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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma paszpaboTaHa B COOTBETCTBUHU C TpeOoBaHmsiMu DenepaabHOro rocyaap-
CTBEHHOTO 00Opa3oBaTeNbHOTrO cTaHaapra u [IpuMepHOil OCHOBHON 00pa3oBaTEIBHOW MPOTrpaMMOi MO
¢du3nKe Ha OCHOBE aBTOPCKOM mporpammbl Ounonosnd H.B. @usuka. 7-9 kimaccel: paboyas mporpamma
k muand YMK A. B. Ilepeimkuna, E. M. I'yrHuk: yueObHo-mMeroandeckoe mocodue / H. B. ®unonosuy,
E. M. I'ytauk. — M.: Jlpoda, 2017. — 76 c.). YaeOHUKN TaHHOW JTUHHUH MPOILIH YKCIEPTU3Y, BKIFOUCHBI
B DenepanbHbIN MepeueHb U 00ecreynBaloT OCBOCHHE 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIe-
ro oOpa3oBaHHUs.

B Heil Takke yuuThIBalOTCS JOMUHUPYIOLIUE UIeH U nojoxkeHus [Iporpammsl pazsutus u ¢op-
MUpPOBaHHs YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA AJIi OCHOBHOTO 00IIero o0Opa3oBaHus, KOTOpbIE obec-
MeYnBarOT (HOPMUPOBAHHE POCCUICKOM IPakJaHCKON UACHTUYHOCTH, KOMMYHUKATUBHBIX Ka4eCTB JIMY-
HOCTH M CIIOCOOCTBYIOT ()OPMHUPOBAHUIO KITFOYEBON KOMITETCHIIUU — YMEHUS YUUTHCS.

Iesiu mporpamMmni:

- YCBOCHHE YYAIIMMHUCS CMBICIIA OCHOBHBIX NMOHSITUN U 3aKOHOB (DU3MKH, B3aMMOCBSI3U MEXKIY
HUMU;

- opMHpOBaHNE CUCTEMBI HAYYHBIX 3HAHUH O MPUPOJE, €€ (PyHIaMEHTAIbHBIX 3aKOHAX JIJIS T10-
CTpOCHHUS MPEACTaBICHUS O (HU3NUECKON KapTHUHE MUDA;

- CHCTEMAaTH3alus 3HaHUH 0 MHOT00Opa3uu 0OBEKTOB U SIBIICHUH MPUPOJIBI, O 3aKOHOMEPHOCTSX
MIPOLIECCOB M O 3aKOHAX (PU3UKHU JIJISI OCO3HAHUS BO3MOXXHOCTH PA3yMHOI'O MCIIOIb30BAHUS JOCTHXKEHUN
HAyKH B TaJIbHEHIIIEM Pa3BUTHH [IUBIIIN3AIINN;

- popmMupoBaHUe YOEKICHHOCTH B MTO3HABAEMOCTH OKPYXKAIOIIETO MUPA U JOCTOBEPHOCTH Hayy-
HBIX METOJIOB €r0 U3yYCHHUS;

- OpraHu3alys SKOJIOTMYECKOT0 MBIIICHUS M [ICHHOCTHOT'O OTHOIICHUS K IPUPOJIE;

- pa3BUTHUE [TO3HABATEIIbHBIX UHTEPECOB U TBOPUECKUX CIIOCOOHOCTEN YydalluXCsl, a TAKXKE UHTE-
peca K pacIlIMpeHHIo U YIriyOJIeHHn0 (PU3NYECKUX 3HAHUHM U BbIOOpa (PU3MKK Kak MPOQPUILHOTO Ipeame-
Ta.

JlocTrkeHue 1eneilt ooecrneurnBaeTcs pelieHHeM CIEIYIOUINX 3a1ay:

- 3HAKOMCTBO Y4Yal[UXCs C METOJIOM Hay4yHOTO MO3HAHUS U METO/IaMHU UCCIIEJOBaHUSI OOBbEKTOB U
SIBIIGHU TIPUPO/IBI;

- IPHOOpETeHNE yYAITUMICS 3HAHUH O MEXaHUYECKUX, TETUIOBBIX, JIEKTPOMArHUTHBIX M KBaH-
TOBBIX SIBJICHUSX, (PU3NYECKUX BETUUMHAX, XapPAKTEPU3YIOIIUX STHU SBJICHHUS,

- (OopMUPOBAHUE Yy YYANIUXCS YMEHUW HAOJONATh MPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI,
nabopaTtopHbie PabOTHI U SKCIIEPUMEHTANIbHBIE UCCIIEAOBAHMS C UCTIONB30BAHUEM U3MEPUTENBHBIX MPHU-
OOpOB, IMIMPOKO MPUMEHIEMBIX B MPAKTUYECKON KU3HU;

- OBJIaJICHUE YYAIIMMHUCS TaKUMHU OOIICHAYYHBIMH MOHSATUSMHU, KaK MPUPOTHOE SBICHUE, SYMIIU-
pUYECKH YCTAaHOBJIEHHBIM (akT, mpobiieMa, TMIoTe3a, TEOPETHUYECKUI BBIBOJ], pE3Yy/IbTaT dKCIIEPUMEH-
TaJbHOU MPOBEPKU;

- TOHVUMAHKE yYaIIUMHUCS OTIUYHA HAYYHBIX JIAHHBIX OT HEMPOBEPEHHON MH(OpMAIH, TICHHO-
CTH HAayKH /ISl yIOBJIETBOPEHHUSI OBITOBBIX, IPON3BOICTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH UenoBeKa.

JI1st TOCTHKEHUS ITOCTABJIEHBI LIEJIEH UCIIOJIB3YIOTCS CIIEYIOIre KOMIIOHEHTHl Y MK:

®wusuka. 7 ki1.: yaebnuk / A. B. Ilepbimkun. — 7-e u3f., crepeoturn. — M.: Jlpoda, 2018 — 224 c.

®dwusuka. 8 KiI.: yaeOnuk / A. B. Tlepbrmkun. — 6-e u3z., crepeoturn. — M.: JIpoda, 2018 — 238 c.

®dwusuka. 9 ki1.: yuebnuk / A. B. [leprimkun. — 7-e u3z., nepepad. — M.: lpoda, 2019 — 224 c.

O0mas xapakTepucTuKa Kypca

konpHBIN Kypc (PU3HKH - CUCTEMOOOPA3YIOUIUH NIl €CTECTBEHHO-HAYYHBIX MPEAMETOB, MO-
CKOJIbKY (PU3MUYECKHE 3aKOHBI, JIEXKAIIEe B OCHOBE MUPO3JIaHHsI, SIBJSIOTCS OCHOBOM COZIEp)KaHUSI KypCOB
XUMHH, OnoJioruu, reorpaduu u actpoHoMuu. Pu3rka BOOPYKAET MIKOIbHUKOB HAYYHBIM METOJIOM T10-
3HaHUS, MO3BOJISIOIIMM MOJIY4aTh OObEKTUBHBIE 3HAHUS 00 OKPY>KaIOILIeM MUDE.

B 7 u 8 xyaccax nmpoucXoAHUT 3HAKOMCTBO € (PU3MUYECKUMM SIBJICHUSMH, METOJOM HAy4yHOTO I0-
3HaHUs, (POPMUPOBAHHE OCHOBHBIX (PM3MUECKUX MOHATHH, MPUOOpETEHHE YMEHHH U3MEpATH (HU3HUe-
CKHE€ BEITUYMHBI, TPOBOIUTH JTAOOPATOPHBIA AKCIIEPUMEHT 10 3aJlaHHON cxeMe. B 9 kiacce HaunHaercs
M3yuyeHHE OCHOBHBIX (PU3MUYECKHX 3aKOHOB, JJAOOpAaTOpHBIE PAOOTHI CTAHOBATCSA OOJee CIOXKHBIMHU,
HIKOJIbHUKM y4aTCs IUIAHUPOBATh SKCIIEPUMEHT CaMOCTOSATENBHO.

JIaHHBINA Kypc SIBISETCS OJHUM U3 3BEHbEB B (DOPMHUPOBAHHHM E€CTECTBEHHO-HAYYHBIX 3HAHHM
yYaImuxcs Hapsay ¢ Xumuew, ouosnorueid, reorpadueit. [lpuanun moctpoeHus: Kypca - 00ObeIUHEHHE



U3y4aeMbIX (pakTOB BOKPYr oOHIMX (pu3nyueckux uaeu. ITO MO3BOJIMIO pacCMaTpUBATh OTEIbHBIC SB-
JICHUS ¥ 3aKOHBI KaK YacTHBIE CiTydan Ooyiee 00X MOT0KEHUI HAyKH, YTO CIIOCOOCTBYET MTOHUMAaHUIO
MaTepuaia, pa3BUTHIO JJOTHYECKOTO MBIIIICHHUS], & HE POCTOMY 3ayYHBaHHIO (haKTOB.

N3ydeHue crpoeHus BellecTBa B 7 KJlacce CO3AAET IMPEACTABICHUS O IM03HABAEMOCTH SIBJICHUH,
UX 00YCIIOBIEHHOCTH, O BO3MOXKHOCTH HEMPEPBHIBHOIO YIIIyOJIEHUS M MOMOJIHEHHs 3HAHUN: MOJIEKyJa -
aTOM; CTPOEHHUE aToMa - 3JIEKTPOH. Jlasee 3TU 3HaHUsI UCIIONb3YIOTCS ITPU U3YUYEHUHU MacChl, INIOTHOCTH,
JaBJICHUA ra3a, 3akoHa [lackais, o0bsICHEHNN U3MEHEHHSI aTMOC(EPHOTO J1aBJICHUSI.

B 8 knacce nmpoaomxaercst UCIOIb30BAaHUE 3HAHUN O MOJIEKYJaxX MPU U3YYEHUHU TEIJIOBBIX SIBJIE-
Huil. CBeeHUs 1O 3JIEKTPOHHOU TEOpUHU BBOASATCS B pasjeie «DIeKTpuueckue sBieHus». [lanee usy-
YaroTCsl 3JIEKTPOMArHUTHBIE U CBETOBBIE SIBJICHUS.

Kypc dusuku 9 xnacca pacmmpsieT U cucTeMaTHU3UpYyeT 3HaHUS MO (PU3UKE, MOJY4YCHHbIE y4a-
mumMucs B 7 U 8 Kiaccax, NoAHUMasi UX Ha YpOBEHb 3aKOHOB. HOBBIM B copepxanuu Kypca 9 kiiacca siB-
JsieTCs BKIIOYEHHE acTpOo(U3MUECKOTro MaTepuaa B COoTBeTCTBUU ¢ TpeboBanusiMu OI'OC.

MecTo Kypca B y4eOHOM IJIaHe
Peanmsanus kypca pusuku B 7-9 kaccax OCYIISCTBIISICTCS 32 CUET YacOB (eIepalIbHOTO KOMIIO-
HEHTA.
basucHelii y4eOHBIN (0Opa30BaTeNbHBIN) IJIaH Ha W3ydyeHue (Gu3uku B 7-9 Kiaccax OCHOBHOMU
LIKOJIBI OTBOJMT 2 Yaca B HeJIeNto B 7 U 8 Kiaccax, 3 yaca B 9 kiacce, Bcero 238 ypokoB.

JInuHoCTHBIE, MeTaNlpeIMeTHbIE U NIPeAMeTHbIE Pe3yabTaThl 0CBOeHUSI PU3UKH

JINYHOCTHBIMH pe3yJabTaTaMu 00y4deHHUs (U3NKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

1. Poccuiickas rpakaaHckas UASHTHYHOCTD (MMaTPUOTU3M, YBaxkeHHe K OTeUecTBy, K MPOLLIOMY
¥ HaCTOSIEMY MHOTOHAIIMOHAIBHOTHBIETAMEO Hapojaa Poccuu, 9yBCTBO OTBETCTBEHHOCTH U JIOJITA TIe-
pen Pomunoii, unentudukanus ceds B kauecTBe rpaxkaaHnHa Poccuu, CyObeKTUBHAS 3HAUUMOCTH HC-
MOJIb30BaHUS PYCCKOTO SI3bIKAa M SI3BIKOB HapoaoB Poccum, oco3HaHWe W OUIyIIEHWE JTHYHOCTHOM CO-
MIPUYACTHOCTH Cy/IbOe poccuiickoro Hapoaa). Oco3HaHue STHUYECKOW MPUHAJIEKHOCTH, 3HAaHHE UCTO-
pHH, S3bIKa, KYJbTYPhl CBOETO HApO/Aa, CBOETO Kpasi, OCHOB KyJIbTYPHOTO Hacieausi HapoaoB Poccuu u
YeJoBeYecTBa (MJICHTUYHOCTh YE€JIOBEKa C POCCUICKOW MHOTOHAIIMOHAJIBHOW KYJIbTYpOH, COMpUYACT-
HOCTh UCTOPUH HApPOJIOB U FOCYJAPCTB, HAXOJUBIIUXCS HA TEPPUTOPUH COBpeMeHHOI Poccun); mHTEpH-
opu3alvs TYMaHHUCTUYECKUX, JAEMOKPATHUECKUX U TPAAUIIMOHHBIX LIEHHOCTEH MHOTOHAIMOHAIBLHOTO
poccuiickoro obmectBa. OCo3HaHHOE, YBaXXUTEIBHOE U JTOOPOKENAaTeIbHOE OTHOIIEHUE K UCTOPHH,
KYJIbTYpE, PETUTHH, TPAIUIUAM, SI3bIKaM, LIEHHOCTSIM Hapo10B Poccuu u Hapo10B Mupa.

2. 'oTOBHOCTh U CIOCOOHOCTHh OOYYAIONIUXCSl K CAMOPA3BUTHIO U CaMOOOPA30BAHHIO HA OCHOBE
MOTHBAIMHM K O0YYEHHUIO U MO3HAHHUIO; TOTOBHOCTb M CIIOCOOHOCTh K OCO3HAHHOMY BBIOOpPY M MOCTpOE-
HUIO JTaTbHENIeH UHIMBUIYATLHOW TpaeKTOpHK 00pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Tpodec-
cHil 1 mpoecCHOHANBHBIX MPEIMOUYTEHHU, C yYETOM YCTOHYHMBBIX TIO3HABATEIBHBIX HHTEPECOB.

3. PazBuToe MopanbHOE CO3HAHHUE U KOMIIETEHTHOCTh B PEIIEHUH MOPAJIBHBIX MTPOOJIEM Ha OCHO-
B€ JIMYHOCTHOTO BbIOOpa, (popMHpOBaHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O MOBEIEHHS, OCO-
3HaHHOTO M OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHBIM ITO CTYIKaM (CIOCOOHOCTh K HPAaBCTBEHHOMY
CaMOCOBEPILICHCTBOBAHHIO; BEPOTEPIUMOCTh, YBAKUTEIHHOE OTHOIIEHHUE K PEIMTHO3HBIM YYBCTBaM,
B3TJISIJIaM JTIOJIEH MJTM MX OTCYTCTBHIO; 3HAHHWE OCHOBHBIX HOPM MOpald, HPABCTBEHHBIX, TyXOBHBIX
UJIealioB, XPAaHUMBIX B KyJIbTYpPHBIX TPAJULUAX HapoAoB Poccuu, TOTOBHOCTh Ha MX OCHOBE K CO3Ha-
TEJBEHOMY CaMOOTPaHHUYCHHIO B TIOCTYIKAX, MOBEJCHUN, PACTOUYNTEIILHOM TIOTPEOUTEIHCTBE; CHOPMH-
POBAHHOCTH MPEACTABICHUI 00 OCHOBAX CBETCKOW ITUKH, KYJIbTYPHI TPAAUIIMOHHBIX PEITUTUN, UX POIH
B Pa3BUTHU KYJIBTYpPHl U HCTOPUH Poccry w 4enoBevYecTBa, B CTAHOBJICHUH TPaXXIaHCKOTO OOIIECTBA U
POCCUICKON TOCYTapCTBEHHOCTH; TTOHMMaHUE 3HAYCHHUS HPABCTBEHHOCTH, BEPHl M PEIUTHUU B KU3ZHU
YeJoBeKa, ceMbu M o0miecTBa). CHOpMHUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHMSI K YUEHUIO, YBaXKH-
TEIHHOTO OTHOIICHUS K TPYAY, HAJIWYHE OMbITA Y4acTHsl B COIMAIBLHO 3HAUMMOM Tpyae. Oco3HaHue
3HAYEHUS CEMbH B )KH3HU YeJIOBEKa U OOIECTBa, MPUHATUE [IEHHOCTU CEMEIHON KU3HHU, YBAXKUTEIbHOE
1 3a00TJINBOE OTHOILICHHE K WICHAM CBOCH CEMbH.



4. CchopMHUPOBAHHOCTH LEIOCTHOTO MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOB-
HIO Pa3BUTHS HAYKU U OOIIECTBEHHOW MPAKTHKH, YUUTHIBAIOIIETO COLUATBHOE, KYyJIbTYPHOE, S3BIKOBOE,
IyXOBHOE MHOT000paszne COBPEMEHHOTO MUpA.

5. Oco3HaHHOE, YBOXHTEIHHOEC W MOOpOXKENIATeIbHOE OTHOIICHHE K JPYIOMY YEIOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYIbTYPE, A3BIKY, BEpE, IPaKIaHCKOM MO3ULUU. ['0TOBHOCTH U CTOCOOHOCTH
BECTH JTUAJIOT C APYTUMU JIFOJIbMU U JIOCTHTaTh B HEM B3aMMOINOHMMAHUS (MACHTU(PUKAIUSA ce0sl KaK
MIOJIHOMPABHOTO CyOBEKTa OOIIEHHs, TOTOBHOCTh K KOHCTPYMPOBAHUIO 00pa3a mapTHepa Mo JUajory,
TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pa3a JOMYCTUMBIX CIIOCOOOB TUAJIOTa, TOTOBHOCTh K KOHCTPYHPO-
BaHUIO MpolIecca AUaaora Kak KOHBEHIIMOHUPOBAHUSI HHTEPECOB, MPOLIEYP, TOTOBHOCTh U CIIOCOOHOCTH
K BEJICHUIO MIEPETOBOPOB).

6. OCBOEGHHOCTb COLIMAJIBHBIX HOPM, MPaBWJI MOBEIACHUS, posieid U (GOpM COIUANBbHON KU3HU B
rpynmax u cooOmecTBax. Y4acTre B MIKOJIBHOM CaMOYIIPABJICHUU W OOIIECTBEHHOM KU3HU B TIPEIenax
BO3PACTHBIX KOMIETEHIIUN C YIYETOM PErHOHAIBHBIX, 3THOKYIBTYPHBIX, COLIMANBHBIX U 9KOHOMHYECKHUX
0CcOOCHHOCTEH ((PopMUPOBaHKE TOTOBHOCTH K YYACTHIO B TMPOIIECCE YIOPSIOUCHUS COIMATBLHBIX CBSI3EH
Y OTHOIIEHUH, B KOTOPbIE BKJIIOUEHBI U KOTOPbIE (DOPMHUPYIOT CaMU y4al[Uecs; BKIIOUEHHOCTh B HEIo-
CPEIICTBEHHOE TPakIaHCKOE y4acTHe, TOTOBHOCTh Y4aCTBOBATh B YKU3HEACSITEIBHOCTH MOIAPOCTKOBOTO
OOIIECTBEHHOTO 00bEeTUHEHHS, TPOAYKTUBHO B3aUMOJICHCTBYIOIIETO C COIMAILHOM CPeoi U COlUalb-
HBIMH MHCTHTYTaMHU; UICHTU(UKAINS ceOsl B Ka4ecTBe CyObhEKTa COLMAIbHBIX TPeoOpa3oBaHuii, OCBOC-
HUE KOMIIETEHTHOCTE! B cpepe OPraHu3aTOPCKOM JesTeNbHOCTH; HHTEPUOpU3AIUs IICHHOCTEH co3ua-
TEIHHOTO OTHOIICHUS K OKPYKAIOIMIEH NEHCTBUTEILHOCTH, IIECHHOCTEH COIMAIBHOTO TBOPYECTBA, IICH-
HOCTH MPOTYKTHUBHOM OpraHU3allii COBMECTHOH AEATEIbHOCTH, caMOpealli3alui B TPYIIEe U OpraHu-
3alMd, [EHHOCTH «IPYTroro» Kak PaBHOIPABHOIO MapTHepa, (popMupoBaHHWE KOMIICTESHIMH aHAIIN3a,
MIPOEKTUPOBAHMSI, OPTaHU3ALUU NIE€ATEIbHOCTH, pediekcun U3MEHEHH, CIIOCOOOB B3aMMOBBITOJHOTO
COTPYIHUYECTBA, CIIOCOOOB peanu3annuy COOCTBEHHOTO JTUISPCKOTO TIOTEHITHAIIA).

7. CPopMUPOBAHHOCTH IIEHHOCTU 3[I0POBOTO U OE30MacHOTO 00pasza >KU3HM;, WHTEPUOPHU3ALUS
MPaBWJI WHJWBUIYaJLHOTO M KOJUIEKTHMBHOTO O€30IacHOrO TOBEJICHHUS B YPE3BBIYAWHBIX CHTYAIIHSIX,
YTPOXKAIOIINX KU3HU U 3[I0POBBIO JIFOJIEH, MPaBUII MOBEACHUS Ha TPAHCIIOPTE M HA JOpOrax.

8. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS Y€pe3 OCBOEHUE XYI0KECTBEHHOTO HACIEIUsl HaApOJI0B
Poccun u mupa, TBOpUECKO# AEATETHHOCTH SCTETHUECKOTO XapakTepa (CmocoOHOCTh MOHUMATh XY10-
KECTBCHHBIC TMPOM3BEIACHHS, OTPAKAIOIINE pPa3HBIE ITHOKYJIbTYPHBIC TPATUIUH; C(HOPMHUPOBAHHOCTH
OCHOB XY/I0’)KECTBEHHOH KYyJIbTYphl OOYUAIOIIUXCS KaK YaCTH UX OOIIei TyXOBHON KyNbTYpbI, KaK OCO-
O6oro croco0a MO3HAHUS KU3HU U CPEJCTBAa OpraHU3alUH OOIIEHUS; ICTETHUYECKOE, dMOIMOHAILHO-
[IEHHOCTHOE BUJICHHE OKPY’KAIOIIEr0 MHUpPA; CIOCOOHOCTh K IMOIMOHATBHO-IIEHHOCTHOMY OCBOEHUIO
MHUpPa, CAMOBBIPOKEHUIO U OPUCHTAINN B XYI0)KECTBCHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIBTYPHI;
yBa)KEHHE K UCTOPUU KYIbTYphl cBoero OTeuecTBa, BBIPAXKEHHON B TOM 4YHKCJIE B MOHUMAaHUH KPaCOThHI
YeJIOBeKa; MOTPEOHOCTh B OOIICHWH C XYI0KECTBCHHBIMHU TPOU3BEICHUSAMH, C(HOPMHPOBAHHOCTH aK-
TUBHOTO OTHOIIEHUS K TPATUIUSAM XYI0KECTBEHHON KYIbTYpPhl KaK CMBICIOBOM, ICTETUYECKON U JIHY-
HOCTHO-3HAYMMOM IIEHHOCTH ).

9. ChopMHUPOBAaHHOCTh OCHOB JSKOJOTHYECKON KYIBTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTHYECKOTO MBINIICHHS, HAIMYHE OTBITa SKOJIOTHUSCKA OPUCHTHPOBAHHOW pehICKCUBHO-
OLICHOYHON M TPAKTHUYECKOH AEATEeIHbHOCTH B JKU3HEHHBIX CUTYyalUaX (TOTOBHOCTh K HCCIIEIOBaHUIO
MIPUPOJIBI, K 3aHATHSAM CEIHCKOXO03IHCTBEHHBIM TPYJIOM, K XYI0KECTBEHHO-ICTETHUECKOMY OTPAKECHHUIO
MPHUPOBI, K 3aHITUSIM TYPU3MOM, B TOM YHCIE SKOTYPU3MOM, K OCYIIECTBICHHIO MPUPOAOOXPAHHON
NESATETLHOCTH).

MeranpeamMeTHble pe3yabTaThl 00ydeHHs (PU3UKE B OCHOBHOW IIKOJIE BKIIOYAIOT MEKIIPE-
METHBIC ITOHATHUS U YHUBEpCATbHBIC YUeOHbIC TeHCTBUS (PETYJIATUBHEIEC, TIO3HABATEIIbHBIC, KOMMYHHUKa-
THBHBIC).

YcnoueM (GOpMHUPOBAHUS MEKITPEIMETHBIX IMOHATHH, TaKWX, Kak cHUCTeMa, (pakT, 3aKOHOME-
HOCTbh, (DEHOMEH, aHaJIN3, CHHTE3 SBJSIETCS OBJaJIeHHe O0YUYaloIUMUCS OCHOBAMHU YHTATEIHCKOW KOM-
MeTeHINH, MpUoOpeTeHne HAaBBIKOB pabOThl ¢ MHGpOpMaIuell, yyacTie B MPOEKTHOM AesTenbHOCTH. B
OCHOBHOM IIIKOJIE TTPOJ0HKaeTcss paboTa 1Mo GOPMUPOBAHUIO U PA3BUTUIO OCHOB YHTATEIbCKOIl KOM-
nereHuuu. OOyuaronuecss OBJaICIOT YTEHHEM KaK CpPEACTBOM OCYILECTBICHHS CBOMX AalbHEHIINX
IUTAHOB: MPOJOJKEHHsI 00pa3oBaHUs U camMo0Opa3oBaHMs, OCO3HAHHOTO TUIAHWPOBAHUS CBOETO aKTY-

4



QTHOTO ¥ TIEPCIIEKTUBHOTO KPyTa YTEHHS, B TOM YHCIIE JOCYTOBOTO, TIOJATOTOBKH K TPYIAOBOHW U COIIH-
QIBHOU JeSTENHOCTH. Y BBIMTYCKHUKOB OyneT copMUpOBaHA MOTPEOHOCTh B CUCTEMATUYECKOM UTE-
HUM KaK CPEJICTBE MMO3HAHMS MHpa U ce0sl B 3TOM MHpE, TapMOHU3AIIUHM OTHOIICHUI YeJIOBeKa U 001I1e-
CTBa, CO3JIaHNH 00pa3a «IOTPeOHOro OyIyIIeroy.

[Tpu m3ydeHnn GU3MKU 00yYaIONIUECsS YCOBEPIICHCTBYIOT NMPUOOPETEHHBIC HABBIKH PadoThI C
uHpopMmanuei u monoaHAT ux. OHU CMOTYT pabOTaTh C TEKCTaMU, TPEOOPA3OBLIBATH M HHTEPIIPETUPO-
BaTh COJICPIKAIIYIOCS B HUX HH(OPMAIIHIO, B TOM YHUCIIE:

* CHUCTEMAaTHU3HPOBATh, COMOCTABIIATh, aHATU3UPOBATh, 0000IIATh U HHTEPIPETUPOBATH HHPOP-
MaIHIO, COJIEPKAIIYIOCS B TOTOBBIX HH(POPMAIIMOHHBIX 00bEKTaX;

* BBIJICJISITH TJIABHYIO M M30BITOUYHYIO WH(OPMAIINIO, BBITIOIHSATE CMBICIIOBOE CBEPTHIBAHHE BbIIC-
JICHHBIX (DaKTOB, MBICIICH; IPEACTABIATh HH()OPMAIHIO B CXKATOM CIIOBECHOU Gopme (B BHIE TUIaHA WU
TE3MCOB) U B HATJISIIHO-CHMBOJUYECKOW (opMe (B BUJE TAOJHUII, TpadMIeCKUX CXEM H Juarpamm, KapT
MOHATHUH - KOHIICTITYAIBHBIX JIMarPaMM, OTTIOPHBIX KOHCIICKTOB);

* 3aMOJHATH U JIOTIOHSTH TAOJIUIIbI, CXEMBI, TUarPaMMBbI, TEKCTHI.

B xoze u3ydyenus ¢pusuku oOydaronipecs NpuoOpeTyT OIBIT IMPOCKTHOM JESITEIBHOCTH KaK 0CO-
001 hopmbl yueOHOU pabOTHI, CITOCOOCTBYIOMIECH BOCITUTAHHIO CAMOCTOSITEIIbHOCTH, HHUITUATHBHOCTH,
OTBETCTBCHHOCTH, MOBBIIICHUIO MOTUBAIIUKN U YPPEKTUBHOCTH y4EOHOU JESITEIBHOCTH; B XOJC peau-
3alMH UCXOIHOTO 3aMbIC/Ia Ha MPAKTUICCKOM YPOBHE OBIIAJCIOT YMEHHEM BBIOMPATH aJCKBATHBIC CTO-
AIel 3a7jaue cpesicTBa, IPUHUMATD PEIIeHNUs, B TOM YUCIIE U B CUTyallUsIX HeonpeaeneHHoctu. OHu mo-
JTy4aT BO3MOXKHOCTh Pa3BUTh CIIOCOOHOCTH K pa3pabOTKe HECKOJIBKUX BapUAHTOB PEHICHHM, K TTOUCKY
HECTaHJAPTHBIX PEUICHUH, IIOMCKY M OCYIIECTBICHUIO HanOOJIee MPUEMIIEMOTO PEILICHUSI.
PeryasituBubie YY /|

1. YMeHHe caMOCTOSTENIFHO ONPEIeIIATh eI 00Y4YeHUs, CTaBUTh U (hOPMYJIHMPOBATh HOBBIC 3a-
na4d B yueOe v Mo3HaBaTeIbHOM TeIbHOU AesITeNbHOCTU. O0yUaromuiicss CMOXKET:

* aHAJIM3UPOBATH CYILECTBYIOUIME U TUNIAHUPOBATh OyayIlIue 00pa3oBaTeIbHbBIC PE3yIbTAThI,

* UICHTUPUITUPOBATH COOCTBEHHBIE MPOOJIEMBI U ONPEACIATH TIABHYIO MPOOIIeMYy;

* BBIJIBUTaTh BEPCHH PELICHUS MPOoOseMbl, (OpMyIUPOBATh TUIIOTE3bI, MPEABOCXHINATH KOHEU-
HBIN pe3yJIbTaT;

*CTaBUTH 1I€JIb JCATEIHLHOCTH Ha OCHOBE OIpE/IeJICHHON MPOOJIeMbl U CYIIECTBYIOIIMX BO3MOXK-
HOCTEH;

* popmynrpoBaTh yueOHBIE 3a1a4 KaK [Iard JOCTUKESHHSI TOCTABICHHOM L€ 1eTeTbHOCTH;

* 00OCHOBBIBATH IIEJICBBIC OPUCHTHPHI U PUOPUTETHI CCHIIIKAMHU Ha IIECHHOCTH, YKa3bIBasi U 000C-
HOBBIBAsI IOTHYECKYIO MOCIEI0BATENLHOCTD IIaroB.

2. YMeHHE caMOCTOSITEIIPHO TUIAHUPOBATh ITYTH JTOCTHXKCHUS TIeJIel, B TOM YHCIIe allbTePHATHB-
HbI€, OCO3HAHHO BHIOMpaTh Hambomee d(hPeKTUBHBIE COCOOBI pelIeHUs YY4EOHBIX U TMO3HABATEIbHBIX
3amad. OO0y4aromuicst CMOXKET:

* OMpeNeNsITh HEOOXOAUMBIE IelicTBHE(S1) B COOTBETCTBHH C YU€OHOM U MO3HABATEIHHOU 3a/1aueid
1 COCTaBJISATh AJITOPUTM HX BBITOJTHCHUS,

* 000CHOBBIBaTh U OCYIIECTBIATH BHIOOP Hanboee 3pHEeKTUBHBIX CIIOCOOOB PELICHUsT YUeOHBIX
Y TI03HABATEILHBIX 33]1a9;

* OTPEJENATH/HaX0IUTh, B TOM YHCJIE U3 MPEIOKEHHBIX BAPUAHTOB, YCIOBHSI IS BHITIOTHEHHUS
y4eOHOI 1 TO3HABATEIILHOW 33]1auH;

* BBRICTpaMBaTh KU3HEHHBIC TUIaHBI HA KPATKOCPOUYHOE Oyyiiee (3asBlsATh IeJIeBble OPUEHTHPHI,
CTaBUTHh aJCKBAaTHBIC MM 3aJa4d W TpeJIaraTh JICHCTBHS, yKa3biBas U OOOCHOBBIBAS JIOTHUECKYIO TTO-
CJIEJIOBATEIHLHOCTD IIaroB);

* BRIOMPATh W3 MPEUIOKCHHBIX BAPHAHTOB U CaAMOCTOSTEILHO HCKATh CPEICTBA/PECYPCHI IS
pelIeHus 3a/1a4k/TOCTIKEHUS e,

* COCTABJIATH TUIAH PEIICHUS TPOOJIEMBI (BBITIOJTHEHHS MPOCKTA, MPOBEICHUS UCCIICOBAHHUS);

* OIpeNIeNATh MOTEHI[HAIbHBIE 3aTPYAHECHUS MIPH PEIICHUH YIeOHOM 1 MO3HABATEIHHON 3a/]aui U
HAXOJIUTh CPEJICTBA [T UX YCTPAHCHUS;

* ONUCHIBATH CBOM OMBIT, OPOPMIISISI €T0 TSI TIepeAadu APYTUM JIFOJISIM B BHJIE TEXHOJIOTHH pe-
IICHUS TIPAKTUYECKUX 3324 OINPEICIIEHHOTO Kiacca;

* IJITAHUPOBATH M KOPPEKTHPOBATH CBOIO HHIUBUIYATBHYIO 00pa30BaTEIBHYIO TPACKTOPHIO.



3. YMeHue COOTHOCUTH CBOU JCHCTBHS C IMJIAHUPYEMBIMU DPE3yJIbTaTaMH, OCYLIECTBISTh KOH-
TPOJIb CBOCH NEATENHPHOCTH B MPOLIECCEe TOCTUIKEHHUS pe3yibTaTa, OMpPEeAesaTh CIOCOObI JECHCTBUMA B
pamMKax ImpeyIoKEHHBIX YCIOBHM U TpeOOBaHMM, KOPPEKTUPOBATH CBOM JACHCTBUS B COOTBETCTBUU C U3-
MEHSIOIIECNCS CUTYalue.

OO0yuaromuiicsi CMOXKET:

* OIPEJENsATh COBMECTHO C MEAaroroM U CBEPCTHUKAMU KPUTEPHH IIAHUPYEMBIX PE3yJIbTaTOB U
KpUTEPUHU OLICHKH CBOEH y4eOHOH 1eaTelbHOCTH;

* CUCTEMAaTHU3UPOBATH (B TOM YHCJIE BBHIOMPATh MPHOPUTETHBIC) KPUTEPUH TUIAHUPYEMBIX PE3yIb-
TaTOB U OLICHKU CBOEH JeSITeNIbHOCTH;

* OTOMpPATh MHCTPYMEHTHI JJIsi OLICHUBAHUS CBOCH JEATEIIEHOCTH, OCYIIECTBIATh CAMOKOHTPOJIb
CBOCH JIEATENIbHOCTH B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHU;

* OLICHUBAThH CBOIO JICATEILHOCTh, ApIYMEHTUPYS IPUYHHBI TOCTHKECHUS WA OTCYTCTBUS TUIaHH-
pyeMoro pe3yibTara;

* HAXOJUTh JIOCTATOYHBIE CPEJCTBA JUIS BBINOJHEHHS YU€OHBIX JACHCTBUI B M3MEHSIOIIEHCS CH-
Tyaluy W/WJH PU OTCYTCTBUHU IIAHUPYEMOTO pe3yibTara;

* paboTasi Mo CBOEMY IIaHY, BHOCUTHh KOPPEKTUBBI B TEKYIIYIO JESITEIHLHOCTh HA OCHOBE aHAIIN3a
M3MEHEHUN CUTYAIUH 7S TIOTy4YeHHS 3aIUIAHUPOBAHHBIX XapaKTEPUCTHK MPOIYKTa/pe3ynbTara;

* YCTaHABIIMBATh CBSA3b MEXKIY IMOIYYEHHBIMU XapaKTEPUCTHKAMH MPOJYKTA U XapaKTEPUCTHKA-
MU Tpoliecca JeATeIbHOCTH U MO 3aBEPIICHUU AEATEIbHOCTH MpEeAsiaraTb U3MEHEHUE XapaKTePUCTHK
nporiecca sl MOJIy4eHHs! YIYUIIeHHBIX XapaKTePUCTHK MPOIYKTa;

* CBEPSITh CBOM ACUCTBUS C LENbIO U, IPU HEOOXOIUMOCTH, UCTIPABIISITH OLIUOKH CaAMOCTOSITENb-
HO.

4. YMeHue OlIeHUBATh MPABUILHOCTH BBITOJIHEHUS y4eOHOH 3a7aun, COOCTBEHHbIE BOZMOXKHOCTH
ee pemeHus. OOy4JarOIIMICsS CMOXKET:

* OIPENENSITh KPUTEPUH MTPABIIIBHOCTH (KOPPEKTHOCTH) BHIMIOJIHEHUsI Y4eOHO 3a1a4u;

* aQHAJIM3UPOBATh M OOOCHOBHIBATH MPUMEHEHHE COOTBETCTBYIOIIETO MHCTPYMEHTAPHS AJISI BBI-
NOJTHeHUs y4eOHOM 3ajauu;

* cBOOOJTHO TTOJTE30BAThCS BEIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKH M CAMOOIICHKH, UCXO/IS M3 IIEIIH
Y UMEIOLIUXCS CPEJICTB, pa3iinyas pe3yabTaT U CrlocoObl A1eHCTBHI;

* OIICHHUBATH MPOJIYKT CBOCH JCSATEIHHOCTH MO 33JJaHHBIM W/WJIH CAMOCTOSITEIIEHO OTPEIeTICHHBIM
KPUTEPHSIM B COOTBETCTBUU C LENIBIO JAEATEIbHOCTH;

* 000CHOBBIBATh JAOCTIKUMOCTH ILIEIH BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOMX BHYT-
PEHHHUX PECYPCOB U AOCTYIHBIX BHEIIHUX PECYPCOB;

* (hUKCUPOBAThH M AHATM3UPOBATH TUHAMUKY COOCTBEHHBIX 00Pa30BATENBHBIX PE3yJIbTaTOB.

5. Bnajenue ocHOBaMM CaMOKOHTPOJISl, CAMOOLIEHKH, MPUHATHS PELICHUH M OCYLIECTBICHMS
OCO3HAHHOTO BbIOOpa B yUeOHOW U MO3HABATEIHHOM JIeATeTbHOCTH. OOyJaronuics CMOXKET:

* HaOJII0J1aTh M aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO U MT03HABATEIbHYIO JESTEIbHOCTD U JIes-
TEJNBHOCTD APYTUX 00yJaroInXcs B POIecce B3aUMOITPOBEPKH;

* COOTHOCUTH PEAJIbHBIE U TUIAHUPYEMbIe pe3yJbTaThl MHANBUAYAIbHOW 00pa30BaTeIbHON Jies-
TEJBHOCTH U JIENIaTh BHIBOJIBL,

* IPUHUMATh pellieHHe B y4eOHOM CUTyallMi U HECTH 32 HErO OTBETCTBEHHOCTH;

* CaMOCTOSITEIEHO ONPEACTATh NMPHYUHBI CBOETO YCIeXa WM HEyclleXa W HaXOJUTh CHOCOOBI
BBIX0JIa M3 CUTYaIlUH HEYyCIeXa;

* PETPOCTIEKTHBHO OTPEACIATh, KaKue NEHCTBUS 10 PEIICHUIO Y4eOHOM 3a7auu WM TapaMeTphl
3THUX JIEHCTBHIA MPUBEIH K MOJYYSHUIO UMEIOILErocs MPOAyKTa y4eOHO! AeATeNbHOCTH;

* JIEMOHCTPUPOBATh TMPHUEMBI PETYISIUN TCHXO()HU3HOIOTHIECKUX/IMOIMOHATBHBIX COCTOSHUIM
Ui JoCTHXKEeHUs ddeKTa yCroKoeHus (YCTpaHeHHs YMOLMOHAIBHON HAMpsKEeHHOCTH), 3 deKxTa Boc-
cTaHOBJIeHUS (ocialiaeHus] MpOsSBICHUM yToMIeHus), 3QppeKTa akTUBHU3ALMK (TTOBBIMIEHUS MCUXOpU-
3MOJIOTUYECKOM PEaKTUBHOCTH).
ITo3naBaTtenbHbie YY /|

6. YMeHue onpenensiTh MOHATHSA, CO37aBaTh O0OOIICHUS, YCTaHABIUBATh aHAIOTUH, KIIACCU(U-
LMPOBATh, CAMOCTOSITEILHO BBHIOMPATh OCHOBAHMUS M KPUTEPUHU AJs KiIAacCU(PUKALUU, YCTaHABIMBATH



MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE PACCyX ACHHE, YMO3aK/IoueHue (MHIYKTHBHOE,
JeTyKTUBHOE, TI0 aHAJIOTUH) U JIeNaTh BBIBOABI. O0YJatOMIUIiCs CMOXKET:

* 1oI0MpPAaTh CJIO0BA, COTMIOAUYNHEHHBIE KIIOYEBOMY CJIOBY, OMPEIEINAIONINE er0 MPU3HAKU U CBOM-
CTBA;

* BBICTPAMBATh JIOTUYECKYIO LEMOUYKY, COCTOSALIYIO U3 KIFOUEBOTO CJIOBA U CONOJYMHEHHBIX EMY
CIIOB;

* BBLIEJATH OOLIUI MPHU3HAK JBYX WJIM HECKOJBKHUX NMPEAMETOB WU SBICHUN U OOBICHITH UX
CXOJICTBO;

* 00bEIMHATH IPEIMETHI U SBJICHUS B TPYIIIIHI IO ONPEICICHHBIM TPU3HAKaM, CPaBHUBATh, KJlac-
cuuUIMpoBaTh U 0000MaTh (HAKTHI U SBJICHHUS,

* BBIJCIIATH SIBJICHUE U3 OOILEro psija JPyTrux sSBJICHHUI,

* ONpeAeNATh 00CTOATENBCTBA, KOTOPBIE MPEAIIECTBOBAIN BOSHUKHOBEHHIO CBS3H MEXKIy sIBJIC-
HUSIMH, U3 3TUX OOCTOSITEILCTB BBIACIATH ONPEACIAIONINe, CIOCOOHbIE ObITh MPUUYUHON JaHHOTO SIBJIe-
HUS, BBISIBIIATH IPUYMHBI U CIICICTBUS SIBIICHUIA;

* CTPOHUTDH PACCYKIEHUE OT OOIINX 3aKOHOMEPHOCTEH K YAaCTHBIM SIBICHUSIM U OT YaCTHBIX SIBJIE-
HUH K 00LIIM 3aKOHOMEPHOCTSIM;

* CTPOUTH pacCykJIeHHE HA OCHOBE CPABHEHUS MPEIMETOB U SIBJICHUIA, BBIICTSS IPU 3TOM OOIIHe
TIPU3HAKH;

* M3JIaraTh MOJYYCHHYIO HH(POPMAIUIO, UHTEPIPETUPYS €€ B KOHTEKCTE pelllaeMoil 3a1a4u;

* CaMOCTOSITEIILHO YKa3bIBaTh HA MHPOPMALIMIO, HYKIAIONIYIOCS B IPOBEPKE, MpeaaraTb 1 Mpu-
MEHSTh CII0CO0 MPOBEPKU JOCTOBEPHOCTH MH(OpPMALINH;

* BepOann30BaTh SMOIMOHAIFHOE BIICUATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

* O0OBSCHATDH SIBIICHUS, MPOIIECCHI, CBSI3U M OTHOILIEHUS, BBIABISIEMbIE B X0JI¢ TTO3HABATENIbHON U
MCCIIEIOBATEIBLCKONW JIEATEIIEHOCTU (NPUBOAUTH OOBSICHEHHWE C W3MEHEHHEM (OPMBI MPEICTaBICHHUS,
OOBSCHSATH, NETATU3UPYS WK 0000111as1; OOBSACHATH C 3aIaHHON TOUKH 3pEHUs);

* BBISIBJISITD U Ha3bIBATh MIPUYHMHBI COOBITHS, SIBJICHUS, B TOM YMCIIE BO3MOXHBIE / Hanboee Bepo-
ATHBIE NPUYMHBI, BO3MOKHBIE TOCJIEACTBUS 3aJaHHON NMPUYMHBI, CAMOCTOSITEIbHO OCYIIECTBIISAS NpPH-
YHHHO-CJICICTBCHHBIH aHATN3;

* /1eaTh BBIBOJI HA OCHOBE KPUTHUYECKOTO aHaIM3a Pa3HbIX TOUEK 3PEHUs, OJATBEPKIaTh BBIBO
COOCTBEHHOM apryMeHTalUel U CaMOCTOSATEIBHO ITOTYyYEHHBIMH JTAHHBIMH.

7. YMeHue co3qaBarh, IPUMEHATh U IPe0Opa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETHN M CXEMBI JUIS
pelieHns yueOHbIX U [M03HaBaTeNbHbIX 337a4. OOydaromuics CMOXKeT:

* 0003HaYaTh CUMBOJIOM U 3HAKOM IIPEMET U/WIIH SIBJIICHUE;

* OTIPECTIATH JIOTHUECKUE CBSI3M MEXKTY MPEIMETaMH W/WIIH SBJICHUSMH, 0003HAYaTh JJaHHBIC JIO-
TMUYECKHE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

* c03/1aBaTh aOCTPAKTHBIN WM pealIbHBIA 00pa3 MpeaMeTa U/ SBICHUS;

* CTPOMTbH MOJIEJIb/CXEMY Ha OCHOBE YCJIOBUH 3aa4Ml U/UIM crioco0a ee peleHus;

* co37aBaTh BepOAJbHBIC, BEIIECTBEHHbIE W WH(POPMAIIMOHHBIE MOJEIH C BBIICICHUEM CYIIe-
CTBEHHBIX XapaKTePUCTUK 00BEKTa [l ONpeAEIeHUs Clloco0a pelIeH s 3a/1a4l B COOTBETCTBUU C CUTY-
arueit;

* IpeoOpa3oBbIBaTh MOJENIU C IENBI0 BBIABICHHUS OOIIMX 3aKOHOB, OINPECINISIONINX JaHHYIO
MPEAMETHYIO 001aCTh;

* MEPEBOANTH CIOXKHYIO 10 COCTaBY (MHOTOACIEKTHYI0) MH(MOPMALMIO U3 TpadUuecKoro WiH
(hopMaTN30BaHHOTO (CUMBOJIBHOTO) MTPECTABICHHS B TEKCTOBOE, M HA000pOT;

* CTPOUTH CXEMY, AITOPUTM JAEUCTBHS, UCIPABIATh MJIM BOCCTAHABIMBATh HEM3BECTHBIM paHee
AITOPUTM Ha OCHOBE MMEIOIIETOCS 3HAHHS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS allTOPUTM;

* CTPOMTH JIOKA3aTEeNIbCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTHUBHOI'O;

* aHAIM3UPOBATH/PE(IIEKCUPOBATH OMBIT Pa3padOTKU W peau3aluyd y9eOHOTO MPOEKTa, UCCIie-
JOBaHUs (TEOPETHUYECKOT0, SMIIMPUYECKOr0) Ha OCHOBE MPEAJIOKEHHON MpoOJIEeMHOM CHUTyaluu, Mo-
CTaBJICHHOM LIeTTU W/WIIK 3aJJaHHBIX KPUTEPHUEB OLICHKU IPOAYKTa/pe3ybTaTa.

8. CmbicnoBoe urenre. OOydaronuiicss CMOXKET:

* HAXOJHUTh B TEKCTe TpeOyeMyro MHQOpMAIMIO (B COOTBETCTBUU C LEISIMH CBOEH JesTeNbHO-
CTH);



* OPUEHTUPOBATHCS B CONEPHKAHUU TEKCTA, TIOHUMATh LEIOCTHBIA CMBICI TEKCTA, CTPYKTYpHUPO-
BaTh TEKCT;

* YCTaHABIIMBATh B3aMMOCBSA3b OMMCAHHBIX B TEKCTE COOBITHI, SIBIEHUI, IPOLIECCOB;

* PE3IOMHUPOBATh [TIABHYIO UJICI0 TEKCTA;

* KPUTUYECKH OLIEHUBATh COjiepKaHue U (GopMy TeKCTa.

9. ®opMHpPOBAHUE U PA3BUTUE IKOJIOTMUYECKOTO MBIIUICHHS, YMEHUE IPUMEHSTh €ro B MO3HaBa-
TEIbHON, KOMMYHHUKATUBHOM, COITMAIIBHOM MTPAKTUKE U MpodeccnoHanbHOM opueHTanuu. O0yJaronuii-
CS1 CMOXKET:

* OIIPEAEIIATh CBOE OTHOIIEHHUE K IPUPOIHON CpEE;

* aHAJIM3UPOBATH BIHMSHHUE SKOJIOTHYECKUX (PaKTOPOB HA Cpey OOUTAHWS )KUBBIX OPTraHU3MOB;

* IPOBOAUTH IPUYMHHBIN U BEPOATHOCTHBIN aHAIN3 YKOJIOTMUYECKUX CUTYallUi;

* MPOTHO3UPOBATh M3MEHEHUS CUTYyallUd MPH CMEHE JCHCTBUS OMHOTO (aKTopa Ha JICHCTBHE
apyroro ¢gakropa;

* PACHIpPOCTPAHATH SKOJOTUYECKUE 3HAHMUSI U Y4acCTBOBATh B MPAKTUYECKUX JEJIaX IO 3alIUTe
OKpY’Karolleu cpeasl;

* BBIPa)KaTh CBOE OTHOIICHUE K MIPHUPOJIE Yepe3 PUCYHKH, COUMHEHHUSI, MOJIETH, TPOECKTHBIE pado-
THI.

10. PazBuTHe MOTHMBAIIMK K OBJIAJICHUIO KYJIbTYpPOH aKTUBHOT'O MCIIOJIb30BAHUS CIIOBApEi U ApYy-
T'MX MOUCKOBBIX cucTeM. OOyUarouicss CMOXKET:

* OTIPE/ICISITh HEOOXOAUMBIC KITFOUEBbIE TOMCKOBBIC CIIOBA U 3aIIPOCHI;

* OCYILECTBIISITh B3AUMOJICHCTBHE C 3JIEKTPOHHBIMH IIOUCKOBBIMH CUCTEMAMHU, CIIOBAPSIMU;

* popMUPOBATH MHOKECTBEHHYIO BHIOOPKY M3 TIOMCKOBBIX HCTOYHUKOB ISl OOBEKTUBU3AIINN Pe-
3yJbTaTOB MIOUCKA;

* COOTHOCHTD I1OJIYYE€HHBIE PE3YJIbTAThl IOMCKA CO CBOEH J1€ATEIbHOCTBIO.

Kommynukarususbie YY ]

11. YMeHue opranu3oBbIBaTh yueOHOE COTPYIHMYECTBO U COBMECTHYIO JIEATEILHOCTh C YUHUTE-
JIEM W CBEPCTHHKAMU; paboTaTh WHAMBUAYAILHO M B TPYIIE: HAXOAUTH OOIIee pelieHrue U pa3pemiarh
KOH(JIMKTHI Ha OCHOBE COTJIaCOBaHUS MO3UIIUN U yueTa HHTEPECOB;

(dbopMynupoBaTh, apryMEHTHUPOBATh U OTCTauBaTh CBO€ MHEHHE. OOyUJaroIuics CMOKET:

* OIIPEACNIATh BO3MOXKHBIE POJIM B COBMECTHOM JESATEIHHOCTH,

* UTpaTh ONPEJEICHHYIO POJIb B COBMECTHOM IESATEIbHOCTH;

* PUHUMATH TMO3UIIMIO COOECETHUKA, TIOHUMAsI TTO3UIIUIO JIPYTOTO, Pa3jinyaTh B €ro Peuu: MHE-
HUE (TOYKY 3pEHHS), TOKA3aTENbCTBO (ApPryMEHThI), (PaKThl; TUTIOTE3bl, aKCHOMBI, TEOPHUH;

* ONpeENsITh CBOU JIEUCTBHS U JIEHCTBUS TAPTHEPA, KOTOPHIE CIIOCOOCTBOBAIM WJIH TIPETSTCTBO-
BaJIM TPOJIYKTUBHOW KOMMYHUKAIUU;

* CTPOUTH TTO3UTHUBHBIE OTHOIIEHUS B MPOIIECCe YICOHOW 1 MTO3HABATEIILHON JIESTEIHHOCTH,

* KOPPEKTHO U apryMEHTHUPOBAHHO OTCTAWBATh CBOIO TOUKY 3PEHUS, B IUCKYCCUU YMETh BBIIBU-
raTh KOHTPApPTyMEHTHI, niepedpa3upoBaTh CBOIO MBICIH (BIAJCHHE MEXaHW3MOM SKBUBAJCHTHBIX 3a-
MEH);

* KPUTUYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHIO, C JIOCTOMHCTBOM IIPHU3HABaTh OIIMOOY-
HOCTh CBOETO MHEHHS (€CJIH OHO TaKOBO) U KOPPEKTUPOBATH €r0;

* MpeJIarath aabTepHATUBHOE pellieHne B KOHPIMKTHON CUTYaIlNH;

* BBIACIATH OOIIYI0 TOUKY 3pEHUS B IUCKYCCHUMU;

* JIOTOBApPUBATHCA O MpaBUJIaX W BOMpOcax s 0OCYXICHHS B COOTBETCTBUHU C MOCTABICHHOM
repe. rpyImnon 3a1avyen;

* OPraHM30BbIBAaTh YUeOHOE B3aUMOJICHCTBUE B rpynie (OnpeAensTs o0mue Heian, pacupeneisTh
pOJIA, TOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);

* YCTpaHATh B paMKaxX JWajora pa3pbiBbl B KOMMYHHKAIIUHU, OOYCIOBJICHHBIC HEMOHMMAaHHU-
€M/HENPUATHEM CO CTOPOHBI COOECEeTHMKA 3a/1a4H, (POPMBI WIIH COIEPIKAHUS JHAIIOTA.

12. YMeHure 0CO3HaHHO MCIIOJIb30BaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUU C 3aJa4€il KOMMYHU-
Kallu| JUTsl BRIPQKCHUSI CBOUX YYBCTB, MBICIICH U MOTPEOHOCTEH IS MIIAaHUPOBAHUS U PETYISAILUN CBOCH
NESTeTLHOCTH; BIIaJICHUE YCTHOW M MUCBMEHHOW PEYbl0, MOHOJIOTHYECKON KOHTEKCTHOU peubto. O0y-
YaIOIIMUICSA CMOXKET:



* ONpEAETATh 33]a4y KOMMYHUKAIMK U B COOTBETCTBHH C HEW OTOMpATh peueBble CPEACTBA;

* 0OTOMpATh U UCIOJIB30BATH PEUEBbIE CPEACTBA B MPOIECCe KOMMYHUKALIUU C APYTMMU JIIOJbMH
(mmarnor B mape, B Majo# TPyIIe U T. 1.);

* IPE/ICTABJIATH B YCTHOM WJIM TUCHbMEHHOU (popMe pa3BepHYTHIH MJIaH COOCTBEHHOW JIESATEIBHO-
CTH;

* co0II0/1aTh HOPMBI IMyOJIMYHON PEYH, PETJIAMEHT B MOHOJIOTE M JUCKYCCHH B COOTBETCTBUU C
KOMMYHUKaTUBHOH 3aJa4eil;

* BBICKa3bIBaTh U OOOCHOBBIBaTh MHEHUE (CY)KJIEHUE) U 3alpalivBaTb MHEHUE MapTHEPA B paM-
Kax JI1ajora;

* IPUHUMATh PEIICHHE B XO/€ AUAJIOra U COrJIAaCOBBIBATH €0 C COOECETHIUKOM;

* cO3/1aBaTh MMCbMEHHBIE «KIMIIMPOBAHHBIE» M OPUTMHAIBHBIE TEKCTHI C MCIIOJIb30BaHUEM He-
00XO/IMMBIX PEYEBBIX CPE/ICTB;

* HUCII0JIb30BaTh BepOabHbIE CpeACTBa (CpeAcTBa JOIMUYECKOW CBSA3M) AJIA BBIIEIEHUS CMBICIO-
BBIX OJIOKOB CBOETO BBICTYIUICHHUS;

* UCHOJb30BAaTh HEBEpPOAJIbHBIC CPEJICTBA WM HArJsAHbIE MaTepualbl, MOATOTOBJIEH-
HBIE/OTOOpaHHBIE MTOJT PYKOBOJCTBOM YUUTEIIS;

* Jles1aTh OLIEHOYHBIN BBIBOJ O JOCTHMKEHUH L€ KOMMYHUKALMU HEMOCPEACTBEHHO IOCie 3a-
BEpPILEHNS KOMMYHUKAaTUBHOTO KOHTAKTa U OOOCHOBBIBATH €TO0.

13. ®opmupoBaHUEe U Pa3BUTUE KOMIIETEHTHOCTH B OOJIACTH MCIIOJb30BaHUs WH(GOPMALIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHH

(manee - UKT). OGyuaromuiicss CMOXeT:

* IIEJICHANPABICHHO WCKaTh W HCIOJBb30BAaTh MH(OPMAIMOHHBIE PECYpPCHI, HEOOXOAUMBIE LIS
peleHus yueOHbIX U PaKTHUECKuX 3ajau ¢ nomoubto cpeacts MKT;

* BBIOMpPATh, CTPOUTH W HCIIOJIB30BaTh AJCKBATHYI0 HMH()DOPMAITMOHHYIO MOJIENb JJISl Teperavn
CBOUX MBICIIEH CPeJCTBAMU €CTECTBEHHBIX M (DOPMANIbHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHSIMU KOM-
MYHUKaIUH;

* BBIJCNATh MH(GOPMAIMOHHBIN acleKT 3a7ayd, ONepUpoBaTh JAHHBIMU, UCIOJIB30BATH MOJENb
pelIeHus 3a/1auH;

* UCMOJIb30BATh KOMITBIOTEPHBIE TEXHOJOIMH (BKJIIOYasi BBIOOP aJE€KBaTHBIX 3ajaye WHCTPYMEH-
TaJbHBIX IPOrPaMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB) AJISl pellIeHUs UH(POPMAIMOHHBIX U KOMMYHHU-
KallMOHHBIX Y4eOHBIX 3a/1a4, B TOM YHCJIe: BbIUUCIEHHE, HAlMCAaHUE MHCEM, COYMHEHUH, JOKIaI0B, pe-
(beparoB, co3laHue NPe3eHTaALNN U Jp.;

* UCIOJIB30BATh UHPOPMAIIUIO C YUETOM 3THYECKHUX M ITPABOBBIX HOPM;

* co3gaBaTh MH(OPMALIMOHHBIE PECYpPChl PA3HOTO THUMA W JJS Pa3HbIX ayAUTOPHi, coOIroaaTh
MH(GOPMALMOHHYIO TUTHEHY U MpaBuia HHPOPMALMOHHOM O€30MaCHOCTH.

IIpenmerHble pe3yabTaTbl 00y4eHHs PU3UKE B OCHOBHOM LIKOJIE.

Buvinycknuk nayuumeces:

* coOroaaTh npaBuiia 0€30MaCHOCTH U OXPaHbl TpyJAa NpU padoTe ¢ y4eOHBIM U J1abOpaTOPHBIM
000pynOBaHUEM;

* IOHUMAaTh CMBICI OCHOBHBIX (DU3MYECKUX TEPMUHOB: (pU3MUECKOE TeI0, GUNYECKOE SBIICHUE,
¢duznyeckas BeJIMYMHA, €TUHHUIIBI U3MEPEHHUS;

* pacrio3HaBaTh MPOOJIEMBbI, KOTOPhIE MOKHO PEUINTh MPU MOMOIIM (PU3NUYECKHX METOJIOB; aHa-
JM3UPOBATh OT/AETBHBIC ATAIbl POBEACHHS HCCIEIOBAHUN U HHTEPIPETUPOBATH PE3yIbTaThl HAOIIO/e-
HHUH 1 OIBITOB;

* CTaBUThH OMBITHI MO HUCCIEIOBAHUIO (PU3MUECKUX SIBIECHUH WM (U3MUECKUX CBOMCTB Tes 0e3
MCIOJIb30BaHUS MPSIMbBIX U3MEpPEHUil; pu 3ToM QOopMyIUpOBaTh MpodiaemMy/3aiady yueOHOro SKCIepu-
MEHTa; coOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000OpYIOBAHHUS; MPOBOAUTH OMBIT U (OPMYJINPOBATH
BBIBOJIBI.

* IOHUMATh POJIb SKCIIEPUMEHTA B MOJIYYCHUU HAY4YHOU MH(pOpMAIINK;

* IPOBOJAUTH NPSAMBbIE U3MEPEHUs (PU3NYECKUX BEJIMUMH: BPEMs, pacCTOSIHUE, Macca Teja, 00beM,
cuiia, TeMIepaTypa, atMoc(hepHoe JaBjeHHE, BIAXHOCTh BO3/yXa, HANPsDKEHUE, CUJIa TOKA, paualu-
OHHBIA (HOH (C UCTIOIB30BAHUEM JO3UMETpPA); MPU 3TOM BHIOMPATH ONTUMAIBHBIA CITIOCOO M3MEPEHUS U
HCIIOJIB30BAaTh MIPOCTEUILINE METOABI OLICHKH ITOIPEIIHOCTEN U3MEPEHUN;



* MMPOBOJUTH HCCICAOBAHNE 3aBHCHMOCTCH (PH3NYCCKUX BEIUYHH C HCIOJIH30BAHUEM TMPSIMBIX
M3MEpEHUI: TIPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHUPOBATH PE3YJbTATHI MOJYYEHHON 3aBUCUMO-
CTH (PU3UYECKUX BEJIMYMH B BUJIC TAOIHII U TpadUKOB, JIeJaTh BEIBOIBI 110 Pe3yIbTaTaM HCCIICIOBAHUS;

* IPOBOJANTH KOCBEHHBIC H3MEPECHUS (U3UUECKUX BEIMYMH: TIPHU BHIMOTHCHUH U3MEPEHUN COOU-
paTh SKCIEPUMECHTAIBHYIO YCTAHOBKY, CIAys NPEUIOKCHHOW HMHCTPYKIIMH, BBIYUCIIATH 3HAYCHHE Be-
JUYHUHBI ¥ aHATH3UPOBATH TIOJyYEHHBIC PE3YIbTATHI C YIETOM 33JaHHONH TOYHOCTH U3MEPCHHIA;

* QaHAIM3UPOBATh CHTYAIIMH MPAKTUKO-OPHCHTHPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOsBIIE-
HUE U3YYCHHBIX (PU3UYECKUX SBICHUN WM 3aKOHOMEPHOCTEH M IPUMEHSATh UMCIOIINECS 3HAHUS JIITSI KX
OOBSACHEHHS;

* MMOHUMATh MPUHIUIBI JEHCTBUS MAIllMH, TPUOOPOB M TEXHUYECKHX YCTPOWMCTB, YCIOBHUS HX
0€301acHOr0 MUCII0JIb30BaHHUS B TIOBCEHEBHOM KU3HH,

* WCIIOJIb30BATh MIPH BHIMOJHCHUH YUEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY O Pusnde-
CKHUX SIBJICHUSX, CIIPAaBOYHBIC MaTEePHAJIbI, pecypchl IHTepHETA.

Conep:kanue y4e0HOro Kypca

Pu3uKa u ee poJib B IO3HAHNH OKPYKAIOIIEro MHPa
®wusnka - Hayka o npupojae. Pusznyeckue Tena u siaenus. Ousnyeckue croiictBa Tei. Habmro-
JIeHHe U onucaHue (puzndeckux sipjaeHuni. Gusznyeckuil skcnepumMeHT. MojienupoBaHue SBJICHUNA U 00b-
eKTOB mpupozbl. Pusznveckre BenUUnuHbL. M3mepenust Gpu3nyecknx BENIWYHH: JJIMHBI, BDEMEHH, TeMIIe-
parypsl. ®usnyeckue npuOopsl. MexyHapoiHas cucTeMa eAMHUL. TOYHOCTh U MOTPEeLHOCTh U3Mepe-
HuW. Pusnyeckue 3aKOoHbI M 3akoHOMepHOcTH. Pusuka m texHuka. Hayuynslii meron nosHanus. Pounb
¢u3uku B GOPMHUPOBAHUY €CTECTBEHHO-HAYYHOH IPAMOTHOCTH.

Mexanuyeckue siBJICHHUS

MexaHuueckoe JBUKeHUE. MarepuaiibHas TOUKa Kak MoJienb gu3nyeckoro tenaa. OTHOCUTENb-
HOCTb MEXAHMUYECKOTO JBWKEHUs. ['eoLleHTpuuecKas M resIMoLeHTpudeckas cucreMel Mupa. Crucrema
orcyera. PU3NUYECKUE BEIMUNHBI, HEOOXOIUMBIE /Ul ONTUCAHUS IBU)KEHUS, U B3aUMOCBSI3b MEX1y HUMHU
(myTh, mepeMelieHne, CKOPOCTh, YCKOpPEHHE, BpeMs JIBUKEHHUs). PaBHOMEpHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEHOE JIBHKeHHe. ['paduky 3aBUCMMOCTH KMHEMAaTHUECKUX BEJIUYHMH OT BPEMEHHU IpU paB-
HOMEPHOM M PaBHOYCKOPEHHOM [JBMXEHMHM. PaBHOMEpHOE IBMXKEHHME 10 OKpYXHOCTH. MHepuus.
NueptHOCTh Ten. B3ammoperictBue ten. Macca tena. M3mepenue maccsl Tena. IInmoTHOCTE BemiecTna.
Cuna. Enununst cunbl. MHepuuaneHas cuctema orcyera. 3akoHbl HeroToHa. CBoOOHOE MajieHue Tel.
Cuna TspkecTd. 3aKOH BCeMUpHOro TsaroteHus. MckyccTBennbie ciyTHukH 3emin. Cuta yrnpyrocTu. 3a-
koH ['yka. Bec tena. HeBecomocTs. CBsI3p MEXIy CHIION TS KecTH M Maccod Tena. Cuia TSKECTH Ha
npyrux nna”erax. Jlunamometp. CliokeHHE BYX CHWJI, HAlpaBJIEHHBIX MO OJHOW mpsmoii. PaBHoxei-
crByromas cuil. Cuna tpenus. Tpenue ckonbxenus. Tpenue nokos. TpeHne B mpupoie U TeXHUKe. Hc-
KyccmeeHnuvle cnymuuxu 3emnu. Ilepsas kocmuyeckas ckopocme.

Wmnynbe. 3akoH coxpaHeHUs UMITyJbca. PeakTuBHOE ABIKeHHe. MexaHndeckas paboTta. Moui-
HOCTb. DHeprus. [loTeHnmanbHas U KuHeTn4Yeckas >Heprus. [IpeBpamienre oHOro BUa MEXaHUIeCKON
SHEPrUM B IPYroi. 3aKOH COXpPaHEHMsI IIOJTHOM MEXaHUYECKOW YHEPTHUH.

[IpocTeie MexaHH3MBI. YCIIOBUSI PaBHOBECHS TBEPIOTO Teja, WMEIOLIEro 3aKpEeIlICHHYIO OCh
nBrkeHUs. MoMeHT cuibl. LlenTp Tspkectu Tena. Peiuar. PaBHOBecHe cui Ha peluare. Peluaru B TeXHU-
ke, ObITy U nipupojie. [lonBrkHbIe U HeMOABIKHbIE 0JI0KH. PaBeHCTBO pabOT MpH KCIMOJIb30BAHUU MPO-
CTBIX MEXaHMU3MOB («30JI0TO€ MPaBUJIO» MeXaHUKH). Buasl paBHoBecus. Koagduiment noneznoro nei-
CTBUSI MEXaHU3MA.

Hapnenue. J{aBnenue TBepabix Ten. Enununs! uamepenus nasiaeHus. CnocoObl M3MEHEHHUs 1aB-
nenus. [lapnenue raza. OObsiCHEHUE JaBJICHUS T'a3a Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX MPECTaB-
nenuil. Ilepenavya naBneHus razamu M KUAKOCTAMHU. 3akoH Ilackans. J[aBneHue >KUAKOCTH Ha JTHO U
creHku cocynaa. Coobraronuecs: cocyibl. ATMocdepHoe naBieHne. MeToapl n3MepeHust aTMoCcPepHOTro
nasnenusi. OnbiT Toppuuennu. bapomerp-anepounsa, MmaHoMmeTp. ATMoc(hepHOE JaBleHHE Ha Pa3THUHBIX
BbICOTaX. [ mapaBnuueckue MexaHU3Mbl (mpecc, Hacoc). [lopurHeBol KUIKOCTHBIN Hacoc. JlaBieHue
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JKUJIKOCTH W raza Ha MOrPYKEHHOE B HUX TE€JI0. 3aKOH Apxumena. YcioBus miaBaHus Ten. [lnaBanue
Tel ¥ Cy10B. Bo3nyxoniaBaHue.

KonebarenpHoe npmwkenne. Konebanust rpy3a Ha mpyxkuHe. CBoOoanwie kosebanus. Komeba-
TeNbHas cUcTeMa. MasTHUK. AMIUIMTYZAA, MEPUOJ, YacToTa KoieOaHwid. [ apmoHuueckue KoneOauus.
[IpeBpatenne 3Hepruu Mpu KoyiebaTenbHOM JIBIXKEHUH. 3aTyxarolue KosueOaHus. BeiHyX/IeHHbIE KO-
nebanus. Pezonanc. Pacnpoctpanenue kxonebanuii B ynpyrux cpeaax. Ilomepeuynple W mpoaoibHBIE
BOJIHBI. J{nHa BoJHBL. CBSI3b JUIMHBI BOJIHBI CO CKOPOCTBIO €€ PAaclpOCTpaHEeHHs U MEepUOJIOM (4acTo-
TOM). 3ByKOBBIE BOJTHBI. CKOpPOCTh 3BYKa. BbicoTa, TeMOp B rpOMKOCTB 3BYKa. 9X0. 3BYKOBOI pe30HAHC.

TenJioBble sIBJICHUA

CrpoeHnue BemiecTBa. ATOMbI U MOJIEKYJbl. ONBITHI, JOKA3bIBAIOIINE aTOMHOE CTPOEHHUE BElIe-
cTBa. TerioBoe IBM)KEHUE aTOMOB M MOJIeKyJl. bpoyHoBckoe nBrkenue. Juddysus B razax, KuaKkocTax
U TBepAbIX Tenax. B3aumoneilcTBrue yacTHUI] BellecTBA. ArperarHble COCTOSHUS BellecTBa. Mopenu
CTPOCHHMS TBEPBIX TEJ, KHUAKOCTEH U ra3oB. OObsICHEHHE CBONMCTB ra30B, JKUJIKOCTEH U TBEPABIX TEN Ha
OCHOBE MOJIEKYJIIPHO-KMHETUUECKUX MPEACTABICHUH.

TennoBoe nwkeHue. TernoBoe paBHOBecue. Temmeparypa. Buyrpenusst sueprus. PabGora u
terionepenava. TemnonpoBoanocts. Konsekuus. M3nydyenue. [lpumeps! Temionepenauu B NpUpoae u
texHuke. KonmnyecTBo TemnoTsl. Y ienbHasi TeII0eMKOCTh. PacueT komuyecTBa TEIUIOTHI MIPH TEIJI000-
MeHe. Y ieabHas TeIIoTa CropaHus TOIUIMBA. 3aKOH COXPaHEHMsI M IIPEBPAICHUs SHEPTUN B MEXaHUYe-
CKUX U TEIUIOBBIX Mpolieccax. [InaBieHre u oTBepAEBaHUE KPUCTAJUIMYECKUX Tell. YelbHas TerioTa
miasnenus. Mcnapenue u konaeHcanus. Kunenue. 3aBUCHMOCTb TEMIIEPATypbl KUIIEHUS! OT JABJICHUS.
VYaenvHas Terora napooOpazoBaHus. BraxkHocts Bo3ayxa. OObsiCHEHHE U3MEHEHHUS! arperatHoro co-
CTOSIHUS BEIIECTBA HA OCHOBE MOJIEKYJISIPHO-KMHETUUECKUX MpEACTaBleHul. Paboma 2aza npu pacuiu-
penuu. IIpeobpa3oBaHue SHEPTUU B TEIIOBBIX MalluHaX. JIBUrarenb BHyTpeHHero cropanus. [laposas
Typ6una. KIIJ[ TeruioBoro nBurateins. konocuueckue npooaemsl UCHONb308AHUS MENTIOBbIX MAUUUH.

DJIeKTPOMAarHUTHBIE SIBJICHUSI

Onexrpuzanys GU3NIecKux Tell. [IBa poga 3JIeKTpUUECKUX 3apsioB. B3anmoseiicTBue 3apsokeH-
HBIX Tell. JlemMMOCTh 3JEKTPUYECKOTO 3apsiia. DIEKTPOH. 3aKOH COXPAHEHHUs JJIEKTPUUYECKOTO 3apsija.
[TpoBOIHMKY, TUATIEKTPUKHU U TOTYIIPOBOJIHUKHU. DIEKTPOCKOM. DJIEKTPUUECKOE TMOJIe KaK 0COOBIN BHUJT
Marepuu. Ctpoenue atoma. Hanpsowcennocms snekmpuyecko2o nosis. JIeicTBUe 3JIEKTPUUECKOro MoJs
Ha 3JIeKTpuUeckue 3apsaasl. KonaeHcatop. OHeprus 3JIeKTPUUYECKOro Mo KOHAEHCcaTopa.

Onektpuyeckuil ToKk. ICTOYHMKH TOKa. DIIeKTpUUYecKas LeNb U €€ cocTaBHble yacTh. Hampasie-
HUE U JEWCTBUS dJeKTpuueckoro Toka. Hocutenu anekrpuueckux 3apsaoB B Mmertauiax. Cuia Toka.
DNEeKTpUYECKOe HapsiKEHUE. DJIEKTPUUYECKOE CONPOTUBIECHUE MPOBOJHUKOB. EMMHUIIBI CONMpPOTUBIIE-
HUs. 3aBUCUMOCTh CHJIBI TOKA OT HampsikeHus. 3akoH Oma JijIsl yyacTKa Lenu. Y AebHOE COMPOTHUBIIE-
Hue. Peocratsl. [locnenoBarenbHoe U nmapauieabHOE COSAMHEHNE TPOBOJHUKOB. PaboTa 3nekTpudecko-
ro MoJid MO NEPEMEUICHUIO AIEKTPUYECKUX 3apsaaoB. MOIIHOCTh 3JeKTpuueckoro Toka. HarpeBanue
MIPOBOJIHUKOB 3JIEKTPUUYECKUM TOKOM. 3akoH [[xoynsa-JIeHna. DiekTpuueckiue HarpeBaTeIbHbIE U OCBE-
tutenbHble mpudopsl. KopoTkoe 3ambikanue. [1paBuna 6e30macHOCTH TIpH paboTe ¢ AIAEKTPONPUOOpaMH.

OmneiT Dpcrena. MarautHoe nosie. MHAYKIMS MarHUTHOTO NoJigs. MarHuTHOE 1oJie mpsiMoro To-
Ka. MarauTHoe 1noJje KaTylku ¢ TOkoM. [locTossHHble MarHuThl. MarHUTHOE 10JI€ TTOCTOSTHHBIX MarHu-
TOB. MarautHoe nosie 3emiu. B3anmoselictBie MaruuToB. JlelicTBe MarHUTHOTO MOJIsE HA MPOBOJAHUK
C TOKOM. DJIeKTpudeckuil asurarensb. OQHOPOJHOE U HEOAHOPOJHOE MarHuTHoe nosje. [IpaBuio Oypas-
yrka. OOHapyKeHHe MarHUTHOTO TOJis. J[eficTBMe MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM U JBUXKY-
myrocs 3apsbkeHHyro yactuny. Cuna Amnepa u cuna Jlopenya. 1lpaBuno neBoi pyku. MarHUTHBIN mo-
ToK. OnbiTel @apanes. DneKTpoMarHuTHas UHAyKuus. HanpaBrneHne mHIyKnmoHHOTO Toka. [IpaBuio
JleHna. SIBneHne caMOMHIYKIIU Y.

DOnexTpoMarauTHeie kKoneOanus. KonebatenbHblii koHTYp. [lepemennsiii Tok. I'eneparop mepe-
MeHHoro Toka. [IpeoOpa3oBanust s3Hepruu B anekTporeHeparopax. Tpancpopmatop. Ilepenaua snexrpu-
YeCKOW DHEPIMM Ha PacCTOSHUE. DIEKTPOMAarHUTHOE M0JIe. DJIEKTPOMAarHUTHbIE BOIHBI. CKOPOCTH pac-
MIPOCTPAHEHHU 3JIEKTPOMArHUTHBIX BOJH. BiIusHME 371eKTpOMAarHUTHBIX U3TyYEHHI Ha )KUBbIE OpPraHu3-
Mbl. [TonydeHune 3eKTpOMarHuTHBIX KosieOanuii. [IpMHIUIIBI paAHOCBS3H U TEICBHUICHUS.

DnekTpomMarHuTHas npupojaa ceera. Ckopocth cBeta. crounuku csera. [IpsimonuneliHoe pac-
npocTtpaHeHue cBeta. OTpaxkeHue cBeTa. 3aKOH oTpaxkeHHs cBeTa. [lmockoe 3epkano. M3oOpakeHue
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npeaMera B 3epkaie. [Ipenomnenue cBera. 3akoH npenomiieHus cBeta. JIunzel. DoKycHOE paccTosiHue
muH3bl. OnTudeckas cuia JUH3bL M300pakeHus, naBaeMmble JTUH30M. [71a3 Kak onTHyeckas CUCTEMa.
OnTtuueckue pubdopsl. [Ipenomnenue ceera. [lokazarens npenomiienus. ucnepcus ceera. L{Bera Ted.
Cnekrporpad u cieKTpockon. TUIBI ONTHYECKUX CHEKTPOB. CrIeKTpaIbHBIN aHAIN3.

KBanToBbIe siBIeHUSA

Crpoenne aromos. Ilnanerapnas mozens aroma. [lormomenue u UCIyckaHue CBETa aTOMAaMH.
[Tpoucxoxaenue nuHeyarbix crekTpoB. OmnbiTel Pesepdopra. PaanoakTMBHOCTh Kak CBUAETENHCTBO
CJIO’KHOTO CTPOEHMs aTOMOB. Anb(a-, 6eTa- U raMma-u3iaydeHus. PagroakTuBHbIE ITPEBpaILEHHs] aTOM-
HbIX si7ep. CoxpaHeHHUE 3apsiI0BOr0 M MacCOBOT'0O YKCEN HpHU AAepHbIX peakuusx. [lepuon nomypacnana.
3aKOH paJAMOaKTHBHOIO pacnaja. OKCIEPUMEHTAIbHBIE METOIbI McclenoBaHMsA vacTull. [IporoHHO-
HEUTpPOHHAs MOJenb sAApa. PU3MUYECKU CMBICT 3apsAoBOro U MaccoBoro yuceln. Msoromnsl. [IpaBuia
cMelleHus A anbda- u 0eTa-pacnaza npu sIAEpHbIX PeakLusax. DHEprus CBsI3U YacTHll B supe. Jene-
Hue siep ypana. llenHas peakuwsi. SnepHas sHEpreTuka. JKOJIOTUIECKHE MTPOOIeMbl pabOThl aTOMHBIX
NEKTPOCTaHIMU. Jlo3umeTpus. BnusHue paguoakTUBHBIX M3JIyY€HUN HA JKUBBIE OpraHu3Mbl. Tepmo-
anepHast peakuus. Mcrounvku snepruu CosiHLa U 3BE3.

Crpoenne u 3BoJI01MA Beenennoi
['eonenTprueckast U reJqMoUeHTpUYecKas cucteMbl Mupa. CocTaB, CTPOEHUE U MPOUCXOKICHUE
Conneunoii cucreMbl. @u3ndeckas npupoaa HeOecHbIx Ten ConHeyHOW cucTeMbl. [ImaHeTh U Manbie
tena ConHeuHoi cucrembl. CTpoeHue, nzinydeHue u sBontonus CosHua u 38e31. CTpOCHHUE U 3BOJIIOLUS
Bcenennoii. ['mnoresa bosbmoro B3psisa.

JlabopaTopHbie padoThl
. Onpenenenue 1eHsbI JeNIeHUs U3MEPUTENLHOTO PUdopa.
. U3mepenune pazMepoB MajibIX Tell.
. U3mepenne maccel Tena Ha phlYaKHbIX Becax.
. U3mepenne oobema Tena.
. Onpenenenue mIOTHOCTH TBEPIOTO TENA.
. 'pagyupoBanue npyXMHbI U U3MEPEHUE CHJI JMHAMOMETPOM.
7. BplsicHEeHHE 3aBUCHUMOCTU CHUJIBI TPEHHS CKOJBXEHUS OT IUIOIIAJIA CONPUKACAIOIINXCS TEN U
MPUKUMAIOIIEH CUJIBI.
8. Onpezenenne BHITAJIKUBAIOIIEH CUIIBL, AEHCTBYIOLIEH HA IOTPYKEHHOE B KUAKOCTH TEJIO.
9. BersicHeHue yClIOBUH TUIaBaHUS T€Na B KUAKOCTH.
10. BelsicHeHHE yCIOBHSI pABHOBECHS pblUara.
11. Onpenenenne KII[ mpu nmogbpeme Tena mo HAKJIOHHOW TJIOCKOCTH.
12. Onpenenenne KOJIWYECTBA TEIJIOTHI IPU CMEIIMBAHUU BOJbI PA3HOM TEMIIEPATYPHI.
13. Omnpenenenue yaeIbHON TEIJIOEMKOCTH TBEPIOTO Tea.
14. Onpenenenre OTHOCUTENIBHON BIIAXKHOCTH BO3AyXa.
15. Coopka ryeKTprudecKor enu U U3MEepEeHUE CUITbl TOKA B €€ Pa3IMYHbIX y4acTKax.
16. 3mepeHre HaNpsKeHUs Ha Pa3IMUHbIX y4acTKaX 3JIEKTPUUYECKOMN LEMu.
17. I3MepeHue Cuibl TOKa U €ro peryJupoBaHUE PEOCTATOM.
18. 3mepenrie conpoTUBIICHHS IPOBOJHUKA MPU TOMOIIM aMIIepMETPa U BOJITMETpA.
19. 3mepenre MOITHOCTH M pabOTHI TOKA B AJIEKTPUUECKOM JIaMIie.
20. COopka AIEeKTpOMarHuTa 1 UCIBITAHUE €ro ACHCTBHUS.
21. 3ydeHue 371eKTpUYECKOro JBUTATENs IOCTOSIHHOTO TOKa (Ha MOJIENH).
22. N3y4yeHue CBOMCTB U300pakeHUs B JINH3AX.
23. UccnenoBanue paBHOYCKOPEHHOTO JABUKEHUS 0€3 HaYaIbHOW CKOPOCTH.
24. 3MepeHne yCKOpeHUs: CBOOOIHOTO MaJeHHUS.
25. MccnenoBanue 3aBUCUMOCTH TIEPHOJIA M YACTOTHI CBOOOHBIX KOJICOaHW MasSTHUKA OT JJTH-
HBI €70 HUTH.
26. 3yuyenue gaBiaeHUS 3JIEKTPOMAarHUTHON MHTYKIIUH.
27. HabmoaeHue CIUIOMHOTO U IMHEHYaThIX CIIEKTPOB UCITYCKAaHUS.

AN LN AW —
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28. 3mepenHne ecTeCTBEHHOTO PaJMallMOHHOTO (DOHA JO3UMETPOM.
29. Uzydenue neneHus spa aToma ypasa 1o Gpororpaduu TpEeKoB.
30. M3y4yeHue TpEeKOB 3apsKEHHBIX YaCTHIl IO TOTOBBIM (hoToTrpadusim.

TeMaTnuyecKkoe MIIAHMPOBAHUE
7 kaacc (68 4, 2 4 B He/1e110)

OcHoBHOe coaepkaHue

OcHOBHbBIE BHU/IbI y‘leﬁHOﬁ JACATCJIBHOCTH

®u3uka 1 ee poJib B NO3HAHUHM OKpPY:Kalolle-
ro mupa (4 4)

®dusuka - Hayka o npupone. Pusnyeckue spie-
HUS, BEIIECTBO, T€0, MaTepus. OU3ndeckue cBOM-
cTBa Tea. OCHOBHBIE METOJIbI U3YUYEHHUS, UX pa3Jiv-
yue. [lonarue o ¢pusnveckoil Bennunne. MexayHa-
ponHas cucreMa enuuui. lIpocreiimme wu3mepu-
TenbpHBIC TPUOOpPHI. L{eHa neneHwus mKkamsl mpubdopa.
Haxoxnenune mnorpemHocty usmepenus. CoBpe-
MEHHBIE JIOCTH)KEHUS Haykd. Ponb pusuku u yue-
HbIX Hallled CTpaHbl B PA3BUTHH TEXHUYECKOTO
nporpecca. BiusiHue TEXHOIOIMUECKHUX MPOLECCOB
Ha OKPYKaOILYIO Cpeny.

Jlabopamopnas paboma 1. OnpenencHue NEHBI
JIeNIeHUs] U3BMEPUTENLHOTO MPUdopa.

Temvt npoexmos

«®Puznueckue npudopsl BOKpYyr Hacy, «Dusnye-
CKHUE SIBJICHUS B XYJI0’)KECTBEHHBIX IIPOU3BEIECHUSIX
(A. C. Ilymikuna, M. 0. JlepmonTosa, E. Il. Hoco-
Ba, H. A. HekpacoBa)», «HobGeneBckue naypeaTsl B
o0nacTu GU3MKN»

- OOBSICHATH, ONUCHIBATH (HU3UYECKHE SBIIE-
HUSl, OTJIMYaTh (GU3NYECKUE SBJICHUSA OT XUMHYe-
CKUX;

- MPOBOAUTH HaONIOAEHUS (PU3NYECKUX SBIIE-
HU, aHAJTM3UPOBATh U KJIACCU(PHUIIMPOBATH HX;

- pa3In4aTh METO/bI U3Y4YeHUs (PU3UKH;

- U3MEpSATh PAcCTOSIHUA, NPOMEXYTKU BpeMe-
HH, TEMIIEPATYpY;

- 00pa0aTbIBaTh pe3ybTaTbl U3MEPEHU;

- TMIEPEBOANTD 3HAYCHUS (DPU3MUYCCKUX BEIUYHH
B CU;

- BBIJCTISITH OCHOBHBIE JTalbl Pa3BUTHs (HU3U-
YeCcKOM HayKd M Ha3blBaTh MMEHA BbIIAIOIIUXCS
YUYECHBIX;

- ONpeAeNATh LIEHY JeNeHHs LIKalbl U3MepH-
TEJIBLHOTO PHOOpa;

- IPEJICTABIIATh Pe3yJIbTaThl U3MEPEHUI B BUIE
Ta0INIL;

- 3alMChIBATh PE3yJIbTaT U3MEPEHUS C YUETOM
MOTPEUTHOCTH;

- paboTaTh B rpymre;

- COCTABJIATH TUIAH MPE3EHTAINU

IIepBoHayaibHBIE CBeeHUS O CTPOEHHHU Be-
mecTrea

(6 9)

[IpencraBnenus: o ctpoeHun BemecTBa. ONBITHI,
MOATBEPKIAIOIIME, YTO BCE BEILECTBA COCTOSAT U3
OT/AENbHBIX YacTull. MoJekyna MeJbYanIas ga-
ctuia BemiectBa. Pasmepsr monekyn. duddysus B
KHUIKOCTAX, Ta3ax U TBEPAbIX Tenax. CBsA3b CKOPO-
ctu qudpdy3un u Temmnepatypsl Tena. Ousndeckuit
CMBICJ B3auMOJEeNCTBUS MOJieKy. CyliecTBoBaHHe
CUJI B3aUMHOTO NPUTSKEHUSI U OTTAIKUBAHUS MO-
JIeKyJ1. SIBIeHne cMauyuBaHUs U HECMAaYMBAHUS Tell.

ArperatHeie cocTOsiHUs BemecTBa. OcoOeHHO-
CTH TPEX arperaTHbIX COCTOsSHUN BemecTBa. O0b-
SICHEHUE CBOMCTB I'a30B, KUAKOCTEH U TBEPJIBIX Tell
Ha OCHOBE MOJIEKYJISIPHOTO CTPOEHUS.

3auem
no teme «llepBoHavanbHbIE CBEIEHUSI O CTpOE-
HUM BEIIECTBAY.

Jlabopamopnuas paboma
2. 3mepenue pa3mMepoB MaJlbIX Tell.

- OOBSCHATH ONBITHI, MOATBEPIKIAIOIINE MOJIe-
KYJISIPHOE CTPOEHHE BEIIECTBA, OMBITHI 10 OOHa-
PYKEHHUIO CWJI B3aMHOI'O MPUTSDKEHUS M OTTAJI-
KUBaHUS MOJIEKYJ;

- OOBSICHATB: (PM3UYECKUE SBJICHHUS Ha OCHOBE
3HAHUW O CTPOEHMM BEIECTBA, OpPOYHOBCKOE
JBUKECHHE, OCHOBHBIE CBOWCTBA MOJIEKYJ, SIBJIE-
Hue 1udQy3un, 3aBUCUMOCTb CKOPOCTU MPOTEKa-
Hus U y3un OT TeMIepaTypbl Tena;

- CXeMaTU4eCKH M300paxkaTb MOJIEKYJBI BOJbI
U KHACJIOPOJIa;

- CpaBHHMBaTh pa3Mepbl MOJIEKYJl Pa3HBIX Be-
LIECTB: BOJBI, BO3yXa;

- aHATM3HUPOBATh PE3YJIbTaThl OMNBITOB IO
JIBYDKEHUIO MOJIEKYIN U tuddys3um;

- IPUBOJUTH IpUMepsl nuddy3un B oKpyxa-
IOIEM MHUpPE, MPAKTUYECKOTO HCIOIb30BaHU
CBOMCTB BEIIECTB B PAa3JIMYHBIX arperaTHeIX Cco-
CTOSTHUSIX;

- HaOII0aTh M UCCIIEZOBAThH SIBJICHUE CMayu-
BaHUS M HECMAYMBAHUA Tell, OOBACHATH TAHHbBIC
ABJICHUSI HAa OCHOBE 3HAHMW O B3aMMOJCHCTBUU
MOJIEKYI,
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OcHoBHOe conep:kaHue OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

- JO0Ka3bIBaTb HAJIMYHUC pa3in4uvsgd B MOJICKY-

Temwvl npoexmos JSIPHOM CTPOEHUU TBEPJIbIX TN, XUIAKOCTEH U
«3apokJeHre U Pa3BUTHE HAYYHBIX B3TJIS0OB O | Ta3o0B;
CTpoeHHUH BemecTBay, «Auddys3us Bokpyr Hacy, - IPUMEHSATH MOJYYCHHbIE 3HAHUS TIPU pelie-
«Y TuBUTENBHBIC CBOMCTBA BOJLI HUU 3a]1a4;

- U3MEPATh pa3Mepbl MAJIBIX TSI METOJIOM psi-
JIOB, pa3nyaTh CHOCOOBI HM3MEpPEHUs pPa3MepoOB
MaJIbIX TEJI,

- MPEACTABIIATH PE3yIbTAThl U3MEPECHH B BHJIC
TaOJINIL;

- paboTaTh B TpyIIe

B3aumopaeiictBue Te (22 4) - Onpenenstb: TPAaeKTOPHUIO [IBHXKCHHS TEIa;

Mexanuueckoe aBuxkeHHE. TpaeKkTopusi JBUXKE- | T€I0, OTHOCUTEIBHO KOTOPOrO MPOUCXOAUT JBU-
Hus Tena, myTb. OcHOBHBIE eauHHIBI MyTH B CU. | *KeHue; CpeHIOI CKOPOCTh JIBHXKEHUS 3aBOTHOTO
PaBHOMepHOE U HepaBHOMEepHOE aBMXeHHE. OTHO- | aBTOMOOUIS; TyTh, MPOWICHHBIA 3a JaHHBINA
CUTENbHOCTh JBIKEHUS. CKOPOCTh PaBHOMEPHOTO | MPOMEXYTOK BPEMEHHU; CKOPOCTh Teja 1o rpadu-
Y HEPaBHOMEPHOTO JIBMKCHHS. BEKTOpHBIE U CKa- | Ky 3aBUCUMOCTU IMYTH PaBHOMEPHOI'O JBUKEHUS
TsipHbIE (PUZNYECKUE BEIIUYNHBI. OT BpEMEHHU; TUIOTHOCTh BEUIECTBA; Maccy Tela Mo

Ompenenenue ckopoctu. OrmpeneneHue MyTH, | ero 00beMY U MJIOTHOCTH; CHILY TSDKECTH IO U3-
MPONJICHHOT'O TEJIOM MPU PAaBHOMEPHOM JIBI)KEHUH, | BECTHOM Macce Tella; Maccy Tella MO 3a/laHHOM
o gopmyrie u ¢ moMoIbio rpadukoB. HaxoxaeHne | cuiie TSHKECTH; 3aBHCHMOCTh M3MEHEHHSI CKOPO-
BpEMEHH JBUXKEHHs Ten. SIBneHue uHepiuu. [Ipo- | cTH Tena OT mpUI0KEHHOW CUIIBI;

SABJICHUC SBJICHUA WHCPUHU B 6I)ITy n TexHmnke. 13- - JOKa3bIBaTb OTHOCHUTCIBHOCTH JIBHXCHUA
MEHEHHE CKOPOCTH Tel MpH B3aUMOJCHCTBUU. | Tena;
Macca. Macca - mepa mHepTHOCTH Tena. MuHept- - paccyuThIBaTh CKOPOCTb TEJA IIPU PAaBHO-

HOCTb - CBOMCTBO Tena. OnpeneieHue Macchl Tejaa B | MEPHOM U CPEIHIOK CKOPOCTh IIPH HEPaBHOMEP-
pe3yabTaTe €ro B3auMOICHCTBUSA C IPYTMMH Tella- | HOM JIBWKEHWH, CUIYy TSHXKECTU U BEC TeElla, pPaB-
MU. BriicHeHue ycnoBuii paBHOBeCUsl YUEOHBIX Be- | HOJEHUCTBYIOIIYIO JBYX CHUII,

coB. [InmotHOCTB BemecTBa. MI3MeHEHNE MIIOTHOCTH - pa3nuuyaTh PaBHOMEPHOE M HEPAaBHOMEPHOE
OJIHOTO U TOTO K€ BELIECTBA B 3aBUCUMOCTH OT €r0 | ABH)KECHHUE;

arperatHoro coctrosinus. OnpeneneHue Macchl Tena - rpaduyeckn M300paxarb CKOPOCTb, CHIIY H
o ero o0beMy U IUIOTHOCTH, O0ObEMa TeJa MO €ro | TOUKY €€ MPUII0KEHHUS,;

Macce M IUIOTHOCTU. M3MeHeHume ckopoctu Tena - HaxOJOUTh CBS3b MEXKIY B3aUMOJEHCTBHEM
IpH JeHCTBUM Ha HEero Apyrux ten. Cuiia - NpuUYu- | TeN U CKOPOCTHIO UX JBUKCHUS,

Ha U3MEHEHUs CKOPOCTHU JABHXKEHMsI, BEKTOpHas pu- - yCTaHaBJIMBaThb 3aBHCHUMOCTb W3MEHEHHUS
3uueckas BelWuyuHa. ['paduueckoe H300pa’keHUE | CKOPOCTH JBHKEHUS Tella OT €ro Macchl;

cwibl. Cuna - mepa B3auMoaencTeus Ten. Cuna Ts- - pa3anyaTh UHEPLUIO U UHEPTHOCTH TENA,
xecTu. Hannuue TSIroTeHust Mexay BCEMHU TellaMU. - OIPENENSTh MJIOTHOCTh BEIECTBA;
3aBUCUMOCTD CHJIBI TSDKECTH OT Macchl Tena. CBo- - paccUMTHIBaTh CUITY TAKECTHU U BEC TEIA;
0oaHOE MajzieHne Tea. Bo3HUKHOBEHHE CHUIIBI YIPY- - BBLIENATH OCOOEHHOCTH IUIAHET 3€MHOM

roctu. [Ipupona cunbl ynpyroctu. ONBITHBIE TIOJ- | TPYINBI U IJIAHET-TUTAHTOB (pa3iuuue W o0Iue
TBEPXKJCHUS CYIIECTBOBAHUS CHJIBI YIIPYTOCTH. 3a- | CBOMCTBA);
koH ['yka. Bec Tena. - MPUBOJUTH MPUMEPHI B3aUMOIECHCTBUSA Te,
Bec Ttema - BCKTOpHAad (i)I/ISI/ILIeCKaH BCJIIMYHHA. | IPUBOAAIIECTO K M3MCHCHUIO UX CKOPOCTHU, IIPO-
Otnnume Beca Tena OT cuibl TsokecTu. Cuia TsoKe- | IBJICHHSI SIBICHUS WHEPIMH B OBITY; MPOSIBICHUS
CTH Ha Jpyrux IjaHeTax. M3ydeHue ycTpoiicTBa | TATOTEHHS B OKpY)KaloIeM MHpe; BUAOB nedop-
IuHaMoMeTpa. V3MepeHHs CUII ¢ MOMOIIBI0 JAMHA- | MAIliU, BCTPEYAIOIINXCS B OBITY; Pa3IMYHBIX BU-
MomeTpa. PaBHonelictByromas cui. CloXeHUE | 0B TPEHUS;

JBYX CWJI, HAaIIpABJIEHHBIX [0 OJHOW MPSIMOU B OJ- - Ha3bIBaTh CIIOCOOBI YBEIMUEHHS U YMEHbIIIE-
HOM HallpaBJICHUH U B NPOTUBOINOJIOXKHBIX. I'padu- | HUSI CUIIBI TpEHNUS;
4eCKoe H300pakeHUE pPAaBHOACUCTBYIONIEH IBYX - paccuuThIBaTh PABHOACUCTBYIOUIYIO JBYX

14




OcHoBHOe conep:kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

cwi. Cuna tpeHus. M3MmepeHue CHIbl TpEeHUS
CKOJIbKeHUsl. CpaBHEHHE CHIJIBI TPEHMS CKOJIbXKe-
HUS C CWION TpeHus KaueHus. CpaBHEHUE CHIIbI
TpeHus ¢ BecoM Tena. Tpenue nokos. Ponb Tpenus
B TexHUKe. CrocoObl yBEIMYEHUS U yMEHbILIECHUS
TPEHUS.

Koumponvhvie pabomot

mo teMaM «MexaHnueckoe IBMKeHHeE», «Mac-
ca», «I[IJIoOTHOCTE BelecTBay;

mo Temam «Bec Tema», «I'paduueckoe mzoOpa-
xeHue iy, «Cuiib», «PaBHOIEUCTBYIOIIAS] CHIT».

Jlabopamopuvie pabomol

3. 3mepeHune Macchl Tela Ha PhIYakKHBIX BEcax.

4. N3mepenue oobema Tena.

5. Onpenernenre IOTHOCTH TBEPAOTO TeIa.

6. 'pagyupoBaHyie NPYKUHBI ¥ U3MEPEHUE CHUII
JTUHAMOMETPOM.

7. BblsicHeHHE 3aBUCHMOCTH CHJIBI TPCHHS
CKOJILKEHUS OT TUIOIIAIN COTPUKACAIONIUXCS TN U
MPKUMAIOIICH CHITBI.

Temvt npoexmos

«Hepuus B xU3HU yenoBekay, «[lImoTHOCTD Be-
miecTB Ha 3emsie M muiaHerax CoJHEYHOUM cucre-
MbI», «Cuna B Hammx pykax», «Besmecymiee Tpe-
HUE»

CHUII;

- TICPEBOJIMTHh OCHOBHYIO CIMHUILY ITYyTH B KM,
MM, CM, IM; OCHOBHYIO €JJUHHITY MacChl B T, T, MT;
3HAYEHHE TIOTHOCTH U3 KI/M° B I/CMS;

- BBIpA)XKaTh CKOPOCTh B KM/4, M/C;

- aHAJIM3UPOBATH TAOJUYHBIC TAHHBIC,

- paboTaTh C TEKCTOM Yy4eOHHKA, BBIICIATH
IIaBHOE, CUCTEMATH3MPOBaTh U 0000IIAThH MOy~
YEHHBIE CBEICHUS O Macce Tea;

- TIPOBOJIUTH IKCIIEPUMEHT HO U3YYCHHUIO Me-
XaHWYECKOTO JBUKCHHS, CPAaBHUBATH OIBITHBIC
JIaHHBIE;

- JKCIEpUMEHTAIbHO HAaXOJUTh PaBHOJCH-
CTBYIOIIYIO JIBYX CHII;

- IPUMECHSATH 3HAHUS K PEIICHHIO 3a/a4;

- U3MEPSITh 00BEM TeJla C TIOMOIIBI0 U3MEPH-
TENBHOIO IIWJIMH/PA; IFIOTHOCTh TBEPJIOIO Teja C
MIOMOIIBI0 BECOB U HM3MEPUTEIHHOTO IWIMHIPA;
CHITY TPEHUS C TOMOIIBIO JMHAMOMETPA;

- B3BCIIMBAThH TEJIO Ha YY4EOHBIX Becax M C MX
TIOMOIIIBIO OTIPENIENIATh MacCy Tela;

- ITOJIB30BAThCS PA3HOBECAMH,

- TpaJyupoBaTh MPYKHUHY;

- IOJIyYaTh LIKATy C 3aJaHHOM LIEJI0U JCIICHUS;
- aHaJIM3UPOBATh PE3YyJIbTAThI M3MEPCHUU U BHI-
YUCJICHHH, JI€J1aTh BHIBOBI,

- IPEJICTABIIATh PE3YyNbTAaThl U3BMEPEHHUI U BbI-
YHCJIEHUH B BUJE TaOJIHIL,

- paboTaTh B rpymme

[laBjieHHe TBepABIX TeJl, )KMAKOCTEel U ra3os
21 9)

MaBnenue. @opmyna s HAXOXKACHUS JaBIe-
Hus. Eaununel naBneHus. BeisicHeHHe crnoco0oB
M3MEHEHHUs J1aBlieHUs B ObITY U TexHuke. [IpudanHbI
BO3HUKHOBEHHUS JIaBJIE€HUS ra3a. 3aBUCUMOCTb JaB-
JIEHUs ra3a JJaHHOM Macchl OT 00beMa M TeMmIepa-
Typsl. Paznuuus Mexay TBEpAbIMU TeIaMU, KUIAKO-
cTsaMU U razamu. [lepenaya naBieHHs )KUIKOCTBIO U
razoM. 3akoH [lackana. Hanmuuue naBneHus BHYyTpU
KUJKOCTH. YBEIUYCHHUE NIABJICHUS C TUIYOMHOM TI0-
rpyxkeHnusi. OOOCHOBaHUE PaCIIOJIOKEHUS TOBEPX-
HOCTU OJHOPOJHOW KUAKOCTH B COOOIIAIOIIMXCS
coCyJlax Ha OJJHOM YpPOBHE, a JKMJIKOCTEU C pa3HOU
IJIOTHOCTBIO - HA Pa3HbIX YPOBHSX. YCTPONCTBO U
neiictBue nuUT03a. ATMochepHoe aasineHue. Brus-
HUEe aTMOC(EpHOro JaBJICHHS Ha JKUBBIE OpPraHU3-
MBI, SIBIIEHUsA, MOATBEPKIAIOIINE CYILECTBOBAaHUE
atMochepHoro pgasineHusa. OmpezneneHue arMmo-
cpeproro namnenus. OmbiT Toppuuennu. Pacuer
CHJIBL, C KOTOpPOH aTMocdepa IaBUT a OKpyXkaro-
M€ IpeaMeThl. 3HAKOMCTBO ¢ pabOTOM M yCTpOH-

- [IpuBOUTE TIPUMEPHI, TTOKA3BIBAIOIINE 3aBU-
CUMOCTh JEHCTBYIOLIEH CHIIBI OT TUIOIIATN OIO-
PBI; TIOITBEPIKIAIONITUE CYIECTBOBAHUE BHITAIIKH-
BAIOIIEH CUJIBI; YBETHUCHUS TUIOMIAIN OTIOPHI TS
YMEHBIIIEHUS JIaBJICHUSI; COOOIIAIOIIUXCS COCY-
JIOB B OBITY, TPUMEHEHHUS MOPIITHEBOTO KHUAKOCT-
HOTO HAcoca W THJPABIMYECKOTO Tpecca, IiaBa-
HUS Pa3UYHBIX TeNl U JKUBBIX OPraHU3MOB, TNia-
BaHUS Y BO3yXOIJIaBAaHUS;

- BBIYMCIIATH JaBJICHUE 10 M3BECTHBIM Macce 1
o0beMy, Maccy Bo3ayxa, aTMochepHOe JAaBJICHHE,
cuity Apxumesa, BBITATKHUBAIONIYIO CUITy TIO JaH-
HBIM KCIIEPUMECHTA;

- BBIpAQXXaTh OCHOBHBIC €IWHUIIBI JIaBICHUS B
klla, rlla;

- OTJIMYATH Ta3bl IO UX CBOMCTBAM OT TBEPJBIX
TEN U JKUJIKOCTEH,

- OOBSCHATH: NaBIEHHUE Ta3a HA CTEHKH COCyIa
Ha OCHOBE TCOPHH CTPOCHHUS BENICCTBA, MPUIUHY
nepenavyn JNaBlIeHUS >KUIKOCTBIO WM Ta3oM BO
BCE CTOPOHBI OJIMHAKOBO, BIUSHHUE aTMOC(HEPHOTO
JTABJICHHUS HA KUBBIC OPTaHU3MBI, U3MEPEHUE aT-
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OcHoBHOe conep:kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

CTBOM Oapomerpa-aHepouna. Vcmoib30BaHHE €ro
MPU  METEOPOJIOTHUUECKUX HaOMOAeHUsIX. ATMO-
chepHOE J[aBIEHHWE HA PA3TUYHBIX BBICOTAX.
YCTpoiCTBO M NPUHIMIT JEUCTBUSA OTKPBITOTO KU/ -
KOCTHOTO M METaJUIMYecKoro mMaHometpoB. [lpun-
UM JEHCTBUS TOPIIHEBOTO KUAKOCTHOIO HAcOca U
ruipaBinyeckoro mpecca. dusnyueckre OCHOBBI
paboThl ruapaBiIMYecKoro mnpecca. [IpuuuHbl BO3-
HHUKHOBEHUS BBITAJIKMBaKOLIEH cuiibl. [Ipupona BbI-
TankuBarolen cuibl. 3akoH Apxumena. [lnaBanue
Tel. YCIOBUS TUIaBaHUs Tell. 3aBUCHUMOCTh TIyOH-
HBI TIOTPYKEHHS Teja B KUJKOCTh OT €r0 IUIOTHO-
ctu. PU3MYECKHe OCHOBBI IJIaBaHUA CYIOB U BO3-
JyXOIulaBaHusl. BOogHBIN ¥ BO3AYIIHBIN TPAHCIIOPT.

Kpamxkospemennvie konmponvHvle pabomsi

no TemMe «J/laBjieHue TBepAOro Tenay; Mo Teme
«/laBieHure B )XHAKOCTH U rase. 3akoH Ilackamsay.

3adeT 1o TeMme «/laBiaeHue TBEPABIX TEI, )KUIAKO-
CTEH ¥ Ta30B»

Jlabopamopuvie pabomeoi.

8. OmpeneneHue BBITAJKUBAIONIEH CHIIbI, JCH-
CTBYIOIIIEH HA IOTPY>KEHHOE B KUIKOCTH TEJIO.

9. BhrsicHeHHe yCNOBUI IJIaBaHUS Tella B KU/I-
KOCTH.

Temwvl npoexmos

«Taiiabl gaBnenusi», «Hyxna nu 3emiie aTMmo-
chepa», «3aueM HYKHO HU3MEPSTH JIaBIICHHUE,
«BpITanKkuBaromas CUiray

MOC(EPHOTO JaBIIEHUs C MOMOIIBI0 TpyOoku Top-
pUYeIUd, U3MEHEHUE aTMOC(EPHOTO TaBJICHUS TIO
Mepe YBEJIMYCHHUs BBICOTHI HAJl YPOBHEM MOpH,
NPUYHMHBI TIJIABAHUS TEJI, YCJIOBUS TUIaBaHUS CY-
JIOB, I3BMEHEHHE OCAJIKU CYHA;

- aHAIM3UPOBATh PE3YJBTAThl IKCIICPUMEHTA
[0 M3YYEHUIO JIaBJICHUS rasa, OIBIT MO Meperaye
JABJICHUS JKUJIKOCTBIO, OIBITHI C BEAEPKOM Ap-
XHUMEIA;

- BBIBOJUTH (OPMYIy JJIsi pacueTa JaBJICHUS
JKUJKOCTH Ha JIHO M CTEHKU COCYJa, JJIsl Ompe/ie-
JICHUS BBITAJIKMBAIOIICH CUJIBI;

- yCTaHaBJIMBATh 3aBHUCUMOCTh HW3MEHEHUS
JABJICHHSI B )KUJKOCTH U Ta3e ¢ U3MEHEHUEM IIIy-
OUHBI;

- CpaBHHBATh aTMOC(EPHOE JABJICHHE HA pa3-
JUYHBIX BBICOTAX OT MIOBEPXHOCTH 3E€MJIH;

- HaOJIOJATh OMBITHI IO HM3MEPEHHUI0 aTMO-
chepHOTO AaBJICHUS U JICJIaTh BHIBOIBI,

- pa3iM4yaTh MaHOMETPHI IO IEJSIM UCTIOIh30-
BaHUS,

- YCTaHaBJIMBATh 3aBUCUMOCTH MEXKIY H3Me-
HEHUEM YPOBHS KUIKOCTH B KOJIEHAX MaHOMETpa
U JaBJICHHEM;

- JIOKa3bIBaTh, OCHOBBIBAsACh Ha 3akoHe [lacka-
751, CYyIIECTBOBAHME BBITAIKUBAIOIICH CUJIBI, JI€H-
CTBYIOIIIEH HA TEO;

- YKa3bIBaTh NMPUYHHBI, OT KOTOPHIX 3aBHCHT
cuia Apxumena;

- paboTaTh C TEKCTOM y4deOHWKa, aHAJIU3UPO-
BaTh (OpMyIIbl, 00001IATE U JIeJaTh BHIBOJIBI;

- COCTaBJIATH IIJIaH MMPOBEJICHUS OTIBITOB;

- MPOBOJUTH OMBITHI 1O OOHAPYKEHUIO aTMO-
chepHOro JaBJI€HUs, U3MEHEHUIO0 aTMoc(hepHOoro
JTABJICHUSI C BBICOTOM, aHAIM3UPOBATH UX PE3yIb-
TaTHI U JIeJaTh BBIBOJIBL;

- TPOBOJUTH UCCIEIOBATEIBCKUN DSKCIIEPH-
MEHT: TIO OTPEEICHUI0 3aBHCHUMOCTH JaBJICHUS
OT JIEHCTBYIOIIEH CHJIBI, C COOOIIAIOIIMMHUCS CO-
CyJlaMH, aHAJM3UPOBATh PE3yJabTaThl W JICaTh
BBIBOJIBL,

- KOHCTPYHUPOBATH MIPHOOP I JTEMOHCTPAIHH
TUIPOCTATUYECKOTO JaBJICHHUS,

- U3MEpATh aTMOC(EpHOE JABJICHHE C TOMO-
mpl0  OapomeTpa-aHepouaa, HaBICHHUE C TOMO-
B0 MAaHOMETPA;

- IPUMEHSTH 3HAHUS K PEUICHUIO 3a]1a4;

- ONIBITHBIM ITyTeM OOHAPY>KWBATh BHITAJIKHBA-
folee JCMCTBUE JKUIKOCTH Ha TMOTPYKEHHOE B
HEE TEJIO; BBISICHUTD YCIIOBUS, IPH KOTOPBIX TEIIO
IIJIABACT, BCILIBIBAET, TOHET B )KUIKOCTH;
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OcHoBHOe conep:kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

- paboTath B rpymrne

Pa6ora u momHocTh. JHeprus (13 )

Mexanuueckas pabora, ee (pU3NUECKHI CMBICI.
MOomHOCTh - XapaKTepUCTUKA CKOPOCTH BBITIOJIHE-
Hus pabotel. [IpocTteie Mexanu3mbl. Peryar. Ycio-
BUSI PABHOBECHS pblyara. MOMEHT CHIIBI - pu3nde-
CKasl BEJIMYMHA, XapaKTePU3YIOIasl 1eHCTBUE CUIIBI.
IIpaBuI0 MOMEHTOB. YCTPONCTBO U JEUCTBUE PhbI-
YaKHBIX BeCOB. [10aBMXHBIA U HENOABUXHBINA 0J10-
KM - TIPOCTbIe MeXaHu3Mbl. PaBeHCTBO paboT mnpu
HCIIOJIB30BAHUM MPOCTBIX MEXAHU3MOB. «30JI0TOE
MpaBwiIo» MeXaHuku. LleHTp Tsokectu tena. LleHTp
TSDKECTU Pa3IMYHBIX TBepAbIX Ten. Craruka - pas-
JIeT MEXaHUKH, W3Y4aloluid YCIIOBUS PaBHOBECHUS
Ten. YcnoBus paBHoBecus Ten. IloHstue o moses-
Hoi u monHoU paborte. KITJ mexanmsma. Hakion-
Has miockocTh. Omnpenenenue KIIJ| HakimoHHOM
IJIOCKOCTH. OHeprus. lloTeHmnumanbHas >SHEPruUs.
3aBUCHMOCTh MOTEHUUAIBHON 3HEPruM Teia, MOoA-
HATOTO HaJ 3eMJIEH, OT €r0 MacChl U BBICOTHI MOb-
ema. Kunernueckast sHeprusi. 3aBUCUMOCTb KHUHE-
TUYECKOU SHEPTUM OT MACChl T€Jia U €ro CKOPOCTH.
[lepexox OIHOrO BHJIa MEXAaHUYECKOM HSHEPrUU B
npyrou. Ilepexon sHepruv OT OJHOrO Tena K JIpy-
roMy.

3auem
1o TeMe «PaboTa u MOIIHOCTb. DHEPTUSI.

Jlabopamopuvie pabomol
10. BelsicHeHHE yCIOBHSI paBHOBECHS pblUara.
11. Onpenenenue KIIJl npu nogbeme Tena mo
HAKJIOHHOM IIJIOCKOCTH.

Temvl npoekmog «Pblyaru B ObITY U KUBOW MpH-
pone», «Jlate MHE TOYKY OIOpPBI, U s MOAHUMY
3eMito»

- Bplumcnare MexaHwueckyr paboTy, MOII-
HOCTb I10 U3BECTHOU paboTe, IHEPTrHIo;

- BBIPaXXaTh MOIIHOCTb B Pa3JIMYHBIX €IUHU-
1ax;

- ONpENeNsITh YCIOBUS, HEOOXOIUMBIC IS CO-
BEPILIECHUSI MEXaHUUYECKON paboThl; IUIEYO CHUJIBL;
LIEHTP TSKECTH IIOCKOTO Tea;

- AHAJIM3UPOBATH MOUIHOCTHU PA3JIMYHBIX IPH-
OOpOB; OMBITHI C TMOABUXHBIM M HEIOJIBIKHBIM
osokamu; KI1J] paznudHbIX MEXaHU3MOB;

- MPUMEHSTH YCJIOBHS PAaBHOBECHs pbluara B
NPAKTUYECKUX LENAX: MOABEM U IEPEMEILCHHE
rpysa;

- CpaBHMBATh JCWCTBUE MOJBHKHOIO U HEMO-
JIBUKHOTO OJIOKOB;

- YCTAaHABJIMBAaTh 3aBUCUMOCTb MEXIy MeXa-
HUYECKON pabOTOMN, CHIION U MPONUIEHHBIM ITyTEM;
MEXy paboTO U SHEpruei;

- TPUBOAUTH MPHUMEPHL: HILTIOCTPUPYIOIINE,
KaK MOMEHT CHJIbl XapaKTepu3yeT NEWUCTBHE CHU-
JIbI, 3aBUCAILEE U OT MOJIYJISI CHJIBI, M OT €€ IJIeYa;
NPUMEHEHHUS HEMOBUKHOTO U TMOJBUKHOTO 0JI0-
KOB Ha MPAKTHKE; Pa3JIMYHbIX BUJIOB PaBHOBECHS,
BCTpEUarouxcs B OBITY; Tel, 00JIaJaromux O-
HOBPEMEHHO W KMHETHYECKOH, W MOTECHIUAIbHON
SHEpTHel; MpeBpalleHus] YHEPTUA U3 OJHOTO BH-
J1a B APYTOM;

- paboTaTh ¢ TEKCTOM ydeOHMKa, 00001aTh U
JieaTh BBIBOJIBI;

- YCTaHaBIIMBATh ONBITHBIM IIyTEM, YTO MOJE3-
Has paboTa, BBIMIOJHEHHAS C TTOMOIIBIO MPOCTOTO
ME€XaHu3Ma, MEHbIIIE TIOJHOM; BUJI pABHOBECHS IO
W3MEHEHUIO TOJIOKEHUSI LIEHTPA TSKECTH Tela;

- IPOBEPATH OMNBITHBIM MYTEM, IPH KaKOM CO-
OTHOIIEHUU CUJI M HMX IJIeY phlUuar HaXOJUTCS B
PaBHOBECHH; TIPABUIIO MOMEHTOB;

- paboTaTh B TpyIIIe;

- MPUMEHSTH 3HaHUS K PEIICHUIO 3a/1aY,

- IEMOHCTPUPOBATh MPE3EHTAIUY;

- BBICTYIIATh C JIOKJIaJIaMH;

- y4acTBOBATh B OOCY>KICHHUH JOKIAJI0B U Tpe-
3€HTalMi

Hrorosoe noBropenue (2 )
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8 kaacc (68 4, 2 4 B Heen10)

OCHOBHOE co/Iep:KaHue

OcHOBHBIE BH/IbI YUeOHOI 1eSITeJIbHOCTH

TenjioBble siBJeHusI (22 1)

TemmoBoe aBmkeHne. OCOOCHHOCTH JIBHIKEHUS
MousiekyJsl. CBsI3b TeMIeparypsl Tella U CKOPOCTH
JIBH)KEHUS €r0 MOJIEKYJ. [[BH>KEHUME MOJIEKYNl B
ra3ax, KMJIKOCTAX W TBepabix Tenax. [IpeBpamie-
HHUE SHEPIrUM TeJIa B MEXAHUYECKUX IPOLECCaX.
BuyTtpenHsisa sHeprus tena. YBelnyeHue BHyTpEH-
HEH HSHEpPruu Tela IMyTeM COBEpIICHHS pPabOThI
HaJl HUM WJIM €€ YMEHBLICHUE IPU COBEPILICHUU
pabotbl TenoM. M3MeHeHne BHYTpEHHEH SHEpruu
Teja ImyTeM Temionepenadn. TemionpoBOJHOCTb.
Paznuuue TermnmonpoBOAHOCTEN pPa3JIMYHBIX BeE-
miectB. KoHBek1Ms B )KUIKOCTSAX U razax. O0bsic-
HeHUe KOoHBeKIuu. [lepenaya sHepruu U3ny4eHu-
eM. OcobeHHoctu BUIOB Teronepeaayu. Konu-
YECTBO TEIUIOTHI. EAMHUIIBI KOTUYECTBA TETUIOTHI.
VnenbHas TeIIOEMKOCTh BemiecTBa. PDopmyna
JUTsl pacueTa KOJUYECTBA TEIJIOThI, HEOOXOAUMOTO
JUIsl HArpeBaHUs Teja WM BbLACIAEMOrO0 UM IPHU
OXJIAKJICHUHU. YCTPOMCTBO M NPUMEHEHHUE KaJIO-
puMerpa. TomIMBO Kak MCTOYHUK SHEPrUH.
VYneneHas temora cropanus tormba. @opmyna
JUIsL pacyeTa KOJUYECTBA TEIUIOThI, BBLACISAEMOrO
MIPU CTOPAHUM TOIUIMBA. 3aKOH COXPAHECHUS MEXa-
HUYECKOW SHEPTHH.

[IpeBpaiieHue MeXaHUYECKOW SHEPrud  BO
BHYTpeHHIOI0. [IpeBpaimienne BHYTpeHHEH sHep-
ruu B MexaHndeckyr. CoxpaHeHHE HSHEpPTUH B
TEIJIOBBIX MIpoleccax. 3aKOH COXPaHEHUs W Ipe-
BpallleHUsI SHEPTHH B MPHUpPOJIe. ArperaTHble Co-
CTOSIHUSL  BemlecTBa. KpucTtainuyeckue —Tena.
[InaBnenue u orBepaeBanue. Temneparypa miaB-
nenus. 'paduk mnaBiaeHus U OTBEpICBaHUS KpU-
CTAaJUIMYECKUX TeJ. YJIeJIbHas TEIioTa IUlaBje-
Hus. OOBsICHEHHE TPOIECCOB TUIABICHUS U
OTBEpJICBAaHUS HAa OCHOBE 3HAHUN O MOJIEKYISp-
HOM cTpoeHuu BenlecTBa. dopmyna ang pacuera
KOJIMYECTBA TETUIOTHI, HEOOXOAMMOTO HJisi TUIaB-
JIEHUs TeJa WM BBIACISIOUIErocs IpU €ro Kpu-
crayunzanuu. [lapooOpa3oBanne U HCHapeHHE.
Cxopocte ucnapenusi. HacbllieHHBIM U HEHAChI-
meHubli map. Konnmencamus mapa. OcoOeHHOCTH
MPOLECCOB HCHapeHuss W KoHJeHcaruu. [lorio-
LIEHUE PHEPTUU MPU UCHAPEHUH KUJIKOCTH U BbI-
JeJIeHne ee pu KoHJeHcauu napa. [Ipouecc ku-
neHus. [locTossHCTBO TeMriepaTypbl MPU KUIIEHUU
B OTKPBITOM cocyzae. PU3NYEeCKUi CMBICT YIElb-
HOM TEeIUIOTHI MapooOpa30BaHUS M KOHCHCAIIHH.
Brnaxnocts Bo3ayxa. Touka pockl. CrocoObl
ONpeIeJICHUs] BJIAXXHOCTH BO3]yXa. [ UrpoMeTphl:

- PasnuuaTte TEIUIOBBIE SIBJICHHUA, arperaTrHble
COCTOSIHMS BELIECTBA;

- aHaJM3UPOBATH 3aBHUCHUMOCTb TEMIIEPATypPbl
TeJa OT CKOPOCTU ABIDKEHHSI €r0 MOJIEKYJ, Tao-
JMYHBIE JlaHHbIE, rpauK IUIaBICHUS U OTBepe-
BaHWS;

- HaOnrozaTh W HUCCIIEAOBaTh IPEBpALCHUE
SHEPIUHU TeJla B MEXaHUYECKUX MPOLEeccax;

- IPUBOJUTH IPUMEPHL: IPEBPALICHNS YHEPTUU
IIPU IIOIbEME TeJa U IIPU €ro MaJeHUN, MeXaHuye-
CKOHM JHEPruu BO BHYTPEHHION; U3MCHEHHUS BHY-
TPEHHEH SHEPruM Tela MyTeM COBEepILIeHHs pabdo-
ThI ¥ TEIUIONEPENaun; TEIUIONEepeaad IMyTeM Tel-
JIOIPOBOJHOCTH, KOHBEKLUN W W3JIY4YEHUS; IIPHU-
MEHEHUS Ha IPAKTUKE 3HAHWM O pa3jIM4HOM Ten-
JIOEMKOCTH BEIIECTB; dKOJOTMYECKH YUCTOTO TOII-
JIMBA; MOATBEPXKAAIOIINE 3aKOH COXPAHEHHs Me-
XaHUYECKOM DSHEPruM; arperarHblXx COCTOSHHU
BEIIIECTBA; SBJICHUM NPUPOABI, KOTOpblE OOBsC-
HAIOTCS KOHJACHCALMeH TMapa; HCIOJIb30BaHUS
SHEPruH, BBLIEISIEMON NIPU KOHIAECHCALIUU BOJSHO-
ro apa; BIUSHUS BJIAXXHOCTU BO3/1yXa B OBITY U
JIESATEIIBHOCTH uenoBeka; npumeHenus [IBC Ha
[IPAKTUKE; TPUMEHEHUS apOBOM TypOUHBI B TEX-
HUKE; INPOLECCOB IIIABIEHUA W KPUCTAIIU3ALUU
BEILIECTB;

- OOBACHATH: U3MEHEHHE BHYTPEHHEH >HEpPruu
Tena, KOrja HaJl HUM COBEpILlalT padoTy WU Te-
JI0 coBepaeT padoTy; TEIUIOBbIE SBJICHUS Ha OC-
HOBE MOJIEKYJISIPHO-KUHETUYECKON TeopuH; Husu-
YECKUM CMBICI: YAEIBbHOM TEIJIOEMKOCTH Belle-
CTBA, YJEIbHOM TEIUIOTHI CrOPaHHs TOIUINBA,
yIIeNbHOM TEeIUIOTHI MapooOpa30BaHus; pe3yibTa-
Tl OKCIEPUMEHTA; MPOLECCHl IUIABICHUSA U
OTBEpACBAHUSA TeEJla Ha OCHOBE MOJIEKYJIIPHO-
KMHETUYECKUX IMpeICTaBIeHHI; 0COOEHHOCTH MO-
JEKYJISPHOTO CTPOEHHUs Ta30B, XKHUAKOCTEH U
TBEPABIX TEIl; IMOHWKEHUE TEMIIEPATyphl KHUJIKO-
CTH NIPHU UCHAPEHUU; IPUHIMI PabOThl U YCTPOii-
ctBo [IBC;

- DKOJIOTHUECKHE MPOOJIEMBbl HCHOIb30BAHUS
JABC u iyt uX penieHus; ycTpouCTBO U IPUHIIUIT
paboThl MapoBOil TYpOUHBI;

- KJaccu(UIMPOBATh: BHJBI TOIUIMBA IO KO-
JUYECTBY TEIUIOTHI, BBIIEISIEMON IPU CTOPAHUY;
pUOOPHI 17151 U3MEPEHUS BIAKHOCTH BO3yXa;

- TIEPEYHCIATh CIIOCOOBI U3MEHEHUsI BHYTPEH-
HEU YHEPIUY;

- IPOBOAMTH OIIBITHI 110 U3MCHEHHUIO BHYTPEH-
HEW YHEPIUY,
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OcHoBHOeE coep/kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEeJbHOCTH

KOHJICHCAalMOHHBINA U BOJIOCHOU. [Icuxpomerp.

Pabota raza u mapa npu pacmpenuu. Terio-
Bble ABurareiu. llpuMenenne 3akoHa COXpaHeHUs
U MIPEBPAIICHUS aHEPTUH B TEIUIOBBIX JIBUTATEIIAX.
YCTpOUCTBO U IPUHLIUIL JEHCTBUS IBUTaTENs BHY-
Tpennero cropanus ([IBC). Dkomoruueckue mpo-
6nembl mpu ucnons3oBanuu [IBC. YcrpoiicTBo u
MIPUHIIKIT AeHCTBUS napoBoi TypOouHsl. KIIJ] Ten-
JIOBOTO JABUTaTEIIA.

Konmponvnvie pabomul
o TeMe «TerioBbie SIBICHUS»; MO TeMe «AT-
peraTtHbie COCTOSIHUS BEIIECTBAY.

Jlabopamopuvie pabomol

1. OmnpeneneHue KoJU4YeCcTBa TEIJIOTHI IpHU
CMEIIMBAHUH BOJIbI Pa3HOU TEMIIEPATYPHI.

2. OmnpeneneHue yAeNbHOW TEIIOEMKOCTHU
TBEPJIOTO TeJa.

3. OnpeneneHue OTHOCUTEIBLHOW BJIAXKHOCTH
BO3/IyXa.

Temwvl npoexmos

«TemmoemkocTh BemecTB, win Kak cBapuTh
g0 B OymaxHO¥ Kactprone», «Hecropaemas
Oymaxka, unu HarpeBaHuwe B OrHe MeIHOU Mpo-
BOJIOKM, OOMOTAHHON OyMa)KHOH TOJOCKOI»,
«TennmoBble  nBurarenu, wunu VccnenoBanue
MPUHIIMIA JCHUCTBHUS TEIUIOBOM MAallMHBI HA MpHU-
Mepe OIbITa C AHWIMHOM M BOJOM B CTaKaHE»,
«Bunpl Ternonepenayu B ObITY

U TEXHHKE (aBUAIMHM, KOCMOCE, MEIUIIUHE)Y,
«ITouemy oHO Bce anekTpusyercs, wim Hccneno-
BAHME SIBJICHUI JIEKTPU3AIUU TEID)

- IPOBOAUTH MCCIEN0BATENBCKUN IKCIIEPUMEHT
[0 TEIUIONPOBOJHOCTH PA3JIMYHBIX BEIIECTB; IO
W3YyYCHUIO IUIABJICHUS, MCHAPEHUS] U KOHJICHCA-
WU, KUTICHUS BOJIbL;

- cpaBHuBaThb BuIbl Temuonepenaun; KII/]
Pa3IMYHBIX MAllMH U MEXaHU3MOB;

- YCTaHaBJMBATh 3aBUCHMOCTb MEXIY Maccou
TeJa U KOJUYECTBOM TEILIOTHI; 3aBUCUMOCTD IPO-
Lecca IUIaBJIeHUs OT TEMIIEPaTyphl TEIIa;

- pacCUYMTHIBaTh KOJUYECTBO TEIUIOTHI, HEOO-
XOJMMOE 11 HAarpeBaHUs Tejla WIM BBIICIISIEMOE
UM TIPH OXJIAXJCHHWH, BBLACIAIONICECS MPU KpU-
CTaJUIM3alM1, HEOOXO0IMMOE JIJisi TIPEBpPAILCHUS B
nap XXUAKOCTHU 000N Macchl;

- IPUMEHSTh 3HAHUS K PELICHUIO 3a]1a4;

- ONpEAeNiATh U CPABHUBATH KOJWYECTBO TEII-
JIOThI, OTJAHHOE TOpSYEe BOJOM MU MOJYYEHHOE
XOJIOJTHOM TIPH TEII000MEHE;

- OIPENENATh YIEIbHYI TEIUIOEMKOCTh BEIlle-
CTBa M CPAaBHUBATH €€ C TAOIMYHBIM 3HAYCHHEM;

- U3MEPSTH BIIAXKHOCTh BO3/1yXa;

- MpPEACTaBIATh PEe3yJbTaTbl ONBITOB B BHUJIE
Ta0InIL;

- QHAJIM3UPOBATh MPUUYUHBI NOTPEIIHOCTEH U3-
MEpEHU;

- paboTaTh B rpyIIeE;

- BBICTYINAaTh C JIOKJIAIaMH, IEMOHCTPUPOBATH
MpEe3EHTalUU
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OcHoBHOeE coep/kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEeJbHOCTH

JleKTpUYecKHe sBJIeHHus (28 u)

DnekTpuzanusa Ten. J[Ba poga 3IEKTPHUYECKHUX
3apsAn0B. B3aumonelicTBue OJHOMMEHHO U Pa3HO-
MMEHHO 3apsKEHHBIX Tell. YCTPOMCTBO 3IIEKTPO-
ckoma. Ilonsatus o6 snexrpuyeckoMm moie. [lome
Kak 0coObIil BuA Marepuu. [[ennMocTb 3IeKTpu-
4eCKOro 3apsija. DJIEKTPOH - YacTHIlla ¢ HAUMEHb-
MM 3JIEKTPUYECKUM 3apsaoM. EnuHuna siek-
Tpuueckoro 3apsaa. Crpoenue aroma. CTpoeHue
sapa atoma. Heltponsl. [Ipotonsl. Moaenu ato-
MOB BOJ0pOJa, renus, mutust. Monsl. O0bscHeHne
Ha OCHOBE 3HAHUU O CTPOCHUHU aTOMa IJIEKTpU3a-
LMY TeJ NPU CONPUKOCHOBEHMH, MEpEAaue 4acTu
ANEKTPUYECKOTO 3apsAa OT OJHOTO Tela K JAPYro-
My. 3aKOH COXPaHEHHUs JJIEKTPUYECKOro 3apsja.
Jlenenue BeEmIECTB MO CIIOCOOHOCTU MPOBOAHTH
NEKTPUYECKUH TOK Ha IPOBOJHUKH, IOJIY-
MPOBOJAHUKU W JTUAJIEKTPUKU. XapakTepHas OCO-
OCHHOCTH  TIOJYIPOBOJHHUKOB. DJIEKTPUYECKUH
TOK. YCJOBHS CYIIECTBOBAHMS AIIEKTPUUYECKOTO
TOKa. VICTOUHMKH 3JIEKTPUUECKOTO

TOKa. DJIEKTpUUYECKas LIeTb U €e COCTaBHbIE Ya-
CTH. YCIIOBHblE 0003HAUY€HHUs, NMPUMEHSEMbIE Ha
cxeMmax onekTpuueckux ueneil. Ilpupoma smek-
TPUUYECKOro TOKa B MeTayuiax. CKopocTh pacnpo-
CTPaHEHUsS IEKTPUYECKOTO TOKA B IPOBOJHUKE.
HelictBust anekTpudeckoro Ttoka. IIpeBpaienue
DHEPrUM DJIEKTPUUYECKOTO TOKAa B JPYrHe BUIbI
sHepruu. HampaBieHue 3JIeKTpUUECKOro TOKa.
Cuna toxa. IHTEHCHBHOCTB 2JIEKTPUYECKOTO TO-
ka. @opMyna Ui omnpeneiaeHus cuiibl Toka. Equ-
HULIBI CWiIbl Toka. Ha3HaueHue ammepmerpa.
Bxmouenne amnepmerpa B uenb. OnpeneneHue
LEHbl JEJIEHNUS €ro IMIKaJbl. OJIEKTPUYECKOE
HanpspKeHUe, eAMHMIA HampsbkeHus. dopmyia
Ul ONpeNeNeHus HanpspkeHusa.  M3Mmepenue
HanpsDKeHUs BOJIBTMETpOM. BxiroueHue BOJIBT-
MeTpa B Lemnb. OnpeneneHne LEHbl JEJIEHUs €ro
HIKabl. DJEKTPUUECKOE COMPOTHUBIIEHUE. 3aBU-
CUMOCTb CHJIbI TOKa OT HAIpSDKEHUS MPHU IOCTO-
SHHOM comnpotuBieHuu. [Ipupoma saexTpuue-
CKOTO CONPOTHBIIEHHUS. 3aBUCUMOCTb CHJIBI TOKa
OT COMNPOTHBIIEHUS TPU MOCTOSSHHOM HampsbKe-
HuM. 3akoH OMma s yvactka nenu. CooTHomie-
HUE MEXIYy CONPOTHBIECHHUEM IIPOBOJHMKA, €r0
JUIMHOM ¥ TIUIOIIAJbI0 MOMEPEYHOI0 CEUEHHS.
VYaenpHOE CcONpOTHUBIIEHUE MpoBOAHMKA. [IpuH-
UM JeCTBUS U HazHadeHue peocrtara. [loxkiro-
4yeHHe peoctara B Lemnb. [locnenoBarenpHoe co-
€IMHEeHNE MPOBOJHUKOB. CONMpOTHUBIIEHUE TOCIIE-
JIOBATEIbHO COEIMHEHHBIX

npoBOoAHUKOB. CHila TOKa M HaIlpsHDKEHUE B 11e-
1 TpU TOCJIEN0BAaTENIbHOM coeauHeHuu. [lapai-
JIeNbHOE COEAMHEHHE NPOBOAHUKOB. CONpOTHB-
JIEHUE ABYX MapajlIeIbHO COEIMHEHHBIX MPOBOJI-
HuKOB. Cula TOKa U HalpspKeHHEe B LIETH IpHU Ma-
pajuleTIbHOM coequHEeHnHu. PaboTa 3nexTpuiecko-

o AN ™

- OOBSICHITH: B3aUMOJICHCTBUE 3apSHKEHHBIX
TEJ ¥ CYIIECTBOBAHKE JIBYX POJIOB AIEKTPHUICCKUX
3apsoB; onbIT Modde - MunkeHa; nekTpusa-
A0 T TPHU CONPUKOCHOBEHHUH, OOpa3OBaHHE
MOJIOKUTEIBHBIX M OTPUIATEIIHBIX  HOHOB;
YCTPOHCTBO CYXOTO TaJlbBAHUYECKOTO JJIEMCHTA,
OCOOCHHOCTH AJICKTPUYECKOTO TOKA B MeETalljIax,
Ha3HAYCHHE HCTOYHHMKA TOKa B DJICKTPHYECKOU
LIENH; TEIJIOBOC, XMMUYECKOE M MAarHUTHOE JCH-
CTBHsI TOKA; CYIIIECTBOBAaHUE MPOBOIHUKOB, TOJY-
MIPOBOJHHUKOB U JIUAJICKTPUKOB HA OCHOBE 3HAHUU
CTPOCHMSI aTOMa; 3aBUCHUMOCTh HMHTCHCHUBHOCTH
NEKTPUYIECKOTO TOKA OT 3apsja U BPEMCHH; MPH-
YHHY BO3HHUKHOBEHHUS COMNPOTHUBIICHUS;, HarpeBa-
HUE TMPOBOJHUKOB C TOKOM C IIO3HMIIMH MOJICKY-
JISIPHOTO CTPOCHHUS BEIIECTBA; CIIOCOOBI yBelInYe-
HUS ¥ YMCHBIICHUS EMKOCTH KOHJICHCATOPA;
Ha3HAYCHHE MCTOYHHMKOB DJICKTPUUYECKOTO TOKA M
KOHJICHCATOPOB B TEXHHUKCE,

- aHAJM3HUPOBATh TAaOJWYHBIC JaHHBIC U rpadu-
KW, IPUYIHHBI KOPOTKOTO 3aMBIKAHUS,

- IPOBOJIUTH MCCIICIOBATEIHCKUM SKCIIEPUMEHT
10 B3aUMOJICHCTBUIO 3aPSHKCHHBIX TET,

- Oo0HapyXuBaTh HAadJICKTPU3OBAHHBIC Tela,
AIEKTPUUECKOE TOJIE;

- TOJB30BaThCS DIIEKTPOCKONOM, aMIepMeT-
POM, BOJIETMETPOM, PEOCTATOM;

- OTIpeNIeNsATh U3MEHEHUE CUITBI, JeHCTBYIOMIEH
Ha 3apsHKEHHOE TEJIO TIPH YAAJICHUH U PUOITHKE-
HUU €ro K 3apsDKeHHOMY Teny; IeHY AeleHUus
KBl aMIIEpPMETPa, BOJIBTMETPA;

- JIOKa3bIBaTh CYIIECTBOBAHHE YACTHUII, UMEIO-
[IIMX HAUMEHBIINN dJIEKTPUYECKUAN 3apsI;

- yCTaHaBIIMBATh TepepacrpesiesieHue 3apsa
TIPH TIEPEXOJIe €r0 C HAAICKTPU30BAHHOTO TEJIa Ha
HEHA’JIEKTPU30BAaHHOE TIPU CONMPUKOCHOBEHUU;
3aBHCHMOCTH CHJIBI TOKA OT HAIPSDKEHUS U COTIPO-
TUBJIICHUS] TPOBOJHUKA, PAOOTHI INEKTPUUIECKOTO
TOKa OT HAINpPSOKCHHsI, CHJIBI TOKa W BPEMCHH,
HANPSDKEHUsS OT paboThl TOKA U CUITBI TOKA,

- MPUBOJUTH MPUMEPHI: MPUMEHEHHS TTPOBOJI-
HUKOB, MOJIYIIPOBOIHUKOB M JUAJIEKTPUKOB B TEX-
HUKE, MPAKTUYECKOTO MPUMEHECHHS ITOITYIIPOBOJI-
HUKOBOTO JINOJIa; WCTOYHUKOB 3JIEKTPHUICCKOTO
TOKa; XUMHYECKOI0 U TEIUIOBOTO JCHCTBHUS DJIEK-
TPUYECKOTO TOKA W MX UCIOJIH30BaHUS B TEXHUKE;
MPUMEHEHHUS TOCIeI0BATEIbHOTO U MapaliebHO-
IO COCTUHEHUS TIPOBOIHUKOB;

- 0000maTh M JAenaTh BBIBOABI O CIIOCOOAx
ANIEKTPHU3ALNH TEIT, 3aBUCUMOCTH CHJIBI TOKA U CO-
MPOTUBIICHHS POBOJHUKOB; 3HAYECHUU CHIIBI TO-
Ka, HAMPSOKCHUsI M COTMIPOTUBJICHUS TIPU TTOCIIEO-
BaTEIbHOM W MapaUIeIbHOM COCAMHEHHH IIPO-
BOJTHUKOB; O pa00Te€ W MOIIHOCTH IJICKTPHUIECCKOM )
JIAMIIOYKHU;

- paccuMTHIBaTh: CHJIYy TOKa,
AIIEKTPUYECKOE  COMPOTHBIICHUE;

HanpsDKEHUe,
CUIy TOKa,




OcHoBHOeE coep/kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEeJbHOCTH

JIeKTPOMATHUTHBIE sIBJIeHHH (5 1)

MaruauTHOe 110J1€. Y CTAaHOBJIEHUE CBA3U MEKIY
AMEKTPUYECKUM TOKOM U MAarHUTHBIM TIOJIEM.
OnbiT Dpcrena. MarHuTHoe 1moJie MpsSMOro TOKa.
MarsuTHele JUHMH MAarHUTHOTO IIOJg. MarHwr-
HOE T0JI€ KaTyIKH ¢ TOKOM. CliocoObI H3MEHECHHUS
MarHUTHOTO JEHUCTBUSI KaTYIIKH C TOKOM. OJIEK-
TPOMAarHuThl U UX NnpuMmeHeHue. McnsiTanue nei-
CTBUSA dJeKTpoMarHuta. llocTosiHHBIE MarHUTHI.
B3anmopeiictBue marautoB. OOBSICHEHUE TPUYHH
OpPUEHTALIUM KEJIE3HBIX OMUJIOK B MATHUTHOM I10-
jge. MarautHoe moje 3emiun. JlelicTBMe MarHuT-
HOTO I0JIs Ha IIPOBOJHUK C TOKOM. Y CTPOMCTBO U
MPUHIMI JEHCTBUS SJIEKTPOJBUIATENSI TTOCTOSH-
HOT'O TOKa.

Koumponvnas paboma
1o TeMe «DIEeKTPOMArHUTHBIE SBJICHHUS.

Jlabopamopuvie pabomol

9. COopka JIEKTPOMArHUTa W WCIBITAHUE €0
IEUCTBUSL.

10. M3yuenue 31eKTpUUYECKOrO JBUTATENs I10-
CTOSIHHOTO TOKa (Ha MOJIEIIH ).

Temwvr npoexmos

«llocrossHHBIe MarHuThl, WK BoimeoHas
OaHka», «/leificTBue MarHuTHOrO Moy 3eMJM Ha
MIPOBOJAHUK C TOKOM (OIBIT C MOJOCKaMH MeTaj-
JMYECKOH (HONIBIM)»

- BBIBIATE CBSI3b MEXKIY AJIEKTPHUUECKUM TO-
KOM U MarHUTHBIM I10JIEM;

- OOBACHATH: CBSA3b HAIPABICHHUS MAarHUTHBIX
JUHUA MarHUTHOTO TOJIA TOKa C HaIlpaBJICHUEM
TOKa B IPOBOJHUKE; YCTPOHCTBO 3JIEKTPOMAarHu-
Ta; BO3HUKHOBEHHE MArHUTHBIX Oypb, HaMarHu-
YUBaHUE JK€J€3a; B3aUMO/IEHCTBHE MOJIIOCOB Mar-
HUTOB; NPUHLMII JEHCTBUS 3JIEKTPOABHUraTes U
001acTH €ro NPUMEHEHHUS;

- NPUBOAMTH IPUMEPbl MAarHUTHBIX SIBJICHUMH,
UCTIOJIB30BAHUS 3JCKTPOMAarHUTOB B TEXHUKE WU
OBITY;

- YCTaHaBJIMBAThH CBS3b MEXIY CYIIECTBOBAHH-
€M DJIEKTPUYECKOIO0 TOKa M MAarHUTHBIM IIOJIEM,
CXOJICTBO MEXY KaTyIIKOW ¢ TOKOM U MarHUTHOU
CTPEJIKOMH;

- 00001maTh U Jenath BBIBOJABI O PaCIOJIOKe-
HUM MarHUTHBIX CTPEJIOK BOKPYT MPOBOJHUKA C
TOKOM, O B3aUMOJICHICTBUN MarHUTOB;

- Ha3plBaTh CHOCOOBI YCHUJIEHHUS MarHUTHOI'O
JEHCTBUS KaTyIIKH C TOKOM;

- HOJy4aTh KapTUHbl MarHUTHOTO MOJS IOJIO-
COBOTO U AYrooOpa3HOTO MarHUTOB;

- OIHUCBHIBATh OMBITHI 10 HAMarHUYMBaHUIO Be-
IIECTB;

- TEpEeUucCIsATh MPEUMYIIECTBA 3JIEKTPOBUTA-
TeJIEN IO CPABHEHMIO C TETUIOBBIMU;

- IPUMEHSATH 3HAHUS K PEIICHUIO 3a/ay;

- coOMpaTh AIEKTPUUYECKHUI JBUraTellb MOCTO-
SIHHOTO TOKa (Ha MOJIEJN);

- ONpENeNsITh OCHOBHBIE JAETaad D3JEKTpHye-
CKOT'0 JBUTATEJIsl HOCTOSIHHOTO TOKa;

- paboTaThb B rpymnme
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OcHoBHOeE coep/kaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEeJbHOCTH

CaetoBble siBjieHus (10 u)

Ucrounukn cBera. EcTecTBEHHBIE W HCKYC-
CTBEHHBIE UCTOYHUKU CBETA. TOYEUHBI UCTOYHUK
cBeTa U cBeToBOW Jyd. [lpsmomnuHeitHoe pacnpo-
CTpPaHEHHE CBETA. 3aKOH NPSIMOJIMHEWHOrO pac-
npocTpanenus ceera. O6pa3oBaHue TEHH U TOJY-
TeHu. CoJHEYHOe W JYHHOE 3aTMeHus. SIBieHus,
HaOItolaeMble TIPU MAJCHUM Jydya CBEeTa Ha rpa-
HULly pa3ziena AByx cpen. OTpaxeHue cBera. 3a-
KOH OTpaxxeHHus: cBera. OOpaTUMOCTh CBETOBBIX
nyueid. Ilnockoe 3epkano. Ilocrpoenue wuzobpa-
KEHUs IMpeaMeTa B IUIOCKOM 3epkaie. MHumoe
n300paxkeHune. 3epKaTbHOE U PACCESTHHOE OTpaXKke-
Hue cBera. OnTuyeckas IJIOTHOCTh cperbl. SBie-
Hue mnpenomiieHuss cBeta. COOTHOIIEHHWE MEXKITY
yIJOM MaJ€HHUs U YIJIOM HpPeJIOMJIEHUs. 3aKOH
npenoMiieHus cBeta. llokaszarenb mpenomiieHUs
nByx cper. CtpoeHue rina3a. OyHKIUU OTAEIbHbIX
gacteld mmaza. dopmupoBaHue M300paKCHHUS HA
CeTYaTKe Iiasa.

Kpamxkospemennas xonmponvnas paboma
Mo TeMe «3aKOHBI OTPAKECHUS U TIPEITOMIICHUS
CBETa».

Jlabopamopnas paboma
11. VI3yuenue cBOWCTB N300pa)KEHUS B JINH3AX.

Temvr npoexmos «PacnpocTpaHeHHE CBeTa,
win M3roroBieHue Kamepbl-OOCKYpbI», «MHH-
MbId PEHTI€HOBCKMW CHUMOK, WM LIbIIUIEHOK B
STULIE)

- Habmiogate mpsiMonuHeitHOe pacmpocTpaHe-
HUE CBETa, OTPaKEHUE CBETA, IPEJIOMIICHUE CBETA;

- OOBSICHATH 00pa3oBaHWE TEHU U TOJIYTEHHU;
BOCIIPHUATHE N300paKEHUs TT1a30M YEJIOBEKa;

- IPOBOJIUTH UCCIIEAOBATEIBCKUI IKCTIEPUMEHT
[0 MOJYYEHUIO TEHHU U IOJYTEHH; [0 HU3YYEHUIO
3aBHCUMOCTH YIJla OTPa)KEHHs CBETa OT yrja Ia-
JICHUS; 110 TIPEJIOMIICHHUIO CBETa IIPU MEPEXO0e JIy-
4a U3 BO3/AyXa B BOJY;

- 0000mmaTe U AenaTh BBIBOABI O paclpocTpa-
HEHHU CBETAa, OTPAKEHUM M TPEIOMIICHHUH CBETA,
00pa30BaHUM TE€HU U MOJIYTEHU;

- YCTaHaBJIMBATh CBSI3b MEXIY JIBHKCHUEM
3emiu, JIynsl u ConHIIa 1 BO3HUKHOBEHHEM JIyH-
HBIX U COJHEYHBIX 3aTMEHHIA; MEXIY JBHKCHHEM
3eMiIM U ee HaKJIOHOM CO CMEHOW BpEeMEH roja ¢
MCTIOJIb30BAaHUEM PHCYHKA YICOHHKA;

- HaxoauTh IlonmsApHyro 3Be3qy B CO3BE3UHU
Bbonemroit Measeauiis;

- ONpENEIATh MOJIOKEHHUE IJIAHET, UCIONb3YsS
MOJBMKHYIO KapTy 3BE3JAHOTO Heba; Kakas u3
JIBYX JINH3 C Pa3HbIMH (POKYCHBIMH PACCTOSIHUSIMU
JlaeT OoJbIIee YBEIIMUCHUE,

- MIPUMEHATh 3aKOH OTPAXXEHUs CBETa MpH I10-
CTPOCHHUU H300paXEHUSI B IUIOCKOM 3€pKaiie; -
CTPOUTBH U300pakeHNE TOUYKHU B IJIOCKOM 3€pKaJe;
n300paxkeHus, JaBaeMble JIMH30M (paccenBa-
fo1el, cobuparorieit) s ciayvaes: F> d ; 2F<d;
F < d < 2F; uzobpakenue B ¢oroarnmapare; - pa-
00TaTh C TEKCTOM y4eOHUKA;

- pa3nuyaTh JHUH3HI 110 BHEUTHEMY BHIY, MHU-
MOE€ U JIeHICTBUTEIbHOE N300pakeHNS;

- IPUMEHSTH 3HAHUS K PEIICHUIO 3a]1ad;

- U3MepATh (POKYCHOE pacCTOSIHME M ONTHYe-
CKYIO CHITY JINH3HI,

- aHaIM3MPOBATh MOJYYEHHBIE IMpPHU IMOMOIIU
JMH3BI N300paKEHMsI, IENIaTh BBIBOJBI, MPEICTaB-
JSTH pe3ybTaT B BUJIE TaOJIUIL;

- paboTaThb B rpyIIe;

- BBICTYINATh C JOKJIQAAMU WU CIYIIAaTh J0-
KJIaJIbI, TIOJITOTOBJICHHBIE C UCTIOIh30BAHUEM IIpE-
3eHTalMu: «OuKH, JaTBbHO30PKOCTh U OJIU30pY-
KOCTb», «COBpEMEHHBIE OINTHYECKUE TPUOOPHI:
¢doroarnmapar, MHUKpPOCKON, TEJIECKOI, MpUMEHe-
HUE B TEXHUKE, UCTOPHUS UX PA3BUTHS»

HTorosoe noBropenue 3 4.
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9 kaacc (102 4, 3 4 B Heen10)

OcHoBHOe coepkaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJIbHOCTH

3aKoHBI B3aUMOJEHCTBUS M JABHKEHHUS TeJl
(34 v)

Onucanue nBwxeHHs. MarepuanbHas TOUYKa
Kak Mozenb Tena. Kpurepuu 3aMeHbl Tena mare-
puanbHOM TOuKO#. [locTymarenbHOE IBUXKEHUE.
Cucrema orcuera. Ilepemenienue. Paznuuue
MEXIy MOHATUSAMHU «IYTh» U «II€PEMELICHUEY.
Haxoxnenne koopiMHaTHI TEJIA [0 €ro Ha4aJlbHOM
KOOPJMHATE W MPOEKIHH BEKTOpPA NEPEMEILCHHUS.
[Iepemenienue npu NpsMOJIMHENHOM paBHOMEp-
HOM JBWXeHUH. [IpsiMosinHEeiHOEe paBHOYCKOPEH-
HO€ JIBUKCHHUE.

MrHoBeHHass cKOpocThb. Y ckopeHue. CKopocTh
MPSIMOJIMHEHHOTO PABHOYCKOPEHHOTO JBUKEHMSL.
I'paduk ckopoctu. [lepemernienne mpu mpsiMOIIH-
HEHHOM paBHOYCKOPEHHOM JIBH)KEHUHU. 3aKOHO-
MEpPHOCTH, MPUCYILIUE MNPSIMOJIUHEHHOMY pPaBHO-
YCKOPEHHOMY JBMKEHHMIO 0€3 HauyalbHOM CKOpO-
cTd. OTHOCUTEIBHOCTh TPACKTOPHUH, IEpeMmelle-
HUS, MYTH, CKOPOCTU. ['eolieHTpuueckast U rejmo-
LEHTpUYecKas cucrembl Mupa. [IpuunHa cmeHbI
JHSL ¥ HOUM Ha 3emiie (B TeJIMOLIEHTPUYECKOMN CH-
creme). [IpuyuHBI [IBMXKEHUS C TOYKH 3pPEHUS
Apucrorens 4 ero nocieaopareieil. 3aKkoH UHEp-
uuu. Ilepsbiii 3akoH Herorona. MuepuuanbHble
cucremsl orcuera. Bropon 3akoH Herorona. Tpe-
Tl 3axk0oH Hprotona. CBoOOIHOE ITajeHUE TEIL.
Yckopenue cBoOoHOro najnenus. Ilagenue ten B
BO3JlyX€ M Pa3peKEHHOM IPOCTPAHCTBE. Y MEHb-
LIEHUE MOJYJIA BEKTOpa CKOPOCTHU MPH MPOTHUBO-
MIOJIO)KHOM HaIlpaBJICHUH BEKTOPOB Ha4aJbHOU
CKOpPOCTH U YCKOpEHHUs1 cBoOoHOTO najeHus. He-
BECOMOCTb. 3aKOH BCEMHUPHOTO TSTOTEHUS U
YCIIOBHUSI €ro MPUMEHUMOCTH. ['paBHUTalIMOHHAS
MOCTOSIHHAsA. Y CKOpEHHE CBOOOJHOTrO MaJeHHs Ha
3emie U Ipyrux HEOECHBIX Tenax. 3aBUCHUMOCTb
YCKOpPEHUsI CBOOOJHOTO Ma/ieHUs OT HIMPOTHI Me-
CTa W BBICOTHI HaJl 3eMIIei.

Cuna ympyroctu. 3akoH ['yka. Cuna TpeHwus.
Bunbl TpeHus: TpeHUE MOKOs, TPEHHE CKOJIbXKe-
Hus, Tpenue kaueHus. Gopmyna s pacuera cu-
bl TpeHUs CKoybxeHus. [Ipumepsl mosie3HOrO
nposiBieHus1 TpeHus. lIpsmonuHeliHoe M KpHUBO-
JTMHEWHOE ABWXEeHUE. J[BUKEHUE Tela Mo OKPYK-
HOCTH C TOCTOSHHOW IO MOJYIK CKOPOCTBIO.
MenTpocTpemurensHoe yckopenue. HckyccrBeH-
Hble cmyTHUKHU 3emin. IlepBas kocMuueckas cko-
poctb. UMmysnbc Tena. 3aMKHyTas cucTema Tedl.
N3MeHeHnne UMIynbCOB TEJN MPU UX B3aUMOJEH-
CTBUU. 3aKOH coxpaHeHus ummynbca. CyIHOCTb

- OOBACHATh (PU3MYECKHH CMBICT TOHSTHIA:
MI'HOBEHHAsl CKOPOCTh, YCKOPEHHUE;

- HaOMIOIaTh U OMKCHIBATH MPSMOJIMHEHHOE U
pPaBHOMEpPHOE JBUKEHHE TEJIEKKH C KalleJIbHU-
1el; MBUKEHHE MasTHHKA B JIBYX CHCTEMax OT-
cyeTa, O/IHa U3 KOTOPBIX CBSI3aHa ¢ 3eMJIEH, a Apy-
rasi ¢ JeHTOH, IBIXKYIIEHCS paBHOMEPHO OTHOCH-
TEIbHO 3€MJIM; MaJCHUE OJHUX U TEX K€ TEl B
BO3/JIyX€ U B Pa3peKEHHOM MPOCTPAHCTBE; OIbBITHI,
CBUJIETEJLCTBYIOIINE O COCTOSSHUM HEBECOMOCTHU
Ten,

- HaOIIOAaTh M OOBSCHATH TOJIET MOJICIIH paKe-
THI,

- 00OCHOBBIBaTb BO3MOKHOCTb 3aMEHbI Tella
€ro MOJEINbIO - MaTepPHalbHON TOYKOM - IJI OIH-
CaHUs JABHKEHUS;

- IPUBOJIUTH IPUMEPHI, B KOTOPHIX KOOPAHHATY
JBIKYIIETOCsl Tela B JIOOOW MOMEHT BpPEMEHU
MOKHO OIPEAETUTh, 3Hasl €ro HaudalabHYIO KOOP-
JIMHATY U COBEPLICHHOE UM 3a JaHHBIA MPOMEXY-
TOK BpEMEHHU IMepeMelleHue, U HeNb3s Oompese-
JUTh, €CIIM BMECTO IEPEMEILEHUsl 3aJaH MpOK-
JNEHHBIA TMyTh, PABHOYCKOPEHHOTO JBUKCHHS,
IIPSAMOJIMHEMHOTO W KPUBOJMHEWHOIO JBHKCHUS
T€J, 3aMKHYTOW CHCTEMBI TEN; IPUMEPBHI, MOSCHS-
IOIME OTHOCUTEIBHOCTh JBUKCHMS, MPOSIBICHUSA
WHEPLINY;

- ONpEAENATh MOAYJIU U NPOEKLUU BEKTOPOB
Ha KOOPAMHATHYIO OCh;

- 3alUChIBaTh YPAaBHEHHME /IS OIPEACICHUS
KOOpJMHATHl JIBUKYIIETOCS Tella 6 BEKTOPHOU U
CKaJIsIpHOH (opMe;

- 3anucbiBaTh (OPMYIbL: JJIs HaXOXKJEHUS
IIPOEKIIMHA U MOAYJI BEKTOPA IIEPEMELICHHUS TEINA;
JUTSL BBIYUCIIEHUS KOOPAMHATHI IBUXKYILETOCs Tea
B J11000# 3aaHHBIA MOMEHT BpPEMEHH; JJIs OIpe-
JIEJIEHNs YCKOPEHUsI B BEKTOPHOM BHJIE U B BUJE
MPOEKIUI Ha BEIOPAHHYIO OCh; JJIsl pacyeTa CHUJIbI
TPEHHs CKOJIbXKEHUsI, pabOThl CHIIbI, pabOThl CUII
TSKECTH M YNPYTOCTH, NMOTEHIMAIBHON 3HEPIUH
MMOJHATOrO Haja 3eMJICH Tella, NOTCHIHNAIbHOM
DHEPIUM CKATOU MPYKUHBI;

- 3alKChIBaTh B BUAE (HOPMYIIbI: BTOPOH U Tpe-
TUH 3aKkoHbl HBIOTOHA, 3aKOH BCEMHMPHOIO TSTO-
TeHus, 3aK0H ['yKa, 3aKOH COXpaHEeHUs UMIYJbCa,
3aKOH COXPAaHEHUs MEXaHUUECKOMN 3HEPTUH;

- JIOKa3bIBaTh PaBEHCTBO MOYJS BEKTOpA Iie-
peEMEILEHNs] POMIEHHOMY NYTH U IUIOIIAIU TI0A
rpa KoM CKOPOCTH;

- CTpOUTH TrpaMKU 3aBHCUMOCTH Vy=Vi(t), 1o
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OcHoBHOe coepkaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJbHOCTH

U IpUMEpBI pEaKTUBHOTO BMKeHus. HazHadueHue,
KOHCTPYKIHUS ¥ MPUHIIMN JEHCTBUS pakeTbl. MHO-
rocTyneHuyaTsle pakerbl. Pabora cumbl. Pabora
CWJIBI TSDKECTH M CHIIbl ynpyroctu. I[loreHnuans-
Hasi sHeprus. IloTeHuumanbHass 3HEPrUsl yHIpyro-
nepopmupoBanHoro tena. Kunernueckass sHep-
rus. Teopema 00 U3MEHEHUN KUHETUYECKOH dHEp-
I'MH. 3aKOH COXPaHEHMsI MEXaHUYECKON YHEPIHH.

Konmponvnas paboma
o TeMe «3aKOHBI B3aMMOJICHCTBHUSA U JIBHKE-
HUS TEI».

Jlabopamopuvie pabomol
1. UccnenoBanne paBHOYCKOPEHHOTO JIBHYKE-
HUs 0e3 Ha4YaIbHOM CKOPOCTH.
2. 3mepeHne yCKOpEeHHs CBOOOJHOTO TIaje-
HUSL.

Temvtr npoexmosg

«IKCIIEPUMEHTAIILHOE TIOATBEPKIICHUE CIIpa-
BEJIJIMBOCTHU YCJIOBUSL KPUBOJIMHEHHOTO JIBHXKECHHS
Tem», «McTopusi pa3BUTUS MCKYCCTBEHHBIX CITYT-
HUKOB 3€MJIM U PellaeMble C UX MOMOULIBIO HAay4Y-
HO-MCCJIEIOBATEIbCKHE 3a0a9M)

rpaduky 3aBucuMocTu Vy(t), ompenensith cKo-
POCTh B 3a/laHHBIII MOMEHT BPEMEHU;

- CpaBHUBATh TPAEKTOpUHU, IyTH, IEpeMelle-
HUSI, CKOPOCTH MasTHUKA B YKa3aHHBIX CHCTEMax
0TCYEeTa;

- JienaTh BBIBOJ O JIBUXKEHHUU TEJ C OJUHAKO-
BbIM YCKOPEHHMEM IIpH JEWCTBUHM HAa HUX TOJIBKO
CHJIBI TSKECTH;

- OIIpENENATh IPOMEKYTOK BPEMEHHU OT Hayvaja
PaBHOYCKOPEHHOI'O JBW)KEHUS IIapuKa A0 €ro
OCTaHOBKH, YCKOPEHHME IBUKECHMS IIApUKa U €ro
MI'HOBEHHYIO CKOPOCTh Mepel y1apoM O LMINHAD;
- U3MEPSTh YCKOPEHUE CBOOOHOTO MaICHHS;

- IPEACTaBIATh PE3yNbTaThl U3SMEPEHUN U BbI-
YUCJIEHUN B BUJE TaOJIUL U TpapuKOB;

- paboTaTh B rpymnie

Mexanu4yeckue KoJie0aHHSI U BOJIHBI. 3BYK
(154)

ITpumeps! konedarenbHOro nBMXkeHus. Oouue
4epThl pa3HOOOpa3HbIX KojebaHui. J(uHamuka
KoJIeOaHUH TOPU3OHTAIBHOTO MPYXHUHHOTO MasT-
nuka. CBoOomHbIe KoJeOaHus, KojebaTelbHbBIE
CUCTEMBI, MAaATHHUK. BennuuHbI, XapaKTepU3ylO-
e KosiebaTeNbHOE JABM)KEHUE: aMIUTUTYAa, Ie-
puoa, yactora, ¢aza KosedaHuid. 3aBUCHUMOCTb
nepuojia U 4acTOThl MasiTHUKA OT JUIMHBI €ro HU-
ti. ['apmonmueckue konebanus. IlpeBpaienue
MEXaHWYECKOW SHEPTHH KOJIeOAaTEeThHON CHCTEMBI
BO BHYTPEHHIOW. 3aryxaroimue kojebanus. Bbl-
HY)XJeHHble  KoneOanusi. Yactora  ycraHo-
BUBIIMXCSl BBIHY)KJCHHBIX KoJieOaHUH. YciaoBus
HACTYIUICHUs] U (pu3nyUeckas CYIIHOCTb SIBJICHUS
pe3oHaHca. YUeT pe3oHaHca B NpakTUKe. Mexa-
HU3M pAaCIpOCTPaHEHUs YIPYruxX KosieOaHH.
Mexanundeckne BoJiHBL. [lonepeunbie U MpoI0Ib-
HbIE YIPYTH€ BOJHBI B TBEPABIX, KUAKUX U ra3o-
o0Opa3HbIX cpenax. XapaKTepUCTUKH BOJIH: CKO-
pOCTh, JUIMHA BOJHBI, YacTOTa, MEpPHOA Koseba-
Huil. CBs3p MEXIy 3TUMHU BennyuHamu. Vcrou-
HUKH 3BYKa - TeJa, KOJeOIromuecs ¢ 4acToTon 16
I'm - 20 k', YaeTpasByk u mH(ppa3Byk. Ixo0-
Kalysl. 3aBUCUMOCTD BBICOTHI 3BYKa OT 4acTOTHI, a

- OmnpenensaTh KojiebaTeabHOE JBUXKEHUE I10
€ro Mpu3HaKam;

- IPUBOAUTH NMPUMEPHI KOJIEOAHUH, MOJIE3HBIX
Y BpEJHBIX MPOSBICHUH pe30HaHCca U MyTH YCTpa-
HEHUS MOCJIEIHNX, NICTOUHUKOB 3BYKA;

- OIIUCBIBATh JUHAMHUKY CBOOOJHBIX KOseOaHUI
INPYKUHHOTO M MaTEMaTHYECKOIO MAaATHUKOB,
MeXaHU3M 00pa30BaHUsI BOJIH;

- 3amMchIBaTh (HOpMyy B3aUMOCBS3U MEpHOA
U YacTOThl KOJ€OAHMH; B3aUMOCBSI3M BEIUYMH,
XapaKTEPU3YIOIIUX YIPYTHE BOJIHBL;

- 0OBACHATH: MPHUUMHY 3aTyXaHHUS CBOOOIHBIX
KoJIeOaHUH; B YeM 3aKII0YaeTcCsl SIBIIEHHE pe30-
HaHCa; HAOJIOAACMBIM OMBIT IO BO30YKIECHUIO
KoJIeOaHUH OTHOTO KaMepTOHA 3BYKOM, MCITyCKa-
€MbIM JIpYTUM KaMEpPTOHOM TaKOW K€ 4YacCTOTHI;
[I0OYEMY B ra3ax CKOpOCTb 3ByKa BO3PACTaeT ¢ I0-
BBIIIIEHUEM TeMIIepaTyphl;

- Ha3bIBaTh: YCIIOBHE CYILECTBOBAHMS HE3aTy-
XaoIMX KoyeOaHui; pu3nvecKue BeIMYUHBI, Xa-
paKTepu3yIolllue YyIpyrue BOJHBI, TUANa3oH 4ya-
CTOT 3BYKOBBIX BOJIH;

- pa3nuyaTh MONEepeyHble U MPOJOJIbHBIE BOJI-
HBI; - IPUBOAUTH OOOCHOBAHHUS TOTO, YTO 3BYK
SIBJISIETCS IPOJIOIbHOM BOJTHOM;

- BBIIBUTaThb THIIOTE3bl: OTHOCUTEIBHO 3aBH-
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TPOMKOCTH 3BYKa - OT aMIUIUTYZbl KoJieOaHUil u
HEKOTOPBIX Apyrux npuunH. TemOp 3Byka. Hamu-
quie cpeibl - HE0OXOIUMOE YCIIOBHE paclpocTpa-
HeHus 3BykKa. CKOpOCTh 3BYKa B Pa3JIMYHBIX Cpe-
nax. OTpaxeHue 3ByKa. 9X0. 3ByKOBOW PE30HAHC.

Koumponvnas paboma
o Teme «MexaHndeckue KojeOaHusl U BOJIHBI.
3BYK » .

Jlabopamopnas paboma

3. HccrnenoBanue 3aBUCUMOCTH TMEPUOJIA U Ya-
CTOTHI CBOOOJHBIX KOJICOAHMM MasTHHKA OT IJIU-
HBI €70 HUTH.

Tembt npoexmosg

«OrmnpeseneHue KadyeCTBEHHOM 3aBUCHUMOCTH
nepuojia KoyieOaHui MpPYyKUHHOTO MasTHUKA OT
MAacchl Ipy3a U KECTKOCTH MPYKUHBI», «Onpee-
JIEHUE KA4eCTBEHHOW 3aBHCHMOCTHM IE€pHOAA KO-
ne0aHuil HUTSHOTO (MAaTEeMaTHYECKOT0) MasiTHUKA
OT BEJIMYMHBI YCKOPEHMs CBOOOJHOIO MaJeHUs,
«YbpTpa3ByK M MHPPA3BYK B MPUPOJIE, TEXHUKE U
MEIULIHE

CHUMOCTH BBICOTBI TOHA OT YaCTOThI, @ TPOMKOCTH -
OT aMIUTMTYJbl KOJeOaHW WCTOYHWKA 3BYKa; O
3aBUCUMOCTH CKOPOCTHU 3BYKa OT CBOMCTB CpPE/Ibl U
OT €€ TeMIIepaTyphl;

- IPUMEHSTH 3HAHUS K PELICHUIO 3a/a4;

- MPOBOJIUTH IKCIIEPUMEHTAIILHOE HCCIICIOBA-
HUE 3aBUCHMOCTH TEpHOAa KOJICOAHUH MPYKHUH-
HOr0 MasiTHHKA OT M u K;

- U3MEPSATH KECTKOCTh MPYKUHBI;

- TPOBOJIUTH MCCIICIOBAHUSI 3aBUCUMOCTH IIE-
puoja (4acToThl) KojieOaHUN MasiTHUKA OT JJIMHBI
€ro HUTH;

- TIPEJICTABIIATh PE3yJbTAaThl U3MEPEHUN U BbI-
YUCJICHUH B BUJE TaOJIUII;

- paboTaTh B IpyIIIE;

- CIOylaTh OTYET O pe3yJbTaTaX BBIMOJHEHUS
3amanus-npoekTra «OrmnpeneneHue KaueCTBEHHOU
3aBUCUMOCTH Tepuojia KoJieOaHWW MaTeMaThde-
CKOr0 MasATHHKA OT YCKOPEHHUsI CBOOOHOIO Taje-
HUS;

- CIIyIIaTh JOKIAI «YIIbTPa3ByK U HH(PPa3BYK
B IIPUPOJIE, TEXHUKE U MEIUIIMHE», 3a7aBaTh BO-
MPOCHI U MPUHUMATH y4acTHE B OOCYXICHHH Te-
MBI

DJIeKTPOMArHUuTHoOe 1noJie (24 4)

Ucrounnku marautHoro mnoss. ['mnoreza Am-
nepa. ['paduueckoe u300pa’keHHE€ MarHUTHOTO
nonsA. JIluHMM HEONHOPOAHOTO U OJHOPOJHOIO
MarHuTHOTO moJisa. CBsi3b HaIpaBiICHUS JIMHUMA
MarHuTHOTO TOJIsI TOKa C HANpaBJIEHUEM TOKa B
npoBoanuke. [IpaBuiio OypaBumka. [IpaBuso mpa-
BOW pYKM Uil cosieHouzAa. JleicTBrE MarHUTHOTO
MOJISl HA MPOBOJHUK C TOKOM M Ha JBHKYLIYHOCS
3apsbKeHHYI0 yactuly. [Ipasuiio nesoit pyku. Mn-
JYKIHST MAarHUTHOTO Toyisl. Moysib BEKTOpa Mar-
HUTHOU MHAYKUMU. JIMHUM MarHUTHON MHIYKLIUH.
3aBUCUMOCTh ~ MAarHUTHOTO  TOTOKa,  MPO-
HU3BIBAIOLIETO IUIOLIA[b KOHTYpa, OT IUIOUIaAH
KOHTYpa, OpHEHTAIlUH IIOCKOCTH KOHTYpa MO OT-
HOIIEHUIO K JIMHUSIM MarHUTHOW MHAYKIIUU U OT
MOMYJsl BEKTOpa MarHUTHOW WHIYKIIMM MarHHUT-
Horo nons. Onbitel @apazges. [IpuunHa BO3HUK-
HOBEHUS MHIYKIIMOHHOTO TOKa. OnpeneneHue sB-
JICHUSI DJICKTPOMArHUTHOM WHIAYKUHMH. TexHu4e-
CKO€ NPHUMEHEHUE SIBJICHUS. BO3HUKHOBEHHE HH-
JYKIIMOHHOTO TOKa B JIIOMHUHHUEBOM KOJIBIE MPHU
W3MEHEHUU MPOXOASALIErO0 CKBO3b KOJIBIIO Mar-
HHUTHOTO NOTOKa. OmnpenesieHrue HalpaBJICHUsI WH-
OyKuuoHHOro toka. IlpaBuiio Jlenna. fIBnenus
CaMOMHAYKIIMUA. WHIYKTUBHOCTh. DHEpPrus Mar-
HUTHOTO TOJISI TOKA.

- Jlenats BBIBOJBI O 3aMKHYTOCTH MarHMTHBIX
JUHUKA W 00 oclabieHuH MOoJisi C YJIAJeHUEM OT
IIPOBOJTHUKOB C TOKOM;

- HaOmIOJaTh U OMHUCHIBATh OMBITHI, MMOATBEP-
KIAIOLIUE MOSABICHUE JIEKTPUUYECKOTO MOJS IPH
M3MEHEHUU MarHUTHOTO IOJIA, U IEJIaTh BBIBOBI;

- HaOJII0aTh: B3aUMOJICHCTBUE ATIOMHUHHUEBBIX
KOJIEll C MArHUTOM, SBJIEHHE CAMOUHIYKLHUH;
ONBIT 0 M3JIYYCHHUIO U IIPUEMY DJIEKTPOMArHUT-
HBIX BOJIH; CBOOOJ/IHBIE 3JEKTPOMAarHUTHBIE KOJe-
O0aHus B Ko0JIeOATEbHOM KOHTYpE; pa3oKEeHUe
0eroro cBera B CHEKTp MpPHU €ro MpOXOKICHUHU
CKBO3b IIPU3MY U IOJyuyeHUe OeNoro cpera myremM
CIIOKEHHUs CIEKTPAJIbHBIX IBETOB C IIOMOILIBIO
JIMH3BL;, CIUIOIIHOW M JIMHEMYaThle CHEKTPhI HC-
IIyCKaHUs,

- (GopmynupoBaTh MPaBWIO MPaBON PYKU IS
COJICHOM/1a, paBUiIo OypaBuuka, npaBuio JleHna;
- OIIPEACIIATh HAMPABICHHUE JIEKTPUYECKOTO TOKA
B MPOBOJHUKAX W HAIPAaBJICHUE JIMHUN MarHUTHO-
ro IIOJs; HaIpaBICHUE CWIbI, NCUCTBYIOIIECH Ha
ANEKTPUYECKUN 3apsij, ABWKYIINUKWCS B MarHuT-
HOM I10JI€, 3HAK 3aps/1a U HaIPaBJICHUE JBUKECHUS
YaCTUIbI;

- 3amMchiBaTh (HOPMyNy B3aUMOCBSI3U MOJYJIS
BEKTOPA MarHUTHOM MHAYKLIUY MarHATHOTO MO

¢ Mozysem cuibl F, neiicTByroniei na npoBoj-
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IlepeMeHHBIN AJIEKTPUYECKUI TOK. OIJIEKTpO-
MEXaHWYECKUM WHIYKIIMOHHBIM TeHepaTop (Kak
npumep  -ruaporeseparop). Ilorepu s3nepruu B
JIDII, cnocoOwl ymeHbIneHHs MOTeph. HazHaue-
HUE, YCTPOMCTBO W NPUHLMUI ACUCTBUA TpaHC-
¢dopmaropa, ero NpuMEHEeHUe Ipu nepegayde Jiek-
TPOSHEPruu. DJIEKTPOMATHUTHOE IIOJIE, €ro Hc-
TOYHHUK. Paznuune MexIy BUXPEBBIM JJIEKTpHYE-
CKUM U 3JIEKTPOCTATHUUYECKUM MOJIAMHU. DIIEKTPO-
MarHMTHBIE BOJIHBL: CKOPOCTb, IIONEPEYHOCTb,
JUIMHA BOJIHBI, NPUYMHA BO3HUKHOBEHHS BOJIH.
[losyueHne u perucrpanus 3IEKTPOMarHUTHBIX
BOJIH. BpICOKOYACTOTHBIE 3JIEKTPOMArHUTHBIE KO-
ne0aHusl U BOJHBI - HEOOXOAUMBIE CpPEICTBA IS
OCYIIECTBJICHUSI paauocBs3u. KomebaTenbHbIN
KOHTYp, IMOJy4YeHHE 3JEKTPOMArHUTHBIX Koseba-
Hui. @opmyna Tomcona. biok-cxema nepenaro-
LIeT0 U IPUEMHOI0 YCTPOMCTB JJIsl OCYILECTBIIE-
HUS paJuOCBA3H. AMIUIMTY/IHAs MOIYJIALUS U Je-
TEKTUPOBAaHHE BBICOKOYACTOTHBIX  KOJI€OaHUH.
Wutepdepennus n mudpaknus cBera. CBeT Kak
YAaCTHBIM Ciy4ail 2JIeKTPOMAarHuTHBIX BOJH. [lua-
[Ia30H BUIMMOIO H3JIy4EHUS Ha ILKaJle JIEKTPO-
MarHuTHBIX BOJIH. YacTUIbl 3JIEKTPOMArHUTHOIO
U3Iy4deHus - GOTOHBI (KBAHTHI). SIBIeHUE qucCTIep-
cun. Paznoxxenue Oenoro ceera B cnektp. [lomy-
YyeHue Oesoro CBeTa IMyTeM CIIOKEHUS CIEeKTpallb-
HbIX nBeToB. l[Bera Ten. Hasnauenue m ycrpoi-
CTBO cHeKTporpada u cnekrpockona. Tunsl onTH-
yeckux crekTpoB. CIUIONMIHOW U JIMHEWYaThIe
CIIEKTpPBI, yCIOBHsS UX moiydeHus. CHekTpsl Hc-
nmyckaHusi W morjomeHus. 3akoH Kwupxroda.
CrnekTpanbHblil aHaIu3. ATOMBI - UCTOYHHUKH HU3-
Jy4eHUs U moriouieHust ceera. OObsICHEHUE U3-
Jy4eHUs U NOIVIOUICHMS CBETa aTOMaMH U IPOUC-
XOXKICHUS JIMHEWYaThIX CIEKTPOB Ha OCHOBE IO-
crynatoB bopa.

Koumponvnas paboma
10 TeMe «JIEKTPOMarHuTHOE TOJIe».

Jlabopamopuvie pabomol

4. V3yueHue sSBICHUS dIEKTPOMArHUTHON WH-
TYKITHH.

5. HaOmrogeHue CIUIONIHOIO M JIUHEHYATBIX
CHIEKTPOB UCITYCKAHUS.

Temwvr npoekmog «Pa3BUTHE CPENCTB U CIOCO-
00B mepenaur MHPOPMALIUU HA JAJEKHE PACCTOS-
HHS C IPEBHUX BPEMEH U J0 HAIIMX JTHEI», «Me-
TOJ| CTIIEKTPAJIIbHOTO aHAJM3a U €ro NPUMEHEHUE B

HUK JUIMHOM , PaCIOJIOKEHHBINA IEPIICHIUKYIISPHO
JUHUSM MarHUTHOW WHIYKIIMW, U CHUJIOW Toka | B
MIPOBOJIHUKE;

- OMUCHIBATh 3aBUCHMOCTh MAarHUTHOT'O MTOTOKA
OT MHIYKIIMA MarHUTHOTO TOJIs, MPOHU3bIBAOIIIE-
ro mioniajb KOHTypa, U OT €ro OPUEHTALHH IO
OTHOILIEHUIO K JIMHUSM MAarHUTHOM WHIYKLHH;
paznuus MEXJYy BHUXPEBBIM 3JIEKTPUUYECKUM U
AIEKTPOCTATUYECKHUM MOJISIMU;

- MPUMEHSATH MIPaBUWIIO OypaBUMKa, MPABUJIIO Jie-
BOW PYKH; IpaBWIO JIEHIa U ITPaBUIIO NPABOM py-
KM JJIs1 ONpENEICHUsl HalpaBiICHUS WHIYKIUOH-
HOT'O TOKa;

- paccka3plBaTh 00 yCTpPOWCTBE M MPUHIUIIE
JIEUCTBUSI TeHepaTopa TIEPEMEHHOr0 TOKa; O
Ha3HA4YE€HUH, YCTPONCTBE M MPUHLIMIIE IECHCTBUA
TpanchopmaTopa U €ro MPUMEHEHUU; O MPUHIIU-
Max pajJuoCBA3U U TEIECBUICHHUS;

- Ha3bIBaTh CIOCOOBI YMEHBIICHUS TIOTEPh
AIIEKTPOPHEPIUU TPHU Tepefaue ee Ha Oobline
pPacCTOSIHUS, pa3JIMYHbIC AUANA30HbI AJIEKTpOMar-
HUTHBIX BOJIH, YCJIOBUSI 00pa30BaHUS CILIOIIHBIX
Y JTMHENYaThIX CIICKTPOB UCITyCKAHUS;

- OOBSICHATH W3JIyu€HUE U TIOTJIONICHHWE CBETa
aTOMaMH U TPOUCXOXKIACHUE JHUHEHYATHIX CIEK-
TPOB Ha OCHOBE MOCTyJaToB bopa;

- IPOBOJUTH UCCIEAOBATENbCKUNA 3KCIEPUMEHT
M0 M3YYCHHUIO SBJICHHUS JJICKTPOMAarHUTHON WH-
JYKIUH;

- aHAJIM3UPOBATh PE3YJIbTATHl SKCIIEPUMEHTA U
JiefaTh BBIBOJBL;

- paboTaThb B rpyImie;

- choymarbk Aoknanbl «Pa3BuTHe CpencTts u
crocoboB mepenaud HMHQOpMAlMK Ha JalieKue
paccTosiHUsL C JPEBHUX BPEMEH M O HAIUX
IHEW», «MeToa CHeKTpallbHOTO aHalu3a U €ro
MIPUMEHEHUE B HAYKE U TEXHUKE)
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HAaYKC U TCXHUKC)

Ctpoenue aToma u aToOMHOTO0 siapa (19 u)

CnoxHBIN COCTaB palMOaKTUBHOTO U3IIy4EHUS,
a-, B- u y-gactuiel. Monens aroma TomcoHa.
OmnbiTel Pezepdopna mo paccesHuro 0 -4acTHILL.
[Inanerapnas moznens aroma. [IpeBpaiienus aaep
IIPY PaJMOaKTUBHOM paclajge Ha IpuMmepe o -
pacraga panus. OGo3HaYCHHE SACP XUMHUECKUX
2JIEMEHTOB. MaccoBoe U 3apsA0BOE YNCIA. 3aKOH
COXPAaHEHHs MaccOBOI'O YMCa M 3apsdja Ipu pa-
OUOAaKTHBHBIX  IpeBpalieHusaAx.  HasHauenwue,
YCTPOMCTBO W NMPUHLMI AEHCTBUS cueTunka l'eii-
repa W Kamepsl Bunbcona. BriOuBanue a-
yacTULIaMUd IPOTOHOB M3 fJE€p aroma a3oTa.
Ha6monenue ¢dororpaduii oOpazoBaBmIMXCS B
kamepe BuiibcoHa TPEKOB 4YacTHIL, y4acTBOBAaB-
IIMX B AAepHOM peakuuu. OTKpbITHE U CBOWCTBA
HelTpoHa. [IpOTOHHO-HENTPOHHAs MOAEINb sApa.
DU3NYECKUI1 CMBICI MacCOBOIO U 3apsI0BOr0 4M-
cesl. OCOOEHHOCTH SAJEpHbIX CWI. V30TOmBL
OHeprusi cBA3u. BHyTpeHHSS PHEpPrusi aTOMHBIX
anep. BzaumocBszp maccsl U 3Hepruu. Jledekr
Macc. BplneneHue wiM IOIVIOIIEHUE DHEPTUU B
AJIepHbIX peakuusax. Jlenenue siipa ypana. Buige-
JIEHUE DHEPrUM. YCIIOBUS NMPOTEKaHUS YIpaBisie-
MOM 1nenHoW peakuuu. Kpurnueckas wacca.
Ha3nauenue, ycCTpOHCTBO, NPHUHLMII JEHCTBUSA
SJIEPHOTO pEaKTOpa Ha MEMJIEHHBIX HEWTpOHaX.
ITpeoOpa3oBaHue SHEPTUHU sJIEP B AIIEKTPUUYECKYIO
sHepruto. [Ipeumymecta u Hegocratku ADC ne-
pen ApyrMMHU BUAAMM IEKTPOCTaHLIMK. buosoru-
yeckoe jeiictBue panuanuu. dusznueckue Belu-
YUHBI: TOTJIOUICHHAs /1032 M3JIy4yeHHs, KodpPu-
LIMEHT KauecTBa, SKBUBAJIECHTHas /103a. BnusHue
pPaZMOAKTUBHBIX M3JIy4€HHH Ha JKUBBIE OpPraHM3-
Mbl. [lepron momypacmnana paguoakTHUBHBIX Be-
IIeCTB. 3aKOH paJiMOaKTUBHOrO pacmnaga. Croco-
OBl 3aIIUTHI OT paguaK. Y CJIOBHS IPOTEKAHUS U
IIPUMEPBl TEPMOSIACPHBIX peakuuii. McTouHukn
sHeprun CoJIHIIa U 3BE3]I.

Konmponvnasa paboma
no teMe «CTpoeHHe aToMa M aTOMHOIO Sifpa.
Hcnonbs3oBaHne SHEPTUN ATOMHBIX SIAEPY.

Jlabopamopuvie pabomul

6. M3aMmepeHue ecTeCTBEHHOr0 paJdallMOHHOTO
¢dboHa T03UMETPOM.

7. W3yueHue neneHus spa aToMa ypaHa IO
¢dororpaduu TpeKoB.

- OnuceiBaTh: onbITH Pezepdopra mo obHapy-
KEHHUIO CII0)KHOTO COCTaBa PaJHMOaKTHUBHOIO W3-
Jy4eHHS U 10 MCCIEA0BAaHUIO C TIOMOIIbIO pacce-
SIHUS 0, -4aCTHUI[ CTPOCHHUS aToMa; IMpoliecc jaese-
HUS sI/Ipa aTOMa ypaHa;

- 00OBSACHATH CYTh 3aKOHOB COXpPaHEHHUSI Macco-
BOT0 YHWCIIa W 3apsjaa MpH PaAHOaKTHBHBIX IIpe-
BpaIllCHUSX;

- OOBACHATH (U3UYECKUH CMBICI TOHATHI:
SHEeprusi cBs3H, NedeKT Macc, IeMHas peaklus,
KpUTHYECKas Macca;

- MPUMEHSTHh 3aKOHBI COXPAHEHHUS MAacCOBOTO
YHCcIa W 3apsizia MpH 3alKuCy yPaBHEHUH SIEPHBIX
peaxkiui;

- Ha3bIBaTh YCJIOBHUS MPOTEKAHUS yIPABISIEMOM
LEMHONW peakIuy, MPEeUMYIIecTBa U HEAOCTaTKU
ADC mnepen ApyruMu BHUJIaMU SJIEKTPOCTAHIUH,
YCIIOBUS IPOTEKAHUS TEPMOSIEPHON PEaKIuy;

- Ha3bplBaTh (PHU3MYECKHE BEIMYUHBI: IIOTIIO-
IIEHHAS 1032 U3TY4eHHs], KOO (DULIMEHT KauecTBa,
SKBHMBAJICHTHAS /1032, IEPUOJI [T0JIypacnaia;

- paccka3bIBaTh O HAa3HAYEHUU SACPHOTO peak-
TOpa Ha MEMJICHHBIX HEWTPOHAX, €r0 YCTPOWCTBE
U TIpUHIINIIE IEHCTBHS;

- MPUBOJHUTH IMPHMEPHl TEPMOSJICPHBIX pPeak-
LM

- IPUMEHSTH 3HAHUS K PEHICHUIO 3a7ay;

- HU3MEpATh MOIIHOCTh J103bl PaJUallMOHHOIO
(dhoHa T03UMETPOM;

- CpaBHUBaTh IIOJIyY€HHBIH pe3ynpTar C
HanOOJIBIIMM JIOTTYCTHUMBIM ISl YeJIOBeKa 3Hade-
HUEM;

- CTPOUTH TpadyK 3aBUCUMOCTH MOIIHOCTH J[0-
36 M3JIy4EHHUs NPOAYKTOB pacraja pajoHa OT
BpPEMEHU;

- OLIEHUBATh MO rpaduKy MepuoJl rnoyypacrnaia
MPOJYKTOB paciajia pajJoHa;

- IPE/ICTABIIATH PE3Yy/IbTAaThl U3MEPEHUN B BHJIE
TaOINUIL;

- paboTaTh B rpyrmnIie;

- cnymath Jgoknan «HeratuBHoe Bo3jelcTBHE
panualnyy Ha >KUBbIE OPraHU3MBI M CIIOCOOBI 3a-
HIUTHI OT HEE»

27



OcHoBHOe coepkaHue

OcHoBHbBIC BU/bI Y4eOHOH AeATEJbHOCTH

8. M3yueHue TPEKOB 3apsHKCHHBIX YACTHI] 10
roToBbIM (hoTorpadusiM» (BBITIOIHSIETCS 10Ma).

Tema npoexma

«HeratuBHoe BO3nEWCTBUE paguanuu (MOHHU-
3UPYIOIIUX M3Ty4YEeHUW) Ha JKMBBIE OPTaHU3MbI U
CIIOCOOBI 3AIUTEHI OT HEE

Crpoenue u 3BoJonust Beestennoi (5 4)

CocraB Conneunoii cucremnl: ColHIIE, BOCEMb
OonpIIMX TUIaHeT (IIeCTh M3 KOTOPBIX HMEIOT
CIyTHUKH), TSTh TUTAHET-KapJIMKOB, aCTEPOUIBI,
KOMeThI, MeTeopHble Tena. dopmupoBanue Col-
HCYHOH CHCTEMBI. 3€MJII U INIAHCTHI 3EMHOHU
rpynnbsl. OOITHOCTh XapaKTEPUCTHUK IUIAHET 3€M-
HOM rpynnel. Ilnanerbi-rurantsl. CHOyTHUKH H
KOJIbIla IUIaHeT-TUranToB. Manble Tena CosHed-
HOW CHCTEMBI: acTEpPOU[IbI, KOMEThI, METCOPHBIC
tena. OOpa3oBaHHME XBOCTOB KOMET. PaauaHT.
Mereopur. bonua. ConHile U 3BE3/bI: CIOUCTAs
(30HHASI) CTPYKTYpa, MarHUTHOE moJie. VcTouHuk
sHeprun CoJiHIIA M 3BE3J - TEIUIO, BBIICISIEMOE
MIPU IPOTEKAHUM B MX HEAPaX TEPMOSJICPHBIX pe-
akiuii. Craguu sBororuu CosHna. [ amakTukw.
Meraranaktuka. Tpyu BO3MOXKHBIE MOJIEIH HECTa-
nuoHapHO BceneHHol, npemioxeHHble A. A.
OpuamaHoM. DKCIEPUMEHTaIbHOE TOJITBEPK-
nenue Xab0mom pacmmpenus: BeenenHoi. 3akoH
Xab0:a.

Temovr npoexmoé «ECTECTBEHHBIE CIYTHUKH
IJJAHET 3€MHOW TpynmsD», «ECTECTBEHHBIE CIYT-
HUKH TUIAHET-TUTAHTOBY

- HaGmronaTe cnabigel unu gororpadum Hebec-
HBIX 00BEKTOB;

- Ha3bpIBaTh TIPYIIbI OOBEKTOB, BXOISIIUX B
CoylHeUHYI0 CUCTEMY; IPUYUHBI 00PA30BAHMSI TIsI-
TeH Ha CoJIHIE;

- IPUBOJUTH MIPUMEPHI U3MEHEHUS BHJIA 3BE3/I-
HOTO He0a B TEUECHUE CYTOK;

- CpaBHHBATh IUIAHETHI 36MHOW TPYIIIBI; TUIA-
HETBI-TUTaHTHI;

- aHamM3upoBaTh (oTorpaduu WM CIANIBI
miaHeT, pororpadum CoTHEUHON KOPOHBI U 00pa-
30BaHHI B HEW;

- onuchiBaTh Qororpaduu mansix Ten ComHed-
HOHM CHCTEMBI; TP MOJIEIN HecTalMoHapHO Bee-
JICHHOU, mpeuiokeHHble puamanom;

- O0OBSCHATH (PU3UYECKHE MPOIIECCHI, TPOUCXO-
nsmve B Heapax ConHIA U 3Be3/; B YeM MPOSIBIIS-
€TCsl HeCTAIMOHAPHOCTh BeeneHHOM;

- 3aIKMChIBATh 3aKOH Xa0011a;

- IEMOHCTPUPOBATH MPE3CHTAINH, YIACTBOBATH
B 00CYXJIEHUU MpPE3eHTAIUI

Hrorosoe nosropenue (5 4)

MaTepHaJ’leO-TeXHI/I‘IeCKOC o0ecneyeHue Oﬁpa3OBaTeJH)HOFO nmpouecca

dunonosnu H. B.

®dusnka. 7-9 knaccel : padouas nporpamma kK muann Y MK A. B. [lepermkuna, E. M. I'yTHuK :
yueObHo-MeToaudeckoe mocodue / H. B. ®unonosuy, E. M. I'ytauk. - M. : JIpoda, 2017.

YMK «®usuka. 7 kjiaccey

1. ®usuka. 7 knacc. Yuebuuk (aBtop A. B. IlepblkuH).
2. ®uszuka. Meroanueckoe mocodwue. 7 kiacc (aBtopsl E. M. I'ytauk, E. B. PribakoBa).
3. ®usuka. lunaktuueckue marepuainsl. 7 kiace (aBtopsl A. E. Mapown, E. A. Mapon).

YMK «®usuka. 8 kjiacey

1. ®usuka. 8 kiacc. Yuebuuk (aBrop A. B. IlepblkuH).
2. ®uszuka. Meroaudeckoe nocodue. 8 kimacc (aBropsl E. M. I'ythuk, E. B. Pribakosa, E. B. I1la-

pPOHUHA).

3. ®usuka. lngaktudeckue Marepuansl. 8 kimace (aBTopsl A. E. Mapow, E. A. Mapon).

YMK «Pusuka. 9 kiiaccy

1. ®usuka. 9 knacc. Yuebnuk (aBropsl A. B. [lepeimkun, E. M. ['yTHuK).
4. ®uzuka. [lunaktrnueckue matepuansl. 9 kinace (aBTopsl A. E. Mapon, E. A. Mapon).
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IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOro npeamera « ®u3ukar»

Yuawuiica nayuumcs:

coOuo1aTh MpaBmiia 0€30MaCHOCTH U OXPaHbl TpyAa Ipu padoTe ¢ y4eOHBIM U JIaOOPATOPHBIM
00opyI0BaHNEM;

MOHUMATh CMBIC]I OCHOBHBIX (DM3MYECKHX TEPMUHOB: (PU3UYECKOE TEJO, (pru3nyeckoe sBICHUE,
(bu3nyeckas BEIMUMHA, €AUHULIBI U3MEPEHNUS;

pacrio3HaBaTh Mpo0IeMbl, KOTOPhIE MOKHO PELINTH MPU MOMOIIU (PU3MUECKUX METOJIOB; aHAJIU-
3UpOBaTh OTAEIbHBIE 3Tallbl IPOBEACHUS HCCIEIOBAHUNW W HMHTEPIPETUPOBATH PE3YJIbTAThI
HAOJIIOJICHUN H OIBITOB;

CTaBUTb ONBITHI 10 UCCIEAOBAHUIO (PU3HUECKUX SIBICHUHN MM (U3MUECKUX CBOMCTB Tell 0e3 Hc-
MOJIb30BAHUS TIPSMBIX U3MEPEHUH; MPH 3TOM (OPMYIIMPOBAThH MpodiieMy/3a1ady yaeOHOro 3Kc-
NEPUMEHTa; COOUpPaTh YCTAaHOBKY M3 IPEAJIOKEHHOI0 00OpYJOBaHUs; IPOBOJUTH OMBIT U (Gop-
MYJIHPOBATh BHIBOBI.

ITpumeuanue. IIpu npoBeneHnn uccneqoBaHus GU3NUECKUX SIBICHUH U3MEpUTEIbHbIE TPUOOPHI
UCTIONB3YIOTCS JIMIIh KaK JAaTYMKA MU3MEPEHHS (PU3UUECKUX BETUYMH. 3alMCH TIOKAa3aHUHU Tpsi-
MBIX U3MEPEHUI B 3TOM Cllydae He TpeOyeTcs.

MOHUMATh POJIb SIKCIEPUMEHTA B TIOTYYCHUH HayYHOU HH(POPMALINH;

IPOBOJUTH MPSIMbIE U3MEPEHUs (PU3MUECKUX BEIUYHMH: BpeMs, pacCTOsIHHE, Macca Tena, 00beM,
CHIIa, TeMIeparypa, arMmoc(hepHoe JaBieHUE, BIKHOCTh BO3/yXa, HANpsDKEHUE, CHIIa TOKa, pa-
JMALMOHHBIN (DOH (C MCIOIB30BAHUEM JIO3UMETPA); MPU 3TOM BbIOMPATh ONTHUMAJIbHBIN CIIOCOO
MU3MEPEHMS U MCIOJIb30BaTh POCTEHIINE METO/IbI OLIEHKHU NOTPEIIHOCTEN U3MEPEHMIA.
[Tpumeuanue. Jlrobast yyeOHas mporpamMma JoJDKHa 0OecreunBaTh OBJIAJIEHUE NPSAMBIMU M3Me-
PEHHUSIMU BCEX NEPEUNCICHHBIX (PU3MUECKUX BEIUYHH.

IPOBOJUTH UCCIIEI0BaHUE 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH C MCIIOJIb30BAaHUEM MPSAMBIX M3-
MEpEHHI1: TPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTAThl OJYYCHHOW 3aBU-
CUMOCTH (PU3MUYECKUX BEIMYHUH B BHJIE TAOIHUIl U IpaUKOB, AeTaTh BHIBOJBI IO pe3yjbTaTaM HC-
CJICZIOBAHUS;

HPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIMYMH: NMPU BHINOJIHEHUU U3MEpEeHUi colu-
paTh SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYs MPEUIOKEHHOW WHCTPYKIWHU, BBIYUCISATH 3HAUE-
HUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYEHHbIE PE3yJbTaThl C YU€TOM 33a/laHHONW TOYHOCTHU H3Me-
peHui;

aHaAJIM3UPOBATh CUTYallMH MPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaThb B HMUX IPOsBIE-
HUE U3yYCHHBIX (U3NYECKUX SBICHUH WM 3aKOHOMEPHOCTEH U MPUMEHSITh HMEIOIIHECs 3HAHUS
JUIs UX OOBSICHEHUS;

MOHUMATh TPUHIIMITEI JICHCTBHS MAIuH, TPUOOPOB U TEXHUIECKUX YCTPOMCTB, YCIOBHS MX 0e3-
OTIaCHOT'0 UCIIOJIb30BaHUs B TIOBCETHEBHOM JKU3HU;

UCTIOJIF30BaTh MPH BBHIMOJHEHUH YYeOHBIX 3a]ad HAyYHO-TIOMYJISIPHYIO JTUTEpaTtypy o ¢usnde-
CKHUX SIBJICHUSX, CIIPABOYHBIE MaTepHaJIbl, pecypchl IHTEepHET.

Ylmmuﬁc;z noJiydum 603MONCHOCHMb HAYUUMbCA:

OCO3HABaTh IIEHHOCTh HAYYHBIX MCCIICOBAHHMA, pOJIb (PU3UKU B PACIIMPEHUU MPEICTABICHUIA 00
OKpPYKaroIIeM MUPE H €€ BKJIAJ] B YITyJIlIeHHEe KauyecTBa KU3HH,

HCIIONIb30BaTh TPUEMBI MMOCTPOSHUS (PU3NYECKUX MOJENel, Moucka U GopMyIUPOBKH JOKa3a-
TCJIIBCTB BBIABUHYTBIX THIIOTE3 U TCOPCTUUCCKHUX BBIBOAOB HAa OCHOBC OSMIIMPUYCCKH YCTAaHOB-
JICHHBIX (JAKTOB;

CpaBHHUBATH TOYHOCTH HM3MCPCHUSA (1)I/I3I/I'-ICCKI/IX BEJIMYMH MO BEJIWYUHE UX OTHOCUTEILHOU IO-
TPEUTHOCTH TIPU MTPOBEICHUU MPSMBIX U3MEPEHHUI;

CaMOCTOATCIIbHO MPOBOAUTH KOCBCHHEIC M3MCEPCHHA U HUCCIICAOBAHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYNH C
HCIIONIb30BAaHUEM PA3IMUHBIX CIIOCOOOB M3MEpeHHs] (U3MUYECKUX BEIMYWH, BHIOUpATh CpeaCcTBa
HU3MEPEHHS C y4eTOM HEOOXOIMMOM TOUHOCTH U3MEPEHU, 000CHOBBIBATh BHIOOP CIOCO0a M3Me-
peHUA, aACKBATHOT'O IIOCTaBIICHHOU 3aaa4dc, IpOBOAUTH OLICHKY JOCTOBECPHOCTU MOJYUYCHHBIX PC-
3yJIbTaTOB;
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BOCIIPHHUMATh MHPOPMALIUIO (U3UUECKOTO COACPIKaHUSI B HAYYHO-TIOMYJISIPHOW JIUTEpaTrype U
CpeACTBaX MaccOBOW MH(pOpMAIMH, KPUTHUECKH OLIEHUBATh MOIYUYECHHYIO HH(OPMAIIHIO, aHATH-
3UpYS €€ CoJIep)KaHKe U IaHHbIe 00 NCTOYHHUKE H(OPMAITUH;

CcO31aBaTh CO6CTBCHHBI€ IMUCbMCHHBIC U YCTHBIC COOGH.ICHI/IH (0] (1)I/I3I/I‘ICCKI/IX SABJICHUAX HAa OCHOBEC
HECKOJIbKUX UCTOYHUKOB HMH(OpMAIMH, COMPOBOXKAATH BBICTYIUICHHUE TIPE3CHTAIIMCH, YIUThIBas
0COOEHHOCTH ayIMTOPHH CBEPCTHUKOB.

Mexannyeckue siBJEHUS
Yuawuiica nayuumcea:

pacno3HaBaTh MEXaHUYECKUE SIBJIICHUS M OOBSCHATh HA OCHOBE MMEIOIINUXCS 3HAHUN OCHOBHBIC
CBOICTBA WJIM YCJIOBHS MPOTEKAHMS 3TUX SABJICHUN: PABHOMEPHOE U HEPABHOMEPHOE JBH)KECHUE,
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPAMOJIMHEHHOE JBUKEHUE, OTHOCUTEIIBHOCTh MEXaHUYECKO-
T'O JIBWKEHUS, CBOOOIHOE Ta/ICHUE TEJI, PABHOMEPHOE JBUKCHHE 110 OKPYKHOCTH, MHEPIIUS, B3a-
HMMOJICUCTBUE TEJ, PCaKTUBHOE JABUKEHHE, IIepeaya JaBJICHUs TBEPAbIMU TEJIAMU, KUJIKOCTIMU
U razamu, atMoc(epHOe JaBlieHUE, TUIABAHKE TEJl, PABHOBECHE TBEP/IBIX TEJ, MMCIOIINX 3aKpeT-
JISHHYIO OCh BpAIllCHHsI, KOJIeOaTeIbHOE IBI)KCHHE, PE30HAHC, BOJIHOBOE JABHKEHHUE (3BYK);
OIHMCHIBATh U3YUYCHHBIC CBOMCTBA TENI U MEXAHMUYCCKUE SIBJICHHS, UCIIONIB3Ys (DU3UYECKHC BEIIH-
YUHBI: MYyTh, MIEPEMEILIEHNE, CKOPOCTh, YCKOPEHHE, IEpUo 1 00pallleHus, Macca Tela, MIOTHOCTh
BEIIIECTBA, cUJia (CHJIa TSDKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS ), TaBJICHUE, UMITYJIbC Tejla, KHHe-
THYECKAsl DHEPTHs, MMOTCHIMAIbHAS YHEPTUs, MEXaHW4YeCKas paboTa, MEXaHHYECKasi MOIIHOCTbD,
KIIJ] npu coBepiieHun padbOThl C UCIOJIB30BAHUEM IIPOCTOIO MEXAHU3MA, CUJIa TPEHMSI, aMILIH-
TyJa, IepUoJ U 4acToTa KojeOaHul, IJIMHA BOJHBI U CKOPOCTh €€ PacHpOCTpaHEHUSs; MpU OIU-
CaHWH MPABUIHHO TPAKTOBATh (PH3UYCCKUI CMBICI HCIIONB3YEMbBIX BEJTMYHH, UX 0003HAYCHUS U
SAMHUIIBI U3MEPEHHS, HaXOAUTh (HOPMYIIbI, CBS3BIBAIOIIUE JAHHYIO (DU3MYECKYIO BEIUYHHY C
JPYTUMH BeJTUYHHAMU, BEIYUCIISITh 3HAUCHUE (PU3NICCKON BEITUIHHEI;

aHAJIM3UPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBIICHUS M MPOLIECCHI, UCTIONb3Ys (hU3HUecKue 3a-
KOHBI: 3aKOH COXPaHEHUS SHEPTUH, 3aKOH BCEMUPHOI'O TATOTEHUSI, TPUHLUIN CYNEPIIO3ZUIUN CUIT
(naxoxxaeHue paBHojeicTByromei cunsbl), I, 1T u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHUSI UM-
mynbca, 3akoH ['yka, 3akoH Ilackansi, 3ak0oH ApXumena; Mpu STOM pa3inudaTh CIOBECHYIO (op-
MYJIUPOBKY 3aKOHA M €70 MaTeMaTUYECKOE BBIPAKEHUE;

pasinyaTh OCHOBHBIC MPU3HAKH W3YYEHHBIX (PU3UUYECKUX MOJIENICH: MaTepuaabHas TOUKa, HHep-
LuajibHas CHCTEMa OTCYETA;

pemaTh 3aJa4d, UCTIONL3Ysl (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHUS! SHEPTHH, 3aKOH BCEMUPHO-
ro TArOTEHUs!, npuHUuI cynepnosuuuu cui, I, IT u Il 3axkonsr HeroTOHA, 3aKOH COXpaHEHUs UM-
nyJbca, 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GopMyIibl, CBSI3bIBAIOLINE (PU3NYECKUE
BEJIMUMHBI (IyTh, CKOPOCTh, YCKOPEHHE, Macca Teja, INIOTHOCTh BEUIECTBa, CHIIA, AaBJICHUE, UM-
MyJIbC TeJla, KHHETUYECKas dHEPrusl, MOTEHIMAIbHAs SHEPI s, MeXaHW4Yeckas padoTa, MEXaHU-
yeckas MomHocTh, KIIJl mpocToro mexannsma, cuiia TPEHHsI CKOJbKEHUS, KOdPDUIIUEHT Tpe-
HUS, aMIUTUTY/a, TIEPUOJ] M YacToTa KoJieOaHUM, JIJTMHA BOJIHBI M CKOPOCThH €€ pacrpocTpaHe-
HUS1): HA OCHOBE aHAJIM3a yCIOBHS 3aJ]a4d 3alHChIBaTh KPATKOE YCIOBHUE, BRIICIAThH (DU3HUECKUE
BEITMYMHBI, 3aKOHBI U (JOPMYJIBI, HEOOXOIUMBIE JIJISl €€ PEIICHUS, MPOBOANTH PACUECTHl M OICHU-
BaTh PEAJIHbHOCTh MOIYUYEHHOTO 3HAUCHUS (PU3MUECKON BETNYHHBI.

Ylmmuﬁc;z noJiydum 603MONCHOCHMb HAYUUMbCA:

UCIIONIb30BaTh 3HAHHUS O MEXaHMYECKHUX SIBIICHUSX B MOBCEIHEBHON KHU3HM NS 0OecredeHus
0€30MMacHOCTH TP OOpaIIeHUU ¢ TPUOOpPaAMU U TEXHUICCKHUMH YCTPOMCTBAMH, JIJISI COXPAHCHUS
3I0POBbS U COOJIOZICHHSI HOPM JKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpesie; MPUBOAUTH
MNPUMEPBI MPAKTUYCCKOTO HCITIOJIb30BaAHUA q)HSI/I‘-IeCKI/IX 3HAHUI O MEXaHWYECKUX SBJICHUSIX U
bU3MYECKUX 3aKOHAX; IPUMEPHI UCTIOIH30BaHH BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH; IKOJIO-
TUYCCKUX HOCHC}ICTBI/Iﬁ HCCIICOO0BAaHUA KOCMHUYCCKOI'0 IPOCTPAaHCTB,

pa3ianyaTh TPAHULBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh BceoOInil xapakrep GyH-
JTAMEHTAIFHBIX 3aKOHOB (3aKOH COXPAHCHWS MEXaHMYECKOW SHEPTHH, 3aKOH COXPAHCHHUS HUM-
MyJibCa, 3aKOH BCCMHUPHOTI'O THFOTGHI/ISI) U OTPpaHUYCHHOCTH HCIOJIb30BAHHA YaCTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u zp.);
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HAXOJHUTh aJ€KBATHYIO MPEUIOKEHHOHN 3a7aue (U3HUECKyI0 MOJENb, pa3pelaTh NpobdiemMy Kak
Ha OCHOBE MMEIOLIUXCS 3HAHUHM M0 MEXAHUKE C MCIOJIb30BAHUEM MATEMaTUYECKOIo ammnapara,
TaK U U MOMOIIH METO/I0B OLICHKH.

TenJioBble sIBJIEHUSA
Yuawuiica nayuumcs:

pacrio3HaBaTh TEIJIOBBIE SIBICHUS U OOBSICHATH Ha 0a3e MMEIOLINXCS 3HAHUI OCHOBHBIE CBOICTBA
WIHM YCJIOBUS MPOTEKaHUs 3TUX sBIEeHUM: nuddy3us, n3MeHeHue oodbema Tell Mpu HarpeBaHUU
(oxmaskaeHun), 6osbIIas CKUMAEMOCTh Ta30B, MaJlasi CAKUMAEMOCTD JKUAKOCTEH U TBEPIBIX Tell;
TEIJIOBOE PABHOBECUE, UCIIAPEHUE, KOHJICHCALNs, IaBJICHUE, KPUCTAJIIN3ALINS, KUIICHHUE, BIaX-
HOCTb BO3]lyXa, Pa3JIU4HbIE CIIOCOOBI TEIIONEepenayu (TEIIONPOBOAHOCTh, KOHBEKIUS, U3IIyde-
HUE), arperaTHble COCTOSHUS BEIIECTBA, MMOTJIONIEHUE SHEPTHUH MIPU UCHAPEHUH KUAKOCTU U BbI-
JIEJIEHNE €€ NPU KOH/IECHCAlMU 11apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT /J1aBJICHUS;
ONKCHIBATh U3yYCHHbIE CBOMCTBA TEJI U TEIJIOBbIE SIBJICHMUS, UCIIONB3YS (PU3NYECKUE BEIMYUHBIL:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrusi, TEMIIEpaTypa, yJAelbHas TEINIOEMKOCTh BEILECTBA,
ylenabHas TeIUIoTa IJIaBJICHMs, yleJIbHas TeIioTa napoodpazoBaHus, yaeibHas TEIoTa cropa-
HUS TOIUIMBA, KO3()(PUIMEHT MOIE3HOTO NEHCTBHS TEIUIOBOTO JBUTATENS;, MIPHU OIMCAHWUU TIpa-
BUJILHO TPAKTOBATh (PU3MYECKUI CMBICI UCIOJB3YEMbIX BEJIUYUH, UX 0003HAUCHUS U €IMHUIIBI
U3MEpPEHUs, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYHHY C IPYTHMHU Be-
JUYUHAMU, BBIYUCISATH 3HAU€HUE (PU3NYECKON BETUUYHHBI;

AHAJIM3UPOBATh CBOMICTBA TEJ, TEIJIOBBIE SBJICHUS U MPOLIECCHI, UCIIOJIb3YSl OCHOBHbIE IOJIOXKE-
HUS aTOMHO-MOJIEKYJISIPHOTO YYEHUSI O CTPOCHUU BEUIECTBA U 3aKOH COXPAHEHUS SHEPTUU;
pa3nuyaTh OCHOBHBIE NMPHU3HAKK W3YYEHHBIX (PU3MUYECKHX MOJENEH CTPOCHHS T'a30B, KUAKOCTEH
Y TBEPABIX TEII,

IPUBOJIUTH MIPUMEPHI IPAKTUUECKOTO HUCII0JIb30BAHUS (PU3NYECKUX 3HAHUI O TEIUIOBBIX SIBJICHHU-
AX;

pemaTh 3a/a4M, UCIONb3Ysl 3aKOH COXPaHEHHs SHEPIHMHM B TEIUIOBBIX Npoleccax U (OpPMYIIbI,
CBSI3bIBalOIME (pU3MUECKUE BEIMUYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpATypa, yAelbHas TeIio-
€MKOCTb BEIIECTBa, Y/eJbHas TEIUIOTa IUIaBJICHNUs, yedbHas TeIIoTa NapooOpa3oBaHusl, yAEIb-
Hasl TEIJIOTa CTOPaHUs TOIUIMBA, KOA(QQPHUIHUEHT MOJIE3HOrO JAESHCTBHS TEIJIOBOTO JBUTATeNs): Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/1ayMl 3alUChIBaTh KPATKOE YCIOBUE, BBIACIATh PU3NUECKUE BEIUYUH-
HbI, 3aKOHBI ¥ (POPMYJIbI, HEOOXOAUMBIE JUISl €€ PELIeHUs, TPOBOJAUThH PacyeThl U OILIEHUBATh pe-
AIBHOCTh MOJYYEHHOT'O 3HaYEHUS] PU3NYECKON BETUUHUHBI.

Ylmuquﬁal noayuum 603MONCHOCHIb HAYUUMbCA:

MCIIOJIb30BaTh 3HAHUS O TEIJIOBBIX SIBICHUSX B MOBCEIHEBHOM >KM3HM JIsl obecrieueHus 0es-
OMAaCHOCTH TpHU OOpaLIeHUH ¢ NpUOOpPaMU M TEXHUYECKUMH YCTPOMCTBaMH, JUISI COXpPaHEHUs
3/10pOBbs U COOJIOZICHUSI HOPM 3KOJOTMUECKOI0 MOBEACHUS B OKpYXaloLIeil cpese; NpUBOAUTh
IPUMEPBI SKOJIOTUYECKUX TOCIIEACTBUN pabOThI IBUTaTeel BHYTPEHHEI0 CropaHus, TEMJIOBbIX
Y TUJIPODJIEKTPOCTAHIIN;

pas3nnyaTh rpaHUIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHMMATh BCEOOIIN XapakTep (yH-
JAMEHTANbHBIX (PM3MYECKUX 3aKOHOB (3aKOH COXPAHEHHs SHEPruM B TEIJIOBBIX Ipolieccax) U
OTPaHUYEHHOCTh UCIOJIb30BaHUS YACTHBIX 3aKOHOB;

HAaXOJUTh aJICKBAaTHYIO MPEAJIOKEHHOH 3a/aue GU3NIECKYI0 MOJIEIb, pa3pelarb IpodaeMy Kak
Ha OCHOBE UMEIOIIUXCS 3HAHUM O TEIUIOBBIX SIBJICHUAX C UCIIOIb30BAHUEM MATEMATUYECKOTO all-
napara, TaK ¥ IpH MOMOIIH METOJOB OLICHKHU.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJIEHUS
Yuawuiica nayuumca:

pacro3HaBaTh 3JEKTPOMArHUTHBIE SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCSl 3HAHUN OCHOB-
HbIE CBOMCTBA WJIA YCJIOBUS MPOTEKAHUS ITHX SIBJICHUI: SJICKTPU3AIMS TN, B3aMMOJICHCTBHE 3a-
PAIOB, AIEKTPUUYECKUN TOK M €ro JAeUCTBUS (TEIIOBOE, XMMUUYECKOE, MArHUTHOE), B3aUMOJIeHi-
CTBHE MAarHUTOB, 3JIEKTPOMArHUTHAsl WHIYKIMS, AEMCTBHE MarHUTHOTO TOJS HAa MPOBOJHUK C
TOKOM UM Ha JIBIXKYIIYIOCS 3apSKEHHYIO YaCTHUILY, JEUCTBUE JIEKTPUUYECKOTO TMOJISI HA 3apsiKeH-
HYIO YaCTHUILy, IEKTPOMarHuTHbIE BOJIHBI, IPSIMOJIMHEWHOE paCIPOCTPAHEHUE CBETa, OTPAKEHUE
U TIPEJIOMJICHUE CBETA, AUCIEPCUsI CBETA.
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COCTaBJISITh CXEMBbI AIEKTPUUECKUX LEMNeil ¢ MocaeA0BaTeNbHbIM U MAPAIJICIbHBIM COeIMHEHUEM
AJIEMEHTOB, pPa3inyasi YCIOBHBIE 0003HAYEHUS SJIEMEHTOB JICKTPHUECKUX IeTrel (MCTOYHUK TO-
Ka, KJIII0Y, PE3UCTOP, PEOCTaT, IaMIIOUKa, aMIEePMETP, BOIBTMETP).

UCIIOJIb30BaTh ONTHYECKUE CXEMBI JUISl TIOCTPOSHUSI M300paKEHUH B IJIOCKOM 3epKalie U coOH-
paronieit JIH3e.

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TEN M JJCKTPOMATHHUTHBIC SIBJICHUS, UCTIONB3YS (PU3NUYECKUE
BEJIMUMHBI: DJIEKTPUUECKUN 3apsif], CUjla TOKA, AJIEKTPUUECKOE HANPSDKEHUE, SJIEKTPUUECKOE CO-
NPOTHBIICHHUE, YAEIHHOE CONPOTHUBICHHE BEIIECTBa, paboTa 3JIEKTPUUYECKOTO IOJISL, MOIIHOCTD
TOKa, (POKYCHOE PACCTOSHHME W ONTHYECKas CUia JIMH3bI, CKOPOCTb JJIEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJHBI U 4aCTOTA CBETA; MPU ONMHMCAHUU BEPHO TPAKTOBATH (PH3UUCCKHI CMBICI HCIIONb3 Y-
EMBIX BEJIMYMH, UX 0003HAUEHHUS M EIUMHUIIBI U3MEPEHUs; HaXOIUTh (DOPMYIIbI, CBA3BIBAIOIINE
JaHHYI0 (PU3UYECKYIO0 BETUYHHY C IPYTUMH BEITHIMHAMH.

aAHAJIM3UPOBATH CBOMCTBA TEJI, JJIEKTPOMATrHUTHBIE SIBJICHUSI U ITPOLIECCHI, UCTIOb3Ys (PU3NYECKUE
3aKOHBI: 3aKOH COXPAaHEHHs SJIEKTPUYECKOTo 3apsiia, 3akoH OMa JuId ydJacTka 1enu, 3akoH Jlxo-
yns-JIeHna, 3akoH IPSIMOJIMHEMHOTO paclpOCTPaHEHUs CBETa, 3aKOH OTPa)XEHHUS CBETa, 3aKOH
NPEJIOMIJICHUS CBETA; MPH STOM pa3nyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €r0 MaTeMaTH-
YeCKOe BBIpaKEHHE.

MPUBOJUTE TPUMEPHI MPAKTHYECKOTO HCIOJIB30BaHUS (DU3MUSCKUX 3HAHUH O AJICKTPOMArHUT-
HBIX SIBJICHUSIX

pemaTh 3a/1a4uu, UCToNb3ys (pu3nyeckue 3akoHbl (3akoH OMa Jyis ydacTka Ienu, 3aKoH JIkoyis-
Jlenma, 3aK0H TPSIMOJIMHEMHOTO PaclpOCTPAaHEHUS CBETAa, 3aKOH OTPa)XKCHHs CBETa, 3aKOH Ipe-
JIOMJICHUSI cBeTa) U (hOPMYIIbI, CBS3BIBAIOIINE (PU3NUYCCKUE BEIWYMHBI (CHJIa TOKA, AJIEKTpUUe-
CKOE€ HaIpsKEHHE, HIEKTPUUECKOE COMPOTHUBIICHUE, YEIbHOE COMTPOTUBIICHHIE BEIIECTBa, paboTa
AIIEKTPUUYECKOTO TIOJIS, MOIIHOCTh TOKA, (POKYCHOE PAaCCTOSIHME M ONTHYECKasi CHIa JIMH3bI, CKO-
POCTh AIIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U YaCTOTa CBETA, (DOPMYIIBI pacuera dJeKTpHye-
CKOT'O CONPOTHBIICHUS MPH TIOCICIOBATSIIFHOM U MapaJUICITIbHOM COSAMHCHHUH IPOBOTHUKOB): Ha
OCHOBE aHaJM3a YCIOBUS 3a/1a4Ml 3alHUChIBaTh KPATKOE YCIOBHE, BBIACIATh (PU3NYECKUE BEIHUH-
HBI, 3aKOHBI U (DOPMYITBI, HEOOXOIUMBIC JJIS €€ PEIICHUs, TPOBOIUTh PACUSTH M OIICHUBATH pe-
ANBHOCTH TOTYYSHHOTO 3HAYEHUS (PU3NYECKOM BETUUHHBI.

Yuamuﬁcx noOJiydum 603MOICHOCHb HAYUUMbCAS

UCIOJIb30BaTh 3HAHUS 00 AJIEKTPOMArHUTHBIX SIBIEHUSX B IMOBCETHEBHOM KU3HU Ul obecriede-
HUsl O€30MaCHOCTH MPH OOpalleHUH ¢ NpUOOpaMu U TEXHUYECKHUMH YCTPONCTBaMH, JUIsl cOXpa-
HEHMS 37I0POBbs M COOJIIOJIEHHS] HOPM IKOJIOTHYECKOT0 MOBEJCHUS B OKpYXKarollel cpene; mpu-
BOJIUTDH IIPUMEPHI BIUSHUS AIEKTPOMArHUTHBIX U3JIYYEHUN Ha )KUBBIE OPTaHU3MBL;

pas3inyaTh rpaHULlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCeoOIIMi xapakTep (yH-
JAMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPAHEHHUs 3JIEKTPUYECKOro 3apsijia) U OrpaHUYEHHOCTh HC-
NOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH OMa /17151 ydyacTKa 1emnu, 3akoH Jlxxoynsa-Jlenua u ap.);
MCIIOJIb30BaTh MPUEMBI MOCTPOEHUS (PU3NYECKUX MOjeNel, Moucka U (pOopMYyIUPOBKH JOKa3a-
TEJNbCTB BBIABUHYTHIX T'MIIOTE3 U TEOPETHUECKUX BBIBOJOB HA OCHOBE AMIIMPUYECKU YCTaHOB-
JICHHBIX (PAKTOB;

HaXOJIUTh aJIeKBAaTHYIO MPEJIOKEHHON 3a/1aue (PU3NYECKYI0 MOJeNb, pa3penarb npodiaemMy Kak
Ha OCHOBE MMEIOILIUXCSI 3HAHUI 00 AJIEKTPOMArHUTHBIX SBJICHUSX C HCIOIb30BAaHHUEM MaTeMaTH-
YeCKOro arapara, Tak 1 IIpyu IOMOIIM METO/I0B OLIEHKH.

KBanToBbIe siBJIEHMSI
Yuawuiica nayuumcea:

pacro3HaBaTh KBAHTOBBIC SIBIICHUSI M OOBSCHATH Ha OCHOBE WMEIOIIMXCS 3HAHUN OCHOBHBIC
CBOMCTBA WJIM YCIIOBHUSI MPOTEKAHUS STUX SIBJICHHUI: €CTECTBEHHAs M MCKYCCTBEHHAs paJuoak-
TUBHOCTD, O-, B- ¥ Y-U3Ty4eHHUs], BOSHUKHOBEHHUE JTUHEWUATOTO CIIEKTPA U3TyUYEHHUS aTOMa;
OTHCHIBATh U3YYCHHBIE KBAHTOBHIE SIBIICHUS, UCTIONB3Ys (PH3NYECKUE BEITMYMUHBI: MACCOBOE UM C-
J10, 3apsAI0BOE YHCIIO, IEPUO]T MTOJIypacnaaa, SHeprus (POTOHOB; MPHU ONKUCAHUU MPABUILHO TPaK-
TOBaTh (PU3UYECKUN CMBICIT HCIOIB3YEMbBIX BEIIMYMH, UX 0003HAUCHUS M CIUHUIIBI H3MEPEHUS;
HaXOJUTh (OPMYIIbI, CBS3BIBAIOIIUE JAHHYIO (U3UYECKYIO BEJIMYHUHY C IPYTMMH BEIMYHMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKON BETUIMHBL;
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aHAJIM3UPOBaTh KBAHTOBBIE SIBJIICHUS, MCIIONB3Ys (PU3MYECKHE 3aKOHBI M IOCTYJAThI: 3aKOH CO-
XPaHEHUsl DHEPTUH, 3aKOH COXPAHEHMS AIEKTPUUYECKOIrO 3apsi/ia, 3aKOH COXPaHEHUS MacCOBOIO
Yucia, 3aKOHOMEPHOCTH M3JIy4€HHs U MOIJIOLIEHUs CBETa aTOMOM, IIPU 3TOM Pa3jnyaTh CIOBEC-
HYIO (POPMYIHPOBKY 3aKOHA M €r0 MaTEMaTUYECKOE BBIPAKCHHE;

pas3in4yaTh OCHOBHBIC IPU3HAKU IJIAHETAPHOM MOJIENIM aTOMa, HyKJIOHHOM MOJENIM aTOMHOIO s/
pa;

IPUBOAUTH NIPUMEPHI NPOSBICHUS B IPUPOJIE U NMPAKTHUECKOTO UCIOJIb30BaHUS PaIUOAKTUBHO-
CTH, SJIEPHBIX U TEPMOSJEPHBIX PEAKIUI, CIIEKTPAIIbHOTO aHAJIN3A.

Ylmmuﬁc;l noJiydum 603MO4CHOCMb HAYUUMbCA:

MCIIOJIb30BaTh MOJYYEHHbIC 3HAHUS B IOBCEJHEBHOM XU3HM IIPU OOpalleHUU C MpUOOpamMu U
TEXHUYECKUMHU YCTPONUCTBAMU (CUETYUMK MOHMU3UPYIOIIMX YACTHUI], JO3UMETP), A1 COXpaHEHUs
3JI0POBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHHUS B OKpYXKAIOIEeH cpejie;

COOTHOCHUTD SHEPTHIO CBSI3U aTOMHBIX AJIEp € A€PEKTOM MacCCHI;

NPUBOAUTH MPUMEPHI BIUSHUS PATUOAKTUBHBIX M3JYyYEHUW HA KUBBIE OPraHU3MBbl; MOHUMATh
MPUHIINII JCHCTBUS TO3UMETPA U pa3inyarh YCIOBUS €r0 HUCIOIb30BaHMUS;

MOHMMATh SKOJIOTMUYECKHUE MPOOJIEMbI, BOSHUKAIOUINE MPU HCIOIb30BAaHUU ATOMHBIX 3JIEKTPO-
CTaHIIMM, ¥ MyTU PEUICHHs ITUX MPoOIeM, MEePCHEKTUBBI UCIIOIB30BAaHUS YIIPABIIEMOT0 TEPMO-
AJIEPHOTIO CUHTE3A.
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