB K
yu4eOHOMY MpeaMETy U OCHOBATEIbHOW MOJATOTOBKU MO HEMY TakHe OOy4aroniuecss MOTYT ObITh
BOBJICYEHbI B MPOEKTHYIO JEATEIbHOCTh MO MPEIMETY U COPHUEHTHUPOBAHBI HA MPOJOJKEHUE
oOyueHus B CTapIINX KJaccax Mo JaHHOMY MPOQIITIO.

Jlns omucaHus TOATOTOBKMA OOYYArOMIMXCS, YPOBEHb JIOCTIKEHUN KOTOPBIX HMKe
0a30BOr0, BHIICISIOTCS TaK)Ke 1BA YPOBHS:

* IOHUKEHHBI YPOBEHb JIOCTHKEHHH, OIIEHKA «HEYOBIETBOPUTEIHHOY» (OTMETKA «2»);

* HU3KHUIl YPOBeHb JOCTHKEHH, OIIEHKA «TUI0X0» (OTMETKa «1»).

Henoctumxkenne 06a30Boro ypoBHS (TIOHMKEHHBIH W HU3KHHA YPOBHH JIOCTHIKEHUH)
¢dukcupyercs B 3aBHCHUMOCTH OT 00bEMa M YPOBHS OCBOCHHOTO M HEOCBOCHHOTO COJEpKaHUS
npeaMera.

IloHusKeHHBIH YyPOBEHb TOCTHKEHHUI CBHUIIETEIILCTBYET 00 OTCYTCTBUU CUCTEMATHUECKOM
0a30BOi MOATOTOBKH, O TOM, YTO OOYYAIOIIMMCS HE OCBOCHO JIa)Ke€ M TOJIOBUHBI TUIAHUPYEMBIX
pEe3yNbTaTOB, KOTOPHIE OCBaWBAaeT OOJBIIMHCTBO OOYYAIOMIMXCA, O TOM, YTO HMEITCA
3HAYUTENbHBIE TPOOEIBl B 3HAHUSX, JalbHelWIee oOyueHue 3arpyaaeHo. [lpu srom oOyuaroruiics



MOJKET BBITIOJHATH OTJICJIbHBIC 3aJaHMs MOBBIIICHHOTO ypoBHs. [laHHas rpynmna oOydarommxcs (B
cpenHeM B xojne oOydeHHs cocTaBistomas okoso 10%) TpeOyeT crmenuanbHOW TUArHOCTHKHU
3aTpyAHEHHUI B 00y4eHUH, MPOOEIIOB B CHCTEME 3HAHUN U OKAa3aHUU IeJICHANpaBIeHHONH TOMOIIHU B
JTOCTH>KEHUH 0a30BOTO YPOBHSI.

Hu3kuii ypoBeHb OCBOEHHS IJIAHUPYEMBIX DPE3YJIbTAaTOB CBUAETEIHLCTBYET O HAIWYHUU
TOJIKO OTJICJIbHBIX (pparMeHTapHBIX 3HAHUHM MO MpEeAMETY, AalbHelIIee 0O0ydyeHHe NMPaKTUYEeCKU
HEBO3MOXKHO. O0yJaromumcsi, KOTopble JEMOHCTPUPYIOT HU3KUK YPOBEHB JOCTIKEHUM, TpeOyeTcs
CrenaNbHasl TIOMOIIb HE TOJIBKO MO0 y4eOHOMY MpeaMeTy, HO U 10 (pOPMHUPOBAHHIO MOTUBAIMH K
0o0y4eHHIO, Pa3BUTHIO MHTEpeca K M3y4aeMoil MpeaMeTHOH 007acTh, MOHMMAaHHUIO 3HAYUMOCTH
npeaMera Ui KU3HU U JIp. TONBKO HaIW4He MOJIOKUTEIFHOW MOTHUBAIIMM MOXKET CTaTh OCHOBOM
JIMKBUJIALIUU MPOOEIOB B 00YyUEHNUH Ul JAaHHOU IPYyMIbl 00y4aronIuXcs.

Ouenka ycmuvix omeemos yuaumjuxcs
Ounenka «5» CTaBUTCS B TOM Cllydae, €CJIM y4Jallluiics MOKa3bIBa€T BEPHOE MOHUMAaHNUE (Pr3HUECcKO
CYIIIHOCTH pPAacCCMaTPUBAEMBIX SIBICHUH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUi, HAET TOYHOE
OTpEJIeNICHUe U HCTOJKOBAaHUE OCHOBHBIX IOHSTHM, 3aKOHOB, TEOpUH, a TaKKe MpaBUIbHOE
omnpeneneHue PU3NUYECKUX BEITUYNH, UX €IUHUIl U CTIOCOOOB M3MEPEHHS; MPABHIBHO BBHITIOIHSET
YepTeX M, CXeMbl M TpaduK{; CTPOUT OTBET MO COOCTBEHHOMY IUIaHY, COINPOBOXKAAET paccKas
HOBBIMH TpUMEpaMH, yMEET TMPUMEHUTh 3HAHWS B HOBOW CHUTyallMM TIPH BBITIOJHEHUU
MPAKTUYECKUX 3aJaHUi; MOXET YCTaHOBUTH CBSI3b MEXKIY H3y4aeMbIM M pPaHEEe H3YYCHHBIM
MaTepuajioM MO Kypcy (U3WKH, a TaKkKe C MaTepuajioM, YCBOSHHBIM MPH H3YUYEHUU APYTHX
MPeIMETOB.
Ounenka «4» CTaBUTCA, €CIM OTBET YUEHUKA yJOBJIETBOPSET OCHOBHBIM TPEOOBAHUSAM K OTBETY
Ha OIIGHKY 5, HO JaH 0Oe€3 HCIOJIh30BaHMUsS COOCTBEHHOrO TIUIaHA, HOBBIX NPHUMEPOB, 0€3
MPUMEHEHHsI 3HAaHUK B HOBOWM CHTYyalluu, O€3 HCIIOJB30BAHMS CBS3EH C paHee W3YYCHHBIM
MaTepuajioM U MaTEpHaiOM, YCBOCHHBIM IPH M3YYEHUH JAPYTUX MPEIMETOB; €CIHM ydalluncs
JOMYCTUJ OJHY OWMOKYy WIM He Oojiee JBYX HEIOYETOB M MOXET UX HCIPABUTH
CaMOCTOSITEJIBHO WIIM C HEOOJIBIION TOMOIIIBIO YUUTETIS.
Ouenka «3» CTaBUTCS, €CITW YyYalIUHCAd TPAaBHIHBHO TIOHUMAeT (U3MYECKYIO CYITHOCTh
paccMaTpuBaeMbIX SIBJICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/AETIbHbIE MPOOEIbl B
YCBOGHMHM BOIIPOCOB Kypca (HU3MKH, HE NPENATCTBYIOIIME JaJbHEUIIEMY YCBOCHHUIO
MIPOrpaMMHOI0 MaTepHalla; yMEET MPUMEHSTh IOJIYYCHHbIE 3HAHUS MPU PELIEHUU IPOCTBIX
3a/1a4 ¢ UCIO0JIb30BAHUEM T'OTOBBIX (POPMYJI, HO 3aTPYAHSIETCS MIPU PEUICHUH 33a4, TPEOYIOIINX
npeoOpa3oBaHusl HEKOTOPHIX (HOPMYJ; JOMYCTHJI HE Oosiee OJHOW TpyOoW OMMOKH W JBYX
HeO04ETOB, HE Oosiee OJHOM TpyOOM W OJHOM Herpyooi omuOku, He Oojiee IBYX-TPEX
HerpyObIX OIIMOOK, OAHON HErpy0oii OMUOKK U TPEX HEAOUETOB; NOMYCTHI YEThIPE WIIH ISTh
HEIOYETOB.
Ouenka «2» CTaBUTCA, €CIM Y4YalllMiiCsl HE OBJIaJe]l OCHOBHBIMU 3HAHMSIMU W YMEHUSMHU B
COOTBETCTBUU C TPEOOBAHHSIMHU HPOTPaMMBl M JIOMYCTHJI OOJIbIlIE OIMOOK W HEAOYETOB, YeM
HE0OX0IMMO 7S OLIEHKH 3.

Ouenka nucbMeHHbIX KOHMPOJIbHBIX PAdOm
Ounenka «5» craButcs 3a paboTy, BBINOJHEHHYIO TIOJHOCTHIO 0€3 OIIMOOK U HeTOUETOB.
Ouenka «4» ctaBUTCS 32 pabOTy, BBHITIOJHEHHYIO TIOJHOCTHIO, HO TIPU HAJTMYUU B HEll He Ooee
OJIHO HerpyOoil OMOKHU M OAHOTO HeA04ETa, HE Ooiee TPEX HeJOUETOB.
Ouenka «3» CTaBUTCS, €CIM YYEHUK MPABUIBHO BBINIONHUI HE MeHee 2/3 Bceil paboThl uiu
JomycTun He 6osiee oHOM rpyOoi OomMOKK U ABYX HEJOUYETOB, HEe Oojee OAHOM TPyOOi U OJHOM
Herpyooi omuOku, He Oosnee TpPEX HErpyObIX OIMIMOOK, OJHOM Herpyood OImMOKM U TpEX
HEJI0YETOB, NPU HAUTUYUU YETHIPEX-TIATH HEAOUETOB.
Onenka «2» CTaBUTCS, €CIIM YUCIO OMMOOK M HEIOYETOB MPEBBICUIO HOPMY OLIEHKH 3 MU
MPaBUIILHO BBIMIOJHEHO MeHee 2/3 Bcell paboThl.

Ouenka npakmuyeckux paoom



OuneHnka «5» CTaBUTCS, €CIH YYaIIUKCs BBHITIOJIHIET paboTy B MOJHOM 00bEME ¢ cOOM0ICHIEM
HEOOXOAMMOM MOCTEeIOBATEIBHOCTH MPOBEICHHUS OMBITOB M HM3MEPEHHMH; CaMOCTOSITENBHO H
panroHaTbHO MOHTHpYET HeoOXoAauMoe 00OpyIOBaHME; BCE OMBITHI MPOBOJUT B YCIOBUSAX U
pexuMax, 00eCreYMBAIONIUX TOIyUYeHHE MPAaBUIBHBIX PE3YJIbTATOB W BBIBOJOB; COOJIIOMACT

TpeOOBaHUS MPaBWJI TEXHUKH 0E€30MaCHOCTH; MPABUIBHO M aKKypaTHO BBIMIOJIHSET BCE 3allUCH,

TaOJMIIbI, PUCYHKH, YEPTEXKH, TpaQuKH, BBIUMCICHHUSA;, NPABWIBHO BBINOJHACT AaHAIN3

IIOIPEIIHOCTEN.

Ouenka «4» CTaBHUTCS, €CIIHM BBHITIOJHEHBI TPEOOBAHMUS K OI[CHKE 5, HO OBLIO JIOMYIICHO JBa-TPU

HeouéTa, He 0oJiee OTHOM HErpyOoil OITMOKM 1 OJTHOTO HE0UETA.

Ounenka «3» cTaBHUTCS, €ClU pabOTa BBIMOJHEHA HE IOJHOCTHIO, HO OOBEM BBITIOJHEHHOU

4acTU TAaKOB, YTO IO3BOJISIET IOJIYYUTh IPaBWIbHBIA pE3yIbTaT U BBIBOJ; €CIM B XOJE

MIPOBEICHUS OIBITA M U3MEPEHUS ObLUIN JIOTYIIEHBI OITHOKH.

Ouenka «2» CTaBHUTCS, €ClId paboTa BBIIMOJIHEHA HE TIOJHOCTHIO U 0OBEM BBITIOTHEHHON YacTH
paboT He TMO3BOJSET CcHeNaTh MNPAaBUIbHBIX BBIBOJOB; €CIIM ONBITHI, U3MEPEHMs], BBIUMCICHHUS,
HaOJI0/IEHUS TIPOU3BOIMIINCH HEMIPABUIIBHO.

Bo Bcex ciyuasx oneHKa CHU)KAeTCsl, €ClIM YUIEHHUK He cOOJII01all TpaBuila TEXHUKU O€30MacCHOCTH.

Ouenka mecmoenix 3a0anuii
Ouenka «5», ecim k=0,90 - 1
Ouenka «4», eciim k = 0,80 - 0,89

Ouenka «3», eciim k = 0,60 — 0,79
Ouenka «2», eciim k < 0,60

K = xosmuecTBO IMpaBUJIbHBIX OTBETOB/ KOJINYECTBO Sa)IaHI/Iﬁ

O01mme KpUTEPUHU OLIEHKH BbINIOJHEHUS (PU3MUECKHUX 3aJaHU Bbanabl

€ pa3BepHYTBHIM 0TBETOM

[IpuBeaeHo NOTHOE MIPABUIIBHOE PEIICHHE, BKIIOYAIOIIEe CIECIYIOIINE AIIEMEHTHI: 3

1) mpencrasneH (B ciyuae HEOOXOAMMOCTH') HE COJEpIKAIIMii OIMOOK CXeMaTHUeCKHii
PHUCYHOK, CXeMa WM rpaduK, OTPAXKAIOIIUN YCIOBHS 3a/1a4H;

2) BepHO 3amucaHbl POPMYIIbI, BeIpaXkarolue Gpru3nueckue 3aKOHbl, IPUMEHEHUE KOTOPBIX
HE00X0IMMO 7S pelIeHHs 3314 BBIOPAHHBIM CIIOCOO0M;

3) mpoBeZeHbl HEOOXOIMMbIE MaTeMaTHUYECKHE MPe0O0pa3OBaHUs U PACUEThI, IPUBOISIINE
K MpaBUIBHOMY YHCJIOBOMY OTBETy, W MpeICTaBieH OTBeT. [lpu »ToM gomyckaercs
pemenye "o yacTam" (C IPOMEKYTOUHBIMU BEIYHCIECHUIMU?).

[IpuBeneno peumenue, conepxamee OJAMH u3 cinenyronux HeTOCTATKOB: 2

— B HCOOXOJMMBIX MaTEMaTUYCCKUX MPe0oOpa30BaHUAX U (WIN) BBIYMCICHHUSX JOMYIICHBI
OIIIMOKU,

— HPpCACTABJICHO MMPaBUJIbBHOC PCHICHUC TOJILKO B O6H.[€M BUIC, 0e3 KakuX-T100 YHUCIOBBIX
pacucCToOB;

— TMPaBWJIBHO 3alMCaHbl HEOOX0 UMbIe (POPMYIIBI, MIPEICTABIIEH NPABUIbHBIN PUCYHOK (B
cllyyae €ro HeoOXOJAWMOCTH), rpadUK WIM cXeMa, 3alucaH MPaBWIbHBIA OTBET, HO HE
MIpeJICTaBIeHbI MPe0O0paz0BaHUsl, IPUBOISIINE K OTBETY.




[IpuBeneno pemenue, coorsercrpyromee OJJHOMY u3 cnenyronux ciiydaes:

— B PCHICHUU COACPIKUTCA omunobKa B H606XOQI/IMBIX MAaTCMaTU4YCCKUX HpeOGPaBOBaHI/ISIX
" OTCYTCTBYIOT KakHe-JIM00 YKCIIOBBIE PaCUYCTEhI;

— JIoTyleHa omMOKa B ONPEAEICHUN NCXOAHBIX JaHHBIX 10 TpaduKy, pUCYHKY, TabiuIe
Y T.II., HO OCTAJIbHOE PEIICHUE BBIMIOJIHCHO MOTHO U 0€3 OIHO0K;

— 3aIMCaHbl ¥ WCIOJIb30BaHBI HE BCE MCXOJHBIC (POPMYIBI, HEOOXOAMMBIC I PEIICHUS
3amaun, wian B OJJHOU u3 Hux fgomyiieHa omuoka;

— IpejcTaBieH (B cly4ae HEOOX0AUMOCTH) TOJILKO IPaBUIIbHBIM PUCYHOK, rpaduK, cxema
u 1. 1. UWJIN ToNBKO MpaBMIIbHOE pelieHne 0e3 pUCyHKA.

Bce ciydan pemienus, KOTOpbIE HE COOTBETCTBYIOT BBIILICYKA3aHHBIM KPUTEPUAM
BBLICTaBJIEHMS OLICHOK B 1, 2, 3 Oasa.

Kpurtepuu oueHnBaHusi NPOEKTOB yyamuxcs 7-9 kiacca

Kputepuii 1. ITocTaHoBKA 1eiu NPoeKTa
(MakcumyMm 3 O6asna):

Llesnb He chopMysupoBaHa

Iens chopmynupoBaHa HEYETKO

ens chopmynupoBaHa, HO He 000CHOBaHA

I{ens yeTko chopmyMpoBaHa 1 YOSTUTETHHO 000CHOBAHA

WIN PO

Kputepuii 2. IlnanupoBaHue nmyrei 10CTHXKEHHUS HeJH MPOEKTA
(Makcumym 3 0aJsiiia):

[L1an oTcyTcTByeT

[IpencraBieHHBIN MIaH He BeeT K JOCTHKEHHU IO 1IeTTH TTPOCKTa

[IpencraBieH KpaATKMd MJIAH JOCTHKEHUS IIEJIN POEKTA

[IpencraBieH pa3BepHYThI MUIAH JOCTIKEHUS 1IEITU POEKTa

WIN | O

Kputepuii 3. I'iyOuMHAa pacKpbITUS Te€MbI IPOEKTA
(Makcumym 3 6asiia)

Tema npoekTa He pacKpbITa

Tema npoexTa packpbiTa (pparMeHTapHO (HE BCE aCMEKThl TEMbl PACKPBITHI B IIPOCKTE)

-

Tema mpoekTa packpbiTa MOBEPXHOCTHO (BCE aCMIEKTHI TEMbI YIIOMSHYTBI, HO PACKPBITHI
HETrTyOO0KO)

Tema IIPOCKTa paCKphITa NOJHOCTBIO 1 HCYEPIIBIBAKOIIEC

Kpurtepuii 4. Paznoo0pa3ue HCTOYHUKOB HHPOPMALNH, 1eJ1eCO000Pa3HOCTh UX
HCNO0Jb30BaHus (MakcuMyM 3 GaJuia):

Mcnonp30BaHa He COOTBECTCTBYHOIIIAA TCMC 1 IIEJIU ITPOCKTA I/IH(i)OpMaI_[I/IH

boabmasa yacrb Hpe,ﬂCTaBHeHHOﬁ I/IH(I)OpMaI_II/II/I HC OTHOCHUTCA K TCMC pa6OTLI

-

PaboTa coep>kUT He3HAYMTEJIbHBIH 00BbeM TI0IX0As11IeH HHPOPMALIMK U3 OTPAHUYEHHOT0
YKCIa OAHOTHIHBIX HCTOYHUKOB

PaboTa coIepKUT JOCTaTOYHO MOJIHYI0 HH(OPMAIIMIO U3 Pa3HO00Pa3HbIX HCTOUHUKOB

Kpurepuii 5. AHanu3 xoaa paGoTsl, BHIBOABI U MEPCHEKTHUBbI
(MmakcumyMm 3 0an1a):

He npeanpuHATHI NONBITKH NPOAHATU3HPOBATH X0/ U PE3ybTaT paboThl

IAHann3 3aMCHEH KPaTKUM ONMMCAHUEM XO0Ja U IOpsAJIKa pa6OTBI

[IpencraBieH pa3BepHYThIii 0030p pabOThI 10 TOCTHXKEHUIO 11eJIeH, 3asBICHHBIX B TPOCKTE

Hpe,Z[CTaBJ'IeH aHaJIu3 CHTyaHHﬁ, CKJIaAbIBABIINXCA B XOI€ pa6OTI>I, CICIIaHbI HeO6XO,Z[I/IMLIC
BbIBOJIbI, HAMCYCHBLI IICPCIICKTUBLI pa6OTBI

WIN || O

Kputepuii 6. CTeneHb caMOCTOSATEILHOCTH aBTOPa, TBOPYECKMI MOAX0/ K padore B
NpoeKTax (Mmakcumym 3 6as1a):

PaboTa ma6i0HHAas, OKa3bIBaoNIasi (PopMaIbHOE OTHOLICHUE aBTOPA




ABTOD NpOSIBUII HE3HAYUTEIbHBIN HHTEpPeC K TEME IIPOEKTa, HO HE MPOJIEMOHCTPUPOBAI 1
CaMOCTOSITEJIBHOCTH B pabOTe, HE MCIOJIb30BaJl BO3MOKHOCTH TBOPUECKOTO IOAX0Aa
PaboTa camocTosITeNIbHAs, JEMOHCTPUPYIOIIAs CePbe3HYI0 3aHHTEPECOBAHHOCTH aBTOPA, 2
[pEeAIPUHATA ITONBITKA [IPEACTABUTh JIMYHBIN B3IJIS11 HA TEMY POEKTA, IPUMEHEHBI
3JIeMEHThI TBOP4YeCTBa
PaboTa oTiinyaeTcss TBOPYECKUM MOAX00M, COOCTBEHHBIM OPUTHHAJIbHBIM OTHOLICHUEM 3
ABTOpA K UJIe€ NPOEKTa
Kputepuii 7. CoorBercTBHe TPeOOBaHUSAM 0 opMIIeHHS MUCbMEHHON YacTH
(makcumyMm 3 6ana):
[lucpMeHHas 4acTh IPOEKTa OTCYTCTBYET 0
B nucbMeHHOM yacTH paboThl OTCYTCTBYIOT YCTAHOBJICHHbIE IPABUJIAMH HOPSJIOK U 1
YeTKasi CTPYKTYpa, JOMYIIEHbl OIIMOKH B 0POpPMIICHUN
[IpennpuHATH MONBITKA 0()OPMHUTHL PAOOTY B COOTBETCTBUU C YCTAHOBJIEHHBIMU 2
MpaBUJIaMH, IPUJATh € COOTBETCTBYIOILYIO CTPYKTYPY
Pabota oTiiMyaercs YeTKUM U TPaMOTHBIM O(OPMIIEHHEM B TOYHOM COOTBETCTBUM C 3
YCTAaHOBJIEHHBIMU NPABUJIAMHU
Kputepuii 8. KauecTBo npoBeieHUs Npe3eHTAUNU

(MakcuMyMm 5 0aJ1J10B):
[Tpe3eHTalysi He MPoOBeeHA 0
BrICTyIuIeHNE HEe COOTBETCTBYET TPeOOBAHUSIM NIPOBEICHUS NPEe3eHTALUMN 1
BricTyniienune cooTBeTCTBYIOT TPeOOBaHUIM MPOBEIEHUS TPE3EHTALIMN, HO OHO BBILILIO 32 2

AMKM perjaMeHTa
BricTynienue cooTBeTCTBYIOT TPeOOBaHUAM MPOBEACHUS MTPE3CHTAINH, OHO He BBILLIO 32 3
PaMKH perjiaMeHTa, HO ABTOP He BJIajieeT KYJbTYPOii 001IeHusI ¢ ayTUuTOpUeH (YyMeHne
OTBEUaTh Ha BOMPOCHI, TOKa3bIBATh TOUKY 3pEHUS).
BricTynienue cooTBeTCTBYIOT TPeOOBaHUAM MPOBEACHUS MTPE3ECHTAINH, OHO He BBILLIO 32 4
PaMKH perjiaMeHTa, aBTop BJiaJeeT KyJbTYpoil 001eHUs C ayAUTOpUEH, HO cama
Npe3eHTaAlus He J0CTATOYHO XOPOIIO MOAT0TOBJICHA
BricTyniienne cooTBeTCTBYIOT TPeOOBaHUAM MPOBEACHUS MTPE3CHTAIMH, OHO He BBILLIO 32 5
PaMKH perjiaMeHTa, aBTop BJIaJieeT KYJbTYPOil 001eHUsA C ayJUTOPUEH, Pe3eHTAlUsA
XOpOIIO MOATOTOBJIEHA, ABTOPY YAAT0CH 3aHHTEPECOBATh ayIUTOPHUIO
Kpurepuii 9. KauecTBO NPOEKTHOI0 MPOAYKTA
(Makcumym 3 0aJsia):

[IpoeKTHBIN IPOIYKT OTCYTCTBYeT 0
[IpoeKTHBIN NPOAYKT He COOTBETCTBYET TPeOOBAaHMAM KauecTBa (3CTETHKA, y100CTBO 1
MCII0JIb30BAHUS, COOTBETCTBHE 3asBJICHHBIM LIEJISIM)
[IpoIlyKT He MOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSIM KauecTBa 2
[IpoIyKT MOJIHOCTHI0 COOTBETCTBYET TPeOOBAHUSIM KadyecTBa (3CTETHYECH, YI00CH B 3

IMCIIO0JIb30BAHNH, COOTBCTCTBYCT 3a5BJICHHBIM I_[eJ'IHM)




