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[losicuuTenpHasA 3anMcKa

HIkonpHblli  Kypc (U3MKM — CHCTEMOOOPa3yIOUIMH JUIsl €CTeCTBEHHOHAYUHBIX
NPEMETOB, TOCKOJBbKY (PH3MUECKHE 3aKOHBI, JISKAIIMe B OCHOBE MHPO3JAHUS, SBISIOTCS
OCHOBOH COZIep>KaHUsI KypCOB XMMUH, OMOJIOIUHU, reorpaduu U aCTPOHOMMUH.
®u3nka BOOPYKAET IIKOJIBHUKOB HAyYHBIM METOJOM IIO3HAHUS, MO3BOJSIOLIMM IOJy4YaTh
00BEKTHBHbBIC 3HaHMs 00 OKpyxkawleM mupe. B 7 m 8 kimaccax mpoucxoauT 3HAKOMCTBO C
(¢u3NUeCKUMHU  ABICHUSIMH, METOJOM HAaydyHOTO TIO3HaHUS, (OPMHUPOBAHHWE OCHOBHBIX
(Gu3n4ecKux MOHATHH, MPUOOpPETEeHUE yMEHUH U3MepATh (PU3MYEeCKUe BEINYMHBI, POBOAUTH
71a00paTOPHBII SKCIIEPUMEHT 110 3aJaHHOU cxeMme. B 9 kiacce HaunHaeTcss U3y4eHre OCHOBHBIX
(GU3MYecKUX 3aKOHOB, Ja0OpaTOpHbIE PAOOTHI CTAHOBATCA Oo0Jiee CIOXKHBIMM, IIKOJIBHUKU
ydaTcs IUIaHUPOBATh SKCIIEPUMEHT CAMOCTOSITENILHO.

Ilenan u3yvyenusi Gu3NKM B OCHOBHOM LIKOJIE CJICAVIOIME:
_ YCBOCHHE yYaIllUMHCSI CMBICIIa OCHOBHBIX MOHSATHH M 3aKOHOB (DM3UKH, B3aHMOCBSI3U MEXKIY
HUMU;
_ (opMupoBaHUE CHUCTEMbI Hay4yHBIX 3HAHUM O MpHUpoje, ee (PyHIaMEHTAIbHBIX 3aKOHAX JUIs
MOCTPOEHHUS MPEACTABICHUS O PU3NUYECKON KapTUHE MHPA;
_cucTeMaTu3alus 3HaHUH 0 MHOT00Opa3uu 0ObEKTOB U SABJICHUN IPUPOIbI, O 3aKOHOMEPHOCTSX
IIPOLIECCOB U O 3aKOHaX (PM3UKH JIJIsl OCO3HAHUS BO3MOYKHOCTH Pa3yMHOI'O UCIIOJIb30BaHUS
JOCTHKEHUH HayKU B JAJIbHEHIIIEM Pa3BUTUU LIMBUIN3ALINH;
_ (hopmupoBaHue YOEXKIEHHOCTH B IO3HABAEMOCTU OKPYXAIOLIEro MHpa U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 N3Y4YCHHUS,;
_ OpraHu3alysi 3K0JI0rM4YECKOIro MBIIUIEHNS U HEHHOCTHOTO OTHOLIEHUS K IPUPO/IE;
_ pa3BUTHE IO3HABATENIBHBIX HMHTEPECOB M TBOPUECKUX CIIOCOOHOCTEH YyualllMXCs, a TaKxkKe
MHTEpeca K PaCIIMPEHUIO U YIITyOJIeHUI0 (U3NIECKUX 3HAHUK U BBIOOpA (DU3UKHU KaK Ipo-
¢uIbHOTO IpeaMeTa.

JdocTuikeHne 1eJieil o0ecneynBaeTcsl pelieHneM CJIeVIOIuX
3a/ay4:
_ 3HAKOMCTBO yYalllUXCSl C METOJJOM Hay4yHOTO MO3HAHUS U METOJaMH HCCIIEOBaHUsI 0ObEKTOB
Y SIBJICHUW TPUPOJIBI;

MPUOOPETEHNE YYaIlMMKCS 3HAHUH O MEXaHWYECKUX, TEIJIOBBIX, 3JEKTPOMAarHUTHBIX H
KBAHTOBBIX SIBJICHUSX, (PU3NYECKUX BETUUMHAX, XapaKTEPU3YIOIIMX 3THU SIBICHUS;

_ (dopMHpOBaHME y yYalllUXCS YMEHUN HAOJ0JIaTh MPUPOHBIE SBJIECHUS U BBINOIHSITH ONBITHI,
nabopaTopHble  pabOTBl M HKCIEPUMEHTAIbHBIE  HCCIEAOBAHUS C  HCIIOJIb30BAaHHEM
M3MEPUTENIbHBIX TPUOOPOB, IIUPOKO IPUMEHSEMBIX B TPAKTHUECKOMN

KU3HU;

OBJIaJICHUE Yy4YalllUMUCA TaKUMH OOIIEHAayYHbIMH MOHSTHUSMH, KaK HPHUPOJHOE SBJICHUE,
HMIIUPHYECKH YCTAHOBIIEHHBIN (akT, Mpobiema, TUIIoTe3a, TEOPETHUECKUI BEIBOI, Pe3yIbTaT
HKCIIEPUMEHTAIILHON IPOBEPKH;

_ NOHMMaHHUE YyYallUMHUCS OTJIMYMN HAy4YHBIX JAaHHBIX OT HENPOBEPEHHOM HH(OpMaLUH,
LEHHOCTH HAayKd JJis YIOBJIETBOPEHHUS OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX
NOTpeOHOCTEH UenoBeka.

Onenka 3HaHUH U yMEHUH OOydarolUXCsl MPOBOJUTCS C MOMOILIBIO TECTOB, (PU3NYECKHUX
JTUKTAaHTOB, TECTOBBIX 3aJlaHUM pa3sHOro YpoBHS, TU(P(HEPEHIIMPOBAHHBIX CAMOCTOSTEIbHBIX
paboT MU peIIeHnH 3a/1a4, KOHTPOJIBHBIX PaboT.

Marepuansl 1aHHOTO Y4eOHO-METOANYECKOr0 KOMIUIEKCa aJalTUPOBAHBI C YU€TOM M3MEHEHU,
TpeboBanus ['occranmapra, rocynapcTBeHHoll aTtectauuu B pamkax OI'D u EI'D, ¢ yuetom
00pa30BaTeNbHBIX 3aPOCOB U MOTPEOHOCTEH yUaIIMXCsl IIKOJIBI.




JlaHHBIA KypC SIBIISIETCSI OJHUM M3 3BEHBbEB B (DOPMUPOBAHMU ECTECTBECHHO-HAYYHBIX
3HAHWH YYalIuxcsi HapsAy ¢ XUMueH, ouonoruel, reorpadueii. [IpuHIUN nmocTpoeHus Kypca —
o0beIMHEHNE H3Y4aeMbIX (DaKTOB BOKPYr OOmHUX (U3NYECKUX UACH. IDTO TO3BOIHIO
paccMaTpuBaTh OTIENbHBIC SIBJICHUS U 3aKOHBI KaK YacTHbBIE Ciydau OoJiee OOMIMX MOJIOKEHUMN
HAyKH, YTO CIIOCOOCTBYET IOHMMAHMIO MaTepHalla, pPa3BUTHIO JIOTMUECKOTO MBILIUICHUS, a HE
npocToMy 3ayuyuBaHuio (akTtoB. l3yueHue cTpoeHus BemiecTBa B 7 Kjacce CO3/aeT
IPEJICTaBICHUsT O [I03HABAEMOCTH SIBJIEHHUH, MX OOYCIOBJIEHHOCTH, O BO3MOXHOCTHU
HENPEPHIBHOTO YIITyOJIEHUS U TIOMOJIHEHUS 3HAHUM!

MOJIEKYJIa — aTOM; CTpPOEHUE aToMa — JJIeKTpoH. Jlamee 3TWM 3HaHUSA HUCIOJIB3YKOTCS INpU
W3YYEHUHU MAacchl, IUIOTHOCTH, JaBjieHMsI rasa, 3akoHa [lackans, OOBSICHEHMM W3MEHEHUs
aTMocdepHoro naBieHus. B 8 kimacce mpopoimKaeTcs MCIONb30BaHUE 3HAHUN O MOJIEKYyJIax MpHu
W3YYEHUU TEIUIOBBIX sBiIeHUN. CBeoeHHs MO 3JIEKTPOHHOW TEOpUU BBOASTCS B pasjieie
«OIeKTpuYecKue sBIeHUN». Jlagee HM3y4yaroTCs 3JEKTPOMarHUTHBIE U CBETOBbIE siBiieHUA. Kypc
buzukn 9 Kiacca paclupsieT U CUCTEMaTU3UPYET 3HAHUS M0 (PU3MKeE, MOIyUYEeHHbIE YUalIUMHCS
B 7 u 8 Kjaccax, MOJHUMAasl UX Ha YpOBEHb 3aKOHOB. HOBBIM B copepxaHuu Kypca 9 kiacca
ABIISIETCS BKIIFOUEHHE acTpo(pU3nueckoro Matepuana B coorerctBur ¢ TpedoBanussmu OI'OC.
Pe3yabTaThl 0CBOEHMA Kypca

JINYHOCTHBIMHU pe3yIbTaTaMu 00y4YeHHs (U3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

1. Poccuiickas rpaxiaHckast MIEHTUYHOCTD (MIAaTPUOTU3M, yBakeHHE K OTeuecTBy, K IPOLUIOMY
Y HACTOSIIEMY MHOTOHAIIMOHATBHOTO HapoJa Poccuu, 4yBCTBO OTBETCTBEHHOCTH U JI0JTa MEpel
Ponunoii, nnentudukanus ceds B KauecTBe rpakaaHuHa Poccum, CyObEeKTHBHAsT 3HAUMMOCTh
UCIIONIb30BAaHUsI PYCCKOTO s3bIKa U SI3bIKOB HApoAoB Poccuu, oco3HaHuWe W OIIyIICHHE
JUYHOCTHOM CONPUYACTHOCTH Cynb0e poccuiickoro Hapona). Oco3HaHUE OSTHUYECKOM
MPUHAJJISKHOCTH, 3HAHWE HWCTOPHUH, S3bIKA, KYJIBTYpbl CBOETO HApoOJa, CBOETO Kpasi, OCHOB
KYyJIbTYPHOTO Hacienus HapoaoB Poccum u uenoBeuecTBa (MAEHTUYHOCTh YEJIOBEKA C
POCCHUHCKON MHOTOHAIIMOHATBHON  KYJIbTYPOH, CONPUYACTHOCTh HCTOPHH HApOAOB U
rocy/lapcTB, HAXOJMBILUXCS Ha TEPpPUTOpUU coBpeMeHHoW Poccum); wuHTEpHOpH3aLus
TYMaHUCTUYECKUX, JIEMOKPATUYECKUX M TPAIUIUOHHBIX I[IEHHOCTEH MHOTOHAIIMOHAIBHOTO
poccuiickoro oOmiectBa. OCO3HaHHOE, YBWKHUTEIBHOE M JOOPOXKETATEIbHOE OTHOIIEHUE K
UCTOPUH, KYJIBTYpE, PEJIINTUH, TPAaJULUAM, SA3bIKaM, LIEHHOCTSIM HaponoB Poccum u Hapomos
Mupa.

2. T'oTOBHOCTB M CIOCOOHOCTH OOYYAIOLIMXCS K CAMOPA3BUTUIO M CaMOOOPA30BaHUIO HA OCHOBE
MOTHUBALIMM K OOYYEHHIO U MO3HAHHIO; TOTOBHOCTh U CIIOCOOHOCTh K OCO3HAHHOMY BBIOOPY U
HOCTPOCHMIO JallbHEHIell NHANBHUIyaIbHOM TpaeKTOpun o0pa3oBaHus Ha 0a3e OpPUEHTUPOBKH
B wMmupe npodeccuili M NpoPEecCUOHAIbHBIX MPEANOYTEHUH, C YU4E€TOM YCTOWYMBBIX
MIO3HABATEJIbHBIX HHTEPECOB.

3. Pa3BuTtoe MoOpaJbHOE CO3HAHHWE M KOMIIETEHTHOCTh B PELIEHHMH MOpPAJIbHBIX IpoOiieM Ha
OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMHPOBAHWE HPABCTBEHHBIX UYBCTB U HPABCTBEHHOIO
MOBE/ICHUS, OCO3HAHHOIO M OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHBIM IIOCTYIKam
(crtocOOHOCTh K HPAaBCTBEHHOMY CaMOCOBEPIIEHCTBOBAHUIO; BEPOTEPIIUMOCTh, YBAXHUTEIbHOE
OTHOLIEHHE K PEJIMTHO3HBIM UYBCTBAM, B3IJIsIIaM JIFOAEH UM UX OTCYTCTBUIO; 3HAHUE

OCHOBHBIX HOPM MOpajli, HPaBCTBEHHBIX, IYXOBHBIX WJ€AJOB, XPAaHUMBIX B KYJIbTYpPHBIX
TpaauUusax HapoAoB Poccru, rOTOBHOCTh HA UX OCHOBE K CO3HATEIHHOMY CaMOOTPAaHUYEHHUIO B
MOCTYIIKaX, MIOBE/ICHUN, pacTOYUTEILHOM NOTPEeOUTETHCTBE;
c(OpMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBaxX CBETCKOM STHUKH, KYJIbTYpPbl TPaJAUIIMOHHBIX
peNNruil, UX poJIi B Pa3BUTUU KYJIbTYpbl U UCTOpUM Poccum M 4eaoBeuecTBa, B CTAHOBJICHHUU
rpaXXAaHCKOro O0IecTBAa W POCCHICKOM TroCyAapCTBEHHOCTH; MOHHUMaHHE 3HaueHUs
HPaBCTBEHHOCTH, BEPHI U PEIMTHH B )KU3HU YeJIOBEKa, ceMbU U o0miecTBa). CHopMUPOBAaHHOCTD
OTBETCTBEHHOI'O OTHONICHUSI K YYEHHIO; YBRKUTEILHOTO OTHOIIEHUS K TPYAY, HaJIU4YuE OINbITa
ydacTusi B COUMAIBHO 3HaYMMOM Tpyzae. OCO3HAaHME 3HAUEHUS CEMbU B JKHU3HM UEJIOBEKA U
oOuiecTBa, MPUHATUE LEHHOCTU CEMEHHON JKU3HU, YBaXKUTEIbHOE U 3a00TIMBOE OTHOILIEHHUE K
YJI€HaM CBOEU CEMBH.



4. ChopMUpPOBAaHHOCTh IIEIOCTHOTO MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH U OOIIECTBEHHOW TMPAKTUKH, YUUTHIBAIOIIETO COLHUAIbHOE,
KYJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOI000pa3ue COBPEMEHHOI0 MUpA.

5. Oco3HaHHOE, YBaXKUTEJIbHOE U J100pOKEIaTeIbHOE OTHOIICHHWE K JPYyromMy 4ejIOBeKY, ero
MHEHHUIO, MHPOBO33PEHMIO, KYJIBTYpPE, SI3bIKY, BEpe, T'PaKIaHCKON MO3uLMU. ['0OTOBHOCTH U
CIIOCOOHOCTh BECTH [JUAJIOT C JAPYTUMHU JIOABMH W JOCTUTaTh B HEM B3aUMOIIOHUMAaHUS
(unenTudukanus cebs Kak  TOJHOMPABHOTO  CyObeKTa  OOIIEHUs, TOTOBHOCTh K
KOHCTPYHpPOBaHUIO o0Opasa MmapTHepa IO IUAIOry, TOTOBHOCTh K KOHCTPYHPOBAHHMIO OOpasa
JIOMYCTUMBIX CHOCOOOB Juanora, TOTOBHOCTh K KOHCTPYMPOBAaHHUIO IpOLECCca JMaIora Kak
KOHBEHIIMOHUPOBAHUSI MHTEPECOB, MPOLEAYp, TOTOBHOCTh M  CIOCOOHOCTh K BEIEHUIO
MIEPErOBOPOB).

6. OCBOEGHHOCTb COILMANBHBIX HOPM, IPaBUJI MOBEACHUS, posiel U GOpM COLMATBLHON JKU3HU B
rpynmnax ¥ cooOmiecTBax. Y4yacThe B IIKOJIBHOM CaMOYIPaBICHUH U OOIIECTBEHHOH YKU3HU B
Ipezesiax BO3paCTHBIX KOMIIETEHIUI C y4€TOM PErHMOHAIbHBIX, STHOKYJIbTYPHBIX, COLUATbHBIX
U OSKOHOMHYECKHX OcoOeHHOcTel ((hopMHUpOBaHME TOTOBHOCTM K YYacTHIO B IIpoliecce
YIOPAIOYEHUS] COLMAIBHBIX CBA3€H M OTHOUIEHUH, B KOTOpPBIE BKIIOYEHBI U KOTOpbIE
(GopMUpPYIOT caMU YydYallMecs; BKJIIOYEHHOCTb B HEMOCPEICTBEHHOE TIPa)IAHCKOE Yy4yacTHe,
TOTOBHOCTH y4acCTBOBATh B JKHU3HENEATEIBHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO 00BEANHEHNUS,
MPOAYKTUBHO B3aMMOJICUCTBYIOIIETO C COLMAJIBHOW CPENOd M COUHMAIBHBIMU HHCTUTYTaMU;
uaeHTuukaus cebss B KauecTBE CyObEKTa COLHUANbHBIX MpeoOpa3oBaHUll, OCBOEHUE
KOMIIETEHTHOCTE B cdepe OpraHu3aTopCKOi NesSTeTbHOCTH, WHTEPUOPH3AIMS EHHOCTEH
CO3UJATENbHOTO OTHOILIEHUSI K OKpYXKarolled JelCTBUTEIBHOCTH, LIEHHOCTEH COLMAIbHOIO
TBOPUYECTBA,  IEHHOCTM  IPOJYKTUBHOM  OpraHuM3allud  COBMECTHOM  JESITEIbHOCTH,
caMopeajld3allud B TpyHle M OpraHU3aluH, LEHHOCTH «IPYroro» Kak paBHOIPABHOIO
naptHepa, (GOpPMHpPOBaHHWE  KOMIETEHIMH  aHaluW3a, MPOCKTUPOBAHMS,  OpPraHU3alUN
NESTENIbHOCTH, peQIeKCUH HW3MEHEHUH, CHoco00B B3aWMOBBITOJHOTO COTPYIHHYECTBA,
CI0co00B peanu3aluy cOOCTBEHHOTrO JUAEPCKOT0 MOTEHIUAIIA).

7. CchopMHPOBAaHHOCTH LIEHHOCTH 3JI0pPOBOr0O W Oe3omacHoro obpasza >KU3HH;, WHTEPUOPU3ALIUS
NpaBWJI HMHAWBUIYAJBHOTO U KOJIJIEKTUBHOTO O€30IacHOrO IIOBEJIEHUS B UpPE3BbIYANHBIX
CUTYalUsAX, YTPOKAIOIIMUX KU3HU U 30POBBIO JIIOJIEH, TIPaBUJI TIOBEECHUS HA TPAHCIIOPTE U Ha
Joporax.

8. Pa3BUTOCTh 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XYAOXKECTBEHHOI'O HACJIEIUs HApOIOB
Poccun u Mupa, TBOpUECKOM JESATENBHOCTH ICTETUYECKOTO XapakTepa (CIocoOHOCTh MOHUMATh
XYIOKECTBEHHBIE  NPOM3BEIACHUS, OTPAXKAIOIIUE pa3HbIE JTHOKYJIbTYPHBIE  TpPaJULUU;
c(hOpMUPOBAHHOCTh OCHOB XYJ0KECTBEHHON KYyJIbTYpbl OOYYaIOMIMXCS KaK 4YacTh MX oOIen
JYXOBHOM KyJBTYpBI, Kak 0CO0Oro crnocob6a MO3HAHUS JKU3HU U CPEACTBAa OpraHu3aluu
OOLIEHMs; ACTETUYECKOE, OSMOIMOHAJIbHO-IEHHOCTHOE BHUJCHHE OKPYKAIOLIEro  MHpa;
CHOCOOHOCTh K 3MOIIMOHAIBHO-IIEHHOCTHOMY OCBOCHHMIO MHpPA, CAMOBBIPAYKEHUIO M OPHEHTALIUH
B XY/I0)KECTBEHHOM U HPAaBCTBEHHOM IIPOCTPAHCTBE KYJbTYPhI; YBaXKEHUE K UCTOPUU KYJIBTYpPHI
cBoero OreyecTBa, BBIPA)KEHHON B TOM YMCJe B IOHUMAHUU KPAcOThl YelloBeKa; NOTPeOHOCTh B
OOLIEHUH C XY/10KECTBEHHBIMU MTPOU3BEACHUAMHU, CHOPMUPOBAHHOCTh AKTUBHOT'O OTHOIIEHUS K
TpaZuLUsAM XYyJOKECTBEHHOU KYJIbTYPBI KaK CMBICIIOBOM, 3CTETUYECKON U JTMYHOCTHO-3HAUYUMOU
LEHHOCTH).

9. ChopMUPOBAaHHOCTh OCHOB 3KOJOTMYECKON KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJOTHYECKOIO MBIIUICHUS, HAJIWYUE OIbITa 3KOJOTUYECKH OpPUEHTHPOBAHHOU
peIeKCUBHO-OLIEHOYHOM W MPaKTHUYECKOW JESATETbHOCTH B  KU3HEHHBIX  CHUTYAIHsIX
(TOTOBHOCTh K HCCIIEOBAHUIO MPHUPOJBI, K 3aHATUSAM CEIbCKOXO3SWCTBEHHBIM TPYIOM, K
XYJ0’KECTBEHHO-ICTETUUECKOMY OTPaKEHUIO NPUPOABI, K 3aHATUAM TYPU3MOM, B TOM YHCIIE
AKOTYPHU3MOM, K OCYLIECTBIICHUIO IPUPOJOOXPAHHON JAESITENEHOCTH)

MertanpeaMeTHble pe3yjbTaTbl 0O0yueHHs (U3MKE B OCHOBHOM IIKOJE BKIIOYAIOT
MEXIpPEAMETHbIE TOHATHS UM  yHUBEpCaJbHble y4eOHble JEWCTBUS  (PETyNATHUBHBIE,
MO3HABATENbHBIE, KOMMYHUKATUBHBIE).



Me:xknpenmMeTHblie NOHATHSA

YcinoBuem  (GOpMHpPOBaHUSI MEXKIIPEIMETHBIX IOHSTHH, TaKWX, KaKk CHUCTeMa, (QakT,
3aKOHOMEPHOCTh, (DEHOMEH, aHalu3, CUHTE3 SBJIACTCS OBIAJCHUE OOYYArOIIMMUCS OCHOBAMHU
YUTATEIIbCKOM KOMIIETCHIINU, TPUOOPETEHHE HABBIKOB pabOThl ¢ WHQOpManuel, ydyactue B
NPOCKTHON AEATeNbHOCTH. B OCHOBHOW mIKOJIE TpoaoIDKaeTcss padora 1mo (GOPMHUPOBAHUIO H
Pa3BUTHIO OCHOB YHUTATEIbCKON KomreTeHnuu. OOydaromuecss OBIAJCIOT YTEHHUEM Kak
CPEICTBOM OCYIIECTBJICHHS CBOUX JaNbHEHININX TUIAHOB: TPOJOJDKEHUsS O0Opa3oBaHUS U
camMo00pa30BaHMs, OCO3HAHHOTO TUIAHUPOBAHHS CBOECTO aKTYyaJbHOT'O M TEPCIIEKTHBHOTO Kpyra
YTCHUS, B TOM YHUCJIE€ JOCYTOBOTO, MOJATOTOBKH K TPYAOBOW W COLMATBHOU JEATEIBHOCTH. Y
BBIITYCKHUKOB OyJeT chopMUpOBaHA MOTPEOHOCTh B CHCTEMATHYECKOM YTEHHH KaK CPEJICTBE
MO3HAHUS MHUpa U ceds B 3TOM MHpE, TapMOHH3AIMU OTHOIICHHWHA YeJIOBeKa W OOINeCTBa,
co3maHuu  obpaza «moTpeOHoro Oymymero». Ilpm wu3ydeHun Gu3uka oOydaronuecs
YCOBEPIICHCTBYIOT NMPHUOOpPETECHHBIE HABBIKM paboOThl ¢ MHpopMmarueil u monoiaHsaT ux. OHuU
cMOryT paboTaTh C TEKCTaMH, MPEOOpPa30BBIBATh U HMHTEPIPETUPOBATH COJEPKAIIYIOCS B HHX
UH(POPMALIUIO, B TOM YHUCIIE:

* CHCTEMAaTHU3HPOBATh, COIOCTABJISATh, aHAIW3UPOBATh, O000OINATH W HWHTEPIPETHPOBATH
WH(OPMAIINIO, COJIEPIKATYIOCS B TOTOBBIX HH(OPMAIITMOHHBIX 00BEKTAX;

* BBLICNATH TJIABHYI0 M W30BITOYHYIO HMH(OPMAIIMIO, BBINOJHATH CMBICIOBOEC CBEPTHIBAHUE
BBIJICTICHHBIX (DAKTOB, MBICIICH; MPEACTaBIATh MH(DOPMAIMIO B CXKATOW CIIOBECHOUW (opme (B
BUJIC TUIaHA WJIM TE3MCOB) U B HAIJISIIHO-CUMBOIIUYECKOH (hopme (B BHIE TAOIUII, TpaprUECKUX
CXEM U JAuarpamm, KapT MOHATHH — KOHIICNITYAIBHBIX JUarpamMM, ONIOPHBIX KOHCIIEKTOB);

* 3aIOJIHATH M JIOMOJHSATH TaOJIMIIBI, CXEMBI, IUArPAMMBbI, TEKCTHI.

B xome m3ydenus QuU3MKH OOyYarommecs MPUOOPETYT OIBIT MPOCKTHOW IEATCILHOCTH Kak
ocoboii  (opmbl y4eOHON paboOThI, CIOCOOCTBYIOIIEH BOCHHTAHHUIO CaMOCTOSTEIHHOCTH,
WHUIIMATHBHOCTH, OTBETCTBEHHOCTH, IIOBBIIICHUIO MOTHUBAalMU U 3()PEKTUBHOCTH Y4IEOHOM
NESITeIBHOCTH, B XOJIC PEAIM3allMU MCXOIHOTO 3aMbIC/Ia Ha TMPAKTUYECKOM YPOBHE OBIIAJICIOT
YMECHHEM BLIOMPATh aJCKBATHBIC CTOSIICH 3a/1adue Cpe/CTBA, IPHHUMATH PEIICHHS, B TOM YHUCIIC
U B CUTyaluusx HeompeaeneHHocTH. OHU TONy4aT BO3MOKHOCTH Pa3BUTh CIIOCOOHOCTh K
pa3paboTKke HECKOJbKHX BAPUAHTOB PEIICHUH, K TIOMCKY HECTaHJAPTHBIX PEHICHUH, TOUCKY H
OCYIIECTBIICHUIO Hanboiee MPUEeMIIEMOTO PEIICHUS.

Perynastusueie YY ]|

1. YMeHue camMoCTOSTENIbHO ONpeAensaTh Leaud OoOydeHHus, CTaBUTh U (QOpPMYIUPOBAThH
HOBBIE 33/1a4M B yueOe U MO3HABATENIbHOMN JAeSITeTbHOCTH, Pa3BUBATh MOTHBBI U MHTEPECHI CBOEH
MMO3HABATEIILHOM JESITCIIFHOCTH.

OO0yyaromuiicss CMOXKeT:

* AHAJTM3WUPOBATH CYIIECTBYIOIINE U TUTAHUPOBATH Oy IyIe 00pa3oBaTeIbHbIC Pe3yIbTaThI;

* UICHTU(UIIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMIPENIEIITh TTIaBHYIO MPOOIEMyY; * BBIIBUTATH
BEPCHH PEIICHUS TPOOIIeMBI, ((OPMYITHPOBATH TUITOTE3BI, IPEIBOCXHUINATH KOHCYHBINA PE3y/IbTaT;
* CTaBUTHh IIeNb JESATEIHOCTH HAa OCHOBE OIPENEICHHONW MpOoOJIeMbl M CYIIECTBYIOIIUX
BO3MOKHOCTEIA;

* popmynupoBaTh yueOHbIE 3aaUl KaK [aru JOCTUKEHHS MOCTABICHHON 1IeNU IeITeIbHOCTH;

* 00OCHOBBIBATH IICJICBBIC OPUEHTHPHI W TPUOPUTETHI CCHIIKAMH Ha IICHHOCTH, YKa3bIBas W
000CHOBBIBas JIOTHUECKYIO MOCIEA0BATEIHHOCTD II1arOB.

2. YMeHHe CaMOCTOSATEIbHO IUIAaHWPOBATh ITYTH JIOCTFDKCHUS IIeJield, B TOM 4YHCIIC
anbTepHATHUBHBIC, OCO3HAHHO BBIOMpaTh Hanboee 3 PeKTUBHBIC CIOCOOBI PEIICHHS YUEOHBIX U
MO3HABATENbHBIX 3a7a4. O0yUJarOIHUIICs CMOXKET:

* ompenensaTh HeoOXoauMbIe AEWCTBHE(S) B COOTBETCTBUM C y4eOHON H IO3HABATENBHOUN
3aJlavueil ¥ COCTaBJISATh AITOPUTM HMX BBITIOJTHCHHS,



* 000CHOBBIBATh M OCYILIECTBIATH BEIOOp Hambosee H3PPEeKTUBHBIX CIIOCOOOB peIICHHs yIeOHBIX
U MO3HABaTEIbHBIX 33]a4;

* OIIPENEeNIATH/HAX0AUTh, B TOM YHUCIIE U3 MPEAJIOKESHHBIX BAPHAHTOB, YCIIOBHS JJISI BBITIOJTHEHUS
y4eOHOM W TTO3HABATEIILHOMN 3a/1a4u;

* BbICTpauBaTh )KM3HEHHBIE IIJIaHbl HA KPATKOCPOYHOE OyAyliee (3asBIsATh LEIEBbIE OPUEHTHUPHI,
CTaBUTh a/IEKBATHBIE UM 3a/1a4M U IPEIarath ACHCTBUS, yKa3blBas U 0OOCHOBBIBAs JTIOTHYECKYIO
[I0CJIEZI0BATEIBHOCTD 111ar0B);

* BBIOMpaTh M3 NPEAJIOKEHHBIX BAPHMAHTOB M CaMOCTOSITEIbHO UCKaTh CPEJICTBA/pecypcChl AJs
peLIeHHS 3aJa4n/IOCTIKEHHS LIEIIH;

* COCTaBJIATH IUIaH pelIeHus Ipo0eMbl (BBIITOJHEHMSI TPOEKTA, IPOBEACHUS HCCIIEI0OBAHNUA);

* OIpEleNITh NOTEHIMAIbHBIE 3aTPYAHEHMS IPU PELIEHUH Y4eOHON U I03HABATEIbHOW 3aJauu
Y HaXOJUTh CPEACTBA AJIS UX YCTPAHEHHUS;

* ONHUCHIBATh CBOW OMBIT, 0OPMIISSL €ro Ui Mepedayd APYTHM JIIOJSIM B BUAE TEXHOJOTUU
peLIeHHs] IPAKTUYECKHX 3a/1a4 OIPEAEICHHOTO KJlacca,

* [JIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHIMBUIyaJbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

3. YMeHHe COOTHOCUTb CBOU JIEHCTBMS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATEIIFHOCTH B TPOILECCe TOCTHKEHHUS PE3yibTaTa, OMPEAEISTh CIIOCOOBI
JeMCcTBUIM B paMKax MPeASIOKEHHbIX YCIOBUN U TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JIEHCTBUS B
COOTBETCTBUH C U3MEHSIOIIEHCS cuTyaruei. O0ydJaronmiics CMOXKET:

* OIPEJEATh COBMECTHO C MEeJaroroM M CBEPCTHUKAMU KPUTEPHUHU IIIIAHUPYEMBIX PE3yIbTaTOB U
KPUTEPUU OLIEHKH CBOEH Y4eOHOM 1eATeNbHOCTH;

* CUCTEMaTH3UpOBaTh (B TOM 4MCJIE BbIOMPATh NPHUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX
Pe3yJIbTaTOB U OLIEHKU CBOEH EATEIbHOCTH;

* 0TOMpPATh HHCTPYMEHTHI [l OLIEHUBAHMs CBOEH JIEATEIbHOCTH, OCYLIECTBIATh CAMOKOHTPOJIb
CBOEH N1€ATENbHOCTH B paMKax IMPEJIOKEHHBIX YCIOBUH U TpeOOBAaHMI; ¢ OLEHUBATh CBOIO
NeSTEeNbHOCTb, AapPryMEHTHPYsd MPHYUHBl JOCTHXKEHMS WM OTCYTCTBUS IUIAHUPYEMOIO
pe3yibTara;

* HAXOJUTh JOCTAaTOYHBIE CPEACTBA Ul BBINOJHEHHs y4eOHBIX NEHCTBUN B H3MEHSIOIIEHCS
CUTYallMU W/WIN IPU OTCYTCTBUH INIAHUPYEMOTO PE3yJIbTaTa;

* paboTas MO CBOEMY IUIaHY, BHOCHTb KOPPEKTHBBI B TEKYIIYIO JESITEIbHOCTh Ha OCHOBE
aHaIM3a M3MEHEHMH CUTyaluud s TOJYy4YeHHUs  3aIUIaHUPOBAHHBIX  XapaKTEPUCTHK
IPOAYKTa/pe3ynbTara;

*  YCTaHaBIMBATh CBSI3b  MEXJy IOJIYYEHHBIMH  XapaKTEpUCTUKAMM MPOJAyKTa U
XapaKTEepUCTHUKAaMHU IIpoLecca NEATEIbHOCTH U IO 3aBEPIIECHUU JEATEIBHOCTH IpEeAararb
M3MEHEHHNE XapaKTEePUCTUK MpoLiecca sl MOIYyYEHUS YIyUIIEHHbIX XapaKTepPUCTUK MPOIYKTa;

* CBEpATb CBOM JCWUCTBUS C 1ENbI0 W, NpPU HEOOXOJUMOCTH, HWCHPABIATh OIIMOKU
CaMOCTOSITENIbHO.

4. YMeHue oOlLeHUBaTh NPaBWIBHOCTh BBHIMOJHEHUS YueOHOM 3anaud, COOCTBEHHBIE
BO3MOXKHOCTH €€ perieHusi. OOy4daronuics CMOXeT:

* OMNpeneNniaTh KPUTEPUU TPaBHIBHOCTH (KOPPEKTHOCTH) BBIMOJIHEHHUS y4yeOHOM 3amauu; *
AQHAIN3UPOBATh M OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO WMHCTPYMEHTApUs JUIs
BBITIOJIHEHUS YUeOHOI 3a/1auu;

* CBOOOJHO TOJIB30BAThCSI BbIPAOOTAaHHBIMH KPUTEPUSMU OLEHKH M CaMOOIICHKH, UCXOJIS W3
LEJIM ¥ UMEIOIINXCSI CPEICTB, Pa3inyasl pe3ynbTaT U CocoObI JeCTBUI;

* OIIGCHMBAaThb NPOAYKT CBOEH JE€ATENBHOCTH IO 3aJJaHHBIM U/ CaMOCTOSITENIbHO
OIpEAEIEHHBIM KPUTEPHUSIM B COOTBETCTBUU C LIEIBIO JEATEIBHOCTH;

* 000CHOBBIBATh JOCTH)KMMOCTH LI€TM BBIOPAHHBIM CIOCOOOM Ha OCHOBE OIIEHKH CBOHUX
BHYTPEHHUX PECYPCOB U JOCTYIIHBIX BHELIIHUX PECYPCOB;

* puKCUpPOBATH U AaHATTU3UPOBATh TUHAMHUKY COOCTBEHHBIX 00pa30BaTENIbHBIX PE3YIbTATOB.

5. Bnagenne ocHOBaMM ~ CaMOKOHTpOJIA, CaMOOLEHKH, HPUHATHS  pEUICHHMH U
OCYIIECTBJIEHUS OCO3HAHHOTO BbIOOpa B y4eOHOM U MO3HABATENbHOW JAESTEIHbHOCTH.
OOyJaronuiicss CMOKeT:



* HaOJIOaTh W aHAIM3UPOBATH COOCTBEHHYIO YYEOHYIO M IO3HABATEIbHYIO NEATEIBHOCTH U
JEeSTENIbHOCTD IPYruX 00ydaroluxcs B IPoLecce B3aUMOIIPOBEPKU;

* COOTHOCUTH pEallbHble M IUIAHUPYEMBIC PEe3yJIbTAaThl WHAMBHAYAILHON 00pa3oBaTelbHOM
JESTENIbHOCTH U JeNIaTh BHIBOIBL;

* MPUHUMATH pEIICHHE B Y4YeOHON CHUTyalluM W HECTH 3a HEr0 OTBETCTBEHHOCTh;  *
CaMOCTOSITENIbHO OMNPENENsITh MPUYMHBI CBOETrO ycreXa MWW Heyclexa W HaXOAUThb CIOCOObI
BBIXOJ/Ia U3 CUTYAIlMH HEYCIIeXa;

* PETPOCIIEKTUBHO OIpPENEsATh, KaKhe ACHCTBUS MO PEUICHUIO YUeOHOU 3a7jaun WK MapaMeTphl
ITHUX JACUCTBHIA MIPUBEIIN K MOJIYUCHUIO UMEIOIIETOCS MPOAYKTa yueOHON AeITeTbHOCTH;

* IEMOHCTPUPOBATH MPUEMBI PETYISALHMU MCUXO(DU3HOIOTHUECKUX/IMOIIMOHAIBHBIX COCTOSHUMN
Uit AoCTKeHus d(ddexra ycrnokoeHus (YCTpaHEHUS SMOIMOHATBHOW HAIPSHKECHHOCTH),
addexra BoccTaHOBICHHS (OCIIa0JCHUS TPOSBICHUNW yTOMJICHHs), 3(hdeKxTa axTUBH3AIUU
(TIOBBIIIIEHUST ICUXO(U3HOIOTHUECKON PEaKTUBHOCTH).

Ilo3naBareiibHble YY ]|

6. YMeHue omnpenensTh TOHATHS, CO37aBaTh OOOOIICHMS, YCTaHABIMBATHL AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEILHO BHIOMPATh OCHOBAHHS U KPUTEPUH Ui KiacCHU(pUKaALUH,
YCTaHABIIMBATh  TPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTHYECKOE PACCYXKICHHE,
YMO3aK/Iio4YeHrne (MHAYKTUBHOE, JeIYKTUBHOE, 110 aHAJIOTHH) U JeNaTh BbiBOIbl. OOy4daromuiics
CMOXKET:

* moadupaTh CIIOBA, COMOJYUHEHHBIE KIIOYEBOMY CJIOBY, ONPEIENSIONIME €ro MPU3HAKU U
CBOMCTBA;

* BBICTPAUBATh JIOTHYECKYIO I[EMIOYKY, COCTOSIIYIO U3 KIFOUEBOTO CIOBA U COMOAYMHEHHBIX eMY
CJIOB;

* BBIIEJATH OOUIMI MpPU3HAK JBYX WM HECKOJBKUX MPEIMETOB WU SBICHUN U OOBACHATH UX
CXOJICTRBO;

* 00BEOUHATH MPEAMEThl U SIBICHUS B TPYIILI MO OMNpEICNIEHHBIM MpHU3HAKaM, CPaBHUBATH,
KJIAaCCU(UITUPOBATH M 00001IaTh (DaKTHI U SIBICHUS;

* BBIJICJIATD SIBIICHUE U3 OOIIETro psijia APYTUX SBICHHUIA;

* ONpeneNsITh OOCTOSTENHCTBA, KOTOPHIE MPEAMISCTBOBAIA BO3HUKHOBEHUIO CBS3H MEXKITY
SBIICHUSIMHU, U3 ITHX OOCTOSITENLCTB BBIACISTH OMPEACISIONINe, CIOCOOHBIE OBITH MPUYMHOU
JTAHHOTO SIBJICHUS, BBISBIIATH IPUYUHBI U CIICICTBUS SIBJICHUI;

* CTPOUTH paCCyXKICHHE OT OOIIUX 3aKOHOMEPHOCTEM K YAaCTHBIM SIBIEHUSM M OT YaCTHBIX
SIBIICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCyXJIeHHE Ha OCHOBE CPaBHEHUS MPEIMETOB U SBICHUI, BBIACISAS IIPH TOM 00IIIHe
MPU3HAKY;

* M3J1araTh MOTYYEHHYIO HH(OPMAIIHIO, MHTEPIIPETUPYS €€ B KOHTEKCTE pelIaeMon 3a1auu;

* CaMOCTOSITEJIBHO YKa3bIBaTh Ha WH(POPMAIIHIO, HYXTAMOIIYIOCS B TPOBEPKE, Mpeaaratb U
MPUMEHSITh CIIOCOO MPOBEPKH TOCTOBEPHOCTU MHPOPMAITIH;

* BepOaJIM30BaTh YMOIIMOHAIBHOE BIICUATIICHHE, OKa3aHHOE Ha HETO CTOYHHKOM;

* 00BSACHATDH SBJICHUS, MPOIIECCHI, CBSI3U U OTHOIIEHUS, BBISBISIEMbIE B XOJ€ MMO3HABATEIHHON U
WCCJIEIOBATENbCKON  IESITENIbHOCTU  (NMIPUBOAUTH OOBSCHEHHE C HM3MEHEHHEM  (OpPMBbI
MPEJICTaBICHUS, OOBICHATD, AETATU3UPYS I 0000111as1; 00BACHATH C 33JaHHOIN TOUKH 3PEHHUS);
* BBISIBJIATh M HA3bIBATh NMPUYHHBI COOBITHS, SIBIICHWS, B TOM YHCJIE BO3MOXKHBIC / Hamboee
BEPOSATHBIE TPHUYUHBI, BO3MOXKHBIE TIOCIEACTBHS 3aJaHHOW TMPUYHHBI, CAMOCTOSTEIHHO
OCYIIIECTBIISAS TPHYNHHO-CJICICTBEHHBIN aHAJIH3;

* JIeNaTh BBIBOJI HA OCHOBE KPUTHUECKOTO aHAIM3a Pa3HBIX TOUEK 3PEHHUS, TOATBEPKAATH BHIBO
COOCTBEHHOW apryMEHTAIMEH UJIH CAMOCTOSTEIFHO TOJyYeHHBIMA JTAaHHBIMHU.

7. YMeHue co3/1aBarh, IPUMEHITHh U MPeoOpa30BLIBATh 3HAKU U CUMBOJIBI, MOJICITH M CXEMBI
JUTSL pelieHus Y9eOHBIX M MMO3HaBaTeIbHBIX 3a/1a4. OOyJaronuics CMOXKET:

* 0003HaUaTh CHMBOJIOM U 3HAKOM TIPEIMET /WU SIBJICHHE;

* ONPEENATh JOTHYECCKHE CBS3M MEXKAY MNpeIMETaMH W/WIU SIBJICHUSIMH, 0003HAYATh JTaHHBIC
JIOTUYECKHE CBSI3U C MIOMOIIBIO0 3HAKOB B CXEME;



* c03/1aBaTh a0CTPAKTHBIN MM pealibHBIA 00pa3 mpeamera

W/WIU SIBJICHMS,

* CTPOUTH MOJIEJIb/CXEMY Ha OCHOBE YCIIOBHI 3aJ]auil M/UJIH CII0Cc00a ee pereHHs;

* co3gaBaTh BepOaJbHBIC, BEIIECTBEHHBIE M WH(QOPMAIMOHHBIE MOJEIH C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa MJIsi ONpEACICHUs Clocoda pemeHus 3aaadd B
COOTBETCTBHUU C CUTYaIlHEH;

* 1peoOpa3oBbIBaTh MOJETH C LENbI0 BBIABICHHS OOIIMX 3aKOHOB, ONPEACISAIONINX TaHHYIO
IpEMETHYIO 00JIacTbh;

* [IEPEBOJIUTH CIOXKHYIO MO COCTaBy (MHOTOACIEKTHYIO) MH(POPMALUIO U3 TpaguyuecKoro Miu
(dopMann30BaHHOTO (CHMBOJIFHOTO) MIPEACTABICHHS B TEKCTOBOE, H HA0OOPOT;

* CTPOUTH CXEMY, JITOPUTM ACWUCTBUS, HCIPABIATH WM BOCCTAHABIMBATh HEM3BECTHBIN paHee
QJITOPUTM Ha OCHOBE MMEIOIIErocst 3HaHUsI 00 00BEKTE, K KOTOPOMY IPHUMEHSIETCS aJITOPHTM;

* CTPOUTH JJOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTUBHOTO;

* AHAIM3MPOBATH/PE(PICKCUPOBATh ONBIT Pa3pabOTKM M peasu3aluy  y4eOHOrO IIPOEKTa,
UCCIIEIOBaHHUS (TEOPETUYECKOTO, 3MIIMPUYECKOT0) Ha OCHOBE MPEUIOKEHHOW MPOOIeMHOM
CHUTYaIlIH, TIOCTaBJICHHOM LIEJIN W/WIH 331aHHBIX KPUTEPUEB OLIEHKH MPOIYKTa/ pe3yibTaTa.

8. CwmpbicnoBoe uteHue. O0yJaromuiicsi CMOXKET:
* HaxoIUTh B TeKCTe Tpedyemyr wuHPOpMAIMO (B COOTBETCTBUM C IIENIIMU CBOEH
JIeSATEIILHOCTH);

* OpUEHTHPOBATHCS B COJEPKAHMM TEKCTa, IOHUMATh IIEJIOCTHBIH CMBICI TEKCTa,
CTPYKTYpUPOBATh TEKCT;

* yCTAHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITUH, ABJICHUMA, IPOLIECCOB;

* PE3IOMUPOBATh [NIABHYIO UJCI0 TEKCTa;

* KPUTHUYECKH OLICHUBATh COZIEpP)KaHUe U (OpMY TEKCTa.

9. @®opMHUpOBaHUE U PA3BUTUE SKOJIOTMUYECKOIO MBIIUJICHHS, YMEHUE IMPUMEHSTh €ro B
[IO3HABATEJIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOM MNpakTUKe U  HpodecCHOHATbLHON
opueHTanuy. OOyJaroUIUHACsS CMOXKET:

* ONpeAEIATh CBOE OTHOILIEHUE K IPUPOTHON Cpese;

* AHAJIM3UPOBAThH BIUSHUE SKOJIOTMYECKUX (aKTOPOB Ha cpeay OOMTaHUS KUBBIX OPraHU3MOB;

* IPOBOJUTH IPUYMHHBIN 1 BEPOSITHOCTHBIA aHAJIN3 DKOJIOTMYECKUX CUTYalUil;

* MPOTHO3UPOBATh U3MEHEHUsl CUTYallMH NpU CMEHE JeHCTBUS ofHOro (hakTopa Ha AeicTBHE
apyroro (hakropa;

* PacIpOCTPaHsITh 3KOJOTMYECKHE 3HAHUS U Y4acTBOBATh B MPAKTUYECKUX JeNaX MO 3allluTe
OKpYXKaroIlel Cpeibl;

* BBIpa)kaTh CBOE OTHOLICHHE K IMPUPOJE 4Yepe3 PUCYHKH, COUMHEHUS, MOJENH, MPOEKTHBIE
paboTHI.

10.  Pa3BuTHE MOTHBAallMU K OBJIAJCHHUIO KYJIbTYPOH aKTHBHOTO HCIIOJNIb30BAaHUS CIIOBApEH H
JPYTUX MOUCKOBBIX cucTeM. OOydarouuiics CMOXKET:

* OIIpelIeNsITh HE0OXO0IMMBbIE KIIFOUEBbIE IOMCKOBBIE CII0BA U 3aIIPOCHI;

* OCYILLIECTBIISITh B3aUMOJICHCTBUE C AIIEKTPOHHBIMU TOMCKOBBIMU CUCTEMAMH, CIIOBAPSIMHU;

* (opMUPOBAaTH MHO>KECTBEHHYIO BBIOOPKY M3 NMOMCKOBBIX HMCTOYHUKOB JJIsi OOBEKTHBH3AINU
pE3yJIbTAaTOB IOUCKA;

* COOTHOCHUTb ITOJTyYEHHBIE PE3YJIbTAThI IOUCKA CO CBOEH AEATEIIBHOCTHIO.

Kommynukaruublie YY/

11.  VYMeHue opraHu3oBBIBaTH Y4€OHOE COTPYJHHYECTB U COBMECTHYIO JESTEIbHOCTH C
YYUTENEM U CBEPCTHUKAMU; paboTaTh MHAMBHYaIbHO U B TPYIIE: HAXOAUTh OOIIee pelieHne u
pazpemaTh KOH(QIMKTHI HA OCHOBE COTJIACOBAHUS MO3MUIHMM U yueTa HHTepecoB; (GOpMYyIUPOBATD,
apryMeHTHPOBATh M OTCTaUBaTh cBOe MHEHHE. OOyUaromuics CMOXKET:

* ONPENIENSTh BO3MOXHBIE POJIM B COBMECTHOMN JESITENbHOCTH;

* UTpaTh ONPEJEIIEHHYIO POJIb B COBMECTHOM AEATEIbHOCTH;

* MpPUHUMATh TO3MIMIO COOECEeIHHKA, MOHUMAas MO3MIMIO JAPYroro, pasjiuyaTh B €ro peyu:
MHEHHE (TOUKY 3pEHUs), JOKA3aTeNbCTBO (apryMEHTHI), (aKThl; THUIIOTE3bI, AKCHOMBI, TEOPHH;



* ompeneniaTb CBOM JCHCTBUS M JCHCTBHS TapTHepa, KOTOpble CIIOCOOCTBOBANIM HITH
IIPENATCTBOBAIN NPOLYKTUBHOM KOMMYHHMKAIUH;

* CTPOUTH MO3UTHUBHBIE OTHOIICHHS B IIpoIiecce Y4eOHON U MO3HABATEILHOMN IEATEIIbHOCTH;

* KOPPEKTHO M apryMEHTHUPOBAHHO OTCTauBaTb CBOK TOYKY 3PEHMs, B JUCKYCCHH YMETb
BBIJIBUTaTh KOHTPApryMeHTHI, mepedpa3supoBaTh CBOIO MbICIb (BIaJCHHE MEXaHH3MOM
9KBHUBAJICHTHBIX 3aMEH);

* KPUTHYECKHM OTHOCHTHCS K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM IPHU3HAaBaTh
OLIMOOYHOCTh CBOEIO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;

* [IpeJyIaraTh AIbTEPHATHBHOE pellieHUe B KOH(GIMKTHOM CUTYaIlUH;

* BBIIEJIITH OOLIYIO TOUKY 3pEHHUS B AUCKYCCUU;

* JIOTOBapUBAaTHCS O MpaBHJIAX M BOIMPOCAX JUIsl OOCYKIEHHSI B COOTBETCTBUH C MOCTaBJICHHOU
nepes rpynnou 3agavei;

* OpPraHU30BHIBaTh YUeOHOE B3aUMOJCHCTBUE B TPYNIE (ONPEAEIITh OOLINEe LEeNU, PACIPEACIITh
pOJIM, JOrOBAapUBATHLCS IPYT C IPYIOM M T. 11.);

* YCTpaHsATh B paMKax Judajora paspblBBl B  KOMMYHHUKAallMH, OOYCIIOBIICHHBIE
HETMOHUMAHUEM/HETIPUATHEM CO CTOPOHBI coOeceqHHKa 3ajgadd, (OpMbl WM COAEp KaHUS
Janora.

12. YMeHue OCO3HAaHHO HCIOJIB30BaTh pEYEBbIE CPEJACTBA B COOTBETCTBUM C 3adayeit
KOMMYHHUKAIUH JUIsI BBIPAKEHUSI CBOUX YYBCTB, MbICIIEH M MOTPeOHOCTEN ISl TUIAaHUPOBAHUS U
PETYJIALINK CBOEM JEATEIIBHOCTH; BIAJACHUE YCTHOM M NMCbMEHHOM pe4bl0, MOHOJOTMYECKOU
KOHTEKCTHOU peubto. O0ydaromuiicss CMOXKET:

* ONpeAETATh 3a/1auy KOMMYHHUKAIIUU U B COOTBETCTBUH C HE 0TOMpaTh peueBble CPECTBA;

* 0TOMpATh M UCIIOIB30BaTh PEUYEBBIE CPEICTBA B MPOIECCe KOMMYHUKAIIUH C APYTUMH JIIOJIbMHU
(Iuanor B mape, B Majou Ipymmne U T. 11.);

* MpPENCTAaBIATH B YCTHOW WJIM THCbMEHHOH ¢opMe pa3BepHYTHIH IUIaH COOCTBEHHOM
JESATEIILHOCTH;

* cO0JII01aTh HOPMBI IYOIMYHOM peun, perjiaMeHT B MOHOJIOTE U JIUCKYCCHUH B COOTBETCTBUU C
KOMMYHHUKaTUBHOM 3aJa4ei;

* BBbICKa3blBaTb M OOOCHOBBIBaTH MHEHHE (CY)KJIEHHE) M 3alpalliBaTh MHEHUE MapTHEpa B
paMKax Iuanora;

* IPUHUMATh PEIICHNE B XO/I€ IMajora U COrjacoBbIBaTh €r0 ¢ COOECETHUKOM;

* CO3/1aBaTh NHMCbMEHHBIE «KJIMIIUPOBAHHBIE» U OPUTMHAIBHBIE TEKCTHI C MCIIOJIb30BAaHUEM
HEOOXOIUMBIX PEUYEBBIX CPECTB;

* HCIOJIb30BaTh BepOalibHble CPEACTBAa (CPEACTBA JIOTMYECKOM CBsI3U) JJs  BBIACICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

. HCII0JIb30BaTh HeBepOaIbHbIE cpencTsa WIH HarJsiHble MaTepHuasbl,
MOJIFOTOBJIEHHbBIE/OTOOpAaHHBIE TIOJT PYKOBOJICTBOM YUHTEIIS;

* JleNaTh OLICHOYHBIA BBIBOJ O IOCTHKEHUHM L€ KOMMYHUKALIMM HENOCPEACTBEHHO I0OCIE
3aBepUICHUS] KOMMYHUKATHBHOI'O KOHTaKTa U 0OOCHOBBIBATh €TO0.

13. ®opmupoBaHuMe U  pa3BUTHE KOMIIETEHTHOCTH B  OOJAacTH  MCIIOJIb30BaHUS
MH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHosorui (nanee — UKT). O0yuaromuiicss CMOXeET:

* IIeJICHANIPABIECHHO MCKaTh M MCIIOJB30BaTh MH(OpPMAIMOHHBIE PECypChbl, HEOOXOIUMBIE IS
penieHus yueOHbIX U MPaKTUYECKHX 3a/1a4 ¢ moMortsio cpeacts UKT;

* BbIOMpPATh, CTPOUTH M HCIOJIb30BATh AJEKBATHYI0 MH()OPMAIIMOHHYIO MOJENb JUIs Nepeaayu
CBOMX MBICIIEH CPEICTBAMU €CTECTBEHHBIX U (POpPMaIbHBIX SI3bIKOB B COOTBETCTBUH C YCIOBUSMU
KOMMYHHUKaIWH;

* BBIIEIATh MHGOPMAIIMOHHBIN aCHeKT 3a/layM, ONEpUpOBaTh JAHHBIMH, HCIIOIb30BaTh MOJIENb
pellIeHus 3a1a4H;

* HCIOJIb30BaThb KOMIIBIOTEPHBIE TEXHOJIOTUM (BKJIIOYash BBIOOp a/eKBaTHBIX 3ajaye
MHCTPYMEHTAIBHBIX  INPOrPpaMMHO-ANMNapaTHBIX CPEACTB M CEPBUCOB) JUIsl  PELIEHUs
MH(OPMALIMOHHBIX M KOMMYHMKAI[MOHHBIX Y4E€OHBIX 3a/Jay, B TOM 4YHCIIE: BBIYUCIICHUE,
HalMcaHue MMMCceM, COYMHEHUH, TOKIIa10B, pedepaToB, CO3JaHHe IPE3SHTAUN U JIp.;



* MCIOJIB30BaTh UHPOPMALIUIO C YIETOM 3TUYECKHX M ITPABOBBIX HOPM;
* co3/1aBaTh MH(GOPMAIOHHBIE PECYPCHl Pa3HOTO THNA M JJIS Pa3HBIX ayJUTOPHH, COOIIONATH
UH(POPMALMOHHYIO TUTHEHY U TpaBMia HHPOPMALIMOHHOM OE30MaCHOCTH.

IIpeaMeTHble pe3yabTaThl 00yueHHs (PU3UKE B OCHOBHOMH IIKOJIE.

BeinmyckHUK Hay4uTCs:

* cOOMI0aTh MpaBmMiia OE30MACHOCTH M OXPaHbl TPyAa MPH padoTe ¢ y4eOHBIM U TaOOpaTOPHBIM
00opyI0BaHNEM;

* IOHUMATh CMBICIT OCHOBHBIX (PM3UYECKUX TEPMHHOB: (pr3nyeckoe Teno, Gu3nveckoe sBICHuE,
(bu3nyeckas BEIMYMHA, €AUHULIBI U3MEPEHNUS;

* pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO DEHIMTH IMpPH TMOMOIIM (PU3HMUYECKUX METOJIOB;
aHAJIM3UPOBATh OT/AEJbHbIE TAllbl IPOBEICHHS UCCIEJOBAHNN U MHTEPIIPETUPOBATh PE3yIbTaThl
HAOJIIOJICHUIN H OIBITOB;

* CTaBUTh OMbITHI 110 UCCIEIOBAHUIO (PU3UUECKUX SIBICHUIN Win (puU3nyecKuX CBOICTB Ten Oe3
UCIIOJIb30BaHUs MPSIMBIX U3MEPEHHH; pu 3TOM (OpMYyIUpoBaTh mpobiemy/3anady yueOHOTro
9KCHEPUMEHTa; cOOUpPATh YCTAHOBKY M3 NPEAJIOKEHHOIO 00OpYJOBaHUS; MPOBOIUTH OIBIT U
(GopMyIMpOBATH BBHIBOJIBI.

IIpumeuanue. Ilpu mnpoBeneHMM ucciefoBaHUs (PU3MUYECKUX SBICHUH H3MEpUTENbHbIC
npuOOpBl  UCTIONB3YIOTCS JIMIIb KakK JAaTYMKH HM3MEpPeHHS (PU3MUECKUX BEIMYUH. 3amucCH
NOKa3aHUN NPSMBIX U3MEPEHU B 3TOM ciydae He TpeOyeTcs;

* IOHUMATh POJIb KCIIEPUMEHTA B MOJTYYCHUN HAYIHOU WH(OpMAIIHH;

* [IPOBOJIUTH MpPsAMbIE U3MEPEHUsI (PU3MUECKUX BEJIMYMH: BpeMs, PaCCTOsSHUE, Macca Tella, 00beM,
CHIla, TeMmIeparypa, arMoc(hepHOe aBieHHE, BIAKHOCTh BO3/yXa, HANpsHKEHHE, CHJIa TOKa,
panuanvoHHbI (GOH (C MCIIOJNB30BAaHMEM J03UMETpa); MpPHU ITOM BBIOMpATh ONTHUMAJIBHBIN
CI0C00 U3MEPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUI;

* [IPOBOJIUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEIMYUH C HCIOJIB30BAHUEM IPSIMbIX
U3MEPEHUI: TpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI IMOIYYCHHOH
3aBUCUMOCTH (DUM3MYECKUX BEJIMYMH B BHUAE Tabiul U TIpaduKOB, JenaThb BBIBOJBI 110
pe3ysbTaraM MCCle0BaHMUs;

* IMPOBOJUTh KOCBEHHBbIE HM3MepeHHs (PU3MUECKMX BEJIWYMH: HPU BBHIMOJIHEHUH H3MEpPEHUH
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NPEAJIOKEHHON HMHCTPYKIMH, BBIYHUCIATH
3HaYeHHE BEJIMYMHBI U aHAIM3UPOBATH MOJTYUYEHHBIE PE3yNIbTaThl C YUYETOM 3a/laHHONW TOYHOCTHU
U3MEPEHHU;

* QHAJIM3MPOBATh CUTYAIMH MPAKTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, Yy3HaBaTb B HHX
NPOSIBIICHUE W3YYCHHBIX (U3UYECKUX SBICHHA WM 3aKOHOMEPHOCTEH © TPHMEHSTh
UMEIOIMECs 3HaHUS IS UX OObACHEHMS;

* [MOHMMAaTh MPHUHIUIBI JACHCTBHUS MAlIWH, MPHOOPOB U TEXHHUUYECKUX YCTPOMCTB, YCIOBHUS HX
0€30I1aCHOr0 MCI0JIb30BaHMsI B TOBCETHEBHOM JKU3HU;

* HCIIOJIb30BATh IIPU BBHINOJHEHUHM YYEOHBIX 3aJay HAY4YHO- TOMYJAPHYIO JUTEpaTypy o
(bu3nUecKux sBICHUSX, CIPABOYHbIE MaTepHalibl, pecypchl MIHTepHeTa.

Qu3suka u ee poib 6 NOHAHUU OKPYHCAIOULE20 MUPA

HpeHMeTHLIMI/I pe3yJibTaTaMH OCBOCHHUSA TEMBI SABJIAIOTCA:

— MOHUMaHue (PU3NIECKUX TEPMUHOB: TEIIO, BEIIECTBO, MATEPHSI;

— YMCHHUC IMPOBOAMTH Ha6J'IIOI[eHI/I5[ (i)I/I3I/I‘—IeCKI/IX SIBJ'ICHI/II\/II; HU3MEPATH (1)I/I3I/I‘—IGCKI/Ie BCIIMYNHBI:
paccTosiHue, MPOMEKYTOK BPEMEHH, TEMIIEPATYPY; ONMPEISISITh IEHY IeICHUS MIKaIbl mpudopa
C YYETOM MOTPEUTHOCTH U3MEPEHHUS;

— MOHUMAaHUE POJIM YUEHBIX HAIICH CTpPaHbl B Pa3BUTHUU COBPEMEHHOW (DU3MKHU U BIHMSIHUM Ha
TEXHUYECKUM U COLIMAIBHBIN TPOTpecce.

MexanuuyecKkue siBJICHHS

HpeHMeTHLIMI/I pe3yJbTaTaMH OCBOCHHA TEMBI SABJIAIOTCA:



— MOHUMAaHHE U CHOCOOHOCTh OOBSICHATH (DU3MUECKHE SIBICHUS: MEXaHWYECKOE JIBIIKEHUE,
pPaBHOMEPHOE W HEPABHOMEPHOE JIBMKCHHE, HHEPIIHS, BCEMHPHOE TATOTCHUE, PABHOBECHE TEII,
MPEBpaICHAE OJHOTO BHJA MEXaHWYECKOW SHEPruu B JAPYroi, arMocdepHoe HaBlieHUE,
JABJICHUE JKUIKOCTEH, Ta30B M TBEPJBIX TeJl, IIABAHUE TEJI, BO3yXOIUIaBaHUE, PACIIOIOKCHHE
YPOBHS JKUIKOCTH B COOOMIAIOIIMXCS COCYJaX, CYIIECTBOBAHHWE BO3JIYIIHON OOOJOYKH 3eMIIH,
CIIOCOOBI YMEHBIICHHUS ¥ YBEIIMUCHUS JTaBIICHUS;

— MOHMMAaHHE W CTIOCOOHOCTH OMHCHIBATH U OOBIICHITH (DU3MUSCKUE SIBJICHUS: TIOCTYIMATEIHHOE
JBW)KEHUE, CMEHA JIHS M HOYM Ha 3emiie, CBOOOHOE I1aJICHUE TEJ, HEBECOMOCTD, JBHKEHHE 110
OKPYXKHOCTH C TIOCTOSHHOM 10 MOJIYJII0 CKOPOCTBIO, KOJNEOAHWS MAaTEeMaTHYeCKOro |
NPYKUHHOTO MasTHUKOB, PE30HAHC (B TOM YHCJIE 3BYKOBOH), MEXaHHYCCKHE BOJIHBI, JJIMHA
BOJIHBI, OTpaKEHUE 3BYKa, 9X0;

— 3HaHME€ U CIHOCOOHOCTh JaBaTh OMNPCHACICHHS/OMUCAHUSA  (U3UYCCKUX  MOHSITHIMA:
OTHOCUTEIILHOCTh  JIBIDKEHUS, TepBas KOCMUYECKass CKOPOCTh, PEaKTUBHOE JIBIDKEHUE;
bu3nYeCKUX MOJEICH: MaTepuajgbHas TOdYKa, CHCTEMa OTcYeTa; (U3MYCCKHX BEIUYHH:
nepeMenieHre, CKOPOCTh PABHOMEPHOTO MPSIMOJIMHEHHOTO JBUKCHHS, MTHOBEHHAsI CKOPOCTh U

YCKOPEHUC 1810)51 PaBHOYCKOPCHHOM HpHMOHHHCﬁHOM JBHUXXCHHUU, CKOPOCTb u
OCHTPOCTPEMUTCIIBHOC YCKOPCHHC IIpWU PABHOMCPHOM ABHXXCHHUH TCJIa II0 OKPYKHOCTH,
HMITYJIBC;

— YMEHHE U3MEPATh: CKOPOCTb, MTHOBEHHYIO CKOPOCTh M YCKOpPEHHE IIPH PaBHOYCKOPEHHOM
MPSIMOJIMHETHOM JBUK€HUH, HEHTPOCTPEMUTEIBHOE YCKOPEHUE MPU PABHOMEPHOM JBUKEHUU
10 OKPYXHOCTH, MacCy, CHJY, BEC, CHIIy TPEHUS CKOJIbXCHHS, CHIY TPEHHUs KaueHHs, 00beM,
IUIOTHOCTh Tella, PaBHOJCHCTBYIOIIYIO CHJI, JEHCTBYIOIIMX Ha TEJIO, MEXaHHYECKYyI0 padoTy,
MOUIIHOCTb, IJI€YO CHJIbI, MOMEHT cwiibl, KIIJ[, mOTeHIMaNbHYyI0 U KUHETUYECKYK) SHEPIHIO,
atMocepHoe JaBieHue, AaBlIeHUE )KUIKOCTH Ha THO U CTEHKHU COCyia, CHIIy ApXuMena;

— BJIQJICHUE DKCIEPUMEHTAIBHBIMA METOJJAMHU UCCIIEA0BAHUS 3aBUCUMOCTH: IIPOMJEHHOTO IIyTH
OT BPEMEHH, YJIMHEHUS MPY>KUHBI OT MPUIIOKEHHOU CHJIbI, CUJIbI TSKECTU TeJla OT €ro Macchl,
CUJIbI TPEHUS CKOJIBXEHUS OT IUIOLIAJM COIPUKOCHOBEHUS TEJI U CHIIBI, IPHKMUMAIOLIEN TEJIO K
MOBEPXHOCTH (HOPMAJILHOTO JIaBJICHHUS ), CUIIbI ApXuMeaa OT 00beMa BBITECHEHHOM TeJI0M BOJIBI,
YCIIOBHM TIJIaBaHUSA Tella B KUAKOCTH OT JCHCTBUSA CHJIBI TSDKECTH U CHIIBI Apxumena,
3aBUCHUMOCTH TIEPUO/Ia U YaCTOTHI KOJIEOaHW MasgTHUKA OT JUTMHBI €r0 HUTH;

— BJIQJICHHUE DKCIIEPUMEHTAIBHBIMU METOJIaMH HCCIIEIOBAHUS MPU ONPEIEICHUN COOTHOIIECHHUS
CHUJI U IIJIeY, ISl PAaBHOBECHS pblUyara;

— MOHMMAaHHUE CMbICIa OCHOBHBIX (PM3MUECKUX 3aKOHOB: 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOIO
TATOTEHMS, 3aKOH ['yka, 3aKOH COXpaHEHMs MMIYJIbCA, 3aKOH COXPAHEHUsI JHEPruH, 3aKOH
[Tackais, 3aKkoH Apxumena U yMEHUE IPUMEHSTh UX Ha MPAKTHKE;

— BJaJIeHUE CMoco0amMH BBHIMOJIHEHHUS] PACUETOB MPU HAXOXKICHHHM: CKOPOCTH (CpeaHen
CKOPOCTH), ITyTH, BPEMEHH, CUJIbI TSXKECTH, BEca Tela, IMJIOTHOCTU Tela, 00beMa, MacChl, CHIIbI
VIPYTOCTH, PAaBHOJACHCTBYIOIIEH CHUJ, JEHCTBYIOIIMX Ha Telo, MEXaHH4YecKOoil paboThl,
MOIIHOCTH, YCJIOBHSI PAaBHOBECHS CWJI Ha pbiuare, MomeHta cwibl, KIIJI, kxuHeTnueckol u
MOTEHLIMAIIbHON DJHEPrUHU, NABJIECHUS, MABJICHUS KXUIKOCTH Ha JHO M CTEHKH COCYJa, CHIIBI
ApxuMena B COOTBETCTBMM C IOCTaBJICHHOW 3ajjaueil HA OCHOBAHMM HCIOJIB30BaHUS 3aKOHOB
bu3uKy;

— yMEHHE HaXOIUTh CBSI3b MEXIAY (PU3MUYECKUMHU BEIIMUMHAMHM: CHUJION TSKECTH U MAcCCOM Telna,
CKOpPOCTH CO BPEMEHEM M ITyTeM, INIOTHOCTHU Teja C €ro Maccoil U 00bEMOM, CHIION TSHKECTH U
BECOM TEIA;

— yMEHHE TMepeBOAUTh (U3MUeCKHe BeIWMYMHBI U3 HecucTeMHbIx B CU u Haobopor;
MMOHUMaHWE TPUHIMIOB JEHCTBUS JTWHAMOMETPA, BECOB, BCTPEYAIOIIMXCS B ITOBCEIHEBHOMU
JKU3HU, pblyara, 0JIoKa, HaKIIOHHOU IJIOCKOCTH, OapoMeTpa-aHeponia, MaHOMETpa, TTOPIITHEBOTO
’KHJIKOCTHOTO Hacoca, THIPaBIMYECKOTo Mpecca U crnoco0oB obecrieueHus: 6e30MacHOCTH MPH UX
HCIIOJIb30BaHUH;



— YMEHHE€ MPUBOAUTH NMPUMEPHl TEXHUYECKUX YCTPOWCTB U KUBBIX OPraHU3MOB, B OCHOBE
nepeMenieHus] KOTOPBIX JIEKHUT MPUHLIUI PEAKTUBHOTO JIBUYKEHUS; 3HAHHE U YMEHHE OOBSCHATh
YCTPOMCTBO U ACUCTBUE KOCMUYECKUX PAKET-HOCUTEIIEH;

— YMEHHE HCIO0JIb30BaTh MOJTYYCHHbIC 3HaHUS B TIOBCETHEBHOM XU3HU (OBIT, 3KOJIOTHS, OXpaHa
OKPY>KaIOIIEeH CpeIbl).

TenJioBble sIBJICHUA

IIpeaMeTHBIMH pPe3yJbTATAMHU OCBOCHUS TEMBI SIBISIOTCS:

— TIOHMMaHUE U CIOCOOHOCTh OOBSACHATH (Qu3nUeckue sBiaeHUs: nuddys3us, Oospmias
C)KMMAEeMOCTh Ta30B, Majlasg CKUMAEMOCTh >KMJIKOCTEH U TBEPABIX TE€J, KOHBEKIUS, U3JIy4YEHUE,
TEIJIONPOBOJHOCTb, U3MEHEHUE BHYTPEHHEHN SHEpPIUM Tejla B PE3yJIbTATe TEIIONEpEeaaun Wi
paboThl BHEUIHUX CHUJI, UCNapeHue (KOHIEHcalus) U IUIaBlieHHe (OTBEpACBaHUE) BEILECTBA,
OXJIQXACHUE )KUJIKOCTH IIPU UCHIAPEHUH, KUIIEHUE, BbINaJICHUE POCHI;

— BJAJICHUE SKCIIEPUMEHTAIBHBIMM METOJAaMHU HCCIIEIOBaHUS IIPU OINpPEAEICHUU pPa3MEpOB
MaJjblX TE€J, 3aBUCUMOCTH OTHOCHUTEJIbHOM BJIAYKHOCTH BO3]lyXa OT JaBJI€HHs BOJSHOIO mapa,
COJIEpIKallerocsl B BO3/1yXe IpU JJaHHOW TeMIIepaType; AaBJIECHUS HACHIILIEHHOTO BOASHOIO Mapa;
OnpeeNeHus yIeIbHON TEIIOEMKOCTH BEIIECTBA;

— MOHWMAaHHE IPUYUH OPOYHOBCKOTO JIBM)KCHUS, CMAUYUBAaHUS M HECMAUYWBAHUS TEIT; PA3IAIUS
B MOJIEKYJIIPHOM CTPOCHHUH TBEPJIBIX TEJ, )KUJIKOCTEN U Ia30B;

— T[OHMMaHUE€ NPUHLHUIIOB JAEUCTBHUS KOHJIEHCAIMOHHOTO M BOJIOCHOI'O T'MI'POMETPOB,
MICUXPOMETpa, JBUTATENSI BHYTPEHHETO CropaHus, MapoBOi TypOMHBI U CIIOCOOOB OOecTeyeHus
0€30MacHOCTH MPU UX UCTIOJIb30BAHUY;

— YMEHUE U3MEPSATh: TEMIEPATYPY, KOJIUUECTBO TEILIOTHI, YACIbHYIO TENJIOEMKOCTh BEILIECTBA,
YIEIbHYIO TEIJIOTY IUIABJICHUS BEIIECTBA, BIAKHOCTh BO3/1YyXa; — IOHMMAHHUE CMbICIIA 3aKOHA
COXpPAaHEHHUsI M NIPEBPAILCHUS] HPHEPrUM B MEXAHMYECKHUX U TEIUIOBBIX MPOLECCaX U yMEHHUE
MPUMEHSTDH €r0 Ha MPAKTHUKE;

— OBJIaJICHHE CMOCOOAMU BBIMOJHEHUS PACUYETOB ISl HAXOXACHUS: YIEIbHON TEMIO0EMKOCTH,
KOJIMYECTBA TEIUIOTHI, HEOOXOAMMOIO [Ulsl HarpeBaHMs Tejda WM BBIIEISEMOIO0 WM IpU
OXJIQXJCHUM, YJEIbHOM TEIJIOTHl CrOpaHUsl TOIUIMBA, YJEIbHOM TEIUIOTHI IJIABJIEHUS,
BJIQXKHOCTH BO3/1yXa, YJEJNbHOM TEIIOTHl MapooOpa3oBaHusa u kKoHxaeHcanuu, KIIJ[ TemnoBoro
JIBUTaTEJs;

— yMmeHue nonb3oBaTbest CU M mepeBoauTh €AMHMIBI H3MEpEeHUs] (U3UYECKUX BEIMYUH B
KpAaTHBIE U J10JIbHBIE €IUHULIBL;

— YMEHUE UCIO0JIb30BATh MOJTYYECHHbIE 3HaHUS B TIOBCEHEBHOM >kM3HU (OBIT, IKOJIOTHUS, OXpaHa
OKPYKAaroIIel CpeIbl).

DJIEeKTPOMarHUTHbIE SIBJICHUS

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOCHUS TEMBI SIBISIOTCS:

— MOHUMAaHHUE U CIIOCOOHOCTh OOBACHATH (PU3HUECKUE SBIICHUS: AJIEKTPU3ALINS TEJ, HarpEBaHUE
MIPOBOJIHUKOB AJIEKTPUUECKUM TOKOM, SJIEKTPUUYECKUM TOK B METAJIAX, SJEKTPUUECKUE SIBJICHUS
C TNO3UIUHU CTPOCHHUS aToMa, ACMCTBHS DJIEKTPUYECKOr0 TOKA, HaMarHMYEHHOCTh JKene3a M
CTalM, B3aMMOJEICTBHE MAarHUTOB, B3aWMOJECHCTBHE NPOBOJHHKA C TOKOM M MAarHUTHOMU
CTpEJKH, JAEWCTBUE MAarHUTHOTO MOl Ha HPOBOJAHUK C TOKOM, HPSIMOJIMHEHHOE
pacrpocTpaHeHHe CBeTa, 00pa30BaHKME TEHU U MOJIyTEHHU, OTPAXKEHUE U NIPETOMIIEHUE CBETA;

— TIOHUMaHWE M CIOCOOHOCTHh OIKCHIBATH U OOBSICHATH (PU3WUYECKUE SIBICHUS/TIPOIECCHI:
AJIEKTPOMATrHUTHA WHAYKIUS, CAMOMHAYKILIMS, TMPEJIOMJIEHUE CBETa, JUCIEpPCUsi CBETa,
MOTJIOUICHUE U UCITyCKaHHE CBETa aTOMaMH, BOSHUKHOBEHUE JIMHEHYAThIX CIEKTPOB UCITYCKaHUS
Y TIOTJIOIICHHS;

— 3HAHHE U CIIOCOOHOCThH JaBaTh OMpPENEICHUs/ONUCaHUs (PU3NYECKUX MOHSATHI: MarHUTHOE
noyie, JUHUM MAarHUTHOM WHAYKIMU, OJHOPOAHOE W HEOJHOPOJHOE MAarHUTHOE TIOJIe,
MarHuTHBI  TMOTOK, TEPEMEHHBIM  JJEKTPUYECKUH  TOK, DJIEKTPOMarHUTHOE  IIOJIE,
DIIEKTPOMArHUTHBIC BOJHBI, JJEKTPOMArHUTHBIE KOJeOaHWs, paANOCBA3b, BUIUMBIA CBET;
(GU3UYECKUX BEIWYWH: MarHUTHAs WHIYKIWS, WHIYKTUBHOCTH, MEPUOJ, YacCTOTa M aMIUIATYAa
AIIEKTPOMATrHUTHBIX KOJICOAHH, TOKA3aTEeIH MPEIOMIICHHUS CBETA;



— 3HaHWe (HOPMYIMPOBOK, NMOHUMAHHUE CMbICIA U yMEHHE MPUMEHSATh 3aKOH MPEIOMIICHHS
cBeTa ¥ mpaBwiio JIeHIa, KBaHTOBBIX MTOCTYIaTOB bopa;

— TMOHUMAaHHE CMBICIa OCHOBHBIX (PM3MUYECKUX 3aKOHOB U YMEHHUE NPUMEHSTh MX Ha MPAKTHKE:
3aKOH COXPAaHEHHUs IIEKTPUYECKOTO 3apsAa, 3akoH Oma Uil y4acTKa e, 3aKoH J[Koyis

— JleHna, 3aKOH OTpaXEHMsI CBETA, 3aKOH IPEJIOMJICHHS CBETa, 3aKOH IPSIMOJIMHEHHOIO
pacnpoCTpaHEHUs CBETA;

— YMEHHUE U3MEPSATH: CUILY UIEKTPUUYECKOTO TOKA, FIEKTPUUECKOE HANPSKEHUE, IEKTPUUECKUN
3apsif, DJEKTPUYECKOE CONpPOTHUBIIEHHE, (OKYCHOE PpacCTOSHUE cOoOMparomeil JUH3BI,
ONTHUYECKYIO CHIIY JINH3BI;

— BJIAJICHUE DKCIECPUMEHTAIBHBIMU METOIAMM MCCIENOBAaHUS 3aBMCHUMOCTH: CHJIBI TOKAa Ha
Y4acTKe LIENH OT 3JIEKTPUUECKOTO HAINPSLKEHUS, SIEKTPUUYECKOTO COMPOTUBIICHUS NIPOBOJHUKA
OT €ro JUIMHBI, IUIOIIAJU IIONEPEYHOIO CEYEHHs M Marepuala, 3aBUCUMOCTH MAarHUTHOIO
JEHCTBUS KaTYyIIKM OT CHUJIbl TOKAa B ILENH, U300pak€HUs OT pacHOJIOKEHHUS JIaMIIbl Ha
Pa3IMYHBIX PACCTOSIHUAX OT JIUH3BI, yIJla OTPAKEHUs OT yIJla NaJCHNs CBETA Ha 3€PKaJlo;

— NOHMMAaHHUE NPUHIMIA AEUCTBUSI AIEKTPOCKOIIA, dJIEKTPOMETPA, TajIbBAHUUYECKOIO 3JIEMEHTA,
aKKyMmyJsTopa, (OHapHKa, peocraTa, KOHJEHCaTopa, JiaMIbl HaKalMBaHUS U CIIOCOOOB
oOecrnieueHrs 6€30IaCHOCTH MPU UX UCIOJIBb30BAHUU;

— 3HAHME HA3HAYCHHUs, YCTPOMCTBA M IPHUHLMINA JEHCTBUA TEXHUYECKMX YCTPOMCTB:
DIIEKTPOMEXAHUYECKUH WHAYKIMOHHBIA TE€HEepaTop MEpEeMEHHOro TOKa, TpaHchopmarop,
KoJIeOaTeNbHbIN KOHTYp, AETEKTOpP, CHEKTPOCKOII, ClieKTporpad;

— paznn4ath (HOKYC JIMH3bI, MHUMBIH (OKYC U (HOKYCHOE PACCTOSIHUE JIMH3BI, ONITUYECKYIO CHITY
JMH3Bl U ONTUYECKYIO OCh JIMH3bI, COOMPAIOIIYI0 M PACCEHUBAIOLIYIO JIMH3bI, M300pakeHus,
JaBaeMbIe COOMPAIOIICH U PacCEeNBAIOIIECH JIMH30M;

— BJIAJICHUE CII0COOAMHU BBINOJIHEHUS] PAacueTOB JUIl HAXOXKJICHMs: CUJIbI TOKA, HANpPSDKEHUS,
CONPOTUBIIEHUS NPU NAPAJUIETBHOM U IOCIEAO0BATEIbHOM COEIUHEHUH IPOBOJHUKOB,
YIENbHOTO CONPOTUBIEHHUS HPOBOJHHMKA, pabOTbl M MOIIHOCTH 3JEKTPUYECKOro TOKa,
KOJIMYECTBA TEIUIOTHI, BBIJIEISIEMOIO MPOBOJHUKOM C TOKOM, €MKOCTH KOHJEHcCAaTopa, paboThl
3IIEKTPUYECKOTO MO KOHJIEHCATOpa, SJHEPTUU KOHIEHCATOPa;

— MOHUMAaHHE CYyTH METO/1a CIEKTPAIbHOTO aHAJIM3a U €r0 BO3MOKHOCTEH;

— YMEHHE UCIOJb30BaTh MOJIyYCHHbIE 3HAHHSI B TIOBCEAHEBHOM JKMU3HU (3KOJIOTUs, OBIT, OXpaHa
OKpYXKaroIlen cpeJibl, TeXHUKA 0€3011acHOCTH).

KBanToBbI€ iBJICHUS

IIpenmMeTHBIMHU pe3yJIbTATAMH OCBOCHMSI TEMBI SIBJISIOTCS:

— T[IOHMMaHHE€ U CHOCOOHOCTh OIMCBHIBaTh M OOBACHATH  (PU3MUYECKHE  SBICHMSL:
PaAMOaKTUBHOCTh, HOHU3UPYIOLIUE U3ITYUECHHUS;

— 3HaHME M CHOCOOHOCTh JaBaTh OIpPEJCIICHUS/ONUCAaHUS  (U3UUYECKUX  IOHATHI:
PaAMOaKTUBHOCTh, anb(a-, 0eTa- U raMMa 4acTUIbl, (U3NYECKUX MOJIENEH: MOJIEIH CTPOCHHUS
aTomoB, mnpeoxenHsle /[I. Tomconom u 3. PesepdopaoM; npoTOHHO-HEHTpOHHAs MOJEINb
aTOMHOTO fJpa, MOJENb Ipoliecca [eNEHUs sipa aToMa YpaHa; (QU3NYECKUX BEIMYUH:
NOTJIOIIEHHAsT /1032 M3JIydeHus, Kod(p(uUuUeHT KauecTBa, SKBHUBAJICHTHAs J03a, IEPUOJ
noJjrypacrnana;

— YMEHHE MPUBOJUTH MPUMEPHI U OOBSICHATH YCTPOMCTBO M MPUHIMI JEHCTBUS TEXHUYECKUX
YCTPOMCTB M YCTAHOBOK: cUeTUHK ['elirepa, kamepa BuinbcoHa, my3sIppKOBas KaMepa, siACpHBIN
peaKTop Ha MEJUICHHBIX HEUTPOHAX;

— YMEHHE U3MEPATH MOIHOCTb J103bl PaJIMOAKTUBHOTO U3TYyY€HUs OBITOBBIM JO3UMETPOM;

— 3HaHue (HOpMyITUPOBOK, TOHUMAHHUE CMBICIIA U YMEHHE

IPUMEHSTh: 3aKOH COXPAaHEHHsS MAacCOBOTO 4YHCIa, 3aKOH COXpaHEHHs 3apsja, 3aKoH
paZioaKTUBHOTO paciaja, MPaBUIO CMELEHUS;

— BIIaJIcHUE DSKCIEPUMEHTAIbHBIMU METOJaMH HCCIEJOBaHUS B MpOIEcCe H3YUYCHHUS
3aBUCHUMOCTH MOLIHOCTHU U3JIy4EHMs POJYKTOB pacnajia pajoHa OT BPEMEHH;

— MOHUMAaHHE CYTH IKCIIEPUMEHTAIILHBIX METOJIOB UCCIIEI0BAaHUS YaCTHII;



— YMEHHE HCIOJIb30BaTh MOTYYCHHBIC 3HAHUS B TIOBCETHEBHOM KU3HU (OBIT, SKOJIOTHUS, OXpaHa
OKPY’KaIOIIIEH Cpeibl, TEXHUKA 0€301TaCHOCTH | Ap.).

Crpoenne u 3Boonus Beesennoi

[IpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHUS TEMBI SIBJISIOTCS:

— MIPE/CTABIEHUE O COCTAaBE, CTPOCHUH, IPOUCXOXKIEHUH U Bo3pacTe COHEYHON CUCTEMBI;

— YMEHHUE MPHUMEHSTh (PU3NYECKUE 3aKOHBI A1 OOBbsSCHEHUS ABMKEHUs riaHeT ColiHedHOU
CUCTEMBI;

— 3HaHME€ U CIOCOOHOCTb JaBaThb OMNPEICICHUS/ONUCAHUS (QUIUYECKUX MOHATHM:
TEOLIEHTPUUECKAs U TEIUOLIEHTPUUECKAs CUCTEMBI MUDA;

— oObscHenue cytu 3¢ dekra X. [Jomiepa; 3HaHne GOPMYIUPOBKUA U OOBSICHEHHUE CYyTH 3aKOHA
9. Xab0ia;

— 3HaHHE, YTO CYLIECTBEHHBIMU MapaMeTpamMu, OTIIMYAIOUIUMH 3BE3/Ibl OT IUIAHET, SIBJISIFOTCS HX
Macchl U HCTOYHUKU SHEPruu (TEPMOSIEpPHbIE PEAKIMU B HEApax 3BE3[ U pPaJUOAKTHBHbBIC
B HEJ[pax IUIaHEeT), 4yTo 3akoH . Xal0ia sBWICA HKCIEPUMEHTAJIbHBIM IOATBEPKICHUEM
MoJeIM HecTanuoHapHoW BcenenHnol, otkpeiToii A. A. ®puamaHoM; — CpaBHUBATH
dusznueckue W OpOUTANbHBIE MMapaMeTphbl IUTAHET 3E€MHOM TpPyNNIbl C COOTBETCTBYIOIIMMU
napaMeTpamH IJIaHET-TUTAaHTOB U HAXOJUTh B HUX OOLIee U pa3IMuHOE.

BbInycKHUK MOJYYUT BO3MOKHOCTH HAYUYUTHCS:

* 0CO3HABATh [IEHHOCTh HAYYHBIX MCCIICOBAHUH, POJIb (U3UKU B PACIIMPEHUH NPEICTAaBICHUN
00 OKpyXarolleM MUpE U €€ BKJIJ B YIYUIlIEHUE KaUeCTBA KU3HU;

* WCMOJNB30BaTh IPHUEMBI TIOCTPOCHHUS (PHU3MUECKUX MOJAENeH, IMoucka u  (HOPMYITHPOBKH
JIOKA3aTeNbCTB BBIABUHYTHIX THUIOTE3 M TEOPETUYECKHX BBIBOJOB Ha OCHOBE HSMIIMPUYECKU
YCTaHOBJICHHBIX (DaKTOB;

* CpaBHUBATh TOYHOCTh H3MEPEHHs (PU3UYECKHX BEIMYMH MO BEIMYMHE HX OTHOCHTEIHHOM
MOTPEITHOCTH MPY MTPOBEACHUH MPSMBIX H3MEPEHUM;

* CaMOCTOATEIHHO MPOBOAUTH KOCBEHHBIE U3MEPEHUS U HCCIEAOBaHUSA (DU3MUECKUX BEIHUYUH C
UCTIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpEHUs: (M3NYECKUX BEIMYHH, BRIOMPATh CPEICTBA
U3MEpPEHUsI C Y4YeTOM HEOOXOAMMON TOYHOCTH HW3MEpPEHHI, 00OCHOBBIBATH BBIOOp crocoba
U3MEpEHMs, aJeKBaTHOIO IIOCTABJIEHHOM 3ajaye, MPOBOJUTh OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YJIbTATOB;

* BOCIIPUHUMATh UH(POpPMALIUIO PU3NYECKOTO COACPKAHUS B HAYUHO-TIOMYJISIPHOM JTUTEpaType u
CpelIcTBaX MaccoBOiM HH(poOpManuu, KPUTHUECKHU OICHUBATh MOIYYCHHYIO HWHGOpPMAIHUIO,
aHAJM3UPYsl €€ COJIEP’KaHKUE U IaHHbIE 00 UCTOYHUKE UH(GOPMAITUH;

* co3JaBaTh COOCTBEHHbIE NMHUCBMEHHBIE M YCTHbIE COOOIIEHHS O (PU3NYECKUX SBJICHUSAX Ha
OCHOBE HECKOJIbKMX HCTOYHMKOB HMH(OpMalMH, COMPOBOXKAATh BBICTYIUIEHHWE MpE3eHTaLueH,
YUUTHIBasi 0COOCHHOCTH ayAUTOPUU CBEPCTHUKOB.

OOGecneynTh JOCTHKEHUE IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS OCHOBHOW 00pa3oBaTEebHOU
IpOTpaMMbl, CO3/1aTh OCHOBY JUIsl CAaMOCTOSATENBHOTO YCIEHIHOTO YCBOEHHUS OO0ydYaroIIMMUCS
HOBBIX 3HaHWM, yMEHUH, BUJOB U CIIOCOOOB JI€ATENBHOCTH JIOJKEH CHCTEMHO-/1EATEIbHOCTHBIN
noaxoJ. B cooTBeTCTBUU € 3TUM MOJIXOJOM MMEHHO aKTUBHOCTH OOYYAlONIMXCS MPU3HAETCS
OCHOBOI JOCTHMKEHHS pa3BUBAIOIIMX LIeJeil 00pa30BaHUsl — 3HAHUS HE MEPEAAI0TCs] B TOTOBOM
BUJIE, a TOOBIBAIOTCS YYAILIMMUCS B MPOLIECCe MO3HABATENbHON JiessTenbHOCTH. OJTHUM U3 IMyTen
MOBBILICHUS] MOTUBALUU U () PEKTUBHOCTH y4EeOHOMN AESITETbHOCTA B OCHOBHOM IIKOJIE SBIISETCS
BKJIIOYEHHE YYaIIMXCS B Yy4e€OHO-HMCCIEIOBATENbCKYI0 M IMPOEKTHYIO AEATENbHOCTb, KOTOpas
UMEET CIIeAYIOUIEe OCOOEHHOCTH:

1) nenu m 3agauu 3TUX BUAOB JEATEIBHOCTH YUYAIUXCS OMPEAENSIOTCS KaK UX JMYHOCTHBIMU
MOTHBaMM, TaK U COLMAJbHBIMU. OJTO O3HAYaeT, YTO Takas JAEATeIbHOCTb JOJDKHA OBbITh
HaIpaBlieHAa HE TOJHKO HA TIOBBIIICHHE KOMIIETEHTHOCTH MOJPOCTKOB B MPEAMETHON 00JIacTH
OTpe/IeNIeHHBIX YYeOHBIX AMCLUUIUIMH, HE TOJBKO Ha pa3BUTHE WX CIOCOOHOCTEH, HO U Ha
CO3/aHHE MPOYKTA, UMEIOLIETO 3HAYUUMOCTD IS IPYTHX;



2) ydeOHO-UCCIeIoBaTeNbCKasl M MPOCKTHAS JCSITEeIbHOCTh JOJKHA ObITh OPraHU30BaHA TaKUM
00pa3zoM, 4TOOBI ydaluecs CMOTJIM Peau30BaTh CBOM MOTPEOHOCTH B OOIIIEHNUH CO 3HAYNMBIMHU,
pedepeHTHBIME TPYIIIAMH OJHOKIACCHUKOB, YIUTENEH U T. 1.

Crpost pa3IMyHOTO pojJa OTHOUIEHUS B XOJ€ LIEJICHAIPABICHHOM, IMOMCKOBOM, TBOPYECKON WU
MPOJIYKTUBHOM JI€ATEIbHOCTH, OJAPOCTKY OBJIAJCBAIOT HOPMaMHU B3aMMOOTHOIIEHUHN C Pa3HBIMU
JIOJbMH, YMEHUSIMU MEPEXOJIUTh OT OAHOTO BHUJA OOHICHUS K APYromy, MPHUOOPETAIOT HABBIKU
WHIWBUIYAILHON CAaMOCTOSTEIHLHONU PabOThl M COTPYAHHYECTBA B KOJIJICKTUBE;

3) opranuzanusi yueOHO-HUCCIIEOBATENBCKUX M MPOEKTHBIX PabOT LIKOJIBHUKOB 00ECIeYrBaeT
COUETAaHME PA3JIMYHBIX BHUJIOB IO3HABATEIBHOM NEATENIbHOCTU. B 3THX BUIAxX AESITEIbHOCTH
MOTYT OBITh BOCTPEOOBaHBI MPAKTUYECKH JIOObIE CIHOCOOHOCTH MOIPOCTKOB, pPEaTH30BaHbI
JUYHBIC IPUCTPACTHS K TOMY WM HHOMY BU]Y €SITEIIBHOCTH.

@®opMbI 1 METOAbI OPTraAaHU3ANMHU Y4EOHOM JesITeJIbHOCTH YYAalMXCs B Mpoiecce 00y4eHusl.
OcHoBHOM (popmoii opraHu3anmuy yaeOHOTO MPoIiecca SBISIETCS KIACCHO-YPOYHAsi CUCTEMa,
Takue (HOpMBI KaK: JIEKLUU, CEMUHAPBI, 3a4EThl, TAOOpaTOpHbIE padOThI, TBOPUECKUE 3aJaHUS U
MPOEKTHI. B KadyecTBe AOMOIHUTENBHBIX (POPM OpraHu3aiuu 00pa3oBaTeIbLHOrO Mpolecca
UCIIOJIB3YETCS] CUCTEMA KOHCYJIbTALIMOHHON MOAJIEPKKH, UHANBUYAJIbHBIX 3aHATHH,
caMoCTOsITeNIbHAS Pad0Ta yJaluxcs ¢ UCTIOIb30BAaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
texHojoruil, npumenenus KT, LIOP Ha ypokax, mpobieMHO-IHATOTHYECKOro crnocoda
00ydYeHUsI, CO3/TaHUe CUTYAIlUH 3aTPYAHCHUS U Pe(PIICKCHH B OCYIIICCTBIIIEMOM EATEIHbHOCTH,
Pa3IMYHBIX BUJIOB JEATEIbHOCTH.

Opranu3anusi CONPOBOXKACHUS yJalllUXCsl HAPABJICHA HA: CO3/IaHUE ONTUMAIbHBIX YCIIOBUM
00y4YeHHs; UCKITIOUEHHE ICUXOTPAaBMUPYIONIHNX (DaKTOPOB; COXPAaHEHHE IICUXO0COMATHUECKOTO
COCTOSIHHSI 3/TOPOBbSI YUAIIUXCS; PA3BUTHE TIOJIOKUTEIHHON MOTHBAIIMU K OCBOCHUIO
MPOrPaMMbl; pa3BUTHE UHAUBUAYAIBHOCTH U OJAPEHHOCTH KaXI0ro peOeHKa.

®opMbl aTTECTALMHU HIKOJIbHUKOB.
ATTecTanys IKOJIbHUKOB, IPOBOJMMAS B CHCTEME, MTO3BOJISIET, HAPSALY C (HOPMUPYIOIIHM
KOHTPOJIEM IIPEIMETHBIX 3HAaHUH, MPOBOAUTHE MOHUTOPHUHI YHUBEPCAJIBHBIX U IPEAMETHBIX
y4eOHBIX JICUCTBHI.
e [IpomexyTrouHas (popmupyrolIas) aTTecTalms:
caMmocTosiTeNbHbIE paboThI (J10 10 MUHYT);
nabopaTopHo-ipakTUYecKue padoTsl ( 45 MUHYT);
JMAarHOCTHYECKOE TECTUPOBAHKE (OCTaTOYHBIE 3HAHUS 110 TEME, YCBOCHUE TEKYIIETO
y4eOHOro Marepuaia, COMyTCTBYIOIIEe MOBTOpeHue) — 5 ... 15 MUHyT.
HToroBas (KOHCTaTUPYIOIIAs) aTTECTALUA:
KOHTPOJIbHBIE TeMaThdeckue paboTsl (45 MUHYT);
UTOrOBbIE KOHTPOJIbHBIE paboThI (45 MUHYT)
3a4ueThl (45 MUHYT)

COJAEP)KAHUE KYPCA

7 kaacc (68 4, 2 u B HegeJ110)

Beenenue (4 1)

®usnka — Hayka o mnpupoje. Pusznueckue Tena W sABiIeHUd. DHU3MYECKHMe CBOWCTBA Tell.
Habmonenue u onucanue gusnueckux siBieHu. Ou3ndeckuil sKcrepuMenT. MojenupoBaHue
SABICHUA M OO0BEKTOB Mpuponabl. duznueckue BenW4YUHBL. V3MepeHus (Qu3MuecKHX BETUYMH:
JUIMHBI, BpeMEHH, TeMmreparypbl. Pusznueckue npubopsl. MexayHapogHas CHUCTEMa EIMHMUII.
TouHOCTE M TMOrpemHocTs U3MepeHuil. dusndeckue 3aKOHBI U 3aKOHOMepHOCTH. Pusnka u
TexHuka. Hayunelii Meton mos3Hanus. Ponb ¢usuku B popMHpOBaHMM €CTECTBEHHO-HAYUHOU
TPAMOTHOCTH.

OPOHTAIJIBHAS JIABOPATOPHAS PABOTA

1. Onpenenenue EeHbI JeIeHUS U3MEPUTEIHLHOT0 MpUOopa.

IlepBoHayaJILHLIE CBEAEHNS 0 CTPOECHHH BelecTBa (6 1)




Crpoenue BemiectBa. ATOMBI W MOJEKYJbl. ONBITHL, JTOKa3bIBAIOLIME ATOMHOE CTPOEHUE
BeIEeCTBA. TerioBoe IBMKEHHWE aTOMOB M MOJeKyn. bpoyHoBckoe npmwkenue. (uddys3us B
razax, SKMJKOCTSIX W TBEpAbIX Tenax. B3aumopeicTBue dacTuil BellecTBa. ArperarHbie
COCTOSIHMSI BellecTBa. MOJEIM CTPOEHHUs TBEPABIX TeN, KUAKOCTEH u razoB. OOBsCHEHUE
CBOMCTB Ta30B, JKHJKOCTEH | TBEpAbIX TeJl Ha OCHOBE MOJICKYJISIPHO-KMHETHUYECKUX
MPEJCTaBICHUH.

OPOHTAIJIBHAA JIABOPATOPHAA PABOTA

2. OmnpeneneHue pa3MepoB MajbIX TEJl.

B3aumoneiicreus tea (23 4)

Mexannueckoe nsuxeHue. Tpaekropus. Ilyre. PaBHOMEpHOE M HEpaBHOMEpPHOE [BHKCHHE.
Cxopoctb. ['paduku 3aBUCUMOCTH ITYTH U MOAYJISI CKOPOCTH OT BPEMEHH JIBUYKEHUSI.

WNuepuusa. MaepTHOCTSH Te. B3aumonelictBue tei. Macca tena.

N3mepenne maccel Tena. [InmotHocts BemecTBa. Cuna. Cuna tsokxectd. Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena. CBs3p MEX1y CUIION TSKECTH U Maccoi Tena. Cua TSKECTH Ha JPYTUX IUIaHe-
tax. Jlunamomerp. CrokeHue ABYX CUJI, HAPABJICHHBIX MO OAHOU NMpsMOM. PaBHO e CTBYIOIIAs
JnByx cuil. Cuna tpenus. ®usnueckas npupoaa HedecHbIX Tea COTHEUHON CUCTEMBI.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

3. 3MepeHue Macchl Tela Ha PhlYaKHbIX Becax.

4. Usmepenue o0bema Tena.

5. Onpenenenue MIOTHOCTH TBEPJOTO TeENA.

6. I'panynpoBanuie npy>XUHbI U U3MEPEHUE CHII JUHAMOMETPOM.

7. BbIsicHeHHE 3aBHCHUMOCTH CHJIbI TPEHMSI CKOJBXEHUS OT TUIOMIAAN CONMPHUKOCHOBEHUS TeNl U
MPUKUMAIOLIEH CUIIBL.

JlaBjieHue TBePAbIX TeJ, "KUAKOCTel ¥ 1a30B (20 )

HaBnenue. [laBnenue TBepAapix Ted. Enuuunel maMepenust AasieHus. CrocoObl M3MEHEHHUs
nasieHus. Jlapnenue raza. OObsICHEHHE AABJICHUS ra3a Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX
npeacraBinenunil. [lepegaua paBineHuss razamu W KuakocTssMu. 3akoH [lackans. [laBnenue
JKUJKOCTH Ha JHO M CTeHKH cocyna. CooOmiaromumecs cocyabl. ATMmocdepHoe TaBlieHue.
Metonsl u3Mepenust atmochepHoro masineHus. OmnbiT Toppuuermnu. bapomerp-anepous,
MaHoMeTp. ATMocdepHOe AaBICHHE Ha Pa3IMYHBIX BbICOTax. [ MapaBIuueckre MeXaHU3MbI
(mpecc, Hacoc). [TopurHeBo KUAKOCTHBIN Hacoc. [laBieHue )XKUIKOCTH U Ta3a Ha MOTPY>KEHHOE
BHUX Teno. 3akoH Apxumena. YcioBus IutaBaHusi Ten. [lmaBaHue Tenm U CY/OB.
BoznyxomnnaBanue.

®OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

8. OmnpezeneHne BHITAIKUBAIOLIEH CUIIBI, AEHUCTBYIOLIEH

Ha TOTPYKEHHOE B KUIKOCTh TEJO.

9. BolsicHeHMEe yCIOBUH TUIaBaHUS Tela B )KUJIKOCTH.

PaGoTa M MOIIHOCTEL. JDHeprug (15 u)

[IpocTble MexaHU3Mbl. Y CIIOBUS PaBHOBECHUS TBEPJAOrO Tejld, UMEIOLIEr0 3aKPEIUICHHYIO OCh
JnBWKeHUs. MoMeHT cunibl. LleHTp Tskectu Tena. Periuar. PaBHoBecue cui Ha peryare. Peryaru B
TeXHHKe, ObITy W mpupoxae. [loaBMkHbIE M HEMOJBWXKHBIE Onoku. PaBeHcTBO paboT mpu
HCIIOJIb30BAaHUU TPOCTBHIX MEXAaHU3MOB («30JI0TOE MpaBUJIO» MEXaHUKH). Buabl paBHOBecusl.
KoadduimeHT monesHoro neicTBus MEXaHU3MA.

Oneprus. [loTeHunanbHas u KuHeTHYecKas sHeprus. [IpeBparnienue sHepruu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

10. BersicHeHHE yCIIOBHSI paBHOBECHS pblYara.

11. Onpenenenue KII/I npu noaseme Tena 1o HaKJIOHHOU

MJIOCKOCTH.

8 kaacc (70 4, 2 y B HegeJ110)
TenyoBbie saBJeHUud (23 4)




TennoBoe nBumxenue. TemnoBoe paBHoBecue. Temmneparypa. Buyrpennss sueprusi. Pabora u
temonepenayda. TemnonpoBogHocTs. KouBekuus. M3myuenue. IIpumepsl Temonepenayu B
npupoae M TexHuKe. KoaumyecTBO TEIUIOTHI. YJAENbHAasg TEIUIOEMKOCTb. Pacuer konuyecTBa
TEIUIOTHl MpPH TeIuiooOMeHe. YenbHas TeIUloTa CropaHusl TOIUIMBA. 3aKOH COXpaHEHUs U
IIPEBpALCHMs] SHEPIUU B MEXaHMUYECKUX U TEIUIOBBIX Ipoueccax. [laBiaeHue u oTBepiaeBaHue
KPUCTAJUIMYECKUX TeJ. YJenbHas TeruioTa IuiaBieHus. Mcnapenue m konaeHcauus. Kumnenue.
3aBUCUMOCTh TEMIEPAaTypbl KUIIEHUS OT JaBJICHUA. YJelbHas TEIIoTa MapooOpa3oBaHUS.
Bnaxnocts Bo3nyxa. OObsICHEHHME W3MEHEHHUs arperaTHOro COCTOSIHHMS BELIECTBAa Ha OCHOBE
MOJICKYJISIPHO-KMHETHYECKUX MpeacTaBieHuid. Pabora rasa npu pacumpenuu. [IpeobpazoBanue
SHEPIrHM B TEIUIOBBIX MamWHax. J[Burarenb BHyTpeHHero cropanus. IlapoBas Typoumna. KITJ]
TEIIOBOTO JIBUTATENsl. DKOJOTMUYECKHE MPOOIEMBI MCTIOJIb30BAHM TEIUIOBBIX MAIIHH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

1. CpaBHEHUE KOJIMYECTB TEIIOTHI IPU CMELIMBAHNUN BO/bI Pa3HOM TEMIIEPATYpBHI.

2. 3mepenue yaenbHON TEMI0EMKOCTH TBEPAOTO TEa.

3. 3MepeHue BIaXXHOCTH BO3yXa.

JyekTpuYeckue aBjaeHus (31 9)

Onextpuzanus  ¢usndecknx Ten. J[Ba poma ANEKTpHUECKHX 3apsaaoB. BzammopeiicTBue
3apSKEHHBIX Tell. [[enMMOCTh 3JIEKTPUYECKOro 3apsja. OJIEKTPOH. 3aKOH COXpaHEHUs
ANIEKTpUYECKOro 3apsna. I[IpoBOOHUKM, AMAIEKTPUKUA M IOJYHPOBOJHUKH. OJIEKTPOCKOIL
DnekTpuueckoe Tmojie Kak ocoOblii Bua Matepud. CrtpoeHue aroma. HampspkeHHOCTH
ayieKTpudeckoro mojs. JlelicTBUE 5SIEKTPUYECKOro IOJIsl Ha  AJIEKTPUYECKUE  3apsjibl.
Konnencarop. DHeprus 3JeKTpUYECKOro noJig KOHAeHcaTopa. DNeKTpuiYeckuid Tok. lctouHuku
TOKa. DJEKTpUUECcKas LIeNb U €€ cOocTaBHbIE yacTu. HampaBiieHue u NeiCTBUS 3JIEKTPHYECKOIO
toka. Hocurenu snexkrpuyeckux 3apsnoB B Metaiuiax. Cuna Toka. DIIEKTPUUECKOe HaIpsKEHUE.
DNEKTPUYECKOE CONMPOTHUBIIEHUE MPOBOJHUKOB. ENMHUIIBI CONPOTHUBIEHUS. 3aBUCUMOCTb CHJIbI
TOKa OT HamnpsbkeHus. 3akoH Oma Juisl ydacTKa LeNu. YJEIbHOE CONpOTHBIEHUE. PeocTaTsl.
[TocnenoBarenbHOE W MapajuIeIbHOE COEAWHEHHUE MPOBOJAHMUKOB. PaboTa 3/IeKTpHUECKOro MOJIs
M0 MEPEMEUICHUIO 3JIEKTPUUECKUX 3apsAaoB. MOIIHOCTh 3JIeKTpuueckoro Toka. HarpeBanue
IPOBOJAHMKOB  JJIEKTPUYECKMM  TOKOM.  3akoH  JIxoyns—JleHna.  DiexTpuueckue
HarpeBaTelbHble U OCBETUTENbHbIE Npubopsl. KopoTkoe 3ambikanue. IIpaBuna GezomacHocTH
pHu paboTe C dAEKTpONpUdOpamu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. COopka dJIEKTPUUECKOH e U U3MEPEHUE CUJTBI TOKA B €€ Pa3IMYHBIX ydacTKax.

5. U3mepenne HanpsHKeHMs Ha pa3IMUHbIX Y9acTKaX 3JIEKTPUUYECKOM LEMH.

6. PerynupoBaHue cuiibl TOKa pEOCTATOM.

7. I3MepeHne conpoTUBIIEHHs TPOBOJHUKA IIPU TOMOLIN aMIIEPMETPA U BOJIBTMETPA.

8. 3mepeHne MOIITHOCTH U padOTHI TOKA B AJIEKTPUUECKOM JIaMIIe.

DJIeKTPOMATrHUTHBIE siBJeHus (6 1)

OmneiT OpcTena. MarautHoe mosie. MarHuTHoOE moJie IpsIMOro Toka. MarHUTHOE MOJIe KaTYIIKH C
ToKOM. [TocTossHHBIE MarHUTHl. MarHuTHOE MOJI€ MOCTOSHHBIX MAarHUTOB. MarHuTHOE

nosie 3emnu. B3aumopeiictBue MarHuToB. /[eficTBME MarHUTHOTO MOJIS Ha MPOBOJIHUK C TOKOM.
DNIEKTPUUYECKUI IBUTATETb.

®POHTAJIBHBIE JIABOPATOPHBIE PABOTHI

9. CHopka 371eKTpOMarHuTa U UCTIbITAaHNE eTo JIeHCTBUS.

10. N3ydyeHue 31eKTpUIECKOro IBUTATENs TOCTOSSHHOTO TOKA

(Ha MozieTN).

CaeToBble aBjaenus (10 4)

Hctounuku csera. IIpsimonuHeiiHOe pacnpocTpaHeHue cBeTa. Buaumoe NBUKEHUE CBETHIL.
OtpaxeHue cBeTa. 3aKoH oTpakeHMs cBeTa. [lnockoe 3epkaino. IIpenomnenue csera. 3a-

KOH mnpenomieHust cera. JInH3bel. DokycHoe paccrosiHue JnH3bl. OnThyeckas CUJIa JIMH3BI
N3o06paxenus, 1aBaemble JTUH30M. ['11a3 kak onTudeckas cucrtema. Onruyeckue npubopsl.
OPOHTAIJIBHA A JIABOPATOPHAA PABOTA




11. U3ydenue cBOMCTB M300paskeHMs B JTMH3AX.

9 kaacc (105 4, 3 4y B HEzEINIO)

IHoBTOpenue (2 4)

3aKkoHbI B3auMoecTBUS U ABH:KeHHs TeJl (34 1)

Mexanuueckoe JaBWXKeHME. MaTepuanpHas TOuYka Kak MoJenb (U3MYECKOro  Telna.
OTHOCHUTEIBHOCTP MEXAHUYECKOrO0 JBMXKEHMs. ['eoneHTpuyeckas M IeJIMOLEHTpUYecKas
cucreMbl Mupa. Cucrema otcuera. PuU3MUECKUE BEJIWYMHBI, HEOOXOAMMBIE Ul OINMCAHUS
JBIDKCHUS, M B3aHMOCBS3b MEXIy HUMH (IIyTh, MEpEeMEIIEeHHE, CKOPOCTh, YCKOPEHUE, BpeMs
NBWOKEHUs). PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHEHHOe JBMkeHue. ['paduxu
3aBHCUMOCTH KMHEMATHUYECKUX BEJIMYMH OT BPEMEHHU NPH PABHOMEPHOM M PABHOYCKOPEHHOM
IBWOKeHUU. PaBHOMepHOe NBHKeHHE N0 oKpyxkHocTH. Cuna. Exununs! cunsl. MHepuuanbHas
cucrema otcyera. 3akoHbl HprotoHa. CBoOonmnHoe magenue ten. Cuia TsHKecTH. 3aKOH
BCEMHMPHOI0o TAroTeHus. VckyccTBeHHble cnyTHUKM 3emid.  Bec Ttenma. HeecoMmocTs.
Hckyccmeennvie cnymuuku 3emau. Illepeas kocmuueckas cxopocms. Wmmynbe. 3akoH
COXpaHEeHMsI UMITyJbca. PeakTuBHOE JBM)KEHUE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

1. UccnenoBanue paBHOYCKOPEHHOI'O IBUXKEHUS 0€3 HauaabHOH CKOPOCTH.

2. 3mepenue yckopeHusi CBOOOAHOTO MaCHHS.

Mexann4deckue Koae0aHus U BOJHbI. 3BYK (15 1)

Konebarenpnoe nBmwxkenue. Konebanus rpy3a Ha mnpyxkuHe. CBoOOAHBIE KOJIEOaHHS.
KonebarenbHas cuctema. MasTHUK. AMIUIMTYJ1a, IEPUOJ, YacToTa KosiebaHui. ["apmonnueckue
kosiebanus. [IpeBpamienne sHEpruy Mpu KOJIeOATEIBHOM JIBIKEHHU. 3aTyXaroliye KOoJeOaHusl.
Beinyxnennsle konebanusi. Pe3zonanc. PacnpocTpaHeHue KkoneGaHMii B YHpPYrux cpenax.
[Tonepeunsie U MpoJoJbHbIE BOJHBL. JliauHa BoyiHBL. CBA3b UIMHBI BOJIHBI CO CKOPOCTBIO €€
pacrpocTpaHeHUs U NepuoioM (4acToToi). 3ByKoBble BosHBL. CKOpOCTh 3ByKa. BricoTa, TeMOp
U TPOMKOCTD 3BYKa. 9X0. 3ByKOBO pPE30HAHC.

OPOHTAJIBHA S JIABOPATOPHAS PABOTA

3. UccnenoBanue 3aBUCUMOCTH TIEPHO/IA M YACTOTHI CBOOOIHBIX KOJIEOAHUN MAasTHUKA OT JIJTMHBI
€ro HUTH.

DJIeKTPOMarHuTHoe moJie (25 1)

OnHOpOIHOE M HEOJHOPOAHOE MarHUTHOe noJje. HampasieHue Toka U HarpaBlieHUe JIMHUHN ero
MarHutHoro nons. IlpaBuno OypaBuuka. OOHapyxeHune MarHuTHoro noss. IlpaBuno neBoit
pyku. JleificTBHe MarHUTHOTO MOJII HAa MPOBOJHUK C TOKOM WU JIBHXKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Amnepa u cuna Jlopenya. llpaBuino neBov pyku. MarHUTHBIN MTOTOK.

OnbiTel @apanes. DnekTpoMaruuTHas HHAYKIU. HampaBnenue naaykimonHoro toka. IlpaBuio
Jlenna. SIBieHne cCaMOMHIYKIUN.

OnexTpoMarHuTHele KoneOaHus. KoneGarenbHbiii koHTyp. Ilepemennsiii Tok. I'eneparop
nepeMeHHoro Toka. IIpeoOpa3zoBaHusi »HEpruM B AJEKTporeHeparopax. Tpanchopmarop.
[lepenaua  SMEKTPUUECKOM  HHEPIMHM  HA  PACCTOSHUE.  DJEKTPOMArHUTHOE  MOJe.
OneKTpOMarHuTHbIE BOJIHBL. CKOPOCTh pacHpOCTPaHEHUs AJIEKTPOMAarHWTHBIX BOJIH. BrusHue
AJIEKTPOMArHUTHBIX M3JIydYe€HUH Ha >KUBble OpraHu3Mmsbl. [lomyueHHe 3JIEKTPOMArHUTHBIX
koseOanui. [IpuHIUIBI paIuOCBSI3U U TEJIEBUICHUS.

OnekTpoMarHuTHas npupoja cBeta. CKOpocTh cBeTa. 3aKOH OTpaxkeHus cera. IIperomienue
ceta. [lokaszarens npenominenus. ucnepcus csera. L{eta ten. Crnektporpad u CreKTpOCKOIL.
Tunel onTuueckux cnexkrtpoB. Cnexmpanvuuii ananus. llornomeHne M HCIyCKaHUE CBETa
aroMami. [ITporcxoxieHre JIMHEHYaThIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

4. N3ydenue siBIEHUS MIEKTPOMATHUTHON UHAYKIUH.

5. HaGmroieHue CIUIOIIHOTO U IMHEHYAThIX CEKTPOB UCITyCKaHUS.

CtpoeHue aToma u aToMHOTO0 sigpa (20 u)



Crpoenne atomoB. ITnmanerapnas mozxensb aroma. OmbiTel Pesepdopna. PagnoaktuBHOCTE Kak
CBUJIETEJILCTBO  CJIO)KHOTO  CTpPOEHHs aToMoB. Aunbga-, Oera- M TraMMa-H3IydeHMs.
PanuoaxkTuBHbIE npeBpallieHuss aToMHbIX sfep. CoxpaHEHue 3apsJ0oBOIO0 MU MacCOBOTO YHCEN
opu  AnepHbIx peakuusax. Ilepmox mosypacnmaga.  3akOH  PaJMOAKTUBHOIO — pacmana.
OKCHEpUMEHTAJIbHBIE METOJIbl HUCCIIeOBaHUs 4YacTull. [IpoTOHHO-HENTpOHHas MoJedb SAIpa.
dusnueckuil cMbICI 3apsI0OBOro U MaccoBoro uucel. M3oronsl. [IpaBuiia cmenenus i anbda-
u Oera-pacnajza Mpy sIAEPHBIX peaklUsaX. JHEPrus CBsI3U 4acTull B sape. [lenenue saep ypasa.
Ilennas peakuus. SnepHas 5SHepreTHka. OKOJOIMYecKHe mpoOjeMbl padOThl aTOMHBIX
aneKTpocTaHumii. Jlo3umerpus. BnusHue paguoakTUBHBIX H3JyYEHHUM Ha KMBBIE OPraHU3MBI.
TepmosinepHas peakuus. Mcrounnku sHepruu ConHua U 3831,

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

6. MI3mepeHne ecTeCTBEHHOTO paAHalliOHHOTO (poHA TO3UMETPOM.

7. U3ydenue aeneHus siapa aroma ypana 1o ¢potorpaduu TpeKkos.

8.01menka neproa mojxypacnaa raza HaxoIsAIIMXCs MPOIYKTOB paciaja ra3a pajoHa.

9. M3ydeHue TpeKoB 3apsHyKEHHBIX YaCTHI] 10 TOTOBBIM (oTorpadusm.

Ctpoenue u 3Bo0NuA Beesiennoii (5 1)

['eoueHTpryeckas U reauoLeHTpuyYecKkas cuctemMbl Mupa. CocraB, CTPOCHUE U IPOUCXOKICHUE
Conneunoit cucrembl. dusnueckas npupona HeOecHbIXx Ten CosHeyHOM cuctembl. [lmaners
u Maible Tena CosiHeyHOM cucteMbl. CTtpoeHue, usiiydeHue u sBomtouus ConHia U 3BE3N.
Crpoenue u 3Bomtonus Beenennoit. 'unoresa bosbiioro B3peiBa.

HUTorosasi koHTpoOJIbHAsA padoTa (3 1)
Pe3zepBHoe Bpems (1 4)
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