[osicHuTeIbHAS 3aIUCKA
Pabouas nporpamma yueOHoro npeamera pusmnka 7- 9 KiaccoB cocTaBlieHa Ha OCHOBE:

1. dpenepanbHOrO KOMIIOHEHTA rOCYIapCTBEHHOTO 00Pa30BaTEeIbHOTO CTaHJapTa OCHOBHOT'O OOIIETO
00pa3oBaHuUs BTOPOTO IOKOJICHUS 10 (hU3HUKE.

2. IpUMEPHOI mporpaMmMbl Mo (HU3MKE OCHOBHOTO 00111ero 00pa3oBaHus,

3. aBropckoi mnporpammbl aBTopoB A.B. Ilepbimikun, H.®. ®unonosuu, E.M. I'ytHuk Mocksa,
«IIpocsemenuen, 2012,

4. WHCTPYKTHBHO — MeTojaudeckoro mucbMma « O mpemnomaBanuu ¢uszukun B 2017-2018 romy B
o011eo0pa3oBaTenbHBIX YUpexkaeHUusax beraropoackoii obmacTim»

5. yueGHoro mtana MBOVY «Kypasckas COILI» na 2017-2018 yueGHblit rox.

[Iporpamma coOTBETCTBYET 00s13aT€ILHOMY MUHUMYMY JIJISi OCHOBHOM IIKOJIBI U TPEOOBAHUAM K
YPOBHIO MOJTOTOBKHU Y4YalUXCs, KOHKPETU3UPYET COJAEp)KAaHUE CTaHAapTa, AAeT MOCIeI0BaTEIbHOCTh
U3Y4YEHUS] TEM U Da3JEJIOB, paclpeiesieHue 4acoB IO pasjesaM Kypca, JOTMKU y4yeOHOro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEH yJaluxcsl.

CocraBneHHas pabouasi MporpaMMa COOTBETCTBYET Y4eOHUKY «dusuka» i1 CeIbMOro,
BOCBMOT0, KJIacCOB 00Opa3oBarenbHbIX yupexaeHuit :/Ilepermkun A.B.- M.: Jlpoda, 2013ron, A. B.
[lepoimkuna, E. M. I'ytHuk «®usuka» st 9 kinacca cuctemsl «BepTukanby.

CrpyKTypa nporpamMmmsl

[Tporpamma cocTaBiieHa Ha ocHOBe DPYHIAMEHTAILHOTO SApa COAEPIKaHuUs 00IIero 0Opa3oBaHus U
TpeboBanwmii K pe3ylbTaTaM OCHOBHOTO 00111ero o0pa3oBaHusl, MPEACTABICHHBIX B (peiepalbHOM
roCcyJIapCTBEHHOM 00pa30BaTeIbLHOM CTaHAapTe 00111ero 00pa3oBaHus BTOPOTO MOKOJICHHUS.

Copep:xaHue MporpaMMbl IMEET 0COOCHHOCTH, 00YCIIOBIICHHBIE, BO-TIEPBBIX, 3aa4aMi pa3BUTHS,
06y‘I€HI/I$I 1 BOCIIUTAHUA y4alllUXCAd, COUAJIbHBIMU Tpe60BaHH5[MH K YPOBHIO Pa3sBUTHA UX
JUYHOCTHBIX M IMO3HABATENbHBIX KAUYECTB; BO-BTOPBIX, IPEAMETHBIM COAEPKAHUEM CUCTEMBI
OCHOBHOTO 00I11er0 00pa30BaHMs; B-TPETHUX, ICUXOJIOTMUYECKUMHU BO3PACTHBIMU OCOOCHHOCTSIMU
YUALIUXCS.

[Iporpamma KOHKpPETHU3UPYET COJEp)KaHUE TPEIMETHBIX TeM 00pa30BaTEIHLHOTO CTAaH/IApTa, aeT
pacmpesienieHrne yueOHBIX 4acoB IO pa3jiesiaM Kypca U peKOMEHIYeMYIO MOCIeI0BAaTeIbHOCTh U3y CHUS
pa3nenoB (U3MKU C YYETOM MEXIPEAMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€d, JIOTUKU Y4eOHOTO
mpolecca, BO3PACTHBIX OCOOEHHOCTEH YdYalluXxcs, OMpeeNseT MHHHMAIbHBIM Ha0Op OMBITOB,
HeMOHCTpaHHﬁ, MMPOBOAMMBIX YYHUTEIIEM B KJIACCEC, J'Ia60paTOpHI)IX pa60T, BBIITOJIHACMBIX YHalllUMUCH.
[Iporpamma ompenensier nyTd GOpMHPOBAHUS CUCTEMBI 3HAHHM, YMEHUN U CIIOCOOOB AESITETBHOCTH,
Pa3BUTHA, BOCIIUTaAHUA U COOUATU3AUN YHAlIUXCA.

[TporpaMma cosieliCTByeT COXpaHEHHIO €IMHOTO 00pa30BaTEIHHOTO IPOCTPAHCTRA.

[enn nzydyeHus: GU3MKA B OCHOBHOM IIIKOJIE CIIEAYIOTIIHE:
* YCBOCHHE YYaIllUMHUCS CMBICIIa OCHOBHBIX HAYYHBIX MOHSATUH U 3aKOHOB (DU3UKH, B3AUMOCBSI3U MEXKIY
HHUMU,;
* (QopMupoBaHHE CHUCTEMBl HAyYHBIX 3HAHHA O TMpHUpoae, ee (yHIAMEHTaIbHBIX 3aKOHAX s
MOCTPOEHHUS MPEACTaBICHUS O (PU3UYECKON KapTHHE MHUPA;
* cHUCTeMaTH3alusl 3HAaHUN O MHOrooOpa3un OOBEKTOB M SIBICHUH MPUPOABI, O 3aKOHOMEPHOCTSX
MIPOLIECCOB M O 3aKOHAX (DM3HMKH JJII OCO3HAHMSI BO3MOYKHOCTH Pa3yMHOTO UCIIOJIb30BAHUS TOCTHKEHUI
HayKH B JlajbHEHIIeM pa3BUTHHN LIMBUIIN3ALINN;
* (opmupoBaHUEe YOESKIEHHOCTH B MO3HABAEMOCTH OKPYKAIOIIETO MUPA U JOCTOBEPHOCTH HAYIHBIX



METOJIOB €T0 U3Yy4CHHUS;

* OpraHu3alus KOJIOTUYECKOTO MBIIICHUS U [IEHHOCTHOI'O OTHOIICHUS K IPUPOJIE;

* pa3BHUTHE MMO3HABATEIILHBIX HHTEPECOB M TBOPUYECKHUX CIMOCOOHOCTEH ydamuxcs, a TakKe MHTepeca K
pacIIMpEeHHIO U YIIyOaeHHo GU3NIECKUX 3HAHUM.

JlocTrkeHue TUX Iieiel 00ecIeunBaeTCs PEICHUEM CIEAYIOIINX 3a/1a4:

¢ 3HAKOMCTBO YydHalmuxcsa C MCETOJAOM HAYYHOI'O0 IMIO3HAHWA M MCTOAaMH HCCICAOBAHHA 00BEKTOB H
SIBJICHUI TPUPOJIBI,

® HpI/IO6peTCHI/Ie yJamuMucs 3HAHUM O MCXAaHUYCCKUX, TCIIJIOBBIX, 3JICKTPOMArHUTHBIX W KBAHTOBBIX
SBJICHUAX, (PU3NYECKUX BEIMUMHAX, XapAKTEPUIYIOLINX STH SBJICHUS,;

* (OpMHUPOBAHHME Yy Y4YAIIUXCS yMEHWUU HAOIIOAATh TPHUPOJHBIC SBICHHUS W BBITOJIHSATH OIBITHI,
nabopaTopHble pabOThl M JKCIIEPUMEHTAIBHBIC HMCCIEAOBAHUS C HCIOJIB30BAHUEM H3MEPHUTEIBHBIX
pubopoB;

* OBJIQJICHUE YYAIIUMHCS TAKUMH OOLICHAYYHBIMU MOHSATHAMH, KaK IPUPOTHOE SBICHHE, IMITUPUICCKH
YCTaHOBJIEHHBIN (pakT, mpoOsema, runore3a, TEOPETUYECKUI BBIBOJ, PE3YyibTAaT 3KCIEPUMEHTAIbHOMN
IIPOBEPKHU;

¢ IMOHMMAHHUEC YYalllUMHUCH OTIIMYHH HAay4YHbIX OJAaHHBIX OT HCHpOBepeHHOfI I/IH(I)OpMaIII/II/I, OCHHOCTH
HAYKH JUIs yJOBJIETBOPEHHUS OBITOBBIX, TPOM3BOACTBEHHBIX U KYJIbTYPHBIX IOTPEOHOCTEH YeIOBeKa.

II. O0mas xapaKkTepuCcTHKA y4e0HOr0 nmpeamMera

HIkonbHBI Kypc (U3MKM — CHCTEMOOOpA3yIOUIMi IS €CTECTBEHHO-HAYYHBIX Y4EOHBIX
MpeaAMETOB, IMOCKOJIBKY (bH3I/I‘-IeCKI/I€ 3aKOHBI JICKAT B OCHOBEC COJACPKAHUA KYpCOB XUMUH, 6I/IOJIOFI/II/I,
reorpauu U aCTPOHOMUM.

['ymanuTapHOe 3HaueHHE (PU3MKHM KaKk COCTAaBHOM YacTH OO0IIEro o0pa3oBaHHH COCTOHMT B TOM,
YTO OHA BOOPYXA€T IIKOJbHUKA HAYYHBIM METO/I0M MO3HAHHUS, TO3BOJISIOIINM M0JIy4yaTh OObEKTHBHBIE
3HaHUA 00 OKpYXaroIeM MUpE.

B pesynbpTate ocBOeHHs MPEAMETHOTO COACpX aHHS IMpeagaraeMoro kKypca (GU3MKH y ydaliuxcs
npeanonaraercss  GOPMHUPOBAHME  YHUBEPCAIBHBIX  YYEOHBIX  JCHCTBUN  (ITO3HABATENBHBIX,
PETYIATUBHBIX, KOMMYHHKATUBHBIX) TO3BOJSIONINX JOCTUTATh MPEIMETHBIX, METalpeIMETHBIX U
JINYHOCTHBIX PE3YIIbTATOB.

e [lo3HaBarenbHBIC: B IpeAsIaraeMoM Kypce (GU3UKU H3ydaeMble OMPE/IENICHUs U TTPaBHia CTAHOBSTCS
OCHOBOI (OpMHUpOBaHHMS YMEHUH BBIAENATH MPU3HAKM M CBOWCTBa 00BEKTOB. B mporecce
BBIYHMCIICHHH, U3MEPEHU, O0BICHEHUI (PU3UUYECKUX SBJICHUM, TTOMCKA PEIICHUS 3a7a4 Y YICHUKOB
dbopMupylOTCI U Pa3BUBAIOTCA OCHOBHBIE MBICTUTENbHBIE ONepanuu (aHanu3a, CHUHTE3a,
KJIacCU(PUKAIMK, CPAaBHEHHUS, AHAJIOTHH W T.lI.), YMEHHUS pa3inyaTh pPa3HOOOpa3HBIC SIBIICHUS,
00OCHOBBIBaTh JTallbl pENICHHUs Y4eOHOW 3aJady, TMPOU3BOJIUTH AaHAIU3 W TpeoOpazoBaHUE
nHpOpMaINUK, UCHOJB3ysS TMPU PEIICHHH CaMbIX pa3HbIX (U3UYECKUX 3a7a4 MPOCTEHIHe
MpeIMETHBIC, 3HAKOBBIE, Tpa@UUecKre MOACIH, TaOIUIIbl, JUATPAMMEI, CTPOSI M IPE0OPa30BBIBAS UX
B COOTBETCTBHHM C COJIepKaHUEM 3adaHus). Pemas 3amaum, paccMaTpuBaeMble B JTaHHOM Kypce,
MOKHO BBICTPOWTHh HHAWBHyalbHBIE MYTH PabOTHl ¢ (PU3UYECKHM COJepKaHUEM, Tpedyrolue
Pa3JIMYHOrO YPOBHS JIOTUYECKOTO MBIIIUIEHUS.

e PerynaruBHbie: GpU3MUECKOE COAEpIKaHUE TO3BOJISET pa3BUBaTh U ATY TPpyIIly ymMeHui. B npouecce
paboThl peOEHOK YUUTCS CaMOCTOSITEIBHO ONPEAETATh 1IeNb CBOCH JeATEIbHOCTH, TUIAHUPOBATh €€,
CaMOCTOSITENIFHO JIBUTaThCS MO 3aJaHHOMY IUIaHy, OLEHUBaTh M KOPPEKTUPOBATH IOJYUYEHHBII
pe3yJIbTar.

e KoMMyHUKAaTHBHBIE: B Ipolecce M3ydyeHUs (U3UKH OCYIIECTBISETCS 3HAKOMCTBO C (PU3NYECKUM
SI3BIKOM, (POPMHUPYIOTCS peUeBbIE YMEHHUS: ACTH y4aTcs BBICKA3bIBaTh CYXKICHHS C UCIIOIb30BaHUEM
(bu3NYeCKUX TEPMHUHOB U TOHATUH, (HOPMYIHPOBATH BOMPOCH U OTBETHl B XOJE€ BBIIOJHEHUS
3a/laHusl, JI0Ka3aTeNbCTBA BEPHOCTH WM HEBEPHOCTH BBINOJHEHHOTO JCUCTBHS, OOOCHOBBIBAIOT



3Tarbl pereHus yueOHoil 3a1aun.
PabGotast B COOTBETCTBHM C MHCTPYKIMSAMH K 3aJaHUSIM yueOHUKa, AETH ydarcs paboTaTh B mapax.
YMeHue NoCTUTaTh pe3yibTara, MCIONb3ys OOIIMe MHTEUICKTyalbHbIEe YCHIIMS M TPAKTHYECKUE
JEUCTBHS, SIBIISICTCS BAXKHEHUIIIMM YMEHUEM ISl COBPEMEHHOT'O YEJIOBEKA.

OO0pa3oBarenbHbIC U BOCITUTATENBHBIC 33]]aui 00y4eHUsI (PU3NKU PEIIAIOTCS KOMITJIEKCHO.

[Ipemiaraemelii y4eOHO-METOAMYECKHI KypC TaKkkKe 00eCreunmBaeT MHTErpaluio B (PU3MKY
nH(pOpMalMOHHBIX TexHosorui. [Ipennonaraercs, 4To B pacnucaHuu Kypca QU3UKH MOXKET UMETh
MIOCTOSTHHOE MECTO KOMIIBIOTEPHBI ypPOK B CIHEIHaIbHO OOOPYIOBAaHHOM  KJlacce, TI€ MOXKET
MPOUCXOAUThL padoTta ¢ mudpoBsiMU 0OpazoBarenbHbIMU pecypcamu (LIOP) mo ¢usuke, cozmannoro
Ha OCHOBE Y4YE€OHHKOB MO JAHHOMY Kypcy. DTH K€ pecypchbl MOTYT OBITh HCHOJB30BAHBI U Ha
OOBIYHOM YpOKE B OOBIYHOM KJacce, MpH HaJIWYUU CIEUHUaIbHO O0OpPYIOBAHHOIO YUYUTEIHCKOTO
MecTa.

PaccmarpuBaemblii Kypc (DU3MKHM TpeajiaraeT penieHHe HOBBIX O00pa30BaTENbHBIX 3a/ad MyTEM
WCIOJIb30BAaHUs COBPEMEHHBIX 00pa30BaTeNbHbBIX TEXHOJIOTHUMA.

VYuurtenp uMeEET MpaBO CAMOCTOATEIBHOTO BBIOOpAa TEXHOJOTHUH, METOAUK U HIpUEMOB
MeJarornyecko JedaTeIbHOCTH, OJHAKO IMPH 3TOM HEOOXOJAMMO MOHHMAaTh, YTO HEOOXOAMMO
3¢ deKTUBHOE JOCTIKEHHE TIeTIei, 0003HAaYeHHBIX (heaepabHBIM rOCyIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJIapTOM OCHOBHOTO 00111er0 00pa3oBaHUsl.

JlesTenbHOCTHBIN OJX0 — OCHOBHOM CITOCOO MOTYYEeHMsI 3HAaHUH.

Martepuansl Kypca OpraHW30BaHbl TaKUM O0Opa30M, YTOOBI MEAAror W JETH MOTJH OCYIIECTBISATH
muddepeHIMPOBaHHbBI MOAX0M B OOy4eHHMM M 00Jajady IpaBOM BBIOOpa YPOBHS peEIIaeMbIX
bu3nvecKkux 3amad.

MecTo y4yeOHOro npeaMera B y4edOHOM IJIaHe

Cornacio yuebHomy miany MBOVY «Kypasckas COLL» na 2017-2018 yueOHbIH rog, mnpeamer
«Puzuka» B 7, 8, 9 kiaccax uzyudaercsd B o0ObeMe 2 yaca B HEJEI0, BCero 68 4acoB B rojl B KaKA0M
kiacce. M3yuenune Benercs mo nporpamme, coctaButenb: A.B. Ilepsimkun, H.®. ®unonosuy, E.M.
I'yrauk Mocksa, «IIpocBemenue», 2012,

B 7 xmacce KOHTpOJBHBIX paboT — 4, mabopaTopHbIX padoTr — 14; B 8 Kilacce KOHTPOJbHBIX
pabot — 5, naGopaTopHbIX paboT — 14; B 9 ki1acce KOHTPOJIbHBIX paboT — 6, mabopaTopHbIX padoT — 9

IleHHOCTHBIC OPHEHTHPBI COACPKAHUSA
yueOHOro npeaMera

LleHHOCTHBIE OpUEHTHPHI COAEPKAHUSA Kypca (PU3UKH B OCHOBHOM IIKOJIE ONPENEIOTCs crienu(ukoi
¢bu3uku kak HaykH. [IoHATHE «[IEHHOCTH» BKIIIOYAET €IMHCTBO OOBEKTUBHOTO U CYyOBEKTUBHOTO,
MIO3TOMY B Ka4eCTBE [IEHHOCTHBIX OPHEHTUPOB (PU3UUECKOr0 00pa30BaHuUs BHICTYNAIOT OOBEKTHI,
U3y4aeMble B Kypce GU3MKH, K KOTOPhIM Y ydaiuxcs GopMupyercs IeHHOCTHOE oTHouIeHue. [1pu atom
BEAYIILYIO POJIb UTPAIOT MTO3HABATENbHbIE IEHHOCTH. Tak Kak TaHHBIN y4eOHBIN MpeMeT BXOIUT B
rpymniy IpeaIMeToB M03HABATENbHOIO [IUKJIIA, IIaBHAs 11€7h KOTOPBIX 3aKII0YAETCsl B U3yUYEeHUN
IIPUPOJIBI.

OcHOBY NO3HaBaTENbHbIX IEHHOCTEN COCTABISAIOT HayYHbIEe 3HAHUS, HAYYHbIE METOIbI TO3HAHUS, A
LIEHHOCTHAs1 OpHEHTaIMsl, (PopMUpyeMasi y yJallluxcsl B porecce u3ydeHus (GU3NKU, IPOSIBIISETCS:
* B IPU3HAHUU [IEHHOCTH HAY4YHOT'O 3HAHUS, €r0 MPAaKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;
* B OCO3HAHHUH [IEHHOCTH (PU3NYECKUX METOJIOB MCCIIEIOBAHUS KUBOU U HEKUBOU IPUPOIBI;
* B IOHMMaHUM CIIO)KHOCTH U MPOTUBOPEUNBOCTH CaMOT0 IIpoliecca MO3HAHUS KaK U3BEYHOIO
crpemieHnus Kk ctune.



B kadecTBe 00BEKTOB IIEHHOCTH TPY/ia M ObITa BRICTYIAIOT TBOPYECKAsi CO3UAATEIbHASL
JeSTEIIbHOCTb, 3I0POBBIA 00pa3 *U3HH, a IECHHOCTHASI OPUEHTAIIUS COACPKAHUS Kypca PU3NKH MOXKET
paccMmarpuBaThes Kak (popMupoBaHUE:

* YBOXXHUTEIHLHOTO OTHOIICHUS K CO3MIATEIbHON, TBOPUYCCKOU NCATCIbHOCTH,

* MIOHUMaHU HEOOXO0AUMOCTH d(H(PEKTUBHOTO U OE30MACHOTO UCTIOIH30BAHUS PA3TUYHBIX TEXHHUECKUX
YCTPOMCTB;

* MOTPeOHOCTH B O€3yCIOBHOM BBITIOJTHEHHH MTPABIII O€30TIACHOTO UCTIOJIB30BAHUS BEIIECCTB B
[TOBCEIHEBHON JKHU3HH,

* CO3HATEJBHOTO BBIOOpA OyayIei mMpopeCCHOHATBHOM AeSITEILHOCTH.

Kypc puszuku 001a1aeT BO3MOKHOCTSIMHE ISl POPMUPOBAHUS KOMMYHHUKATHBHBIX IIEHHOCTEH,
OCHOBY KOTOPBIX COCTaBIISIOT MPOLIECC OOIICHHUS, TPaMOTHAS PeUb, a IICHHOCTHAS OPUCHTALIUS
HaIpaBJIeHA Ha BOCITUTAHUE Y yUaIUXCS:

* IPaBWJIBHOT'O UCTIOJB30BAHUS (PU3HUECKON TEPMUHOJIOTUU ¥ CUMBOJIHKHY;
* MOTPEOHOCTH BECTHU JUANIOT, BHICITYIIMBATh MHCHUE ONIIOHEHTA, Y4aCTBOBATh B JIUCKYCCHU;
* CITOCOOHOCTH OTKPBITO BBIPAXKATh U APTYMCHTHPOBAHHO OTCTAUBATh CBOKO TOUKY 3PEHHS.

LleHHOCTHBIE OpUEHTHPHI COAEPIKAHUS Kypca (PU3UKH B OCHOBHOM MIKOJIE OTPEACISIOTCS Cren(pUKOi
¢bu3uku kak Hayku. [ToHATHE «IIEHHOCTH» BKJIIOYAET €IMHCTBO OOBEKTUBHOTO U CYOBEKTUBHOTO,
MIO9TOMY B Ka4eCTBE [IEHHOCTHBIX OPHEHTUPOB (PH3MUECKOT0 00pa30BaHUs BHICTYNAIOT OOBEKTHI,
U3y4aeMble B Kypce PU3MKH, K KOTOPBIM Y ydaimuxcsi GopMupyercs IIeHHOCTHOE oTHouIeHue. [1pu sTom
BEJIYIIYIO POJIb UTPAIOT MTO3HABATEIIbHBIC IIEHHOCTH. Tak Kak JaHHBIA y4eOHBIN IPEIMET BXOAUT B
IPYIIy NPEIMETOB [T03HABATENILHOIO LIUKJIA, I1aBHAs LEJIb KOTOPBIX 3aKJI0YAETCs B U3yYEHUU
IIPUPO/IBI.

OcHOBY 0O3HaBaTEIbHBIX LIECHHOCTEN COCTABJISAIOT HAy4YHbIC 3HAHUS, HAYYHbIE METO/IbI I03HAHUS, a
[IEHHOCTHAsI OpHEHTAIHs, (GOpMUpyeMasi y yJaIluXcsl B Iporiecce N3ydeHnus (GU3NKHU, TPOSIBIISIETCS:

* B [IPU3HAHUU LIEHHOCTH HAYYHOI'0 3HAHMUs, €0 MPAKTUYECKON 3HAYMMOCTH, JOCTOBEPHOCTH;
* B OCO3HaHHUH LIEHHOCTH (PU3HUECKUX METOJI0B MCCIIEI0BAaHUS )KMBOW U HEKUBOW IIPUPO/IBI;
* B IOHUMaHHUHM CJIOKHOCTH U IIPUTUBOPEUYMBOCTH CaMOT0 MTPOLiecca MO3HAHMSI KaK U3BEYHOTO
ctpemienus k Uctune.

B xadecTBe 00BbEKTOB LIEGHHOCTHU TpyJa U ObITa BBICTYNAIOT TBOPUECKask CO3UaTEIbHAs
NeSITeNIbHOCTb, 3/I0POBBIM 00pa3 MU3HHU, a IEHHOCTHAs: OPUEHTAIS COAEepKaHUs Kypca PU3NKH MOXKET
paccMaTpuBaThCs Kak (OPMHUPOBAHUE!

* YBOJKUTEIBHOTO OTHOILIEHUS K CO3UIATEIIbHOM, TBOPYECKOH ACATEIBHOCTH;

* MIOHUMaHUs He00XOAUMOCTH YPPEKTUBHOTO U OE30MACHOT0 MCTI0JIb30BAHUS PA3INYHBIX TEXHUUECKUX
YCTPOWCTB;

* OTpeOHOCTU B 0€3yCIOBHOM BBHINIOJIHEHUH MPaBHJI 0€30IaCHOTO UCIIOJIb30BAHNUS BEIIECTB B
MMOBCEAHEBHOM JKU3HU;

* CO3HATENBHOTO BEIOOPA OyayIIei mpodeccHoHaNbHOM NesTETbHOCTH.

Kypc ¢pusuku obiaanaer BO3MOKHOCTIMHU JUIsl POPMUPOBAHUS KOMMYHUKATUBHBIX LIEHHOCTEH,
OCHOBY KOTOPBIX COCTABIISIOT MPOLIECC OOLIEHHS, TPaMOTHAsI peub, a IEHHOCTHAsl OPUEHTAIUs
HaIlpaBJI€HA HA BOCIIUTAHUE Y YYAIIUXCS:

* IPaBUIILHOTO MCIIOJIb30BaHUS (PU3NYECKON TEPMUHOJIIOTUU ¥ CUMBOJIUKHY;

* MOTPEeOHOCTH BECTH JIUAJIOT, BBICIYIINBATh MHEHHUE OINIMOHEHTA, y4aCTBOBATh B TUCKYCCHH;

* cIOCOOHOCTHU OTKPBITO BBIPAKaTh U apTyMEHTHPOBAHHO OTCTAUBAaTh CBOIO TOUKY 3PEHMSI.
7 kiacce

JINYHOCTHBIMM _pe3yJIbTATAMH H3Yy4YeHHs Kypca «®Pu3zuka» B 7-M Kiacce sBJIsSETCS
(hopMHUpOBaHHE CICTYIONTUX YMEHUMN:
- OHpe,Z[GJ'I}ITB 1 BBICKA3LbIBAThH IO PYKOBOJACTBOM II€Aarora CaMbIC 06H_[I/Ie JJI1 BCEX JIIO,Z[GI\/'I
IIpaBWJIa MOBEIECHNUS IIPU COTPYIHUYECTBE (ITUUECKHE HOPMBI).
— B npemnokeHHBIX TearoroM CUTYaIusx OOIIEHUs U COTPYAHUYECTBA, OIHPAsCh Ha 00IINe
JUTSL BCEX TpaBUIIa IOBEJCHHS, JIEIaTh BBIOOD, MTPU MOICPIKKE APYTUX YYACTHUKOB TPYIIITBI
" nejarora, Kaxk noCTynmThb.




CpencTBOM JIOCTHKECHHS ITHX PE3YJbTATOB CIYKUT OpraHU3alus Ha ypoke paboThl B apax
MMOCTOSIHHOTO ¥ CMEHHOT'O COCTaBa, IPYIIOBBIE (OPMBI PaOOTHI.

MeTanpeaMeTHBIMHA Pe3VJabTATAMHU HN3YUCHUA Kypca «Dusuka» B 7-M Kjacce SBISIOTCS

(dbopMHpOBaHKE CIEAYIOMINX YHUBEPCATBbHBIX YueOHbIX aeiicTBuil (YV /).
PeryasituBubie YY1

Omnpenenste 1 GOPMYITUPOBATH LETh ACITEILHOCTH Ha YPOKE.

CraBuTh yueOHYIO 3a/1a4y.

YYUTBCS COCTABIATH IJIAH U OMPEICIISATh MOCIEI0BATEILHOCTD ICHCTBHN.

Y4UTBCS BRICKA3bIBATh CBOE MPEATIOIOKEHUE (BEPCHIO) HA OCHOBE pabOThI ¢ WILTIOCTpAIHEH
y4eOHHKA.

Yuurbcst paboTaTh MO MPEIOKCHHOMY YUUTEIEM IUIaHYy.

CpenctBoM (GOpMHUPOBAHUS 3TUX JCHCTBUH CITyXKAaT 3JIEMEHThl TEXHOJIOIMU POOIEMHOT0
o0y4YeHHs Ha JTale U3y4eHUs] HOBOTO MaTepHaa.

V4YuThCs OTIUYATH BCPHO BBIITOJIHCHHOC 3aIaHNEC OT HCBECPHOTI'O.
VYYuThCsSI COBMECTHO C YUUTCIIEM U APYTUMHU YUCHUKAMU JaBaThb SMOLUMOHAJIBHYIO OLICHKY
ACATCIIbHOCTH KJIaCCa Ha YPOKE.

CpeznctBoM GOpMUPOBAHUS ITUX JACHCTBUI CITY)KUT TEXHOJIOTUS OI[CHUBAHUS
00pa3oBaTeNbHBIX JOCTHKCHUN.

Ilo3HaBaTeabHbIe Y Y /L:

OpueHTHpOBaTbCd B CBOEW CHUCTEME 3HAHMN: OTIMYATh HOBOE OT YXKE€ M3BECTHOIO C
MTOMOUIBIO YUUTES.

Jlenath npeaBapUTEIbHBIH 0TOOP MCTOYHMKOB MH(POPMALIMU: OPUEHTHPOBATHCS B YUeOHHKE
(Ha pa3BOpOTE, B OIJIABJIEHUH, B CJIOBApE).

JloOGpIBaTh HOBBIE 3HAHMS: HAXOJUTh OTBETHl HA BOIPOCHI, HUCIOJB3YyS Y4YEOHUK, CBOMU
YKU3HEHHBIA ONBIT U UH()OPMALINIO, TOJYYEHHYIO Ha YPOKE.

[lepepabaTbIBaTh MOJIy4€HHYI0 MH(OPMALMIO: JeNaTh BBIBOJBI B pe3yjibTaTe COBMECTHOMN
paboThI Bcero Kiacca.

[lepepabarbiBaTh MOTYyYEHHYIO HH(OPMALIMIO: CPAaBHUBATH U KIaCCU(PUIIMPOBATD.

— IlpeobpazoBbiBaTh HH(pOpPMaLIMIO W3 OAHOM (QOPMBI B JAPYrylO: COCTaBIATH (PU3MUECKHE
pacckasbl U 3aJaud Ha OCHOBE IMPOCTEHIIMX (PU3NYECKHX Mojesel (MpeIMETHBIX, PUCYHKOB,
CXEMaTHYECKHX PUCYHKOB, CXeM); HaXOJIUTh U (OPMYIHUPOBATH PEIICHUE 3a/laud C MOMOIIbIO
MpOCTENIINX MoJelnel (peAMETHBIX, PUCYHKOB, CXEMaTHUYECKUX PUCYHKOB, CXEM).

CpenctBoM (GopMUpPOBaHUS ATHX ACUCTBUN CIIY)KUT y4yeOHBIH MaTepuall, 3afaHusl yueOHUKa U
3aJauu U3 COOPHUKOB.

KommyHnukarusubie YY/:

JIOHECTH CBOIO MO3UIIUIO IO APYTUX: OQPOPMIISTH CBOIO MBICTH B YCTHOM U MUCHMEHHOU peun
(Ha YpOBHE OJTHOTO TIPEIOKEHUS UM HEOOIBIIIOTO TEKCTA).

CnymaTh ¥ IOHUMATh peYb IPYTHX.

Yurath U epecka3biBaTh TEKCT.

CpenctBoM (HOpPMHUPOBAHUS ITHX JEHCTBUN CIYKUT TEXHOJOTHUS MPOOIEMHOTO 00YUIEHUSI.

CoBMecCTHO JOroBapuBaThCA O MpaBUiIax OOIIEHUS U MOBEICHUS B IIIKOJIE U CIIEA0BATh UM.
Y4uThCS BHIOMHATE PA3IMYHBIE POJIM B IpyMIe (JIuaepa, UCIIOIHUTEINS, KPUTHKA).



CpenctBoM (OpMHUPOBAHUS ATUX JICHCTBUN CITY)KUT OpraHu3alnus padoThl B mapax
IIOCTOSIHHOT'O M CMEHHOTI'O COCTaBa.

[IpenmeTHbIMU pe3ynbTaTaMu HU3ydeHUs Kypca «Dusmka» B 7-M Kilacce SBIAIOTCS (POpPMHUPOBaHUE
CIIENYIOIINX YMEHUM.

VYyammecs 10IKHBI 3HATH/IIOHUMATD.

®  CMBICI IOHATHH: U3nYecKoe siBIeHUE, PU3NICCKI 3aK0H, (PU3HUECKHUE BETMYHHBI,
B3aHMOJICHCTBHUE;

e CMBICH (PU3UYECKHUX BEIMYUH: MYTh, CKOPOCTh, Macca, IIIOTHOCTh, CUJIA, AaBJICHUE, padoTa,
MOIIHOCTh, KHHETUYECKAsl YHEPT U, TOTCHIIMATIbHAS SHEPT U, KOAP(DUIIUEHT MOJIE3HOTO
JIEHCTBHS,

e cmbIca pusnueckux 3akoHoB: [lackans, Apxumena, I'yka.

VYyamuecs 107KHbI yMETh:

e coOuparh YCTAaHOBKU JJISl SKCIIEPUMEHTA 10 OIMCAHUI0, PUCYHKY U IIPOBOAMTH HAOIIOAEHUS
U3Y4aeMbIX SBJICHUI;

® U3MEpSTh Maccy, 00BEM, CHITY TSKECTH, PACCTOSIHHUE; IPEACTABIISTh PE3Yy/IbTaThl U3MEPEHUH B
BU/JI€ TAOJIMII, BBISIBISATH SMIIUPUUYECKUE 3aBUCUMOCTH;

e OOBACHATH Pe3y/bTaThl HAOIIOAEHUHN U HIKCIIEPUMEHTOB;

MNPUMCHATH SKCIICPUMCHTAJIbHBIC PE3YJIbTAThI JJIA NPCACKa3aHWd 3HAUCHUSA BCIINYNH,

XapaKTePU3YIOMIHNX X0 PU3NICCKUX SIBIICHUM;

BbIPAXKATb PE3YyJIbTAThI H3MepeHHfI nu paCLIéTOB B CAMHHUIIaX MG)KHYHapOHHOﬁ CHUCTCMBI,
peuaTth 3aJa4 Ha MPUMCHCHUC N3YUCHHBIX 3aKOHOB;

INPUBOAUTDL IIPUMCEPLI ITPAKTHYCCKOI'O UCITI0JIb30BaHUs (I)I/ISI/I‘ICCKI/IX 3aKOHOB,
HCIIOJIB30BAaThb HpI/IO6peTéHHBIC 3HAHUA U YMCHUA B HpaKTquCKOﬁ ACATCIIBHOCTH U B

MOBCEIHEBHON XKU3HHU.

8- xiacc

JIMYHOCTHBIMU pE3yabTaTaMi U3YUYCHUA IMPECAMETHO-METOJUUCCKOTO KypCa «Duzuka» B 8-M

KJIaCCeC ABJIACTCA (I)OpMI/IpOBaHI/Ie CJICAYIOMIUX YMCHHﬁZ

CamocTosaTeNnbHO ONpPEeAeaTh U BBICKa3bIBaTh OOLIME /I BCEX JIIOJIEH MpaBuiia MOBEAECHUS
IIPU COBMECTHOM paboTe U COTPYIHUYECTBE (ITUUECKUE HOPMBI).

B mpenno’keHHBIX MEeAaroroM CUTyalusx OOUIEHHs] U COTPYIHUYECTBA, OMHUPAsCh Ha OO0IIMe
JUIS BCEX MPOCThIE MpaBuia MOBENEHHUS, CAaMOCTOSATENbHO JeNaTh BHIOOP, KaKOW MOCTYIOK
COBEpILINTb.

CpencTBOM JOCTHKEHUS ATHX Pe3yJIbTaTOB CIYKHUT OpraHu3alus Ha ypoke paboThl B apax
MTOCTOSIHHOTO U CMEHHOT'O COCTaBa, IPYMNIOBbIE POPMBI PaOOTHI.

MeTanpeaMeTHbLIMHA pe3yiibTaTaM1 U3Yy4YCHHUA KypCa «Dusuka» B 8-M Kl1acce SIBISIIOTCS

(dhopMHUpOBaHKE CIEAYIOMINX YHUBEPCATHHBIX YU€OHBIX EHCTBHA.
Perynarusneie YV /I:

OmpenensTs 1eNb IeSTeTbHOCTH Ha YPOKE CAaMOCTOSITEIBHO.

Yuautecs HopMyarpoBaTh yueOHYIO MPOOJIEMy COBMECTHO C YUUTEIIEM.

VY4uThCS MIIAaHUPOBATH YYEOHYIO AEATEIBHOCTD Ha YPOKE.

Bricka3pIBaTh CBOIO BEPCHUIO, IIBITATHCS MpEAIaraTh crocod e€ mpoBepKu.

Pabotast o npeniokeHHOMY IIJIaHy, UCIIOJIb30BaTh HEOOXOAUMBIE CpeIcTBA (YUeOHUK,
MPOCTEUIINE TPUOOPHI 1 HHCTPYMEHTBHI).



CpenctBoM GOpMUPOBAHUS ITUX JEHCTBUM CIyXKaT 3JIEMEHTbI TEXHOJIOTUU TPOOIEMHOTO
o0y4YeHHs Ha 3Tare U3y4eHUs] HOBOTO MaTepHaa.

OHpC[[GJ'ISITB YCHICHIHOCTD BBITIOJHCHHUA CBOCTO 3a/laHUA IIPU IMOMOIIU YYUTCIIA.

CpenctBoM GOPMUPOBAHUS ITUX JEHCTBHUI CITY)KUT TEXHOJIOTUS OIICHUBAHMS YI€OHBIX
YCIIEXOB.

IHosHaBaTeabHbIe YVY/I:

OpueHTHPOBATHLCS B CBOCH CUCTEME 3HAHMIA: TOHUMATh, YTO HY>KHA JIOTIOJHUTEIbHAS
nHpopManus (3HaAHUS) 715 PEIICHHs] Y4eOHOM 3a/1ayd B OJIMH IIIar.

Jlenate peaBapuTeIbHBIA 0TOOP UCTOYHUKOB HHPOPMAIINH JJIsl PEIICHHS YIeOHOW 3a/1auH.
JloOBIBaTh HOBBIC 3HAHUS: HAXOIUTh HEOOXOMMYIO HH(OPMAIIMIO KaK B y4COHUKE, TaK U B
MIPEITIOKEHHBIX YIUTEIIEM CIIOBAPSX M SHIIUKIIOTICTUSX.

J1oObIBaTh HOBBIC 3HAHHMS: U3BJICKATh HH(POPMAIIHIO, TIPEACTABICHHYIO B pa3HbIX (opmax
(Tekcrt, TabnuIa, cXxema, WILTIOCTPAIUs U Ip. ).

[lepepabaTbIBaTh MONTy4EeHHYIO HHPOPMALIUIO: HAOIIOAATh U JIeNIaTh CaMOCTOSTEIIbHBIC
BBIBOJIBI.

CpenctBoM (GOpMUPOBAHUS ITUX JEUCTBUM CIYXKUT yueOHBIM MaTepuan yueOHMKa, CJI0OBApH,
SHIMKIIONEIUH

KomMvyHukarusubnie YVY/JI:

JloHeCTH CBOIO TIO3UIIHIO A0 IPYTrUX: 0)hOPMIISTH CBOIO MBICIIb B YCTHOW M MUCBMEHHOM pedn
(Ha ypoBHE OJJHOTO MPEAJIOKEHUS UIH HEOOJIBIIOrO TEKCTA).

Caymare ¥ MOHUMaTh pedb APYTHX.

Beipa3zuTenbHo nepeckasbIBaTh TEKCT.

Bcerynath B Gecery Ha ypoKe U B XKH3HH.

CpenctBom GOpMHUPOBAHUS ITUX ACHUCTBUIN CITYKUT TEXHOJOTHS MPOOJIIEMHOTO Uajiora u
TEXHOJIOTUS ITPOAYKTUBHOI'O YTEHUS.

CoBMECTHO AOTOBApPUBATLCA O IMPpaBUJIAX O6IJ.I€HI/I$I 1 MMOBCACHHUA B IKOJIC N CIICAOBATH UM.

YYuThCS BBIIOIHSITH Pa3InYHbIC POJIU B I'PYIIIIC (nnnepa, HUCIIOJTHUTCIIA, KpI/ITI/IKa).

CpelCTBOM JIOCTHKEHHS STHX Pe3yJIbTaTOB CIY>KUT OpraHu3alus Ha ypoke paboThl B mapax
MTOCTOSIHHOTO U CMEHHOT'O COCTaBa, IPYMNIOBbIE (OPMbI paOOTHI.

IIpeaMeTHBIMHU Pe3yabTATAMM H3Yy4YeHUs Kypca «Du3ukn» B 8-M Kitacce ABISIOTCS (OPMUPOBaHUE

CJIIEYIOIUX YMEHUI.
3HATH/TIOHUMATh
® CMBICJI TIOHATUH: TEIUIOBOE JBMJKEHHUE, TEIUIONEpeaaya, TEIIONPOBOAHOCTh, KOHBEKIIHS,
U3Iy4YEeHUE, arperaTHoe COCTOsIHME, (Pa30BbIi Mepexo/. IIEKTPUUECKUH 3apsij, 3JIEKTPUUecKoe
T10J1€, MPOBOJIHUK, IOJYIIPOBOJHUK U TUIIEKTPUK, XUMUYECKNIN AIEMEHT, aTOM U aTOMHOE S]1pO,
IIPOTOH, HEUTPOH, D3JEKTPUUYECKas CHUJa, HOH, JJIEKTPUUYECKas LENb M CXEMa, TOYEUHBIN

HUCTOYHHK CBCTa,

MoJie 3peHus, aKKOMOJalus, 3€pKajgo, TeHb, 3aTMEHHE, ONTHYECKas OCh,

(doKyc, ONTUYECKUI LEHTp, OMM30PYKOCTh M JAIBHO30PKOCTh. MAarHUTHOE TOJIE, MAarHUTHBIC
CUJIOBBIE JIMHUU, IOCTOSIHHBI MarHUT, MATHUTHBIN MOJIIOC.



CMBICIT (PU3MUYECKUX BEIUYMH: BHYTPEHHSS OSHEPTHsl, KOJMYECTBO TEIUIOTHI, yAeNnbHas Te-
IUIOEMKOCTh BEIIECTBA, YJeNbHas TEIJIOTa CropaHus TOIUIMBA, YJelbHas TeIUIoTa Iia-
pooOpa3oBaHusi, yJenbHas TEIUIOTAa IUIABJICHHS, TEMIepaTypa KHIIEHHUS, TeMIleparypa
IUTaBJICHUS, BIIAXKHOCTb, IEKTPUYECKUH 3apsijl, CWJIa TOKa, HAIPsDKEHHE, CONPOTHUBIICHHE,
yI€IbHOE CONpPOTUBJIEHHE, paboTa M MOIIHOCTb TOKA, YIJIbl MaJ€HUs, OTPaXKECHMUs,
IpeaoMiIeHus, POKYCHOE pacCTOSIHUE, ONTHUYECKas CUIIA.

CMbICH (DM3MYECKUX 3aKOHOB: COXPAHEHHUS SHEPrUU B TEIUIOBBIX MpOIEcCaX, COXPAHEHUs
AJIEKTPUYECKOro 3apsiga, Oma i ydacTKa JJjeKTpudeckoi uenm, /[:koynsi-JleHma, 3akoH
AMniepa, 3aKOH NPSAMOJIMHEHOI0 PpacHpPOCTPAHEHHs CBETA, 3aKOHbI OTPAaKEHHUS H
NpeJioMJIeHHs CBeTa.

Yyamuecs AO0JKHBI YMETh:

OIIMCBLIBAThL M OOBACHATH (l)I/IBI/ILICCKI/Ie SBJICHUS: TCIIONPOBOAHOCTb, KOHBCKIUIO, U3JIYYCHHC,
HUCIMAapCHUEC, KOHACHCALUWIO, KHUIICHUC, IUIABJICHUC, KPUCTAJUIM3AlUIO, JJICKTPU3aluI0 TCI,
B3aHMOHeﬁCTBH€ QJIICKTPHUYCCKUX 3apsaa0B, B3aUMOICUCTBHE MartHuToB, HeﬁCTBHG MarauTHOIO
I10JIA Ha IMPOBOJHUK C TOKOM, TCIIJIOBOC JIeicTBHue TOKa, OTPAKCHUC, ITPCIIOMIICHUC CBECTA,

UCTOJNB30BaTh (hU3MYECKHEe TMPHOOPBI M WM3MEPHUTEIbHBIE HMHCTPYMEHTHI ISl H3MEpPEHHUS
(GU3MYEeCKUX BEIMYMH: TEMIepaTypbl, BIAXHOCTH BO3/yXa, CHUJbl TOKa, HaIPSDKEHUS,
ANEKTPUYECKOTO COIPOTUBIICHUS, PA0OTHI M MOIIHOCTH 3JIEKTPUUECKOT0 TOKA;

MIPECTABIATh PE3YyIbTaThl M3MEPEHUIN C NOMOIIbIO TaOJuI], rpa)MKOB U BBIABIATH Ha 3TOM
OCHOBE DMIIMPHUYECKHUE 3aBUCHUMOCTHU: TEMIIEPATYPbl OCTBIBAIOIIECTO TEJIa OT BPEMEHH, CUJIBI TOKa
OT HANPSKEHMS Ha YYaCTKE LIETH, YIUIa OTPaKEHMs OT yIJIa MTaJICHUs CBETA, YIUIA PEJIOMIICHHS OT
yria naJcHus CBETa;

BbIPAXKATh PE3YyJIbTAThI H3MepeHHfI " pacye€ToOB B CAUHULIAX Me)KHYHaPOHHOﬁ CUCTCMBI,

NpUBOAUTE TIPUMEPBI MPAKTHYCCKOI'0 HUCIHOJIb30BAHUA (1)I/I3I/ILICCKI/IX 3HaHUH O TCIIJIOBBIX,
OJICKTPOMArHUTHBIX SABJICHUAX

pelaTth 3aJa41 Ha MIPUMCHCHUEC N3YUCHHBIX (1)1/131/ILI€CKI/IX 3aKOHOB.

9-1 KJ1acchl

JIMYHOCTHBIMU pe3yibTaTaMU U3Y4YE€HHUS yueOHO-MeToIn4Yeckoro kypca «Pu3nka» B 9-M kiaccax

ABIIACTCA (I)OpMI/IpOBaHI/IC CICAYIOIUX YMCHI/Iﬁl

— CaMocTosTeNbHO ONpEAENATh U BhICKAa3bIBATh OOLIME JIJIsl BCEX JIIOIeH MpaBuiia MOBEICHUS
MIpH OOILEHUU U COTPYIHUYECTBE (ITUUECKHE HOPMBI OOIIIEHUS U COTPYIHUYECTBA).

— B camocrosTenbHO CO3JaHHBIX CUTYaLUAX OOLICHUS U COTPYIHHYECTBA, ONUPAsICh Ha 001IHe
JUIsL BCEX MPOCThIE MPaBUia MOBEICHHSI, JI€1aTh BBIOOP, KAKOH MOCTYIOK COBEPIIHUTH.

CpencTBOM JOCTHKEHHS ITHX Pe3yJIbTaTOB CIYKUT yUeOHbII MaTepual — yMeHHue
OTIpE/IeTISITH CBOE OTHOLIEHHE K MUPY.

MeranpeaMeTHEIMU pe3yjibTaTaMi U3YyYCHUA y‘{e6HO-MCTOI[I/I‘-IeCKOI‘O Kypca «®Du3zuka» B 9-oM

KJIacce SBIISIOTCS (DOPMHUPOBAHHE CIICTYIONTNX YHUBEPCATBHBIX YU€OHBIX ICHCTBHM.
PervastuBubie YY/I:

— CamocTosATeTbHO (hOPMYIIMPOBATH IIETH YPOKa MOCIIE MPEIBAPHTEILHOTO 00CYXKICHHS.

—  Yuuthcsa 0OHapYXHBaTh U HOPMYIUPOBATH YUEOHYIO TTPOOIEMY.

— CocCTaBIATh IJIaH PEMICHHS MPOOJIEMBI (3329 ).

— PaGoras no miany, cBepsITh CBOM JIEHCTBHS C IETBIO H, IPU HEOOXOTUMOCTH, UCTIPABIIATH
OLIMOKU CaMOCTOSITENBHO.



CpenctBoM GOpMUPOBAHUS ITUX JEUCTBHIA CIYXkKaT IEMEHTHI TEXHOJIOTUH TTPOOIEMHOTO
oOyueHus Ha 3Talle U3y4eHUs HOBOTO MaTepHarna.

B AUajiore ¢ yauTelieM YUUThCA BBIpa6aTBIBaTB KPUTCPUH OLUCHKH U ONIPEACTIATE CTCIICHD
YCHICHIHOCTHU BBIITOJHCHHUA CBOCH paGOTbI u paGOTH BCCX, UCXOOS U3 UMCIOIIUXCA KPUTCPUCB.

CpenctBoM (GOpMUPOBAHUS ITUX JEHUCTBHUIA CITYKHUT TEXHOJOTHS OIICHUBAHUS YUCOHBIX
YCIIEXOB.

IHozHaBaTeabHbIe YVY/I:

OpueHTHPOBATHLCS B CBOCH CUCTEME 3HAHHIA: CAMOCTOSATENBHO MPEIoaraTh, Kakas
nHpOpMaIKs HY)KHA JJIs1 pElICHUs] y4eOHOM 3a]]aui B HECKOJIBKO IIaroB.

OTOupare HEOOXOIUMBIE [T PEIICHHUS y4eOHOM 3a1aul MCTOYHUKU HH()OPMAIIHH.
JloObIBaTh HOBBIC 3HAHMS: U3BIIEKATh HH(POPMAIIHIO, IPEACTABICHHYIO B pa3HbIX (hopmax
(Tekct, Tabnuna, cxema, HIUTFOCTPAIUS U JIp. ).

[lepepabaTbiBaTh MONy4YECHHYIO HHPOPMAIIUIO: CPABHUBATh U TPYIIHPOBATH (aKThI U
SIBJICHHSI;, OTIPEACIIATh IPUYMHBI SIBJICHUH, COOBITHIA.

[TepepabarbiBaTh OTYyYESHHYIO HH(DOPMAIIHIO: JIeTIaTh BHIBOABI HA OCHOBE 000O0IICHUS
3HaHUH.

[IpeoOpa3oBbIBaTh HHGOPMAIIHMIO U3 OJHOW (YOPMBI B IPYT'YIO: COCTABIISATH MPOCTOM TUIAH U
CJIOKHBIHM TUIaH y4eOHO-HaAyYHOI'O TEKCTa.

[IpeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OJTHOW (POPMBI B IPYTYIO: MPEACTABIATH HHPOPMAIUIO B
BUJIC TEKCTA, TAOJIHIIbI, CXEMBI.

CpenctBoM GOpMHUPOBAHUS ITUX JIEHCTBUI CITYKUT y4eOHbII MaTepuail.

KomMvyHnukarusubie YVYJI:

JIOHEeCTH CBOIO MO3UIMIO J0 APYTHX: O()OPMIISITH CBOM MBICIIM B YCTHOW U MHCBMEHHOM peun
C y4€TOM CBOMX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYAIUI.

I[OHGCTI/I CBOIO ITO3HMIHIO O APYTHX: BBICKA3bIBATE CBOXO TOYKY 3PCHUSA U NIBITATHCA eé
000CHOBATh, IPUBOS APIYMEHTHI.

Caymare ApYyrux, NbITaThCs IPUHUMATh IPYTYIO TOUKY 3pEHHUs, ObITh TOTOBBIM U3MEHUTh
CBOIO TOUKY 3pEHHS.

CpenctBoM GOpMHUPOBAHUS ITUX JEHCTBUIN CIYKHUT TEXHOJIOTHUS MPOOIEMHOI0 AUAJIOra.
Yurath BCIyX U PO ceOsl TEKCTHI Y4eOHUKOB U IIPU ATOM: BECTH «IHAJIOT C aBTOPOM»
(mporHo3upoBath OyAylee YTEHHE; CTABUTH BOIIPOCHI K TEKCTY M UCKAaTh OTBETHI; IPOBEPAThH
ce0s1); OTEIATh HOBOE OT U3BECTHOTO; BBIIEISATH ITIaBHOE; COCTABIIATH IJIaH.

CpenctBoM GOpMHUPOBAHUS ATUX EHCTBUN CITY’KUT TEXHOJIOTUS MPOYKTUBHOTO YTSHHUS.
JloroBapuBaThCs C JIFOJIbMU: BBITIOJIHSASA PAa3JINYHBIE POJIM B IPYIIIE, COTPYIHUYAThH B
COBMECTHOM pEeIIEHUH NPOoOJIeMBbI (3a/1a4H).

Yuntbcs YBAXHUTECIbHO OTHOCUTHCA K IMMO3UIIUU APYTOro, INbITaThCA JOrOBaApHUBATHCA.

CpencTBOM JOCTHXKEHUS 3TUX PE3YJbTATOB CIYKUT OpraHu3alys Ha ypoke paboThl B apax
IIOCTOSIHHOTO U CMEHHOI'0 COCTaBa, TpynnoBbie GopmMbl padoThl.

IIpeaMeTHBIMH _pe3VJabTATAMH H3Yy4YeHHUsI KYypca «®u3uka» B 9-M Kiacce SIBIAIOTCH

(dbopMUpOBaHUE CIETYIOMINX YMEHUH.



VYuarnuecs T0IKHEI 3HATH/TIOHUMATh:
® CMBIC]I MOHSATHI: MarHUTHOE I0JIE, aTOM, aTOMHOE SIJIPO, PaTUOAKTUBHOCTh, MOHHU3UPYIOIIHE
W3JIY4eHUS; OTHOCUTEIbHOCTh MEXAHUUECKOTO JIBHXKEHHS, TPACKTOPUS, HHEPLIMAJIbHAS CUCTEMA
OTCUeTa, UCKYCCTBCHHBI CITYTHUK, 3aMKHYTas CHCTEMa. BHYTPEHHHE CHJIBI, MAaTeMaTHYCCKUI
MasTHHK, 3BYK. U30TOII, HYKJIOH;

e CMbICT (PU3HYECKUX BEIUYHH: MarHuTHas HWHIYKLUWsS, MAarHATHBIA IIOTOK, JHEPrHUsd
JJIEKTPOMAarHUTHOIO II0JI, IE€pEeMELICHUE, IMPOCKLUHs BEKTOpa, IIyTh, CKOPOCTb, YCKOpPEHHE,
YCKOpPEHHE CBOOOJHOIO MAaJCHMs, LIEHTPOCTPEMHUTEIbHOE YCKOpPEHME, CHia, CHJIa TSKECTH,
Macca, BeC Tella, UMIIYJbC, IIEPHOJ, YaCcTOTa. aMIUINTY/a, (a3a, JIMHA BOJIHbI, CKOPOCTh BOJIHBI,
SHEpIrus CBA3H, 1e(eKT Macc.

e  cMbICH (PU3NYECKHUX 3aKOHOB: YPaBHEHUS! KWHEMAaTHKH, 3aKOHBI Hpl0TOHA (TI€pBHIii, BTOPOIA,
TPETHI), 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH COXPAHEHHUS UMITYJIbCA, IIPUHIUI
OTHOCUTEJIBHOCTH ["annes, 3aKOHbI FapMOHUYECKHUX KOJeOaHH, IpaBUIIo JIEBOW PyKH, 3aKOH
3JIEKTPOMArHUTHOM MHIAYKIWU, IpaBuiIo JIeHna, 3aK0OH paiMOaKTUBHOIO pacrnajia.

Yuammecs 101KHbI YMETh.

e coOupaTh YCTAaHOBKU AJIs DKCIIEPUMEHTA MO OMMCAHUIO, PUCYHKY U MPOBOJIUTH HAOIIOICHUS
M3y4aeMbIX SBJICHUII;

®  W3MEpSTh CHUITY TSDKECTH, PACCTOSIHHE; IIPEICTABIIATEH PE3YJIbTaThl H3MEPEHUHN B BUC TAOJIHII,
BBISIBIIATh SMITUPUUECKUE 3aBUCUMOCTH;
OOBSCHATH PE3yNbTaThl HAOMIOACHUN U YKCIIEPUMEHTOB;
MIPUMEHATH SKCIIEPUMEHTAIIbHBIC PE3YJIBTATHI JUIsl IPE/ICKa3aHUsl 3HAUCHUS BEIMYHH,
XapaKTePU3YIOMINX X0 PU3NICCKUX SBIICHUM;
BBIPAXAaTh PE3yJIbTaThl U3MEPEHUN U PACUETOB B €AMHULIAX MeX1yHapOIHON CUCTEMBI;
peuiaTh 3aJja4i Ha MPUMEHEHHE U3YYEHHBIX 3aKOHOB;
MIPUBOJIUTH MPUMEPHI TPAKTHUECKOTO UCTIOIb30BaHUS (PUZNUECKUX 3aKOHOB;
MCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHUS B IPAKTHUECKOM 1eATETHbHOCTH U B
MOBCEIHEBHON KU3HU.

7 kiacce
Beenenue (4 1)
®duszuka — Hayka o npupoae. Pusnyeckue sBiaeHus. Puznueckue cBoiicta ten. Habmonenue n
onucanue pusnueckux siBieHuil. Ouznueckue BenMWUUHbL. M3MepeHust GU3NUYECKUX BEIWYHH: JIIMHBI,
BpeMeHH, TemnepaTypsl. Ousndeckue npulOopbsl. MexayHapoHas cucTeMa eIMHUIl. TOYHOCTh U IO0-
IPEUIHOCTh N3MepeHni. PU3NKa U TEXHUKA
JlabopaTopHas pabota
1. Onpenenenue 1eHbI JeIeHUS] U3MEPUTETBHOTO IPHOOpa.
IIpeamerHbIMuU pe3yabTaTaMu 00y4EHHUS 110 JAHHOM TEME SIBIISIOTCS:
— MOHUMaHHe (PU3NYECKUX TEPMUHOB: TEJO, BELIECTBO, MAaTEPHUSI;
— yMEHHME NPOBOAMTH HAOMIOJAEHUS (PU3UYECKUX SBICHHM; U3MEPATh (PU3UUYECKHE BEIMYHUHBIL:
paccTosinue, MPOMEXYTOK BpEMEHH, TEMIIEPaTypy;
— BJIQJICHUE SKCIEPUMEHTAIbHBIMU METOJIaMU HCCIIEIOBAaHUS MPHU ONpEACNICHUN LEHBI JIeICHUS
HIKaJIbl IpUOopa U MOrPenIHOCTH U3MEPEHNUS;
— [MOHMMAaHHE POJIM YYEHBIX Hallleld CTpaHbl B Pa3BUTHUM COBPEMEHHOHN (M3MKU W BIMSHUU Ha
TEXHUYECKHUM U COLIMATIBLHBIN ITPOTpeccC.

IlepBoHauA/IbHBIE CBEIeHNSI O CTPOeHHH BemiecTBa (6 1)

Crtpoenne BemecTBa. OMBITHI, JOKA3bIBAIONINE aTOMHOE CTPOCHHE BEIIECTBA. TEIIOBOE BHKCHHE
aToMOB M MouieKysl. bpoyHoBckoe apwkenue. uddysus B raszax, XKUAKOCTSIX U TBEPIBIX Tenax.
B3anmoaeiicTBre yacTull BemecTBa. ArperaTHble COCTOSIHHMS BellecTBa. MoJienu CTPOCHUSI TBEPABIX



TeN, >KUAKOCTeH W ra3oB. OObBSCHEHHWE CBOWCTB Ta30B, XHUAKOCTEH W TBEPABIX TEI HA OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX TTPEACTABICHUH.

JlaGopaTopHas pabota
2.M3mepeHne pa3mMepoB MaJIbIX TE.

IIpenMeTHBIME pe3yJIbTATAMH OOYUCHUS 110 TAHHOK TeME SBIISIOTCS:

— MNOHUMAaHUE u CIIOCOOHOCTH OOBSICHATH ¢busnueckue SIBJIC
HUS: T y3us, OoubIast C)KUMAEMOCTh ra3os, Masiast CKUMa
€MOCTb KHJIKOCTEH U TBEPABIX TET;

- BJIAJICHUE SKCIIEPUMEHTAIBHBIMH METOJIaMHU WCCIIEIOBAHUS TIPU ONPE/ICICHUN Pa3MEpPOB MalIbIX
Te;

— MOHUMAHHUE MPUYUH OPOYHOBCKOTO JIBIKEHUS, CMAUYMBAHMS Y HECMAYWBAHUS TEJ; PA3IN4YUS B
MOJICKYJISIPHOM CTPOCHHHU TBEPIBIX TEJ, )KUIAKOCTEH U Ta30B;

— yMmeHue nons3oBatbes CU 1 mepeBoaUTh €IMHUIBI U3MEPEHUS (PU3NUECKUX BEIMYUH B KpaTHbIC
Y JIOJIbHBIC CIUHUIIBI;

— YMEHHE HMCIOJIb30BaTh TOIYYCHHBIC 3HAHUS B MOBCEIHCBHON >KWU3HU (OBIT, SKOJIOTHUS, OXpaHa
OKPY>KaIoIeH Cpebl).

B3aumopeiicrBus Te (23 1)

Mexanuueckoe aBmxkenue. Tpaektopus. Ilyre. PaBHOMepHOe M HepaBHOMEpHOE IBUKEHHE.
Ckopoctb. ['padmku 3aBUCHMOCTH TyTH M MOAYJISI CKOPOCTH OT BpPEMEHHW JBIXKeHHA. WHepuwus.
WueptHocTs Ten. BzaumonetictBue ten. Macca tena. M3mepenue maccel Tena. [lnoTHOCTh BemiecTBa.
Cuna. Cuna tspxectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBsizb MEXIy CHIION TSKECTH U MACCOM
tena. Cusa TshKecTH Ha Ipyrux Iuanerax. unamometp. CioskeHue IBYX CHUJI, HAPABJICHHBIX 110 OJJHOM
npsiMoii. PaBHonelicTBytomas neyx cui. Cuna tperust. @usndeckas mpupoaa HeoecHbIX Tea CoTHEeYHOM
CUCTEMBI

JlaGopaTopHbIie pabOThI:

3. M3ydeHne 3aBUCMMOCTH MYTH OT BPEMEHHU MpHU MPSIMOJIUHEHHOM PaBHOMEPHOM JBIKECHUU.
N3mepenne ckopoctu

4. V3MepeHue Macchl Tella Ha pblYaKHBIX Becax.

5. N3mepenne oobema TBEPAOTO Tea.

6. M3MepeHue MII0THOCTH TBEPIOTO BEIIECTBA.

7. MHccnenoBaHue 3aBUCHMOCTH CHJIBI YIPYTOCTH OT Y/UIMHEHUs TpYyKuHbL. 3Mepenue
KECTKOCTHU TIPY>KUHBI.

8. MccrnenoBanue 3aBUCIMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JIaBJICHHUSI.

IIpeamerHbIMU pe3yabTaTaMu 00Y4EHHUS 110 JAHHON TEME SIBJISIOTCS:

—OHMUMaHUE U CIOCOOHOCTb OOBSCHATH (U3NYECKUE SBIEHUS: MEXaHHMYeCKOoe JIBUKEHHUE,
pPaBHOMEPHOE U HEPABHOMEPHOE ABM)KEHUE, MHEPLIUS, BCEMUPHOE TATOTEHHUE;

— YMEHHE H3MEPATH CKOpPOCTb, MacCy, CUJy, BEC, CHUJIY TPEHHUS CKOJIBKEHHUS, CHIIy TpPEHUs
KaueHusi, 0o0beM, TUIOTHOCTh Tela, PAaBHOACUCTBYIOIIYIO ABYX CHII, NEHCTBYIOIIMX Ha TEJIO U Ha-
MIPaBJIEHHBIX B OJIHY U B IPOTUBOMOJIOKHBIE CTOPOHBI;

— BJIQJICHHUE SKCIIEPUMEHTAILHBIMA METO/IaMU UCCIIEIOBAaHUS 3aBUCUMOCTH: MPOIIEHHOTO MyTH OT
BPEMEHHU, Y/UIMHEHUSl MPYKUHBI OT MPUIIOKEHHOW CHIIbI, CHUJIbI TSKECTH Tejda OT €ro MaccChl, CHJIbI
TPEHUS CKOJIBKEHMSI OT IJIOLIAJAN COMPUKOCHOBEHUS TEJ U CHJIbl HOPMAJIBHOTO J1aBJICHUS; TOHUMaHUe
CMBICJIa OCHOBHBIX (PU3NYECKUX 3aKOHOB: 3aKOH BCEMHPHOI'O TATOTEHUS, 3aKoH ['yka;

— BJIaJICHHE CIIOCOOaMHU BBIMTOJIHEHHUS PACYETOB MPU HAXOXKIACHUU: CKOPOCTH (CpelHeil ckopocTn),
MyTH, BPEMEHH, CHUIIBI TSHKECTH, Beca Tela, IUIOTHOCTH Tela, 00beMa, MacChl, CHJbl YIPYTOCTH,
PaBHOJICMCTBYIOIICH ABYX CHUJI, HAITPABJIECHHBIX MO OJTHOW MPSIMOI;

— YyMEHHME HaxXOJUTh CBS3b MEXKAY (PU3MUECKHMMM BETMYMHAMH: CUJIOW TSHKECTH M Maccoil Tena,
CKOPOCTH CO BPEMEHEM M IyTeM, IUIOTHOCTU Tejla C €ro Maccoil U 00beMOM, CHIION TSKECTH U BECOM
Tena;

— YMEHHE NePEeBOANTD (PU3NYECKUE BETUUUHBI U3 HecucTeMHbIX B CU 1 Ha000poT;



— MOHMMaHHWE TPHUHIUIOB JCHCTBUS IHHAMOMETPA, BECOB, BCTPEYAIONIMXCS B ITOBCEIHEBHOM
KHM3HH, U CLIOCO00B o0ecriedeHns: 0e30MacHOCTH IPU MX MCIIOJIb30BAHHM;

— YMCHHUC HCIIOJIb30BAaTh IIOJYUCHHBIC 3HAHUA B HOBCCHHGBHOfI KHN3HU (6BIT, 9KOJIOruda, OXpaHa
OKpY>KaloIlen cpebl).

JlaBy1ieHMe TBePAbIX TeJl, ;KMAKOCTeH 1 ra3oB (21 v)

HaBnenue. JlaBnenue tBepabix Ten. JlaBnenue raza. OObscHeHUE [aBJICHMsI ra3a Ha OCHOBE
MOJIEKYJIIPHO-KMHETUYECKUX NpeiacTaBieHui. Ilepenaua naBiaeHMsl razaMu U SKUAKOCTAMH. 3aKOH
[Tackans. CooOmiaromuecs cocynsl. AtMmocdepHoe naBieHue. MeToasl HU3MepeHus aTMochepHOro
nasieHus. bapomerp, MaHOMETp, MOPIIHEBOM KUIKOCTHBIM Hacoc. 3akoH Apxumena. Y CIOBHs
iaBanus Ten. Bo3nyxormiaBanue.

JlaboparopHbie pabOTHI
9. H3mepeHue qaBieHus TBEPAOTO Tella Ha OMOpY.
10. M3mepenue BHITATKUBAIOIICH CHIIBL, IEHCTBYIONIEH HA TIOTPYKEHHOE B KHUIKOCTH TEJO.
11. BeisicHeHHE YCIIOBUH TUIaBaHUS TeNa B KUAKOCTH.

IIpeameTHbIME pe3yabTaTaMu 00YUEHHUS 110 JAHHON TEME SIBJISIOTCS:

— IOHUMaHHE U CIOCOOHOCTh OOBACHATH (PU3MYECKUe SBICHUS: aTMOchepHOE HaBJCHUE,
JaBJICHUE JKUJIKOCTEH, Ta30B U TBEPJBIX TEJ, IUIABaHUE Tell, BO3AYXOIUIABaHHUE, PACIONIOKEHNE YPOBHS
KUJIKOCTH B COOOMIAIOIIMXCS COCY/Nax, CYIIECTBOBAHHWE BO3YIIHONH OO0OJOYKH 3eMIII0; CHOCOOBI
YMEHBILICHUS ¥ YBEJIMYCHUS JaBICHUS,

— YMEHHE U3MEPSTh: aTMOCHEpHOE JaBJeHUE, JaBICHUE KUAKOCTH Ha JHO M CTCHKU COCYJa, CUITY
Apxumena;

— BIIQ/ICHUE DKCIIEPUMEHTAIbHBIMU METOJIaMU HCCIIEJIOBAHMS 3aBUCHMOCTH: CHUJIBI ApXumena ot
o0BbeMa BHITECHEHHOM TEJIOM BOJIbl, YCIOBHI IUIaBaHUA TeJa B JKUIKOCTU OT JEHCTBUS CHIIBI TSKECTH U
cuJbl Apxumena;

— MOHUMAaHHUE CMBICIA OCHOBHBIX (DM3MYECKUX 3aKOHOB M YMEHHE MPHUMEHSATHh UX Ha TMPAKTUKE:
3akoH Ilackans, 3akoH Apxumena;

—MOHUMaHWE TPUHIUIOB JCHCTBUS  OapoMmeTpa-aHepoHJia, MaHOMETpa, MOPUIHEBOTO
KHMJIKOCTHOTO HAacoca, THAPaBINYECKOro IMpecca U croco0oB obecrieueHust 6e30MacHOCTH MpU MX HC-
M0JIb30BaHUH;

— BJI3/ICHHE CI0CO0aMU BBINOJIHEHUS PACUETOB I HAXOXACHUS: JaBJICHUS, JaBJICHUS KUIKOCTH
Ha JIHO U CTEHKHM COCyJa, CUJbl ApXHMMeJa B COOTBETCTBHM C IOCTABIEHHOM 3aJauyell Ha OCHOBAHUH
HCIOJIb30BaHUs 3aKOHOB (PU3UKH;

— YMEHHE HCIOJIb30BaTh NOJYyYEHHbIE 3HAHUS B MOBCEAHEBHOW XHU3HU (DKOJIOTHs, OBIT, OXpaHa
OKpY>KaIOIIEeH Cpebl).

Pabora u mouHocTh. JHeprus (12 1)

Mexanunueckas pabora. MomHocTh. [IpocTeie MexaHU3Mbl. MOMEHT CUJIBL. Y CJIOBHSI PaBHOBECHUS
peiuara. «30JI0TO€ TpaBUiIO» MexaHuku. Buapl paBHoBecus. KodduimeHT mone3Horo aercTBus
(KIT). Dueprus. [lorenimanbHas v KuHeTHYecKas sHeprus. [IpeBpariienue sHepruu.

JlabopaTopHbie paboThI

13. .Onpenenenne NEeHTpa TAKECTH TUIOCKOH TJIACTHUHBI.
13. BeisicHEHHE yClIOBUS paBHOBECHUS pblyara.
14. N3mepenne KII/I npu nogbeme no HaKIOHHOM IJIOCKOCTH.

IIpenMeTHbIMH pe3yabTaTaMM 00YUEHHSI TIO JAHHOW TEME SIBIISTFOTCSI:

— MOHUMAHHUE U CIIOCOOHOCTh OOBSICHATH (DU3MUECKHE SBICHHS: PAaBHOBECHE TEJ, MPEBpAIICHUE
OJIHOTO BHJIa MEXAHUYECKOUN SHEPTUH B APYTOil;

— yMEHHE H3MEPATh: MEXaHWYECKYI0 pabOoTy, MOIIHOCTh, IJIeYO CHJIbI, MOMEHT cuibl, KII/I,
MOTEHIUATBHYIO U KUHETUYECKYIO SHEPTHIO;

— BJIaJICHHE SKCIIEPUMEHTAIbHBIMUA METOAaMH MCCIIEIOBAHMS TIPU ONPENEIICHUHA COOTHOLIECHUS CUIT



U IUIEY, JUIsl PABHOBECHS pbluara;

— IOHUMaHHE CMBICIIa OCHOBHOTO (PM3MYECKOT0 3aKOHA: 3aKOH COXPAHEHUs YHEPrHU; TOHUMAaHHE
NPUHIUIOB JeHCTBUS pblyara, 0J0Ka, HAKJIOHHOM IJIOCKOCTH M CIIOCOOOB obOecredeHus: 0e30MacHOCTH
IIPU UX UCIIOJIb30BAaHUH;

— BJaJICHHE CIOCOOAMU BBINOJHEHHUS pPACUYeTOB /IS HAXOXKJICHHUS: MEXaHWYeCKOH paboThl,
MOIIHOCTH, YCIOBUS PaBHOBECUs CHJI Ha pbryare, MoMeHta cuibl, KIIJ[, xkuHeTrnuyeckod u 110-
TEHLMAIbHON SHEPIUH;

— YMEHHE HCIOJb30BaTh NOJIYYEHHbIE 3HAHMS B MOBCEAHEBHOM >KU3HHU (9KOJIOTUs, OBIT, OXpaHa
OKpY>KaloIlen cpebl).

IloBTOpPEeHUe — 2 yaca

8 knacc
TemioBble siBjieHus (23 1)

Tennosoe napwxenue. TemnoBoe paBHoBecue. Temmeparypa. BuyTpennsas sHeprus. PabGora u
teronepenava. TernonpoBogHocTh. Konpekuus. M3nyuenune. KomuuecTBO TemsaoThl. Y enbHas
TEIUIOEMKOCTh. Pacder KoiuuecTBa TEMJIOTHI NMpHU TeIIooOMeHe. 3aKOH COXpaHEHMsI M NpeBpallleHus
SHEpPIUU B MEXaHUYECKUX M TEIUIOBBIX mpoleccax. [InaBnenue u orBepeBaHle KPUCTALIMUECKUX TEI.
VY nenvbHas Teruiora miasineHud. Mcenapenne u konneHcanys. Kunenue. Brnaxxnocts Bo3yxa. Y aenbHas
Teriota napooOpazoBaHus. OObsICHEHHE HM3MEHEHMs arperaTHOr0 COCTOSIHMSI BEIleCTBAa Ha OCHOBE
MOJIEKYJISIPHO-KUHETUUECKUX MpezcTaBieHuil. [IpeoOpa3oBaHue 5HepruM B TEIUIOBBIX MAalIHMHAaX.
JBuratens BHyTpeHHero cropanus. Ilaposas typ6una. KIIJI teroBoro nBurareins. DKoJIOTHYeCKHe
POOJIEMBI HCIIOJIB30BAHMS TEIUIOBBIX MAIIHH.

JlaGopaTopHbie pabOThI

1. VccnenoBanue U3BMEHEHHUS CO BpEMEHEM TeMITepaTyphbl OCTHIBAIOIIEH BOIBI

2 CpaBHEHHE KOJIMYECTB TEIIOTHI PU CMEITUBAHUH BOJIBI PA3HOM TeMITepaTyphl
3 UsmepeHnue yaenbHON TeMI0eMKOCTH TBEPIOTO TeTa.

IIpeaMeTHBIMEU pe3yabTaTAMU OOYUCHHUS 110 JAHHON TEME SIBIISTFOTCS:

— TMOHHUMAaHHE U CHOCOOHOCTh OOBICHATH (DU3MUECKHE SIBICHHUS: KOHBEKIMS, HW3Iy4yeHUE,
TEIUIOTPOBOAHOCTh, M3MEHEHUE BHYTPEHHEW SHEPrHU Tella B pe3yJbTaTe TeIUIonepenadd Wil paboThl
BHEIIHUX CHJI, WCIapeHue (KOHJEHcalus) W IUIaBJIeHUE (OTBEpACBAHWE) BEIIECTBA, OXJIAKICHHE
KHUJKOCTU TIPU UCTIAPECHUU, KUTICHUE, BBITIQJICHUE POCHI, YMEHHE U3MEPSTh: TEMIIEpPaTypy, KOITUIECTBO
TEIUIOTHI, YAETbHYIO TEIUIOEMKOCTh BEIIECTBA, YJCNBHYIO TEIUIOTY IUIABJICHHUS BEUIECTBA, BIAXKHOCTh
BO3/TyXa;

— BNIQJICHUE DKCIEPUMEHTAIbHBIMA METOJAMHU HCCIEAOBAHHS: 3aBUCUMOCTH OTHOCHTEIHLHOM
BJIOKHOCTH BO3JyXa OT JMJaBIICHHWs BOJSHOTO Tiapa, COJAEpJKAaIIerocss B BO3AyXe NpU JTaHHOU
TEeMIepaType; MaBleHHs] HACBHIIIEHHOTO BOJSHOTO Tapa; OMpEeAeNeHUs YISNIbHONH TEIIOEMKOCTH
BEIIIECTBA;

— MOHWUMAaHHWE TPHUHIWIIOB JICHCTBUS  KOHJICHCAIIMOHHOTO H  BOJIOCHOTO THTPOMETPOB,
MICUXPOMETpA, JIBUraTelis BHYTPEHHEro CropaHusi, MapoBOd TYpOHWHBI M CIIOCOOOB oOecrieueHus: 0e3-
OIMACHOCTH TPH UX UCIIOIH30BAHNH;

— MOHUMAaHHUE CMBICIIa 3aKOHA COXPAaHEHUS U MPEBPAILIECHUS YHEPTUH B MEXaHUUECKUX U TETUIOBBIX
mpolieccax U yMEHHUE IPUMEHSTh €ro Ha TPaKTHKE,

— OBJIAJICHHE CIIOCOOAMH BBITIONIHEHHUS PACYETOB U HAXOXKACHUS: YICIBHOW TEIUIOEMKOCTH,
KOJIMYECTBA TEIUIOTH, HEOOXOAMMOTO JJIsi HarpeBaHWs TeJa WM BBIIEISIEMOT0 MM TIPU OXJIaXKICHUH,
YAETBHOU TEIUIOTHI CTOPAHMsI TOILINBA, YASIbHON TEIUIOTHI TUTABIICHUS, BIAXKHOCTH BO3/yXa, YISIbHON
TEITIOTHI TapooOpazoBanus U kouaeHcanuu, KI1J[ rermoBoro aBurarerns;

— YMEHHE HUCIOJIb30BaTh MOJyYEHHbIE 3HAHUS B MOBCEIHEBHOW KHU3HU (DKOJIOTHs, OBIT, OXpaHa
OKpY>KaloIlen cpebl).



JleKTpUYecKue siBjieHus (29 yacos)

Onextpu3anus Ted. JlBa poja SIEKTPUUECKHUX 3apsaoB. B3aumoneicTBHE 3apsOKEHHBIX TeTl.
[IpoBoaHMKH, OUAIEKTPUKKA W TOJXYOPOBOJAHUKH. OJEKTPUYECKOE TOje. 3aKOH COXpaHEHUs
NEKTPUYECKOro 3apsiia. JlemuMocTb 3JIEKTPUUYECKOro 3apsia. OnekTpoH. CTpoeHue aroma.
DnexTpuueckuidl ToK. J[eHCTBUE 3IEKTPUYECKOro MOJisi Ha 3JEKTpUYecKue 3apsibl. MICTOYHMKH TOKa.
Onekrtpuueckas 1enb. Cuiia TOKa. DIJIEKTPUUECKOE HAINPSIKEHHE. DJIEKTPUYECKOE COIMPOTHUBIICHHE.
3axon Oma it yuactka nenu. [locnenoBarenbHoe U napajuielibHOE COSAMHEHUE MPOBOJHUKOB. PaboTta
¥ MOIIHOCTh 3JIEKTpHUecKoro Toka. 3akoH Jlxoyms—IJlenma. Konnencarop. [IpaBuna GezomacHoCTH
pu paboTe ¢ 3eKTponprudopamu.

JlabopaTopnbie pabOThI

5. COopKa 31eKTpUUYECKOM LIETIN U U3MEPEHUE CUIIbI TOKA B €€ Pa3JIMYHbIX Y4acTKax)»

6. M3MmepeHne HanpsKeHHs Ha Pa3IMYHBIX y4acTKaX dIEKTPUUYECKOM LIeTn»

7. PerynupoBaHUE CUIIbI TOKA PEOCTATOM)

8. Onpenenenre COMPOTUBIEHUS TPOBOIHUKA MIPH MTOMOILIM aMIIEpMeTpa U BOJIBTMETPa
9.M3mepenue paboThl U MOITHOCTH JIEKTPUIECKOTO TOKA

IIpeamMeTHbIMU pe3yabTaTaMU OOYUCHHUS 110 JAHHON TEME SIBIISIOTCS:

— [MOHUMAaHHE U CIOCOOHOCTh OOBIACHATH (DU3MUECKUE SBICHUS: DIIEKTPU3ALMs Tell, HarpeBaHHe
MIPOBOJTHUKOB 3JICKTPUYECKAM TOKOM, JJIEKTPUUECKHUH TOK B METaJUIaX, JJIEKTPHUECKUE SIBICHUS C
MO3UIUU CTPOCHUS aTOMA, ACUCTBUS FIEKTPUUECKOTO TOKA;

— YMEHHE HM3MEPSATH: CHIIy DJIEKTPUYECKOTO TOKA, AJIEKTPUUYECKOE HAIMPSIKEHHUE, dIEKTPHUUECKUN
3apsif, SIEKTPUUECKOE COPOTUBIICHHUE;

— BIIJICHHE SKCIIEPUMEHTAILHBIMA METO/IaMHU UCCIIEIOBAHUS 3aBUCHUMOCTH: CUJIbI TOKA Ha Y4acTKe
LN OT 3JEKTPUYECKOTO HANPSIKEHUs, HIEKTPHUECKOTO COMPOTHUBIICHHUS MPOBOJHUKA OT €r0 JJIUHBI,
IUTOIIAM MTOTIEPEYHOI0 CEUYSHHsI U MaTepuala,

— IIOHUMaHHE CMBIC/Ia OCHOBHBIX (PM3MYECKUX 3aKOHOB M yMEHHUE NMPHMEHATh MX Ha MpPaKTUKE:
3aKOH COXpaHEHUs JIEKTPUUYECKOTo 3apsa, 3akoH OMa /1715 ydacTKa 1enu, 3akoH Jlxoy-ns—IJleHna;

— [IOHUMaHHe TPUHIMNA AEUCTBUS 3JIEKTPOCKOMNA, AJIEKTPOMETpA, rajlbBAaHUUYECKOTO 3JIEMEHTA,
aKKyMyJaTopa, (oHapuka, peocTara, KOHIEHCATOpa, JIaMIIbl HAKaIMBaHWUS M CIOCOOOB oOecredeHus
0€30MacHOCTH MPHU UX UCTIOJIb30BAHUY;

— BJIaJICHHE CIMOCOOaMHU BBIMTOJHEHHUS PAcUeTOB JJISi HAXOXKICHHS: CHJIBI TOKA, HAINPSDKEHUS,
COIIPOTHBIIEHUS] TPH MapajuIeIbHOM M IOCJIEAO0BAaTEIbHOM COEJMHEHUU IPOBOJHUKOB, YIAEIBHOTO
COIIPOTHBIICHUS] TPOBOJAHUKA, PAa0OTBI W MOUIHOCTH JJIEKTPHYECKOTO TOKA, KOJWYECTBA TEIIOTHI,
BBIJICJIIEMOT0 TIPOBOJHUKOM C TOKOM, €MKOCTH KOHJIEHCATopa, padOThl 3IIEKTPUUYECKOTo MO
KOHJIEHCATOPa, SHEPTHUH KOHICHCATOPA;

— YMEHHE HCIOJIh30BaTh MOJTYYCHHBIC 3HAHUS B MOBCEIHEBHOW JKM3HM (IKOJIOTHSA, OBIT, OXpaHa
OKpY>KaroIlen cpebl, TeXHUKa 0€3011acHOCTH).

DJIeKTPOMArHUTHLIE siBJIeHUs (5 yacoB)

OmneiT Opcrena. MarautHoe noje. MarHuTHOE Mosie NpsiMOro Toka. MarHuTHOE MOoJIe KaTYIIKU C
ToKOM. IlocTOossHHBIE MarHUTHI. MAarHMTHOE IIOJI€ NMOCTOSHHBIX MAarHMTOB. MarsnTHOE MOJie 3E€MIIH.
B3aumopeiictBue MaruuToB. [leficTBUE MarHUTHOTO MOJsi HAa MPOBOAHUK C TOKOM. DJIEKTPUUYECKUIA
JIBUTaTEIIb.

JlaGopaTopHble paboThI

10. COopka 371eKTpOMarHuTa U UCIbITAaHUE €ro JIeHCTBUA
11. 3y4yeHue 3JIeKTpUYECKOro IBUTaTeNs

.CBeToBblIe siBjieHUs (9 yacoB)
Hcrounuku csera. [IpsmonnHeliHoe pacpocTpaHeHue cBera. Bunumoe aBmxenue ceetui. OTpaxeHue
cBeTa. 3aKOoH oTpaxeHusi cBeta. Ilnockoe 3epkano. [Ipenmomienue cBeta. 3aKOH MPEIOMIIEHUS CBETa.



Jlunsel. DokycHOe paccTosiHMe JUH3BL. OnThyeckas cuia JUH3BL. M300pakeHus, JaBaeMble JTUH3OM.
I'na3 kak ontuyeckas cucrema. Onruyeckue npudopsI.

JlaboparopHbie paboOThI

12. ITomy4yeHue n300pa>keHUsI PU TTOMOIIH JIUH3BI

13 HCCJ’IGI{OB&HI/IC 3aBUCUMOCTH yTIJia OTPAXKCHUSA OT yIJia MaACHUA CBETA

14. Vzmepenue GokycHOro paccTosiHus coOuparomei TuH3bl. [lomyuenue n3oopaxeHuii

IIpeamMeTHbIMU pe3yabTaTaMU OOYUCHHUS 110 JAHHON TEME SIBJISIOTCS:

— [MOHUMAaHHE U CIIOCOOHOCTh OOBACHATH (PU3MUECKUE SBJICHUS: TPAMOJIMHEHHOE paclpocTpaHeHue
cBeTa, 00pa3oBaHKe TEHU U MOJIYTEHU, OTPAKEHUE U MPEIOMIICHHE CBETA;

— yMEHHE U3MEePATH (OKYCHOE PacCTOSIHUE COOUpAIONIEH TMH3bI, ONTHUYECKYIO CHITY JIMH3bI;

— BJIQJICHUE SKCIIEPUMEHTAIBbHBIMU METOJAMU MCCJIEIOBAHUS 3aBUCUMOCTU: H300paKeHHUs OT
PACIIOJIOKEHUS JIAMITbl HA Pa3JIMYHbBIX PACCTOSHMSX OT JIMH3BI, YIJIa OTPAXKEHUS OT yIJIa MaJeHUs CBETa
Ha 3epKaJIo;

— MOHUMAHHUE CMBICIA OCHOBHBIX (DM3MYECKUX 3aKOHOB M YMEHHUE NMPHUMEHSTh WX Ha MPAKTUKE:
3aKOH OTPA)KEHUs CBETA, 3aKOH MPEJOMIICHHSI CBETA, 3aKOH MPSAMOJIMHEIHOr0 paclpOCTPAHEHUS CBETA;

— pa3nuuath (HOKyC JIMH3BI, MHUMBINH (OKYC U (POKYCHOE PACCTOSHUE JTUH3bI, ONTUYECKYIO CUILY
JUH3bI U ONTHYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 M PACCEUBAIOIIYIO JIMH3bI, H300paKeHNUs, 1aBacMble
coOmparoniell ¥ pacCenBaIOIICH JTMH30M;

— YMEHHUE HCIOJIb30BATh MOJIYYEHHbIE 3HAHUS B TOBCEIHEBHOM XM3HU (IKOJIOTHS, OBIT, OXpaHa
OKPY>KaIoIeH Cpebl).

IMoBTOpenue (2 yacos)

9 kaacce
3aKoHbI B3aUMO/IelCTBHSI U IBUKeHHsI TeJl. (23 yac)

MartepuanpHas Touka. Cucrema otcueta. llepememnienue. CKOpPOCTh  MPSIMOJIMHEHHOTO
paBHOMEpHOTO JBIKCHUS. [IpsMOIMHEHHOE pPaBHOYCKOPCHHOE IBUKCHHE: MTHOBEHHAsT CKOPOCTH,
yCKOpeHHUe, MepemelieHrne. ['padukyd 3aBHCUMOCTH KHHEMATHYECKUX BEIWYHMH OT BPEMEHHU MPHU
PaBHOMEPHOM ¥ PaBHOYCKOPEHHOM JBWKEHUH. OTHOCUTEIIBHOCTh MEXaHWYECKOTO JBWKCHHS.
['eonenTpryeckass U TEeTUOLIEHTPUUYECKAs CHCTeMbl Mupa. VHepuuampHas cucTeMa OTcueTa. 3aKOHBI
Herotona. Cpobognoe mnazaenue. HeBecomocTh. 3akoH BcemupHOro TtsaroreHus. [MckyccTBeHHble
criyrHuKE 3emii. ]t UMimyiibc. 3aKoH COXpaHEHHs HMITY/Ibca. PeakTHBHOE BIKCHHE.

JlaGopaTopHbie pabOTHI.
1. UccnenoBaHue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.
2.M3mepenune yCcKOpeHusi CBOOOTHOTO M ACHHUS.

IIpeamMeTHbIMU pe3yabTaTaAMU OOYUSHHUS 110 JAHHON TEME SIBIISIOTCS

— MMOHMMAaHHE M CHOCOOHOCTH OIHUCHIBATh M OOBSACHATH (PU3MYECKHE SBJICHUS. TOCTYMATEIbHOE
JBW)KCHUE, CMEHa JHS M HOYM Ha 3emiie, CBOOOJHOE TaJieHHe TeJ, HEeBECOMOCThb, IBH)KEHHE TIO
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO CKOPOCTBIO;

— 3HAHHUE U CITIOCOOHOCTH JaBaTh ONPE/ICIICHHS/ONMUCaHUs (PU3HUECKUX MMOHATHH: OTHOCHTEIHLHOCTD
JIBUKCHHSI, TCOIICHTPHUYECKAsT U TeIMOIICHTPUYECKass CHCTEMBI MUpa; [IepBasi KOCMUYecKasi CKOPOCTB],
pEaKTUBHOE JIBIKEHHUE; PU3NIECKUX MOJIEIIEi: MaTepuaibHas TOUKa, CUCTEMA OTcUeTa; (PU3HUECKUX

! B kBagpaTHble CKOOKH 3aKIII0UEH MAaTEPUA, HE ABISIOLIMNACS 00S3aTeIbHBIM JUIS H3yYCHNSL.
BEJIMYMH: MTepEeMEIeHIE, CKOPOCTh PABHOMEPHOTO MIPSIMOJIMHEITHOTO TBUKESHHSI, MTHOBEHHAsI CKOPOCTh
1 YCKOPCHHE MPU PaBHOYCKOPESHHOM MPSMOJIUHEHHOM JABM)KCHHUU, CKOPOCTh M IIEHTPOCTPEMHUTEITHHOE
YCKOpPEHUE MPU PABHOMEPHOM JBUKCHHUHU TeJNA MO0 OKPYKHOCTU, UMITYJIhC;

— MOHMUMAaHHUE CMBICIIA OCHOBHBIX (PH3UYECKMX 3aKOHOB: 3aKOHBI HBIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOH COXpPAHCHUS WUMITYJIbCa, 3aKOH COXPAHCHHS dHEPTHH M YMEHHE NPHUMCHSTh MX Ha
MIPAKTHUKE;

— YMEHHE TPUBOIUTH MPUMEPhl TEXHHUUYECKUX YCTPOWCTB W JKUBBIX OPraHMW3MOB, B OCHOBE
MEePEeMEIIEHUS! KOTOPBIX JIGKUT MTPHUHIUI PEAKTUBHOTO JBIIKCHUS; 3HAHHE M YMEHHE OOBICHATH
YCTPOMCTBO U JIEUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;



—yMEHHE U3MEpATh: MTHOBEHHYIO CKOPOCTb U YCKOpPEHHME TMpHU  PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUDKCHUH, IEHTPOCTPEMUTEIBHOE YCKOPEHUE MPU PABHOMEPHOM JIBJKEHHUH IO
OKPY>KHOCTH;

— YMEHHE HUCIOJIb30BaTh MOJyYEHHbIE 3HAHUSA B MOBCEIHEBHOW KHU3HU (OBIT, KOJOTHUS, OXpaHa
OKpY>KaroIlen cpebl).

Mexannyeckue Koj1e0aHusl M BOJTHBI. 3BYK. (124acoB)

Konebarenbnoe nBwxkenue. Komebanus rpy3a Ha npyxune. CBoOOAHbIE KoleOaHMUS.
KonebartenpHas cucrema. MasaTHUK. AMIUIMTYJa, MEpUOJ, dYacToTa KojebaHuit. [["apmoHnMueckue
konebanus]. llpeBpamieHne SHepruM MpH KOJIEOATEIHHOM JIBUKCHUHU. 3aTyXarollue KoJieOaHusl.
Brinyxnennsie konebanus. Pesonanc. Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lonepeunsie u
IIPOJOJbHBIE BOJHBL. JInnHa BojHBL. CBSA3b AJMHBI BOJHBI CO CKOPOCTBIO €€ PacHpOCTPAHEHUS U
nepuoaoM (4acToToii). 3BykoBble BOHBI. CKOpPOCTh 3ByKa. BbicoTa, TeMOp M I'POMKOCTH 3BYKa. DXO.
3ByKoOBO# pe3oHaHnc. [MIHTepdepeHins 3ByKa].

JlaboparopHas padora.
3.MccrenoBanue 3aBUCUMOCTH TIEPHOIA H YaCTOTHI CBOOOIHBIX KOJICOAHHI MasSTHHKA OT €ro
JIJINHBI.
IpeaMeTHBIMH pe3yJIbTATaAMHU O0YUCHUSI TI0 JTAHHOH TEME SBIISIOTCSL:

— IIOHMMAaHHE u CIOCOOHOCTH OIMUCHIBATH u OOBSCHATD ¢buzn
YECKUE SIBJICHUSL: KosiebaHus MaTeMaTU4eCcKOoro u IIPY>KUHHOIO
MasTHHUKOB, pe30HaHC (B TOM V(W) (S 3BYKOBOH), MEXaHUYECKHE

BOJIHBI, JUTUHA BOJIHBI, OTPAKCHHE 3BYKa, 3X0; 3HAHUE U CIIOCOOHOCTH JIaBaTh OnpeaeieH s (pU3nuecKux
MOHATUI: CcBOOONHBIE KoJeOaHMs, KoJieObaTelbHas CHUCTeMa, MAasATHUK, 3aTyxaroliue KojeOaHws,
BBIHY)K/JICHHBIC KOJICOAHHUs, 3BYK U YCIIOBHS €r0 PaclpOCTpaHEHUs; PU3MUSCKUX BEIMYHMH: aMILTUTY/a,
MEepUOJI M YacToTa KojeOaHu#, COOCTBEHHAs 4YacTOTa KojeOaTenbHON CHCTEMBI, BBICOTA, [TeMOp],
TPOMKOCTh 3ByKa, CKOpPOCTh 3BYKa; (U3MYECKUX Mojeneil: [rapMoHUYecKHe KoleOaHwusl|,
MaTeMaTHYECKUI MasTHHUK,

— BJIAACHUC SKCIICPUMCHTAJIbHBIMU MCTOAAMU HCCIICAOBAHHA 3aBUCHMMOCTU IICPUOJAa U YaCTOTHL
Koje0aHui MasTHUKA OT JJIMHBI €M0 HUTH.

DJeKTpoMaruuTHoe noJie. (16 yacos)

OnHopoZHOE M HEOJAHOPOJHOE MarHuTHoe mosie. HampaBneHue Toka M HampaBi€HHE JIMHUNA €ro
MarautHoro mnosia. [IpaBuno OypaBumka. OOHapykeHue MarHuTHoro mnois. I[lpaBmiio neBoil pykwu.
Wuaykuust marHuTHOrO nosst. MarautHbeiil notok. OnbiTel Dapanes. DIEeKTpOMarHUTHAs WHIYKIUS.
Hanpasnenne mHayknumonHoro toka. IIpaBuno Jlenma. fIBnenune camomnaykuuu. [lepemMeHHBIN TOK.
I'eneparop nepemenHoro toka. IIpeoOpa3oBaHusi sHepruum B 3JeKTporeHeparopax. Tpancdopmarop.
[lepenava »IEKTPUUECKONM HSHEPIMM HA PACCTOSIHUE. DJIEKTPOMArHUTHOE MOJie. DJEKTPOMArHUTHBIE
BOJIHBL. CKOpPOCTb paclpoCTpaHEHMsI DSJIEKTPOMAarHUTHBIX BOJH. BilMsHHME 3JIEKTpPOMarHUTHBIX
U3NydyeHUd Ha JKkuBble opraHu3mbl. KonebatenbHblii koHTyp. I[lomyueHue 51€KTPOMArHUTHBIX
konebanuid. IlpuHnunel paguocBszu u TeneBuneHus. [MHrepdepeHuus cBera.] DieKTpoMarHUTHas
npupona ceera. IIpenomnenue cBera. [lokazatens npenomiienus. Jucnepcus cBera. llBera Ten.
[Cnektporpad u criektpockor.| Tumnel onTudeckux crnekrpos. [CrekTpaibHblil ananus.] [ornomenue u
UCIyCKaHHe cBeTa aToMaMu. [Ipoucxoxkienue IMHeNYaThIX CIEKTPOB.

JlaGopaTtopHast padora.
4.VI3yueHue SIBICHUS YIEKTPOMArHUTHON UHTYKITHH.
IIpeaMeTHBIME pe3yabTaTaAMU OOYUCHHUS 110 JAHHON TEME SIBJISTFOTCS
— MOHMMAaHUE W CHOCOOHOCTH OMNHCHIBATH M OOBSICHATH (DU3MYECKHE SBIICHUS/TIPOLIECCHI:
AJICKTPOMAarHUTHAsT MHAYKIHS, CAMOWHIYKITUS, MPEJIOMJICHHE CBETA, JUCIIEPCHS CBETA, MOTJIONICHUE H
UCITyCKaHWE CBETa aTOMaMH, BOSHUKHOBEHHUE JIMHEHYATHIX CIIEKTPOB UCITYCKAHUS U MOTJIOMICHUS;
— 3HaHHE U CTMIOCOOHOCTH J1aBaTh OMPEIEICHUS/OMUCaHMs (PU3MUECKUX TTOHITUN: MAaTHUTHOE TI0JIE,



JUHUM MarHUTHOW HHIYKIHMH, OJHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE I10JI€, MarHUTHBIA IOTOK,
NEPEMEHHBII  DJIEKTPUYECKMH  TOK, JJIEKTPOMAarHUTHOE  II0Jie,  3JEKTPOMAarHUTHBIE  BOJIHBI,
AJIEKTPOMArHUTHBIE KOJEOAHUs, PaJAMOCBS3b, BUAWMBIA CBET; (U3UYECKUX BEIHYMH: MarHUTHas
UHAYKIUS, WHIAYKTMBHOCTb, IIE€PHOJA, YAacTOTa M AaMIUIMTyJa JJIEKTPOMAarHUTHBIX KoJeOaHuil,
[I0KAa3aTeNH MPEIOMIICHUS CBETA;

— 3HaHHe (POPMYIUPOBOK, TOHUMAHKUE CMBICIIA U YMEHHE MTPUMEHSATh 3aKOH MPEJIOMIICHHS CBETa U
npaBuio JleHna, KBaHTOBBIX OCTYIaToOB bopa;

—3HaHME Ha3HAYEHMs, YCTPOMCTBA M NPUHLMNA JEHCTBHS TEXHMYECKMX YCTPOWCTB:
JIEKTPOMEXaHUYECKUH HMHIYKIIMOHHBIA TE€HEepaTop IMEepeMEHHOro TOKa, TpaHchopmarop, Koseda-
TEJBHBIA KOHTYp, IETEKTOP, CHEKTPOCKOII, CrieKTporpad;

— [oHKMMaHue CyTH METO/a CIIEKTPAIbHOI'O aHAJIN3a U €r0 BO3MOKHOCTEM .

Crpoenrie aroMa 1 atoMHOro sipa (11 o)

PagnoakTHBHOCTh KaK CBHIETENBCTBO CJIOXKHOTO CTpPOEHHs aToMoB. Anbga-, Oeta- M ramma-
uznydyenus. OnbiTel Pezepdopaa. SAnepHas Monens atoma. PajmoakTiBHBIE IPEBpAILEHNs] aTOMHBIX siIEp.
CoxpaHeHue 3aps70BOr0 U MaccOBOTO YMCEN MPHU SAEPHBIX PEAKIUSAX. JKCIEPUMEHTAIBHBIE METO/bI
ucciefoBaHus yactull. IIpoToHHO-HEWTpOHHass Monenb sapa. PU3MYECKUN CMBICI 3apsi0BOrO U
MaccoBoro uucen. M3oromsl. [IpaBuna cmemenus s anbgpa- u O0era-pacnasa npH SACPHBIX PEaKIHsX.
OHeprus cBs3u vactul, B sape. [leneHue sanep ypana. llennas peakuwms. SlnepHas sHepreTuka.
Dkosioruueckue mpobiaeMbl paboThl aTOMHBIX 3nekTpocTaniuil. Jlosumerpus. [lepuon momypacnana.
3aKOH paJMOaKTUBHOIO pacmnajna. BiusHue pagMOaKTUBHBIX H3JIyYEHUH Ha JKUBBIE OPraHU3MBI.

Tepmosinepnas peakuust. Uctounuku sHeprun CoiHIa U 3BE31.

Ctpoenne aroma u aToMHOro siipa (11 yacon)

PagnoaktuBHOCTB. Anb(a-, 6eTTa- 1 raMma-u3rydeHue. OnbITH IO PACCEUBAHHIO albda-
yactull. [lnanerapnas monens atromMa. ATomHoe s11po. [IpoToHHO-HENUTpOHHAs MOAEIb A/ipa. MeTo bl
HaOJIIOJICHUS U PETUCTPAIIMU YacTHIl. ParioakTUBHBIE MpeBpaleHus. DKCIIEPUMEHTATbHBIE METO/IBI.
3apsin anpa. MaccoBoe uucio sapa. Snepnasie peakuuu. [enenue u cunres saep. CoxpaHeHue 3apsaa u
MacCOBOTO YHCJIA MPH SAEPHBIX peakiuax. OTKphITHE MPOTOHA U HEUTPOHA. SiepHbIe CHIIB. DHEPTHs
CBSI3M YaCTHII B s1ipe. DHeprus cBs3u. [ledekt macc. Brinenenue sHepruy pu AETEHUN U CUHTE3E
snep. Mcnonb3oBanue sinepHoit sueprun. Jlozumerpus. Anepusiii peakrop. [Ipeodbpazopanue
BuyTpenHel sHepruu suep B 3JIEKTPUUECKYIO SJHEPrui0. ATOMHAas SHEpreTuka. TepMosiaepHbie
peakuuu. buonornyeckoe neicTBre pajgnalnu.

JlaGopaTopHble paOoOTHI.

5.M3ydyenue nenenus sapa ypasa no ¢portorpaduu Tpekos.

6./3y4yeHne TpekoB 3apsyKEHHBIX YaCTHI] IO TOTOBBIM (hoTOrpadusiM.

IIpenMeTHbIMH pe3yabTaTaAMM O0YUEHHS TTO JAHHOW TEME SIBJISTFOTCSI:

— MOHMMAaHHUE M CIIOCOOHOCTHh OMHCHIBATh U OOBICHATH (PU3NUYECKHE SBICHUS: PATUOAKTUBHOCTD,
MOHU3HPYIONTUE U3TYUCHHS;

—3HaHWe W  CIOCOOHOCTh  JaBaTh  OMNpPEACICHUS/ONMHUCAHUS  (QU3UYECKUX  TIOHSTHIMA:
PaZMo0aKTUBHOCTb, alb(a-, OeTa- U TaMMa-4acTULbl; PU3UUECKUX MOJENIEN: MOJIEIH CTPOEHHUS aTOMOB,
npeioxkeHHsle J[. Tomconom u 3. Pesepdopmom; mpoTOHHO-HEHTpOHHAs MOEIb aTOMHOIO sJipa,
MOJIeJNIb TIpolecca JIeNEHus Aapa atoMa ypaHa; (pU3MYeCKHX BEJIWYMH: MOTJIOIIEHHAs 103a M3ITy4eHus,
K03 (HUIIMEHT KauecTBa, YKBUBAJICHTHAS /1032, TIEPUO/I MTOJIypacaia;

— YyMEHHE TPHUBOJIUTH MPUMEPHI U OOBICHATH YCTPOMCTBO M MPUHIUN JEHCTBHS TEXHHYECKUX
YCTPOMCTB M yCTAaHOBOK: cueTuuk [ 'eiirepa, kamepa BuiibcoHa, my3bIpbKOBasi KaMepa, SIepHBIN peakTop
Ha MEJUICHHBIX HEHTPOHAX;

— YMEHHE U3MEPAThH: MOIIHOCTH JTO3bI PAIMOAKTUBHOTO U3TYYCHHSI OBITOBBIM IO3UMETPOM;

—3HaHue (GOpPMYJIUPOBOK, MOHMMAHUE CMbICIAa M YMEHUE TPUMEHSATh: 3aKOH COXPaHEHHUS
MacCOBOI'0 YHMCIIA, 3aKOH COXPaHEHUs 3aps/ia, 3aKOH PaJMOAKTUBHOIO pacnaja, MPaBUii0 CMEIICHUS;

— BJIAJICHUE IKCIIEPUMEHTAIbHBIMA METOJAMH MCCIIEOBAHUS B MPOLECCE U3YUYECHHS 3aBUCUMOCTU
MOIIHOCTH U3JIy4EHUS TPOJIYKTOB pacmaaa pagoHa OT BpEMEHHU;

— MOHUMAaHHE CYTH HKCIIEPUMEHTAIIbHBIX METOJI0B UCCIIEIOBAHMS YACTHII,



— YMEHHE HCIIONB30BaTh IOJyYCHHBIE 3HAHUS B MOBCETHEBHOH XHM3HM (OBIT, SKOJIOTHS, OXpaHa
OKpY’Karolllel cpebl, TEXHUKa 0e30I1acCHOCTH U 1p. ).

Crpoenne n 3Bosnonusi Beesiennoii (4 u)

CocraB, cTtpoenue u npoucxoxaenre ConHeuHoil cucremsbl. [lmanerst u manbie Tena ConHedHOU
cucrembl. CTpoeHue, n3imyuenue u sposrouus Connua u 38e31. CtpoeHue u sBosonus BeeneHHOM.

IIpeamMeTHbIMU pe3yabTaTaMU OOYUCHHUS 110 JAHHON TEME SIBIISIOTCS:

— IIpe/ICTaBJICHHUE O COCTaBe, CTPOCHUH, IPOUCXOXKIEHUU U Bo3pacTe COITHEUHON CUCTEMBI;

— YMCHHE TMPUMEHATh (U3NYECKUE 3aKOHBI ISl OOBSCHEHHs JABIKEHUs TutaHeT CONHEYHOM
CUCTEMBI;

—3HAaTh, YTO CYIIECTBEHHBIMU IMapaMETpaMH, OTIUYAIOIMIMMU 3BE3]lbl OT IUIAHET, SBISAIOTCA HUX
Macchl ¥ UCTOYHUKU PHEPTUU (TEPMOSICPHbIE PEaKIMU B HEApax 3Be3] U pPaJMOaKTUBHbBIE B HeApax
IUIAHET);

—CpaBHMBaTh (U3MYECKHEC W OpOUTATBHBIE TApaMeTphl IUTAHET 3EMHOH TPYIIBI  C
COOTBETCTBYIOIIMMU MapaMeTpaMH IJIaHET-TUTAHTOB U HAXOJUThH B HUX OOIIee U Pa3InyHOE;

— 00BscHATH cyTh dddekra X. Jlomiepa; hbopMynupoBaTh U 00BACHATH CyTh 3akoHa D. XaOba,
3HaTh, YTO 3TOT 3aKOH SIBWJICS SKCIEPUMEHTAIBHBIM IOATBEPKACHUEM MOJICIH HECTal[MOHAPHOU
Bcenennoi, otkpbiToit A. A. @puamaHoMm.

IMoBTOpeHue (2uaca)

OO0umMu npeAMeTHBIMH pe3y/IbTaTaMu 00y4YeHUs 110 JAaHHOMY KypCY SIBJISIOTCS:

— yYMEHHUE IM0JIb30BaTbC METOJAMU HAy4HOIO MCCIEIOBaHMs SIBJICHUM IPUPOABL: IPOBOIUTH
HaOII0CHUs, IUIAHUPOBATh U BBINOJIHATh SKCHEPUMEHTBI, 00pabaThiBaTh pe3yJabTaTbl HM3MEPEHMIH,
MIPEJICTaBIATh PE3YyibTaThl U3MEPEHUM C MOoMoIbl0 Tabmun, rpadukoB U (opmyn, oOHApYyKHUBAThH
3aBUCUMOCTH MEXAYy (U3NYECKUMU BEIMYMHAMH, OOBACHATH pE3YylbTaThl W JeNaTh BBIBOJBI,
OLICHMBATh IPAHMIIBI TOTPEIIHOCTEN PE3yIbTaTOB U3MEPEHHU;

— pa3BUTHE TEOPETUYECKOIO MBIIIJICHUSI HAa OCHOBE (POPMHpPOBaHUS YMEHHH yCTaHaBIMBATb
(baxThl, pa3nTUyaTh MPUYMHBI U CIIEACTBHUS, UCIOJIB30BaTh (PU3MUECKUE MOJAETH, BBIIBUraTh TMIIOTE3BI,
OTBICKUBATh U (POPMYJIUPOBATH JOKA3aTEIbCTBA BBIIBUHYTHIX TUIIOTES.

IInanupyemMsblie pe3yJbTaTbl OCBOCHHS Kypca :

K nnanupyeMbIM pe3yiabTaTaM OCBOCHUS MEXIUCHUIITMHAPHBIX IPOrpaMM U npeamera «Du3ukay
OTHOCSITCSI KOMIIETEHTHOCTH, OCHOBaHHbIE Ha INYHOCTHBIX, PETYJISITUBHBIX, KOMMYHUKAaTUBHBIX,
MO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUSAX.

JInuHOCTHBIE YHHBepCcaJbHbIe y4eOHblIe AelicTBUS

B pamMkax KOTHHTHMBHOrO KOMIIOHEHTa B IIpollecce TMpenojaBaHus (QuU3MKu OynyT
c(OpMUPOBAHBI:

* OCBOEHHME Hay4yHOro Hacienust Poccuu B o01actu GU3UKY;

* OpMEHTALlUsl B CHCTEME MOPAJIBHBIX HOPM M ILIEHHOCTEH M HUX HepapXu3alus, MOHUMaHHUE
KOHBEHLMOHAJILHOTO XapaKTepa Mopaliy (Ha OCHOBE Ouorpauu BEJIMKUX YUEHBIX);

* DKOJIOTUYECKOE CO3HaHWE, NMPHU3HAHWE BBICOKOM ILIEHHOCTH >KU3HU BO BCEX €€ NPOSBICHUSX;
3HaHUE OCHOBHBIX NPHHLMIIOB M TPABWJI OTHOLICHUS K MPUPOAE; 3HAHHWE OCHOB 3JI0pPOBOTrO 00Opasa

KHU3HHU U 3I[0p0BI>eC6€peI‘ 1530281070, ¢ TGXHOHOI‘Hﬁ; MpaBUJI IOBCACHUS B I-Ip63BI:I‘IEJ.I\/'IHBIX CUTyalluidX.



B paMKax leHHOCTHOI0 M 3MOLIMOHAJbLHOI0 KOMIIOHEHTOB Oy1yT C(OOPMUPOBAHBI:

* FpaKJaHCKUI NaTpUOTU3M, JT1000Bb K Po/IMHE, UyBCTBO FOPAOCTH 32 CBOIO CTPaHYy;

* YBaXCHHE K UCTOPUHU, KyJbTYPHBIM U HCTOPUUYECKUM MMAMITHHUKAM;

* YBOXEHUE K JIMYHOCTU M €€ JOCTOMHCTBY, JAOOpO’KENaTe]bHOE OTHOILEHHE K OKPY)KAIOLIUM,
HETEePIMMOCTb K JHOOBIM BUJaM HACHJIUS U TOTOBHOCTb IIPOTHUBOCTOATH MM;

* YBaKEHUE K IIEHHOCTSIM CEMbH, JIFOOOBb K MPHPOJIE, MPU3HAHUE IICHHOCTU 3/I0POBBS, CBOETO U
JPYTUX JIIOJIEH, OITUMU3M B BOCIIPUATUN MUDA;

* IOTPEOHOCTh B CAMOBBIPAKEHUH U CaMOpealln3allii, COLUAIbHOM IIPU3HAHUMY;

* IO3UTUBHAs MOpaJbHAsg CaMOOLEHKA M MOpaJbHbIE YyBCTBA — YYyBCTBO TOPAOCTH IIPH
CJIEJOBaHUM MOPAJIbHBIM HOpMaM, IIEPEKUBAHUE CTHI/Ia U BUHBI [IPH UX HAPYILIEHUU.

B paMkax 1esiTeJibHOCTHOIO (II0BeIEHYeCKOro) KOMINOHeHTa OynyT c(hOpMUPOBAHBIL:

* TOTOBHOCTb M CLIOCOOHOCTh K COBMECTHOM JIESITEIbHOCTH Ha YPOKaxX U BO BHEYPOUHBIX 3aHATHIX
B IIpeieax BO3PaCTHBIX KOMIIETEHIUH;

* TOTOBHOCTh M CIOCOOHOCTH K BBHIMIOJIHEHUIO HOPM M TpPeOOBaHMN TEXHHKH O€30MacHOCTH
LIKOJIBHOTO KaOMHETa (PU3HKH;

* YMEHUE BECTU JHAJIOr HAa OCHOBE PABHONPABHBIX OTHOIIEHHWH M B3aUMHOIO YBaXEHUS H
NPUHATHUS; YMEHHE KOHCTPYKTUBHO pa3peraTh KOH(IUKTHI;

* TOTOBHOCTb M CIIOCOOHOCTH K BBIIOJIHEHHWIO MOpPAJIbHBIX HOPM B OTHOIIEHMH B3POCIBIX H
CBEPCTHHKOB B LIKOJI U BO BHEY4YEOHBIX BUJAX JESITEIbHOCTH;

* YMEHHUE CTPOUTD KU3HEHHBIE IUIAHBI C COLIMAIBHO-DKOHOMHYECKHUX YCIOBHI;

* YCTOMUMBBIA MO3HABATENbHBI HWHTEPEC W CTAHOBJIEHHE CMBICI00Opasyoomeil  (QyHKIun
ITI03HABATEJIIBHOTO MOTHUBA;

* TOTOBHOCTb K BBIOOpY MPO(HIBHOTO 00pa30BaHMUs.

BbIyCKHUK MOTYYUT BO3MOKHOCTD 11 (POPMHUPOBAHUS:

* BBIPQXKEHHOM yCTOMYMBON yueOHO-T03HABATEIbHON MOTHBALIMY U HHTEpEca K YUCHHUIO;

* TOTOBHOCTH K CaMOOOpPa30BaHMIO U CaMOBOCIIMTAHUIO;

* aJICKBAaTHOM ITO3UTHUBHOM CaMOOIICHKH M S-KOHIICIIIN;

* MOPAJILHOTO CO3HAHMSI Ha KOHBEHIIMOHAJHLHOM YPOBHE, CIIOCOOHOCTH K PELICHHI0 MOPATbHBIX
OWIEMM Ha OCHOBE YY€Ta MO3MLIMH YYaCTHUKOB JUJIEMMBI, OPUEHTAIMM HA UX MOTHUBBI U UYYBCTBA;
YCTOWYHMBOE CJIeIOBaHUE B MIOBEJEHUU MOPAJIbHBIM HOPMAaM U 3THYECKUM TPeOOBaHUSIM;

* SMIATUU KaK OCO3HAHHOTO MOHMMAaHUS M CONEPEKMWBAHUS UYBCTBAM JPYI'MX, BBIPAXKAKOLIEHCS B
MOCTYIIKAX, HAIIPABJIEHHBIX Ha MOMOILb U 0OecrieueHue OIaronoayyms.

PeryasiTuBHbIe YHHBepcaJlbHbIe y4eOHbIe 1eiicTBUS

BbInmyckHUK Hay4uuTCA:



* [[EJIETI0JIaraHuIo0, BKJIIOUasi TIOCTAHOBKY HOBBIX II€JICH, TpeoOpa3oBaHue MPAaKTUYECKOH 3a1auu B
[103HABATENbHYIO;

* CaMOCTOSITEIbHO AHAJU3UPOBATh YCJIOBUS JIOCTH)KEHHS LI€JIM HAa OCHOBE YYETa BBIJIEICHHBIX
YUUTENIEM OPUEHTHPOB JIEHCTBUSA B HOBOM y4€OHOM MaTepualle;

* IJJAHUPOBATh ITYTH JOCTHXKEHUS LIEJIeH;

* YCTaHABJIUBATh LIEJIEBbIE IPUOPUTETHI;

* YMETh CAMOCTOATEIbLHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIATh UM;

* IPUHUMATh peIleHHs] B IPOOJIEMHON CUTYyallMl HA OCHOBE IIEPErOBOPOB;

* OCYILECTBIIATh KOHCTATUPYIOUIMHA U NPEABOCXUIIAIOIINN KOHTPOJIb 110 PE3YNIbTATY U IO CHOCO0Y
NEHCTBUS; aKTyalbHbI KOHTPOJIb Ha YPOBHE NIPOU3BOJIbHOIO BHUMAHMUS;

* aJICKBaTHO CaMOCTOSITEIbHO OLIEHUBAaTh IPABUJILHOCTh BBIIIOJHEHUS [JEHCTBUS U BHOCHUTH
HE00X0/IMMble KOPPEKTHUBBI B HCIIOJIHEHNE KaK B KOHLE IEHCTBHSL, TaK U IO XOAY €r0 pealu3aluu;

* OCHOBaM IIPOrHO3UPOBAHUS KaK MpeABUICHHs OYIyIIUX COOBITUI U pa3BUTHS MpoLecca.

BbInycKHUK OJTyYUT BO3MOKHOCTh HayUUThCS:

* CaMOCTOSTEIbHO CTaBUTh HOBbIE YUEOHbIE LIEIH U 3a/1a4H;

* IOCTPOEHUIO KU3HEHHBIX [IAHOB BO BPEMEHHOM MEPCIEKTUBE;

* [IpM IUIAHUPOBAHUU JIOCTHO)KEHHUS LENeH CaMOCTOSTEIbHO, IOJHO M aJIeKBATHO YYMTHIBATH
YCIIOBUS U CPEJCTBA UX JOCTH)KECHHUS;

* BBIJICJIATh aJIbTEPHATUBHBIE CIIOCOOBI JTOCTHXKEHUS LENM U BBIOMpaTh HambOosee 3()PeKTUBHBIN
croco0;

* OCHOBaM CaMOpETyJILUU B y4eOHOW M TO3HABaTENbHOW JESTENbHOCTH B (hOpME OCO3HAHHOTO
YIpaBJIEHUS CBOUM IOBEACHHEM U JEATEIbHOCTHIO, HANPABJIEHHOM Ha JOCTH)KEHHE MOCTaBIECHHBIX
IeJei;

* OCYIIECTBIIATH MO3HABATEIbHYIO PE(IEKCUIO B OTHOUIEHUU JEMCTBUI MO pEIIeHUI0 Y4eOHBIX U
[I03HABATENIbHBIX 33/1a4;

* aJIEKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYAHOCTh KaKk Mepy (aKTUYECKOTO WUJIU MPEANoIaraeMoro
pacxojia pecypcoB Ha pPeLICHHE 3aJjauy;

* 3JICKBAaTHO OLICHWBATh CBOM BO3MOKHOCTHM JIOCTMI)KEHHS LEIM OINPENEIEHHON CIOXHOCTU B
Pa3NUYHBIX chepax caMOCTOATENbHOM NesTeIbHOCTH;

* OCHOBaM CaMOPETYJISIIUU IMOLMOHAIBHBIX COCTOSIHHI;

* IpuJIaraTh BOJIEBBIE YCHUJIUSL M IMPEOJO0JIEBAaTh TPYAHOCTU U MPENATCTBUS HA MYTU JOCTHUKEHUS
LEIEH.

KoMMyHuKaTHBHBIC YHHBeEpCcaJIbHbIe YUeOHbIe el CTBUS

BbInmyckHUK Hay4uuTCA:



* YYUTHIBATh pa3HblE MHEHMS M CTPEMHUTbCA K KOOPDAMHALMU PAa3JIMYHBIX [O3MLHNA B
COTPYJHUYECTBE;

* hopmynupoBaTh COOCTBEHHOE MHEHHE M IO3UIMIO, apTYMEHTHPOBATh M KOOPAWHUPOBATH €€ ¢
NO3ULMAMU NApTHEPOB B COTPYAHUYECTBE IPU BbIPAOOTKE OOILEro pelIeHHs B COBMECTHOM
NESTEIILHOCTH;

* YCTaHABJIMBATh U CPAaBHUBATH PA3HbIE TOUKU 3PEHUs, IPEKIE YEM IPUHUMATh PELIEHUS U J€NaTh
BBIOOD;

* apryMEHTUPOBATh CBOK TOYKY 3PEHHS, CIIOPUTh U OTCTaMBaTh CBOKO MO3ULHMIO HE BPa)KJEOHBIM
JUIs1 ONIIIOHEHTOB 00pa3oM;

*33/1aBaTh BOINPOCHI, HEOOXOJUMBIE Il OpraHU3aluud COOCTBEHHOH JESTEIbHOCTH U
COTPYIHHUYECTBA C TAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIA KOHTPOJIb UM OKa3blBaTh B COTPYJHHYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

* aJIEKBATHO KMCIIOJIb30BaTh peyb JUIsl INIAHUPOBAHUS U PETYIIALIUU CBOEH J1€ATENbHOCTH;

* aJIEKBaTHO MCIOJIb30BaTh PEUYEBBIE CPE/ICTBA IS PEIICHUS Pa3IMUHbIX KOMMYHUKATUBHBIX 3a7ay;
BJIAJIETh YCTHON U MUCBMEHHOM PEYbl0; CTPOUTH MOHOJIOINYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

* OPraHMU30BbIBaTh M IUIAHUPOBATh Yy4eOHOE COTPYIHUYECTBO C YYHUTEIEM M CBEPCTHUKAMH,
OTIpEeAENATh UENU U (PYHKIMH YYaCTHHUKOB, CIIOCOOBI B3aMMOJEHCTBUS; IUIAHUPOBATh OOIIKE CIIOCOOBI
paboTHI;

* OCYILECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY JIeHCTBHM MapTHEPA, yMETh yOeX1aTh;

* padoTaTh B rpynine — YCTaHaBIMBaTh pabouyMe OTHOWICHMS, YPPEKTHUBHO COTPYIHUYATh W
CHocoOCTBOBaTh MPOJYKTHBHOW KOOMNEpaluy; UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH
MPOJYKTUBHOE B3aUMOJEHCTBHE CO CBEPCTHUKAMU U B3POCIIBIMU;

* OCHOBaM KOMMYHUKAaTUBHOU pediexcuu;

* HCIIOJIb30BaTh AJICKBATHBIE SI3BIKOBBIE CPEACTBA S OTOOPAKEHHMS CBOMX YYBCTB, MBICIEH,
MOTHBOB U OTPEOHOCTEN;

* oToOpakaTh B peuH (onucaHue, OObSICHEHHE) CO/Iep )KaHNe COBEPILIaeMBbIX NEHCTBUI Kak B popme
I'POMKOH COIMATU3MPOBAHHOM peuH, TaK U B (OopMe BHYTPEHHEH peyn.

BbInyCKHUK NOJTy4UT BO3MOKHOCTD HAyUUThCH:

* YUYUTHIBATh U KOOPJAUHUPOBATH OTIWYHBbIE OT COOCTBEHHOM MO3UIMH JApPYTUX JIOJeH B
COTPYJHUYECTBE;

* YUUTBIBAaTh pa3Hble MHEHUS U MHTEPEChl 1 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHCHUMN U nmoaAXoa0B K pCIICHUIO HpO6JICMBI;



* IPOYKTUBHO pa3peliaTh KOH(PIUKTHI HA OCHOBE yu€Ta MHTEPECOB M MO3ULIMN BCEX YYaCTHUKOB,
MOVICKA U OIICHKU ATbTEPHATHBHBIX CIIOCOOOB pa3pelieHrs KOH(PIUKTOB; TOTOBAPUBATHCS M IPUXOTUTH
K 00II[eMy PEIICHUIO0 B COBMECTHON ACSITETLHOCTH, B TOM YHCIIE B CHTYAI[UU CTOJIKHOBCHHSI HHTEPECOB;

* Opatb Ha ce0si HHULIMATUBY B OpraHU3allii COBMECTHOTO JIEHCTBUS (J1€JI0BOE JIUJEPCTBO);

* OKa3bIBaTh MOJAJIEPKKY U COJCHCTBUE TE€M, OT KOIO 3aBHCHUT JOCTHKEHHE L€ B COBMECTHOM
NEeSTEIbHOCTH;

* OCYIIECTBIISITh KOMMYHHKATHBHYIO PEQIIEKCHI0 KaKk OCO3HAHHE OCHOBAaHUN COOCTBEHHBIX
JNEUCTBUM U ICUCTBUM MTapTHEPA;

* B IpoIiecce KOMMYHHUKAIIUHU IOCTATOYHO TOYHO, MOCIIEA0BATEIbHO U MOJHO MepeiaBaTh MapTHEPY
Heo0X0 UMY HH(DOPMAIIHIO KaK OPUEHTHUD IS TOCTPOCHUS CHCTBUS;

* BCTYIATh B JUAJIOT, a TAKKE y4aCTBOBATh B KOJUIEKTUBHOM OOCYXICHUU MTPOOJIEM, y4aCTBOBATH B
IUCKYCCUU U apTyMEHTHPOBATh CBOIO MO3UIIHIO, BIaIETh MOHOJIOTHUECKON U Auanorudeckoin popmamu
pedu B COOTBETCTBUU C IPAMMATUYECKUMHU U CHHTAKCUYECKUMU HOPMaMH POJIHOTO SI3bIKA;

* CJIEIOBATh MOPAJIbHO-3TUYECKUM M TICUXOJOTUYECKUM MPHUHIIUIAM OOIIEHUS] U COTPYAHHYECTBA
Ha OCHOBE YB@)KHMTEJIHHOTO OTHOIICHUS K MapTHEPaM, BHUMaHUS K JIMYHOCTHU JIPYroro, aJieKBaTHOTO
MEXJIMYHOCTHOTO BOCHPUATHS, TOTOBHOCTH aJIeKBATHO pearrupoBaTh Ha HYXKIbI JPYTHX, B YaCTHOCTHU
OKa3bIBaTh MOMOIIb U SMOLMOHAIBHYIO MOJACPKKY MapTHEPAM B IMpoliecce AOCTHKEHUs 00IeH 1enu
COBMECTHOMH JIeSTCILHOCTH;

* ycTpauBath 3(PGEKTHUBHBIE TPYMIOBBIE OOCYXKJIEHUS M 00eCleuynBaTh OOMEH 3HAHUSIMU MEXIY
YJIeHAMU TPYIIIbI IS MPUHATUS 2PPEKTUBHBIX COBMECTHBIX PEIICHU;

* B COBMECTHOM JIEATENHHOCTH YETKO (hOPMYIHUPOBATH LIETH TPYIIHI U MO3BOJATH €€ y4acTHUKAM
MPOSIBIATH COOCTBEHHYIO DHEPTHIO VISl IOCTUKEHUS ITUX LIETIeH.

Ilo3naBaTebHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

BBINTyCKHUK HAy4UTCSA:

* OCHOBaM peajn3aliy MPOEKTHO-UCCIIEI0BATEIbCKON NeATEIbHOCTH;

* IPOBOJUTH HAOIIOACHHUE U SKCTIEPUMEHT TOJT PYKOBOJICTBOM YUUTEJIS;

* OCYIIECTBIISITh PACIIMPEHHBINA MOUCK HMH(POPMAIMKM C MCIOJIb30BAaHUEM PECYpCOB OHMONIHMOTEK
WNHurepHera;

* cO3/1aBaTh U MpeoOpa30oBbIBATH MOJIETH U CXEMBI JJIsl PEIICHUS 3a/1a4;

* OCYHIECTBIISITH BBIOOP Hambosee >(PPEKTUBHBIX CMOCOOOB pEIIEeHUs 3a/ad B 3aBUCHMOCTH OT
KOHKPETHBIX YCJIOBUH;

* 1aBaTh OINPEJCICHUE MOHITHUIM;

* YCTaHABIIUBATh MPUUYNHHO-CIIE/ICTBEHHbBIE CBSA3H;

* OCYILIECTBIISITh JIOTHUECKYIO OMEPALUI0 YCTAaHOBJICHUSI POJAOBHUIOBBIX OTHOLICHH, OrpaHUYeHHE

TTOHSTHS;



* 0000111aTh TOHATHS — OCYUIECTBIIATD JIOTHUECKYIO OIMEPAIHIO MePexo/ia OT BUAOBBIX MPHU3HAKOB
K POZIOBOMY IOHSTHIO, OT OHATHUS C MEHBIIUM 00BEMOM K HOHATHIO C OOIBIIUM 00BEMOM;

* OCYIIECTBIIATH CpaBHEHHE, CEPUAIMIO U KIACCU(UKALNIO, CAMOCTOSTEIHLHO BBIOMpAasi OCHOBAHUS
Y KPUTEPUU JJIsl YKa3aHHBIX JJOTUYECKHUX ONEpPaLINii;

* CTPOUTH KIIACCHU(PUKAILIMIO HA OCHOBE IMXOTOMHYECKOTO JIeJICHHs (Ha OCHOBE OTPHUIIaHMUS);

* CTPOUTH JIOTMYECKOE pPACCYXKJIECHHE, BKJIIOYAIOIIEE YCTAHOBJICHUE IPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

* OOBSICHSTD SBJICHUS, MPOLIECCHI, CBS3U M OTHOIIEHUS, BBISIBIIIEMBIE B X0/1€ UCCIICOBAHNUS;

* OCHOBaM 03HAKOMUTEJIBHOI'0, H3y4YaIOIEero, YCBAUBAIOLIErO U TIOMCKOBOI'O YTEHUS;

* CTPYKTYpPUpPOBaTh TEKCTHI, BKJIKOYas YMEHHE BbLICIATH IJaBHOE M BTOPOCTENEHHOE, IJIaBHYIO
UJICI0 TEKCTAa, BHICTPAUBATh MOCIEA0BATEIbHOCTD ONKUCHIBAEMbBIX COOBITUM;

BBIITyCKHUK TIOJIyYUT BO3MOKHOCTh HAYUUThHCS:

* OCHOBaM pedIIEKCUBHOTO YTCHUS;

* CTaBUTh IIPOOJIEMY, ApTYMEHTHPOBATh €€ aKTYaJIbHOCTb;

* CaMOCTOSITEIbHO IPOBOAMTH HCCIIEIOBAaHHME HAa OCHOBE IPUMEHEHHS METOJI0B HAOIIOACHUS U
JKCIIEPUMEHTA;

* BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSIX COOBITUM, TIPOIIECCOB, OOBEKTOB;

* OPraHU30BbIBaTh UCCIIEI0BAHUE C LIEIbI0 IPOBEPKU TUIIOTES;

* JIefaTh YMO3aK/II04eHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI HA OCHOBE apryMEHTALIUH.

PesynbTaTtamn popmupoBannss UKT-komnereHTHOCTH 00y4aIOMIMXCSl HA YPOKAX (PM3HKH
OyAYT SIBJATHCH CJIeAYIOIIHEe HABBIKH:

BrinmyckHuK HayduTcs:

* OCYLIECTBIISITh (PUKCALMIO M300paK€HUI M 3BYKOB B XOJI€ Ipoliecca 00CYXIEeHHUS, MPOBEACHUS
HKCHEPUMEHTA, IPUPOIHOTO Ipoliecca, (PUKCALUIO X012 U pe3yIbTaTOB MPOEKTHOM JesITEIbHOCTH;

* YIUTHIBATh CMBICI U COJACpKAHHE ACSITETbHOCTU MPU OpraHU3aluu (UKCAIUU, BBLACTSATH JUIS
(uKcanuu OTACIBbHBIE DJEMEHTHl OOBEKTOB M TMPOIECCOB, OOECMeYMBaTh KadecTBO (HUKCAIUU
CYLIECTBEHHBIX 3JIEMEHTOB;

* OpraHMU30BbIBaTh COOOIIEHHS B BUE JTUHEHHOTO MJIM BKIIIOYAIOIIETO CCHUIKH MPEACTaBICHUS IS
CaMOCTOSITENILHOTO IPOCMOTpa uepe3 Opaysep;

* paboTaTh ¢ 0OCOOBIMU BUJAMHU COOOILIEHUI: TuarpaMmMamMu (aIropuTMUYECKUE, KOHIIETITYyaJIbHBIE,
KJIacCU(PUKAIIMOHHBIE,  OpraHW3aIlMOHHBIE, POJCTBA W  Jp.), Kaptamu (reorpaduyeckue,
XPOHOJIOTUYECKHE) U CHYTHUKOBBIMH (oTorpadusMu, B TOM YHCIE B CHUCTEMax IJI0OAIbHOTO
MO3ULIMOHUPOBAHUS;

* IPOBOJUThH JIEKOHCTPYKLHUIO COOOIICHUN, BBIIEICHHE B HUX CTPYKTYpPbI, D3JIEMEHTOB U

(dbparmMeHToB;



* HCIIOJIB30BATh MPH BOCIPUATHH COOOIICHUI BHYTPEHHUE U BHEIIHUE CCHUIKU;

* (hopmynupoBaTh BOIPOCH K COOOIIEHHUIO, CO3/IaBaTh KPATKOE OMUCAHNE COOOIICHHS; IIUTUPOBATH
(bparMeHThI COOOIEHUS;

* U30UpaTEeNIbHO OTHOCUTHCS K MHQOpPMAIMKM B OKpYXaronieM HHPOPMAIMOHHOM IMPOCTPAHCTBE,
OTKa3bIBaThCs OT MOTPEOICHUS HEHYKHOM HHpOpMaInH;

* BRICTYNATh C ayJHOBHUJCONOICPIKKOM, BKIIOYAs BBICTYIUICHHE Teped JUMCTAHLMOHHOU
ayJIUTOPUEH;

* YY4aCTBOBaTb B O0OCYXJeHUU (ayauoBUIe0POpPYM, TEKCTOBBIM (OpyM) C HCIOIB30BAaHHEM
Bo3MOxHOCTer MHTEpHEeTa;

* MCIIOJI30BATh BO3MOXXHOCTH JIEKTPOHHON TOYTHI I MH(POPMAIIMOHHOTO 0OMEHa;

* BECTHU JIMYHBIN THEBHUK (0JI0T) C UCIIOJIb30BAHUEM BO3MOKHOCTEHM MIHTEpHEeTa;

* OCYILIECTBIISATh O0pa3oBaTeIbHOE B3auMoOJEWCTBUE B  HMHGOPMAIMOHHOM IPOCTPAHCTBE
00pa30BaTEeNpHOrO YUpexkaeHUus (MOJydyeHHE M BBINIOJHEHUE 33JaHUN, TOJy4YeHHEe KOMMEHTapHEB,
COBEPILIECHCTBOBAHKE CBOCH paboThI, (hopMUpOBaHKE TOPT(OINO);

* co0Mr0/1aTh HOPMBI WH(GOPMAIMOHHON KYJIBTYpBI, STHKH W TPaBa; C YBAKEHHEM OTHOCUTBCS K
YacTHOHM HH(pOpMaIK U HH(HOPMALIMOHHBIM IIPaBaM JPYTHX JIHOCH;

* HCIIOJIB30BAaTh pa3MyHble MPUEMBI MoKMcka MH(popmanuu B MHTepHETe, MOMCKOBBIE CEPBUCHI,
CTPOHUTH 3AIPOCHI JUIS MOUCKA HHPOPMALIMU U aHATU3UPOBATH PE3yIbTATHI TOUCKA;

* ICIIONIB30BAaTh  MPUEMBI  TIOMCKa HHGOpMAIMM HAa  IMEPCOHAILHOM  KOMITBIOTEpE, B
MH(POPMALMOHHOM cpeJie YUpeKIeHHs U B 00pa30BaTeIbHOM IIPOCTPAHCTBE;

* HCIOJIb30BaTh Pa3MyHble OMOIMOTEYHbIE, B TOM YHCIIE€ 3JEKTPOHHBIE, KaTaJoru AJs IOHCKa
HEOOXOIMMEIX KHHUT;

* UCKaTh WH(POPMAIMIO B Pa3IMYHBIX 0a3ax ITaHHBIX, CO3/IaBaTh W 3alOJHATH 0a3bl JAHHBIX, B
YaCTHOCTH MCIIOJIb30BaTh PA3JIMYHbIE ONPEAETUTENH;

* popMupoBaTh coOCTBEHHOE HH(POPMAIIMOHHOE NPOCTPAHCTBO: CO37aBaTh CHUCTEMBI MANOK MU
pasMemnaTh B HUX HyXXHbIe HH(pOpMaIIMOHHBIE HICTOYHUKH, pa3MenaTsh nHpopMaluio B MHTepHETE;

* BBOJWTH PE3YJIbTAThl M3MEPEHUN H Jpyrue MuGpoBbIe TaHHBIC UTsI UX 00paOOTKH, B TOM YHCIIE
CTaTUCTUYECKON M BU3YyalIU3alluy;

* CTPOUTHh MaTeMaTHYECKUE MOJEIIH;

* IPOBOJINTH DKCTIIEPUMEHTHI W WCCIICAOBAHMS B BUPTYaJbHBIX JTAOOPATOPHSIX MO €CTECTBEHHBIM
HayKaM, MaTeMaTHKe U HHPpOpMaTHKe;

* MOJICIUPOBATH C UCTOIB30BAHUEM BHUPTYAIBHBIX KOHCTPYKTOPOB;

* KOHCTPYUPOBaTh W MOJEIMPOBATH C HCIOJB30BAaHHEM MAaTEPUATIBbHBIX KOHCTPYKTOPOB C
KOMITBIOTEPHBIM YIIPaBJICHUEM U OOpPaTHOH CBS3bIO;

* MOJIEJIMPOBATH C UCIOJIb30BAHUEM CPEACTB MPOTrPAMMHUPOBAHMUS;



* IPOCKTUPOBAaTh W OPraHU30BBIBATH CBOK MHIWBHIYAJIBHYI0 W TPYIIOBYIO JICSATCIBHOCTD,
OpraHu30BbIBATH CBOE BpeMs ¢ ucnonb3oBanuem MKT.

BblnycKHUK IIOJIy4UT BO3MOKHOCTb HAYUUTHCS !

* IPOEKTUPOBATh JU3aiH COOOLIEHUH B COOTBETCTBUH C 33/1a4aMU U CPEJICTBAMU JIOCTABKHU;

* IOHUMaTh COOOLIEHMS, HCHOJb3ysd NPU HUX BOCHPUATUM BHYTPEHHUE M BHEIIHUE CCBUIKH,
pa3IMYHbIE HHCTPYMEHTBI [TIOMCKA, CIIPAaBOYHBIE HCTOUYHUKH (BKJIIOYAs IBYSA3BIYHbIE).

* B3aMMO/ICHCTBOBATH B COIIMAIIBHBIX CETSIX, pab0TaTh B IPYIIIE HAJ COOOLICHUEM (BUKH);

* y4acTBOBAaTh B (JOpyMax B COLMAIBHBIX 00pa30BATENbHBIX CETAX;

* B3aMMO/IEHICTBOBATh C MAapTHEPAMM C UCIOJIb30BaHUEM BO3MOXKHOCTeH MHTepHera (urpoBoe u
TeaTpaJbHOE B3aUMO/ICHCTBUE).

* CO3/1aBaTh U 3aIIOJIHATH Pa3IMYHbIE ONPEICIUTENHN;

* ICHOJIb30BaTh pa3iMyHble NpUEMBI Noucka uHpopMmauuu B HHTepHeTe B Xonae y4ueOHOM
JESATEIBHOCTH.

* IPOBOJIUTh €CTECTBEHHOHAYUHbIE H3MEPEHMs, BBOAUTH pE3YyIbTaThl H3MEPEHUN U JIPYrux
U POBBIX TAaHHBIX U 00pabaThIBaTh MX, B TOM YHCJIE CTATHCTUYECKU M C TOMOIIBIO BU3YaIH3allHH;

* AHAJIM3UPOBATH PE3YJIBTAThI CBOCH JEATEIBHOCTH U 3aTPAYMBAEMbIX PECYPCOB.

* IPOEKTUPOBATh BUPTYyaJbHbIE U pealibHble OOBEKThl M MPOLECCHl, MCIIOJIb30BaTh CHCTEMBI

ABTOMATU3WPOBAHHOI'O ITPOCKTUPOBAHUA.

PesynbTaTamMmn (popMHpPOBaHHUSI OCHOB Y4eOHO-HCCJIEI0BATENbCKON U MPOCKTHOM AeATEIbHOCTH
o0y4aromuxcs Ha ypokax (pu3nku OyaAyT sIBJATHCS CAeAYIOINe HABBIKHU:

BeinmyckHuK Haydures:

® IJIAaHUPOBATb W  BBIIIOJHATH y‘-I€6HO€ HCCJICAOBAHUE U y‘-IG6HI;II>i IPOCKT, HUCIOJIb3yd
00opyZ0BaHUE, MOJIENIN, METO/IbI U TIPUEMBI, aJIEKBATHBIE HCCIIEyeMOl pobieme;

* BEIOMpATh U MCIIOJIB30BaTh METO/IbI, pelieBaHTHBIE paccMaTpruBaeMoi podieme;

® pacinio3HaBaTb U CTaBUTHb BOIIPOCHI, OTBETHI HA KOTOPBIC MOT'YT OLITH IIOJTYYCHBI HYTéM HAay4YHOIr'o
HUCCJICIOBaHUA, OT6I/IpaTI) aJICKBAaTHbIC MCTOAblI HCCJIICIOBaHUA, @OpMyanOBaTB BBITCKAKOIINEC U3
HCCIIEI0BAHMS BBIBOJIBL;

* HCIIOJIb30BAaTh TaKUE MaTeMaTH4YeCKHMe METOJbl M MpHUEMBI, KaK aOCTpakuus M HIeaTu3aius,
JOKa3aTeNIbCTBO, JOKA3aTEIbCTBO OT IPOTHUBHOIO, OKA3aTEIbCTBO IO AHAJIOTUHU, OIPOBEPIKEHUE,
KOHTPIIPUMED, UHAYKTUBHBIE U JEAYKTUBHBIE PACCYKACHHUS, IOCTPOCHUE U UCIIOJHEHNUE AJITOPUTMA,

* HCIIOJIb30BaTh TAaKHWE €CTECTBEHHOHAYYHbIE METOJbl M NMPHUEMBI, Kak HaONI0/EeHHe, MMOCTaHOBKA
HpOGHGMH, BBIIBHXKXCHHUC «XOpOH.IGfI TUNOTE3bD», JSKCICPUMCHT, MOIACIUPOBAHUC, HCIIOJIbB30BAHUC
MaTeMaTHYECKUX MOJAEJIEeH, TEOopeTH4eckoe OOOCHOBAHUE, YCTAHOBIIEHHE TIPAHUL] IPUMEHHUMOCTHU

MOJICIIA/TEOPHH;



* CTIOJIb30BaTh HEKOTOPHIE METOJbI TIOJYYCHHsS] 3HAHWM, XapaKTepHbIC IS COLMAIBHBIX |
HUCTOPUYECKUX HAyK: IMOCTAaHOBKAa MPOOJIEMBbI, OIPOCHI, OMHCAHHWE, CPAaBHUTEIHHOE HCTOPHYECKOE
onucaHue, 00bSICHEHHE, UCTIOIB30BAHUE CTATUCTUYCCKHUX JAHHBIX, HHTepIpeTanus (aKkToB;

* SICHO, JIOTUMHO M TOYHO H3JIaraTh CBOK TOYKY 3pPEHHS, HCIOJIb30BaTh SI3bIKOBHIE CPEICTBA,
aZIcKBaTHBIC 00CYXaaeMoi mpooiieme;

e oin4aTh (AKTHl OT CYXICHHI, MHEHUW W OIICHOK, KPUTUYECKH OTHOCUTHCS K CYXKICHUSM,
MHEHUSIM, OLIEHKAaM, PEKOHCTPYUPOBATh WX OCHOBAHHSI,

* BUJCTh U KOMMEHTHPOBATh CBSI3b HAYYHOTO 3HAHUS M IIEHHOCTHBIX YCTAaHOBOK, MOpPaJIbHBIX
CYXKJICHU MPHU TIOJIYYCHHUH, PACIIPOCTPAHEHUN U TPUMEHEHNH HAYYHOTO 3HAHUSI.

BBITTyCKHUK TIOJTyYUT BO3MOKHOCTh HAYUUTHCS:

* CaMOCTOSITEIPHO 33 yMBIBaTh, IJIAHUPOBATH M BBHITIOJIHATH YI€OHOE UCCIICIOBAHHE, YUCOHBIH H
COIIMAJIbHBIN MTPOCKT;

* HCIIOJIB30BATh JOTAAKY, 03apEHUE, HHTYHUIIUIO;

* HCIIOJIB30BATh TaKWE MAaTEMaTUYEeCKHE METONbI W MNPUEMBI, Kak TNepedop JIOTHYSCKUX
BO3MOXXHOCTEH, MaTeMaTHIeCKOE MOJICITUPOBAHNCE;

* HCIIOJIb30BaTh TAaKUE €CTECTBEHHOHAYYHBIE METOJbI M NPUEMBI, KaKk aOCTparupoBaHUE OT
MPUBXOAAIINX (PAaKTOPOB, MPOBEPKA HA COBMECTUMOCTH C JPYTMMHU U3BECTHBIMH (paKTaMUu;

* HCIIOJIB30BaTh HEKOTOPBIE METOBI TOJIYUCHUS 3HAHHMA, XapaKTepHBbIC IS COIUAIBHBIX H
HUCTOPUYECKHUX HAyK: aHKETHPOBAHUE, MOJICITUPOBAHNE, ITONCK HCTOPUICCKIX 00Pa3IloB;

* HCIIOJIb30BAaTh HEKOTOPBIE MPUEMBI XyT0’KECTBEHHOTO MMO3HAHUS MUPA: [EIOCTHOE 0TOOpaKeHHE
MHUpa, OOpa3HOCTh, XY/I0KECTBEHHBIH BBIMBICEN, OPraHMYECKOE EIWHCTBO OOIIET0 OCOOEHHOTO
(TUIMYHOTO) ¥ €IMHUYHOTO, OPUTUHAJIBHOCTB;

* [IeJICHAMPABICHHO M OCO3HAHHO Pa3BUBATh CBOM KOMMYHHKATHUBHBIC CIIOCOOHOCTH, OCBaWBaTh
HOBBIE SI3BIKOBBIE CPEJICTBA;

* OCO3HABaTh CBOIO OTBETCTBEHHOCTh 3a JOCTOBEPHOCTh IIOJYYECHHBIX 3HAHHUN, 3a KadecTBO
BBITIOJTHEHHOT'O TTPOEKTA.

Pe3yibTaTaMn NpuMeHEHHsI CTPATErHH CMBICJIOBOI0 YTEHUsI MPU PadoTe ¢ TEKCTOM
o0yyaromuxcs Ha ypokax ¢puzuku OyayT sIBJSITHCA CJIeIYIOIINEe HABBIKU:

BrInycKHUK HAy4UTCS:

* OPHCHTHPOBATHCS B COJICPKAHUN TEKCTA M IIOHUMATh €T0 IEeJIO0CTHBIA CMBICIT:

— ONPEJENATh TIABHYIO TEMY, OOIIYIO 11e/Th MM Ha3HAYCHUE TEKCTA;

— BBIOMPATh M3 TEKCTAa WM MPUIYyMaTh 3arojOBOK, COOTBETCTBYIOLIUIN COAEPKAHUIO U OOIIEMY
CMBICITY TEKCTa;

— (GOpMyIHpPOBATh TE3UC, BRIPAKAIOIINN OO CMBICI TEKCTa;



— MPEABOCXUINATh COJEP)KaHWE MPEeIMETHOro IUIaHa TEeKCTa IO 3aroJioBKy M C ONOpod Ha
MPEAbIAYIIHN OIIBIT;

— OOBSICHATD MOPSIOK YACTEH/MHCTPYKIIUH, COACPKAIIUXCS B TEKCTE;

— CONOCTaBJISATh OCHOBHBbIE TEKCTOBbIE U BHETEKCTOBbIE KOMIIOHEHTBHI: OOHApy>KMBaTh
COOTBETCTBHE MEXYy YacThlO0 TEKCTa M €ro oduiel uaeeil, chopmMyarpoBaHHONU BOIPOCOM, OOBSICHSTDH
Ha3HAYCHHE KapThl, PUCYHKA, TIOSCHATh YacTH TpadyKa Uiu TaOIHIBI U T. 1.,

* HAXOAUTh B TeKcTe TpeOyemyro uH(popMmanmio (mpolerats TEKCT TIJla3aMH, ONPENEIiTh €ro
OCHOBHBIE 3JIEMEHTBI, COMOCTABIATh (POPMBI BhIpaKeHHsI MH(GOPMALMU B 3allpOCe U B CAMOM TEKCTE,
YCTaHABIIMBATh, SBISIOTCS JIU OHU TOXK/IECTBEHHBIMU UM CHHOHUMUYECKUMH, HAXOAUTh HE0OX0IUMYIO
eIMHUIY HH(POPMAIIHH B TEKCTE);

* pemiath y4eOHO-TIO3HABATEIbHBIC W YYCOHO-TIPAKTHYCCKHE 3a7add, TPEOYIOIIHE IOTHOTO W
KPUTHYECKOT'O MOHMUMAaHHUS TEeKCTa!

— ONpEeeNITh Ha3HAYEHUE PA3HBIX BUJOB TEKCTOB;

— CTaBUTH Iepe]] cCOOOM 1IeJIb UYTEHHUS, HAMpaBIisis BHUMAHUE Ha TOJIC3HYIO B JAHHBIA MOMEHT
nH(OpMAIHIO;

— pa3nuyaTth TEMbI U OATEMBI CIEIIHATILHOTO TEKCTa;

— BBIJCIIATH HE TOJBKO IIaBHYIO, HO U M30BITOYHYIO HH(OPMAILIHUIO;

— MPOTHO3UPOBATH MOCIIEI0BATEILHOCTD U3JI0KEHUSI UIEH TEKCTa;

— COIOCTABJISITh Pa3HbIE TOUKH 3PEHUS U pa3HbIe HCTOYHUKHA UH(OPMAIIUU 110 33JJaHHOM TeMe;

— BBITIOJIHATH CMBICJIOBOE CBEPTHIBAHHUE BBIJICNICHHBIX (DAKTOB U MBICTIEH;

— (opmupoBaTF Ha OCHOBE TEKCTa CHCTEMY apryMeHTOB (IOBOAOB) JUisi OOOCHOBaHUS
ONpeAeIEHHON TO3ULINH;

— MOHUMATh JYILIEBHOE COCTOSIHUE MEPCOHAXKEN TEKCTa, CONEPEKUBAThH UM;

* CTPYKTYPHpPOBaTh TEKCT, HCIOJB3ysd HYMEpAIMI0 CTPAaHMI, CIHCKH, CCBUIKH, OIJIaBICHUE;
MIPOBOAMTH MPOBEPKY MPABOMUCAHMS; HCIIOIH30BATh B TEKCTE TAOIUIIBI, N300paKEeHNUS,

* MpeoOpa3oBbIBATh TEKCT, MCIOJIb3ysd HOBBIE (HOPMBI MpeACTaBlieHUuss UHGopManuu: (OpMYJbL,
rpaguku, auarpamMmbl, TaOMUIBl (B TOM 4YHCIEC JMHAMHYECKHE, JJICKTPOHHBIC, B YaCTHOCTH B
MPAKTUYECKHX 3aJ1a4ax ), MEPEXOIUTh OT OJIHOTO MPEACTABIEHUS JaHHBIX K JPYTOMY;

* HHTEPIPETUPOBATH TEKCT:

— CpaBHUBATh U MPOTUBOIIOCTABIIATH 3aKJIIOUEHHYIO B TEKCTE HH(OPMALIHMIO PA3HOTO XapaKTepa;

— 0OHApYKWBATh B TEKCTE JIOBOJIBI B TIOJTBEPIKICHIE BBIIBUHYTHIX TE3HCOB;

— JIeNaTh BBIBOJIBI U3 CPOPMYTUPOBAHHBIX TTOCHUIOK;

— BBIBOJIMTH 3aKJTFOUYCHUE O HAMEPEHUU aBTOPA WIIH TJIABHON MBICITH TEKCTa;

* OTKJIMKAThCS Ha COZIepKaHHUe TeKCTa:

— CBSI3BIBaTh UH(OpMaINIO, OOHAPYKEHHYIO B TEKCTE, CO 3HAHUSIMU U3 IPYTHX UCTOYHUKOB;



— OLICHMBATh YTBEPXKICHHS, CIICIAHHBIC B TEKCTE, UCXO/Isl U3 CBOMX IPECTABICHUI O MUDE;

— HAXO/JUTh JIOBOJBI B 3AIIUTY CBOCH TOUKH 3PEHUS;

* HA OCHOBE HMEIOIIMXCS 3HAHWUH, >KU3HEHHOTO OIbITa MOJABEPraTb COMHEHHUIO JOCTOBEPHOCTH
umeronielicss nHpopmanuy, oO0HapYKUBAaTh HEJIOCTOBEPHOCTh IOIy4aeMoil HMH(pOpManuu, TpoOensl B
UH(OPMAIMY ¥ HAXOJWUTH ITyTH BOCIIOJIHEHHS 3TUX MPOOEIIOB;

* B IIporiecce paboThl C OAHUM HIIM HECKOJIBKMMH UCTOYHHUKAMHU BBISBIISTH COJAEPKAIIYIOCS B HUX
MPOTHBOPEUYNBYIO, KOH(PIUKTHYIO HHPOPMALIUIO;

* UCIIOJIB30BAThH IOJYYEHHBIH OMBIT BOCHPUATHS HWH(POPMAIMOHHBIX OOBEKTOB Il OOOTaleHUs
YyBCTBEHHOTO OIIBITA, BBICKA3bIBaTh OIICHOYHBIC CYXIEHHS WU CBOIO TOYKY 3PEHHS O ITOJy4CHHOM
COOOMICHNH (TPOYUTAHHOM TEKCTE).

BBbIIyCKHUK TIOJTYYUT BO3MOKHOCTh HAYIHThCS:

* QHAJIM3MPOBATh U3MEHEHHSI CBOETO AMOIMOHAIBHOTO COCTOSIHUS B MIPOLIECCE YTCHUS, MOTYICHHS
U 11epepabOTKH MOTyYeHHON HH(OPMALUH U €€ OCMBICTICHNUS;

* BEISIBJIATH MMIUTMIIMUTHYIO MH(QOPMALMIO TEKCTa Ha OCHOBE COIMOCTABJICHUS HMILUTIOCTPATUBHOTO
MaTtepuaia ¢ MHpOpManuell TekcTa, aHauu3a IMOATEKCTa (MCIOIB30BAHHBIX S3BIKOBBIX CPEICTB U
CTPYKTYPBI TEKCTA);

* KpUTUYECKH OTHOCUTHCA K MH(opManuy;

* HaXOAWTh CIIOCOOBI IPOBEPKU MPOTUBOPEUNBOI HH(DOPMAITHH;

* OTIPEETIATH JIOCTOBEPHYIO MH(POPMALIMIO B CIydae HAJMYUS MPOTUBOPEUYNBON MM KOH(PINKTHON

CUTYyalllu.

HN3yuenue npeaMeTHoii 001acTH «DU3UKa» T0JKHO 00€CTIEYUTh:

e (opmupoBaHUe IETOCTHON HAYYHON KapTHHBI MUPA;

e [IOHMMaHUE BO3pACTAIOLIEH POJIM €CTECTBEHHBIX HAYK M HAYYHBIX MCCJIEAOBAHUI B COBPEMEHHOM
MHpE, TOCTOSTHHOTO TIpOIlecca SBOJIONMHM HAYyYHOTO 3HAHUSA, 3HAYMMOCTH MEXIYHAPOIHOTO
Hay4YHOTO COTPYTHUYECTBA;

® OBJIQJICHUE HAay4HBIM MOAXOJOM K PEIICHUIO PAa3JIMYHbIX 33/1a4;

e OBJIAJICHHE YMEHHSIMH (OPMYITUPOBATH THUIOTE3bl, KOHCTPYUPOBATh, MPOBOJUTH IKCIEPUMEHTHI,
OIICHUBATH MOTYYCHHBIC PE3YIIbTaThI;

® OBJIQJICHHE YMEHHEM COIMOCTABIATh SKCIIEPUMEHTAILHBIE U TEOPETUUECKUE 3HAHUS ¢ 0ObEKTUBHBIMU
peanusMu KU3HH;

® BOCIIMTaHUE OTBETCTBEHHOTO U OEPEKHOTO OTHOIICHHSI K OKpYKaIOIIel cpeie;

® OBJAJICHHE HKOCHUCTEMHOM MO3HABATEIbHOM MOJENBIO U €€ NPUMEHEHHWE B LEISIX MPOrHo3a
9KOJIOTMYECKUX PUCKOB IS 3I0POBBS JIOCH, 6€301MaCHOCTH KU3HHU, KAUeCTBA OKPYXKAIOIIEeH Cpebl;

® OCO3HaHHMC 3HAYMMOCTHU KOHICIIINH YCTOﬁqHBOFO Pa3BUTUA,



e (dopmupoBanne ymeHuil Oe3omacHOro #  APPEKTUBHOIO HCIOIB30BAaHUS  J1AOOPATOPHOIO
00opynoBaHusl, IPOBEICHUS TOYHBIX U3MEPEHUN U aJIeKBATHOW OLIEHKH MOJYYEHHBIX PE3yJIbTaToB,
IIPE/ICTABICHUSI HAyyHO OOOCHOBAHHBIX apPryMEHTOB CBOMX JIEWCTBUN, OCHOBAaHHBIX Ha
MEXITPEIMETHOM aHAJIN3€ y4eOHbIX 3a1ay.

IIpenmeTHble pe3ybTAaThl U3yYeHHUsl NPeIMeTHOH 00sacTu npeaMera «DU3MKa» TOJLKHBI

0TpakKaTh:

1) bopmupoBaHue MpeACTaBICHUN O 3aKOHOMEPHOM CBSI3H U TIO3HABAEMOCTH SIBJICHUI TPUPO/IbI,
00 OOBEKTHMBHOCTH HAay4YHOTO 3HAHMS, O CHUCTeMOOOpa3yrolied posid (U3NKU Uil Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH W TEXHOJIOTHI; HAay4HOTO MHPOBO33PEHHUS KaK pe3ysibTaTa U3Y4YEHUs

OCHOB CTPOCHHS MaTepHH U (QyHIAMEHTAILHBIX 3aKOHOB (DH3UKH;

2) hopMHupOBaHUE IEPBOHAYAIBHBIX MPEACTABICHHH O (QHU3HUYECKOW CYIIHOCTH SIBICHHN
MPUPOABI (MEXaHUUYECKUX, TETUIOBBIX, SJIEKTPOMAarHUTHBIX M KBAHTOBBIX ), BUJaX MaTepuu (BELIECTBO U
MoJie), NBIKEHUM Kak CIoco0e CYHIECTBOBAHMS MATEpPHH; YCBOSHHE OCHOBHBIX MW MEXaHHKH,
ATOMHO-MOJICKYJISIPHOTO YYCHHS O CTPOSHUHU BEIIECTBA, AJIEMECHTOB JJICKTPOAMHAMHUKN M KBAHTOBOM
(U3HUKY; OBIIAJICHUE TTOHSITHITHBIM aliapaTOM U CUMBOJMYCCKUM SI3BIKOM (PH3UKU;

3) nproOpeTeHne OmbIiTa MPHUMEHCHUST HAYYHBIX METOMOB TMO3HAHUsS, HAOMIOACHUS (BU3MUCCKUX
SIBIIGHUH, MIPOBENICHUSI OMBITOB, MPOCTHIX IKCIEPUMEHTAIBHBIX HCCIEAOBAHUN, MPSMBIX U KOCBEHHBIX
W3MEpPEHUN C HWCIOJIb30BAHUEM AaHAJIOTOBBIX W IU(POBBIX HU3MEPHUTEIHHBIX MPHUOOPOB; TMOHUMaHHUE
HEen30€KHOCTH MOrPEUTHOCTEHN JII0ObIX U3MEPEHMI;

4) nonnManue (HU3UYECKUX OCHOB M TMPHHIIUIOB JEHCTBUS (pabOTh) MAIlMH U MEXaHHU3MOB,
CPEICTB MEePEABUKECHUS U CBSA3H, OBITOBBIX TPUOOPOB, MPOMBIIIIEHHBIX TEXHOJIOTUYECKUX MPOIECCOB,
BIIUSTHUS WX HA OKPYKAIOMIYIO CPEIY; OCO3HAHUE BO3MOKHBIX MPUYHH TEXHOTEHHBIX W YKOJOTHICCKHX
KatacTpod;

5) oco3HaHMe HEOOXOAMMOCTH TPUMEHEHHS JOCTIDKCHHH (U3UKH W TEXHOJIOTHH  JJis
paIMOHATIBFHOTO MPUPOAONOIB30BAHUS;

6) oBiameHre OCHOBaMH OE€30TACHOTO HCIOJIB30BaHUSI ©CTECTBEHHBIX W HCKYCCTBEHHBIX
ANEKTPUYCCKUX ¥ MATrHUTHBIX TIOJICH, SJICKTPOMArHWTHBIX M 3BYKOBBIX BOJIH, €CTCCTBCHHBIX H
WUCKYCCTBCHHBIX HOHHM3UPYIONIMX W3JIYyYCHHH BO H30€KaHUE WX BPEAHOTO BO3IACHCTBHS Ha
OKPYKAIOIIYIO CPely U OpTraHU3M YeTIOBEKa;

7) pa3BUTHE YMCHHUs IUIAHHUPOBATh B TOBCEIHEBHOW >KU3HU CBOW JICHCTBHS C NMPUMEHECHHEM
MOJIYYEHHBIX 3HAHWH 3aKOHOB MEXaHUKH, JICKTPOJUHAMHUKH, TEPMOJIUHAMUKH U TEILIOBBIX SIBJICHUN C
LIEJTBI0 COePEKEHHMS 3/T0POBBS,;

8) popmupoBaHue MPeICTaBICHHI O HEPAI[MOHAILHOM HCIIOJIb30BAaHUH TPUPOIHBIX PECYPCOB U

OHCPTIHH, 3arpA3HCHUN Opr)KaIOH_Ieﬁ CpCAbl KaK CJICACTBHUC HCCOBCPUICHCTBA MAIlIMH U MCXaHU3M.



Mexanuueckue siBJI€HUS

BrinmyckHuK Haydures:

* pacrio3HaBaTh MEXAHWYECKUE SIBJICHUS U OOBSICHATH HA OCHOBE MMCIOIIMXCS 3HAHUA OCHOBHBIC
CBOMCTBA WJIM YCJIOBUS MPOTEKAHMS ITUX SIBIICHUI: paBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE
JBIDKEHHE, CBOOOHOE MaJICHUE TeJl, HEBECOMOCTh, PABHOMEPHOE JIBMYKEHUE 10 OKPY>KHOCTH, HHEPIIUS,
B3aMIMOJICHICTBUE TEJ, Mepeaaya JaBlIeHUs] TBEPIBIMH TEJIaMH, XUAKOCTSIMH U Ta3aMu, aTMOC(HEpHOe
JaBJICHUE, TUIABaHUE TEJ, PaBHOBECHE TBEPMBIX TEJ, KOJIeOATeNbHOE IBUKCHHE, PE30HAHC, BOJIHOBOE
JIBHKCHUC,

* ONMCHIBATh M3YYCHHBIC CBOMCTBA TEI W MEXaHUYECKHE SBJICHUS, WCIOIB3YsA (PU3HUECKHE
BEJIMYMHBI: IIyTh, CKOPOCTb, YCKOPEHUE, Macca Tela, IJIOTHOCTh BEUIECTBA, CUJA, JABJICHUE, UMITYJIbC
Tena, KUHETHUYECKas DJHEpPrus, IOTEHLUadbHas DJHEpPrus, MeXaHuueckas pabora, MexaHuuecKas
MotHocTh, KIIJ] mpocToro Mexanusma, cuiia TpeHUs, aMILIUTY/1a, IIEPUOJI U 4acTOTa KojeOaHui, ITuHa
BOJIHBI U CKOPOCTh €€ paclpOoCTpaHEHHUs; MMPH ONMHUCAHWK MPABUIBLHO TPAKTOBATh (PU3UUYCCKUN CMBICI
WCIIOJIb3YEMBIX BEITMYHH, UX 0003HAYCHHS U SAMHHIIBI U3MEPEHUS, HAXOAUTh (POPMYIIBI, CBSI3BIBAIOIIHEC
JTaHHYIO (PM3UYECKYIO BEJIMYHHY C APYTUMH BEJTMYNHAMU;

* AaHAJTM3UPOBATh CBOWCTBA TEJI, MEXAaHHUYECKHUE SBIICHUS U IPOLIECCHl, HCIMONB3Ys (hU3MUecKHe
3aKOHBI U MPUHLIMIBL 32aKOH COXPAHEHUs SHEPTUU, 3aKOH BCEMHPHOI'O TATOTEHHUS, PABHOAECUCTBYIOIIAS
cuna, I, II u III 3akonsl Hpr0TOHA, 3aKOH COXpaHEHUSI MMITyJIbCa, 3aKOH ['yka, 3akoH [lackais, 3akoH
Apxumesna; TpH ITOM pasiidyaTh CJIOBECHYH (OPMYIUPOBKY 3aKOHAa M €ro MaTeMaTH4ecKoe
BBIPAYKEHHUE;

* pa3nUYaTh OCHOBHBIC MPU3HAKM HM3YUYEHHBIX (PU3MYECKHX MOJeNel: MarephaibHas TOYKa,
HMHEpLMaIbHas CUCTEMA OTCYETA;

* pemaTh 3a/1a4M, UCTIONB3Ys (PU3UUYECKHE 3aKOHBI (3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOTO
TArOTeHUs, NpuHIun cynepnosuunu cui, I, I u III 3akonsr HeroTOHA, 3aK0H COXpaHEHUs UMITYJIbCA,
3akoH ['yka, 3akon Ilackans, 3akoH Apxumena) u Gopmysbl, CBA3bIBANONINE (DU3MUECKUE BETUYUHBI
(myTh, CKOpOCTB, YCKOpEHHE, Macca Tejla, IUIOTHOCTh BEIIeCTBa, CWia, JaBJICHUE, MMITYJILC Tela,
KMHETHYECKasi DHEpPrus, MOTEHIMaabHas DHEPrusi, MeXaHudeckas paboTa, MEXaHHUYECKas MOIIHOCTD,
KIIJ] mpocrtoro MexaHu3Mma, CWJa TPEHUS CKOJBKEHHS, aMIUTUTyJa, MEpUOA U YacToTa KojieOaHUuH,
JUIMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHHs): HAa OCHOBE aHallu3a YCJIOBHS 3aJa4d BBIJICISTH
(bu3HYecKre BeTUINHBI U (DOPMYJITBI, HEOOXOIUMBIE /IJIsl €€ PEIICHHUS, ¥ IPOBOAUTH PACUETHI.

BbIMyCKHUK TTOTYYNUT BO3MOXKHOCTh HAYYUTHCS:

* UCIIOJIL30BaTh 3HAHUS O MEXAHMUYECKUX SBIICHUSAX B ITOBCEIHEBHOW JXKM3HU IS 0OeCICUCHUS
0€30MacHOCTH MpU OOpalleHUH C TpUOOpaMU W TEXHHUYECKUMHU YCTPOMCTBAMHU, IS COXPAHEHUS

3I0POBBS U COOJTIOJIEHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH Cpesie;



* IPUBOJIUTH TPUMEPHI TMPAKTUYECKOTO HCIOJIb30BaHUS (U3UYECKUX 3HAHUH O MEXaHUYECKUX
SBIICHUSAX ¥ (PU3MYECKUX 3aKOHAX; WCIOJIb30BAaHUS BO300HOBISIEMBIX WCTOYHHKOB OJHEPTHUU;
3KOJIOTMYECKUX MOCIIECICTBUI UCCIIEIOBAHUS KOCMUYECKOTO IPOCTPAHCTBA;

* pa3iMyaTh TPAHUIBI MPUMEHHUMOCTH (U3UYECKUX 3aKOHOB, IOHHMMATh BCEOOIIMI XapakTep
(dhyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHUSI MEXaHUYECKON YHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCA,
3aKOH BCEMHUPHOTO TSITOTEHHUS) U OTPaAaHUYCHHOCTb HCIIOJIb30BAHMS YACTHBIX 3aKOHOB (3akoH ['yka,
3aKOH Apxumena u ap.);

* mpuéMaM Toucka U (OPMYJIUPOBKH JOKA3aTEIbCTB BBIABHHYTHIX THIIOTE3 U TEOPETHUYCCKUX
BBIBOJIOB HA OCHOBE AMITUPUYECKH YCTAaHOBJICHHBIX (DaKTOB;

* HAXOJIUTh AJICKBATHYIO IMPEIOKEHHOW 3a1ade (PU3NYECKYI0 MOJEIb, pa3pemars MmpodiieMy Ha
OCHOBE MMEIOLIMXCS 3HAHUM [0 MEXAaHUKE C MCIOJIb30BAaHUEM MATEMATUYECKOTO arapara, OEHUBATh
PEAbHOCTb MOTYYEHHOTO 3HaYeHHs PU3NUECKON BETHUMHBI.

TenjoBble ABJIEHUSA

Brinmyckauk Haydurcs:

* pacrio3HaBaTh TEIUIOBBIC SIBJICHHUS W OOBSICHATH HAa OCHOBE HWMCIONIMXCS 3HAHWW OCHOBHEBIC
CBOMCTBA UJIM YCJIOBUS MPOTEKAHUS STUX SIBICHUHN: Tu(dy3usi, u3MEeHEeHHEe 00bEMa Tell IPU HArpeBaHUU
(oxnaxIeHuH), OOJIbIIas CKUMAEMOCTh Ta30B, Majlas C)KHMAaeMOCTb JKHUJKOCTCH M TBEPIBIX TEI,
TEIJIOBOE PAaBHOBECHE, UCIAPECHUE, KOHAEHCALMS, UIABJIEHNE, KPUCTALIA3ALNS, KUIICHHE, BIAKHOCTh
BO3/lyXa, pa3UYHbIEC CIIOCOOBI TEIUIONEpeayn;

* OMUCHIBATh M3yYEHHBIE CBOICTBA TeNl U TEIUIOBBIC SIBICHUS, UCIIONB3Yys (PU3UUECKHE BEIUYUHBI:
KOJIMYECTBO TEIUIOThI, BHYTPEHHSSI SHEPIHs, TEMIIepaTypa, YyAeJbHas TEIIOEMKOCTh BEIECTBa,
yAelbHAs TEIUIOTa IUTABJICHWs H MapooOpa3oBaHMs, YIAENbHAas TEIUIOTa CropaHus TOIUIMBA,
KOA(DPUIIMEHT MOJIE3HOTO JAEUCTBUS TEIUIOBOTO JIBUTATENsl; MpPU OMKMCAHWUU TMPABUIBLHO TPAKTOBATh
(bu3MYeCKUi CMBICT HCIMOJB3YEMBIX BEIMYMH, WX O003HAUEHHUS W EIWHUIBI MU3MEPEHUS, HAXOIUTh
(hopMyIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C JPYTUMU BETUYHHAMU;

* QaHAJIM3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBJICHUS M MPOILIECCHI, UCMOJIb3Ys 3aKOH COXPAHEHUS
SHEPTHH; Pa3InYaTh CIOBECHYIO (JOPMYITHPOBKY 3aKOHA U €r0 MAaTEMAaTHUYECKOE BHIPAKCHHUE;

* pa3IMyaTh OCHOBHBIE MPU3HAKU MOJEINIEH CTPOCHUS T'a30B, JKUJIKOCTEN U TBEPABIX TEI,

* pemiath 3aJa4yd, UCIHOJb3YS 3aKOH COXpPAaHEHWS DHEPruM B TEIUIOBBIX Mpoiieccax, (GOopMYIbl,
CBSI3BIBAIONIME (PU3MYECKHE BEIWYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPTHUs, TeMIeparypa,
y/AeNbHAs TEIUIOEMKOCTh BEIECTBA, YJCNbHAs TEIUIOTa IUIABJICHUS W MapooOpa3oBaHMs, yAeTbHAs
TEIJIOTa CTOpaHMs TOIUINBA, KOA(P(UIIMEHT MOJE3HOTO ACHCTBHS TEIIOBOTO JBHUTaTeNs): HA OCHOBE
aHallM3a YCJIOBUS 3aJadd BBLICTATh (DU3MYECKHE BEMUYWHBI U (opmynbl, HeoOXomuMmeie st e€
pelIeHus], 1 TPOBOAUTH PACUETHI.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:



* HCMOJNIb30BaTh 3HAHUS O TEIUIOBBIX SIBICHUAX B IIOBCEJIHEBHOM JKHM3HU /sl oOecredeHus
0e30macHOCTH Tpu OOpalleHHH ¢ TPUOOpPaMU M TEXHUYECKHMMH YCTPOHCTBAMH, JJISI COXpPAHEHHUs
3I0POBbSI M COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEACHHS B OKpPYKAIOUIeW cpene; MPUBOAMUTH
MIPUMEPHI SKOJIOTMUYECKUX MOCIENCTBUI paboThl ABUrareneil BHyrpenHero cropanus ([ABC), TernmnoBbix
U TUJIPOAJIEKTPOCTAHIIMIA;

* IPUBOJUTH TPUMEPHI TMPAKTHYECKOTO MCIOJIB30BaHUS (U3NYECKUX 3HAHMKA O TEIUIOBBIX
SIBJICHUSX;

* pa3nuy4aTh TPaHUIBl NMPUMEHUMOCTH (PHU3NYECKMX 3aKOHOB, MOHHMMATh BCEOOIIMI XapakTep
(GbyHIaMeHTaIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHUS JHEPIUM B TEIUIOBBIX IIpolleccax) U
OTrPaHUYEHHOCTb UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

* mpuéMaM MOHMCKa W (OPMYIHPOBKH JOKA3aTENbCTB BBIABHHYTHIX THUIOTE3 M TEOPETHUYECKUX
BBIBOJIOB Ha OCHOBE SMITUPUYECKH YCTAHOBJICHHBIX (DAKTOB;

* HAXOJIUTh JICKBATHYIO MPEAJIOKEHHON 3a1aye (PU3NYECKyI0 MOJElNb, pa3pelaTrs npobdieMy Ha
OCHOBE MMEIOLINXCS 3HAHUM O TEIUIOBBIX SIBJICHMSX C MCIOJIb30BAaHUEM MATEMaTHMUECKOIO ammnapara u
OLIEHUBATh PEATLHOCTH MOTYYEHHOTO 3HAUCHUS (PU3HMUECKON BEITUMYHMHEI.

DJleKTprYecKre 1 MATHUTHBIE SIBJICHUS

BbInyCcKHUK HAy4YHUTCSA:

* pacrio3HaBaTh D3JIEKTPOMAarHUTHBIE SBJICHHS M OOBICHATH Ha OCHOBE HMEIOLIUXCS 3HAHWUM
OCHOBHBIE CBOMCTBAa WJIM YCJOBMSI NMPOTEKAHMS ATHX SIBICHUN: DJIEKTpU3alUsl TeJ, B3aHUMOJEHCTBHE
3apsA70B, HArpeBaHHUE MPOBOJHUKA C TOKOM, B3aUMOJECHCTBUE MarHUTOB, 2JIEKTPOMarHuTHas HHIYKIHS,
JEMCTBME MarHUTHOTO IIOJII HAa IPOBOAHHUK C TOKOM, NPSIMOJIMHEMHOE paclpOCTpaHEHHE CBETa,
OTpa)kKeHHE U MPEJIOMJIICHHE CBETA, IUCIIEPCHSI CBETA;

* ONMCHIBATh M3YyUEHHBIE CBOWMCTBA TEN U 3JEKTPOMArHUTHBIE SIBJICHUS, UCHOJB3Ys (hU3MUecKue
BEJIMYMHBL: DJIEKTPUYECKUM 3apsA]l, CHIa TOKa, DJJIEKTPUUECKOE HANpsHKEHUE, DJIEKTPUUECKOE
COIIPOTHBIIEHUE, YAEIbHOE CONPOTUBJICHHE BeEllecTBa, padoTa TOKa, MOIIHOCTh TOKa, (HOKYCHOE
paccTosiHue W ONTHUYECKas CUia JIMH3bI; MPHU OMUCAHUM MPAaBUIBHO TPAKTOBaTh (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, WX O0O0O03HAYeHHMs M €AMHULBI U3MEpPEeHMs]; yKa3blBaTb (OPMYIIbI,
CBSI3BIBAIOIINE JAaHHYIO (PU3NUECKYIO BETUUMHY C IPYTHMMHU BEIMYMHAMU;

* aHAJIM3MPOBATH CBOMCTBA TEJl, HJIEKTPOMArHUTHBIE SIBIEHUS U MPOLECCHI, UCIIONB3Ys (PU3NUYECKHE
3aKOHBI: 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsja, 3akoH Oma s yyacTKa LenH, 3aKoH J[xoyms—
Jlenna, 3aKkoH NPSAMOJIMHENHOTO PACIPOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEIIOMIICHHUS
CBETa; IPU 3TOM pa3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BhIPaKEHUE;

* pemaTh 3aJ1a4u, UCIOJB3Ysl (pu3nuecKue 3aKoHbl (3akoH OMa JUIst ydacTKa Ieru, 3aKoH JKoynsa—
Jlenna, 3aKoH NPSAMOIMHEHHOTO PACIIPOCTPAHEHUS CBETA, 3aKOH OTPAaKEHUS CBETA, 3aKOH MPEIOMIICHHUS

cBera) U (opMyIIbI, CBS3BIBAIOIINE (PU3NUECKHE BEIWYMHBI (CHJIa TOKA, AJIEKTPUYECKOE HAIMPSHKEHUE,



ANEKTPUYECKOE CONPOTHUBIIEHUE, YAEIbHOE CONPOTHUBIICHUE BEIIeCTBa, paboTa TOKa, MOIIHOCTh TOKa,
(OKyCHOE PacCTOSIHUE W ONTHYECKAsi CHJIa TUH3bI, (POPMYIIBI pacdéra dJEeKTPUIECKOTO COMTPOTHUBICHUS
MIPU TOCJEI0BATEILHOM U TapajyIeIbHOM COCIMHEHUHM MPOBOJHUKOB); HA OCHOBE aHalu3a YyCIOBUSA
3a/lauM BBIICIATh (PU3MUYECKUE BETUUYMHBI U (POpPMyIbl, HEOOXOIUMBbIe AJisi €€ pellieHus, U MPOBOIUTH
pacyéThl.

BrinycKkHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

* HCIIOJIB30BATh 3HAHUS 00 OSIEKTPOMATHUTHBIX SBJICHHUSX B IIOBCEIHEBHOW IKH3HU JUIA
oOecrnieueHrs 0€30MaCHOCTH NpU OOpalICHUH C MPUOOpaMH U TEXHUYECKUMHU YCTPONCTBAMHU, IS
COXPaHEHHUS 3/I0POBbS U COOJIIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpY KaloUleil cpese;

* IPUBOJIUTH IPUMEPHI MPAKTHUECKOTO MCIIOIB30BaHUS (PU3UUECKUX 3HAHUHM O SJIEKTPOMArHUTHBIX
SIBJICHUSIX;

* pa3nuyYaTh TPaHUIBl MPUMEHUMOCTH (PHU3UYECKHX 3aKOHOB, MOHMMATh BCEOOIIMI XapakTep
(GyHIlaMEHTAJIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs OJJIGKTPUYECKOTO 3apsga) U OTPaHUYEHHOCTb
WCIIO0JIb30BaHUSI YACTHBIX 3aKOHOB (3akoH OMa Jj1s yyacTka uenu, 3akoH Jxoyns—IJlenna u np.);

e mpuéMaM TIOCTPOSHUS (UBMYSCKUX MOJENel, Toucka © (HOPMYJIHPOBKHA JOKA3aTEIIbCTB
BBIIBUHYTBIX TUIIOTE3 U TEOPETUYECKUX BBHIBOJIOB HA OCHOBE SMITMPHUYECKH YCTAHOBJICHHBIX (PAKTOB;

* HAXOJIUTh JICKBATHYIO MPEIJIOKEHHOM 3a1aue (U3MYECKYI0 MOJEINb, pa3pelaTh npobdieMy Ha
OCHOBE HMMEIONIUXCS 3HAHUM 00 SJIEKTPOMArHUTHBIX SIBIICHUAX C HCIOJB30BAaHUEM MATEMaTHYECKOTO
amnmapara v OllEHUBaTh PeaJbHOCTh MOJYUEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUMHEI.

KBanToBbI€ IBJICHUS

BBINTyCKHUK HAy4nTCA:

* pacrio3HaBaTh KBAHTOBBIE SBJICHHS U OOBSACHATH HAa OCHOBE HMMEIOIIUXCS 3HAHUW OCHOBHBIE
CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITUX SIBJICHUMN: €CTECTBEHHAs U UCKYCCTBEHHAsI PAJHOAKTUBHOCTb,
BO3HUKHOBEHHE JTMHEHYATOTO CIIEKTPa U3IyUEHUS;

* ONUCBHIBATh W3YUYEHHBIC KBAHTOBBIC SIBIICHUS, HCIONB3Yysd (U3NYECKUE BEITUYHHBI: CKOPOCTH
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI W YacTOTa CBETAa, MEPUOJ TOJypacraja; MpH OIMHUCAHUH
MPaBUJILHO TPAKTOBATh (PU3WYECKUM CMBICT HCIIONB3YEMBIX BEITUYMH, UX OOO3HAYEHUS W CIHHUIIBI
U3MEpEHUs; YKa3biBaTh (DOPMYIIbI, CBSI3BIBAIOIIME JAaHHYIO (U3HUYECKYI0 BEIUYUHY C JIPYTUMHU
BEJTMYMHAMU, BEIYUCIISATH 3HAUCHUE (PU3NIECKON BETUUHHBI;

* AHAJIM3UPOBATh KBAHTOBBIC SBJICHUS, WCIONB3YsSd (PU3MUECKHE 3aKOHBI M TIOCTYJIAThl: 3aKOH
COXpaHEHUs DSHEPIrHH, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsS MacCOBOTO
YHUCIIa, 3aKOHOMEPHOCTHU U3JIYY€HHS U TOTJIOIIEHHUSI CBETa aTOMOM;

® pa3iindyaTb OCHOBHLIC IMPU3HAKH HHaHeTapHOfI MOJACIHU aroma, HyKJIOHHOﬁ MOACIN aTOMHOI'O

SAApa;



* IPUBOJUTH IpPUMEPBl NPOSBICHUS B NPUPOAE U  MPAKTHUYECKOrO  HCIIOJIb30BAHMS
PaAMOAKTUBHOCTH, SIACPHBIX U TEPMOSAEPHBIX PEAKLUN, JIMHEUYATHIX CIIEKTPOB.

BbIHyCKHI/IK MOJIYYUT BO3MOXKXHOCTb HAYYUTLCA

* HCIIOJIb30BAaTh MOJyYEHHbIE 3HAHHUS B TMOBCEJHEBHOM >KM3HM MpHU OOpallEeHMH ¢ MNpUOOpamu
(CUeTYMK HWOHM3UPYIOUIMX YACTHUI], JO3UMETpP), IJIsI COXpPaHEHHsI 3JI0POBBbS U COONIIOJICHUS HOPM
9KOJIOTUYECKOT0 MOBEJICHUS B OKPYXKAIOIIEH cpefie;

¢ COOTHOCHUTD SHCPIUI0 CBA3U ATOMHBIX AACP C I[e(beKTOM MacCcChI;

* IPUBOJIUTh TIPHUMEPHI BIMSAHHUS PAAUOAKTUBHBIX M3JIYYEHHUHW Ha JKHUBBIE OPraHU3MBbI; IOHUMATh
MPUHLUIT JEHCTBUSA JO3UMETPA;

¢ IIOHUMAThb OKOJIOTUYCCKHUEC Hp06JI€MBI, BO3HHUKAKOIINC npu HUCITIOJIB30BAaHNU ATOMHBIX
BHGKTpOCTaHHI/Iﬁ, U IIYTH PCUHICHUA I3THUX HpO6JIeM, MEPCHICKTUBLI HCITIOJIB30BAHHA YIIPABIACMOIO
TEPMOSIAEPHOIO CUHTE3A.

DJIeMEeHThI ACTPOHOMHH

BrinmyckHuk Hayuures:

* pa3IMyaTh OCHOBHBIC MPU3HAKKU CYTOUYHOTO BpalleHus 3BE31HOr0 HeOa, aBmxeHus Jlynor, ConHila
Y IJIAHET OTHOCUTEIBHO 3BE3;

* IOHUMAaTh PA3JINYUS MEKY FEIHOLEHTPUYECKON U T€OLEHTPUYECKON CUCTEMAaMU MUpa.

BI)IHyCKHI/IK MOJIYYHUT BO3MOKXKHOCTb HAYYUTHCA:

® YKa3bIBaTb O6HII/IC CBOMCTBA ¥ OTJINYUS IIAHET 3€MHOU rpynmnsl U MJIAHET-TUTAHTOB; MAJIBIX TECJI
ConHeuyHoOl cucTeMbl M OONBIIUX TJIAHET; MOJIb30BAaThCA KapToW 3BE3AHOrO Heba mpu HAOIIOJIEHUSIX
3BE3QHOTO HeOa;

* pa3nuy4aTh OCHOBHBIE XapaKTEPUCTUKH 3BE37 (pa3mep, LIBET, TeMIlepaTypa), COOTHOCUTH LIBET
3BE3/bI C €€ TEMIIEPATYpPON;

¢ pa3jinvaTb r’mmoTE3bl O IPOUCXOKIACHUN ConHEYHOU CUCTEMBI.

Kpurepun onieHKH BbINOJIHEHHS J1a00paTOPHO padoThI
Ounenka «5» cTaBUTCA B TOM CIIy4ae, €CIM yJalluncs:

a) BBITIOTHWI paboTy B MOJHOM 00beMe C COOJII0IEHHEM HEOOXOJMMO MTOCIE0BATEIHHOCTH
MIPOBEICHUS OTBITOB U U3MEPEHHIA;

0) caMOCTOSTENFHO M PaIlOHATBHO BBIOpA U TIOJTOTOBHII JUISI OIBITA BCE HEOOXOAMMOE
00opyToBaHUE, BCE OMBITHI MPOBEIT B YCIOBHUAX U PeKUMaX, 00eCIEUHBAIOIINX TOJTyYSHUE PE3YIIbTaTOB
¥ BBIBOJIOB C HAaMOOJIBIIIEH TOYHOCTHIO;

B) B IIPEJICTABJICHHOM OTYETE MPABMIIBHO M aKKYPATHO BBITIOJHUII BCE 3aIHCH, TAOHUIIBI, PUCYHKH,
4epTeXH, Tpa(UKH, BEIYHCICHUS U CJICITal BBIBOIBL,

T') IPaBWJIBHO BBITTOJIHUI AHATTN3 TTOTPEITHOCTEH;

1) coburoian TpeboBaHUs 0€30MaCHOCTH TPy/a.

OueHka «4» CTaBUTCS B TOM CJIy4ae, €CJIH BBIIIOJIHEHBI TPEOOBAHUS K OLICHKE 5, HO:

a) OTBIT IPOBOIMJIICS B YCIOBHSIX, HE 00ECIIEUMBAIOIIUX JOCTATOYHOW TOYHOCTH H3MEPEHU;



0) uiu OBLIO TOMYIIEHO JABAa-TPU HE0UETa, WK He 0oyiee 0HOM Herpy0oil OMMOKH U OJHOTO
HEeJI0YeTa.

Ouenka «3» craBuUTCS, €Clid pab0Ta BEITIOJHEHA HE TIOJHOCTHIO, HO 00HhEM BBITIOTHEHHOW YacTH TaKOB,
9TO MOXKHO CJIEJIaTh BBIBOJIBI, MJITU €CITU B XOJI€ TPOBEICHUS OIBITa U U3MEPEHUI ObLTH JOMYIIECHBI
CJICTYOIINE OIIUOKU:

a) OIBIT IPOBOJIMJICS B HEPAIMOHAIBHBIX YCIOBHSX, YTO MPUBEJIO K MOJIYUCHHIO PE3YJIBTATOB C
0O0JIbIIIEeH TTOTPEITHOCTHIO,

0) UM B OTYETE OBLIN JOIMYIIICHBI B OOIIEH CIIOXKHOCTH HE 0oJiee IBYX OMIMOOK ( B 3aIUCAX CIMHHII,
M3MEPEHUSX, B BEIUMCICHHX, TpaduKax, Ta0JIMIaxX, CXeMax, aHaJIn3e MOrPeIIHOCTeH U T.]I.), He
MPUHIMITHATBEHOTO JUTS TAHHOW paboThl XapakTepa, He TOBIUSBIINX HA PE3yJIbTAT BBHITIOJHEHUS,

B) WJI HE BBINMOJIHEH COBCEM WJIU BBIITOJIHEH HEBEPHO aHAIINU3 IMOTPEITHOCTEH,

T') WK paboTa BBIOJIHEHA HE MMOJTHOCTHIO, OJTHAKO 00BEM BBITIOJTHEHHOW YacTH TaKOB, YTO ITO3BOJISICT
MOJIYYUTh IPABWIILHBIC PE3YJIbTAThI U BBIBOJIBI 10 OCHOBHBIM, IIPUHITAIIAATBHO BaXKHBIM 33]a9aM
paboTHI.

Ouenka «2» cTaBUTCA B TOM Cy4ae, eCiu:

a) paboTa BBIIIOJIHEHA HE IMOJTHOCTHIO, U 00bEM BBIIOJHEHHON YacTH PabOTHI HE IMO3BOJISAET ClIeIaTh
IIPaBUIIbHBIC BBIBOJIBI;

0) WK OIBITHI, U3MEPEHHUS, BBIYUCIICHUS, HAOIIOACHHMSI IPOU3BOIMIINCH HEITPABIIIBHO;

B) WJIU B X0/ paOOThI M B 0TYETE OOHAPYKWINCH B COBOKYITHOCTH BCE HEJIOCTATKU, OTMCUCHHBIC B
TpeOOBaHUSX K OIIEHKE «3»;
I') yJamuiicsi COBCEM HE BBITIOJIHIII pabOTy MM HE COOJII01a) TpeOOBaHMI 0€301MacHOCTH TPYAA.

B tex ciyuasix, korna ydamuics nokasaja OpUrHHAIbHBIA U HauOoJiee parmoHaIbHBINA MOAXOM K
BBITIOJTHEHUIO pabOThI U B Ipoliecce padoThl, HO HE N30eXkall TeX WM MHBIX HEJOCTAaTKOB, OLIEHKA 32
BBITIOJIHEHUE PA0OTHI IO YCMOTPEHHIO YUUTEISI MOKET ObITh TTOBBIIICHA MO CPABHEHUIO C YKA3aHHBIMU
BBIIIIE HOPMAaMH.



JUISL BBITIOJTHEHUS JTA00OPATOPHBIX padoT 1Mo hu3nKe

OcHnamenue kabuHeTa pU3NKU

OcHOBHAas IIKOJIA

Kunacce Tembl 1a00paTOPHBIX Heo0xoquMblii MUHUMYM %
pabot (B pacuere 1 KOMILIEKT Ha 2 yeJl.) 0o0ecrne4eHHOCTH
7 Onpenenenre LEeHbI - U3meputenbHblid uauHAp (MeH3ypka) —1
KJacc | JeneHust uamepurensHoro | - Crakan ¢ Bojgoi — 1 100%
npuoopa. - HeGounpmas komba — 1
- Tpu cocyna Hebonbmoro o0bEMa
Onpenenenue pa3MepoB - Jluneiika — 1
MaJbIX TeJ. - Ipo6b (Topox, mmeHo) — 1 100%
- Uronka — 1
N3mepenne maccol Tena - Becwl ¢ paznoBecamu — 1 100%
Ha PbIYaXXHBIX BECax. - Tena pa3Hoii Maccel — 3
W3mepenne oobema Tena. | - Mensypka — 1
- Hutka — 1 100%
- Tena HenpaBUIBHON (OPMBI HEOOIBIIOTO
o0bema — 3
Onpenenenue mwiotTHoctu | - Becwl ¢ pasHoBecamu — 1
BelecTBa TBepAoro tena. | - Mensypka — 1 100%
- TBeplioe Tes0, INIOTHOCTh KOTOPOTO * Ha/10
onpeneanTs — 1
I'panynpoBanue - AuHamomeTp — 1
MIPY’KAHBI U U3MEpPEHUE ‘Tpy3pi o 100r—4 100%
CHJI JUHAMOMETPOM. * IITaTUB ¢ MY(TOM, JIAKOM U KOJIBIIOM -1
N3mepenue - JlepeBsiHHBIN Opycok — 1
ko3¢ duLreHTa TPEHUS - Habop rpyzoB — 1
CKOJIBJKEHUS. - Iunamometp — 1 100%
- JIuneiika — 1
Omnpenenenue - Nunamometp — 1
BBITAJIKUBAIOLICH CUIIBI, - HTartus ¢ mydToit — 1
JIEWCTBYIOLIEH HA - Jlanko# 1 KoabIoM — 1 100%
MIOTPYXEHHOE B - Tena pa3Horo oo0bema — 2
KHUJIKOCTbH TEJIO. - Crakal — 2
Brisicnenue ycnoBuit - Beckl ¢ paznoBecamu — 1
TJIaBaHMs TeJa B - Mensypka — 1 100%
AKHUJKOCTH. - [Ipobupka-nomnaBok ¢ mpookoit — 1
- Cyxoit mecok — 1
BersicHenue ycnoBus - Ppruar Ha mraruse — 1
paBHOBECHS pbluara. - Habop rpy3oB — 1 100%
- JIunetika -1
- JIunamometp — 1
Omnpenenenue KITJ mpu - Nocka — 1
oAbEME TeJIa 110 - HunamomeTtp — 1
HaKJIOHHOH TUIOCKOCTH. - U3mepurtenbHas neHTa (imHelka) — 1 100%

- bpycok — 1
- llITatuB ¢ mydroii u nankoin — 1




KJacc

CpaBHEHME KOJIUYECTBA
TCIUIOTHI ITpU

- Kanmopumerp —1
- Men3sypka —1

CMEIIMBAaHUU BO/IBI - Tepmometp —1 100%
pa3HOM TEMIIEPATYPHI. - CrakaH c ropsiueit Bogoi —1
- CrakaH ¢ X0JIOqHOH Boxoil —1
N3mepenue ynenpHoM - Merayuiueckoe Teo Ha HUTH -1
TerioeMKocT TBepaoro | - Kanmopumerp -1
Telna. - CrakaH ¢ X0J01HOM BozoH -1 100%
- Cocyy ¢ ropsiaeid Bojoit -1
- Tepmomerp -1
- Becwl, pa3nosec -1
N3mepenue - Tepmomerp -1
OTHOCHUTEIbHOU - Kycouek BatsrI -1
BJIQKHOCTH BO3/TyXa. - CrakaH ¢ Boj1o0if -1 100%
- [lcuxpomerpuueckas Tabdauna -1
COopka JIeKTPHIECKOM - Ucrounuk nutanus (4,5 B) -1
LIETIA ¥ U3MEPEHHE CWIIbI | - DJIEKTpUYeCcKas JamIouka -1
TOKa B €€ Pa3InYHBIX - AMmepmertp -1 100%
y4JacTKax. - Kitrou -1
- CoeguHUTEIBHBIC TPOBOJIA -1
N3mepenue Hanpsokenust | - Uctounuk nutanus (4,5 B) -1
Ha pa3IMYHBIX y4acTkax | - JIBe maMmouyku Ha mojcTaBke -1
BJIEKTPUYECKON LIECTH. - Kitrou -1
100%
- Amnepmertp -1
- BonbT™metp -1
- CoegHUTENBHBIC TTPOBOJIA -1
PerynupoBanune cumsl - Uctounuk nutanus (4,5 B) -1
TOKa pEOCTaTOM. - Peocrar -1
- Kimrou -1 100%
- Amnepmertp -1
- CoeguHMTENBHBIE TPOBOJA -1
N3mepenue - Uctounuk nutanus (4,5 B) -1
CONPOTUBJICHHUS - Peocrar -1
MPOBOJHHKA TIPU - Kittou -1
TIOMOIIIM aMITepMeTpa 1 - Ammepmertp -1 100%
BOJIBTMETpA. - BombT™meTp -1
- Pesucrop -1
- CoeHUTENBHBIC TTPOBOJIA -1
N3mepenue momHocty 1 | - Uctounuk nutanus (4,5 B) -1
paboThI TOKA B - Peocrar -1
BJIEKTPUYECKOM JIaMIIe. - Kirou -1
- Ammepmertp - 1 100%
- BonbT™metp -1
- DneKTpuYeckas Jamra Ha MmojcraBke -1
- CoeMHUATENBbHBIE TIPOBOA -1
COopka anektpomarauta | - Mcrounuk nuranusg (4,5 B) -1
Y UCTIBITAHUE €TO - Peocrar -1
neicTBUS. - Kimrou -1 100%

- CoequHuTENBHBIE TPOBOAA -1
- MarauTHas crpenka -1
- Jletanu st cOOpPKU 3IEKTpOMarHura -1




N3yuenne paboThl
AJIEKTPHYECKOTO

- Mogens anexTponaBurarens -1
- Uctounuk nurtanus (4,5 B) -1

JIIBUTATENS IIOCTOSIHHOTO - Peocrar -1 100%
TOKA. - Kimrou -1
- CoenuHuTENIBbHBIE TPOBOJIA -1
Nzydyenne uzobpaxenwus, | - CoOuparomas inn3a -1
JIaBa€MOT0 JIMH30M. - Jlamnouka Ha nojcraske -1
- OkpaH -1
- JIuneiika -1 100%
- Uctounuk nurtanus (4,5 B) -1
- Kittou -1
- CoequHMTENBHBIE TPOBOAA -1
9 UccnenoBanue - Keno6 nmabopaTopHsbIii -1
KJacC | PaBHOYCKOPEHHOTO - lllapuk nuamerpom 1-2 cm -1
JIIBUKEHUS. - Hunmuuap Metamudeckui -1 100%
- MetponowM (1 Ha Bech Ki1acc)
- JlenTa n3mepurenbHas -1
N3mepenue yckopeHus - ITpubop i n3ydeHus IBUKEeHUs Ten -1
CBOOO/THOT'O TaJICHHS. - Ilonocku MIIIITMMETPOBOH U 100%
KONMpOBaJIbHON Oymaru — 1
- [lltatuB ¢ mydToii u nankoit —1
Wccnenosanue - lTaru ¢ mydTo# 1 nankou -1
3aBucuMocTH nepuoaa u | - lllapuk ¢ npukpemnyieHHONH HUThIO - 1
9aCcTOTHI CBOOOTHBIX - MetpoHoM (oauH Ha Bechb Kiace) -1 100%
KoJie0aHUH HUTSHOTO
MasiTHUKA OT €ro JIJTHHEI.
W3yuenue sBneHus - Munmmmamnepmerp -1
3JIEKTPOMAarHUTHON - Karymka-moTtok -1
WHIYKIIAH. - Maraut ayroo0pasHsiii -1
- Uctounuk nutanus (4,5 B) -1
- Katymika ¢ )kene3HbIM cepieYHUKOM -1
100%
- Peocrar -1
- Kitrou -1
- CoequHMTENBHBIE TPOBOAA -1
- Mozens reHepaTopa 3JIeKTpHUUYECKOT0
- Toka (1 Ha Bech Kiacc) -1
Wzyuenue nenenus aapa | - @otorpadust TpekoB 3apsuKEHHBIX yacTull — 1
aToMa ypaHa 1o 100%
¢dororpaduu TpeKoB.
N3yuenne TpekoB - @ortorpaduu TPEKOB 3apsSKEHHBIX YacTHIl —1
3apsKEHHBIX YaCTHUII 110 100%

TOTOBBIM (hoTOTpadUsIM.




Ilepeyennb 1a6opaTopHOro 000Py10BAHUS

OcHoB Crapias mkosa
HanMeHoBaHMST 0OBEKTOB U CPEACTB MAaTEPHAITBEHO- Has =
Ne TEXHUYECKOTO LIKOJIa bazoserid %
06eCIICUCHILS ypOBeHb | obecrieueH
HOCTH
1 2 3 4
1 [ut amst sneKkTpocHaOKEHUS TaOOPATOPHBIX CTOJIOB + + 100%
HanpsbkeHuem 36 [1 42 B
2 Cronsl 1aboparopHble nekTpuduiupoBanusie (36 [1 42 + + 100%
B)

3 JloTku uist XpaHEHUs1 000pyIOBaHUS + + 100%
4 M cTOYHUKY TIOCTOSTHHOTO M TIEPEeMEHHOT0 ToKa (4 B, 2 A) + + 100%
6 Becsl yueOHbIE ¢ TUpsMH + + 100%
7 CekyHIOMepBI + + 100%
8 | Tepmomerpsr + + 100%
9 [taTuBbl + + 100%
10 | mnuuapsl u3MepuTeIbHbIE (MEH3YPKH) + + 100%
11.1 |Halopbl mO MEXaHHKE + + 100%
11.2 | HaGopbl O MOJIEKYISAPHOH (PU3UKE U TEPMOMHAMUKE + + 100%
11.3 | HabGopsl O 37€KTPUYECTBY + + 100%
11.4 |Habops! o onTuke + + 100%
12 Jlunamometpsl 1aboparopusie 1 H, 4 H (5 H) + + 100%
14 XKenoba npsimble + + 100%
15 Habop rpy30B no mexanuke + + 100%
16 Habops! mpyXuH ¢ pa3IuIHON KECTKOCTHIO + + 100%
17 HaGop Ten paBHOro oobemMa 1 paBHON Macchl + 100%
20 Prruar-nuneiika + 100%
21 Tpubomerpsl 1abopaTopHbIe + + 100%
23 Kanopumetpst + + 100%
24 Habops! Ten no xanopumerpun + + 100%

26 HaGop BemiecTB yist vicciae10BaHuUS IJIABICHUS U + + -

OTBEpACBAHUS
27 Habop nonocoBoii pe3uHsl + + -




28 HarpeBarenu snekTpudeckue + 100%
29 AMniepMeTpBI JIAOOPATOPHBIE C MPEIEIIOM U3MEpeHus 2A + 100%
JUISL IBMEPEHHUS B LETISX OCTOSIHHOTO TOKa
31 |Karymka — MOTOK + 100%
32 | Kirouum 3aMbIkaHHS TOKA 100%
33 | Kommacsr + 100%
34 KoMITIeKThI IPOBOJIOB COSTUHUTEIBHBIX + 100%
35 | HabGop npsMbIX 1 1yrooOpa3HbIX MarHUTOB + 100%
36 | MmwummamiiepMeTpbl + 100%
37 | MynbTumerpsl udpoBbie -
38 | HaGop mo snekTponuzy + -
39 |HaGopsl pe3ucTopoB MPpOBOIIOYHBIE + -
42 | PammokoHCTPYKTOp Uit COOPKH PaAuONIPUEMHUKOB + 100%
43 | PeocTarhl MOI3yHKOBBIE + 50%
44 | TIpoBosioKa BEICOKOOMHAS Ha KOJOJKE JUIsl U3MEPEHHUS -
YIEIBHOTO COMIPOTUBIICHHS
45 | DneKkTpooCBETUTENH + 50%
C KOJITauKaMHu
46 | DmekTpoMarHUTH pa300pHBIC C JETATSIMA + 100%
47 | deiicTByromast MOJIeTb ABUTaTENsI-TeHEpaTOpa 100%
48 |HaOop mo u3y4eHuo BO30OHOBISEMbIX HCTOUHHKOB -
SHEPTUH
49 DKpaHblI CO UIEIIBIO + 100%
50 |Ilnockoe 3epkaio 100%
51 | Komrmiekt uH3 100%
53 | HaGop mu¢pakirOHHBIX PEIIeTOK 100%
54  |HcrouHMK cBeTa ¢ IMHEHYATHIM CIIEKTPOM
55 | I[Ipubop /uis 3aKUraHus ClieKTPaIbHbBIX TPYOOK ¢ -
HaObOpOM TpyOOK
56 | CmexTpockor 1abopaTopHbIi 100%
57 | Kommutekt ororpadmuii TpekoB 3apspkeHHbIX yacTHil (H) 100%
58 | dozumerp -
JleMOHCTpanuoHHOE 000pyAOBaHHE
Mexanuka

1. lep>katenu co ciupaibHBIMU NPy KUHAMU
2. KOMIUIEKT Npy>KUH U1l AEMOHCTPALMKU BOJTH
3. Kommuiekt «Bpaienue»




4. KaMepTOHBI HAa PE30HAHCHBIX SLIUKAX C MOJIOTOUYKOM
5. Tpybka HproToHa
6. [Tpubop 11 IEMOHCTpAIK HE3aBUCUMOCTH JICHCTBUS CHIT
7. IIpubop /i IEMOHCTpALMK PACIPOCTPAHEHUS BOJIH
8. IIpubop At AEMOHCTPALIUY 3aKOHOB MEXaHUKH
9. ITpubop 11 NEMOHCTPALIMK 3aKOHA COXPAHEHUS UMITYJIbCa
10. TTpubop asnst AEMOHCTPAIIMU 3aKOHA COXPAHEHUS YJHEPTHH
11. TenexKu JIETKONMOABMKHEIE
12. TpuboMeTp 1eMOHCTPALIMOHHBIH
14. MasTHuK
JIeKTPOMArHUTHOE I0JIe
1. Karymika 15t 1IeMOHCTpalliy MarHUTHOTO TMOJIS TOKa (Ha MOCTaBKE CO CTOIUKOM)
. Ipubop 1 n3ydeHust MarHUTHOTO TIOJIS 3eMITH
. [Ipubop s uzydyenus npasuia Jlenma
. Karymxka npoccenbHas
. MaruutHas cTpesKa Ha MMOJCTaBKe
. KommuiekT mosocoBbIx, 1yrooOpa3HbIX U KOJBIEBBIX MATHUTOB
. Tpancdopmarop
. KommiekT mpuOopoB 1151 A€MOHCTpAIIMK CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
9. [Tpubop /i IEMOHCTpALMK BPAIIEHHUS] pAMKH C TOKOM B MAarHUTHOM T10JI€
10. KonzeHncaTop 1€eMOHCTPAallMOHHBII
11. Konaencarop pa30opHbIit
12. batapes konaencaropa, 60 Mmx®
13. DnekTpomMaruuT pa300pHbIit
14. Cnektpockor
15. Cxambs ontuyeckas @OC ¢ npUHATIEKHOCTIMHU
16. Habop o nudpaximu, uHTEpPEPEHITUN U MOJISTPU3AINHA CBETA
17. Ilpubop Anst U3ydeHus: 3aKOHOB T€OMETPUUYECKON ONTHKU
18. KoMruiekT mpuOGopoB /isi U3y4eHUsI MPUHIIMIIOB PAIUONpUeMa U paJarorepeaadyn

01N hn WD

Crpoenne aromMa U aTOMHOI0 s1ipa. McnoJib30BaHHe JHEPrUU AaTOMHBIX siJep
1. Kamepa Bunscon



