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1. TIosicHuTeJbHAA 3aMIHUCKA.

HopMaTuBHO-1IpaBOBbIE JOKYMEHTBI, HA OCHOBAaHUU KOTOPBIX COCTaBJIEHA IIPO- IpamMma.

- ®enepanbHblil 3akoH oT 9 nekabps 2012 roma N 273-®D3. «O6 obpazoBanuu B Poc- cuiickoii
denepauuny

- ®enepanbHbiii 3akoH OT 29.12.2010 N 436-®3 (pex. or 01.07.2021) "O 3amure neredd oT
uHbOpMaNNH, IPUYUHSIIONIEH Bpea UX 310POBBIO U PA3BUTHIO,

- [Ipuka3z Muno6puayku Poccum ot 17.12.2010 Ne 1897 "OO6 yrtBepxkaeHun (ene- pajbHOTO
rOCyIapCTBEHHOT'0 00pa30BaTEILHOTO CTAHIapTa OCHOBHOTO 00IIero 00-pazoBaHus"

- [Ipuka3z MunucrepctBa npocsemenus Poccun ot 31.05.2021 N 286 «O0 yrBep- xaeHUU
(denepanbHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTEIbHOrO  CTaHAApTa OCHOB- HOTO  OOIIETo
00pa3zoBaHUsI.

- [Ipukaz MunucrepcrBa npocsemenust Poccuiickoit @epepaunu ot 20.05.2020 Ne 254 "O06
yTBEpkACHUU (eepaATbHOTO MepeyuHs Y4eOHUKOB, JOMYIIEHHBIX K UCIIOJIb-30BaHUIO MIPH peaTU3aliu
MMEIOIINX TOCYJAapCTBEHHYIO aKKpPEAWUTAIMI0 00pa3oBa- TENBHBIX MPOrpaMM HAdalbHOTO OOMIETO,
OCHOBHOTO 00IIero, cpeaHero oomero o0- pa3oBaHUA OPraHU3alUsSMHU, OCYHIECTBISIOMIUMU
00pa3oBaTeNbHYIO JIEATEITHHOCTD.

- Ilpuka3s MunucrepctBa mnpoceuienust Poccuiickoir ®enepanun ot 12.11.2021 Ne 819 "O6
yrBepkaennn [lopsiaka ¢opmupoBanust QenepaibHOro TmepedHsi y4eOHU- KOB, JOMYHICHHBIX K
WCIOJBb30BAHUIO TIPH pean3alui MMEIOIUX TOCYJapCTBEHHYIO aKKpeIUTaluio 00pa3oBaTelbHBIX
pOrpamMM HavaJIbHOTO OOIIET0, OCHOBHOTO 00- IIET0, CPEJHEro 00Iero oopazoBanms'.

- [TuceMo MunmcTEepcTBa npocBernieHus Poccuiickoit @eneparuu ot 11.11.2021 Ne03-1899 «O6
obecriedyeHnr y4eOHBIMU U3TaHUAMU (yaeOHHKaMu U 234 y4yeOHBIMU MTOCOOHMSIMHU) OOYYAOIINXCS B
2022/23 y4eOHOM TOAYy» pa3bsICHEH MOPSAIOK UCHOIb-30BaHUS Y4€OHO-METOAUYECKUX KOMILIEKTOB B
nepuoy mepexozaa Ha ooHosiennsie I'OC 2021.

- [lopsiaka opraHW3aluu U OCYIIECTBJICHHUS 00pa30oBaTEeNbHON JEATENBHOCTH IO OC- HOBHBIM
0011e00pa3oBaTeibHBIM TIpOrpaMMaM - 00pa30BaTEbHBIM IpOrpaMMaM Ha4daJbHOTO OOIIETo,
OCHOBHOTI'O OOILEro M CpeAHero oouiero oopa3zoBaHus, yTBEp- JKIACHHOIO MpHUKa3oM MuHHCTEpCTBa
obpasoBanus 1 Hayku Poccuiickoif @eneparmmot 22.03.2021 No 115;

- Canutapubeie npaswina u Hopmbl CanlluH 1.2.3685-21 «l'urueHnueckue Hopma- THBBI U
TpeboBaHus K oOecrieueHnto 06e30MmacHoCTU U (Win) 0e3BpEeIHOCTH AJISl Yelo-BeKa (PaKkTOpOB CPEeJIb
OOUTaHUS», YTBEPKAECHHBIX MOCTAHOBIEHHEM [ JIaBHOrO roc- yAapCTBEHHOTO CaHUTApHOTO Bpaua
Poccwuiickoit @eaeparuu ot 28.01.2021 Ne 2

- Yuebnblit ian mkossl Ha 2023-2024 yueOHbIi TO;

- Ycra MOY COUI Ne3 p.n.3emeTunHo;

U OpPUEHTHPOBAaHa Ha MCIIOJB30BaHME Y4E€OHO-METOJIMYECKOro KOoMIUieKTa 1o ¢usuke A.B.
[Ieppi-kuHa.

[Tporpamma paccuntana Ha 102 yaca B TeueHHH y4eOHOTo roaa (3 4aca B HeJeJI0) B KaX-I0M
KJIacCe B COOTBETCTBUHU € rpaduxom padoTel Ha 2023-2024 yueOHbIN IOl 1 COOTBETCTBYET ydeOHOMY
IJIaHy TUMHA3HH.

B nponecce mpoxoxkaeHHs MaTepuaiga OCYHIECTBIISIETCS MPOMEXKYTOUYHBIM KOHTPOJIb 3HAHUU U
YMEHUH B BHJIE CAMOCTOSITETILHBIX PadOT, TECTOBBIX 3aJaHMW, TBOPUECKUX PabOT, MO MpOrpaMme
MIPEeyCMOTPEHbl TEMaTHUYeCKUE KOHTPOJbHBIE paboThl, B KOHIIE y4eOHOro rojpa — MUTOroBas KOH-
TpoJibHas paboTa 3a Kypc ¢pu3uku B 9 kiacce.



®opmbI opranu3anyuy 00pa3zoBaTENHLHOTO MPOIIecca:

* OCHOBHasl (hopMa — ypoK

* 9KCKYpCUH

* IPOEKTHAsI JEeSTEIBHOCTD

* IPUMEHEHHE JJIEKTPOHHOTO OOY4YCeHHs, AMCTAHIMOHHBIX OOpPa30BATEIBHBIX TEXHOJIOTHH
OHJIAMH-KYpCBHI, oOecreunBaronye s 00y4JarolMUXcsl HE3aBUCUMO OT MX MECTa HaXOXKICHHS U
OpraHM3aliH, B KOTOPOH OHHM OCBAaMBAIOT 00Opa30BaTEIbHYIO HMPOrpaMMy, JOCTHIXKE- HUE€ U OLICHKY
pe3ysbTaToB O0ydeHHs IIyTeM OpraHu3alMd O00pa30BaTENbHOH EATEILHOCTH B 3JIEK- TPOHHOM
UHPOPMAIIMOHHO-00pa30BaTENIFHON Cpelie, K KOTOPOH MPeAoCTaBIsIeTCsl OTKPBITHIN /10- CTYI uepe3
MH(POPMAIMOHHO-TEIEKOMMYHUKAIIHOHHYIO ceTh « HTepHEeT»

2. O0mas xapakTepucTuka Kypca puznku.

®du3nka Kak HayKa 0 Hanbojee oOIMX 3aKOHAaX MPUPOJIbI, BBICTYIAs B KAYECTBE
y4e0HOro MpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHUU
00 oxpyxkawmeMm wmupe. OHa pacKpbIBaeT pPOJb HAyKH B SKOHOMHUYECKOM U
KyJIbTYPHOM pPa3BUTHUH OOLIECTBA, CIOCOOCTBYET (POPMUPOBAHUIO COBPEMEHHOIO
HAy4YHOIO0 MHpOBO33peHus. Jlid pemieHus 3aaad (popMUpPOBAHUS OCHOB HAy4YHOIO
MHUPOBO33pPEHUS, Pa3BUTUS MHTEIUIEKTYalbHBIX CHOCOOHOCTEW M IO3HABATEIbHBIX
WHTEPECOB LIKOJIBHUKOB B IIPOLIECCE N3YUCHUS (PU3UKH OCHOBHOE BHUMAHUE CIIETYET
YAEIATh HE Nepefadye CyMMbl TOTOBBIX 3HaHUM, 8 3HAKOMCTBY C METOJaMHU HAyYHOTO
NO3HAHUS OKPYXKAIOUIEr0 MUpPa, IOCTAHOBKE MPOOJIEM, TPEOYIOLIUX OT yUYaIIuXCs ca-
MOCTOSITEJIBHON AEATENBHOCTU 10 UX pa3pemieHut0. O3HaKOMIIEHUE IIKOJIBHHUKOB C
METOJAMHM HAYYHOT'O IIO3HAHMS MPEII0JIAaracTcsi NPOBOAUTH IPU H3YYEHHH BCEX
pasnenoB Kypca ¢uszuku. ['ymManutapHoe 3HaueHHE (U3MKH KaK COCTAaBHOM 4acTH
o011ero 00pa3oBaHus COCTOUT B TOM, YTO OHA BOOPY)KAET IIKOJIbHUKA HAYYHBIM Me-
TOJIOM ITO3HAHUS, MTO3BOJISIIOIIUM TOJy4aTh OObEKTUBHbBIE 3HAHHS 00 OKpY’KaroIleM
Mupe. 3HaHue (PU3NYECKUX 3aKOHOB HEOOXOIUMO JI U3YYEHHUsS] XUMHUHU, OMOJIOTHUH,
reorpaduu, Texnosoruu, ObXK, Bcero nukia ryManutapHeix npeameroB. Kype ¢u-
3UKU B paboyeil mporpaMMe OCHOBHOI'O OOIIEro 00pa3oBaHUs CTPYKTYPUPYETCS Ha
OCHOBE (PU3MYECKHX TEOpHM: MEXaHHMKa, MOJIEKYJsipHas (u3uKa, 3JIEKTPOJUHA-
MUKA, SJIEKTPOMArHUTHBIC KOJIeOaHUs U BOJIHBI, KBaHTOBasi Ppusnka. OCOOEHHOCTHIO
npenmera «Pu3nka» B yueOHOM MiaHe 00pa30BaTEIbHOM NPOrpPaMMBbl SIBJSETCS U TOT
(dakT, 4TO OBIAI€HUE OCHOBHBIMU (PU3NYECKUMHU MOHATUSAMHU U 3aKOHAMHU Ha 0a30BOM
YPOBHE CTaJI0 HEOOXOAMMBIM IMPAKTUYECKH Ka)XI0My YEJIOBEKY B COBPEMEHHOMU
YKU3HU.

3. Onucanue mecta Kypca Gpu3MKH B yueOHOM IJIaHe.

VYuebnsiit uian MOY COL Ne3 p.n.3emerunno otBoauT 102 waca ans 00s3aTeNbHOTO
uzydeHus ¢u3uku B 9 knacce, u3 pacuera 3 ydyeOHBIX yaca B Henento. Kypc ¢uszuku BXoIuT B
00513aTeNIbHYI0 YacTh TOJOBOr0 y4eOHOro IUIaHA €CTECTBEHHOHAyYHOW NpeAMETHONH O0JacTH.
KonmuaecTBo wacoB mo padoueit mporpamme — 102 (cormacHo ydeOHOMY IUTaHY IIKOJIBI — 3 Yaca B
HEJIETIIO).

4. OnucaHue HEHHOCTHBIX OPUEHTHPOB COAEPKAHUA Kypca (PU3UKHU.
LleHHOCTHBIE OPUEHTUPBI COJEPKaHUs Kypca (PU3UKK B IIKOJIE HE 3aBUCAT OT
YPOBHS U3yU€HUS U ONpeNesstoTes cnennduxoil pu3nku kak Hayku. [loHsTHe «11eH-
HOCTH» BKJIIOYAET €IMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U CYOBEKTUBHOTO (OTHO-
HIEHUE CYObEKTa K 00BEKTY), IOITOMY B KQU€CTBE LIEHHOCTHBIX OPUEHTUPOB (pH3M-
4eCKOT0 00pa30BaHMs BBICTYNAIOT 00BEKTHI, H3ydyaeMble B Kypce GU3UKH, K KOTOPHIM



y ydamuxcsi GopMHUpyeTCcsi IEHHOCTHOE OTHoIleHue. [Ipu 3ToM BeAylyto posib Ur-
paroT Mo3HaBaTENbHbIE IEHHOCTH, T. K. IaHHBIN Y4eOHBIN MPEIMET BXOJUT B TPYIITY
MPEIMETOB MTO3HABATEIHLHOTO 1UKIIA, TJIABHAS 1[EIb KOTOPBIX 3aKII0YAeTCs B U3yde-
HUUW TIPUPOJIBIL.

OCHOBY IO3HABATEIBHBIX LICHHOCTEN COCTABJISAIOT HAYYHBIE 3HAHUS, HAYYHBIE Me-
TOJBI TIO3HAHUS, a IICHHOCTHBIC OPUEHTAITUH, POPMUPYEMBIC Y YUaIXCsl B TIPOIIecce
U3ydeHUS (PU3UKHU, TIPOSBIISTFOTCS:

* B IPU3HAHUM LIEHHOCTH HAYYHOTO 3HAHUS, €r0 NPaAaKTUYECKON 3HAYUMOCTH, J0-
CTOBEPHOCTH;

* B IIEHHOCTU (PU3UUYECKUX METOJ0B UCCIICIOBAHUS KUBOW U HEKUBOU MPUPOJIBL;

* B IOHUMAHUU CJII0KHOCTH U IIPOTUBOPEYUBOCTHU CAMOTI0 ITPOLECCE MO3HAHUS KaK
V3BEUYHOI'O CTPEMIIEHUS K UCTUHE.

B xauecTBe 00BEKTOB LIEHHOCTEH Tpy/la U ObITA BHICTYNAIOT TBOPYECKAsl CO3MIa-
TeJIbHAs JEATEeILHOCTD, 3JOPOBBIM 00pa3 KU3HH, a IICHHOCTHBIC OPUCHTAINH COJIEP-
KaHUS Kypca GU3HKU MOTYT pacCMaTpUBaThCs Kak (popMUpOBaHHE:

* YBOKUTEIHLHOTO OTHOIICHUS K CO3UIATEIbHON, TBOPUECKOM JCSTEIBHOCTH;

* MOHMMaHUA HEOOXOAUMOCTH A(PPEKTUBHOTO U O€30MACHOTO HMCIOIb30BAHUS
Pa3IMYHBIX TEXHUUYECKUX YCTPOUCTB;

* TOTpeOHOCTH B 0€3yCIIOBHOM BBIMIOJHEHUHU MPaBUi 0€30MMaCHOTO UCTIOIh30Ba-
HUS BEILIECTB B MOBCETHEBHOM KU3HU;

* CO3HATEJILHOIrO BhIOOpa OyayIieit mpodeccnoHaabHOM AesTEILHOCTH.

Kypc puzuku 0651agaeT BO3MOKHOCTAMHU JUIsl POPMUPOBAHUS KOMMYHUKATUBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTABJISIFOT ITPOLIECC OOLIEHUS], TPaMOTHAas peyb, a IIeH-
HOCTHBIE OPUEHTALMY HAIIPABJICHBI HA BOCIIUTAHUE Y YUYAIUXCS:

* IPAaBUJIBLHOTO UCTIOIB30BAaHUS (PUZNUECKON TEPMUHOIOTHH U CUMBOJIUKH;

* MOTPEOHOCTH BECTH JMAJIOT, BHICIYIIMBATh MHEHUE OIMIOHEHTA, y4aCTBOBATH B
JMCKYCCHH;

* CIOCOOHOCTH OTKPBITO BBIPAXaTh U apPTYMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY
3pEHUs.

5. JII/I‘IHOCTHI)IC, METANPECAMETHBIC M TIPECAMETHBIC PE3YJdbTAaTbl 0CBOCHUA

Kypca ¢pu3uKu.

JIMUYHOCTHDBIE pe3yJjbTarThbl:

HanI/IOTI/I‘-ICCKOC BOCIIUTAHUC:

MPOsIBJIEHUE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHUIO POCCUMCKON (hr3HuecKoit
HaAyKH;

LEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX -(DU3UKOB.

Fpaxc;[aHCKoe " JYXOBHO-HPABCTBCHHOC BOCIIUTAHHUC!

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 06cy>1<)1eH1/m O6I].[CCTBGHHO 3HAYUMBIX U 3THYCCKHUX
HpO6J’ICM, CBA3aHHBIX C ITPAKTHUYCCKUM NPUMCHCHUECM I[OCTI/I)KCHI/Iﬁ (bHBHKH;

OCO3HAHUEC BAXKHOCTU MOPAJIBbHO--3THYCCKUX IIPUHIHUIIOB B ACATCIIBHOCTH y‘-IéHOFO.

OcTeTHYECKOE BOCITUTAHHUE:

BOCTIPUATHE ICTETUYECKUX KauecTB (PU3MYECKOW HAyKU: €€ TapMOHUYHOTO MOCTPOCHUS,
CTPOroCT, TOYHOCTH, JITAKOHUIHOCTH.

LIGHHOCTI/I HAaY4YHOI'O ITIO3HAHUA:



OCO3HaHHE LIEHHOCTH (U3NYECKOI HAyKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MUpa, OC-
HOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEHU-IIIEH COCTABIISIOLIEN KYJIbTYPBI,

pa3BUTHE HAYYHOU ITFOO03HATENILHOCTH, HHTEPECA K MUCCIIEOBATEIBCKOMN JEATEIILHOCTH.

dopMUpOBaHUE KYJIBTYPHI 3I0POBbSI H YMOIIMOHAILHOTO OJIarOnoIyyus:

OCO3HaHHE IIEHHOCTH 0e301acHOro 006pasa )KHU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BOKHOCTH NpaBWJI O€30IMaCHOTIO MOBEJCHHUS HA TPAHCIOPTE, HA JOPOTax, C SJIEKTPUUYECKUM HU
TEIUIOBBIM 00OPYIOBAaHHEM B JOMAIIIHUX YCIOBUSX;

c(hOpMUPOBAHHOCThH HABBIKA pe(ICKCHH, MPU3HAHNE CBOETO MPaBa Ha ONTHOKY U TAKOTO JKe
IpaBa y Ipyroro 4yejoBeka.

TpynoBoe BocIiuTaHuE:

AKTUBHOE y4acTHE B PELICHUU MPAKTUYECKUX 3a/1a4 (B paMKax CeMbH, LIKOJIbI, TOPOa, Kpast)
TEXHOJIOTUYECKOH W COLMAIBHOW HAIMpPABJICHHOCTH, TPEOYIONMIMX B TOM YHCIE W (PU3NIECKUX
3HAHUM;

WHTEPEC K MPAKTUYCCKOMY M3Y4YeHHIO Mpodeccuii, CBSI3aHHBIX ¢ (PU3UKOM.

DKOJIOTMYECKOE BOCIIUTAHUE:

OpUEHTAallsl Ha MpUMEHEHHe (U3NYECKUX 3HAHUU JUIS pelIeHus 3aJad B 00JIacTH
OKPY>KaIoIIe cpeipl, TUIAHUPOBAHUSI TOCTYNKOB M OIEHKU WX BO3MOXHBIX IOCIEACTBUH IS
OKpY’KaroIlleUCpepl;

OCO3HaHUE TII00aTHbHOr0 XapaKTepa 3KOJOTHICCKUX MPOOJIeM U IyTeH X PeIIeHUsI.

Anantanust 00y4aronierocsi K i3MEHSIOIUMCS YCIOBUSM COLUATBHON U IPUPOIHON Cpebl:

MOTPEOHOCTh BO B3aMMOICHCTBHH MIPH BBITIOJHECHUH HUCCIICIOBAaHUI U TIPOSKTOB

(bu3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSIM IPYTHX;

TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO ACSITEIHHOCTD;

MOTPeOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM YHcIie POPMYTUPOBAThH UIEH,

MOHSATHSI, THIIOTE3bI O (U3MUYECKUX OOBEKTAX W SBICHUSX;

OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00J1acTH (PU3UKH;

TUTAHUPOBAHHUE CBOETO PA3BUTHS B IMPUOOPETCHUH HOBBIX (PU3NUCCKUX 3HAHHMIA,

CTpeMJICHHE aHATM3UPOBATh U BBISBIIATH B3aUMOCBS3HU MPUPOIbI, O0IIECTBA U IKOHOMUKH,
B TOM YHCJIE C UCIOJIb30BaHUEM (U3UYECKUX 3HAHMIA,

OIICHKA CBOUX JIEMCTBUM C YUYETOM BIIUSHUS HA OKPY’KAIOIIYIO CPEAY, BOZMOMXKHBIX
r100aTBHBIX TTOCIIEICTBUM.

MeTtanpeameTHblie pe3yJabTAaThI:

YHuBepcanbHbIE TO3HABATEIbHBIC IEUCTBUS

bazoBble nornueckue AeMCTBUS:

BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB (SIBJICHU);

yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUNU, OCHOBAHUS AJisi 0000IIeHUs U
CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUYHMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJTIOZICHUSX, OTHOCSTIINXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIISITH [IPUUMHHO-CIICJICTBEHHBIE CBSI3W TPU HM3YyYEHUM (PUINYECKUX SIBICHUU U
MIPOIIECCOB; JIeJIaTh BBIBOJBI C UCIOJIb30BAHUEM JEAYKTHUBHBIX U WHIYKTUBHBIX YMO3AKITIOUCHUH,
BBIIBUTATh TUIIOTE3BI O B3aUMOCBS3AX (PU3MUECKUX BEIUYUH;

CaMOCTOSITETTFHO BBIOUPATh cioco0 perieHus: yueOHol hu3nuecKoil 3aaauu (cpaBHEHUE He-
CKOJIbKUX BAapUaHTOB pEIICHHs, BBIOOp HamOOIee MOAXOMSIIET0 C Y4ETOM CaMOCTOSITEIBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3zoBbie uccnenoBaTenbCckue q€HCTBUS:

HCIIOIh30BaTh BOMPOCHI KaK MCCIIEIOBATEIHLCKU HHCTPYMEHT ITO3HAHUS;

MPOBOANTH MO CaMOCTOSITETPHO COCTABIICHHOMY IUIAHY OIBIT, HECTIOXKHBIM (PU3NYECKUI
AKCIIEPUMEHT, HEOOJIBIIIOE MCCIIeIOBaHNE (DH3NIECKOTO SBJICHHUS;

OIICHUBATh Ha TPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OPMAIINIO, MOIYYCHHYIO B XOJe
WCCIIETOBAHUS UJTM SKCIIEPUMEHTA;

CaMOCTOSITENNLHO (HOPMYIUPOBATh OOOOIIEHHSI U BBIBOJBI IO PE3ylIbTaTaM MPOBEIEHHOTO
HAOJIFOZICHUS, OTIBITA, UCCIICIOBAHNS,

MPOTHO3MPOBATh BO3MOXKHOE JajbHEiliee pa3BuTHE (PU3MYECKHX MPOIIECCOB, a TaKXKe
BBIIBUTaTh MPEINON0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX M KOHTEKCTaX.



Pabota ¢ uadopmanmeii:

OPUMEHATHh Pa3IMYHbIE METOJbl, MHCTPYMEHTHl W 3alpochl MpH TOHCKe M OTOOpe
WH(OpPMAIIUK WM TaHHBIX C YIETOM MPEAJIOKEHHON yueOHOM Pu3nUecKor 3a/1auu;

aQHAJIM3UPOBATh, CHUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HHPOPMAIMIO Pa3IMUHBIX
BUJIOB U (hOpM Ipe/icTaBICHUS;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpMY TpencTaBieHUs WHGOpMAIMUA H
WUTIOCTPUPOBATH pelllacMble 3a/1a4l HECIOKHBIMHU CXEMaMHU, IharpaMMaMy, HHOM rpadukoil 1 ux
KOMOHWHAILIUSIMHU.

YHuBepcaibHble KOMMYHUKAaTUBHBIC JEHCTBUS

Oobmenue:

B X0j1e 00CYXIeHHs y4eOHOro MaTepualia, pe3ysibTaToB Jab0paTOPHBIX padOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJIAaeMOW TeMbl W BBICKAa3bIBaTh WJCH, HAllCJICHHBIC Ha
pelleHure 3aauu ¥ Noaepkanue 01aroxenareaIbHOCTH OOLICHHUS;

COIIOCTABJIATH CBOM CYXKICHUS C CYKACHUSMH JPYTUX YYaCTHHKOB JIHajiora, 0OHapy>KUBATh
pas3ianyre U CXOJICTBO MO3ULINKI;

BBIPA)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

MyOIMYHO MPECTABIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3UYECKOTO OMbITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA).

CoBMecTHas eATENbHOCTD (COTPYAHUYECTBO):

NOHMMATh W HCIOJB30BATh NMPEUMYIIECTBA KOMAHIHOW M WHAMBHUIYAITbHOH pabOTHI mpH
pelIeHnr KOHKPETHON (U3UYECKOM MPOOIeMBbl;

OPUHUMATh IIeTM  COBMECTHOM JESTEeIbHOCTH, OPraHW30BHIBATH JEHCTBHS 1O €€
JOCTHIKEHUIO: PACHpPENeNsITh PO, OOCYXKAAaTh MPOLECChl M PE3yIbTaThl COBMECTHOM pPalOTHI;
0000111aTh MHEHUS HECKOIBKUX JIFOLEH;

BBIMIOJHATh CBOIO 4YacTh pPa0OThHI, JOCTHUIas KadyeCTBEHHOTO pe3yibTaTa II0 CBOEMY
HAIpaBJICHUIO M KOOPAMHUPYS CBOU JICHCTBHSA C IPYTMMHU WICHAMH KOMaH/IbI;

OILICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIEHO
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcanbHbIe PEryIATUBHBIC ACHCTBUS

Camoopranuzanus:

BBISBIIATh MPOOJIEMBI B KU3HEHHBIX M YUEOHBIX CHUTYallUsX, TPEOYIOLIUX JUIsl pEeIeHUs
(bu3NYeCKUX 3HAHUII;

OPUEHTHUPOBAThCSI B Pa3IMYHBIX MOAXOJAX MPHUHATUSA pelleHU (MHAMBHIyalIbHOE,
NPUHSATHE PEIICHHS B TPYIITE, IPHHATHE PEIICHUHN TPYIIIOi);

CaMOCTOSITENIBHO COCTaBJIATh QJITOPUTM peLIeHUs (QHU3UUECKOW 3ajaud WM  IUlaHa
UCCIIIOBAaHUSI C  y4ETOM  HWMEIOIIUXCS  PEeCypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAaracMble BApHaHThl PeLLICHUI;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTpOIIB (pediiekcus):

JlaBaTh aJIEKBaTHYIO OIIEHKY CUTYAIMH U TIpe/yIaraTh IJIaH e€ N3MEHEHMS,

OOBSICHATh TMPUYMHBI JTOCTUXKEHUS (HEAOCTHXKEHMS) pe3yJbTaToOB JESATEIbHOCTH, /J1aBaTh
OLICHKY PUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JIEATENBHOCTh (B TOM YHMCIE B XOJ BBINOJHEHUS (PU3HMUECKOTO
WCCIICIOBAHMS WJIM TIPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIHCTB, W3MEHUBIIUXCS CHTYaIllWH,
YCTAHOBJICHHBIX OIIMOOK, BOZHUKIINX TPYJHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3YJIbTAaTa SN U YCIOBHSIM.

OMOLIMOHATIBLHBIN UHTEIIEKT:

CTaBUTH ce0s HA MECTO PYTOTO YETOBEKa B XOJI€ CIIOpa WITH AUCKYCCHH Ha HAYYHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHHUS U JIOTUKY JPYroro.

[Ipunsatue ceds u npyrux:

NpU3HABaTh CBOE MPABO Ha OMIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIK B YTBEPIKJICHHUIX
Ha Hay4YHbBIE TEMBI U TAKOE K€ MPaBO APYTOTO.

IIpenmerHble pe3yJibTaThI:
[IpeameTHbIE pe3ynbTaThl HA 6a30BOM YPOBHE JI0JDKHBI OTpakaTh c(hOPMHUPOBAHHOCTD y 00YYAIOIMXCS YMEHHM:



WCIIOJIb30BATh MOHSTHS: CHCTEMa OTCUETa, MaTepHajIbHas TOUYKA, TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHHYECKOTO
IBIDKSHUS, Aedopmarys (yrpyras, IulacTHdecKas), TpeHue, LeHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTb U
Heperpy3Ky; LEHTp THKECTH; aOCOIIOTHO TBEPAOE TEIO, IEHTP THKECTH TBEPIOTO Tela, PaBHOBECHE; MEXaHIYe-
cKkue KoyieOaHMs ¥ BOJIHBI, 3BYK, HH(PA3BYK H yJIbTPa3BYK; 3J€KTPOMAarHUTHBIC BOJIHBI, [IIKaJIa HJIEKTPOMArHUTHBIX
BOJIH, CBET, OJIM30PYKOCTD M AAIBHO30PKOCTh, CHEKTPHI HCITYCKaHHS M IIOMJIOMICHHUS; anbda, 6eTta n raMma-usiyde-
HHUS, H30TOIIBL, SIACPHAS YHEPT eTHKA,;

pasinyaTh ABJICHHS (PAaBHOMEPHOE I HEPAaBHOMEPHOE MPSIMOJIMHEITHOE IBIKECHHE, PABHOYCKOPEHHOE MTPSIMOJIMHEH-
HOE JIBIDKEHHE, CBOOOIHOE TTajZieHUe Tell, pABHOMEPHOE JIBHIKEHHUE M0 OKPY)KHOCTH, B3aUMOJICHCTBHE TEJI, PEaKTUB-
HOE JIBIDKCHHE, KoJieOaTeIbHOE IBIKEHHE (3aTyXaloIie U BEIHYKACHHbIE KoJieOaHus), pe30HAHC, BOJIHOBOE JIBU-
KEHUe, OTPaKEHUE 3ByKa, IPSIMOJIMHEHOE PacIpOCTpaHEHHEe, OTPAKEHUE U MPEJIOMIICHHE CBETA, ITOJHOE BHYT-
pEHHee OTpaKeHUE CBETa, Pa3JIoKeHHE OEJI0ro CBETa B CIICKTP U CJIOXKEHHE CIIEKTPaIbHBIX LIBETOB, TUCIEPCHUS
CBETa, €CTECTBEHHAs PAJAN0aKTUBHOCTh, BOSHUKHOBECHHE JINHEHYATOTO CIIEKTPa M3IIyYCHHUS) TI0 OIMCAHUIO UX Xa-
PaKTEpHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPHPYIOIIHUX TaHHOE (U3HYECKOE SIBICHHE;

PAcIO3HABATH MIPOSBIICHNAE N3YYCHHBIX (QH3HUYCCKUX SBJICHUII B OKpYXKAIOIEeM MUpE (B TOM YHCIe HU3NICCKHE
SIBJICHHS B TIPUPOJIC: NPIIIMBEL M OTJIMBEL, IBIDKEHHE IUTaHeT COHEYHOH CHCTEMBI, peaKTHBHOE BIKECHHE KHBBIX
OpraHU3MOB, BOCIIPUSTHE 3BYKOB )KUBOTHBIMH, 3¢MJICTPSCEHHE, CEHCMUYECKUE BOJIHBI, IIyHAMH, 9XO0, L[BETa TeJl,
OINITHYECKHE SIBJICHUS B IPUPOJIE, ONOJIOTHYECKOE JICHCTBIE BUIUMOTO, YIBTPA(hHOJIETOBOTO H PEHTT€HOBCKOTO
W3ITyYeHHH; €CTECTBEHHBII PaJ0aKTUBHBIIN ()OH, KOCMUYECKHE JIyYH, PaAHOAKTUBHOE U3ITyUSHUE TPUPOIHBIX MH-
HepaJioB; ICHCTBUE PAIMOAKTUBHBIX M3JIyYEHHUH Ha OPraHU3M YeJIOBEKa), IPU 3TOM MEPEBOUTH MPAKTHUECKYIO
3aauy B y4eOHYI0, BBIICIIAThH CYIIIECTBCHHBIC CBOMCTBA/TIPU3HAKU (DH3UUCCKUX SBICHUM;

OIKCHIBATh M3yYCHHBIC CBONCTBA T U (QU3MYECKHE SBICHHS, HCTIONB3Ys (PH3NYSCKUE BEIMYUHBI (CPEIHSAA U
MT'HOBEHHAs CKOPOCTh T€Ja IIPU HEPABHOMEPHOM JIBMXKEHHH, YCKOPEHHE, IEPEMELIEHHE, ITyTh, YIIIOBask CKOPOCTh,
CuJia TPEHHS, CUJIa YIPYTOCTH, CHIIA TSHKECTH, YCKOPEHHE CBOOOIHOTO Ta/ICHHsI, BEC TeJla, UMITYJIbC Tella, HMITYJIbC
CHJIBbI, MCXaHHUYCCKas pa60Ta 1 MOUIHOCTDB, IMMOTCHIIUAJIbHAA SHCPTUA TCJIa, NIOAHATOIO HaJl MIOBEPXHOCTHIO 3E€EMJIH,
NOTEHUUAIbHASL SHEPTHUs CKATON NPYKUHBI, KHHETHYECKast SHEPTHs, MOJHAst MEXaHHYeCKask SHePrHsl, EPHOI U
4acToTa KoJeOaHuil, JUTMHA BOJIHBL, TPOMKOCTB 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, [T0Ka3aTelb NPEIOMICHHS
Cpelbl); IPH ONHMCAHUH IPABHIBHO TPAKTOBATh (PU3MUYESCKHUI CMBICIT HCIIOIb3yEMbIX BETUYUH, 0003HAYCHUS U SV -
HHIIbI (1)1/131/1t1e01<1/1x BCJIMYMH, HAXOJHUTH d)OpMyJ'II)I, CBA3BIBAONIWE JaHHYIO (1)I/ISI/ILIeCKy}O BCJIMYMHY C IPYT'UMU BC-
JIMYMHAMH, CTPOUTH rPaMKH N3yYESHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA Tel, PU3NYECKHUE SBICHHS U MIPOLIECCHI, HCIOIb3Ys 3aKOH COXPaHEHHs SJHEPTHH, 3aKOH
BCEMUPHOT'O TATOTCHUA, MIPUHIUIT CYTICPIO3ULIAU CUJT, IPUHIUIT OTHOCUTECIILHOCTH FaJ'II/IJ'ICH, 3aKOHBI HI)IOTOHa,
3aKOH COXPaHEHHUsI HIMITYJIbCa, 3aKOHBI OTPAXKEHHS M MIPEIIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHHS 3aps0BOTO U Mac-
COBOI'0O YUCCII MPHU AACPHBIX PEAKIUAX; IIPU 3TOM AaBaTh CIIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa " 3alMuChIBaTh €ro Ma-
TEeMaTHYECKOE BBIPAKCHUE;

OOBACHATH (PU3NYECKUE TIPOLIECCH U CBOICTBA TEJI, B TOM YMCJIE U B KOHTEKCTE CUTYaLid IPAKTHKO-OPHEHTHPO-
BaHHOT'O XapaKTepa: BBIABISATH IPHYNHHO-CICICTBEHHBIE CBS3U, CTPOUTH O0BSICHEHHE U3 2—3 JIOTHYECKHX IIaroB
¢ oropoii Ha 2—3 U3yYeHHBIX CBOWCTBA (DUHMYECKHX SBICHUH, PU3NUECKUX 3aKOHOB HJIH 3aKOHOMEPHOCTEH;
periaTh pacyETHbIC 331a4 (ONMpPAIOIIHecs Ha CUCTEMY U3 2— 3 ypaBHEHHIT), UCIIOIB3Yys 3aKOHBI M (POPMYIIBI, CBS-
3bIBAOIIUC (I)I/I3I/I‘ICCKI/I3 BCJIMYMHBL: HA OCHOBE aHaJIN3a YCJIOBUA 3aa4U 3allMCbIBAThL KPATKOC YCJIOBUE, BBISABJIATH
HE/IOCTAOIINe WX H30bITOUYHBIE JaHHBIE, BRIOUPATh 3aKOHBI ¥ (POPMYITBI, HEOOXOIMMBIE IS PEIIeHNUs, IPOBOIUTH
paC‘-IéTI)I " OLICHUBATH PCAJITMCTUIHOCTD NNOJTYYCHHOT'O 3HAYCHU A (1)1/13qu01<0171 BCJIMYUHBI,

pacro3HaBaThb HpO6JIeMI)I, KOTOPBIC MOYKHO PCIIUTH ITPU ITOMOIITH (I)I/I3I/I‘-ICCKI/IX METOAOB; UCIOJIB3Yysd OITMCAHUC HUC-
CJICA0BAaHUs, BBIACIATE IPOBEPAEMOC MPCAITOIOKECHUEC, OLICHUBATH IMPAaBUJIBHOCTE NMOPAAKA IMTPOBEACHUA UCCIIECI0-
BaHUsI, JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOJCHUH U OTIBITOB;

MIPOBO/IUTH OTIBITHI 110 HAOIIOJIEHNIO (PU3NYECKUX SIBICHUI M PU3MYECKUX CBOMCTB Tell (M3ydeHne BTOPOro 3a-
koHa HplOoTOHA, 3aKOHA COXpaHEHHS SHEPTHHU; 3aBUCHMOCTh MIEPHO/Ia KONeOAHNH IPY)KUHHOTO MasiT-

HUKa OT MAacChl Tpy3a U XKECTKOCTU NMPYKUHBI U HE3aBUCHMOCTh OT aMIUIUTYJBl MaJIBIX KOJICOaHUI; MpsSMOiIn-
HEeWHOe paclpoCTpaHEHHE CBETa, Pa3joKeHHe OeJoro cBeTa B CIIEKTP; M3YYCHHE CBOMCTB M300paxe-

HUsSI B IUIOCKOM 3€pKajie U CBOWCTB M300pa)KeHHUs NpeAMeTa B coOuparolieil JMH3e; HaOII0IeHne CIUIOUIHBIX U
JIMHEHYATHIX CHEKTPOB M3JIyYEHUs): CAMOCTOSITENLHO COOMPATh YCTaHOBKY M3 M30BITOUHOIO Habopa obopynoBa-
HUSI; OITUCHIBATH XOJI OIBITA M €T0 PE3yJIbTaThl, HOPMYJIUPOBATH BHIBOBI;

MPOBOJINTH IPH HEOOXOAMMOCTH CEPHIO NPSIMBIX U3MEPEHHH, OIpeIelisis CpeiHee 3HaUeHHEe N3MepsieMOi BEJIH -
9HHBI ((POKYCHOE pacCTOSTHHE COOMpAIOIIeil IMH3BI); 000CHOBBIBATH BRIOOP CIIOC00a M3MEPEHHS/H3MEPHTEIHHOTO
pubopa;

IMPOBOAUTH UCCIIEAOBAHUC 3aBHUCUMOCTEH q)HSPIqCCKI/IX BEJIMYMH C UCIIOJIB30BAHUEM TMPSAMBIX I/IBMepeHHﬁ (SaBI/ICI/I-
MOCTb ITYyTH OT BPEMEHH [PU PAaBHOYCKOPEHHOM JBIDKCHUH 0€3 HaYallbHOM CKOPOCTH; Mepruoja KojiebaHuii MaTe-
MAaTHYCCKOTO MasgTHUKA OT JJIMHBI HUTH,; 3aBUCUMOCTH yIJia OTPAXXCHHU CBETA OT yIJia MaJACHUA U yIJjia IIPpEeIoMIIC-
HUSI OT YIJia NaJIeHuns ): INIAaHUPOBATh HCCIIeI0BAHUE, CAMOCTOSITENILHO COOUPATh YCTAHOBKY, (PUKCHPOBATH PE3yiib-
TaThl MOJTYYEHHOH 3aBUCHUMOCTH (PM3MYECKUX BEJIMYMH B BUJE TaOJIUI U rpaMIKOB, JIeTaTh BHIBOABI [0 PE3yJIbTa-
TaM HCCIIEJOBaHNUS;

MPOBOJINTH KOCBEHHBIE M3MEPEHUsI (PU3MUECKHUX BEINYNH (CPEHSsI CKOPOCTh M YCKOPEHHE TeJla NP PaBHOYCKO-
PEHHOM JIBIDKEHHH, YCKOPEHNE CBOOOHOTO TaJICHU S, XKECTKOCTD NPYKHUHBI, KOOQ(UIIMEHT TPEHHS CKOJIbKe-
HUsI, MEXaHW4ecKasi paboTa ¥ MOIIHOCTb, YAaCTOTa U MEPUO]] KoJIeOaHUH MaTEMaTHIEeCKOTO M IPYXHHHOTO MasiT-



HHUKOB, ONITHYECKAsl CHJIa COOMPAIOIIEH JIMH3bI, PAJANOAKTHUBHBIN ()OH): IJIAHUPOBATh U3MEPEHNUS; cCOOMpaTh JKcIe-
PUMEHTAJIBHYIO YCTaHOBKY M BBINTOJIHATH U3MEPEHHS, CIEAYS MPEI0KEHHON NHCTPYKIIMH; BBIYUCIISITH 3HAUCHHUE
BEJIMYMHBI ¥ aHATU3UPOBATH MOTYUCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOH MOTPEITHOCTH M3MEPEHHH;

co0Jo1aTh IpaByiIa TEXHUKU 0€30MacHOCTH NPH padboTe ¢ 1abopaTopHBEIM 000pyI0BaHHEM;

pas3nuyaTh OCHOBHBIC IIPH3HAKU N3YYEHHBIX (PM3MUYECKUX MOJICNEH: MaTepuabHas Touka, abCOIF0THO TBEPJ0E
TEJIO, TOUCUHBII NCTOYHHK CBETA, JIyd, TOHKAs JINH3A, ITIAHETapHasi MOJEIb aTOMa, HyKJIOHHAst MOZIETh aTOMHOTO
Aapa;

XapaKTepU30BaTh IPUHINIBI ICHCTBHS N3yYCHHBIX IPHOOPOB M TEXHMYECKNUX YCTPONCTB C OMOPOH HA MX OIHCA-
HUS (B TOM 9YHCIIE: CTIUAOMETD, JaTYUKH TOJIOKECHHUS, PACCTOSHHSA M YCKOPEHUS, PAKETa, 9X0JIOT, OUKH, EPHCKOTI,
(oToanmapaT, ONTHIECKHE CBETOBOABI, CIIEKTPOCKOII, JO3UMETp, KaMepa BuiibcoHa), HCMOIb3ysl 3HAaHHUS O CBOH-
cTBaxX (PM3MUCCKUX SABICHUI U HEOOXOANMBIE (PM3NIECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEeMaTHYHbIE PUCYHKH N3yYECHHBIX TEXHUYECKUX YCTPOICTB, N3MEPUTEIBLHBIX TIPHOOPOB U
TEXHOJIOTMYECKHX ITPOLIECCOB MPH PEIICHUH YIeOHO-TIPAKTHYECKUX 33/1a4; ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUS
n300pakeHMH B INTIOCKOM 3epKajie U COONpAroIIeil JIIH3e;

MIPUBOJNUTH IPUMEPBI/HAXOAUTH HHPOPMAIIHMIO O IPUMEPAX MPAKTHIECKOTO MCIIOIb30BaHNS (PU3NIECKUX 3HAHUH B
TTOBCETHEBHOM XHM3HM 1151 o0ecriedeHnst 0€30IIacHOCTH TP OOpAIIeHUH ¢ MPUOOpPaMH M TEXHHYECKUMHE YCTPOU-
CTBAMH, COXPAaHEHUS 3I0POBbBS M COOIIOACHHUS HOPM SKOJIOTHIECKOTO TIOBEICHUS B OKPY KafOLIeH cpeae;
OCYIIECTBIISTh MOUCK HHPOPMAUU (PU3NIECKOTO COAEPkKaHU B ceTH VIHTEpHET, CaMOCTOSATENbHO (HOPMYITUPYS
TIONCKOBBIN 3aMPOC, HAXOJUTh IIYTH OIIPEAEICHUS JOCTOBEPHOCTH TOJIydCHHON HH(OPMAIIH Ha OCHOBE UMEIO-
MUXCA 3HAHUM U JOIIOJTHUTCIIbHBIX HCTOYHHUKOB,

UCIIOJIb30BaTh MY BHINIOJIHEHUH YUeOHBIX 33/laHUi HayYHO-TIOMYJSIPHYIO JIUTEPATYpy (PU3NUECKOTO COJepIKaHMUs,
CIpaBOYHBIC MaTepHabl, pecypchl ceTi MHTepHeT; BiaaeTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBa-
HuUst “HQOPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO;

co31aBaThb CO6CTBeHHI)Ie MACbMCHHBIC U YCTHBIC COOGHIGHI/I)I Ha OCHOBC HH(bOpMaHIfll/I N3 HCCKOJIBKUX UCTOYHHUKOB
(bu3HIECcKOro coaepskaHus, MyOINIHO MPEACTaBIATh PE3YJIbTATHI IPOCKTHON MIIH NCCIIEI0BATEINbCKON NEATEIbHO-
CTH; TIPY 3TOM TPaMOTHO HCIIOIb30BaTh N3yUCHHBIH MOHATHIHHBIA anlapaT H3y49aeMoro paszena (Gu3nKa 1 Conpo-
BOJK/IaTh BBICTYIUICHHE NPE3EHTANEH C y4ETOM 0COOCHHOCTEH ayIUTOPHH CBEPCTHHKOB.

Bboree neranpHO MIaHWpyeMbIe Pe3yiIbTaThl O0OyUYCHHS TPEICTABICHBI B TEMAaTHYCCKOM
TUTAHUPOBAHUH.

6. Coaep:kanme kypca ¢pusuku B 9 Kiacce
dusnueckoe 06pazoBaHNe B OCHOBHOM IIKOJIE JOJKHO oOecreuuTs (hopMUpoBaHue y 00y-
YaIOMIMXCS NPEJCTaBICHUN O HAyYHOM KapTHHE MHpa — BaKHOT'O pecypca Hay4dHO-TEXHUYECKOTO
nporpecca, 03HaKOMJIEHHE 00ydJaroluxcsi ¢ pU3MUECKUMHU U aCTPOHOMHUYECKUMHU SIBJICHUSMH, OC-
HOBHBIMU ITPUHIIUIIAMHU paOOThl MEXaHNU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOICTB U MpUOOPOB, pa3-
BUTHE KOMIIETEHLIMH B PELICHUH NH)XCHEPHO-TEXHUUYECKUX U HAYYHO-UCCIIEIOBATEIbCKUX 3aa4.

1. 3akoHBI B3aUMOACHCTBUS U JBMKEHUS T

MarepuansHas Touka. Cuctema otcueta. [lepememenue. CKOpoCTh MPSIMOIUHEHHOTO paBHOMEP-
Horo ABwxeHus. [Ipsamonunneiinoe

PaBHOYCKOPEHHOE JIBH)KEHHE: MITHOBEHHAsi CKOPOCTb, YCKOpEHUE, nepementienue. I'paguku 3aBu-
CUMOCTH KMHEMAaTU4YECKHX

BEJIMYMH OT BPEMEHHU IIPU PaBHOMEPHOM U PaBHOYCKOPEHHOM JBM>KEHUU. OTHOCUTENBHOCTh MEXa-
HUYECKOTO JBUKCHHUS.

WNueprmansHble cucteMbl oTcuera. [lepBblit, BTopoii u TpeTuit 3akonsl HetoToHa. CBOOOAHOE Majie-
HUe. 3aKOH BCEMUPHOTI'O TATOTeHUs. MIcKyccTBeHHBIE ClTyTHUKM 3eMin. MiMiynbe. 3aKoH coxpaHe-
HUS UMITyJbca. PakeTsl.

2. Mexanuueckue KonebaHus U BOJIHBL. 3BYK.

Koneb6arenbnoe nmwxkenne. Konebanus rpysa Ha npyxuae. CBoOoaHbIe kKoyebanus. Komedarens-
Has cucteMa. MasTHUK. AMIUIMTY]Ia, IEPUOJI, YaCTOTa KOJIeOaHMA.

[TpeBparienust 3Heprun MpH KojedaTeaIbHOM JBMKEHHUH. 3aTyXarolre KoineOanus. BeiHyX/1eHHbIe
Kosiebanus. Pacripoctpanenue konebanuit B ynpyrux cpenax. [lonepednbie U mpoa0JibHbIE BOJTHBI.
CBs13b IIMHBI BOJHBI CO CKOPOCTBIO €€ pacHpOCTpPaHEHUsS M MEpPUOAOM (4acToToi). 3BYKOBBIE
BOJIHBI. CKOPOCTH 3ByKa. BricoTa M rpOMKOCTB 3ByKa. JXO.

3. DJIEKTPOMAarHUTHBIC SIBIICHUS

OnHOpoHOE M HEOJHOPOJHOE MAarHuTHOe mnoje. HampaBneHue Toka W HalpaBiIeHHE JIMHUHA €To
MarautHoro noiisi. [Ipasuno GypaBunka. OOHapykeHne MarHuTHOro nouid. [IpaBuio neBoi pyku.



NHnykiuss MarHuTHOrO 1ojisi. MarHUTHBIA MOTOK. DJEKTPOMAarHuTHas WMHAYKIUA. ['eHeparop
MepeMeHHOT0 Toka. IIpeoOpa3oBaHus DSHEPTHMH B JJIEKTPOTCHEpaTopax. KOJIOTHYECKUE
npo0sieMbl, CBS3aHHBIE C TEIJIOBBIMH M THUAPODJIEKTPOCTAHIUSAMHU. DJIEKTPOMArHUTHOE TOJIE.
ONeKTpOMarHuTHble  BOJIHBI.  CKOPOCTh  pachpoCTpaHEHUsi  AJCKTPOMArHUTHBIX  BOJIH.
DJIEKTpOMarHuTHas IpUpoja CBETa.

4. CTpoeHue aToMa U aTOMHOTO Si7jpa

PannoakTMBHOCTh KaK CBHUAETEIBCTBO CIOXKHOTO CTPOEHHUs aTOMOB. Aunbda-, 6eta- U ramMma-
usnydeHusi. Omnbitel Pesepdopna. fAnepnas momens aroma. PaanoakTHBHBIE MPEBpAILCHUS
aTOMHBIX szep. [IpoToHHO-HEUTpOHHAs MOZENb s/ipa. 3apsAI0BOE M MacCOBOE 4ducia. SaepHble
peakuun. [enenue u cunres saep. CoxpaHeHHE 3apsiIOBOIO U MAacCOBOTO YHCEIN IMPHU SACPHBIX
peakumsx.

JlaboparopHbie pabOTHI:

1. UccnenoBanue 3aBUCHMOCTH MIEPHOJIa U YACTOTHI CBOOOTHBIX KOJICOAHUN HUTSIHOTO MasiTHUKA OT
€ro JUIMHBI.

2. I3mepenue yCcKOpeHus: CBOOOTHOTO MaIeHHsI C TIOMOIIBIO MasiTHHUKA.

3. U3yuenue sBiaeHUS 371€KTPOMAarHUTHON UHTYKITHH.

4. 3yueHne TPEeKOB 3apsyKEHHBIX YaCTHIL 0 TOTOBBIM (poTorpadusim.

HNudpopmanus 00 ncnoanzyemom Y MK.

Jlis peasin3anuy nporpamMmbl UCIoiib3yercs: yueOHuk «®usuka 9», aprop Ilepoiukun A. B,
I'ytauk E. M., uckmouennsiil u3 @enepanbHoro nepeuns yueoHukoB (IIpukaz MunnpocsenieHus
Poccun ot 18.05.2020 N 249 "O BHeceHuu u3MeHeHHH B defepanbHbIi IepeueHb y4eOHUKOB, pe-
KOMEHAYEMBIX K MCIOJb30BAaHUIO MPHU peaIu3alyy UMEIOUINX FOCYAapCTBEHHYIO aKKpPEAUTALINIO
00pa3oBaTeNbHBIX MPOrpaMM HayaJIbHOTO 0OLIEro, OCHOBHOI'O OOIIEro, cpeAHero ooiero oopaso-
BaHUs, yTBEPKACHHBIN pruka3oM MuHKcTepcTBa pocemienus Poccuiickoit @enepanuu ot 28 ne-
kabps 2018 r. N 345").

B y4ueOHO-MeToandecknii KOMIUIEKC (TOMUMO y4eOHUKOB) BXOST TaK)Ke ITpOrpaMma Kypca,
pabouue TeTpau, METOAUYECKOe ITocodue I yUuTest, COOpHUK BOIPOCOB U 3aJ1a4 10 (hU3HKE JUIs
OCHOBHOM ILIKOJIBI TOTO K€ aBTOPA.

Oco0EeHHOCTBIO JAHHOTO Y4eOHUKa SIBIISIOTCS:

* U3JI0)KEHHE YyU4eOHOro MaTepuraia B JUAJIOTOBOM PEXHME;

* HCIOJIB30BAHUE JIBYX CAMOCTOSITEIbHBIX, B3aUMOJICHCTBYIOIMX HH(OPMAIIMOHHBIX PSIJIOB
— BepOaIbHOIO U BU3YaJIbHOTO;

* HAJIMYKE CIEeUUAIbHBIX MPAKTUKYMOB 110 00YUYEHUIO peIIeHus 3a/1ad.

N3noxeHne ydaeOHOro MaTepHaia B yueOHUKe COOTBETCTBYET aBTOPCKON IporpaMMe Kypca
(GU3UKN B OCHOBHOM HIKOJIE.



7. TemaTuueckoe " KAJICHAAPHOC IJIAHUPOBAHHUE.

TemaTuuyeckoe MIIAHUPOBAHME

Haspanmue pa3neios, KoJa-Bo Ilinanupyembie pe3yJbTaThl KOHTDOIE
TeM 4acoB JINYHOCTHBIE npeMeTHbIe MeTanpeaMeTHbIe P
3akoHbl B3aMMojeii- 30 e copmupoBath mnosHa- | [loHUMaHKe U CTIOCOOHOCTH ONUCHIBATE M O0BACHATE pusu- | Pezynamugnsie: ITposepka BbImON-

CTBUSA M JABHIKCHUSA
TEJI

BaTeNbHBIH MHTEpPEC K
IpeaMETy, YBEPEHHOCTh B
BO3MOXKHOCTH  ITO3HAHMSA
IpUPOIBI, HEOOXOJUMO-
CTH pa3yMHOTO HCIIOJIB30-
BaHUs JNOCTH)KEHUN HAayKU
U TEXHUKH, yBaKEHHE K
TBOpLIAM HayKH, YyBCTBO
NaTpuoTU3Ma;

e copMHpOBaTH  CaMo-
CTOSATENILHOCTh B MPUOO-
peTeHnu 3HaHUH o (usm-
YECKHUX SIBICHHUAX: MeXa-
HUYECKHUX, JJIeKTpUYe-
CKUX, MarHWTHBIX, TEIUIO-
BBIX, 3BYKOBBIX, CBETO-
BBIX;

e chopmHupoBaTh MO3Ha-
BaTeJbHBIE HWHTEPECHl U
TBOpYECKHE CIIOCOOHOCTH
npu W3y4eHWH (Qu3nye-
CKHX TIpHOOPOB M CIIOCO-
60B wm3MepeHus ¢usnye-
ckux BeanmunH (CU, cra-

PUHHBIC MEpBI  JUIMHBI,
Beca, o0bema);
® HAYYHUTHCS  CaMOCTOS-

TENBHO TpHOOpeTaTh 3Ha-
HUS O crocobax m3Mepe-
HUSA (bH?:I/I‘-IeCKI/IX BCJIIMYUH
Y MIPAKTUYECKON 3HAYUMO-
CTH WM3YYEHHOTO MaTepu-
ana;

YECKHUE SBJICHUS: IOCTYNAaTEIbHOE ABMKEHHUE, CMEHA THS U
HOYM Ha 3emile, CBOOOIHOE MalIeHHE Tel, HEBECOMOCTb,
JIBUYKEHHE 110 OKPY>KHOCTH C IMIOCTOSIHHOM 10 MOJIYJIIO CKO-
pPOCTHIO;

3HaHUE U CIOCOOHOCTH TaBAaTh ONPEACICHIUS/OIMCaHuS (PH-
3UYECKUX MOHATUM: OTHOCUTENIBHOCTD JABUKEHUS, T€OLEH-
TpUYECKasl U TeIMOLEHTPUYECKasi CUCTEMbI MUpPa; MepBast
KOCMHYECKasi CKOPOCTh, PEAKTUBHOEC JIBUXKCHUE; (pusmye-
CKHMX MOJieNeil: MaTepuaibHas TOUKa, CUCTEMa OTCUETa;
(HU3UYCCKUX BEIUYMH: MIEPEMEIIICHHE, CKOPOCTh PaBHOMEP-
HOTO NPSMOJIMHENHOr0 IBM>KEHUSI, MTHOBEHHAs! CKOPOCTh U
YCKOPEHHE MPHU PaBHOYCKOPEHHOM IPSIMOJIMHEIHOM JIBU-
JKEHUH, CKOPOCTh U LICHTPOCTPEMUTENLHOE YCKOPEHUE NPU
PAaBHOMEPHOM JIBIKEHUH Te€JIa 0 OKPY>KHOCTH, UMITYJIbC;
[NoHnmanue cMBICTIa OCHOBHBIX (DU3WYECKHUX 3aKOHOB: 3a-
KOHbI HpI0TOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOH CO-
XpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHUsI SHEPTUU U YMEHUE
MIPUMEHSTh UX Ha MPAKTUKE;

YMeHue npuBOAUTH MPUMEPHI TEXHUUYECKUX YCTPOMCTB U
JKUBBIX OPraHU3MOB, B OCHOBE IEPEMEIICHNS KOTOPbIX Jie-
JKAT TPUHLHUI PEAKTUBHOTO JBWKEHHUS; 3HAHHE U YMEHHUE
OOBSCHATH YCTPOWCTBO M JEHCTBHE KOCMHUYECKUX PaKeT-
HOCHUTEJICH;

YMeHue u3MepsiTh: MTHOBEHHYIO CKOPOCTb M YCKOPEHHE
MIPU PaBHOYCKOPEHHOM MPSAMOJUHEHHOM JBUKEHUHU, LICH-
TPOCTPEMUTENILHOE YCKOPEHUE TIPU PABHOMEPHOM JABHXKE-
HUH 10 OKPY’KHOCTH;

YMeHue ucnoiabp30BaTh NOJTYyYEHHbIE 3HaHUS B IOBCEIHEB-
HOW JKU3HU (OBIT, IKOJIOTHSI, OXpaHa OKPYKAIOIIeH CPEJIbl)

® OBIAJICTh HABBIKAMHU ITOCTAHOBKH
LieNeH, TITaHUPOBAHHS,;

® HAYYUTHCS TIOHMMATh Pa3IHIHs
MEXIY TEOPETHIECKUMH MOJIEIISIMH 1
peanbHBIMH  OOBEKTAMH, OBJAIETh
PEryJIATUBHBIMUA  YHUBEPCAJIbHBIMHU
JNEUCTBUSAMH Uil OOBSICHEHUS SBIle-
HUM Tpuponsl (pamyra, 3aTMEHHE,
paciIupeHue Tell Ipu HarpeBaHUN);

® OBJIAJICTh DBPHCTHYECKUMH METO-
JAaMH TIPU PEIIeHUH mpobieM (Tepe-
X0/ *KUAKOCTH B T1Ap WIIM B TBEpPAOE
COCTOSIHME M TIEPEXOJ BEIIeCTBA U3
TBEPAOTO COCTOSIHUS B ra3000pa3Hoe,
MUHYS )KUAIKOE);

® OBJIAJICTh HABBIKAMH CaMOCTOSI-
TENILHOTO NPUOOpETeHHs 3HAHUH O
JUIMHE, 00beMe, BPEMEHH, TemIiepa-
TYype;

® OBJIJICTh HABBIKAMH CaMOCTOSI-
TENBHOTO MPUOOPETEHHS 3HAHUM TIPH
OTIpe/ICIEHNH LIEHBI JCNIEHUsI U 00b-
€Ma, TIOCTAaHOBKH LI, TUIAHWPOBa-
HUsI, CAMOKOHTPOJII M OLEHKH pe-
3yJIbTaTOB CBOEH HEATENBHOCTH; O CO-
3/1aTeNsIX COBPEMEHHBIX TEXHOJIOTH-
YeCKUX MPHOOPOB U YCTPOMHCTB;

Ho3nasamenvuuie:

e (GopmupoBaTH yMEHHSI BOCIIPHHU-
MaTh W mepepadareiBaTh HH(pOpMa-
LU0 B CUMBOJINYECKOW (opMme npu
nepeBoze PU3NIECKUX BEIUUHH;

HEHMS JTOMAIIHUX
3amaHuid, Jabopa-
TopHas paboTa
Nel, ombIThl, Tpe-
3CHTAllMd U JI0-
KJIaJ1bl, KOHTPOJIb-
Hast pabota Ne 1.




® JICIIONIB30BATh SKCIIEPH-
MCHTAJIbHBIA METOd HC-
CIICOBAHUS,

® YBAXKUTEJIBHO OTHO-

CHUTBCSI APYT K APYTY H K
YUHUTEIIO.

e (hOpMHUpOBaTH YMEHHUS BOCIPHHU-
Marth, HepepadaTbiBaTh M BOCIPOH3-
BOJHUTH HH(GOPMAIHIO B CIOBECHOI 1
o0pa3Hoii popme;

e (hOpMHUpOBaTH HAaBBIKU CAMOCTOS-
TENBLHOTO MOMCKA, aHallu3a U 0TOopa
nHdopManuu ¢ ucrons3oBanueM Ma-
TepHeTa, CIPAaBOYHON JIUTEPaTypHI
JJIA IIOATOTOBKH npe3eHTauMﬁ;

Kommynuxamuenuie:

® Pa3BUBATH MOHOJIOTHUECKYIO U AHa-
JIOTUYECKYIO Pedb;

® YMETh BBIPAXKaTh CBOU MBICIIH, CIIy-
maTh coOeceHWKa, IOHUMATh €ro
TOYKY 3pEHHs, OTCTamBaTh CBOIO
TOYKY 3pEHHUs, BECTU TUCKYCCHUIO;

® HAy4IHUThCS paboTaTh B Mape Ipu n3-
MEpPEHUH AJIUHBI, BBICOTHI, YaCTOTHI
MyJbCa;

® yMeTh paboTaTh B IpyIIIE.

Mexannveckune KoJie-
OaHust U BOJIHBI. 3BYK
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e chopMHpOBaTh II03HA-
BaTeIbHBIH HMHTEpEC K
IIpeAMeTy, YOeXIeHHOCTD
B TO3HaBa€MOCTH IIpHU-
POIBI, CAMOCTOSATEIBHOCTh
B TPHOOPETEHUH TPaKTH-
YECKUX YMEHMUI];

e copmupoBaTh UHTENI-
JIEKTyalnbHBIE W TBOpYE-
CKHE CTIOCOOHOCTH, Pa3BH-
BaTh UHUIATHBY;

e chopMHpoBaTh CHOCOO-
HOCTh K CaMOCTOSITENb-
HOMY TIpHOOPETEHUIO HO-
BBIX 3HAHUH W TIpaKTHYe-
CKHX YMEHUH;

e chopMupoBaTh LeH-
HOCTHBIE OTHOIIEHUS JAPYT
K IpyTy, K yYHUTEI0, K pe-
3yJIbTaTaM 00y4eHHUs;

[ToHnMaHue H CIIOCOOHOCTD ONUCHIBATh U OO BACHATH (HH3H-
YeCcKHe SIBJICHUS: KOJIeOaHUsl MATeMAaTHYeCKOTO H IIPYKHH-
HOTO MasiTHHKOB, PE30HaHC (B TOM YHCIIe 3BYKOBOIT), MeXa-
HHYECKHE BOJIHBL, JUTMHA BOJIHBI, OTPAXKEHHE 3BYKa, 9XO0;
3HaHWE M CIIOCOOHOCTh J[aBaTh ONpeAeieHus HUIHISCKUX
MOHSTHI: CBOOOIHEIE KOJIEOaHs, KoJieOaTeIbHas CUCTEMA,
MAasATHHUK, 3aTyXaroIue KOHC6aHI/I${, BBIHYXKICHHBIC Konebda-
HUS, 3BYK W YCJIOBHS €T0 PacHpOCTPaHEHUS; (PH3MUECKUX
BEJIMYMH: aMIUIUTY/1a, TIEPUO ¥ 9acToTa KojiebaHui, co0-
CTBEHHAsl yacToTa KoJieOaTeIbHOW CUCTEMBI, BHICOTA,
[TemOp], TPOMKOCTH 3ByKa, CKOPOCTH 3BYKa; (PM3UUIECKUX
MoJiesieli: rapMOHHYECKUe KOoeOaHHs, MaTeMaTHIeCKnui
MasTHHUK;

BHa}IeHI/IC OKCIICPUMEHTAJIbHBIMU METOAAMHU HCCJIIEA0BA-
HU 3aBUCUMOCTH II€pUOAAa U YaCTOTHI KOJIeOaHUi MasT-
HHKa OT JUIMHBI €r0 HUTH.

Pezynamuesnuie:

® OBJIAJIETh HABBIKAMH CaMOCTOS-
TENBHON IOCTAHOBKM LEJH, IIaHHUPO-
BaHMA XO/a DSKCIEPHUMEHTa, CaMo-
KOHTPOJISL U OLIEHKH PE3yJIbTaTOB U3-
MEpPEHUS pa3MEPOB MaJbIX Tell;

® OBIAJETh IBPUCTUUECKUMHU METO-
JaMH pemIeHHs MpoOieM, HaBBIKaMHU
00BsicHeHU ABNeHUA AU y3uy;

® OBJIA/IETh HABBIKAMH CaMOCTOS-
TEJIFHOTO TPHOOpEeTeHHsT 3HAHUU O
B3aMMOJICHICTBHM MOJIEKYNl Ha IIpH-
Mepe H3MeHeHHs (HOpMBI Tena Hpu
PaCTSDKEHMH M CXAaTHU YIOPYroro
Tena, 00 arperaTHOM COCTOSTHMU Be-
mectBa Ha 3emiue u mina”erax Coui-
HEYHOU CHCTEMBI;

Iloznasamenvnoie:

[IpoBepka BBITION-
HEHHS JIOMAITHIX
3aJaHui, caMo-
CTOATEIFHBIE pa-
6011, MabopaTop-
Has pabora Ne 2,
OTIBITHI, TIPE3CHTA-
U W JOKJIaJIbl,
KOHTPOJIbHAS pa-
6ota Ne2.




® HaydUTHCA T0JIb30-
BaThCS OIKCICPUMECHTAIb-
HBIM METOJOM HCCJICHOBa-
HUS TIPU W3MEPEHUH pa3-
MEpOB MaJIBIX TEIT;

e mpuHUMATh ¥ 00OOCHO-
BBIBAaTh pEIICHHUS, CaMO-
CTOSITETILHO OLIEHUBATh pe-
3yJbTaThl  CBOUX  JeHl-
CTBUH;

e chopmupoBath  yOex-
JICHHOCTh B HEOOXOUMO-
CTH Pa3yMHOTO HCIOJB30-
BaHUS JOCTIDKEHUH HayKd
M TEXHOJIOTHH.

® OBIAJICTh NO3HABATCIBHBIMU YHH-
BEpCAJbHBIMA yYCOHBIMH JICHCTBU-
SMH Ha IpEMepax THIoTe3 s 00b-
SICHEHHS CTPOCHUS BEILIECTBA U MOJIe-
KyJbl, sBIeHUS IudQy3un B rasax,
KHAKOCTSX W TBEPIBIX TeJax, B3au-
MOJICHCTBHS MOJIEKYJT ¥ DKCTIEPUMEH-
TaJIbHOM NPOBEPKH BHIJBUTAEMBIX TH-
HOTE3 C MIOMOILBIO OTIBITOB;

® yMeTb IPEIBUACTH BO3MOXKHBIE pe-
3yJIbTaThl, TOHMMAaTh  Pa3IUYUs
MEK/1y UCXOAHBIMU (DaKTaMH U TUIIO-
Te3aMHU Uil UX OOBSICHEHUS, MEXIy
MOJETSIMU  (MOJIeNIb  OPOYHOBCKOTO
JBHYKCHHUS, MOJICKYJIBI BOJBI, KHCJIO-
pola) U pearbHBIMU OOBEKTaMH;

® yMeTb IPEIBUACTH BO3MOXKHBIE pe-
3yIbTaThl CBOMX JCHCTBHUII IPH H3Me-
HeHUH POPMBI JKUIKOCTH, OOHApYKe-
HUM BO31yXa B OKpYXKalolleM IIpo-
CTPaHCTBE;

® OBJIQJICTh I103HABATEIBLHBIMH YHU-
BEpCAIbHBIMU y4eOHBIMH JEHCTBU-
SIMH TIPH COCTaBJICHHH CPaBHHUTEIb-
HBIX TaOJIuII;

Kommynuxamugnvie:

® pa3BUBAThb MOHOJIOTHYCCKYIO u
JIHAJIOTUYECKYIO PEUb;

® yMeTh BOCHPUHUMATH IepepadaThi-
BaTh U MPEABSIBISATh HHPOpMANHUIO B
CJIOBECHOM, 00pa3Holi (hopmax, BbIpa-
»KaTh CBOU MBICJIH, CIIyIIaTh cobece -
HUKa, IPUHUMATh €r0 TOUKY 3pEHUs,
OTCTauBaTh CBOIO TOUKY 3PEHHMS, Be-
CTH JTUCKYCCHIO;

® yMeTh paboTaTh B TPyIIIe

3HeKTpOMaFHl/lTHOC
moJie

20

e chopMupoBaTh TIO3HA-
BaTENbHBIA HMHTEpPEC U
TBOPYECKYIO HHUIIMATUBY,
CaMOCTOSITETFHOCTh B
MPHOOPETEHUN 3HAHHWHA O

[Tonnmanue 1 cmoCOOHOCTD ONMCHIBATh U OOBACHATH GU3U-
YeCKHUe SIBJICHUS/TIPOLIECChI: 3JIEKTPOMArHUTHAS MHAYKIIHS,
CaMOMH/IyKIIHsI, TPEIOMJICHUE CBETa, AUCTIEPCHsI CBETa, MO-
TJIOIEHUE ¥ UCITYCKAHUE CBETAa aTOMaMU, BOSHHKHOBCHHE
JMHEHYATHIX CIIEKTPOB UCTTYCKAHHS U HOTJIOIICHHUST;

Pezynamuensie:

® OBJIQJICTh HABBIKAMH  CaMOCTOS-
TEJIFHOTO TIPHOOpPETeHHs 3HAHUKA O
JBIDKCHUH TEJI HA OCHOBAHUH JINYHBIX
HAOJIOICHU, IPAKTHYCCKOTO OIIBITA,

IIpoBepka BeION-
HEHHS JOMAaITHUX
3aJlaHdi,  caMo-
CTOSITENIbHBIE pa-




MEXaHUYECKOM  JIBHIKE-
HHH, O B3aNMOJCHUCTBUH
TN, TPaKTHYECKHE yMe-
HUS,

® copmMHupOBaTH eH-
HOCTHOE OTHOIICHUE IPYT
K JIpYTy, K YYUTEI0, K pe-
3yJlbTaTaM O0yUYCHUS,

® CTUMYJIHUPOBATh HC-
MOJIb30BaHHE JKCIIEepH-
MEHTAJILHOT'O METOJIa HC-
TIOJIF30BAHUS TIPH H3y4e-
HUHM PaBHOMEPHOTO U He-
PaBHOMEPHOTO JBIKCHUS,
CKOpPOCTH JIBI)KCHUS TEIT;
® yMETh MPUHIMATH CaMO-
CTOSATENPHBIC  PEIICHUS,
00OCHOBBIBaTh M OIICHHU-
BaThb pESyHI)TaTI)I CBOUX
JIeHCTBUH, MIPOSIBIIATH
I/IHI/IHI/IaTI/IBy HpI/I I/ISy‘Ie-
HUHU MCXAaHUYCCKOIO IABU-
J)KCHHS, B3aMMOJICHCTBUS
Tel,

3HaHHUE U CIIOCOOHOCTH JABATh OTPEICICHNUS/OMCAHUS (PH-
3MYECKUX TOHATHHA: MarHUTHOE IOJIE, TMHUMA MAarHUTHOW
UHAYKLIUH, OJHOPOAHOE M HEOJHOPOJHOE MarHUTHOE IIOIE,
MarHUTHbII IOTOK, IEPEMEHHBIM JIIEKTPUYECKHUH TOK,
JJIEKTPOMArHUTHOE TIOJ€, DIEKTPOMArHWTHBIE BOJIHBL,
3JICKTPOMAarHUTHBIE KOJEOAHUs, PagHOCBSI3b, BHUANMBIN
cBeT; pU3NYECKUX BEIMYMH: MarHUTHAsI MHIYKIHS, HHIYK-
TUBHOCTb, IIEPUOJI, YaCTOTA M aMIUIUTY/a IE€KTPOMarHuT-
HBIX KoJIeOaHuUil, IOKa3aTeIN PEJOMIICHHS CBETA;

3HaHMe (GOPMYIHPOBOK, NMOHMMAaHHWE CMBICIa U YMEHHE
MIPUMEHSTh 3aKOH NpeIOMJICHHs CBeTa U npaBmio JleHna,
KBaHTOBBIX II0CTYJIaTOB bopa;

3HaHUe Ha3HAYCHMA, YCTPONCTBA M NPHUHLIUIA ACHCTBHUL
TEXHUUYECKUX YCTPOWCTB: IJIEKTPOMEXaHUYECKUN HHIYK-
IIMOHHBIA Te€HEPaToOp IEPEMEHHOTO TOKa, TpaHchopmarop,
KoJIe0aTeIbHBIN KOHTYP, AETEKTOP, CIIEKTPOCKOTI, CIIEKTPO-
rpad;

IloHnmanue cyTH MeToJa CHEKTPalIbHOTO aHalM3a U €ro
BO3MOXHOCTEH.

MOHUMAHUS Pa3IHIAi MEXIy Teope-
THYECKOH MOJIEIBI0 «PaBHOMEPHOE
JIBUKECHHE» W PEabHBIM JBHKCHHEM
TEJ B OKPYXKAIOIIEM MHPE;

® OBJIAJICTh HABBIKAMH  CaMOCTOS-
TEIBHOM MOCTAHOBKH IEJIH, IIAHUPO-
BaHHMS XOJa OJKCIEPUMEHTa, CaMo-
KOHTPOJISL M OLICHKH PE3yJbTATOB H3-
MEPECHUA TIPpHU BBINOJIHCHUHN JOMalll-
HUX OSKCIICPUMEHTAJIbHBIX SaﬂaHHﬁ,
nabopaTOpHBIX padoT;

® HAYYHUTBCS CAMOCTOSTEIBHO —HC-
KaTb, OTOMPATh M aHAJTM3HPOBATH HH-
¢dopmanmio B cetn MHTepHET, cripa-
BOYHOM JIUTEPATYE;

® OBJIAJICTh OBPHUCTHYECKUMH METO-
JIaAMH pETeHus TPooIeM;

Ilo3nasamenvnoie:

® BOCIPUHMMATH U NIEPEBOJIUTH YCJIO-
BUSI 33/1a4 B CHMBOJIMYECKYIO (OPMY;
® HaXO/ANTH B TEKCTE TpeOyeMylo HH-
¢dopmarmto (B COOTBETCTBHU C IIe-
JSIMU CBOEH JIESITENbHOCTH);

® OPHEHTHPOBATLCSI B COJAEPKAHUM
TEKCTa, TIOHUMAaTh [EJIOCTHBIH CMBICI
TEKCTa, CTPYKTYpPHPOBATh TEKCT;

® 0TOMpaTh U aHATM3UPOBATH HHDOP-
MallMI0 O B3aUMOJIEHCTBUU TEJ C TO-
Mol MHTepHeTa;

® yMeTh IPEBU/ICTh BO3MOXHbIE pe-
3yNIbTaThl,  TOHMMaTh  Pa3IH4Hs
MEXAY UCXOIHBIMH (paKTaMu M TUIo-
Te3aMU AL UX OOBSCHEHMS, MEXIY
TEOPETHYECKOW MOJIENIbI0 M peallb-
HBEIM OOBEKTOM;

® yMETh MPOBOAMTH IKCIEPHUMEH-
TaJIbHYIO NPOBEPKY BBIJBHHYTHIX I'M-
TI0TE3;

60151, MabopaTop-
HBIe paboTel N
3,4,5,6,7, oOmBITHI,
Ipe3eHTAlMd |
JNOKJIaAbBl,  KOH-
TpOJbHAs paboTa
Ne 3, Tecruposa-
HHE.




® OBJIAJICTh MO3HABATEIHHBIMU YHU-
BepCAbHBIMKM  Y4eOHBIMH JICHCTBU-
SIMA TIDH COCTABJICHUH CPaBHHUTEIb-
HBIX TaOJINII;

Kommynuxamuenoie:

® pa3BUBATh MOHOJIOTHYECKYIO H Ina-
JIOTUYECKYIO Peyb;

® yMETh BOCIIPUHUMATH IiepepadaThl-
BaTh W NPEeNbSBIATH HHpOpMaLUiO B
CJIOBECHOM, 00pa3Hoil popmax, BeIpa-
KaTh CBOM MBICIIH, CITyIIaTh cobece-
HHUKa, IPUHAMATh €T0 TOYKY 3PEHHS,
OTCTaMBaTh CBOIO TOUKY 3PEHHS, BeE-
CTH JTUCKYCCHIO;

® yMeTh paboTaTh B IpyMIIE.

Ctpoenne atoma u
aTOMHOT0 siAipa
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e copMHpOBaTH IIO3HA-
BaTeJIbHBIH HMHTEpEC U
TBOPUYECKYIO MHUIIMATHBY,
CaMOCTOSTEIFHOCTh B
nproOpeTeHNH 3HAaHUH O
JIABJICHUM TBEPIBIX Tell,
JKUJIKOCTEH U Ta30B, IPaK-
TUYECKUE YMCHHS,

® copMHPOBATH IICH-
HOCTHOE OTHOIICHUE JIPYT
K JpYTY, K YUUTENI0, K pe-
3ynbTaTaM O0y4eHHS;

® JCIIOJIB30BAaTh JKCIEpPU-
MEHTaJIbHBIH METOJx WC-
CIIEZIOBAaHUS TIPH H3yde-
HUH JIABJICHHUS;

® yMeTh IPUHUMATH CaMO-
CTOSITENIbHBIE  pEIICHUS,
000OCHOBBIBAaTh M OLIEHU-
BaTh pE3YJIBTaThl CBOMX
JeicTBui, NIPOSABJIATH
WHUIAATUBY TIPH H3yYe-
HUM JaBJICHHUS TBEPABIX
TeJ, JKUAKOCTEH U ra3os;

[ToHrMaHue ¥ CIIOCOOHOCTD ONHUCHIBATh U O0BICHITH (PU3H-
YeCKHe SIBJIICHUS: PaJH0aKTHUBHOCTh, HOHU3UPYIOIINE H3ITy-
YEeHUS;

3HaHMe U CIOCOOHOCTH AaBaTh ONpe ieNieHns/onrcanns ¢u-
3MYECKUX MOHATHH: pPaJNOaKTHBHOCTh, ajb(da-, Oera- u
raMmma-4acTuipl; U3MIECKUX MOJIENIeH: MOJIETIH CTPOCHHUS
aToMoB, npeanoxeHHsie /. Tomconom u O. Pesepdopaom;
MIPOTOH-HEHTPOHHAS MOJIENIb AaTOMHOI'O A/pa, MOJENIb Ipo-
ecca AeJieHHs sAApa aToMa ypaHa; (pU3MYecKuX BEeJUYHH:
TIOTJIOMIEHHAs 71032 M3JIydeHHs, KOI(DPHUIMECHT KauecTsa,
SKBMBAaJIEHTHas J103a, IEPHOJ, NOJTypacnaja;

YMeHHe PUBOAUTH IPUMEPHEI U O0BSCHSITH YCTPOHCTBO U
HNPUHIUI JEHCTBUS TEXHUYECKUX YCTPOUCTB U YCTAHOBOK:
cuetuuk ['eifrepa, xamepa BunbcoHa, mys3slpbkoBas Ka-
Mepa, AJIEPHBII peakTOp Ha MEJUICHHBIX HEUTPOHAX;
VYMeHne u3MepsATh: MOLUIHOCTb JIO03bl PAJUOAKTUBHOIO U3-
JIy4eHHs OBITOBBIM JO3UMETPOM;

3Hanne (QOPMYITUPOBOK, MOHMMAHHWE CMBICIA U YMEHUE
MIPUMEHSTH: 3aKOH COXpPaHEHHS MacCOBOTO YHCIA, 3aKOH
COXpaHEHHUs 3apsiia, 3aKOH paJuoaKTUBHOIO pacnaja, rnpa-
BHJIO CMELICHHUS;

Bnagenue skcrnepuMeHTaIbHBIMU METOAAMHU HCCIENOBa-
HUS B IPOIECCE U3YYEHUS 3aBUCUMOCTH MOIIHOCTH H3Iy-
YEHHs NIPOAYKTOB pacnazaa pafioHa OT BpEMEHH;

Pezynamuenuie:

® OBJIAZICTH HaBbIKaMH CaMOCTOs-
TEJIBHOTO TIPHOOpPETeHHs 3HAHUKA O
JIaBJICHUU TBEPJbIX TeJ, >KUIKOCTEH,
ra3’oB Ha OCHOBAaHHHU JHYHBIX HAOIIO-
JICHUM;

® OBIIJICTh HABBEIKAMH  CaMOCTOSI-
TEJIEHOW MTOCTAaHOBKH IEJH, TUIAHHPO-
BaHUS XOJa OKCICPUMEHTa, CaMo-
KOHTPOJIS M OIICHKH PE3yJIbTaTOB U3-
MEpEHUs] TPU BBHIMOJHCHHH JOMAIII-
HUX SKCICPUMCHTAJBHBIX 3allaHUi,
nabopaTopHBIX PaboT;

® HAYYUTHCSA CAMOCTOSITETIHHO — HIC-
KaThb, OT6I/IpaTB M aHAJIN3UpPOBATh UH-
¢dopmammio B cetn WHTepHer, crpa-
BOYHOM JIUTEpaTypE;

Ilo3nasamenvnoie:

® BOCIPUHHAMATH U IIEPEBOAUTD YCIIO-
BUS 337124 B CHMBOJIMYECKYIO (hOopMY;
® HaxOAWTh B TEKCTE TpeOyeMyIO UH-
¢dopmaruio (B COOTBETCTBUH C Iie-
JSIMU CBOEH JESITENILHOCTN);

IIpoBepka BbIIION-
HEHUS JIOMAIIHUX
3aJlaHdi,  caMmo-
CTOSITENIbHBIE pa-
60ThI1, 1abopaTop-
Hele paboTel Ne
8,9, ombIThI, mpe-
3€HTAllMH H JI0-
KJIaIbl, TECTHPO-
BaHUE.




[TonnMaHue CYTH KCIEPUMEHTAIBHBIX METONOB HCCIIENO-
BaHUS YACTHLL;

YMeHHe UCIIOIb30BaTh MOTyYEHHbIC 3HAHUS B IIOBCEIHEB-
HOM XW3HH (OBIT, YKOJIOTHS, OXpaHa OKPYKAIOIMIeH Cpepl,
TeXHHKa 0€30TIaCHOCTH | Jp.).

® OPHUCHTHUPOBATHECS B COACPIKAHUU
TEKCTa, MOHUMATh I[EJIOCTHBIA CMBICI
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® OTOMpATh U aHAJM3UPOBATH HH(DOP-
MaIi0 O MJaBJICHWH TBEPIBIX TelI,
JKHMIKOCTEH, ra3oB ¢ moMombio MH-
TEpHETa;

® HAYYHUTHCS OLECHWBATH PE3YNIBTATHI
CBOEH eI TETbHOCTH;

L] yMeTI) HpeI[BI/II[eTL BO3MOXXHBIC pe-
3yJ'H)TaTI)I, IIOHUMATh pa3ny1l11/1;1
MEXIy UCXOIHBIMU (haKTaMH M THIIO-
T€3aMU OJId UX O6'I)$ICHGHI/I$I, Me>1<)1y
TEOPETUIECKON MOICNBI0 H pPeab-
HBIM OOBEKTOM;

® YMETh MPOBOAUTH HKCHCPUMCH-
TAIEHYIO TPOBEPKY BBIIBUHYTHIX TH-
1oTe3;

Kommynuxamugnovie:

® pPa3BUBATh MOHOJIOTHYECKYIO H Ta-
JIOTUYECKYIO Peyb;

® yMETh BOCIIPUHHUMATH NepepadaThl-
BaTh W NPEABSBIATH HHPOPMAIMIO B
CIIOBECHOM, 00pa3Hoii popmax, BEIpa-
KaTh CBOM MBICIH, CITyIIaTh cobece-
HHUKa, IPUHAMATh €0 TOYKY 3PEHHS,
OTCTauBaTh CBOIO TOUKY 3PEHHs, Be-
CTH JTUCKYCCHIO;

® yMeTh paboTaTh B TPyIIIIE.

CtpoeHue BceJeHHO

e chopMupoBaTh TIO3HA-
BaTeJbHBIK HHTEpEC U
TBOPUYECKYIO MHUIIUATHUBY,
CaMOCTOSITETFHOCTh B
MpPUOOpETEHUU  3HAHWM,
MIPAKTHIECKUE YMEHUS,;

® copMHPOBaTH LIEeH-
HOCTHOE OTHOILIEHUE APYT
K JIpYTy, K YYUTEII0, K pe-
3yJbTaTaM O0yUYCHUS,

IIpencraBiaeHue 0 cOCTaBe, CTPOCHUH, MPOUCXOKICHUN U
Bo3pacTe COTHEUHOU CHCTEMBI,

YMeHre NpUMEHSTh PU3HMYECKUE 3aKOHBI IS 00BSICHEHUS
JABUXKCHUS IIJIAHET COHHeqHOﬁ CHCTEMBI,

3HaTB, 9TO CYIIECTBECHHBIMHU ITapaMETpaMu, OTINYAOIIUMHU
3BE3AbI OT IUIAHET, ABJIAKOTCA UX MaCChl 1 HCTOYHHUKH DHEP-
rud (TEPMOSICPHBIC PEaKIMK B HEIPax 3BE31 U PaTHOaK-
TUBHBIC B HEJ[pax ILIAHET);

CpaBHUBaTh (QU3MUECKHUE U OPOUTAIHLHBIC ITapaMeTpPhI Ija-
HET 36MHOU IPYIMIBI ¢ COOTBETCTBYIOIUMHE MapaMeTpaMu
IUTAHET-TUTAHTOB M HAXOJUTh B HUX OOIIEe U Pa3InIHOC;

Pezynsamuegnoie:

® OBJIAZICTH HaBbIKAMH CaMOCTOs-
TEJILHOTO TPHOOPETEHHsI 3HAHUN Ha
OCHOBAaHUU JIMYHBIX HAOJIOJCHUH,
MIPAKTUICCKOI'O OIIbITA,

® OBJIAZICTH HaBbIKAMH CaMOCTOs-
TEJILHOW MOCTAHOBKH IEJIH, TUIAHUPO-
BaHUS XOJa DKCICPUMCHTa, CaMo-
KOHTPOJIS. M OIICHKH PE3YJIbTAaTOB U3-
MEPCHUSI TPU BBIMOJHCHHH JIOMAIII-
HUX SKCHCPUMCHTAIBHBIX 3aJaHUM,
nabopaTopHBIX PaboT;

IIpoBepka BbIIIOI-
HEHUSl JIOMAITHUX
3aJlaHui,  caMo-
CTOSITETIbHBIE pa-
60ThI, 1abopaTop-
Hele paboTel N
10,11, OIIBITHI,
Ipe3eHTallul |
JIOKJIabl, TECTH-
poBaHue




® CTUMYIHPOBAThH uc-
MOJBb30BAHUE  JKCIEPHU-
MEHTAJIBHOTO METOJa HC-
MOJb30BAHUS IIPH H3yde-
HUM TPOCTBIX MEXaHWU3-
MOB;

e yMETb NPUHHMATh CaMO-
CTOATENbHBIE  pEIICHuS,
000CHOBBIBaTb U OLIEHH-
BaTh pE3YJbTaThl CBOMX
JIeHCTBUH, NIPOSIBIIATD
UHHULMATHBY IIpH H3y4e-
HUM paboOTHl, MOIIHOCTH,
SHEPIUU;

OO0BsacHATE cyTh 3¢ dekra X. ommrepa; popmymupoBats u
OOBSCHATH CYTh 3aKOHA D. Xab0ma, 3HaTh, YTO ITOT 3aKOH
SBUJICSL SKCIICPUMEHTAJIBHBIM MOATBEPKICHUEM MOJEIN
HecTanmoHapHOW Bcenennoii, otkpeitor A. A. @puama-
HOM.

® HAyYUTHCS CaMOCTOSTENBLHO HC-
KaTh, OTOMpaTh U aHAJIU3UPOBATh WH-
¢dopmammto B cetrn UHTEepHeT, crpa-
BOYHOM JINTEPATYPE;

Ilo3nasamenvnole:

® BOCIIPHHUMATH U MIEPEBOIUTH yCIIO-
BHS 33J1a4 B CUMBOJIMYECKYIO (hOPMY;
® HAXOJUTh B TEKCTE TPEOYEMYIO HH-
¢dbopmarmo (B COOTBETCTBUU C Iie-
JSIMU CBOCH JIESITENIbHOCTH);

® OPHEHTUPOBATHCS B COJEPKAHUM
TEKCTa, TIOHUMATh LEIIOCTHBIA CMBICIT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® 0TOMPATH U aHATM3UPOBATh HHPOP-
MAIMI0 O CKOPOCTH JBUKCHHUS TEI C
nomo1ubo MHTEepHeTa;

® yMETh MPEABUICTh BO3MOXKHBIC pe-
3y/lbTaThl, [OHAMATh  PA3IUYUI
MEXIy UCXOIHBIMU (haKTaMH M THIIO-
Te3aMH JJISI UX OOBSICHEHUS, MEKIY
TEOPETHYECKOW MOJIENIbI0 U pealib-
HBIM O0OBEKTOM;

® yMETh IPOBOAUTH IKCICPUMEH-
TAbHYIO TMPOBEPKY BBIBHHYTHIX TH-
noTes;

Kommynuxamuenuie:

® Pa3BHBATh MOHOJIOTHYCCKYIO U JIHA-
JIOTHYECKYIO PEUb;

® yMeTh BOCIIPHHHUMATH IepepadaThi-
BaTh U NMPEABABIIATH I/IH(i)OpMaHI/I}O B
CJIOBECHOM, 00pa3Ho#l popMmax, BbIpa-
’KaTh CBOM MBICITH, CIIyIIaTh cobece-
HHKA, IPUHUMATE €TI0 TOYKY 3pPEHU,
OTCTaWBaTh CBOIO TOYKY 3pCHHS, Be-
CTH JHCKYCCHIO;

® yMeTh paboTaTh B IPYIIIIE.

Pe3epB u noBTOpeHNne

e chopmMHpOBaTh LEeH-
HOCTHOE OTHOLICHHUE IPYT
K IpYyTy, K YYHTENIO, K pe-
3yJabTaTaM OOY4CHHS,

OO6muMH PEAMETHBIMH Pe3yJIbTaTaMKu O0yUeHUS 10 JaH-
HOMY KYPCY SIBIISIFOTCSL:

YMeHue Moiib30BaThCsl METOIAMH HAYYHOT'O HCCIICIOBAHUS
SIBIICHU TPUPOJIBL: IPOBOIUTH HAOIIOICHUS, TNIAHUPOBATH

PeZleﬂmuBHble.‘

Hrorosas

KOH-

TpoJibHasi paborta,

MIPe3CHTAINN
JTOKJTAIbI

)51




® yMeTh IPHHAMATH CaMO-
CTOSITENIFHBIE  pEIICHUS,
00OCHOBBIBATh W OILIEHHU-
BaTh pE3YJIBTaTHl CBOHX
IeHCTBHH, MIPOSIBJIATH
WHULNAATHBY TIPH H3y4e-
HUM Pa0OTHI, MOIIHOCTH,
SHEPIHU;

U BBINOJHATH JKCIIEPUMEHTHI, 00pabaThIBaTh PE3yIbTaThI
U3MEPEHUMN, IPEACTABIIATH PE3YIIbTAThl U3MEPEHUN C TIOMO-
b0 Ta0HII, TpaduKoB U GopMys1, 0OHAPYKUBATH 3aBUCH-
MOCTH MEXIy (PU3MUECKUMH BEIHINHAMH, OOBICHITH pe-
3yJIBTATHI ¥ JETIaTh BHIBOBI, OIIEHUBATH TPAHMIIBI IIOTPELI-
HOCTEH pe3yIbTaTOB U3MEPEHUIL;

Pa3Butne TeOpeTHYECKOT0 MBINIIEHUsI HA OCHOBE (hOPMHU-
pOBaHMSI yMEHHMH yCTaHaBIMBATh (aKThl, pa3iuyarh MpH-
YUHBI U CJICACTBHUA, HCIIOJB30BaTh (1)I/I3I/I'~ICCKI/IC MOACIH,
BBIIBUTATh THUIIOTE3bI, OTHICKMBATH U (POPMYIUPOBATH J10-
Ka3aTeJIbCTBA BbIABUHYTBIX THIIOTES..

® HAyYUTHCS CaMOCTOSTENBLHO HC-
KaTh, OTOMpaTh U aHAJIU3UPOBATh WH-
¢dopmarmmto B cetnn WHTEepHeT, crpa-
BOYHOM JINTEPATYPE;

Ilo3nasamenvnole:

® BOCIPUHUMATH U IEPEBOJIUTH YCIIO-
BUS 337124 B CHMBOJIMYECKYIO (hopMy;
® HAaXOJUTh B TEKCTE TPEOYyEMYIO HH-
¢dbopmarmo (B COOTBETCTBUU C Iie-
JSIMU CBOCH JIESITENIbHOCTH);

® OPHEHTUPOBATHCS B COJEPKAHUM
TEKCTa, IOHUMATh LEJIOCTHBIH CMBICI
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® 0TOMPATH U aHATM3UPOBATh HHPOP-
Mal{i0 0 CKOPOCTH JIBHKEHHUS TE C
nomo1ubo MHTEepHeTa;
Kommynuxamuenote:

® Pa3BUBATh MOHOJIOTHYECKYIO U THA-
JIOTUYECKYIO PeYb;

® yMeTh BOCIIPUHHUMATH IiepepadaThl-
BaTh W NPEABSBIATH UHPOPMAIIHIO B
CJIOBECHOM, 00pa3Hoii popmax, BeIpa-
KaTh CBOM MBICIIH, CITyIIaTh cobecen-
HUKA, IPUHUMATh €ro TOYKY 3pPEHUS,
OTCTanBaTh CBOIO TOYKY 3pCHUA, BC-
CTH JIMCKYCCHIO;

e yMmeTh paboTarh B IpyIIIE.




KasennapHo-remarnueckoe (IOypo4yHoe) NJIAHUPOBAHHE

IJIaHUpYe-
BUJI I€ATEIbHO-
Ne Tema JIOMaIlHEE 3a1aHNE oTiL Mas J1ara
IPOBEJCHUS
«
1 HOBTvOp CHIC. " 3AKOHEI BSaH_,, 3anucu B TETpaau ¥p., lIp.P.
MOJICHCTBUS U IBUKCHUS TEI
5 [ToBTOpenue. “3akoHbl B3au- 3anucu B TeTpaam Vp
MOJIEMCTBUS U ABVOKEHUS TE€ )
[ToBTOpenue. «nekTpomar- 3anwcu B TeTpaam
3 Yp., [Ip.P.
HUTHOE T10JIE»
3anucu B TeTpagm
4 [ToBTOpenue. «I'eomerponye- vp.
CKasl OTITUKa
3anucu B TeTpaau
5 IToBTOpenue. «I'eomerpounye- vp.
CKasl OTITUKa
MarepuanbHas Touka. Cu- §1
6 crema orcyera. [lepemerne- §2 Vp.
HUE
OnpepeneHne KOOpAUHaATLI 83
! ABWXKyLLEroca Tena. Yp.
Ilepemenienue npu npsMoIu-
HEHHOM PaBHOMEPHOM JIBU- §4
8 xenuu. [IpsimonuneitHoe pas- $5 ¥p., C.P.K.P
HOYCKOPEHHOE JIBUKEHUE.
Yckopenue.
CxopocTh NpAMOIMHEWHHOTO
9 PaBHOYCKOPEHHOT'O JABMKE- §6 ¥p., IIp.P.
Hus.I'paduk ckopoctu.
[Iepememenue npu npsMoIu-
10 HEHHOM PaBHOYCKOPEHHOM §8 ¥p.
JIBIDKEHUU
[Iepemenienue Tena npu nps-
11 MOJIMHETHOM PaBHOYCKOPEH- $8 vp.
HOM JIBH)KEHHH Oe3 Havyallb-
HOHM CKOPOCTH
JIaGoparophas pabota Ne 1
«HccnenoBanmne paBHOYCKO- §8 3amanue B TeT-
12 ¥p., C.P. JLP.
PEHHOTO IBMXEHUs 0e3 panu
HavyaJbHOU cKkopocTH"
13 Pemenue 3anau. 3a/1auu B TETpaau Yp. /3, C.P.
OTHOCHUTEIBHOCTD ABM)KEHUS.
14 CamocrositenbHas padora Nel §9 ¥p., C.P.
«Ilepememenne»
WuepunanbHble CUCTEMBI OT-
15 cuera. Ilepsbiit 3akoH Hbto- §10 ¥p.
TOHa
16 Bropoii 3akoH HeroTona §11 ¥p.




17 Tpertuii 3akon HeroToHa §12 ¥p.
18 CBo0OOTHOE TIAZICHHE TEI §13 Yp.
JIBm>keHHe Tenna, OpOIIeHHOTO
19 BEpTUKAJIbHO BBEpX. Hepeco- §14 Vp., Tecr
MOCTb
JlaGopaTopHnas pabora Ne 2
20 W3mepeHune ycKopeHus CBo- 314, 3az[e;Hie BreT ¥p., JL.P., JL.P.
00IHOTO MaZIeHUS pas
21 3aK0H BCEMHUPHOTO TATOTEHUS §15 ¥p., C.P.
YckopeHnue cBOOOAHOrO majie-
22 HUS Ha 3eMIIe U IPYrux §16 ¥p., C.P.
HEOECHBIX Tejax.
[IpsamonuHetHOE U KPUBOJIH-
HeliHOe IBMKeHHE. [[BrkeHune
23 TeJa 1Mo OKPYKHOCTH € TTOCTO- §17,18 ¥p.
STHHOH TI0 MOJTYJTIO CKOPO-
CTBIO.
24 Pemenue 3amau 3agauu B TETpagu Vp., C.P.
o5 Nmnynbe Tena. 3akoH coxpa- §19.20 Vp., C.P.
HEHUS UMITYJIhCa
26 PeaktuBHOE nBuxkeHue. Pa- $21 Vp., C.P.
KCTEHI.
97 BriBon 3akoHa COXpaHeHUS §22 Vp.. C.P.
MEXaHUYECKOHN SHEPTHUu.
Pemenue 3amau. [TonroroBka
28 K k.p.Nel 3a71a4M B TETpaau Vp., C.P.
Konrtponsnas pabora Ne 1 3a-
29 KOHBI B3aNMOJICHCTBHUS U JIBU- He 3a71aHO0 Vp., C.P.K.P.
KCHHUS TEJT
30 Pabora Hag ommbkamu 3aJlaHu€E B TeTpaau ¥p., C.P.
KonebarenbHoe qBUXKEHHE.
31 CBoOoaHbIe KONIEOaHUS 323 ¥p., CP.
BenuunHbl, XapakTepusyro-
32 IMe KojiebaTeIbHOE ABUKE- §24 ¥p.
HUE .
JlaGopatopHas pabota Ne 3
HccnenoBanue 3aBUCUMOCTH
33 Meproja U YacTOThl CBOOOA- | 3ajaHHe B TETPaau Vp. JLP.
HBIX KOJICOAHWH MasTHUKA OT
JUTMHBI €T0 HUTHU
34 3aryxatomue Konebanus. Boi- §26 vp.
HYKJICHHbIE KOJIeOaHMUs.
35 Pe3onanc. §27 C.P., Vp.
36 Pacmipoctpanenue konebaHuit §28 Vp.
B cpeze. BosHbl.
Jnuna Bonmubl. CKOpPOCTH pac-
37 MPOCTPAHEHUs BOJIH. 329 vp-
38 Pemenue 3anau. 3aJIa4M B TETPATU ¥p., C.P.




HcTounuky 3ByKa. 3ByKOBBIE

39 KoJie0aHusl. 330 vp-
40 BricoTa, [TeMOp| u TPOMKOCTh §31 vp.
3ByKa
a1 Pacnpoctpanenue 3Byka. 3By- §32 Vp., C.P.
KOBBIC BOJTHEI.
Pentenne 3amau. [loaroroska
42 K KOHTPOJIbHOM paboTe No2. 3a/1aud B TETPAIH Yp.[1/3, C.P.
KonrtponsHas padora Ne 2
43 MexaHnudeckue KojaeOaHus u HE 33J1aHO Vp.K.P.
BOJIHBI. 3BYK.
44 PaGora Hayx ommOkaMu. 3aJlaHue B TeTPaau Yp., /3.
45 OtpaxeHue 3Byka. 3ByKOBOU §33 vp.
pe30HaHC.
3amuTa NpoeKTOB MO TeMe
46 «MexaHnueckue KoyieOaHus M | 3a7aHue B TETPAIn Yp.J1/3, C.P.
BOJIHBI. 3BYK»
47 MaruauTHoe 1oJe §34 Vp.
Hamnpasnenne Toka n Harpas-
48 JICHUE JIMHUH €T0 MarHUTHOTO §35 ¥p.
OJIS
O6HapyxeHne MarHuTHOTO
49 MOJIA 110 €0 ICHCTBHIO Ha §36 Vp.
anexkTpudeckuit Tok. [IpaBumo
JIEBOHM PYKH.
50 Nuayknus MArHUTHOTO MOJIS. §37.38 Vp., C.P.
MarsnuTHbIN MOTOK
51 Pemrenue 3anay. 3a/1auu B TETpaau Yp.[4/3, C.P.
52 SIBneHue ANEeKTPOMArHUTHON §39 vp.
WHIYKIIHAH.
JlabopaTtopHnast pabota Ne 4
53 W3yuyenue sBICHUSA JJIEKTPO- | 3aJaHUE B TETPaau Yp.JLP.
MarHUTHON HHTYKITUU
54 Hanpasnenne nHAyKIUOH- §40 vp.
Horo Toka. [Ipasuio Jlenna.
55 SIBnenre caMOMHTYKIIHH. §41 ¥p.
[Tonyuyenue u nepegava nepe-
56 MEHHOTO JJIEKTPUIECKOTO §42 ¥p.
Toka. TpancopmaTtop
57 DNEeKTPOMarHuTHOE TOoJIe. §43.44 vp.
DNEeKTPOMAarHUTHBIE BOJTHBI
Konebarenbuslit koHTYp. [1o-
58 JTy9deHHE dIIEKTPOMArHUTHBIX §45 VYp.
KoseOaHuit
59 [TpuHIMITBI paAUOCBS3H U Te- §46 vp.
JIEBUJICHUS.
60 DneKTpOMarHuTHas MPUPOIa §47 vp.

CBETa.




61

[Ipenomnenue cBera. Pusu-
YECKHMM CMBICI MOKa3aTess
npesnomMienus. Jucnepeus

§48

Vp.

62

IIBera temn.

§49

Vp., C.P.

63

THUIIBI ONTUYECKUX CIIEKTPOB.

§50

Vp.

64

JlaGopaTtopnast pabora Ne 5
HaGnronenue crioniHoro u
JIMHENYaThIX CIICKTPOB UCITYC-
KaHUs

3alaHUC B TCTpaau

Vp.JLP.

65

[Tornoumenue u ucnyckaHue
cBeta aromamu. [Ipoucxox-
JICHUE JINHEWYATHIX CIIEKTPOB

§51

¥p., /3.

66

CamocrosrenbHas padora Ne2
« DIIEKTPOMArHUTHOE TI0JIE»

3aIaHuC B TCTpaau

Vp.C.P.

67

PanmoaktuBHOCTE. MOaenn
aTOMOB

§52

¥p., C.P.

68

Pa,I[I/IoaKTI/IBHBIC ImpeBpaIic-
HUS aTOMHBIX AO€P.

§53

Vp.

69

3KCHepI/IMeHTaHBHLIC MCTOABI
HCCIICAOBaHUA YaCTHII.

§54

Vp.

70

JlaGopaTtopHnast pabota Ne 6

H3mepeHue ecTeCTBEHHOTO

paauanuoHHOoro (hoHa JT03U-
METPOM

3alaHruC B TCTpaan

Vp.JI.P.

71

OTKpbITHE IPOTOHA U
HEUTPOHA.

§55

72

CocraB aTOMHOTO Si7pa.
SlnepHble cubl.

§56

73

Oneprus cBa3u. Jledekt macc.

§57

74

Henenue saep ypana. Llennas
peaxkuus.

§58

75

JlaGopatopHast paborta Ne 7
N3yuenue nenenus sapa
aToma ypasa 1o ¢otorpapuu
TPEKOB

3aIaHuC B TCTpaau

¥p., JLP., C.P.

76

Snepusliii peaxkrop. IIpeobpa-
30BaHUE BHYTPEHHEN YHEPTUU
ATOMHBIX SJI€p B DJIEKTpHUE-
CKYIO SHEpruto. ATOMHas
SHEPreTHKa

§59,60

Vp.

77

buonorunueckoe nericteue pa-
JMannd. 3aKOH PaIHOaKTHB-
HOTO pacraza

§61

Vp., /3.

78

TepMosinepHas peakuus

§59

Vp., /3.

79

Pemenne 3amau. Ilogroroska
K K.p. Ne3.Ctpoenue aroma u
aATOMHOTO SI7Ipa

3aIaHuC B TCTpaau

¥p., C.P.




Kontponbnas padota Ne 3

80 CrtpoeHue aToMa 1 aTOMHOTO HE 3aJ1aHO VYp.K.P.
sapa
81 Pabora Hajg ommoOkamu. 3a/IaHKE B TETPAIU Yp., /3.
JlabopaTtopHas pabota Ne 8
Orenka nepuoa mojrypac-
82 TaJia HaXOSAIINXCS B BO3/IyX€ | 3aJaHU€ B TETPaau Vp.,[/3
MIPOJIYKTOB pacmaja raza pa-
JIOHA
JlaGopaTtopnas pabora Ne 9
83 V3yuenne TpeKoB 3apskeH- 3a/IaHKE B TETPAIU Yp.11/3, C.P.
HBIX YaCTHI] 110 TOTOBBIM (O-
Torpadusm
Pemenue 3amau. [logroroBka
84 K UTOTOBOM KOHTPOJILHOM pa- | 3aJlaHue B TETPaaH Yp., /3.
oore.
85 Hrorosast KOHTpOIBHASA pa- He 32,1210 Vp., s, K.P.
6ora no ¢puzuke
86 Pabora Hayx ommOKkamy. 3aJlaHue B TETPaIn Yp., /3
Cocras, cTpoeHHUE U IPOKC-
87 xoxsienne CoTHeYHOM cu- §63 ¥p.
CTEMBI
88 bonpmme IUIAHEThI Comueu- $64 vp.
HOW CHCTEMBI
89 Marneie Tena ConHeuHOM cu- $65 vp.
CTEMBI
90 CrpoeHue, U31yd4eHue 1 3B0- $66 vp.
mronust COJIHIIA U 3BE3]T
91 Crpoenue n SBOMIOLHA Bce- $67 vp.
JICHHOM
92 [ToBTOpEeHUE 3a/IaHK€ B TETPAIU ¥p.
93 3aKIIYUTEIHFHOE 3aHATHE no sajaHne B TeTpaNM KP.
teme «CtpoeHue BeeneHHon
94 Peseps u moBTOpeHue 3a/IaHuE B TETPATU /3., Yp.
95 PesepB u moBTOpeHue 3aJlaHue B TeTpaau Yp.
96 Peseps u moBTOpeHue 3a/IaHuE B TETPATU /3., Yp.
97 Pe3epB u moBTOpeHue 3aJlaHue B TeTpaau Yp.
98 Peseps u moBTOpeHue 3a/IaHuE B TETPATU /3., Yp.
99 Peseps u noBropeHue 3aJlaHu€E B TETpaau /3., ¥Yp.
100 PesepB u moBTOpeHue 3a/IaHuE B TETPATU /3., Yp.
101 Peseps u noBTopeHune 3aJlaHu€E B T€Tpaiu /3., Yp.
102 Peseps u moBTOpeHue 3a/IaHue B TETPATU /3., Yp.

9. OcHameHue 00pa3oBaTeJbHOI0 NMpoIecca B COOTBETCTBUU €

coJep:KaHUeM y4eOHOro mpejamera.




Hns oOydenuss pu3MKe ydamuxcs Ha JEATEIbHOCTHOW OCHOBE HEO00OXO-
IUMa TOCTOsSIHHAs Omopa mpouecca oO0y4eHHs Ha JEMOHCTPAIMOHHBIA Qu3nue-
CKHH DKCIEPUMEHT, BBINMOJHSACMBIH y4YHTEJIEM, W Ha JabopaTopHbIe pabOTHl U



OTBITHI, BBIMOJHSAEMBbIe ydamuMucs. llodTomy ¢usumueckuili kabUHET HOJKEH
OBITh OCHAIIEH IMOJHBIM KOMIUIEKTOM JAEMOHCTPAIlMOHHOTO H JabopaTOpHOTO
obopynoBanus B cooTBeTcTBUHU C Ilepeunem yueOHOTO OOOpynoBanus mo ¢u-
3UKE.

JlemoHcTpalnuoHHOe 00OpyAOBaHUE oOOecrnedYnBaeT BO3MOXKHOCTH HaOIIOACHUSA
BCEX H3y4YaeMbIX SIBJCHUI, BKIIOUYEHHBIX B JaHHYIO MpPOrpaMM y, KaueCTBEHHOE
U KOJIMYECTBEHHOE HCCIEeJOBaHUE MPOLECCOB W M3yuyaeMbIX 3akoHOB. Cucrtema
JE€MOHCTPAaIlMOHHBIX OMNBITOB N0 (U3MKe MpeAnojaraeT HMCHOJb30BaHUE, KakK
AHAJIOTOBBIX (CTPETOYHBIX) IIEKTPOU3ZMEPUTEIbHBIX MPUOOPOB, TaKk U HUPpo-
BBIX.

JlabopaTopHoe o0opyJdOBaHUE MOJIKHO X PAaHUTHCS B mKadax BAOIb 3aJHEH WU
OOKOBOW CTeHBl KaOWHEeTa ¢ TeM, 4TOoOBl ObIT oOecmedeH NPAMOM JOCTYH yda-
mUXcs K 3TOMY 00OpyIOBaHUIO B JIOOOW MOMEHT BpEMEHH.

Kabuner Qu3uku N0JKEH UMETh CIEUHAJIbHYIO CMEXHYI KOMHATYy — jJabopaHT-
CKYIO IJIsi XpaHEHHUS JEeMOHCTPAalMOHHOTO O0OPYAOBaHUS M MOATOTOBKHU OIBI-
TOB.

Hcnonp3oBaHue TeMaTHUYECKUX KOMIUIEKTOB J1a0OpaTOPHOro 00OPYyIOBAHUS IO
MEXaHUKE, MOJNEKYIAPHOU (uU3UKe, dTEKTPUUYECTBY U ONTUKE MO3BOJSALT:

. dbopmupoBars obneydeOHOE YMEHHE MOAOMPATh YUYAIIUMHUCST HEOOX0auMOe
obopynoBaHue A CAMOCTOSATEIBHOTO HMCCIEIOBAHUSA;

*  MNPOBOJAUTH dKCHEpPUMEHTalbHbIE pabOTHl Ha JOOOM dTame ypoka;

*  yMEHBINATh TPYJAOBBIC 3aTPAThl YYUTEJs] IPH MOATOTOBKE K ypPOKaM.
Kabunetr ¢pusukum gomxkeH ObITh cHAOXEH AIEKTPUUYECTBOM U BOJOU B COOTBET-
CTBUM C MpaBUJIaMHU TeXHUKH Oe3omacHocTtu. K 3akpenneHHbIM 1a0OpaTOPHBIM
CToJlaM MOJBOJIUTCS IepeMeHHoe HampskeHue 36 - 42 B or muTa KOMIJIEKTa
anekTpocHabxkeHusa. K neMOHCTpallMOHHOMY CTOJIy IOJKHO OBITh TMOJIBEIECHO
Hanpsokerane 42 u 220 B. OnHO MOJOTHO JOCKH B KaOWHETE JOJKHO OBITh CTallb-
HBIM.

B xabunere ¢pu3nku HEOOXOAUMO UMETH:

*  MPOTHUBOIMOXAPHBI MHBEHTAPh;

. anTeyky ¢ HaOOpOM MEpPEBSI30YHBIX CPEACTB M MEAUKAMEHTOB;

*  HHCTPYKIHMIO MO MpaBuiaM 0€30MaCHOCTH MJIsl ydalluxcs,

*  OKYypHaJ perucTpalud MHCTPYKTa)xa Mo mpaBuiamM 0€30MacHOCTH Tpyla.
Kabunetr ¢u3uKH A0JKEH OBITh OCHAIIEH:

*  KOMIIJEKTOM TEXHHUYECKHX CPEACTB O0ydeHHs, KOMIbIOTEPOM C MYJIbTUME-
IUAnpPOEKTOPOM, 3KPAaHOM MM MHTEPAKTUBHOU JTOCKOW;

. y4e0HO-METOANYECKOM, CIPaBOYHOW W HAYYHO -MOMYJISIPHOU JHTEpaTypou
(yueOHMKamMu, cOOpPHUKAMU 3ajad, KypHaJaMd H T.II.);

*  KapTOTEKOHW ¢ 3aJaHUSIMHU Ui UHIUBHIYaIbHOTO OOydYeHHs, OpTaHH3AlUU
CaMOCTOATEIbHBIX PabOT y4damuxcs, MpoOBeACHHUs KOHTPOJBHBIX PaboT;

*  KOMIJEKTOM TeMaTHUYeCKMX TabJHIl 1Mo BCeM pa3jaesiaM MKOJBHOTO Kypca
¢bu3uKHU, MOpTpeTaMU BBIJAOIMUXCS (PU3UKOB.

HenpepsiBHAass TPOJOIKUTEIBHOCTh JEMOHCTpPAllMH BHUJAEOMAaTepUaIoOB  Ha
JKpaHe C UCIOJHh30BAHUEM MYJIbTHUMEIUHHOTO MPOEKTOpPa HE JOJIKHA TPEBHI-
math 25 MuH. Takoe e OrpaHHYEHUE PACIPOCTPAHSIETCS M Ha HENPEPHIBHOE



HCIOJb30BaHUE MHTEPAKTUBHOW JOCKH, M Ha paboTy yyamiuxcs ¢ mep COHalb-
HBIM KOMIBIOTCPOM. Yucio YPOKOB € HCHOJB30BAaHUCM TaKUX TCXHHYCCKUX
CpencTB OOyuyeHHUS, KaK MYJIbTUMEIAUNHBIM NPOEKTOpP U MHTEPAKTHUBHASA JOCKa
JNOJI)KHO OBITh HE 0oJiee MIEeCTH B HEJNENI0, a ¢ paboTON yyalmuxcs ¢ NepcoHallb-
HBIM KOMIBIOTEpPOM — He 0oJiee Tpex B HEIeJIo.



10.

Jlucr Koppexkuuu

Ypoxu, KOTOpbie TPEOYIOT KOPPEKIHU

Ypoku, conepxammue KOPPEKIHIO

Hata

Ne
ypoka

Tema ypoka

[Ipuunna
KOPpEKIUHU

Hara

Tema ypoka

dopma Koppekuuu (0O0ObEAUHEHHUE TEM, JIO-
MalllHee M3ydeHHe + KOHTpPOJbHaAs paboTa u
T.I.)




