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IMosicuuTeILHAS 3aIMCKA.

Pabouast mporpamma o ¢usuke 1151 OCHOBHOW IIKOJIBI pa3paboTaHa B COOTBETCTBUU:

1. ¢ tpeboBanusmu PenepanbHOro l'ocynapcTBEeHHOro 00pa30BATENBHOTO CTAaHAAPTa OOIIETO
obpazoBanus (PI'OC OO0, M.: «IIpocsemienue», 2011 rox);

2. ¢ pexkomennanusimu I[IpumepHoit mnporpammsbl (IIpumepHble TporpaMMel MO  y4eOHBIM
npeameram. Gusuka 7-9 knaccel. EctecTBo3Hanme 5 kiace, M.: «lIpocsemienuey, 2010 .-79c¢.);

3. C aBTOPCKOH Mporpammoi (E-M. T'yrnuk, A.B. Ilepsiuikun IIporpammbr st
001eo0pazoBaTenbHbIX yupexacHuil. dusnka. Acrponomus.7-11 xi./ coct.TemokoBa I'.I'., M.:
yuutens, 2014.)
Ha usyuenme ¢usuku nmaercs 2 yaca B Henemto 7 kiacc-70 4.,8 xmacc- 70 4., 9 kmace -70u.
Hroro 210u4.

Hean uzyyenus

N3yuenne Hpu3uKu B OCHOBHOH IIIKOJIE HAMPABIIEHO HA TIOCTUIKEHUE CICAYIOMINX LIEIeH:
yceoenue 3nanuil 0 GpyHaaMeHTaIbHBIX (U3NYECKUX 3aKOHAX W MPHUHIIMIAX, JISKAIIUX B OCHOBE
COBPEMEHHOW (HU3MUECKOM KapTUHBI MHpa; Haubojee BaXKHBIX OTKPHITUAX B oOiactu (usukw,
OKa3aBIIUX OIpEAeNsIonlee BIMSHUE HAa PAa3BUTUE TEXHUKH U TEXHOJOTMH; METOJaX HAy4yHOTO
MTO3HAHUS TPUPOIBI;
06/1a0eHUe yMEHUAMU TIPOBOIUTH HAONMIOJNCHHS, IUIAHUPOBATh U BBINOIHATh HKCIIEPHUMEHTHI,
BBIJIBUTaTh THUIIOTE3bl M CTPOUTH MOJETH, NPUMEHSTH IMOJyYCHHbIE 3HAaHUS 1O (QHU3HKe IS
OOBSICHEHUSI Pa3HOOOpPA3HbIX (PU3UYECKUX SIBICHUW U CBOWCTB BEIIECTB; MPAKTUYECKOTO
UCTOJNB30BaHUSI  (M3WYECKUX  3HAHWH, OIEHWBATh  JOCTOBEPHOCTh  €CTECTBEHHOHAYYHOMU
nHpopManuu;
pazéumue TO3HABATEIFHBIX MHTEPECOB, HMHTEUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce NpuoOpeTeHns 3HAaHUKW ¥ YMEHHH 10 (U3UKE C MCIOIb30BAHUEM PA3IUYHBIX UCTOYHUKOB
nH(pOPMAIUY ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTHH;
éocnumanue YOSKICHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB MPUPOJIbI;, HCIIOIb30BAHHUS
JIOCTIDKEHUH (QU3MKKM Ha OJaro pa3BUTHS YEIOBEYECKOH IMBWIM3AIMH, HEOOXOIUMOCTH
COTPYIHUYECTBA B IPOIIECCE COBMECTHOTO BBIMIOJHEHUS 3a/lady, YBAXHUTEIbHOTO OTHOILIEHUS K
MHEHHIO OMIOHEHTA MPU 00CYKIECHHH MPOOJIEM €CTECTBEHHOHAYYHOTO COJEPKAHUS; TOTOBHOCTH K
MOpPaJIbHO-ITHYECKON OLIEHKE MCIOJIb30BaHUS HAYYHBIX JOCTHKEHHMH, UyBCTBa OTBETCTBEHHOCTH 32
3alIUTy OKPYKAOLIEH CPEIbL;

UCNONIb306aHUE NPUOOPEMEHHBIX 3HAHUI W YMeHUWi U1 pelleHUs NPaKTUYeCKUX 3ajay
MOBCETHEBHOM JKM3HHU, oOecriedeHus: 0e30macHOCTH COOCTBEHHOM KU3HM, PAIMOHAIBLHOTO
MIPUPOJIOTIONB30BAHNS U OXPaHbl OKPYKAIOIIEH Cpejibl.

3aga4yu u3ydeHus

Pabouas mporpamma npeaycMmarpuBaeT (HOpMUPOBAHHME Y IIKOJIBHMKOB OOLIEYy4eOHBIX YMEHHMH U

HAaBBIKOB, YHHBCPCAJIbHBIX croco00B JACATCIBbHOCTU U KIIOYEBBIX KOMHGTCHHHﬁ.

[TpuopurteramMu Ui IIKOJIBHOTO Kypca ()M3MKM Ha 3Tale OCHOBHOTO OOIIEro 0O0pa3oBaHMs SBISIOTCS
(dbopMupoBaHue:

MeTanpeAMeTHBIX KOMIETEHI UM, B TOM YNCIE

Ilo3HaBaTeabHAs JeSITEIbLHOCTD:

HCIIOJIB30BAHHUEC JI TMMO3HAHHA OKPYXAIOMICITo MHUpa pa3iMdHBIX €CTCCTBECHHOHAYYHBIX METOIOB:

Ha6JIIO,Z[eHI/IC, HU3MCPCHUC, IKCIICPUMCHT, MOIACIIUPOBAHUC,

dbopmMupoBaHre yMEHUU pa3nudaTh (aKThl, THUIOTE3bl, MPUUYWHBI, CIEACTBHUSA, JIOKA3aTEIbCTBA,

3aKOHBI, TCOPUH,

OBJIaJICHHUEC aACKBAaTHBIMU crocobamu PEIICHUA TCOPETHYCCKUX U SKCIICPUMCHTAJIBHBIX 3a1a4;



® HpI/IO6peTeHI/Ie OIIbITa BBIABHXXCHHA THUIIOTE3  TJIA OOBSACHEHHMSI U3BECTHBIX (baKTOB u
BKCHepHMeHTaHLHOﬁ IMPOBCPKH BbIIBUTACMBIX I'MIIOTC3.

NudpopManimoOHHO-KOMMYHHUKATUBHAS AeSITEJIbHOCTD:

*  BJAJEHHE MOHOJOTHMYECKOM M Auanorundeckoi peuybto. CIOCOOHOCTh MOHMMATH TOYKY 3PEHUS
cobecelHMKa U TPU3HABATh [IPABO HA UHOE MHEHHUE;

*  HCIOJIb30BAaHME JJIS pPEIICHUs [03HABATEJIbHBIX M KOMMYHUKAaTHUBHBIX 3aJad pa3jIM4HbIX
MCTOYHHUKOB MH(DOPMAIUH.

PeduiekcuBHas 1eITEJIbHOCTD:

*  BIJIaJICHHE HaBbIKAMHU KOHTPOJIS U OLIEHKH CBOEH AESITeNbHOCTH, YMEHUEM IMPEABHUIETH BO3MOXKHBIE
pe3yJIbTaThl CBOMX JICUCTBUIA:

e opraHuzanus y4yeOHOW JEATENbHOCTH: TIOCTAHOBKA LEJIM, IUIAHUPOBAHHE, OIpE/EICHUE
ONTUMAJIBLHOTO COOTHOIICHUS 1I€JIN U CPEACTB.

O0mas xapakTepucTuKa yueOHOro npeamera

IkonbHBI Kypc (U3MKA — CHCTEMOOOpa3ymoImuil sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, MOCKOJBKY (PU3UYECKUE 3aKOHBI JIeXKAaT B OCHOBE COJEpXKaHMUS KypcOB XMMHUHU, OUOJIOTHH,
reorpaduu U aCTPOHOMUH.

[Tporpamma 1o ¢u3uke onpenenser el U3ydeHus (PU3MKM B OCHOBHOM ILIKOJIE, COAepkKaHHE
TeM Kypca, JaeT paclpeneieHue Y4eOHbIX 4YacoB IO pas3fesiaM Kypca, MepeuyeHb PEKOMEHIYEMbIX
JI€MOHCTPALIMOHHBIX SKCIIEPUMEHTOB YUUTEJIs], ONBITOB U J1a00OPaTOPHBIX PA0OOT, BHIITOJIHAEMBIX YUaIIH-
MHUCSI, a TAK)KE TUITAHUPYEMBIE PE3yIbTaThl 00y4eHHs (HU3HKE.

Llenu u3ydyenus GU3MKKU B OCHOBHOM LIKOJIE CIIEAYIOIHUE:

. pa3BUTHE HHTEPECOB U CIIOCOOHOCTEH ydalMXCsi Ha OCHOBE NEpelayd UM 3HAHUU U
OIbITA [TO3HABATEJILHON U TBOPUECKOU JIE€ATEIbHOCTH;

° IIOHUMAHWEC YyYalllMUMHCA CMBIC/Ia OCHOBHBIX HAYYHBIX MOHSATHH MW 3aKOHOB (1)I/IBI/IKI/I,
B3aUMOCBSI3U MEX1Y HUMU;

. (bopMHUpOBaHKE Y ydaIIUXCS MPEICTABICHUNA 0 (PU3NIECKON KapTHHE MUPA.

JocTuxenne 3TUX 1enei odecrneynBaeTcs pelieHueM CIeYIOIINX 3a/1a4:

° 3HAKOMCTBO YydYalmuxcsa € MCTOAOM HAYYHOI'0 IMO3HAHHUA W MCTOAAMU HCCICAOBAHHA
OOBEKTOB U SBIICHUH TPUPOIBL;

® HpI/IO6p€T€HI/I€ ydalmuMucsd 3HAaHUH O MCXaHUYCCKUX, TCIUIOBBIX, SJICKTPOMArHuTHBIX U
KBaHTOBBIX SIBIICHUSX, (PU3MUECKUX BEIMYMHAX, XaPAKTEPU3YIOIIUX T SBICHHUS,

. (dbopMUpOBaHHE Yy ydalIUXCs YMEHHH HaAOJIOJaTh MPUPOJIHBIC SIBICHUS U BBINOIHATH

OTBITHI, Ja0OpaTOpHble PabOThl U HKCIEPUMEHTAIbHBIE HCCIEIOBaHMUS C MCIOJIb30BAaHUEM H3MEpH-
TEIbHBIX MPUOOPOB, HIMPOKO MPUMEHSIEMBIX B IPAKTUYECKOM KU3HU;

. OBJIa/ICHUE yYalllUMHCA TaKMMHU OOILICHAayYHBIMU MOHSATHUSMH, KaK MPHUPOJHOE SIBJICHUE,
SMIUPUYECKN YCTAHOBJIEHHBIH (akT, mnpodiaema, THUIOTE3a, TEOPETUUYECKUH BBIBOJ, pE3yJbTaT
JKCIIEPUMEHTAIILHON IIPOBEPKH;

. MOHMMAaHME YYallMMHCS OTJIMYUN HAYYHBIX JAHHBIX OT HEMPOBEPEHHON HH(pOpMaIH,
LEHHOCTH HAyKH JJIsl yJOBJIETBOPEHMS OBITOBBIX, MPOU3BOJACTBEHHBIX U KYJIBTYPHBIX HOTpEeOHOCTEH
YeJIOBEKA.

JIM4YHOCTHBIMHU pe3yabTaTaMu 00ydeHUs (PU3UKE B OCHOBHOM LIKOJIE SIBIISIOTCS:

® C(bOpMI/IpOBaHHOCTI) MMO3HABATCJIBHBIX HWHTCPCCOB, HHTCIUICKTYAJIIBHBIX W TBOPYCCKHUX
CIOCOOHOCTEH yualumxcs;
. yOEXKIEHHOCTh B BO3MOYKHOCTU IIO3HAaHUS MPHUPOJABI, B HEOOXOJAUMOCTH Pa3yMHOTO

UCIIOJIb30BAaHUS JIOCTHKCHUM HAyKM M TEXHOJOTMH Ul JajJbHEHINEro pPa3BUTHUS YEIO0BEYECKOIO
o0miecTBa, YBaK€HHWE K TBOpLAM HAayKd M TEXHUKHM, OTHOLIEHHWE K (U3HKE KaK »3JIEMEHTY
00111€4eTI0BEYECKON KYIbTYPHI;

. CaMOCTOSITENIbHOCTh B MPUOOPETEHNN HOBBIX 3HAHUM U IPAKTHUUECKUX YMEHUM;

. TOTOBHOCTbH K BBIOOPY JKU3HEHHOT'O IYTH B COOTBETCTBUU C COOCTBEHHBIMU MHTEPECAMH
Y BO3MOKHOCTSIMU;



. MOTHBALKsl 00pPA30BATEIBLHON JESATEIBHOCTH IIKOJBHUKOB Ha OCHOBE JIMYHOCTHO
OPUCHTUPOBAHHOT'O MMOX0/1a;

. (bopMupOBaHUE [IECHHOCTHBIX OTHOLICHUH APYT K APYTY, YUYUTEIO, aBTOPAM OTKPBITHI U
M300peTeHun, pe3ylbraTaM 00ydeHHsI.

MeTanpeaMeTHbIMHU pe3yJbTaTaMu 00ydeHUs PHU3KUKE B OCHOBHOM IIKOJIE SBJISIOTCSL:

® OBJIaACHUC HaABbIKaMHU CaMOCTOATCIBHOI'O HpI/IO6peTCHI/ISI HOBBIX 3HaHI/II>'I, opraHusanvuun
y4eOHOU [esITebHOCTH, MOCTAHOBKU LEJICH, TUIAHWPOBAHUS, CAMOKOHTPOJISI M OLEHKH DPEe3yJbTaTOB
cBOEH ACATCIIbBHOCTH, YMCHUAMUA NPCABUACTL BO3SMOXKHBIC PE3YJIbTAThl CBOUX HeﬁCTBHﬁ;

. MOHUMAHUE PA3THUYNA MEXTy UCXOTHBIMH (aKTaMHU U THIOTE3aMHU JUIS UX OOBICHEHUS,
TEOPETHUCCKMMH MOJICIIAIMH U PEaTbHBIMH OOBEKTaMH, OBJIAJCHUEC YHUBEPCAIbHBIMH YYCOHBIMU
HeﬁCTBHHMH Ha mOpuMEpax THUIIOTE3 JIA 06’bHCHeHI/ISI N3BCCTHBIX q)aKTOB n 3KCHepI/IMeHTaJILHOI71
MPOBEPKH BBIIBUTAEMbIX THIIOTE3, Pa3pabOTKU TEOPETUUCCKUX MOJIEIICH MPOIECCOB WU SIBIICHUN;

. ¢dbopmMHupoBaHHE YMEHHUI BOCHPUHUMATD, IIepepadaThiBaTh U MPEABABIATh UH(OPMAIIHIO
B CJIOBECHOMU, 0Opa3HOW, CHMBOJUYECKON (hopMax, aHAIM3UPOBATh W MepepadaThIBaTh MOJYYCHHYIO
I/IH(bOpMaI_[I/IIO B COOTBCTCTBUU C IIOCTABJICHHBIMU 3ada4aMH, BBIACIATH OCHOBHOC COACPKAHUC
MPOYUTAHHOTO TEKCTA, HAXOJUTh B HEM OTBEThI HAa MTOCTABJICHHBIC BOMPOCHI U M3JIaraTh €ro;

. NpUOOPETEHUE OIbITa CAMOCTOSITENILHOTO IOKMCKa, aHalu3a W oTOopa MH(OpMaLuU C
UCIIOJIb30BAHUEM PA3JIHYHBIX UCTOUYHMKOB U HOBBIX MH(POPMAIIMOHHBIX TEXHOJOTUM JJIsl PELICHUS I10-
3HABaTCJIbHbBIX 3a1a4,

. pa3BUTHE MOHOJOTMYECKOW M JUHATOTMYCCKON pevr, yMEHHS BBIPAKAaTh CBOU MBICIH U
CIOCOOHOCTH BBICIYIIHUBATh COOECETHUKA, TOHUMATh €r0 TOYKY 3PEHHS, TPU3HABATh IIPABO IPYroro ye-
JIOBEKa HAa MHOE MHEHHUE;

. OCBOEHHUE MPUEMOB JECHCTBUI B HECTAHJIAPTHBIX CUTYALUSIX, OBJIAJICHUE Y3BPUCTUUECKUMHU
METOJIaMU pelIeHHs Mpolem;
. (dbopMUpOBaHHE YMECHHI pabOTaTh B TPYIINIC C BHIMOJHCHHEM Pa3IUYHBIX COIUATBHBIX

poJieit, MpeACTaBIATh U OTCTAUBATh CBOU B3IJISIABI U YOEXKACHUS, BECTH IUCKYCCHIO.
OOmMMH MpeIMeTHBIMHU pe3yJIbTaTaMH 00yJICHUS (PU3UKE B OCHOBHOM IITKOJIC SIBIISTFOTCS:

. 3HaHUS O NPUPOAE BAKHEHIINX (GU3NUECKUX SBJICHUN OKPY KAIOLIEro MUpa U NOHUMaHHE
CMbICIIa (PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SBIICHHIA;
. YMEHHs T0Jb30BaTbCS METOJAMM HAY4YHOI'O HCCIEAOBAaHUS SABJICHUN IIPUPOJBI,

IIPOBOANTH HAOJIOJEHUS, IUIAHUPOBATh M BBINOJHATH AIKCIEPUMEHTHI, 00pabaThIBaTh PE3YIbTAThI
U3MEpEeHUH, MpPeJCTaBIATh pe3yibTaThl H3MEPEHUH ¢ MOMOLIbI0 Tabmul, rpadukoB U (opmyd,
0oOHapyXUBaTh 3aBUCUMOCTH MEXNY (PU3NYECKUMU BEINYUHAMH, OOBSCHATH MOJTYYEHHbBIE PE3YIbTaThl
U JIeN1aTh BBIBOJbI, OLICHUBATH I'PAHUIIB] TOTPEIIHOCTEN PE3YIbTaTOB U3MEPEHNUI;

® YMCHUA NPUMECHATbL TCOPETUYCCKUC 3HAHUA II0 (1)1/131/11(6 Ha TPaKTHUKE, PpCuIaTb
(1)I/ISI/II-ICCKI/IG 3aa41 Ha IPUMCHCHUC ITOJTYUCHHBIX 3HaHHI>i;
® YMCHUA W HABBIKM MPUMCHATH IOJIYUYCHHBIC 3HAHUA JIA 00BSICHEHHUS IMPUHIIMIIOB

JNEUCTBUS BAXXHEUIINX TEXHUYECKUX YCTPOMCTB, PELICHUs MPAKTUYECKUX 3a]a4 II0BCEIHEBHOU KU3HH,
oOecnieueHnss 0€30MIaCHOCTH CBOEH JKU3HM, PAlUMOHAIBHOTO MPHUPOAOINOJIB30BAHUS M  OXPAaHbI
OKpPYKaIOILEH Cpebl;

. (dopMupoBaHue yOex1eHHs B 3aKOHOMEPHOM CBSI3HM U ITO3HABAEMOCTH SIBIEHUHN TPUPOJIBL,
B OOBEKTMBHOCTH HAy4YHOTO 3HAaHUS, B BBICOKOW IIEHHOCTH HAyKH B Pa3BUTUM MaTepUaIbHON u
JYXOBHOH KYJIBTYpBI JIFOJIEH;

. pa3BUTHE TEOPETHMUYECKOTO0  MBIIUIEHWS Ha OCHOBE (OPMHMPOBAHMS  YMEHHH
yCTaHaBIMBATh (DaKThl, pa3aNyaTh MPUYUHBI U CIEACTBUS, CTPOUTH MOJEIN U BBIABUIATh TMIIOTE3BI,
OTBICKMBaTh U  (OPMYJIHpPOBATh  JOKA3aTeIbCTBA  BBIIBUHYTHIX  THMIIOTE€3, BBIBOAUTH U3
AKCIIEPUMEHTAJIbHBIX (PAKTOB M TEOPETUUECKUX MOJIenel (pru3nuecKkue 3aKOHbI;

. KOMMYHUKATUBHBIE YMEHHUS JOKJIAIbIBaTh O pE3ylbTaTax CBOETO HCCIEAOBAHMS,
y4acTBOBaTh B JUCKYCCHUHM, KPAaTKO M TOYHO OTBE€YaTh HA BOMNPOCHI, HCIIOJIB30BaTh CIIPABOYHYIO
JUTEpaTypy U APyrue NCTOYHUKH WH(OPMAIIHH.

YacTHBIMHU NpeAMETHBIMH pe3yJbTaTaMu 00y4deHus (u3MKe B OCHOBHOM IIKOJIE, HA KOTOPBIX
OCHOBBIBAIOTCSI 00IIME PE3yIbTAThI, SIBISIOTCS:



. MMOHUMAHUE M CIOCOOHOCTh OOBSCHATH Takue (PU3MUECKUE SIBJICHHs, KaK CBOOOIHOE
nagcHue T, KOHCGaHI/I}I HUTAHOTO U pr)i(I/IHHOFO MAasAsTHHKOB, aTMOC(pepHOG JaBJICHHUC, IIJIaBaHUC TCII,
g ¢y3us, OosbIIas CKUMACMOCTh Ta30B, MaJlas CKUMAEMOCTh KHUJIKOCTEH M TBEPIBIX TEJl, MPOIIECCHI
chapeHI/m U IINIaBJICHHUA BCIICCTBA, OXJIAXKIACHHUC XKUIKOCTHU HpH I/ICHapeHI/II/I, N3MCHCHUC BHYTpeHHeﬁ
SHEPrUH TeJIa B PE3yJIbTAaTe TEIUIONEPEIauy IIM PaOOThl BHEIIHUX CHII, SJICKTPU3AIIHs TEJl, HarpeBaHUe
HpOBOI[HI/IKOB BHGKTpI/I‘IeCKI/IM TOKOM, BHGKTpOMaFHI/ITHaH HHI[YKHHH, OTpa)KCHI/Ie 158 HpeHOMHeHI/Ie CBCTa,
JUCIIEPCHUS CBETa, BOSHUKHOBEHHE JIMHEWYATOT'O CIICKTPA U3JTyUCHUS;

. YMEHHSI U3MEPATh PACCTOSHUE, MPOMEKYTOK BPEMEHH, CKOPOCTh, YCKOPEHHE, MAaccy,
CHIIy, HMITYJIbC, pabOTy CHJIBbI, MOIIHOCTb, KHHETHYECKYIO JHEPIHI0, IMOTCHIMAIbHYIO SHEPTHIO,
TEMIIEPATypPy, KOJMYECTBO TEILIOTHI, YICIbHYIO TEIUIOEMKOCTh BEIIECTBA, YIACIBHYIO TEIUIOTY
TUTABJICHUS BEIIECTBA, BIAKHOCTH BO3/yXa, CHIY JJIEKTPUYECKOTO TOKA, JCKTPHUUECKOE HANPSIKESHHE,
ANEKTPUYCCKUHN 3apsijl, JICKTPHUYECKOE COINPOTHUBJICHHE, (POKYCHOE PACCTOSHHE COOHMPAIONICH JIMH3HI,
OIITUYECKYIO CHIIY JINH3BI,

. BJIaJICHHE 9KCIIEPUMEHTATbHBIMH METOIaMH HCCIIEIOBAHUS B mporecce
CaMOCTOATEJIBHOI'O U3YYEHHMs 3aBUCUMOCTH IIPOMJEHHOIO IIyTH OT BPEMEHH, YAJIMHEHUS IIPYKUHBI OT
MPWIOKCHHON CHJIBI, CHJIBI TSDKECTH OT MAacChl Teja, CHJIBI TPEHHUS CKOJIBKEHHUS OT IUIOIIAIN
COHpI/IKOCHOBCHI/Iﬂ TSI U CHUJIbI HOpMaHBHOFO JaBJICHHUA, CHUJIbL ApXI/IMCI[a oT O6'beMa BLITGCHCHHOI\/JI
BOJIbI, MEpHOJia KoJeOaHWH MasTHHKA OT €ro JUIMHBI, oObeMa ra3a OT JABJCHHS IPH IOCTOSHHOMN
TeMnepaType, CUJIBI TOKa Ha yqaCTKe IICIIn1 OT BHGKTpI/I‘ICCKOFO HaHpiDKeHI/I?I, BJICKTpI/I‘{eCKOFO
CONPOTHBIICHUS TPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJd IONEPEYHOr0 CEYCHUS W MaTepuaia,
HaHpaBHeHI/ISI I/IHILYKIII/IOHHOFO TOKa OT YCJ'IOBI/II\/JI €ro BO36y)KI[CHI/I$[, erIa OTpa)KeHI/Iﬂ oT yrﬂa ImagacHUus
CBETAa;

b IIOHUMAaHHUC CMBICIIAa OCHOBHBIX (1)I/I3I/IT-ICCKI/IX 3aKOHOB H YMGHI/IC HpI/IMeHSITI) HUX Ha
MIPAKTHKE: 3aKOHBI JTUHAMUKK HbpI0TOHA, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHbI [Tackans u Apxumena,
3aKOH COXpPaHEHUSI UMITYJIbCA, 3aKOH COXPAaHEHUS YHEPTHH, 3aKOH COXPAHCHHUS JICKTPHUECKOTO 3apsia,
3akoH OMa s yyacTka 1en#, 3akoH Jlxxoynsa-Jlenna;

b IIOHUMAHHUC HpI/IHIII/IHOB HeﬁCTBHﬂ MallluH, HpI/I60p0B N TCXHHNYCCKHUX YCTpOfICTB, C
KOTOPBIMH Ka)KJIbIi YeIOBEK IMOCTOSIHHO BCTPEUACTCS B MOBCEIHEBHOM JKM3HHU, H CIIOCOOOB obecreue-
HUsL OC30MMACHOCTH P MX UCIIOIH30BAHUM;

. OBJIAJICHHE PAa3HOOOpPA3HBIMH CIOCOOAMH BBIOJIHCHUS PACYCTOB JUIS HAXOXKIACHHS
HCI/I3B€CTHOI71 BCJIMYMHBI B COOTBCTCTBUU C YCJIOBI/ISIMI/I HOCTaBJIeHHOI\/JI 3aJa4Yu1 Ha OCHOBAaHHUU
UCIOJIb30BaHMUS 3aKOHOB (DPU3UKH;

o YMCHI/IC HUCIIOJIB30BATh HOJ'Iy‘-IGHHI:I@ 3HaHUA, yMeHI/ISI 1 HABBIKH B HOBCGI[HGBHOI\/'I JKU3HU
(OBIT, HKOMIOTHSI, OXpaHa 3/I0POBbs, OXpaHa OKPYXKAIOIIeH cpe/ibl, TeXHIUKa O€30MacHOCTH U Ap.).

OcHoBHOE conepkanue Kypca «®Puzuka 7-9».

®du3nka u PpunyecKne MeToAbl H3yUYeHHUsI MPUPOIBI

®dusuka — Hayka o mpupozae. HaOmonenune u onmcanune Qusmyeckux siBieHuil. VM3mepenue
¢u3znueckux BenMMUMH. MexayHapojaHas cuctema enuHul. Hayunslii Meron mnosHanusi. Hayka u
TEXHUKA.

Jlemoncmpayuu.

HaGmonenus: ¢u3ndeckux sBICHUI: CBOOOJHOrO TMAafeHUS Tel, KoJeOaHWH MasTHHUKA,
NPUTSDKEHUST CTATBHOTO IIapa MATHUTOM, CBEUCHHUSI HUTH AJIEKTPUYIESCKON JIAMITBI.

Jlabopamoprvie pabomul u onvimol

1. Omnpe/enieHre EHBI ACICHHS [IKaIbl H3MEPUTEIBLHOTO MPUOOpa.

Xapaxmepucmuxa oCHOBHbIX 81008 OesIMebHOCMU Y4eHUKA (HA YPOBHe YUeOHbIX 0elCmBUlL):

HaGmronate 1 onmuchiBaTh (U3NUECKHE SIBICHHS, BBICKA3bIBATh MPEIIIONIOKEHHS — TUIIOTE3BI,
U3MEPSTh PACCTOSHHS M IPOMEKYTKH BPEMEHH, ONPE/ICIATH LIEHY JeIECHHs [IKaJIbl IPHOopa.

MexannyecKue siBJEHHUS.
Kunematruka



Mexannueckoe asrxeHue. Tpaekropus. [1yts — ckansgpras BenmuunHa. CKOPOCTh — BEKTOPHAS
BeIMYMHA. MOaynb BEKTOpa CKOpPOCTH. PaBHOMEpHOE MpsMOJIMHENHOE ABMKEHHE. OTHOCUTEIBHOCTh
MEXaHMYECKOTO JBIKEHUs. ['papku 3aBUCHUMOCTH ITyTH U MOJYJISI CKOPOCTU OT BPEMEHH JIBUKEHUSI.

YckopeHre — BEKTOpHAs BeIMYMHA. PaBHOYCKOpEeHHOE MpsIMOJHMHEWHOe OBMXeHue. 'paduku
3aBUCUMOCTH IIYTH U MOJYJISI CKOPOCTH PABHOYCKOPEHHOI'O MPSAMOJUHEHHOTO JIBU)KEHHSI OT BPEMEHU
NBUKEHMsI. PaBHOMEpHOE IBUJKEHUE 110 OKPYKHOCTHU. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

Jlemoncmpayuu:

1. PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.

2. CBoboHOE MajzieHue Te.

3. PaBHOyCcKOpeHHOE IPSIMOJIMHENHOE IBHKEHUE.
4. PaBHOMEpHOE IBUKEHUE IO OKPYKHOCTH.
Jlabopamopmvie pabomoul u onvimol.

1. N3mepenue yckopeHust CBOOOIHOTO MaACHUSI.

Xapakmepucmuxka 0CHOBHbIX 8UO08 0eSIMENIbHOCIU YUeHUKA (HA YPOBHE YUeOHbIX OeliCmBul):

PaccunThiBaTh MyTh M CKOPOCTH TElla TPU PABHOMEPHOM TPSMOJIMHEWHOM JBM>KEHUH.
[IpencraBiasaTh pe3ynbTaThl U3MEPEHUN M BBIYMCICHUN B BUAE Tabmul u rpaduxos. OnpenensTs MyTb,
NPOIIEHHBI 3a JAaHHBIA MPOMEXKYTOK BPEMEHH, M CKOPOCTh Tela MO TpauKy 3aBUCHUMOCTU ITYTH
pPaBHOMEpPHOTO JBIDKEHHS OT BpeMeHH. PaccuuThiBaTh NyTh U CKOPOCTb MPU PaBHOYCKOPEHHOM
NPSMOJIMHEHHOM JIBWKEeHHH Tena. OmnpenensTb MyTh M YCKOPEHHE JIBIDKEHHUS Tella M0 TpaduKy
3aBHCHUMOCTH CKOPOCTH PaBHOYCKOPEHHOI'O MPSIMOJIMHEHHOTO JBIKEHUS Tella OT BpeMeHu. Haxonuth
HEHTPOCTPEMUTENFHOE YCKOPEHHE MPU JBIKCHHU TeJa MO OKPYKHOCTH C IMOCTOSHHOM IO MOJYJIIO
CKOPOCTBIO.

Jlnnamuka
WNuepuusa. MueprHocts Ten. IlepBbiii 3akoH Herorona. BzammopneincrBue Tten. Macca —
cKajsipHas BenuuuHa. [InotHocTh BemecTBa. Cuila — BeKTOpHas BennuuHa. Bropoii 3akoH HeroToHa.
Tpernii 3axkoH HproTOHA. JIBUKEHUE U CUIIBL.
Cuna ynpyroctu. Cuna tpenust. Cuiia TshKecTU. 3aKOH BCEMUPHOIO TAroreHus. LieHTp TsbkecTy.
Hasnenne. Atmocdeproe nasnenue. 3akoH [lackans. 3akoH Apxumena. Y CIoOBUE IJIaBaHUS TEI.
YcnoBus paBHOBECHS TBEPAOIO TEIA.
Jlemoncmpayuu:
CpaBHeHHE Macc TeJl ¢ TOMOIIbIO PABHOIUIEUUX BECOB.
N3mepenue cuibl 1o 1edopMaliuy IpyKUHBI.
Tpernii 3akoH HproTOHA.
CaoiicTBa CHJIbI TPEHHUSL.
bapomerp.
Omnpit ¢ mapom Ilackans.
I'mppaBnuueckuit mpecc.
OMBITHI ¢ BeIepKkOM ApXuMesa.
ﬂa6opam0prle pabomwl U ONbLIMBL:

N kD

1. N3mepenue maccel Tena.

2. W3mepenue oobema Tena.

3. H3Mmepenue IIIOTHOCTH TBEPAOIO TENA.

4. I'panynpoBanue NpyXKUHbI U U3MEPEHUE CUII JUHAMOMETPOM.

5. HccnenoBanue 3aBUCUMOCTH YJIMHEHUS CTAIBHON IIPYKUHBI OT IMPUIIOKEHHON CUJIBI.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHS OT IIJIOLIAAU CONPUKOCHOBEHMS
T€J ¥ CWJIBI HOPMAJIBHOT'O JaBJICHUS.

7. HccenenoBanue ycioBuil paBHOBECUS pblUyara.

8. N3mepenne apxuMe0BOM CHITBI.

Xapaxkmepucmuka 0CHOBHBIX U008 0esIMENbHOCU YYEHUKA (HA YPOBHE YUeOHbIX 0elicmEull):

W3mepsTe mMaccy Tema, M3MEpSITh IUIOTHOCTHh BEIIECTBA. BBIYUCIATH YCKOpEHHE Tena, CHUIIBI,
JEUCTBYIOILIEH Ha TeNo, WJIM Macchl HA OCHOBE BTOpOro 3akoHa HeroTona. MccrienoBaTh 3aBUCHUMOCTD
VUIMHEHHS CTaJbHOM TMPYKWHBI OT MPHUJIOKEHHOW cuibl. MccnenoBare 3aBHCHMOCTh  CHJIBI TPEHHS
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CKOJIBKEHHUSI OT TUIOMIAJW COMPUKOCHOBEHHS TEI U CHJIBI HOPMAJIbHOTO JaBiieHUs. M3MepsaTb cuibl
B3aUMOJICHCTBUSL JBYX Tel. BbluucasTh cuily BCeMHpHOro TsrotreHus. lccrnenoBars yclioBUs
paBHOBECHs pbluara. JKCIMEPUMEHTAIBHO HAXOIUTh IEHTP TSKECTH IIOCKOTO Tena. OOHapyKHUBaTh
cymiectBoBanne armochepHoro maBieHus. OOBSCHATh NPUYHMHBI IUIABAaHUS Tel. V3MepsaTh cuimy
Apxumena.

3aKOHBI COXpPAaHEHUSI MMITYJbCA U MEeXaHM4YeCKOH IHeprur. MexaHuveckue KoJieOaHUS U
BOJIHBI.

Nmmynbe. 3aKOH COXpaHEeHMs UMITyJIbca. PeakTUBHOE ABUKEHUE.

Kunerndeckass sneprus. PaGora. IloteHinumanpHas sHeprus. MomiHOCTh. 3aKOH COXpaHEHUS
Mexanuueckoil »Heprum. Ilpocteie MexaHu3Mmbl. Koaddumument monesHoro nevictBus (KILJ).
Bo3o6HOBNsIeMbIE HCTOYHUKU YHEPTHH.

Mexannueckue koneOanus. Pesonanc. Mexanudeckue BONHBIL. 3BYK. lcmoib30BaHue
KoJIeOaHUH B TEXHHUKE.

Jlemoncmpayuu:

1. [IpocTbie MEXaHU3MBI.

2. Habmronenue xoneGaHmii Tel.

3. Habmoienne MexaHn4ecKuX BOJH.
Jlabopamopnwvie pabomol u onvimul:

1. N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.
2. N3yuenue koneOaHuil MasTHUKA.

Xapaxmepucmuka oCHOBHBIX 8U008 0esIMEIbHOCIU YUeHUKA (HA YPOBHe Y4eOHbIX 0elCmBUlL):

[TpuMeHSTh 3aKOH COXpaHEHWs HUMITYJIbCca JUIS pacueTa Pe3yJIbTaTOB B3aUMOJICHCTBHUS TEIl.
W3mepsate paboTy cuiibl. BBIUUCIATH KMHETHYECKYHO DHEPTUIO Teja. BBIYMCISATE 3HEPruio yrnpyrou
nedopManuu MPYKUHBL. BBUUCIATH MOTCHIHMATBHYIO JHEPTUI0 Telld, MOJHATOrO0 Haa 3eMIICH.
[TpuMeHSTh 3aKOH COXPAaHCHUST MEXaHMYECKOW SHEPTHH JUIS pacdeTa MOTEHIIMATbHON U KMHETHUECKOM
sHeprun Ttena. Usmepars momHocTh. M3mepsars KIIJ nakmonHoi miockoctu. Beramcnsate KITZ
MPOCTBIX MeXaHU3MOB. OOBSICHATH TIpoIiecc KoieObaHui MasiTHUKA. VcciieoBaTh 3aBUCMOCTD TIEpUOIa
KoJjeOaHUi MasTHUKA OT €ro JUIMHBI U aMIUTHTYABI KoJieOaHui. BRIYUCIATE JJIMHY BOJTHBI U CKOPOCTH
pacrpoCTpaHeHHS 3BYKOBBIX BOJIH.

CTpoeHue u cBOIicTBa BellecTBa
Crpoenue BemiecTBa. ONBITHI, JOKAa3bIBAIOLIME AaTOMHOE CTPOEHHE BellecTBa. TernaoBoe
JIBUKEHHE M B3aMMOJICHCTBHUE YACTHI] BEIIeCTBAa. ArperaTHble COCTOsSHUS BemlecTBa. CBOMCTBA ra3os,
KHUJIKOCTEH U TBEPIBIX TEII.
Jlemoncmpayuu:
Huddys3us B pacTBOpax u razax, B BOJe€.
Mopenbs Xa0THUECKOTO JABMKEHHUS MOJIEKYII B rase.
Mopenb OpOyHOBCKOTO JIBHKECHHUS.
CuerniieHre TBEpAbIX TeI.
JleMoHCTpanus MOJIeIe CTPOCHUS KPUCTATMICCKHUX Tell.
JleMOHCTpalus paciiipeHus TBEpO0ro Teia MpH HarpeBaHHH.
ﬂa60pamoprle pabomul u onvimMwL:
H3mepeHne pazMepoB MalbIX Tell.
Xapaxkmepucmuxka 0CHOBHbIX U008 0esIMeNbHOCU YUeHUKA (HA YPOBHe YUeOHbIX Oelicmeull):
Hab6mronate u 00biICHATH siBieHue AU Qy3un. BHIMOTHATE ONBITH IO 00HAPYKEHHUIO NEHCTBUS
CHJI MOJICKYJISIPHOTO TIPHUTDKEHUSA. OOBSICHATH CBOMCTBA T'a30B, XKUAKOCTEH W TBEPJBIX TEJI Ha OCHOBE
aTOMHOM T€OpHUH CTPOSHUS BEIIECTBA.

SRS

TensioBble sIBJICHUS

TennoBoe paBHoBecue. Temmeparypa. Bayrpennss sueprusi. Pabora u temnonepenada. Buabl
teronepenayu. KonnmuectBo temnoTsl. Mcnapenune u konaencauus. Kunenue. BnaxxHOCTh BO3yXa.
[TnaBneHue u kpucTauM3aius. 3aK0OH COXPaHEHHS YHEPTHUU B TETIOBBIX MPOIIECCAX.



[IpeoOpazoBanusi sHeprun B TerioBbiXx MamuHax. KIIJI TemnoBoi MammHBL. DKOJIOTHYECKHE
MPOOJIEMBI TETITIOYHEPTETUKH.
Jlemoncmpayuu:

1. [IpuHIUI neiCTBUS TEPMOMETPA.
2. TemnonpoBoIHOCTh pa3IMYHBIX MAaTEPUATIOB.
3. KonBeknus B )KHIKOCTSX U ra3ax.
4. Temmonepenaya myreM U3IydeHUs.
5. SIBnenue ucnapeHusl.
6. HabnroneHne KoHeHcaluy apoB BOJIbl HA CTAKAHE CO JIbIOM.
Jlabopamopmvie pabomol u onvimol.
1. N3ydeHue siBneHUs TEIJI000OMEHA ITPU CMEILIMBAHUU XOJIOAHON U TOpsiUeii BOJIBI.
2. Hccnenoanue npouecca uCapeHusl.
3. M3mepenne BIaKHOCTH BO3yXa.

Xapaxmepucmuxka 0CHOBHbIX U008 OesIMeNbHOCMU YUeHUKA (HA YPOBHE YUeOHbIX 0eliCmEull):

Habmronate u3MeHeHHe BHYTPEHHEW SHEPTUU TeNa MpH TeIUIonepeaye u padboTe BHEIIHUX CHIL
HccnenoBaTh  sIBJICHHWE TEIUIOOOMEHA IMPH CMEUIMBAHWU XOJOIHOH W TOps4Yei BOJbL. Bbramcisarh
KOJIMYECTBO TEIUIOTHI W YAEIbHYIO TEIJIOEMKOCTh BEIIECTBAa MpH Terionepenade. Habmonats
W3MCHCHHS BHYTPEHHEU SHEPIHH BOJblI B PE3yJbTaTe MCHApEHUs. BBIYUCISITH KOJMYECTBA TEIUIOTHI B
mporeccax TeIUIoNepeaadyd MPU IUIABJICHUM W KPUCTALUIM3AIUU, HUCHAPEHUHW H KOHJCHCAIUH.
BbIUuciATh yAeabHYIO TEIUIOTY IUIABJICHUS M TapooOpa3oBaHMs BellecTBa. M3MepsaTh BIIaKHOCTH
Bo3ayxa. OOCYKIaTh YKOJOTHYSCKHE TIOCICACTBHUS NMPUMCHEHHUS JBUTATEICH BHYTPEHHETO CrOpaHus,
TEIUIOBBIX U THPOSJICKTPOCTAHIIHA.

DileKTpuYecKHe siBJIeHUs

OnekTtpuzanuss Tela. OJNEKTpUYeCKUid 3apsa. JIBa Buaa S3IEKTPUUECKUX 3apsiioB. 3aKOH
COXPAaHEHHUs 3JIEKTPUUYECKOro 3apsia. Dnekrtpuueckoe noje. Hanpsoxenue. Konnencatop. DHeprus
3IEKTPUUYECKOTO MOJIA.

[TocTostHuBIN 251ekTpuyeckuil TOK. Cuia Toka. DJIEKTPUUECKOE COMPOTUBIICHUE. DIEKTPUUECKOE
HarpsbkeHue. [IpoBOJHUKY, TUAIEKTPUKH U MTOTYNPOBOAHUKHU. 3aK0oH OMa JJi y4acTKa JIeKTPUIECKON
nenu. Pabora u MOIIHOCTB 3NeKTprudecKkoro Toka. 3akoH /xoyms-Jlenna. [IpaBuia 6e3omacHocTr npu
paboTe ¢ HCTOUHUKAMHU AJIEKTPUUYECKOTO TOKA.

Jlemoncmpayuu:

DnekTpusanus Tenl.
JIBa posia 2JIeKTPUYECKUX 3aps/IOB.
YCTpoUCTBO U JENCTBUE IEKTPOCKOIIA.
[TpoBOIHUKY U U30ISATOPHI.
DneKTpocTaTU4eCcKas MHIYKIHUS.
HcTouHnKH MOCTOSHHOTO TOKA.
N3mepenne cuiibl TOka aMIepMETPOM.
N3mepenne HanpsoKeHHs! BOIBTMETPOM.
.]]a60pamoprle pabomwl U ONLIMbBL:
1. OMBITHI 110 HAOJIIOICHHUIO DJIEKTPU3AIUN TN MPU COPUKOCHOBEHUH.
2 N3mepenne cuiibl 3JIeKTPUYECKOrO TOKa.
3. N3mepenue 31eKTpruuecKoro HanpsKeHusl.
4 WccnenoBanue 3aBUCUMOCTH CUJTBI TOKA B IPOBOAHUKE OT HAIPSKEHMUSL.
N3mepenue 31eKTprUuecKoro ConpoTUBIEHUS MPOBOIHUKA.
N3ydeHnne nocnenoBaTeabHOro0 COEAMHEHNS TPOBOAHHUKOB.
N3ydeHnue napamienbHOro COeAMHEHUSI TPOBOTHUKOB.

8.  H3mepeHHe MOLTHOCTH JIEKTPUUECKOTO TOKA.

Xapaxkmepucmuxka 0CHOBHbIX U008 0esIMeNbHOCU YUeHUKA (HA YPOBHe YUeOHbIX Oelicmaull):

HabGmronate siBIeHUS DNEKTPU3AlMU TNl TPU COMPUKOCHOBEHHH. OOBSCHITH SIBICHUS
AJIEKTPU3aLMK  TeJ1 W B3aUMOAECHCTBUS  DJIEKTPHUYECKHUX  3apsgoB. MccinemoBaTh — 1eCTBUS
ANEKTPUYECKOTO TIOJS HA Tela W3 MPOBOJHUKOB U JUAIEKTPUKOB. CoOMpaTh AJIEKTPUYECKYIO IIETh.
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N3mepsaTe cuiny TOKa B JJIEKTPUYECKOM LEMH, HANPSIKEHWE HAa YYacTKE LEeMH, JJIEKTPUYECKOe
conpoTuBieHue. MccnenoBars 3aBUCUMOCTh CHJIBI TOKA B TPOBOJIHUKE OT HAMPSKEHUSI HA €r0 KOHIAX.
W3mepsaTe paboTy M MOIIHOCTh TOKa dJeKTpuueckod 1enu. OOBSICHATH SBIEHUS HarpeBaHUs
MPOBOJHHUKOB AJICKTPUYCCKUM TOKOM. 3HATh M BBINOJHSATH TpaBHia OE30MaCHOCTH TpH padoTe ¢
HMCTOYHMKAMHU TOKaA.

MarHuTHBIE SIBJIEHHUS
IlocTtossHHBIC MarHuTHL. B3anMoeiicTBe MarHuToB. MarauTHoE 1oJjie. MarauTHoOE 110JIe TOKa.
JlelicTBME MAarHUTHOTO ITOJIS1 HA POBOJHUK C TOKOM.
DIEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.
DneKTpoMarHuTHasi HHAYKIH. DJIeKTporeneparTop. Tpanchopmarop.
Jlemoncmpayuu:
OnbIT Dpcrena.
MarauTHo€ I10JI¢ TOKa.
JleficTBEe MarHUTHOTO TIOJISI HAa MMPOBOJIHHUK C TOKOM.
Y CTpOUCTBO 2IEKTPOABUTATEIIS.
DneKTpoMarHuTHast MHIYKITHSI.
VYeTpoiicTBO reHepaTopa MOCTOSTHHOTO TOKA.
J]a60pam0pﬂble pabomul u OnviMol:
1. CoOopka s5eKTpOMaraiuTa U UCTIBITAHUE €ro JEHCTBHUS.
Xapaxmepucmuka oCHO8HbIX 81008 OesIMENbHOCMU Y4eHUKA (HA YPOBHE YUeOHbIX 0elCmBUlL):
DKCIEPUMEHTAIBHO W3Yy4aTh SIBJICHHS MArHUTHOTO B3auMoJeWCTBHsS Tel. M3yuarh siBIeHUs
HaMarHW4YMBaHUs BelnecTBa. MccienoBaTs JEHCTBUE DJICKTPUUECKOTO TOKA B MPSMOM ITPOBOJHUKE HA
MarHuTHyIO CcTpenky. OOHapyXuBaTh JIE€UCTBHE MAarHUTHOTO TIOJs Ha TPOBOJHUK C TOKOM.
OO6Hapy>XKuBaTh MarHUTHOE B3aUMOJICHCTBUE TOKOB. M3ydaTh MPUHIIMIT JEHCTBUS 3JIEKTPOIBUTATEIS.

ogakrwdE

DJIEeKTPOMarHuTHbIE K0JIeOAHUSI U BOJIHBI.

OJeKTpOMarHUTHble KojeOaHMs. DJIEKTPOMarHuTHbIE BOJIHBL. BilnMsHuE 3lI€KTpOMarHUTHBIX
U3JIy4YEeHUH Ha )KUBbIE OPraHU3MBI.

[TpuHIMIBI PaAMOCBSI3U U TEJIEBUACHUS.

CBer — anekTpoMarHuTHasi BosiHa. IIpsimonuHeliHoe pacrpocTtpaHeHue cera. OTpakeHue u
npenomiieHue ceera. Ilnockoe 3epkano. JInH3pl. POKYyCHOE PACCTOSIHUE M ONTHYECKAs CUJA JIMH3BI.
OnTuueckue npudopsl. Jucnepcus ceera.

Jlemoncmpayuu:

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

[Tpunun neiictBus MUKpo(OHA U TPOMKOTOBOPUTEIS.
[IpuHOHIIBI paTHOCBS3H.

[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.
OTtpaxkeHue cBera.

IIpenomiienue cBera.

Xon nydeit B cobuparouiei JuH3e.

Xoz Jydel B pacCenBaroleH JIMH3E.

[Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

ﬂa6opam0prle pabomwl U ONbLIMBL:

1. N3mepenne poKycHOro paccTossHUs cOOUparoIei JTMH3bI.

2. [Tonmy4yenue n300paXkeHUH C TOMOIIBbIO COOMPAOIIEH JTHH3BI.

Xapakmepucmuxka 0CHOBHbIX 8UO08 0esIMENbHOCU YUeHUKA (HA YPOBHe YUeOHbIX 0elcmaull):

OKCHEpUMEHTAILHO U3y4yaTh SIBJICHHE JJIEKTPOMAarHUTHOM MHAYKIMH. [losnydaTs nmepeMeHHbIN
TOK BpalleHHEM KaTyUIKA B MarHUTHOM IoJie. DKCIIEPUMEHTAILHO U3y4aTh SIBICHUE OTPa)KEHUS CBETA.
HccnenoBaTh cBoiicTBa n300pakeHust B 3epkanie. M3mepsaTh (OKycHOe paccTosiHHe coOuparoeit
muH3bl. [lonydare m3obpaxeHue ¢ moMoulblo coOuparomeld auH3bl. HabmonaTe siBieHHE AUCTIEPCUU
CBETa.
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KBaHTOBBIC IBICHUS.

Crpoenue aroma. Ilnanerapnas Monens atoma. KBanToBblE mocTynaTel bopa. Jluneliyatbie
cnekTpbl. AtomHOe siapo. CocraB aromHOro simpa. SAxepueie cumibl. JledekT macc. DHeprusi CBs3H
aTOMHBIX sAep. PannoakTUBHOCTh. MeToabl perucTpanuy SACPHbIX H3JIy4YCHUH. SIepHbIE peakluH.
Snepuslit peaktop. TepmosiiepHbIe peaKyy.

BrusiHue pagMoOaKkTUBHBIX HM3IYYCHHN HA J>KMBBIE OpPraHU3MBI. DJKOJIOTHYECKHE IMPOOIEMBI,
BO3HHUKAIOIIIME ITPU UCIIOJIB30BAHUH ATOMHBIX 3J1E€KTPOCTAHLIMIM.

Jlemoncmpayuu:

1. Habmonenue tTpekoB anbda-yacTuil B kamepe Busbcona.

2. VY CTpONCTBO U MPUHLIUIT ACUCTBUS CUETUYNKA HOHU3UPYIOLIUX YACTHII.
3. Ho3umerp.

Xapaxkmepucmuxka 0CHOBHbIX U008 0esIMENbHOCU YUeHUKA (HA YPOBHe YUeOHbIX Oelicmeull):

Habmiogate nuHeiuaTele cnekTpel u3nydeHus. HaOmromaTe Tpeku anb(pa-d4acTHIl B KaMmepe
Bunbscona. Bpruucnsarh gegexkT macc M SHEPrui0 CBsi3W aroMoB. HaxomauTh mepuoj moiypacmaaa
panmoakTUBHOTO 31eMeHTa. OOCyXIaTh MPOOIEeMbl BIUSHUS PAAMOAKTHBHBIX HM3TyYeHUH Ha >KUBBIC
OpraHU3MBl.

Pe3epBHOe BpeMsi, NIOBTOpEeHHE MaTepHuaJia.

JKcKypenH - 4 yaca (Bo BHEypO4YHOe Bpemsi, 24 — 7 KJiace, 24 — 8 KJace).

MecTo 1 poJib Y4eOHOro Kypca B y4eOHOM IJIaHe 00pa30BaTEJbHOI0 YUpesKIeHHs

VYuebnsiii npeaMer «Pusnka» B OCHOBHOHM 00111€00pa30BaTEIIbHON IIKOJIE OTHOCHUTCS K YHUCITY
00s13aTeNbHBIX U BXOAUT B DeniepalibHbIil KOMIIOHEHT y4eOHOTO IJIaHa.
Ponb pusnku B yueOHOM IUIaHE ONPEAEIAETCS CIEAYIOIUMU OCHOBHBIMU MTOJIOKEHUSIMH.
Bo-nepBbIX, Qu3nyeckas Hayka sBIseTCS PyHIAMEHTOM €CTECTBO3HAHUS, COBPEMEHHOM TEXHUKH
U COBPEMEHHBIX IPOM3BOJICTBEHHBIX TEXHOJIIOTWUH, TIOATOMY, U3ydas Ha ypokax (U3UKH
3aKOHOMEPHOCTH, 3aKOHBI U IPUHIIMIIbL:
® yyamuecs MOJIY4aloT aJIeKBaTHBIEC IPECTABICHUS O PEaTbHOM (PH3UIECKOM MHUPE;
® TPUXOJAT K MOHUMAHUIO U 0oJiee MIyOOKOMY YCBOCHMIO 3HAHMM O MPUPOJHBIX U TEXHOJOTHYECKUX
mpoleccax, u3y4aeMbIX Ha ypokax Ouonoruu, pusudeckoi reorpaduu, XMMUU, TEXHOJIOTHH;

® HAuMHAIOT pa30UpaTbCsi B YCTPONCTBE M NPHUHLUIE JEHCTBUS MHOTOUYMCIIEHHBIX TEXHHUYECKHX
YCTPOMCTB, B TOM YHCIE, HIIMPOKO MCIONb3YEMBbIX B OBITY, U ydarcsi 0€30MacHOMYy U OepexHOMY
WCIOJIb30BaHUIO TEXHUKH, COOIIOICHUIO TTPABHII TEXHUKU O€30MacHOCTH U OXpaHbl TPy/a.
Bo-BTOpBIX, OCHOBY M3y4eHHUs (PU3MKHU B IIKOJE COCTABIISET METOJ HAYYHOIO MO3HAHMS MHUpa,
[I03TOMY yJallHuecs:
® OCBAaMBAIOT Ha IMPAKTUKE SMIIMPUYECKHE M TEOPETHUYECKUE METOAbl HAYYHOI'O IIO3HAaHUS, YTO
CIOCOOCTBYET MOBBIIIEHUIO Kaue€CTBA METOA0JIOTHYECKIX 3HAHUM;

® OCO3HAIOT 3HAUEHHWE MATEMATHMYECKUX 3HAHWUW W ydaTcs MPHUMEHSTh MX IMPH PEUICHUH IIHPOKOTO
Kpyra npo6ieM, B TOM YHCIe, pa3HOOOPa3HbIX (PU3NYECKUX 3a/1aY;

® NPUMEHSAIOT METOJ HAy4yHOro T[I03HAHWUS TMPU BBIIOJHEHUU CAMOCTOSITENIBHBIX YYEOHBIX U
BHEYUEOHBIX MCCIEA0BAHUN U MPOEKTHBIX padoT.

B-Tperbux, npu n3ydeHuu GpU3UKU ydampecss CHCTeMaTHYeCKH padoTaroT ¢ nHpopmanuel B BUIe
0a3pl (PaKTHUYECKUX JIaHHBIX, OTHOCAIIMXCSA K H3y4aeMoOH Trpymmne SBICHUH u 0OBeKTOB. ITa
uH(popMalus, TPEICTaBICHHAs BO BCEX CYIIECTBYIOIIMX B HACTOAIIEE BPEMs 3HAKOBBIX CHCTEMaXx,
Kiaccuuiupyercs, 0000IaeTcss ¥ CHCTEMAaTU3UPYETCS, TO €CTh TPeo0pa3yeTcsl yIaluMHKCs B 3HAHHE.
Tak oHM OCBaMBalOT METO/IbI CAMOCTOSITEILHOTO MOTYUYEHUSI 3HAHUS.

B-uyerBepThiX, B mporecce u3ydeHHs (QUIMKM yyallMecs OCBAauMBalOT BCE OCHOBHBIE
MBICJIUTEIIbHBIE ONEePallUH, JIEXKAIIUE B OCHOBE NT0O3HABATENLHOMN JESATEIbHOCTH.
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B-niAThIX, nMcTOpMYeckue acmneKkThl (PU3UKU TO3BOJSIOT YYaIIMMCS OCO3HAaTh MHOT'OIPAaHHOCTH
BIUSTHUS (U3UYECKON HAYKU U €€ UK Ha Pa3BUTHE [IUBUIIU3AIIHH.

Takum oOpa3om, npenonaBanue GU3MKKA B OCHOBHOW IIKOJIE MO3BOJISET HE TOJNBKO Peain30BaTh
TpeOOBaHUSI K YPOBHIO IMOATOTOBKH Yy4YalllUXCS B MPEIMETHOW OO0JIACTH, HO W B JIMYHOCTHOU U
MeTaIpeaMETHON 00acTsX, kKak 3To npeaycMorpeHo @I'OC ocHoBHOTO 00111er0 00pa30BaHUSI.

Kpurepuu 1 HopMbI OIIEHKH 3HAHMI, YMEHHNI 1 HABLIKOB YYAIINXCS.

1. On1eHKA VCTHBIX OTBETOB YUAIIMXCS.

Ouenka 5 craBUTCS B TOM CiIydae, €CJIM YyYallWICs IOKa3bIBa€T BEPHOE MOHMMaHUE (HU3MUECKON
CYLUIHOCTM pacCMaTpUBAEMbIX SBJICHMM M 3aKOHOMEPHOCTEM, 3aKOHOB W TEOPHUH, JAET TOYHOE
ONpEIEICHUE W HCTOJIKOBAHME OCHOBHBIX IIOHATUH M 3aKOHOB, TEOPUH, a TaKXe IIPABUIIBHOE
ornpenesneHue (U3NYECKUX BEIUYMH, UX E€AMHUI] U CIIOCOOOB HM3MEpEHMsI; MPAaBUIbHO BBIIOIHSIET
YEepTEeXKH, CXEMbl U IpaQUKHU; CTPOUT OTBET 110 COOCTBEHHOMY ILJIaHY, COTIPOBOXKIAET paccka3 HOBBIMU
IIpUMEpPaMH, yMEET NPUMEHSTh 3HAHUS B HOBOM CUTyallud IIPU BBIIIOJIHEHUHU IPAKTUYECKUX 3aJaHUN;
MO’KET YCTAHABJIMBATh CBA3b MEX/y U3y4aeMbIM M paHEe U3YUEHHBIM MaTepUaIoM M0 Kypcy QU3UKH, a
TaK)Ke€ C MaTepUaIOM YCBOECHHBIM IIPU U3YYEHHUH JIPYTUX MPEIMETOB.

Ouenka 4 craBuTCS B TOM Ciydae, €CIM OTBET YUEHHUKA YIOBJIETBOPSET OCHOBHBIM TPEOOBaHMIM K
OTBETY Ha OIEHKY 5, HO 0€3 MCIOJIh30BAHUS COOCTBEHHOTO IJIaHa, HOBBIX PUMEPOB, 0€3 pUMEHEHHUS
3HaHUI B HOBOM cUTyaluu, 0€3 MCIOJIb30BaHUS CBSI3€H C paHee MU3yYEHHBIM MaTepHalioM, YCBOECHHBIM
IpU U3YyYEHUM JPYrHMX MPEeIMETOB; €CIM Yy4Yalluiics JONyCTWI OAHY OWIMOKY Miu He Oosiee ABYX
HEZ0YETOB U MOKET UCIPABUTh UX CAMOCTOSITENILHO WIIN C HEOOIBILIOHN MOMOIIBIO YUUTENS.

Ounenka 3 craBUTCS B TOM cllydyae, €CIIM YYalluWCs MPaBUIBHO MOHUMAEeT (PU3UYECKYIO CYIIHOCTb
paccMaTpUBaeMbIX SBICHHH W 3aKOHOMEPHOCTEH, HO B OTBET€ HMEIOTCA OTIENbHBIE TPOOETHl B
YCBOGHHUU BOMPOCOB Kypca (U3MKK; HE MPEnsSTCTBYET MAalbHEHIIeMy YCBOEHHIO MPOrPaMMHOTO
MaTepualia, yMeeT MPUMEHSTh TMOITy9YeHHbIC 3HAHUS TPU PEHICHWH TPOCTHIX 3a7ad C MCIOJIb30BaHUEM
TOTOBBIX (DOPMYII, HO 3aTpPYyAHSETCS MPU PEIICHUU 3a/1ay, TpeOYyIImuX Mpeodpa3oBaHUs HEKOTOPBIX
dbopmyn; gomyctun He Oornee onHOM TpyOOW W OJHOW HErpyOoil ommoOKu, He Oojee ABYX-Tpex
HerpyObIX HEZ0UYETOB.

OHeHKa 2 CTaBUTCI B TOM cnyqae, €CJIN yqanmﬁcs[ HC OBJIaAC]I OCHOBHBIMU 3HAHUIMHU B
COOTBETCTBUHM C TPEOOBAHMUSIMH W JIOMYCTUJI OOJBINEe OMMOOK U HEIOYETOB, YEM HEOOXOAMMO IS
OLICHKH 3.

OlIeHKa 1 cTtaBUTCSI B TOM cjIydaec, €CJIIM YUCHUK HE MOXKCT OTBETHTH HM Ha OAWH H3 IMOCTABJICHHBIX
BOIIPOCOB.

2. Onenka NMcCLMEHHLIX KOHTPOJILHBIX PadoT.

Ouenka 5 craButcs 3a paboTy, BBIITOJHEHHYIO MOJTHOCTHIO 0€3 OMMUOOK M HEJIOUETOB.
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Ounenka 4 craBuTcs 3a paboTy, BBIIIOJIHEHHYIO MTOJHOCTBIO, HO MIPU HAIWYUK He OoJjiee OAHON OMIMOKU
U OJTHOTO HeJoueTa, He OoJiee TpeX HEeA0UYETOB.

Ouenka 3 craButcs 3a paboTy, BHIIOJHEHHYIO Ha 2/3 Bceil paboThl MPaBUIIBHO UIIH MPH JOMYIICHUH HE
Oosiee oHOM rpyOoit ommOKM, He Ooyiee TpeX HErpyObIX OMIMOOK, OMHOW HErpyood OmMOKH U Tpex
HEZ0YETOB, IPU HAJTUYUU YEThIPEX-TISTH HEAOUYETOB.

Ouenka 2 craBuTcs 3a paboTy, B KOTOPOH YHCIIO OMIMOOK U HEJTOYETOB MPEBBICHIIO HOPMY JIJIsl OLIEHKU
3 WM NpaBUIBHO BBHITIOJIHEHO MeHee 2/3 paboThI.

Ouenka 1 craButrcs 3a paboOTy, HEBBIIIOJIHEHHYIO COBCEM MJIM BBIMOJHEHHYIO C TPYOBIMU OIIMOKaMH B
3a[laHUsAX.

3. OneHka J1adopaTOPHLIX PA0OT.

Ounenka S craBuTCs B TOM Cllyyae, €CJIM YYaIIMHCSA BBINOJIHUI PAabOTy B IOJHOM OObeMe C
coOmoaeHrneM  HeoOXOAMMOHM  TOCIIEOBAaTENIbHOCTH  MPOBEJACHHUS  ONBITOB M H3MEpPEHHIA;
CaMOCTOSITEJIbHO U PallMOHAJILHO MOHTUPYET HEOOXOJMMOe O0OpYAOBaHHUE, BCE OMBITHI IIPOBOJAUT B
YCIIOBHSIX U PEXKHUMaX, 00ECTIeUYNBAIOIINX ITOyUYEeHUE MPABIIIBHBIX PE3YIbTATOB M BHIBOJIOB; COOIOIAET
TpeOoBaHuUs MpaBWil 0E30MACHOrO TPYyJa; B OTUETE NPAaBUIBHO M AKKypaTHO BBIIOJHSET BCE 3allUCH,
TaOJIULbl, PUCYHKH, YEPTEXKHU, IpaUKH, BEIYUCICHHS, TPABUIBHO BBIIOJHAECT aHAJIN3 NOTPEIIHOCTEN.

OueHka 4 cTaBUTCS B TOM CITy4yae, €CIU y4Yallluiics BHIOTHUI paboTy B COOTBETCTBUU C TPEOOBAHUSIMHU
K OIIEHKE 5, HO JIOMYCTHJI ABA-TPH HeJloueTa, He OoJiee OHON Herpy0oi omuOKy U OHOTO HEI0YEeTa.

Onenka 3 craBUTCA B TOM CIy4ae, €CIM YYalMHCS BBIIOJHWUI PabOTy HE IOJHOCTHIO, HO 00bEM
BBINOJIHEHHON YaCTH TaKOB, UTO M103BOJISIET MOIYYUTh IPABUIIbHBIE PE3YIbTATHI U BBIBOJbI, €CIIH B XO/1€
IIPOBE/ICHUS OIBITA M U3MEPEHUI ObUIN IOMYIIEHbI OLINOKH.

Ouenka 2 CTaBUTCA B TOM CJyd4ae, €CIM yYallMHCS BBITOJHII PabOTy HE MOJHOCTBIO W 00BEM
BBIINOJIHEHHON pabOThl HE MO3BOJSET CHENaTh IPaBUJIbHBIC BbIBOJbI, BBIYMCIECHUS; HAOIIOJCHUS
IIPOBOAMIINCH HEMPABUIIBHO.

Onenka 1 cTaBUTCS B TOM Cllydae, €CJId yJallluiCs COBCEM HE BBIIIOIHMI padoTy.

Bo Bcex ClIy4dasaXx OLCHKa CHUKACTCA, €CIIU yanHﬁCﬂ HC co6n10nan Tpe60BaHHfI IpaBUJI 0e30I1acHOr0
TpyHaa.

4. IlepeyeHL OITHOOK.

|. I'pyOble ommoKu.

1. He3HaHue onpeneneHUi OCHOBHBIX IOHSTHUH, 3aKOHOB, NpPaBW, TOJOXKEHUH TEOpHH, (OpMYII,
OOIIENPUHATBHIX CHMBOJIOB, 0003HaUEHHSI (PU3MUYECKUX BEJINYMH, €IUHHUILY U3MEPEHHUS.

2. HeymeHue BBIIEIATH B OTBETE TIIABHOE.

3. HeyMeHue mnpuUMEHSATh 3HAHUS MJs peHIeHHWs 3a1ad U OOBSCHEHHS (QHU3UYECKUX SBIICHHIA,
HETMPaBUWIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI, 3a/IaHUSI UM HEBEPHBIE OOBSCHEHUS XOJa UX PEIICHUs,
HE3HAHWE TIPUEMOB peIIeHHUs 3a/ady, aHAIOTMYHBIX paHee peIIeHHBIM B KJacce; OIIUOKH,
MOKa3bIBAIOIIME€ HEMPABUIBHOE TOHMMAHUE YCJIOBUS 3aJa4yd WM HENPAaBWIbHOE HCTOJIKOBAHHUE
peneHusl.

4. Heymenue unTaTh U CTPOUTH IpapuKu U MPUHIUIHAIBHBIE CXEMbI
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5. HeymeHue noAarotoButh K paboTe yCTaHOBKY WJIM JIaODopaTOpHOe 00OpYyIOBaHUE, IMPOBECTU OIIBIT,
He0OXOIMMBIE pacyeThl WIIM UCIIOJIb30BATh MOJyYE€HHbIE JaHHBIE JJIsS BHIBOJIOB.

6. HeOpexxHoe OTHOIIIEHHE K JTA0OpaTOPHOMY O0OPYIOBAaHUIO U U3MEPHUTEILHBIM TPHUOOpaM.
7. HeymeHue onpeaenuTs MoKa3aHUsi U3MEPUTEIHLHOTO MPUOopa.
8. Hapymmenue TpeboBanmii mpaBui 6€30MacHOTO TPy/ia MPH BHITOJIHEHUH SKCIIEPUMEHTA.

Il. HerpyObie omun0km.

1. Herounoctu popmynupoBoK, orpeneiaeHuii, 3aKOHOB, TEOPHil, BBI3BAHHBIX HETIOJIHOTON
OTBETa OCHOBHBIX MPHU3HAKOB ormpeaenseMoro moHsTHs. OmmOKH, BBI3BAaHHBIE HECOOIIOICHUEM
YCIIOBUH MPOBEJCHHUS OIBITA WIH U3MEPEHUH.

2. OmmOkr B YCIOBHBIX O0O3HAYEHHUSX HA NPHUHIUIUATBHBIX CXEMaX, HETOYHOCTHU
4yepTexeid, rpaduKoB, CXEM.

3. [Tpomyck Wi HETOYHOE HANTMCAaHNE HANMEHOBAHUH €TUHUI] PU3NICCKUX BEITUUHH.

4, HepaunonanbHblii BEIOOp X012 pEIICHHUS.

111. Hegouernl.

A HepamuoHanbHbIE 3alUCH TPH  BBIYHACICHUSNX, HEPAIMOHAIBHBIE TPUEMBl  BBIYMCIICHHIA,
npeoOpa3oBaHUi U PEIICHHS 3a/1a4.

A ApudpmMerndeckre OMMOKH B BBIUYMCICHHSX, €CIH ITH OMIMOKH rpy0O HE MCKaXKAIOT PEabHOCTH
MOJTYYSHHOTO Pe3yJIbTara.

A OtzaenbHBIE TOTPEITHOCTH B (HOPMYITHMPOBKE BOIIPOCA UM OTBETA.

A HeOpexHOe BBIITOJIHEHHE 3alTUCEH, YePTEKEH, CXeM, rpauKOB.

A Opdorpadudeckue u MyHKTyallMOHHBIC OITUOKH.

YuyeOHO-MeToANYeCKHH KOMILIEKT, HCI0JIb3yeMblil 1JIs1 peaau3anuu pado4eil nporpaMmMsl

=

®I'OC ocHoBHOrO 00111€T0 00pa30BaHUs (BBIXOAHbBIE TaHHBIE)

[TpumepHas mporpaMma 1o GU3UKe 1151 OCHOBHON IMIKOJIBI (BBIXO/IHBIE JaHHBIE)

3. A. B. Ileppimikun, H. B. ®unonosuy, E. M. I'yrauk. IIporpamma mo ¢u3uke aJisi OCHOBHOM
HIKOJIBL. 7-9 Kiacchl (BBIXOHBIE TAHHBIE)

N

4. ®wuzuka. 7 xknacc. YuebHuk (aBTop A. B. IlepbikuH). (BBIXOAHbBIE TaHHBIE)

5. ®usuka. Pabouas Terpans. 7 knacc (aBropsl T. A. Xannanosa, H. K. XanHaHoB). (BbIXOJHBIE
JTAHHBIE)

6. dusuka. Meronnueckoe nocobue. 7 knacc (aBropsl E. M. I'ytHuK, E. B. PribakoBa). (BbIXOAHbIE
JTAHHBIE)

7. ®wusuka. Tectol. 7 kacc (aBTopsl H. K. Xannanos, T. A. XanHaHOBa). (BBIXO/IHbIE JaHHBIE)

8. ®wmswmka. [lunakTrueckue MaTepuainsl. 7 kinacce (aBTopsl A. E. Mapon, E. A. MapoH).(BbIXo1HbIE
JTAaHHBIE)
9. ®wusmka. COopHUK BOIIPOCOB | 3a1a4. 7—9 kiaccel (aBTopsl A. E. Mapown, C. B. Tlo3otickwit, E.
A. MapoH). (BBIXOJHBIE JJAHHBIE)
10. DrekTpOHHOE MPUIIOKEHUE K YICOHHKY. (BBIXOIHBIC JTaHHBIC)
11. npyroe
DJEeKTPOHHBIE yueOHbIEC U3TAHUS
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1. ®usuka. bubnuoTeka HarsHBIX mocoouii. 7—11 knacceei(ox pegaknueit H. K. Xannanoga).
(BBIXOJIHBIC TAHHBIC)

2. JJaboparopubie paboThl Mo (usuke. 7 Kiaacc (BUpTyanbHaspuzndeckas sadopatopusi). (BBIXOIHBIE
JTAHHBIE)

OCHOBHbIE U JIONOTHUTEIbHBIE HH(HOPMAIIMOHHBIE HCTOYHUKHU, PEKOMEH/ITyeMble YYaIlllUMCs U
HCIOJIL3YEMBIC YUUTENIEeM (CANThl, KOMITBIOTEPHBIC MPOTrPAMMEI H T.I1.)

ATTecTanus NIKOJIbHUKOB IPOBOJAMUTCS C MCIOIb30BAHUEM MEYaTHBIX U3AaHUM (yKa3aTh KaKHX),
CPEICTB aBTOMAaTU3UPOBAHHOI'O KOHTPOJIS (yKa3aTh KaKHX), IPYyroe.

TpeGoBanus K MUHMMATBHOMY MATEPHAIbHO-TEXHHYECKOMY 00ecredyeHn 0
Peanuzanus yaueOHON AUCIUIUIMHBI TpeOyeT HAIMYHS yueOHOTO KaObuHeTa (U3UKH.

O6opynoBanue y4eOHOT0 KaOMHETa:
— TIOCAJIOYHBIC MECTa y4alluXcs;
— pabodee MECTO MpernoaBares;
— pabouas 10CKa;

— HaragHele  mocoOus  (yueOHHMKH, OMNOpHBIE KOHCIEKTHI-TUIAKAThI, CTEHIbl, KapTOUKH,
pa3naToyHbId MaTepuai, KOMIUIEKThI 1a00paTOPHBIX padoT).

TexHuueckue cpeacTtBa 06y‘ICHI/I${Z

— TIK,
—_— I/IHTCpaKTI/IBHaﬂ JOCKa.

KoHTpo.1b 1 o1leHKa pPe3y/IbTaTOB OCBOECHUS y4eOHOHN AUCHUILIMHBI OCYILECTBIIAETCS IpenojaBareiem
B IIpoIECCE NPOBEACHUS J1a00paTOPHBIX pabOT, TECTUPOBAHNUS, KOHTPOJBHBIX PabOT, JTUArHOCTUYECKUX
paloT, a TakXe BBIIOJIHEHUS 00Y4aIOIUMKCI HHANBUYAIbHBIX 331aHUH, IPOEKTOB, UCCIEI0OBAHUH.

CnHcoK pekoMeHIyeMoil JTuTepaTypBhl.

A [IpumepHbie mporpammsl o yueOHbIM npeameraM. dusnka 7 — 9 knacceel. M3gatenscTBo
«IIpocsemenuer, 2010 rog.

A A.B. IleppimkuH, ®usuka-7, y4yeOHMK Juis OO0II€00pa30BaTENbHBIX YUPEKACHUMH,
«poda», 2011 rox.

A A.B. IleppimkuH, ®usnka-8, y4dyeOHMK Uil 0O0II€00pa30BaTENbHBIX YUPEKICHUH,
«poda», 2011 rox.

A A.B. Ileppimkun, EM. T'yrHuk, ®usuxa-9, yueOHUK 111 00I1€00pa3oBaTEIbHbBIX

yLIpe)KI[eHI/II/I «dpoda», 2011 rox.
JLLA. Kupuk, ®usuka-7, caMOCTOSITeIbHBIE U KOHTPOJIbHBIE paboThl, «Miekcay, 2011

rof.

A JILA. Kupuk, ®usmnka-8, caMoCTOsITeNIbHbIE U KOHTpOJbHbIE paboThl, «Mnekca», 2011
rof.

A JILA. Kupuk, ®usuka-9, camoctosiTelibHble U KOHTpOJbHbIE padoThl, «Mnekca», 2011
rof.

A B.C. Jlebenunckas, ®usuka-7, Jluarnoctuka npeaMeTHON O00y4ye€HHOCTH (KOHTPOJIBbHO-
TPEHUPOBOYHBIE 33/1aHNUs, TUATHOCTUYECKUE TECThI U KapThl), Bonrorpaa «Yuautensy, 2009 rox.

A B.C. Jlebenunckas, ®usuka-8, Jlnarnocruka npeaMeTHON O00y4yeHHOCTH (KOHTPOJIBHO-
TPEHUPOBOUHBIE 331aHNUs, TUATHOCTUYECKHE TECTHI U KapThl), Bonrorpan «Yuutensy», 2009 rox.

A B.C. Jlebenunckas, ®usuka-9, Jlnarnoctuka npeaMeTHON 00y4yeHHOCTU (KOHTPOJIBHO-

TPECHUPOBOYHBIC 3aJaHU, JUATHOCTHUYCCKUC TCCTHI U KapTBI), Bonrorpaﬂ «qu/ITeJ'IL», 2010 roa.
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