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IHosicHHUTEJLHAS 3ANMNCKA

Cmamyc dokymenma

PaGouas mporpamma o ¢usuke 7 KJI. COCTaBICHA B COOTBETCTBUU C

e @enepaabHBIM TOCYAAPCTBEHHBIM 0Opa3oBaTeNbHBIM cTaHmapToM: «Dwusukay 7-9 kiaccel (0a30BBIM ypOBEHB) MPUMEPHBIX MPOTPAMM IO
yaeOHbIM Tipenmeram. dusuka. 7 — 9 knaccel: npoekT. — M. : [Ipocsemenne, 2014. — 48 c¢. — (CtaHmapThl BTOPOTO MOKOJICHUS).

o CaHUTApHO-IMUACMHUOJIOTHYECKUX TpPEOOBAaHWN K YCJIOBHSIM M OpraHu3anudud oOydeHus B 00meoOpa3oBaTeNbHBIX YUPEKICHUIX
(mocraHoBneHre [ TaBHOTO TOCYAapCTBEHHOTO caHUTapHOTO Bpada P ot 29.12.2010 Ne 189)

e TpeboBaHMil K pe3ynbTaTaM OCBOEHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus;
®yHIaMEHTaJIBHOTO si/Ipa coJlepKaHus 00pa3oBaHuUs;

e Ha ocHoBe pabounx mporpamm o ¢usuke mo ydyedbnukam [lypeimesoii H. C. Baxeesckoit H. E. 7 — 9 kmacchr

[Tporpamma coOTBETCTBYET 00paz0BaTeIbHOMY MUHUMYMY COJIEpKaHUsI OCHOBHBIX 00pa30BaTeIbHBIX IPOTPaMM U TPeOOBAHUSM K YPOBHIO ITOATOTOBKH
y4YaImxcs, Mo3BoJisieT padboTaTh O€3 Meperpy3okK B Ki1acce ¢ JeTbMU PA3HOTO YPOBHsI 00ydeHus 1 nHTepeca K Gusnke. OHa mo3BOISIET CHOPMUPOBATH Y
yYaIuXcsi OCHOBHOM IIKOJIBI JOCTATOYHO MIUPOKOE MPEACTaBIeHUE O (U3UUECKON KapTHHE MUPA.

PaGouas mporpamMma KOHKPETH3UPYET COJEpKaHUE MTPEIMETHBIX TeM 00pa30BaTeIHLHOTO CTAHIAPTA U JA€T pacipe/ieicHre y4eOHbBIX 9acoB IO pa3zaeiiaM
Kypca 7-9 KIaccoB C y4eTOM MEXMPEIMETHBIX CBSI3€i, BO3PACTHBIX OCOOCHHOCTEHM ydalIuxcs, ONpeaeisieT MHUHUMAaJIbHBI Ha0Op OIBITOB,
ACMOHCTPUPYCMBIX YUUTCIIEM B KJIACCC U na6opaTopHHx, BBIITOJIHACMBIX YUaIlIUMUCH.

Pabouas npoepamma evinonnsem 0ee ocnosnvie dhynkyuu:

o HNudopmanuonHo-Meronnyeckast GyHKIUs M03BOJISET MOJIYYUTH IPEACTABICHHUE O LESIX, COJEpKaHUU, 00IIel cTpaTeruu o0y4yeHus,
BOCIIUTAHMS U Pa3BUTHUS yUALIUXCS CPEACTBAMU YUeOHOTO npeaMeTa (hu3mka.



o Opra"nu3zanuoHHO-IJIAHUPYIOIAs GyHKIUS IPeyCMaTPUBAET BbIICTICHUE 3TAalloB 00y4eHHUs, CTPYKTYpHUpOBaHUE y4eOHOT0 MaTepHaia,
OTIpe/ieNIeHUE ero KOJUYECTBEHHBIX U KaUYeCTBEHHBIX XapaKTEPUCTUK Ha KaXKJIOM U3 3TAIlOB, B TOM YHCIIE [l COACPKATEIbHOTO HAIOJTHEHUS
MIPOMEKYTOUHOM aTTECTAllUU YYaIUXCH.

B ocHoBe IMOCTPOCHUS IMPOTrpaMMbIl JICKAT IMPUHIUIIBL: €AXMHCTBA, IPECMCTBCHHOCTH, BAPUATUBHOCTH, BBIACICHUSA MMOHSITUMHOTO aapa, ACATCIbHOIO
noaxonaa, mMpoOCKTUPOBAHUA U CUCTCMHOCTH.

OO0masi XapakTepucTUKa V4eOHOI0 npeaiMera

dusmka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHPOJIBI, BRICTYIAs B KaueCcTBE y4eOHOrO MpeaMeTa B IIKOJe, BHOCUT CYIIECTBEHHBIN BKJIA B
cucreMy 3HaHMI 00 okpyxkaromeM mupe. OHa pacKpbhIBaeT poJib HAYKH B SKOHOMHUYECKOM M KYJbTYPHOM pa3BUTHH OOIIECTBa, CIOCOOCTBYET
(OpMHPOBAHNIO COBPEMEHHOTO HAyYHOI'O MUPOBO33PEHHUSL.

I'ymanuTapHoe 3HaueHHE (PU3MKM KaK COCTaBHOW yacTu oOIIero oOpa3oBaHusi COCTOUT B TOM, YTO OHA BOOPY)KAET MIKOJbHHKA HAYYHBIM METOJOM
MIO3HAHUs, TO3BOJIAIOLIMM NOJIY4aTh OOBEKTUBHBIE 3HAHUS 00 OKPYKAIOILIEM MUDE.

3HaHue PU3NYECKUX 3aKOHOB HEOOXOIUMO JIJIsl U3YUEHHS] XUMHH, Onoorun, pusndeckoil reorpaduu, rexnonoruu, ObX.

Kypc ¢usuku B mpuMepHO#l mporpamMmme OCHOBHOTO 00IIero oOpa3oBaHUsl CTPYKTYPUPYETCSl HA OCHOBE PACCMOTPEHUS Pa3IMUHBIX (OPM IBUKEHUS
MaTEpUU B MOPSJIKE UX YCIOKHEHUS: MEXAaHMUYECKUE SIBJICHUS, TEIJIOBBIE SIBJICHMS, DJCKTPOMArHUTHBIE SIBICHMs, KBAaHTOBBIE sBICHUs. Pu3uka B
OCHOBHOMH ILIIKOJIE N3Y4aeTCsl HA YPOBHE PACCMOTPEHUS SIBIIEHUI IPUPO/Ibl, 3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU (DU3UKHU U NIPUMEHEHUEM ITHX 3aKOHOB
B TEXHHUKE U [TOBCEHEBHOM JKU3HMU.
[Ipu cocraBneHnn maHHOW pabouell TporpaMMbl  YYTEHBI pPEKOMEHIauu MMHHCTEpCTBa 00pa3oBaHUsA 00 YCHUJIEHWHW TMPaKTUYECKHH,
HKCIEPUMEHTAIBHOIN HAaNPaBJICHHOCTH NpenoaBanus (GU3UKU U BKIIOUEHA BHEYPOUYHAsl JeSTEIbHOCTD.
®u3nKa B OCHOBHOM IIKOJIE U3Y4aeTCs HA YPOBHE PACCMOTPEHMS SIBIICHUI IPUPOBI, 3HAKOMCTBA C OCHOBHBIMU 3aKOHAMH (PU3UKU U IPUMEHEHUEM 3TUX
3aKOHOB B TEXHUKE U ITOBCEIHEBHOM JKHU3HM.
W3yuenne (pu3MKH B OCHOBHOM IIKOJIE HAIIPABJICHO HA TIOCTHKEHUE CICYIOINX LIETIeH:

- Pa3BUTHE UHTEPECOB U CIIOCOOHOCTEH ydyalluxcsi Ha OCHOBE Iepelaul UM 3HaHUH U OIbITa I03HABATEIbHON M TBOPYECKOH NESITEIbHOCTH;

- IOHMMAaHME y4alllUMKCS CMBICIIA OCHOBHBIX HaYy4YHbIX IOHATHH U 3aKOHOB (DU3HUKH, B3aUMOCBSA3H MEXy HUMU;

- (hopMupoBaHMe y ydaruxcs NpeacTaBlIeHU 0 PU3NUECKOl KapTUHE MUpA.
JlocTuKeHHe ITUX Lienel 00ecrieunBaeTCs pelieHueM CIISAYIOIINX 3a1ay:
- 3HAKOMCTBO YYAILIUXCS C MEMOOOM HAYYHO20 NO3HAHUSA U MEMOOAMU UCCIe008aHUs OOBEKTOB U SIBJICHUN IPUPO/IBI;

- IpUOOpEeTeHHE Yy4allMMUCS 3HAHUH O MEXaHWYECKHMX, TEIUIOBBIX, 3JIEKTPOMATHUTHBIX M KBAHTOBBIX SBJIECHUH, (PU3NYECKUX BEIUYMHAX,
XapaKTEpU3YIOIIMX ITH SIBJICHUS;



- (hopMupoBaHue y y4yalmuxcst ymeHul Habao0ams MPUPOIHbIE SBICHUS U 6bINOJHAMbL ONbIMbL, TA00paTOpHBIE PabOThl U IKCHEpUMEHMANIbHbLE
uccne006anusl ¢ UCTI0JIb30BaHUEM U3MEPUTENBHBIX IPUOOPOB, WUPOKO NPUMEHAEMBIX 8 NPAKIMUYECKOU HCUZHUL,

- OBJIAJICHUE YYAIIUMUCS TAaKUMU OOWEHAYYHbIMU NOHAMUAMU, KaK TIPUPOJHOE SBICHHUE, IMNUPUUECKU YCIMAHOGIEHHbIU (hakm, npobrema,
meopemuyecKuli 6b1600, pe3yIbmam 3KCNEPUMEHMATbHOU NPOGEPKU,

- IOHMMaHue yJallluMUCS OTJIMYUI HaY4YHBIX TaHHBIX OT HETPOBEPEHHOM MH(OpMALINU, IEHHOCTU HAYKU Y0081emEopeHuUsi OblMoGulx , NPOU3800HbIX
U KYIbmypHuIX nompebHoCcmell 4eno8exd

I[.J'IH peaan3anvm mNoCTaBJCHHbIX HeJeil M OTJINYNTEIbHBIX 0co0eHHOCTeH JAaHHOI'0 Kypca BblﬁpaHbI ciaeayruie moaxoabl K €ro
npenoagaBaHMuIO:

Teopusi modTanmHoro ¢GopMHUPOBAHUSI YMCTBEHHBIX JeiicTBuidl. [[s1 momHOIEHHOTO (OPMUpPOBAHUSA 3HAHWUN HEOOXOoaUMa OmpenenEéHHas
MOCIIE0BATEIHHOCTh ATAMOB, KOTOpasi JOJKHA COOMIOAAThes Mpu (GOPMUPOBAHUU JTFOOOTO HOBOTO 3HaHMs. Marepuan M3ydaeMoro Kypca MOXKHO
paccMaTpuBaTh Kak a6COJIIOTHO HOBBIN I ydaluxcs, XOTs K Hadaly 7 xmnacca ydamuecsa y:K€ MMCHOT ICPBOHAYAJIIbHBIC 3HAHUA O BCHICCTBEC, O
MPUPOAHBIX ABJICHUAX U MPOLCCCaAX.

Teopus onepexarouero odyuenus. Yem Ooblie YUCIO BOBJICYCHUN SIIEMEHTA 3HAHUHM B yUEOHYIO EATEIbHOCTh, TEM BBIIIE NMPOLEHT YYaIluXxcs,
OCBOUBIIUX 3TOT 3JIeMEHT. TakuM 00pa3oM, 3HaKOMCTBO yYaIIUXCSl C HOBBIMU MOHSATHUSMH, 3aKOHAMH, Y4€OHBIMH JI€HCTBUSAMHU MIPOXOJAT B HECKOJIBKO
ATAroB: MEPBUYHBIN (AaeTcs MepBOHAYATBLHOE MPEACTaBICHNE, KOHTPOJIb HE OCYIIECTBISETCS), OCHOBHOH (pacKpbIBaeTCsI OCHOBHOM CMBICI TOHSTHUSA,
3aKOHa, y4eOHOT0 JeWCTBUS, KOHTPOJb OCYIIECTBIISETCS ), BTOPUUHBIN (IIPOJOIKAETCS PACKPBITHE COJIEPKaHUS 3aKOHA, MOHATHUS, y4eOHOTO JIeHCTBUS
MIPHU OCYLIECTBIEHUU BHYTPU U MEKIIPEIMETHBIX CBS3€H).

Hnes cucremuoro moaxona. PaccMmarpuBaemble OOBEKTHI MPEICTABIAIOT cO00M pa3iauuHble cucTeMmbl. Hampumep, atroM-cucrema cocrosiuas U3
AJIEMEHTApHBIX YaCTHUIl; MOJIEKYJa-CHUCTeMa aTOMOB; BEIIECTBO-CHCTEMa aTOMOB, MOJeKyl. TakuM o0pazoMm, paccMOTpeHHE OOBEKTOB C MO3UILIUU
CUCTEMHOTO I0/IX0/1a MTO3BOJIIET BHINTH Ha I€TyKTUBHBIA METO/ MO3HAHUS, KOTOPBIN 3aKII0UaeTCsl B MPOTHO3UPOBAHUHU CBOMCTB (PM3NYECKUX CHCTEM.
DTO0 BBIBOAMT Pe3yJbTaT 00pa30BaHMsI Ha KAYECTBEHHO HOBBIA YPOBEHD.

IIpuHUMI MHTErpATMBHOIO MOAX0Aa B oOpa3oBaHuM. OCHOBHBIM MEXAaHHW3MOM U CPEICTBOM HHTETpAallMM BBICTYMAIOT MEXKIPEIMETHBIE CBS3H.
Y cTaHOBIEHHE MEXKIPEIMETHBIX CBA3EH JOHKHO CIIOCOOCTBOBATH Pa3BUTHIO CUCTEMHBIX TEOPETUYECKUX 3HAHUMN 110 MPEAMETY, PACIIUPEHUIO HAYYHOTO
Kpyro3opa y4yamuxcsi IpruoOpeTeHHIO OIbITa TOCTPOCHUS U PUMEHEHHS MEXKITPEIMETHBIX CBSI3€H MPU pelieHuH MpoOIeMHBIX 3a/1a4

MecTto npeamera B y4eOHOM ILIaHe.



denepanbHbIil 0a3UCHBIN Y4eOHBIN TUTaH 711 00pa3oBaTeNbHBIX yupexkaeHuil Poccuiickoit deneparun otBoaut 242 vaca 11 0053aT€IbHOTO
n3ydeHus (PU3MKU Ha CTYNEHH OCHOBHOTO oOIero oopasoanus. B Tom uucne B 7, 8 knaccax mo 70 y4eOHBIX 4acoB M3 pacueTa 2 y4eOHBIX Yaca B
Hezento, B 9 kimacce 102 gaca, u3 pacuera 3 yueOHBIX Yaca B HEJIEIIO.

Kypc 3aBepuiaercst HTOroBbIM T€CTOM, COCTABJICHHBIM COTJIACHO TPEOOBAHMSIM YPOBHIO MTOJATOTOBKH BBITYCKHUKOB OCHOBHOM IIIKOJIBI.

JINYHOCTHBIE, MeTANPEAMETHBIE, IPEeAMETHBLIE PE3VILTATEI OCBOCHHS Kypca GdU3NKH

JIMYHOCTHBIE PE3VJIbLTATHI:

- popMHupoBaHNE MO3HABATEIbHBIX MHTEPECOB, HHTEINIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH ydaluxcs;

- yOeXJIeHHOCTbh B BO3MOXHOCTH IMO3HAHHS MPUPOJBI, B HEOOXOAUMOCTH PAa3yMHOTO HCIIOJIb30BaHUS AOCTHXKEHUN HAyKH U
TEXHOJIOTUH I AajbHEHero pa3BuTUs 4€J0BEUYECKOro o01iecTBa, yBa)keHue K TBOpLlaM HayKH, OTHOLIEHUE K QU3UKe KaK K
3JIEMEHTY 00lIeueT0BeYeCKON KYIbTYPHI;

- CAMOCTOSITEIbHOCTh B MPHUOOPETEHUN HOBBIX 3HAHUW U MPAKTUYECKUX YMEHUH;

- MOTUBaINUs 00pa30BaTENbHON AEATEIbHOCTH IIKOJIbHUKOB HAa OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOI'O MOJXO0/a;

- popMHupoOBaHNE IIEHHOCTHBIX OTHOWIEHUH K APYT APYTY, YUUTEII0, aBTOpaM OTKPBITUH M M300peTeHuil, pe3yilbTaTamMm o0ydyeHus.

MeTanpegMeTHme PE3VIALTATHI:

- OBJAJICHUE HABBIKAMU CAMOCTOSTEIHBHOTO MPHUOOPETEHUsI HOBBIX 3HAHUM, OpraHu3aluu y4eOHOW NesATeTbHOCTH, NOCTAHOBKH
neyei, NJIaHUPOBAHUS, CAMOKOHTPOJIS M OLEHKU PE3yJbTaTOB CBOEH JESATEIbHOCTH, YMEHUSIMH IpE] BUAETh BO3MOXKHBIE PE3YIbTaTHI
CBOMX HEHCTBHM,

- MOHUMAaHUE Pa3NIUYUNi MEXAY UCXOJHBIMU (paKTaMH U TUIIOTE3aMHU JJIs UX OOBSACHEHHUS, TEOPETUYECKUMHU MOJCISIMH U PealbHBIMHU
00bEeKTaMH, OBJIaCHUE YHUBEPCAIbHBIMH YYEOHBIMH JACHCTBHSIMH Ha MPUMEpPax THNOTE3 I OOBSICHEHUS M3BECTHHI X (AKTOB U
KCIEPUMEHTAIBHOW MPOBEPKH BBIJABUTAEMBIX THIIOTE3; pa3pabOTKU TEOPETHUYECKUX MOJEIEH MPOIECCOB WM SIBICHUM;

- mpuoOpeTeHHne ONMbITa CAMOCTOSITEIBHOI0 MOUCKA, aHAJIM3a U 0TOOpa MH(OPMAIIUK C UCIOJH30BAHUEM PA3JIMYHBIX UCTOYHUKOB H
HOBBIX WH(GOPMAIIMOHHBIX TEXHOJIOTHH JJIsI pEeUICHHs MOCTABICHHBIX 3a/a4;

- popMHupoBaHNE YMEHUN BOCIIPUHUMATD, IepepabdaTbiBaTh U NPEABABISATh HH(YOPMAIIUIO B CIOBECHOM, 00pa3HO#, CHMBOJINYECKON
dbopmax, aHATM3UPOBATH U epepadaThHIBaTh MOJYYECHHYI0 HHOOPMALMIO B COOTBETCTBHH C NOCTABJICHHBIMH 3a/1a4aMu, B BIACIATH
OCHOBHOE€ COJI€pKaHHWE MPOUYUTAHHOTO TEKCTa, HAXOAUTH B HEM OTBETHI Ha MOCTABJIEHHbIE BOMPOCHI U M3JIaraTh €ro;

- pa3BUTHE MOHOJIOTHYECKON M JUAJIOTHYECKOW peuH , yMEHHS BBIPaXKaTh CBOU MBICJIHM M CIIOCOOHOCTH BBICIYLIMBATh COOECEIHHKA,
NOHMMAaTh €ro TOYKY 3PEeHHUs, MPU3HABATh IPABO APYroro 4ejloBeKa Ha HHOE MHEHHE;

- OCBOCHHUE NMPHEMOB JACHCTBUM B HECTAHAAPTHBIX CUTYalUSAX, OBJaJCHUE PBPUCTUYECKUMHU METOJAMH pEIIeHHs NMpobiem;



- (I)OpMI/IpOBaHI/Ie yMeHI/Iﬁ paGOTaTB B I'pynmnec € BBIIMMOJTHCHUECM PA3JIMYHBIX COIHAJbHBIX ponef/'l, npeACTaBIATb U OTCTAW BaTb CBOU
B3TIAAbI U Y6G)K,Z[GHI/I5I, BCCTHU OUCKYCCHUIO

IlpeaMeTHBIEe Pe3VIbTATHI:
- 3HaHHUS O NPHUPOJE BAXKHEHIINX (PU3MUECKUX ABICHUH OKPYXKAIOLIETO MUPA U MOHUMAHUE CMbIcia (PU3UUECKUX 3aKOHOB,

PacKpBIBAIOIIUX CBA3b U3YUYEHHBIX SBIICHUN;

- YMCHHUSA MOJIB30BATbCAd MCTOAAMHN HAYUYHOT'O HCCICAOBAHUA SIBIICHUU npupoanl, IPOBOAUTH Ha6JIIO,Z[eHI/I$I, IJIaHUpPOBATh U
BBINIOJIHATh 3KCIEPUMEHTHI, 00pabaTeiBaTh pe3yJbTaThl U3MEPEHUN, MPEACTABIITh PE3yJbTaThl U3MEPEHUN C MOMOIIBIO TAOJIUIL,
rpadpukoB U popmys, oOHAPYKUBATh 3aBUCUMOCTH MEXAYy GU3UUYECKUMU SBICHUAMH, OOBSICHATh MOJYyYEHHBIE PEe3yJbTaThl U J€NaTh
BBIBOJIbI, OLIEHUBATh I'PAHUIIBI MOTPEMIHOCTEH Pe3yIbTaTOB U3MEPEHUH;

- YMEHHUS NPUMEHATH TEOpETUUYECKHE 3HAHUA MO (U3MKE HA MpaKTUKeE, pemaTth GU3nYecKue 3aauyd HAa NPUMEHEHHUE MOJYYEeHHBIX
3HAHWM;

- YMeHHus U HaBBIKU NPUMCHATDH IMMOJIYYCHHBIC 3HAHUA OJIA O6’b$ICH€HI/ISI NPUHOUIIOB I[GﬁCTBPISI Ba)KHENIIUX TEXHUYECKUX yCTpOfICTB,
pelIeHus] MPAaKTUUYECKUX 3aJa4y MOBCEJHEBHOW XU3HU, PAlMOHAJIBHOTO MPUPOAONOIb30BAHUS U OXPaHbl OKPYKAIOUIEH Cpeasbl;

- popmMupoBaHue yOexXIeHHS B 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH SABJIECHUI MPHUPOJbI, B 00bEKTUBHOCTH HAaYyYHOTO 3HAHHUS,
BBICOKOW IIEHHOCTH HAyKH B Pa3BUTUM MaTE€pUAIIbHOW U JYXOBHOW KYJIbTYpPHI JIOJIEH;

- pa3BUTHE TEOPETUUYECKOTO MBIIIJIEHUS HAa OCHOBE (OPMHPOBAaHUS yCTaHaBIMBATh (aKThl, pa3inyaTh MNPUUUHBI U CIEICTBUS,
CTPOUTH MOJIEJH U BBIABUTAaTh TMIIOTE3bI, BRIBOJAUTH U3 AKCIIEPUMEHTAIbHBIX (DAKTOB U TEOPETUUECKUX Mojeliel pu3nueckue

3aKOHBI;

- KOMMYHUKAaTUBHbIE YMEHUS JOKJIAaJbIBaTh O pe3yJibTaTaX CBOETO HUCCIEJO0BAaHUs, y4aCTBOBATh B JUCKYCCHUH, KPAaTKO U TOYHO
OTBEYaTh HA BOIMPOCH], HCIOJb30BATh CIPABOYHYIO JUTEPATYpPY U APYT M€ UCTOUYHUKU UHPOPMALIUU.

OcHoBHOE co/lep:KaHMe MMPOrPAMMBbI
7 KJjacc

duszuka u pu3nvecKkre MeToAbl U3yYeHHsI MPUPOAbI

Uro u kak u3ydarot ¢pusuka u acrponomusi. dusndeckue spieHus. Habmonenus u skcnepuMenT. [ unoresa. @usnueckre BeTUIHHBL. ETUHUIIBI
BenuuuH. M3Mepenune ¢puzndeckux BenmurH. Guznueckue npudopsl. [ToHATHE 0 TOUHOCTH U3MEpeHU. AOCOTIOTHASI TOTPENTHOCTh. 3aNUCh pe3ybTara
IPSIMOTO U3MEPEHHUS C YIETOM aOCOIIOTHOM MOTPEIIHOCTH. Y MEHbILIEHHE ITOTPEIIHOCTH U3MepeHuil. MI3mepenue Manbix BeanunH. Ou3nueckue 3aKOHbI
Y TPAHUIBI X TPUMEHUMOCTH. Pu3nka u TexHuka. OTHOCUTENbHAs MOrpeHOCTh. Pusndeckas teopus. CTpyKTypHbIE YPOBHU MaTE€pUU: MUKPOMHUD,
MaKpOMHp, MEraMup.

4ZeM0Hcmgzaguu

- cBOOOJHOE MaJeHUE TEN



- KoneOaHUus MasTHHKA
- MPUTSKEHUE CTAIBHOTO 1Iapa MArHUTOM
- CBEUYEHHE HUTU HIEKTPUUECKOU JaMIIbI
- BJIEKTPUYECKUE UCKPBI
KcnepuMennibl
-M3mepenue mimHbL, 00beMa U TeMIIepaTyphl Tela.
-M3mepeHne pazMepoB MajbIX TeIl.
- I3mepenue BpemeHu.
Bueypounas deamensvnocmeo
- BHECHCTEMHbIC BETMYUHBI ( TPOEKT)
- M3MEpPEHUE BPEMEHU MEXy yAapamu Myjbca

Mexannueckue iBJeHUS

Mexanndeckoe JBH>KEHUE U €ro BUIbl. OTHOCUTEIBHOCTh MEXaHUUECKOTO BMKEeHUs. TpaekTopus. [lyTs. PaBHOMEpHOE PSAMOIMHEITHOE ABUKEHHE.
CkopocTh paBHOMEPHOTO IIPSIMOJIMHENHOTO ABMXKEHUs. HepaBHOMepHOE NpsiIMOIMHENHOE ABMKeHUE. CpeaHss CKOPOCTh. PAaBHOYCKOpPEHHOE IBUKEHHUE.
Yckopenue.
SIBnenue nuepuuu. Bzaumoneiicrsue tei. Macca tena. MsmMepenue maccel pu moMoIny Becos. [ImoTHOCTS BemecTsa.
Cuna. I'paduueckoe nzobpaxenue cui. U3mepenue cui. Jlunamomerp. MexayHapoaHas cuctemMa equHul. PaBHoaericTByromas cui. CioxeHue cuil,
HaNpaBJICHHBIX 110 OAHOM npsiMoit. Cuna ynpyroctu. 3akoH ['yka. Cuna TspkecTu. Y cKOpeHne cBoOOAHOro nmaaeHus. LienTp TskecTu. 3aKkoH BCEMHUPHOTO
tsarorenus. Bec tena. Hesecomocts. JlaBnenue. Cuna tpenus. Buasl TpeHus.
Mexannyeckas padora. MomHocTh. [IpocThie MexaHU3MBI. Y CIIOBHE paBHOBECHS pblvara. «30JI0TO€ IPaBUIO» MeXaHUKU. [[puMeHeHne mpocThIx
Mexanu3moB. KIIJI mexanusmoB. DHeprus. Kunetnueckas sneprus. [loTeHnmanbHas sHeprusi. 3aKOH COXpaHEHUSI MEXAaHUYECKOW SHEPTUU. DHEPTUS PEK
U BETpa.
Uemoncmpauuu

- paBHOMEpPHOE NPSAMOJIMHENHOE JBUKECHHE
3aBHCUMOCTB TPACKTOPHH JBHXKEHHS TEJIa OT BEIOOPA CUCTEMBI OTCUETa
SIBJICHUE MHEPLIUU
- CpaBHEHHUE Macc TeJl C IOMOIIbIO PAaBHOIUIEYMX BECOB
- HM3MEpEeHHe CUIIbI 10 eopMaliy IPY>KUHbI
- CBOICTBA CUJIbI TPEHUS
- CIIOXEHUE CUJI
- PpEeaKkTHUBHOE IBUKEHUE MOJEIU PAKEThI
- TPOCTBhIE MEXAHU3MBI

IKchepumennibl
- H3ydyeHue paBHOMEPHOTO JBHKEHUS.

- I/I3MepeHHe MacCChI TCJIa Ha PbIYa’KHbIX BCCaX.



- V3MepeHue miI0THOCTHU BeLIeCTBa TBEPAOIO Tela.

- TI'panynpoBka quHaMoOMeTpa U U3BMEPEHHUE CUJL.

- HW3mepenne ko3P huUnneHTa TPEHUS CKOJTBKEHUSI.

- H3yueHue yciaoBusl paBHOBECHS pbluara.

- Usmepenue KIIJI npu nogbeme Tena no HAKJIOHHOW IIOCKOCTH

Buemoumm 0eAmenbHOCHLD

OTIpeieNIeHue CpelHel JUITMHBI [1ara U ONpeieIeHUue CpelHel CKOPOCTH ABMKEHUS B KONy .CpaBHEHHE COOCTBEHHOTO MMYTH U NIEpEMEILICHHS 3a
cyTku. CpaBHEHHE Pe3yIbTaTOB MEXKTY OJHOKIACCHUKAMU

- Hal0Io/IeHre NTHEPTHOCTH MOHETHI Ha JINCTE Oymaru

- OIpeJesieHHe MacChl BO3yXa B KJlacce U 10Ma

- JOMalHee HaOJI0AeHuEe HEBECOMOCTH

- JIOMAITHHUH OIBIT ¢ KaTYIIKOW HUTOK U HallMCAaHUE COYMHEHUI O POJIN CHIIBI TPEHHS B )KU3HH OBITY CIIOPTE U T.II ( MUHH — ITPOEKT)

- OIpEAETUTh BO CKOJIBKO pa3 JaBiieHHe TabypeTa Ha 1o 0oJbIIe HOKKaMH, YeM CUJICHUEM U JaBJIeHHE CUSIIEro yYeHUKa KaX/10ro Kjacca Ha
CTYJI, CPABHEHUE
KOHCTPYMPOBAHHE PbIYaXKHBIX BECOB C HUCIOJIB30BAaHUEM MOHET ( MUHU - IPOEKT)

U3MEpEeHUE MOIIIHOCTH YYEHUKOB KJ1acca IpH MoIbeMe MopTderst U ee cpaBHEHUE ( MMHU - IPOEKT)

MU3MEPEHHE C MOMOIIBI0 MM JIMHENKH IIJIeYa PhlYaroB HOKHUI] M KJIK0Ya JABEPHOIO 3aMKa U ONIPENEIUTh BBIUTPHILIA B CHUIIE

3ByKOBbBI€ SIBJICHHS

Mexanndeckue KojieOaHus U UX XapaKTePUCTUKH: aMIUIUTY/a, IEPUOJI, YacToTa. MareMaTuuecKuil ¥ mpyXKHHHBIN MasTHUKH. [lepuon konebanuit
MAaTCMAaTUYCCKOT'O U MPYXUHHOI'O MasATHUKOB. 3ByKOBBIe KOJICGEIHI/IH. HUcrounukn 3BYyKa. MexaHnunueckue BOJIHEL. I[JII/IHa BOJIHBI. 3ByKOBBI€ BOJIHBI.
CxopocTtb 3ByKa. ['poMKkocTh 3Byka. Beicota ToHa. TemMOp. OTpaxkeHne 3Byka. Ixo.

4ZeM0Hcmgzaguu

- Maremarnyeckuii MassTHUK
- IlpyxuHHBII MasTHUK
- Hcrounuku 3ByKa
IKchepumennibl
- Habmionenue xonebanuit 3Byyanux Tell.
- HccnenoBaHue 3aBHCUMOCTH IepHO/ia KOJeOaHUH rpy3a, OIBEIICHHOTO HAa HUTH, OT JTHHBI HATH.
- HabGmronenne 3aBUCMMOCTH TPOMKOCTH 3BYKa OT aMILTUTY/bI KOJIeOaHUH.

CBeToBbBI€ SIBJIECHHS

HcTtounuku cBeta. 3aKOH MPSMOIMHEWHOTO pacipocTpaHeHus cBeTa. CBETOBBIC MyUKU U CBETOBBIE Jyun. OOpa3oBaHHe Te-
HU 1 ostyTeHu. CoTHeUHOE U JIyHHOE 3aTMeHus. OTpakeHue cBeTa. 3aK0H OTpakeHus cBeTa. 3epkanbHoe U qudpy3Hoe orpaxkenue. [loctpoeHue



n3o0pakeHuit B uiockoM 3epkaie. [lepuckor. [Ipenomnenue ceera. [loHoe BHyTpeHHee oTpakeHue. JInazel. okycHOe paccTosiHue TUH3BI. OnTHYeCcKas
cwia nuH3bL. [locTpoeHne n3o0paxeHus, 1aBaeMoro TuH30i. Onruyeckue mMpuOOopsl: MPOSKIIMOHHBIN anmapar, ¢poroanmnapar. [ 1a3 kak onTudeckas
cucreMa. HopmanbHoe 3peHue, 6J1M30pyKoCTh, JaTbHO30pKOCTh. Ouku. Jlyma. Pa3noxxenue 6emoro cBera B ciekTp. ClI0KEHHUE CIIEKTPATbHBIX IIBETOB.
IlBera Temn.
Uemoncmpauuu
- Hcrounuku cera
- Bornyras u BBITYKJIbIE JIMH3bI
- Hucnepcus
- CroxeHue CeKkTpaabHbIX IBETOB
JKcnepumeHmol
- Habmronenue npsMOIUHEHHOTO pacipoCTpaHEHHsI CBETA.
- HW3yueHue siBIEHUS OTPAKEHHS CBETA.
- HW3yuenue siBieHUs MPEJIOMIICHUS CBETA.
- HW3yuenue n3obpaxeHus, 1aBaeMOro JIMH30M.
- Habmionenue o6pazoBaHus TEHU U IOTYTECHH.
- Tlonyuyenue u uccienoBaHue U300pa’keHUs B IUIOCKOM 3€pKalie.
Bueypounasa deamenvnocno
- H3rortomieHue nepuckorna.
- Tlonyuyenue u uccienoBaHue U300pakeHUs, JaABAEMOTO BOTHYTBHIM 3€PKaIOM.
- M3yueHue 3aKoHa NPETOMIICHHUS CBETA.

HoaroroBka Ouorpadpuueckux cupapok: ['.I'anuneit, U.Hetoton, P.I'yk, 3. Topuuenaun

IloAroToBKA COO0NICHMIT 110 3AIAHHOI Teme:
3aKOH BCEMHUPHOTO TATOoTeHUA,Crila TSHKECTH Ha JPYrux IaHerax, [laccaxxupckue naitHepsl, Tankepsl 1 cyxorpyssl, [IpoMbiciioBsie cyna, Boennbie

kopabinu, [ToxBoansie noaku, Jlenokomnsl, Cyna Ha BO3AYIITHON TOIYIIKE U MOBOIHBIX KPBUIBSIX

Bo3MoxkHbBIE MCCIEI0BATEALCKIE NPOEKTRI: PO CHIIBI TPEHUS B MOEH KU3HU, CUJIa TPEHUS U BEJIIOCUIIE], CHJIa TPEHU Ha KyxHe, Mcnons3oBanue
nupukadiieit Bo Bpems | u 2 MupoBoii BOWHBI U B HaIlIU JHU., IEPCTIEKTUBA HCIIOJIb30BAaHUS UM 00PEYEHHOCTb.( M3TOTOBJICHUE MOAETH TUpUKaOIIs),
M3rOTOBJICHHE aBTOMAaTHUECKON MOUJIKH JUIS CKOTA, IIPOEKT - U3TOTOBJIEHUE (DOHTAHA JJIS ILIKOJIBI



TeMaTHuyecKoe IIAHMPOBaHUE
no ¢pusuke s 7 Kiaacca
kJacc (70 )

KoaudecTBO yacos
Nemi/m | Ha3BaHue pa3zjaesa Teopus Konrpoabnsie Beero
padoThI
1. | BBenenue 6 6
2. | Mexanndeckue SIBJICHHUS 35 2 37
4. | 3ByKOBBIC SIBJICHUS 5 5
5. | CBeTOBEBIE SIBICHUS 17 17
6. | IloBTOopenue 4 1 5
Bcero 67 3 70

Conep:xxanue kypca pu3uku B 8 Kiacce
IlepBoHaya/ibHbIE CBe/IeHUSI 0 CTPOEHUH BellecTBa

Pa3BuTHe B3s110B Ha cTpoeHue BelecTBa. Mosekynsl. JIMCKpeTHOE CTpoeHUE BellecTBa. Macca U pa3Mepbl MoJieKyl. BpoyHOBCkoe NBHKEHHE.
TeroBoe nBukeHHE MoOeKyal u artomoB. Juddysus. Ca3p TemmepaTypbl Tella CO CKOPOCTBIO TEIUIOBOTO JBHMKEHUS YacTUI[ BEIIECTBA.
B3aumoneiictBue uactun Bemectsa. CmauuBanue. Kanumuisapaele siBiaenus. Moenu TBEpIOro, JKUAKOTO M Ta3000pa3HOro COCTOSIHUM BEIIECTBA U UX
00BsICHEHUE Ha OCHOBE MOJICKYJISIPHO-KMHETHYECKOM TEOPHH CTPOCHHUS BEIIECTBA.

MexaHn4yeckHe CBOMCTBA, Ia30B U TBEPABIX TeJl

JaBnenue xxuakocteld u razoB. OObsICHEHUE JTaBJICHUS KUIAKOCTEH W Ta30B Ha OCHOBE MOJICKYJIIPHO-KHHETUYECKONW TEOPUU CTPOCHUS BEIIECTBA.
[lepenaua maBrneHUs KUIKOCTIMUA M Tazamu. 3akoH [lackams. JlaBnenue B sxuakoctu u rasze. CooOmaronirecs cocyabl. |'mapaBiarueckas MallvHa.
I'mppasinnueckuii npecc. MaHoMeTpEI.

AtmoctepHoe nasnenue. M3mepenue armocepHoro nasienusi. bapomerpbl. M3MeHeHue aTMoc(epHOro AaBieHHS C BBICOTOW. Brnusnue
aTMOC(epHOT0 AaBJICHHUS HA )KUBOM OPTaHU3M.

JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeNO. 3akoH Apxumena. Y cioBus miasanus ten. [InaBanue cynos. Bozayxonnasanue.

Crpoenue TBepabIx Tenl. Kpucrannuyeckue u amopdusie Tena. Jlepopmanus TBepasix Ten. Buasl nepopmariuu. CBOHCTBA TBEPIBIX TEN: YIIPYTOCTh,



IMPOYHOCTD, INTACTHYHOCTD, TBEPAOCTD.

TemoBbie siBJIEHUS
TennoBoe paBHoBecue. Temmneparypa u ee usmepenue. lllkana Ilenbcus. AGcomoTHas (TepMOAMHAMUYECKAs) IIKada TeMreparyp. AOGCOIIOTHBIA HYIIb.
Buytpennss sHeprus. J[Ba crocoba u3MeHEeHHs] BHYTPEHHEH dHEPTUu: Terionepeaada u padora. Buasl Temmonepeaadn: TEIIONPOBOAHOCTh, KOHBEKITHS,
u3nydenue. KonnuecTBo TEmoThl. Y ieabHas TeIJIOEMKOCTh BEUIECTBA. Y AelibHAas TeIIOTa CropaHus Tormaa. [lepBblii 3aK0H TEPMOIUHAMUKHU.

HN3MeHeHHe arperaTHbIX COCTOSIHUN BellecTBa
[InaBnenue u otBepieBanue. Temmeparypa MiaBieHUs. YJeiabHas TemioTa miaBieHus. Mcmapenue u konjeHcauus. Hacwimenusiii nmap. Kunenwue.
3aBUCHUMOCTh TeMIIepaTyphl KUIIEHUS OT IaBJeHUs. Y JesibHas TeIuioTa napoodpazoBanus. BnaxxHocTs Bo3ayxa. M3Mepenue BlaxHOCTH BO3oyXa.

TemnoBble CBOMCTBA ra30B, AKUIKOCTEH U TBEPABIX TeJl
3aBUCUMOCTH JIaBJI€HHUS I'a3a JaHHOH Macchl OT 00beMa U TeMIIEpaTyphl, 00beMa ra3a JaHHOM Macchl OT TeMIeparypsl (kauecTBeHHO). [IpuMeHeHue ra3os B
TeXHHKE. TenaoBoe paclIMpeHue TBEPABIX TEJl U JKUIKOCTEN (KaueCTBEHHO). TeniIoBoe pacIMpeHue BOIbI.
[punuuns! padots! TermoBbix MamuH. KIT/[ TerioBoii MammHel. J[Burarens BHYTPEHHETO CrOpaHuUs, MapoBasi TYpOMHA, XOJOMIbHAs MalluHa. TeroBsie
JIBUTATEIU U OXpaHa OKpy»Karolen cpeasl. OCHOBHBIE HAIPABICHHUS COBEPILIECHCTBOBAHUS TEILUIOBBIX JIBUTATENICH.

DJIeKTpUYecKHe sIBJICHUS
DJIEKTPOCTATUUECKOE B3aMMOICHCTBHE. DNEKTPUUECKUM 3apsia. JIBa poia 3JIeKTpUYECKUX 3apsiIoB. DJIEKTPOCKOI. JIMCKPETHOCTh 3JIEKTPUUYECKOTO 3apsia.
CrpoeHue aroma. ODJNEKTPOH M IPOTOH. ODJIEMEHTApHBIN AJIEKTPUYECKUH 3apsi. ONEeKTpu3alus Tell. 3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsja.
Onekrpuueckoe mone. HampskeHHOCTh 3yeKTpudeckoro mnousisd. JIMHMM HanpsyKEeHHOCTH d3JEKTpUYecKoro mnoisd. IIpoBOAHMKM, IUANEKTPUKH U
MOJIYTIPOBOJHUKU. YUET U HCIOIb30BaHUE 3JIEKTPOCTATUUECKUX SIBJICHUN B OBITY, TEXHHUKE, UX MPOSIBICHUE B IPUPOJIE.

DJIEKTPUYECKHUH TOK.
DnekTpuueckuii Tok. Hocutenn cBOOOIHBIX ANEKTPUUECKUX 3apsIOB B METAJIaX, AJEKTPOJIMTAX, ra3ax M MONYyNpoBoaHUKax. Mctounuku Toka. [eficTBus
ANEKTPUYECKOTO TOKA: TEIVIOBOE, XUMHUUECKOE, MATHUTHOE.
Onexrpuueckas 1ens. Cuna Toka. 3mepenue cuibl Toka. JneKTpuueckoe HanpsbkeHue. Mismepenus HanpsokeHus. ConpoTHBIIEHNE IPOBOIHUKA. 3akoH OMa
JUIS ydacTKa Lenu. Y neiabHoe conportuienue. Peoctarsl. [locnenoBaTenbHoe U napajieibHOE COEAMHEHUS TPOBOHUKOB.
PaboTa 1 MOIIHOCTH 3MeKTpUUecKOoro Toka. CUeTunk 3eKTpudeckoit sueprun. 3akoH /xoyns—IJlenna. Mcnons30BaHue 3IEKTPUIECKON SHEPTHH B OBITY,
npupoze u Texuuke. [IpaBuia 6e3omacHoro Tpyaa npu padoTe ¢ HCTOUHUKAMH TOKa.



TeMaTnuyeckoe NJIAHMPOBAHUE
no ¢pusuke nis 8 kiaacca
8 kaacc (70 v)

KoanuecTBO 4acoB

Nen/nm | Ha3Banme pa3iena KonTpoJsbHbIe
Teopus Bcero
padoThI

1 | IlepBoHayasbHbIE CBEIEHUS O CTPOCHUNU 5 5
BEILIECTBA

2 | MexaHuueckue CBOMCTBA, ra30B U TBEPBIX TEI 12 1 13

3 | TernnoBkie siBIEHUS 11 1 12

4 | V3meHeHMe arperaTHbIX COCTOSIHUI BELECTBA 6 1 7

5 | TemnoBbie CBOMCTBA I'a30B, XKUJIKOCTEH U 6 1 7
TBEPABIX TEI

6 | DnexTpuueckue sBICHUS 4 4
DJIEKTPUYECKUH TOK. 17 1 18

8 | ObobmIaromiee MOBTOPEHUE 3 1 4
Bceero 64 6 70




Coaepixkanue Kypca ¢puszuku B 9 Kiacce
(101 4ac)

3akoHnbl MexaHuku (48 yacoB)
Mexanundeckoe nBrmxeHue. MarepuanpHas Touka. Cucrema orcuera. OTHOCUTEIBHOCTh MEXAHUUECKOTr0 IBMKeHU. KnHemarnueckue
XapaKTepUCTUKU JBIKEeHUs. KuHeMaTHdeckne ypaBHeHUS MPpsSMONUHETHOTO aBmxkeHus. [ paduueckoe npepacraBieHne MEXaHUIeCKOTO
JBIDKEHUsI. [[BIKEHHE Tejla 10 OKPYKHOCTH € TIOCTOSTHHOM 110 MOJIYIIO CKOpocThio. Ilepron n yacrora obparnenus. JInHeitHas u yrioBas
ckopocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHUE.
B3aumoneiictBue tein. J[uHamMmuueckue XapakTepUCTUKN MEXaHU4eCcKoro aBrkeHus. LlenTp tsoxectu. 3akonsl HproToHA.
[IpuHnun otHocuTensHOCTH ['anumes. I'paHuLbI IPUMEHUMOCTH 3aKOHOB Hbr0TOHA.
Nmmynbe Tena. 3aMKHYyTast cucTeMa Tejl. 3aKOH COXpaHeHHs UMITyJibca. PeakTuBHOE ABMkeHne. PeakTuBHBIN nBurarens. Mexanudeckas padora.
MoHocTs. [loTeHIManpHas 1 KHHETHYECKast SHEPTUsl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM SHEPTUN.
Jlemoncmpayuu.
OTHOCUTETHHOCTH JABHKEHUS. PaBHOYCKOpeHHOE nBrxkeHne. CBOOOIHOE MafieHne Tel B TpyOke HeroToHa. HampaBienne ckopocTH mpu

PaBHOMEPHOM JIBMKEHHUH O OKpYKHOCTH. BTopoii 3akon Herotona. Tpetuii 3akoH HetoTona. HeBecoMOCTh. 3aKOH COXpaHEHUSI UMITYJIbCA.
PeaktuBHOE NBUKEHUE.

SNk LD~

Jlabopamopuvie pabomeoi.

H3yuenne Broporo 3akoHa HeroroHa.

N3ydenue TpeThero 3akoHa HprotoHa.

HccnenoBanue 3aBUCMMOCTH CHIIBI YIPYTOCTH OT Ae(QOpMaIiiu.

UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUSI OT

CUJIBI HOPMAJIBHOTO J1aBJICHUS.

N3mepenne MexaHn4eCcKol padoThl U MOIITHOCTH.
MexaHnnuyeckue KoJiedaHus 4 BoJHbI. (10 yacos)
KonebarenpHoe aBmkenue. ['apmonndeckoe koiebanne. Marematudeckuii MmastTHuk. Konebanus rpysa Ha npyxkuHe. CBoOOgHBIEC KOIeOaHUSI.
[IpeBparenus sHepruu npu KojaedareabHOM ABMKEHUU. 3aTyxarolue konebanus. BoinyxaeHHsle konebanus. Pezonanc.
Pacnipoctpanenue konebanuii B yripyrux cpenax. [IpomonbHbIe U onepevyHbie BOTHBL. CBSI3b MEXKIY IITHHON BOJHBI, CKOPOCTHIO BOJTHBI U
YaCTOTOW KoJieOaHUH. 3aKOH OTPaKCHHSI MEXaHMYECKUX BOJIH.
Llemoncmpayuu.
Mexannueckue konebanus. MexaHn4deckue BOJTHBI.



Jlabopamopnas paboma.
N3ydenne konebaHnii MAaTEMATHYECKOTO U MPY>KUHHOTO MAsITHUKOB.
DJIeKTPOMarHUTHbIE KoJleOaHusl U BOJIHBI (21 vac)
OmHOpOIHOE U HEOTHOPOIHOE MarHUTHOE ToJie. HanpaBienne Toka ¥ HarpaBiIeHHEe JTUHUI ero MarHUTHOTO ToJisi. [IpaBuio OypaBumka.
O6nHapyxenue MarHuTHOro noJist. [1paBuio neBoit pyku. UHIyKIIMsE MarHUTHOTO T10JIsl. MarHuTHBIN moToK. OnbITel Dapames.
OnexTpoMaruuTHas uHAyKUusA. Hanpasinenue nnaykunonHoro toka. [Ipasuno Jlenna. SIBnenne caMOnHIyKIMH.
[Tepemennsrit Tok. ['enepaTop nmepemeHHOro ToKa. [IpeobpazoBanus sHeprun B dieKTporeHeparopax. Tpanchopmarop. [lepenaya
ANEKTPUYECKON SHEPIUU Ha PaCCTOSHUE.
DIIEKTPOMarHUTHOE NOJIE. DJIEKTPOMArHUTHbIE BOJIHBL. CKOPOCTh paCpOCTPAHEHUs JIEKTPOMATHUTHBIX BOJIH. BIIMsIHUE 371€EKTPOMarHMTHBIX
W3JIy4eHUH Ha )KUBbIE OPTaHU3MBI.
Konnencarop. KonebatenpHbiii KOHTYD. [TonydeHne 31eKTpOMarHuTHBIX Kojie0aHui. [IpuHIMTIBI pauoOCBsI3H U TEJICBUICHHUS.
DnexTpoMarHuTHas npupoja csera. Ilpenomnenue ceera. [lokasarens npenomiuenus. lucnepcus ceeta. TUIbI ONTHYECKUX CIIEKTPOB.
[Tornomenue n ucyckanue ceera aroMamu. [IporcxoxaeHune IMHEHYaThIX CIIEKTPOB.
Jlemoncmpayuu.
YceTpoiicTBO KOHIEHCAaTOpa. DHEPTHs 3apsHKEHHOTO KOHASHCAaTOpa. DJIeKTPOMarHUTHBIE KosieOanust. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
Hucnepcus cera. [lonydenue 6emoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopmsie pabomeoi.
N3yueHue SBiIeHNS 3JIEKTPOMAarHUTHOW MHTYKIIUU.
Habntoienue criiomHoro v TMHEHYaToro CeKTPOB UCITYyCKAHMUS.
JyeMeHTHI KBaHTOBOM ¢u3ukm (11 yacos)
PannoakTMBHOCTh KaK CBHUJIETEIBCTBO CIIOKHOTO CTPOEHUS aTOMOB.
Anbpda-, 6eTa-, ramma - uznydenus. OnbeiTel Pesepdopna. Snepuas Mmozaens aroma. PagnoakTuBHBIC TTpEBpaIIeHs] aTOMHBIX saep. CoxpaHeHHe
3apsI0BOTO U MAaCCOBOTO YKCEIN MPH SACPHBIX peakusx. MeToabl HAOIIOACHUS U PETUCTPAIIUU YaCTHIL B siIEpHON (DU3HKeE.
[IporonHO-HENTPOHHASI MOAED sAApa. DU3NUECKUI CMBICIT 3apsAI0BOr0 U MaccoBoro uncen. M3oronsl. [lpaBuna cmenenus. JHeprus cBsA3H
YacTHI] B sIpeE.
Henenwue siaep ypana. Llemnas peakius. SnepHast sHEpreTHKa. DKOJOTHYECKHUE MMPOOIEMbI paOOThI AaTOMHBIX 3JIEKTPOCTAHIIHA.
Ho3umetpus. [lepuon nomypacnana. 3akoH paiMOaKTUBHOIO pacnaaa. BiusHue palnoakTUBHBIX U3TYUYEHHUM HA )KUBBIE OPTaHU3MBI.
TepmosinepHas peakuus. Mctounuku 3neprun CoaHia u 3Be37.
Jlemoncmpayuu.
Monens onsita Pesepdopaa. Habmonenue TpekoB B kamepe Bunibcona. Y CTpoiCcTBO U IEHCTBHE CUYETIMKA HOHU3UPYIOIINX YaCTHII.
Jlabopamophwvie pabomui.
3. Nzyuenune aenenus siapa atoma ypasa no (gororpadun TpeKoB.

[\ I



4. W3yueHne TpeKoB 3apsHKEHHBIX YaCTHIL IO TOTOBBIM (OTOTpa(HsIM.
W3mepenue ecTeCTBEHHOTO paiialliOHHOTO (hOHA JO3UMETPOM.
Crtpoenue u 3BoJIIOIHSA BeesieHHOM (11 yacoB)
Crpoenne Conneunoii cuctemsl. Ilnanersl Conneunoil cucremsl. Paccrostaue ot 3emnu 10 JIyHbl. [[BuxkeHnue criyTHUKOB. Manble Tena
ConneuHoii cuctembl. XapaktepucTuku 38e31. Conuie. ConHeuHast akTUBHOCTb.
TeMaTHuyecKoe NIAHMPOBaHUE
no ¢pusuke s 9 kiaacca

[9)]

9 kJjacc (101 u)
KoanuecTBo yacoB
Nemi/m | Ha3BaHue pa3zjaesa Teopus Konrpoabnsie Beero
padoThI
1 3aKOHEI B3aUMOJECHUCTBUA U IBU)KEHUS TEI 46 2 48
2 | Mexanundeckue Koye0aHus U BOJHBL. 3BYK 10 10
3 | DaeKkTpoMarHuTHOE KOJIeOaHMs U BOJIHEI. 21 21
4 | DneMeHThl KBaHTOBOU (PU3UKH 11 11
5 | Crpoenue u 3BosonMa Beenennoi 9 9
6 | O0oO1IeHNEe U TTOBTOPEHUE 2 2
Bcero 99 2 101

YueOHO0 — METOANYECKHH KOMILJIEKT
7 Kjaacc

1. ITypeimeBa H. C., Baxxeesckas H. E. ®usuka. 7 xnace. — M.: [Ipoda, 2015
2. XannanoB H. Tectsr 7 kimace. — M.: [lpoda, 2015
3. IlpumepHBbIe mporpaMmsbl 1o yueOHbIM peameram. dusuka. 7 — 9 kiaccel: mpoekT. — M.: [Ipocsemenue, 2014
4. ®unonoud H. Meroanueckoe mocobue. 7 kimacc. — M.: Jlpoda, 2015
5. Nypemmesa H.C., JIlebenesa O.B., Baxeesckas H.E.. IIpoBepounsie u KOHTpoabHBIE paboThl 7 Kiace K yueOHuky Ilypsimesa H. C., BaxxeeBckas
H. E. ®usuka. 7 knacc — M.: Jlpoda, 2015
6. DIEKTPOHHOE MPUJIOKEHUE K YICOHHKY.
7. Mapon A. CoopHUK BOIIPOCOB U 3a1a4. 7 kiacc— M.: Jlpoda, 2014
8. MapoHn A. Jlunaktuyeckue marepuaisl 7 kinacc — M.: poda, 2015
9. Mapon A. KorrponbHbie paboTsl. 7 kiaacc — M.: [lpoda, 2014
8 kjaace
1. Mapos, A. E. ®uzuka. Co0opHUK BOIIpocoB u 3a1ad. 7-9 kmaccel / A. E. MapoH, E. A. Mapow, C. B. ITo3oiickuii. — M. : [Ipoda, 2013.



. [TypeimeBa H. C., Baxxeeckas H. E. ®uznka. 8 kimacc. — M.: Jlpoda, 2015

. XannanoB H. Tectsr 8 kmacc. — M.: lpoda, 2013.

. [IpumepHbIe mporpaMmbl 110 yueOHBIM npeameTaM. Pusnka. 7 — 9 kimaccol: mpoekT. — M.:IIpocsemenue, 2014
. @unonosnu H. Meronndeckoe nocoodwue. 8 kiacc. — M.: [Ipoda, 2015

. ®usuka. KonrponbsHble 1 mpoBepounbie padboTsl. 8 kiace (aBropsl H. C. [lypeimesa, O. B. JleGenena).

. DNEKTPOHHOE MYIbTUMEUIHOE TPUTIOKEHUE K YICOHUKY

. Mapon A. lunaktuueckue matepuaisl 8 kiacc — M.: JIpoda, 2015

. Mapon A. KonTponbabie pabothl. 8 kitacc — M.: [Ipoda, 2014

O 00 0O\ L AW IN

9 KJjacc
[TypweimeBa H. C., Baxxeeckas H. E. ®uzuka. 9 xnace. — M.: [Ipoda, 2015
CO6opuuK 3a1a4 1o ¢pusuke 1711 7-9 kinacco obmeodpasoBarenbHbIx yupesxxaenuii / B.M. Jlykamuk, E.B. Banosa. — M.: IlpocBemnienue, 2001.
®dwusuka. 9 knacc: yueOHo-meroauueckoe nocooue/ A.E. Mapon, E.A. Mapon. — M.: llpoda, 2004.
I'eapenmreiin JI.O., Kupuk JILA., I'ensdrat .M. Pemenne karoueBbIX 3a1a4 1Mo GU3MKe 1Isi OCHOBHOM IKOJIBI. 7-9 kiaccel. — M.: MJIEKCA,
2011.
5. KoHTponpHbIE U caMoCTOsITeNbHBIE paboThI o pusuke. 9 knacce: k yueonuky A.B. Ilepsikuna, E.M. I'ytauk «®@usnka 9 kiace» / O.1.
I'pomuesa. — M.: M3natenscTBO «OK3amen», 2014.
6. ®wusuka. 9 knacc. Temarnyeckue TecToBbIE 3a4aHus s moarotoBku k ' MA. / aBt.-coct.: M.B. boitnenko, O.H. Mupomkuna. — SIpocnasib:
000 «Axanemus pazButusi», 2011.
10. Meporukun A. B. Coopuuk 3agau no ¢pusuke.7-9. — M.: Dx3amen, 2008.
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YueOHBIE KOMIETEHIIHN W CINIOCOOBI 1eATEJbHOCTD

PaGouass nporpamma npexycmarpuBaetr (JOpMHUPOBAHUE Y HIKOJbHUKOB 001Iey4e0HbIX YMEHHU U HABBIKOB, YHUBEPCAJbHBIX CIIOCO00B
AeATeJIbHOCTH U KJII0YeBbIX KOMIeTeHIMii. [Ipuoprreramu 171 IIKOIBHOTO Kypca (UMK Ha 3Tarie OCHOBHOTO 00111ero 00pa3oBaHUs SIBISIFOTCS:

Ho3naeamenvnan 0essmeibHoCHb:



®  JCIOJIb30BaHUE JJIS IO3HAHKS OKPYKAIOIIET0 MUPA PA3INYHBIX €CTECTBEHHOHAYYHBIX METOIOB: HAOIIOACHUE, H3MEPEHUE, DKCIIEPUMEHT,
MO/JICTTUPOBAHHE;
e (dopMHpOBaHHE YMEHUH pa3nHIaTh (PAKThI, THTIOTE3bI, TPUIUHBI, CIICJICTBHSI, T0KA3aTEIbCTBA, 3AKOHBI, TCOPHH;
® OBJAJICHUE aJIEKBATHBIMU CIIOCOOAMU PEIICHUS TEOPETUIECKUX U SKCIIEPUMEHTAIBLHBIX 3a71a4;
® TPHUOOPETEHHE OIBITA BBIABHKEHUS TUIIOTE3 IS OOBSICHEHUS U3BECTHBIX ()aKTOB U SKCIIEPUMEHTAITHHOM MPOBEPKH BBHIIBUTAEMbIX
THIIOTE3.
Hnupopmauuonno-KoMMyHuKamuenan 0eameabHoCmy:
® RBJIQJCHHE MOHOJIOTHYECKON M JUATOTHYECKON peUblo, pa3BUTHE CIOCOOHOCTH IMOHMMATh TOYKY 3pEHHUS COOECEeIHUKA W MPU3HABATh
MpaBO HA UHOE MHEHUE;
®  ICIIOJIb30BAHME JJIS PEUICHMS T03HABATEIBHBIX 1 KOMMYHUKATUBHBIX 33/1a4 Pa3IMYHbIX HICTOYHHKOB HH(OPMAIIHH.
Pegrexcugnasn deamenbnocniob:
® BJIAJICHHE HABBIKAMU KOHTPOJISI U OLIEHKHU CBOEH JAEATEIbHOCTH, YMEHHEM MPEABUIETh BO3MOKHbBIEC PE3YIIbTAThl CBOUX JECHCTBUM:
e opraHuzaius yueOHOH eSATeTbHOCTHU: IIOCTAaHOBKA LIEJIH, TUTAHUPOBAHKE, ONPEACIICHUE ONTUMAIBHOTO COOTHOIICHUS IEJIA U CPEJICTB.
BbipaboTka KOMIeTeHIMIA:
ObweoopazoseamenibHblX, 3HAHUEBO - NPEAMETHBIX ( YueOHO — TO3HABaTeabHad M HH(QOpMAIMOHHAS] KOMIETEHIINS)
v/ CaMOCTOSITEILHO ¥ MOTUBHPOBAHHO OPraHM30BLIBATH CBOKO IO3HABATENILHYIO NESATENLHOCTH (OT IMOCTAHOBKH L€ IO IOJYYEHUS U OLEHKH
pe3yJibTara);
v/ HCIIOJIL30BaTh JJIEMEHTHI IIPHYMHHO-CIIEACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAIBHOIO aHajiKM3a, ONpPEAEIATh CYNIHOCTHBIE XapaKTEPHUCTHKU
U3y49aeMOTo 00BEKTa, pa3BEPHYTO OOOCHOBBIBATH CYXKIIEHHS, 1aBaTh ONPECIICHNs, TPUBOANTH TOKA3aTEIbCTBA;
v HCIONB30BaTh  MYJIbTHMEAUNHBIE DPECYPChl M KOMIBIOTEPHBIE TEXHOIOTHH Ul 00pa0OTKH, IEpeIaun, MaTeMaTH3alui HH(OpMaIny,
MPE3CHTALUN PE3YIbTAaTOB MO3HABATENLHON U MPAKTUUYECKOMN IESITEIbHOCTH;
v/ OLIEHUBATh ¥ KOPPEKTUPOBATH CBOE MMOBEACHUE B OKPYKAIOIIEH CpeJie, BBITOIHATE SKOJIOTHYECKUE TPEOOBAHHUS B IPAKTUIECKOM AE€ATEILHOCTH
U TIOBCEHEBHOM JKU3HU.

ngedmemuo-o;zuenmugoeannblx, Qél’lQOdZKmMBHO —0eAmMenbHOCHIHLIX (couuaﬂbno = mpyoosas KomnemeHnuusa JIUYHOCHIHO20
camocoeegzmencmeoeauuﬂz

v/ [OHMUMATh BO3DPACTAIONIYIO POJIb HAYKH, YCUIICHHE B3aUMOCBS3M M B3aMMHOIO BIMSHHWS HAYKA W TEXHUKH, NPEBpAIICHHE HAYKH B
HETOCPEICTBEHHYIO ITPOU3BOAUTEIBHYIO CHUITY O0IIECTBA;

v/ 0CO3HABaTh B3aMMOJICHCTBHE YEIOBEKA C OKPYXKAIOIIEH CPEIOi, BO3MOKHOCTH U CIIOCOOBI OXPaHbI TIPUPOJIBI;

v/ pa3BUBATH [T03HABATEIILHBIE HHTEPECH H HHTEIUIEKTYaIbHBIE CIIOCOOHOCTH B MPOIIECCE CAMOCTOSTENILHOTO MPUOOpETeH st (PU3NUECKUX 3HAHUIA
C UCIOJIb30BAHUEM PA3JIMUYHBIX HCTOYHUKOB MH(POPMALIUH, B TOM YHUCJIE KOMIBIOTEPHBIX;

v/ BOCHHTHIBATH YOCIKIEHHOCT B TIO3UTHBHOM POJTH (DU3MKU B KU3HU COBPEMEHHOTO OOMIECTBA, MOHUMAHKE TIEPCIIEKTHB PA3BUTHS SHEPTETHKH,
TPaHCIIOPTA, CPEICTB CBS3H U AP.;

v/ OBIaJIeBaTh YMCHUSIMU IIPUMEHSTH [TOTyIEHHBIC 3HAHUS UTsl OOBICHCHHSI Pa3HOOOPA3HBIX (PU3HUCCKHUX SBIICHUIA;




v HpI/IMeHHTB HOJIY‘-ICHHBIG 3HAHUA " YMCHI/IH JJIs 6G3OHaCHOI‘O HCIIOJIBb30BaHHUA BCIICCTB U MCXAHU3MOB B 6BITy, CCIIbCKOM XOBHFICTBG nu
HpOI/IBBOI[CTBe, peH_IeHI/ISI HpaKanecxnx 3a1a4 B HOBCGI[HCBHOﬁ KHU3HU, Hpeﬂynpen(;[eﬂml ﬁBHGHHﬁ, HaHOCAIIINX Bpe;[ BI[OpOBBIO YCJIIOBCKA U
OKpY>Karolleu cpene.

Lennocmno — cMblc10606, 0OUIEKYTbMYDHOU U KOMMYHUKAMUGHOI
v/ MOHMMATh [EHHOCTHbBIE OPUEHTAIUH YUYCHUKA, €r0 CIOCOOHOCTD BUIETh U IOHUMATh OKPYKAIOIIUN MUD

v yMeHME YUEHHKA BLIOMPATH LEJIEBLIE U CMBICIIOBLIE YCTAHOBKH /IS CBOUX JEWCTBUI U MOCTYIIKOB

v' TIpuoGpereHue OmbiTa OCBOCHHS YUCHUKOM HAYYIHON KapTHHBI MUPa

v’ OBjajzienye crocobamMy B3auMOJIEHCTBHS C OKPYKAIOMIMMH M YIAJEHHBIMU JIOMU U COOBITHAMM, YMEHHUE 33aBaTh BOIPOC M BECTU

I[I/ICKyCCI/IIO, BJIAICHUC paBHBIMI/I COIIMAJIBHBIMHU pOJBIMI/I B KOJIJICKTHUBC

TpeboBanus K VPOBHIO NOJTOTOBKM BBINVCKHUKA 7 Kjacca

B pezynomame uzyuenus gpusuxu yueHux 7 kiacca 00niceH:

3HATL/IIOHUMATE

Cmoien nonamuii: pusnyeckoe siBeHne, GU3NIECKU 3aK0H, BEIIECTBO, B3aUMOACHCTBHUE, aTOM;

Cmbicn pusuueckux eenuyun: MyTh, CKOPOCTh, Macca, INIOTHOCTb, CHJIa, JaBJeHHE, paboTa, MOIIHOCTb, KHHETUYECKas dHEPrusi, MOTEHIUATbHAs
sHepTHsi, KO3PPUIIUESHT TOJIE3HOTO JACHCTBUS;

Ymern:

Onucvieams u 00vacname HrU3NYECKHe SBICHHS: paBHOMEPHOE MPSAMOJIMHEHHOE IBIKEHUE, ITepeady JaBICHUs KUIKOCTIMHU U Ta3zaMu, 1uddys3uto;
Hcnonvzoeams duznyeckue NpuOOpsl U U3MEPUTENIbHbIE HHCTPYMEHTHI JUIsl U3MEPEeHUs (PU3NUEeCKUX BEIMUYMH: PACCTOSHUS, MPOMEKYTKa BPEMEHH,
Macchl, CUJIbI, TaBJICHUS;

Ilpeocmasnams pe3ynvmamal U3MEPEHUN C TOMOIIbIO TaOIUIL, TPAQUKOB U BBISIBJIATH HA 3TOM OCHOBE SMITMPHYECKHUE 3aBUCHUMOCTH: ITyTH OT BPEMEHH,
CHJIBI YIIPYTOCTH OT YAJUHEHUS MPYKUHBI, CUJIbI TPEHUS U CHJIBI HOPMAJILHOTO JIaBJICHHUS;

Buvipasicams pe3yrsmamel n3MEpEHUN U pacyeToB B equHUIAX MexayHapoaHoi cuctembl CU;

IIpusooume npumepst TPAKTUIECKOTO UCIIOIB30BaHNUS (PU3NYECKUX 3HAHUN O MEXaHMYECKHUX, TEIUIOBBIX U 3JICKTPOMATHUTHBIX SIBICHUSIX;

Pewams 3a0auu Ha npuMEHEHNE U3YYCHHBIX (DU3MUECKUX 3aKOHOB;

Ocywiecmename camocmoamensbhwlil ROUCK NHPOPMaITUU €CTECTBEHHO-HAYYHOTO CO/IEPKAaHUS C UCTIOIb30BAHUEM PA3TNYHBIX HCTOYHUKOB ( y4eOHBIX
TEKCTOB, CIIPABOYHBIX M HAyYHO — MOMYJISPHBIX M3JaHUM, KOMOBIOTEPHBIX 0a3 NaHHBIX, pecypcoB MHTepHeTa), ee 00pabOTKy M MpE/CTaBICHHUE B
pa3nuyHbIX (hopMax ( CJIOBECHO, C MOMOIIBIO PHCYHKOB);

Hcnonv3zoeams npuoOpeTEHHBIE 3HAHUA U YMEHUS 8 NPAKMU4eckol oOesamenbHoCmuy M TIOBCETHEBHOM >KM3HM Al o0ecreueHus 6e3onacHocmu
npoyecce HcuzHeoesamenrbHOCmuU, UCTIOIb30BaHUs TPAHCTIOPTHBIX CPENICTB, PALIMOHATBHOTO IPUMEHEHUS IPOCTHIX MEXaHU3MOB




TpeOoBaHMs K YPOBHIO NOATOTOBKH BBINYCKHUKA 8-r0 Kjacca

B pesynbTaTe n3ydenus GuU3NKN yUeHUK 8 Kilacca JOJKEH:

3namu/nonumams:
CMbIC OHATHUH: PU3HUECKOE sIBIIEHUE, (PU3NYECKHI 3aKOH, B3aUMOJICHCTBHE, SJIEKTPUUECKOE M0JIE, MATHUTHOE I0JIE, aTOM;
Cwmbicn GpU3NYEeCKUX BETUYHMH: BHYTPEHHSISI SHEPTHsl, TEMIIEPaTypa, KOJIMYECTBO TEIUIOTHI, BIAKHOCTh BO3AYXa, MEKTPUUECKUN 3aps], cuiia
AJIEKTPUUYECKOTO TOKA, FMEKTPHUECKOE HANPSHKEHHE, SJIEKTPUIECKOE COPOTHBIICHHE, pa00Ta U MOIIIHOCTD JIEKTPHUECKOTO TOKa, (POKycHOe
paccTosiHuE JINH3BL;
CMbIcH (pU3MUECKUX 3aKOHOB: COXPaHEHHsI YHEPTUHU B TEIIJIOBBIX MpOLIeccax, COXpaHEHHUs IIEKTPUIECKOro 3apsaaa, Oma uig yyactka uenu, Jxoys —
Jlenna, mpsAMOTMHEITHOTO pacIpOCTPaHEHHsI CBETA, OTPAXKEHUS U IPETIOMIICHUS CBETA,

Ymemns:

OnuceiBaTh U OOBACHATH PUINYECKUE SIBICHUS: TEIUIONPOBOAHOCTh, KOHBEKIMIO, U3yYeHHE, HCIIapeHNe, KOHACHCAlNIO, KUIIEHUE , IIJIaBICHUE,
KPUCTAJUIU3ALINIO, SJIEKTPU3AIINIO, B3aUMOICUCTBUE SJIEKTPUUECKHUX 3apsiI0B, B3aUMOICUCTBUE MAarHUTOB, IEUCTBHUE MArHUTHOTO TOJIsI HA POBOAHUK
C TOKOM, TEIJIOBOE JIEUCTBUE TOKA, OTpaKeHHe/ MPEIOMIICHUE CBETA;

Hcnonb3oBath (puznyueckre mpuOOpsl U U3MEPUTENBHBIE HHCTPYMEHTHI JJI U3MEpEeHHsI (PU3NYECKUX BEIIMYUH: TEMIIEPATYPhl, BIAXXHOCTH BO3AyXa,
CHJIBI TOKa, HAMPSKEHUS, COPOTUBIICHUS, PA0OTHI M MOIIIHOCTH 3JIEKTPHUUECKOT0 TOKa;

[IpencraBiasTh pe3ynbTaThl U3MEPEHUN B BUIe Ta0HIL, TPaUKOB U BBISABIIATH HA 3TOW OCHOBE SMIIUPUYECKHE 3aBUCUMOCTH: TEMIIEPaTyphl
OCTBIBaIONIEH BOJBI OT BPEMEHH, CUJIbI TOKA OT HANPsHKEHHUS Ha Y4acTKe LEMH, YIila OTPaKeHUs OT yIJla MaJIeHus, yria MPeIoOMJICHUS OT yria
MaJCHHUS,

Bripaxkath pe3ynbTaThl HK3MEPEHUH U pacuyeToOB B eAMHUIIAX MexnyHapoaHoit cuctembl CU;

[TpuBOIUTE MPUMEPHI MPAKTHUECKOTO HCIIOIH30BAHUS (PHU3UIECKIX 3HAHUHN O TETIOBBIX, IEKTPUISCKUX, MATHUTHBIX ¥ CBETOBBIX SBJICHHUSIX;

Pemars 3amaun Ha mpuMeHeHue (PU3MYECKUX 3aKOHOB: COXpAaHEHHS SHEPTUHU B TEIJIOBBIX MPOLIECCaX, COXPAHEHUS AIIEKTpUIecKoro 3apsaa, Oma
JUIs yyacTka nenu, /[xoyns — Jlenna, npsMOJIMHEHHOIO pacIIpOCTPaHEHUs U IIPEJIOMIICHUS CBETA;

OcCy1IecTBISTh CAMOCTOSITENbHBIN MOUCK HHPOPMAIIUU €CTECTBEHHOHAYYHOI'O COJEPKAHUS C UCIIOJIb30BAaHUEM Pa3IMYHBIX HCTOYHUKOB
nH(popManuu ( yaeOHBIX TEKCTOB, CIIPABOYHBIX M HAYYHO — MOMYJISAPHBIX U3AaHUIN, KOMIIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa), ee 00paboTKy
U TIPE/ICTaBJICHUE B Pa3IMYHBIX (hopMax ( CJIOBECHO, C TOMOILBIO PUCYHKOB U MPE3EHTALUH);

Hcnonp3oBaTh mpuoOpeTeHHbIEC 3HAHUS U YMEHUS B TPAKTUUECKON JAESITEIHOCTY U TIOBCETHEBHOM KU3HU U1 oOecriedeHust 0€30MacHOCTH B
IIPOLIECCE KUZHEIEATENBHOCTH.

TpeboBaHMs K YPOBHIO MOATOTOBKH BBINNYCKHUKOB 9 Kiacca

B pesynbrate nuzydenus pusnku B 9 Kiacce y4eHHK JTOJIKEH
3HAMb/NOHUMAMb:



* CMBICII TOHATHI: U3ndecKoe BIeHNE, (U3NIECKHI 3aK0H, B3aNMO/ICHCTBHE, YIEKTPUIECKOE M0JIe, MATHUTHOE T0JIe, BOJIHA, aTOM, aTOMHOE
AP0, HOHUBUPYIOIIUE U3TYICHHUS,

* CMBICIT (PU3HYECKUX BEJIMYHMH: MTYyTh, CKOPOCTh, YCKOPEHUE, Macca, CHIIa, UMITYJIbC, pa00Ta, MOITHOCTh, KWHETHYECKAast SHEPTHS,
MOTEHIMaTIbHAst SHEPTUs, K03 (HUIIMEHT TOJIE3HOTO IEHCTBHS;

* cMbICT GU3NYECKUX 3aKOHOB: HbI0TOHA, BCEeMUPHOTO TATOTEHUS, COXPAaHEHUS UMITYJIbCA U MEXaHUYECKOM SHEPTHH.

ymemy:

* OINUCHIBATh U OOBICHATH (PU3NUECKHE SBJICHUS: pABHOMEPHOE MPSIMOJIMHEIHOE IBU)KEHUE, PABHOYCKOPEHHOE MPSMOJIMHEIHOE IBHKEHNE,
MEXaHHUYCCKHUC KOJ'ICGaHI/DI " BOJIHBI, 3JICKTPOMAroHuTHYIO MHAYKIIUTO;

* HCIIOJIb30BaTh (pU3nUecKre MpruOOphl U U3MEPHUTENbHbIE HHCTPYMEHTHI JIJIsl U3MEpeHUs (PU3MUECKUX BEIMYNH: PACCTOSHUS, IPOMEKYTKA
BpPEMEHHU, CUJIBL;

* NIPEJICTABIIATh PE3yJbTaThl U3MEPEHHI C TIOMOLIBIO TaOIUI, IPa(hUKOB U BBISIBIISATH HA 3TOH OCHOBE SMIIMPHUYECKUE 3aBUCUMOCTH: ITYTH OT
BPEMEHH, CUJIbl YIIPYTOCTH OT YUTMHEHUSI IPYKUHBI, CUJIBI TPEHUSI OT CUJIbl HOPMAJILHOTO IaBlIEHUs, Tepro/ia KoJeOaHuii MasTHUKA OT JJIMHBI HUTH,
neproja KoaebaHuii rpy3a Ha MPYKUHE OT MACChI TPy3a U KECTKOCTH MPYKUHBL;

* BBIpAXKaTh Pe3yJbTAaThl H3MEPEHUN U pacueTOB B eAMHHUIIAX MexayHapoaHou cucteMbl (Cn);

* IPpUBOIUTH NPUMCPBI IPAKTUYCCKOTO UCITOJIB30BAHUS (bH?)H‘lGCKPIX 3HAHUH 0O MCXAaHUYCCKHUX, SJICKTPOMAIrHUTHBIX U KBAHTOBLIX SABJICHUAX;

* pemaTth 3aJa4y Ha MPUMEHEHHE U3YYEHHbBIX (PU3MUECKUX 3aKOHOB;

¢ OCYHICCTBJIATH CaMOCTOSITEIILHBIN TOUCK I/IH(l)OpMaI_[I/II/I C€CTCCTBCHHO-HAYYHOI'O COACPIKAHUS C UCITIOJIb30BAHUCM PAa3JINYHBIX HCTOYHHUKOB
(yueOHBIX TEKCTOB, CITPABOYHBIX M HAYYHO-TIOMYJISIPHBIX U3aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETA), ee 00paboTKy 1
MPEJCTaBICHNUE B PA3IMYHBIX (hopMax (CIOBECHO, C TOMOIIBIO IPahUKOB, MATEMATUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

* ICIIOJIH30BaTh MPHOOPETEHHbIE 3HAHUSI U YMEHHUSI B IPAKTUYECKOM IESTEIIbHOCTH U MTOBCEIHEBHOM JKU3HHU: JIJIsl oOecrieueHus: 0e30MacHOCTH B
Mponecce UCIOJIb30BAHUA TPAHCIIOPTHBIX CPEACTB, PAIMOHAIBHOTO MPUMCHCHUS IMTPOCTHIX MCXAHU3MOB; OLICHKHU 6€3OHaCHOCTI/I paauaniuoOHHOT O (bOHa.

Pe3viabTaThl 0CBOEHUS Kypca GU3UKH

Jluunocmuvie pe3ynomamei:

* chopmMupoBaHUE MO3HABATEIbHBIX HHTEPECOB, UHTEUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN ydaluxcs;

* YOSXKIEHHOCTH B BO3MOXHOCTH TIO3HAHUSI IPUPOBI, B HEOOXOAMMOCTH Pa3yMHOT'0 UCIIOJIb30BAHUS JOCTHKEHUI HAYKH U TEXHOJIOTUHN ISt
JalbHENIIero pa3BUTHS YE€JIOBEUECKOT0 00IIEeCTBA, yBaKEHUE K TBOPIIAM HAYKU U TEXHUKU, OTHOIIIEHUE K (PU3MKE KaK 3JIEMEHTY 00111e4esI0OBeYeCKOn
KYJIbTYPBI;

* CaMOCTOSITEIHLHOCTh B MPUOOPETEHUH HOBBIX 3HAHUM U MPAKTUYECKUX YMEHUM;

* MOTHUBAIUS 00Pa30BaATEIBHOM AEITETLHOCTH IIIKOJLHUKOB HA OCHOBE JIMYHOCTHO OPUEHTHPOBAHHOTO TIOJIX0/1;

* opMHUpoBaHUE LIGHHOCTHBIX OTHOLIEHHUM APYT K APYTY, YUUTEIIO, aBTOPAM OTKPBITUI U N300peTeHH, pe3yabTaTaM 00ydeHHUs.

Memanpeomemmvie pe3yiomamol:



* OBJIaJICHHE HaBBIKAMHU CAMOCTOSITEIILHOTO IPUOOPETEHHS HOBBIX 3HAaHUH, OpraHu3alui yueOHOH e TeNbHOCTH, TOCTAHOBKH LIEJIEH,
TUTAHUPOBAHMSI, CAMOKOHTPOJISI M OLIEHKH PE3yJIbTaTOB CBOCH JEATEIbHOCTH, YMEHUSAMU MPEABUICTh BO3ZMOXKHBIE PE3YyIbTAThl CBOUX JIEHCTBUIA;

* MOHUMAaHUE PA3TUIHA MEXKTY UCXOJIHBIMHU (paKTaMU ¥ TUTIOTE3aMH ISl UX OOBSICHEHHUSI, TCOPETUISCKUMH MOJICTISIMU M PEATbHBIMU
00BEKTaMU, OBJIA/ICHNE YHUBEPCATbHBIMH YI€OHBIMH JCHCTBHUSIMH Ha TIPUMEPAX TUIIOTE3 7Sl OOBSICHEHHS U3BECTHBIX ()aKTOB M AKCIIEPHUMEHTATBHOM
MIPOBEPKHU BBIIBUTAEMBIX TUIIOTE3, pa3pad0TKHU TEOPETUUECKUX MOJIEJIeH MPOLIeCCOB WK SIBJICHUII;

* (opmupoBaHue yMeHUI BOCIPUHUMATD, IepepadaThIBaTh U NPEAbABIATH HH(OPMAIIHIO B CIOBECHOM, 00pa3HOM, CHMBOIMYECKOH popmax,
aHAJIM3UPOBATh U NepepadaThiBaTh MOJYUYEHHYIO HHPOPMAIIMIO B COOTBETCTBHH C MTOCTABIEHHBIMU 33/1a4aMH, BBIIETISTH OCHOBHOE COJIEp)KaHNe
MPOYUTAHHOTO TEKCTa, HAXOUTH B HEM OTBETHI Ha MIOCTABJICHHBIE BOIIPOCKHI U U3JIaraTh €ro;

* MpUOOPETEHNE OTBITa CAMOCTOSATEIHHOIO TONCKA, aHAIN3a U 0TOOpa HHPOPMAIIMH C UCTIOIb30BAaHUEM PA3IMUYHbBIX HCTOYHUKOB U HOBBIX
MH(OPMALIMOHHBIX TEXHOJOTUH JIsl peLICHHS TOCTABJIEHHBIX 33/1a4;

* pa3BUTHE MOHOJIOTUYECKOM U THATOTUYECKON peun, YMEHHUs BBIpa)KaTh CBOM MBICIIH U CIIOCOOHOCTH BBICITYIINBATh COOECEHNKA, TOHUMATh
€ro TOYKY 3peHUsl, MPU3HABATh MIPABO JPYTroro YeJoBeKa Ha HHOE MHEHHUE;

* OCBOEHHE IPUEMOB JICHCTBUI B HECTAHJAPTHBIX CUTYAIHUSIX, OBJIAJICHUE 3BPUCTUYECKIMH METOAAMU PEIICHUs PodIIeM;

* popmMupoBaHuEe yMEHUI paboTaTh B IPYIIE C BHIMOIHEHHEM Pa3IMUHBIX COIMANBHBIX peliei, MPEACTaBIATh U OTCTAaUBaTh CBOM B3IJIAIbI U
yOEXKICHMS, BECTU JUCKYCCHIO.

IIpeomemnvie pesynomamol:

* 3HAHUS O MPUPOJIE BAKHEHIINX (U3UUECKUX SBICHUN OKPYKAIOIIEro MUpa U IIOHUMaHUE CMbICTIAa PU3NYECKUX 3aKOHOB. PackphIBaronnx
CBSI3b U3YUYCHHBIX SIBJICHMUIA;

* YMEHUS TI0JIb30BATHCS METOJJAMU HAYYHOT'O UCCIICIOBAHUS SIBJICHUI MTPUPOJIBI, IPOBOIUTH HAOTIOACHHUS, TIITAHUPOBATH U BBITIOTHSTH
AKCTIEPUMEHTHI, 00padaThIBaTh pe3yabTaThl H3MEPEHUH, TIPENICTABIIATh PE3YIbTaThl U3MEPEHUH C TTOMOIILIO TaOIHUII, TPAhUKOB B POPMYIL,
OOHapyKUBaTh 3aBUCUIMOCTU MEXKTY GU3HUECKUMU BETMUNHAMU, OOBSICHATH OJy4YE€HHBIC Pe3YyJIbTAThI U JENIaTh BBIBOJIbI, OIIEHUBATH TPAHUIIBI
MOTPEITHOCTEN PE3YIHTATOB U3MEPEHUH;

* YMEHUS MPUMEHSTh TEOPETUUECKUE 3HAHUS 10 (U3KKE HA TPAKTHUKE, PelIaTh GU3NIECKUE 3a/1a4i Ha IPUMEHEHUE MTOTYyYCHHBIX 3HAHMUIA,

* YMEHUS 1 HaBbIKU MPUMEHSATh MOJyYeHHbIE 3HAHUS JIJIs1 0ObSICHEHUS IPUHLUIIOB IEHCTBUS BAXKHEUITNX TEXHUYECKUX YCTPOICTB, pellieHus
MPAaKTUYECKHX 3a/1a4 TOBCEHEBHOM KU3HU, 0OecrieueHus 0€301MacHOCTH CBOCH KHU3HH, PALIMOHATIBHOTO MPHPOJIOTIONIB30BAHMS U OXPaHBbI
OKpY>KarollEeu Cpeibl;

* (popmupoBanue yOex1eHUs B 3aKOHOMEPHOH CBSA3M M TO3HABAEMOCTH SIBIICHUH MTPUPOIbI, B 00BEKTUBHOCTH HAYYHOT'O 3HAHUS, BHICOKOM
LIECHHOCTH HAYKU B Pa3BUTUU MATEPUAIBHON U JyXOBHOUW KYJIbTYpbI JTIOJIEH;

* Pa3BUTHE TEOPETUIECKOTO MBINUICHHS HA OCHOBE (D)OPMUPOBAHMSI YMEHUI YCTAaHABIMBATH (DAKTHI, pa3inyaTh MPUIHHBI H CICICTBUS, CTPOUTH
MOJIETIN U BBIABUTATH TMIIOTE3bI, OTHICKUBATh U (DOPMYJIUPOBATH JOKA3aTEIbCTBA BHIABUHYTHIX TUIIOTE3, BEIBOJUTH U3 AKCIIEPUMEHTAIbHBIX (PAKTOB U
TEOPETUYECKUX MoJeNell pu3nuecKkue 3aKoHbI,

* KOMMYHUKATHBHbBIE YMEHUS JTOKIA/IbIBaTh O pe3yJIbTaTax CBOEro UCCIEA0BAHUS, yYaCTBOBATh B JUCKYCCHUHU, KPATKO U TOYHO OTBEYATh Ha
BOIPOCHI, UCTIOJIB30BaTh CIIPABOYHYIO JINTEPATYPY U APYTHe UCTOUHUKH UH(DOPMAIIUH.



Dopmuposanue yHUBEPCANbHBIX YUEOHBIX OCliCMEUIL

[lepemeHnsbl, MPOUCXOAIINE B COBPEMEHHOM 00IIECTBE, TPEOYIOT YCKOPEHHOIO0 COBEPUICHCTBOBAHUS 00pa30BaTEeIbHOTO MPOCTPAHCTBA, OMPEeNICHUs
1enei o0pa3oBaHUs, YUUTHIBAIOUIMX TOCYAAPCTBEHHBIC, COIMAJIbHBIE M JIMYHOCTHBIE MOTPEOHOCTH M MHTEpechl. B CBSA3M C 3TUM NPUOPUTETHHIM
HaNpaBJICHUEM CTAHOBHUTCS OOECIeYeHHE pPa3BUBAIOIIETO MOTEHIMala HOBBIX OOpa30BaTEeNbHBIX CTAaHAAPTOB. Pa3BuTHE JIMYHOCTH B CHCTEME
o0pa3zoBaHMs 00ECTICUMBAETCS, MPEXKE BCETO, yepe3 GOpMHUPOBAHNE YHUBEPCATHHBIX YUeOHBIX nericTBril (Y'Y ]l), KOTOpble BBICTYMAIOT MHBAPHAHTHOMN
OCHOBOM 00pa30BaTENLHOTO M BOCHHMTATEIBHOTO Mporecca. OBJaJeHHe YYallUMHCS YHHBEPCAJIbHBIMU YYEOHBIMHM JIEHCTBHSIMU BBICTYMAeT Kak
CIOCOOHOCTh K CaMOPa3BUTHIO M CaMOCOBEPILIEHCTBOBAHUIO MYTEM CO3HATEIHHOTO M AKTHUBHOTO MPUCBOEHHS HOBOTO COIMAIBHOrO ombITa. YY]|
CO3JIAI0T BO3MOKHOCTh CAMOCTOSATEIBHOTO YCIEIIHOTO YCBOCHHS HOBBIX 3HAHWH, YMEHUI W KOMIETEHTHOCTEH, BKJIIOUAsi OpPraHU3aluI0 YCBOCHUS, TO
€CTb YMEHUS yUYUTHCS.

B mmpokoMm 3HaYeHHH TEPMHUH «yHHUBEpCAJIbHBbIC Y4eOHbIC NEHCTBUSA» O3HAUACT YMEHHUE YUUTHCS, T.€. CIIOCOOHOCTh CyOBEKTa K CAMOPA3BUTHUIO M
CaMOCOBEPILIEHCTBOBAHUIO ITyTEM CO3HATEIBHOTO U aKTUBHOT'O IIPUCBOEHUSI HOBOT'O COLIMAJILHOTO OMbITA.

B Gosiee y3koM (COOCTBEHHO IMCHXOJIOTHYECKOM 3HAYEHUHU) TEPMUH «yHUBEpCAJIbHBIE ydeOHBbIE NEHCTBHS» MOXKHO OIPENEIUTh KaK COBOKYITHOCTh
CIoCO0OB JACHCTBUS ydamierocs (a TakkKe CBS3aHHBIX C HUIMHM HaBBIKOB YUEOHOU pabOThI), 00ECTICUMBAIONINX €T0 CIIOCOOHOCTh K CAaMOCTOSATEITLHOMY
YCBOCHMIO HOBBIX 3HaHMH U YMEHUH, BKJIKOYas OpraHU3allMIo 3TOro Ipolecca. YHUBepcaabHble y4eOHbIe neiictBusa (YY) noapasaenstorcs Ha 4
TPYNIbL: PETYISATUBHBIE, TUYHOCTHbIE, KOMMYHUKAaTUBHbIE U TO3HABATENIbHBIE.

PesyinbTaToM opMHPOBAHHMS YHHUBEPCAJIbHBIX YUCOHBIX AeiicTBUI OYAYT SIBJATHCS YMEHUSI:

e TPOM3BOJIFHO M OCO3HAHHO BJIAJIETh OOIIMM NPHUEMOM peIleHHs y4eOHbIX 3a/1a4;

e  HCHOJB30BATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA, B TOM YHCJIE MOJEIIN M CXEMBbI JUIs PEICHUs yIeOHBIX 3a/1a4;

e YMETb OCYIIECTBIISATH aHAN3 OOBEKTOB C BBIICIIEHHEM CYIIECTBEHHBIX U HECYIIECTBEHHBIX IPU3HAKOB;

e yMETh OCYIIECTBIATH CHHTE3 KaK COCTABJICHHUE LIEIOT0 U3 YacTell;

e YMETh OCYILIECTBIATH CPABHEHHUE, KIIACCU(UKALIMIO 110 3alaHHBIM KPUTEPUSIM;

e YMETbH yCTaHABINBATh NPUYNHHO-CIIEJCTBEHHbIE CBSI3H;

e yYMETh CTPOUTH pacCyXJIeHHs B (hopMe CBSA3U MPOCTHIX CYKIEHHH 00 00bEKTe, €ro CTPOSHUH, CBOWCTBAX U CBA3SIX;

e BJIAJETHh OOIIMM MPUEMOM PEIICHUs yUeOHBIX 3a/1a4;

e CO3JaBaTh M MPEOOPA30BBIBATH MOJIEIIN M CXEMBI JUIS PEIICHHS 33/1a4;

e yMETh OCYILIECTBIATH BEIOOP Hanbosee 3P PeKTUBHBIX CIIOCOOOB pELIeHUs 00pa30BaTeIbHBIX 337a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH.

CucreMa OlEHKH

OuneHkKa yCTHOTr0 0TBeTa, MUCbMEHHOH KOHTPOJIbHOM PadoThl



(3agaHus co CBOOOHO KOHCTPYMPOBAHHBIM OTBETOM).

Onenka

Kpurepun oueHuBaHuS M0 COCTABJISIIONIUM 00PA30BAHHOCTH

IpenmeTHo-nHpOpMaLITMOHHAS

I[eHTeJIbHOCTHO - KOMMYHUKAaTHUBHasA

L{eHHOCTHO-OpHEHTAIIMOHHAS

«5»

IIpu oTBeTe (B NMCbMEHHOM padoTe) yyanuiicsi 00HAPYKIJI:

3HaHWEe OPMYJI, 3aKOHOB, ITPABHUII ,
HOHSATHH, TOHUMaHNE TPUINHHO-
CIICZICTBEHHBIX CBS3€H, TPUBOIUT
MIPUMEPHI CBS3H TEOPUH C TPAKTUKOM,
yYMEeT MOJIb30BATHCS YIeOHBIM
MaTepUaJIOM.

OTBeT NoNHBIN U NPaBUIbHBIN HA
OCHOBAaHUU U3Y4YCHHBIX TEOPUH, ITPU
9TOM JIOITyILIEHA OJHA
HEeCyIIeCTBEHHAs OIIMOKa,
WCIIPABJICHHAS 110 YKA3aHUIO YYUTEIIS.

CneuunajbHble YMEHUSI: YMEHUE Ha3bIBaTh U
nucaTh GOpPMYJIbl U ONIPEAeNICHUS PA3IUYHBIX
bU3HYECKUX SIBIICHUW W BEJTMYUH, ¥ UX STUHUI]
WU3MEPEHUS.

OO6meyyeOHbIe YMEHHUSI M HABBIKH: OOBSICHCHUE
NPUMEHEHHS 3aKOHOB B PA3JIUYHBIX (PU3UICCKUX
SIBJICHHUSX | MTPOIECCaX, CAMOCTOSTEIEHO
NIEPEHOCUTH 3HAHUS B HOBYIO CUTYAIIHIO,
AHATUTUYECKU MBICITUTH , yMEHUE
MIPOTHO3HPOBATH PE3YNIbTAT, YMEHUE HAXOAUTh
WH(OPMAIINIO U €€ HHTEePIPETUPOBATS.

KoMMyHUKaTHBHbIe YMEHUsI: YMCHHUE BbIOPAThH
HEOOXOUMBIN MaTepuai, yMEHHE BBIIBUTATh
TUIIOTE3bl, © KOMMEHTHPOBATh UX, JCNIaTh
000011ICHHS ¥ BBIBOJIBI, YMEHHUE HATJISITHO
MPEJICTaBISITh HH()OPMAILIUIO.

MPU3HAET OOIIECTBEHHYIO MOTPEOHOCTh U
3HAYMMOCTb PAa3BUTHUS HAYKH (PU3HKHY;

Brnaseer neHHOCTHBIMHM OpUEHTALMSIMHU Ha
YpPOBHE 1IEIOCTHON KapTHHBI MUPa, TOTOB
3aHATH aKTUBHYIO 11€I€CO00Pa3HYI0
9KOJIOTHYECKYIO TO3UIUIO

OcMbIciieHME COOCTBEHHOTO OTHOLLIEHUS K
po0JIeMe U OlleHKa COOTBETCTBYIOIIHNX
3HAHUN U1 IEATENLHOCTH YET0BEKA.

«dy

TOKE, YTO U Ha OLIEHKY «5», HO IpU
9TOM y4alluics JOMYCKaeT ABE-TPH
HECYIIIECTBEHHBIX OLINOKH,

ypOBEHb (POPMHUPOBAHUS CIIEHUATBHBIX U
0011eyueOHbIX YMEHUH U HABBIKOB
COOTBETCTBYET OLIEHKE «5», HO IIPU ITOM

IPU3HAET OOIIECTBEHHYIO TOTPEOHOCTD U
3HaYMMOCTb Pa3BUTHUS HAYKU (PU3UKU;




UCIIPaBIIEHHBIE IO TPEOOBAHUIO
YUUTES.

JIOITYCKAETCS JBa-TPU HEJIOYETA

KoMMyHuKaTHBHBIE YMEHUs: YMEHHUE BHIOPAThH
HEOOXOUMBIN MaTepuai, YMEHHE BBIBUTATh
TUIIOTE3bl, © KOMMEHTHPOBATh UX, JCJIaTh
0000IIICHHS ¥ BBIBOJIBI, YMEHHUE HATJISITHO
MPEJICTaBISITh HH()OPMAIIUIO.

Biiazeer leHHOCTHBIMU OpUEHTAIMSIMHU Ha
YPOBHE LIEJIOCTHON KapTHHBI MHpa, TOTOB
3aHSTh AKTHBHYIO 11€JIECO00pa3HYIO
9KOJIOTHYECKYIO MTO3UIUI0

OcMbICIeHE COOCTBEHHOIO OTHOIIIEHUS K
npo0JieMe U OIIEHKa COOTBETCTBYIOIINX
3HAHUM 71 JeITENLHOCTH YET0BEKA.

«3»

3HaHUE OCHOBHBIX (DOPMYJI, 3aKOHOB,
IpaBWI, NOHATUNA. OTBET COAEPKUT
HE€ MCHEC ITOJIOBUHBI 3JIEMCHTOB
3HAaHUN WIN IIpU IMOJTHOM OTBETC
JOTyIIeHa OJTHA Tpy0ast omuoKa.

HE MEHee ITOJIOBUHBI JIEMEHTOB CIICIIHATBHBIX U
0011ey4yeOHbIX YMEHHH U HABBIKOB, U TIPU 3TOM
JIOIyIlleHa OJ{HA CYIIECTBEHHAas! OIINOKa.

KoMMyHHKaTHBHBbIE YMEHHUSI: 3aTPY/IHSCTCS B
BbIOOpE HEOOXOAMMOT0 MaTepHara,
HpelCTaBICHNU NH()OPMAIMU B HATIISITHOM BHE;
OTBET HE apTyMEHTUPOBAH, HE ClICJIaHbI
000011IeHNS ¥ BBIBOJIBI.

MPU3HAET OOIIECTBEHHYIO TOTPEOHOCTh U
3HaYMMOCTb Pa3BUTHUA HAYKU (PU3UKU;

Brnazneer neHHOCTHBIMHM OpUEHTALUSIMU Ha
YpPOBHE 1IEIOCTHON KapTHHBI MUPa, TOTOB
3aHATH aKTUBHYIO 1IEI€CO00Pa3HYI0
9KOJIOTHYECKYIO TO3UIUIO

OcMpbICIeHE COOCTBEHHOI0 OTHOIIIEHUS K
npo0JieMe U OIIEHKa COOTBETCTBYIOIINX
3HAHUM 71 JeITENLHOCTH YET0BEKA.

«2»

OTBET COJEPKUT MEHEE ITOJIOBUHBI
3JIEMEHTOB 3HAHUU , IIPU ITOM
JOIIYLIEHO HECKOJIBKO CYIIECTBEHHBIX
OLIMOOK.

MEHEE MOJIOBUHBI 3JIEMEHTOB CNIeNHATbHBIX H
o0mey4ye0HbIX YMEHH H HABBIKOB WJIN
JIOTYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OLITHOOK.

KoMMyHUKATHBHbIE YMEHUSI: HE MOXKET
oto0Opath yueOHBIN MaTepHral, CTPOUTh
BBICKA3bIBaHME, HATJISTHO MIPEACTABISAT
nHpopMaIuio.

HE BOCIIPUHUMAET OOIIECTBEHHYIO
NOTPEOHOCTh ¥ 3HAYUMOCTD PA3BUTHS
(GU3HKH, HE MOXKET OCO3HATH COOCTBEHHOTO
OTHONICHHUS K MPoOJIeMe U IIEHHOCTh
3HAHUH JIJIS JeATeIbHOCTH YeJIOBEKA.




OneHnka ymMmeHHM# peliaTh pacyeTHbIE 3aJa4H.

Onenka

Kpurepun oueHuBaHMS 10 COCTABJSIIONIAM 00Pa30BAHHOCTH

IIpenmeTHO-MH(pOPMAITMOHHAS

I[eﬂTeJIbHOCTHO ~-KOMMYHHUKAaTUBHasA

ueHHHOCTHO -OpUCHTAUOHHANA

«5»

3HaHW# HOPMYIT, 3aKOHOB, TTOHITHH,
MOHUMAaHHNEC MPUIUHHO-CIICACTBCHHBIX
cBsi3ei, HEOOXOMMBIX JJISI pEIICHUS
3a/1auu.

B JIOTUYECKOM PACCYKICHUH U PEIICHUH
HET oImMOOoK, 3a7a4a peieHa Hanboiee
palMOHAILHBIM CIIOCOOOM, TPU 3TOM
y4daluics mokasaja yMeHHUe IPUMEHSTh
TCOPCTUUCCKHUC 3HAHUA I PCIICHUSA
KOHKPETHOM 3a7a4yu, BEIOpATh
HE0OX0MMYI0 HH(OPMAITHIO U3
YCIIOBHS 33J1a41 U €T0
UHTEPIPETHPOBATH, COCTABIISATH
KPaTKYIO 3aIliCh, 3aITUCHIBATh
bopMyIbl, caenan nepeBol eAUHHUI]
HU3MCPCHUMA (bI/I?)I/I‘-IeCKI/IX BCIIMYUH

IIPOSABIIIET CAMOCTOATEIBHOCTD U UHTEPEC PU
peLIECHUH 33a]1a4, OCO3HAET POJIb (PU3NIECKUX
pacyeToB Ha IPOU3BOJICTBE, B OBITY U HAYYHOM
NS TEIbHOCTH.

«“4»

3HaHUe (HOPMYII, 3aKOHOB, TIOHATHH,
MOHUMaHWE MPUIUHHO-CIIECTBEHHBIX
CBsI3ei, HEOOXOAMMBIX IS PEIICHUS
3agaun. Bo3aMOXXHO AomylieHre
OJTHOM -JBYX HECYIIECTBEHHBIX
OINOOK

B 5ornueckom paccykaeHuu U
pelieHur HeT OmrOOoK, HO 3a1a4a
pelieHa HepalroOHABHBIM CIIOCO00M,
MIPH DTOM YYaIUKACS MMOKa3al YMEHHE
MIPUMEHSATH TEOPETHUECKUE 3HAHUS TTPU
pelIeHnH KOHKPETHO! 3a/1a4u, BEIOPATh
HEOOXOUMBINA MaTepuai U3 yCIOBHS
3aJla4d ¥ BUAOU3MEHHUTD €0, COCTABHII
KpaTKYIO 3alUCh, IPABUILHO TPOU3BET

MNEepeBOa CANHUIL USMCPCHUA, U 3al1Call

MIPOSIBIISIET CAMOCTOSTETLHOCTh U UHTEPEC MPHU
pEIIeHNH 3a]1a4, OCO3HAET POJIb (PUINIECKUX
pacueToB Ha IPOU3BOJICTBE, B OBITY U HAYYHOU
NeSITeIbHOCTH.




bopmybI.

«3»

3nanue HopMyIl, 3aKOHOB, TIOHATHH,
HEOOXOUMBIX JIJISl PEIICHUS 3a0a4H,
HO JIOMYIIEHO TPU-YEThIpe
HECYIIIECTBEHHBIX OITUOKH

B nmornueckoMm paccykIeHUU HET
CYIIECTBEHHBIX OIIUOOK, HO JOMYIIeHa
omrOKa B MaTeMaTHYECKUX pacyeTax.

MPOSIBIISIET CAMOCTOSTEILHOCTD U
MHTEPEC MPU PELICHUH 3a/1a4, HO TPU
3TOM MPaBUWJIBHO 3anucai GopMyIIbl,

MPUMEHSIEMBbIE JIJISl pELIeHUs] TaHHOM
3aJ1auH..

HpOSIBJISIeT CaAMOCTOATCIBHOCTb U I/IHTepeC HpI/I
peIIeHNH 3a/1a4,

«2»

He3nanue yyamymcsi OCHOBHOTO
coJiepaHusl yueOHOTO MaTepuraa
nJin ,Z[OHYILICHBI CyH_IeCTBeHHBIe
OIINOKHU

B noruueckoM paccyxIeHuH
JIOMYILIEHBI CYIECTBEHHbIE OILINOKH,
y4Yaluics He MOKET IPUMEHSTh
TEOPETUYECKHUE 3HAHNS IIPH PEILIEHUU
KOHKPETHOM 3a7auu, BEIOpaTh
HEOOXOIMMBIN MaTepHai U3 yCIOBHS
3a/1a4d U BUJOM3MEHHUTH €r0.

He nonumaet ponu puznueckux pacyeToB Ha
MIPOU3BO/JICTBE, B OBITY U HAYYHOMU JAESITETHbHOCTH.

Onenka 3KcnepuMeHTATbHbIX YMEHH .

Orenka

Kputepun onieHuBaHMsI IO COCTABISAIONIMM 00pa30BaHHOCTH

[IpenmeTHO-NH(pOPMAITHOHHAS

ILCHTCJIBHOCTHO -KOMMYHUKAaTUBHAA

[leHHOCTHO-OpUEHTALIMOHHAS

«5»

Bo Bpems paboThl 1 B OTUETE yUanuiics 00HapyKu,

MIPEACTABICHUE O METOIaxX
HCCIIEIOBaHMs, U3y4aeMbIX B (hU3HKE,

SKCIICPUMCHT BBITTOJIHCH MTOJIHOCTBIO U

IMpaBHUJIBHO B COOTBETCTBHH C IIJIAHOM

MPOSIBIISIET CAMOCTOSATEILHOCTh M HHTEPEC MIPHU
BBITIOJTHEHUH J1a00PaTOPHOTO SKCIIEPUMEHTA,




3HaHHUEC IIPpaBUJ TEXHUKHU 6630HaCHOCTI/I,

HEOOXOIUMBIX JUIs IPOBEIECHUS
DKCIIEPUMEHTA, BIIaJICHUE
COOTBETCTBYIOLIEH TEPMUHOJIOTHEH,
CHUCTEMAaTUYECKON HOMEHKIIATYPOH.

Y TEXHUKON 0€30M1acCHOCTH, C/IeTIaHbl
COOTBETCTBYIOIINE U3MEPEHUS,
pacyeTsl U BBIBObI, OTUET CIeIaH
JUTEPaTyPHBIM SI3bIKOM C TOUHBIM U
MPaBUJILHBIM UCIOJIb30BAaHUEM
OCHOBHBIX (PU3MUYECKUX MMOHSATHIH,

dhopmy.

OCO3HACT €TI0 POJIb B TIO3HAHUMU.

«y

IIPEACTABIICHUE O METOIAX
UCCIIEIOBaHMSI, U3y4aeMbIX B (DU3HKE,

3HAHUC MPAaBUII TCXHUKU 6C3OHaCHOCTI/I,

HEOOXOUMBIX JIJISl IPOBEACHHUS
9KCIIEPUMEHTA, BJaJIeHue
COOTBETCTBYIOLIECH TEPMUHOJIOTHEN,
CHCTEMaTUYECKON HOMEHKJIATYpOH.

HKCIIEPUMEHT OCYIIECTBIIEH B
COOTBETCTBHH C IIJIAHOM U YYETOM
MpaBWJI TEXHUKHU 0€30MacCHOCTH HE
MOJIHOCTBIO, TOMYIICHBI ABE TPH HE
CYLIECTBEHHbIE OIIUOKHU PU
MIPOBEACHUU U3MEPEHUN , C/IeTIaHbI
COOTBETCTBYIOIIME U3MEPEHUS U
BBIBOJIbI. OTUET CJEIaH
JTUTEPATyPHBIM SI3IKOM C TOYHBIM U
MPaBHJIbHBIM HCIIOIb30BAaHUEM
OCHOBHBIX (PM3UYECKUX MOHATHI,

bopmy.

MPOSIBIISIET CAMOCTOATEILHOCTD U MHTEPEC MPU
BBITIOJTHEHUH JTAOOPATOPHOTO AKCIIEPUMEHTA,
OCO3HAET €ro poJib B TO3HAHUH.

«3»

IpeJICTaBICHUE O METOIaX
UCCJIEIOBAHMSI, U3y4aeMbIX B PU3UKE,

3HaHHUEC IIPpaBUJ TEXHUKHU 6630HaCHOCTI/I,

HEOOXOUMBIX JUIS TPOBEICHUS
DKCIIEPUMEHTA, BIIaJICHUE
COOTBETCTBYIOLIEH TEPMUHOJIOTHEH,
CHUCTEMAaTUYECKON HOMEHKIIATYPOH.

DKCIIEpUMEHT OCYIIECTBIICH HE MEHEE
4YCM Ha MMOJIOBUHY, IOITIYIICHA
CYIIIECTBEHHAs OINOKa B X0
AKCIIEPUMEHTA B TIPOBEICHUH
U3MEpeHH, B opopMiIeHIHN pabOTHI, B
COOJTIO/ICHUH TIPABUIT TEXHUKU
0e30macHOCTH MpHU padoT € ¢
00opymoBaHUEM, KOTOPAsI MOXKET
OBITH HCIIPaBJIEHA MO TPEOOBAHUIO

IIPOSIBIISIET CAMOCTOSITEIILHOCTD U HHTEPEC IIPU
BBITTOJIHEHUH JJa00PAaTOPHOT'O 3KCIIEPHMEHTA,
OCO3HAET €70 POJb B IIO3HAHUMU.




YUUTEI.
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JlomyIieHbl CyIeCTBEeHHbIE OITNOKH DKCIIEpUMEHT OCYILECTBIEH MEHEE DKCIIepUMEHT BBITIOIHEH 0€3

IIPH BBIIIOJHEHUU 3KCIIEPUMEHTA, HE 4YE€M Ha [10JIOBUHY WJIHU JOIYIICHBI JBE | 3aMHTEPECOBAHHOCTH, HE MOXKET OLIEHUTD €ro
BIIQJICET COOTBETCTBYIOLLEH u OoJiee CyIIeCTBEHHbIX OLUIMOKH B pOJIb B IIO3HAHUH.

HOMEHKJIATypPOM. XO0I€ PKCIEPUMEHTA, B 0OPMIICHUH

paboThI, B IPOBEICHUH PacueTOB U
W3MEPEHUH, He ClIeNIaH BBIBOJ 1O
pe3yibTaTaM paboThI.

Ilepeuens oumudok:

Ipyosvie oumiudku
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2.
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Hesnanue ornpeneneHnii OCHOBHBIX MOHATHI, 3aKOHOB, IPABIJI, ITOJIOKEHUH TEOPUH, POPMYJI, OOLIIETIPHHATHIX CHMBOJIOB, 0003HAYCHHUS
(U3NYECKUX BETUYNH, €AUHHUILY U3MEPEHUSI.

Heymenue BBIIEnITh B OTBETE ITIABHOE.

Heymenne npuMeHsTh 3HaHUS [T PELICHUs 33124 U 00bACHEHHS (PU3NYECKUX SIBICHUI; HEMPAaBUIBHO C(HOPMYITHUPOBAHHBIE BOTIPOCHI, 3a/1aHUS
WIIN HEBEpHBIE OOBSICHEHNS X0/1a X PEIICHNs, He3HAHNWE IIPHEMOB PELICHU 3a1a4, aHAJIOTHYHBIX paHee PEIICHHBIM B KJIacCe; OLIMOKH,
MOKa3bIBAIOIIE HEMPABWIbHOE TOHUMAHKE YCIOBUSA 3aJ]aui MM HEMIPABUIBHOE UCTOJIKOBAHNE PEIICHUSI.

Heymenue untath ¥ CTpOUTH IpaKK ¥ NPUHINIHAIBHBIE CXEMBI

Heymenne moaroToBUTh K paboTe YCTaHOBKY WM J1a0opaTopHOE 000pyI0BaHKE, IIPOBECTH OMBIT, HEOOXOAMMBIE PACUEThI UM UCIOIH30BATh
MOJTyYEHHBIE JaHHbBIC ISl BHIBOJIOB.

HebpexxHoe oTHOIIEHHE K TaOOpaTOPHOMY 00OPYIOBAHUIO M U3MEPHUTEIBHBIM IPUOOpaM.

Heymenue onpenenuTs moka3zaHus H3MEPUTEITLHOTO Ipruoopa.

Hapymenne TpeboBaHmii mpaBui 6€301MacHOr0 Tpy/a MPH BEIIOJIHEHUH YKCIIEPUMEHTA.

Hezpyovie ouiuoxu

1.

2.
3.
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Herounoctu ¢popmMynupoBOK, OIpeeNneH i, 3aKOHOB, TEOPHii, BBI3BAHHBIX HEITOJHOTOW OTBETAa OCHOBHBIX ITPU3HAKOB OIPEAEIIIEMOT0O
noHATus. OmKOKHY, BbI3BaHHBIE HECOOIIOACHNEM YCIOBUM TPOBEAECHNUS OIBITA HJIM U3MEPEHUH.

OmuOKY B yCIOBHBIX 0003HAYEHUAX HA MPUHLIUIHAIBHBIX CXeMaX, HETOUHOCTH YepTexel, rpauKoB, CXEM.

[Tponyck mim HETOUHOE HANMCaHNEe HAMMEHOBAHUHM €JMHULl (PU3UUECKUX BEITHUYMH.

HeparmonanbHbIi BEIOOp X012 pelieHusl.

Heoouembut



Nk W=

HeparnmonanbHble 3aMCH IPY BBIYMCIICHUAX, HEpAIlHOHAIbHBIE PHEMbI BEIYMCIICHUH, TPeoOpa30oBaHuil U pelIeHus 3a/1a4.
Apudmerndeckre ONMOKH B BBIYMCICHHUSAX, €CIIH 3TH OIINOKK Tpy00 HEe MCKaKAIOT PEeaIbHOCTh MOIyYE€HHOTO Pe3yIbTara.
OtaenbHBIE TOTPENTHOCTH B (POPMYIIMPOBKE BOTIPOCA MIIN OTBETA.

HeOpexHoe BBIMOIHEHHE 3aITUCeH, YepTexeid, cxeM, TpaduKoB.

Opdorpaduueckre u MyHKTYaI[MOHHBIC OIIUOKH



