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IMPOI'PAMMA OCHOBHOI'O OBHIET'O OBPA3OBAHUS. ®PU3UKA.
7—9 Ki1acchbl

ABtopbl: A. B. Ilepviuukun, H. B. Qunonosuy, E. M. I ymuux

IMNOACHUTEJIbHAS 3AITUCKA

[Tpemiaraemast pabouast nmporpamma peanusyercs B yueOHukax A. B. Ileppimkuna «Du3ukay»
s 7, 8 kinaccoB v A. B. Ilepeimikuna, E. M. I'yrauk «®uszukay it 9 kiacca cucteMbl «BepTukaiby.

[Iporpamma cocraBneHa Ha ocHoBe DyHIAMEHTAIBHOTO SApa COACpXKAHHUS OOIIEeTo
obOpazoBanus U TpeGoBaHuil Kk pe3yiabTaTaM OoOydeHHUs, IpeACTaBiIeHHbIX B CTaHAapTe OCHOBHOIO
o011ero o0pa3oBaHusl.

[Iporpamma  ompexpenseT — coaepKaHHe M CTPYKTypy  Y4eOHOro  marepuaa,
MOCIIEA0OBATEIHPHOCTh €T0 U3YYeHUs, MyTH (HhOPMHUPOBAHUS CHCTEMBI 3HAHWM, YMEHHHA U CIIOCOOOB
NEeSTENbHOCTH, PA3BUTHSI, BOCIHTAaHUS M coLMalu3anuu ydamuxcd. [Ilporpamma MoxeT
UCTIOJIB30BAThCS B 00II€00pa30BATEIbHBIX YUPEXKICHUAX PA3HOTO TPOPUIIS.

[Iporpamma BKIIIOYAeT MOSICHUTENIBHYIO 3alUCKy, B KOTOpPOM MpomucaHbl TpeOOBaHUS K
JUYHOCTHBIM U METApPEeIMETHBIM pe3yibTaTaM O0yUeHUs; COJIEpKAHUE Kypca C IepeyHEM pa3/ieioB
C yKazaHHEM 4YHucClla 4acoB, OTBOJUMMBIX Ha HMX H3y4YeHUE, U TPeOOBAHHSAMHU K MPEAMETHBIM
pe3ynbraraM OOYYCHHS; TEMAaTHYeCKOE TUIAHUPOBAHHE C OIPEICIICHUEM OCHOBHBIX BHJIOB y4eOHOM
JESATENIbHOCTH IIKOJIBHUKOB; PEKOMEH/IallMU TI0 OCHAIIEHUIO Yyu4eOHOTro mpolecca.

OO0umas xapakTepucTHKA y4e0HOr0 nmpeaMera

[[IkonpHBIA Kypc (U3MKU — CHUCTEMOOOPA3YIOIIUN ISl €CTECTBEHHO-HAYUYHBIX IMPEAMETOB,
HOCKOJIbKY (pU3MUECKHE 3aKOHBI, JIEKAIHEe B OCHOBE MUPO3/AaHHUs, SBJISIOTCS OCHOBOM COJEepKaHUS
KypCOB XUMUU, OnoJoruu, reorpadpun n actpoHomun. @u3nuka BOOPYyKaeT MKOJbHUKOB HAyYHBIM
METOJIOM IO3HaHMS, O3BOJISIFOIIMM M0JIy4aTh 0ObEKTHUBHBIE 3HAHUSA 00 OKPY)KaIOIEM MHpE.

B 7 u 8 xmaccax mpoHCXOAMT 3HAKOMCTBO C (PU3NYECKUMHU SBIICHUSMH, METOIOM HAYYHOTO
NO3HaHUA, (HOPMUPOBAHUE OCHOBHBIX (U3MUECKHX MOHATHM, NPUOOpETeHHE YMEHUH H3MepATh
¢usznueckrue BEIMYMHBI, MPOBOJUTH Ja0OPATOPHBIN SKCIIEPUMEHT 1O 3aJaHHON cxeme. B 9 kmacce
HAUMHAeTCs M3y4eHHE OCHOBHBIX (DU3MUECKHUX 3aKOHOB, JIaOOpaTOpHbIE pabOThl CTAaHOBATCS OoJiee
CJIO’KHBIMU, IIKOJBHUKH Y4aTcs TUIAHUPOBATh SKCIIEPUMEHT CaMOCTOSATEIbHO.

Ilesn u3ydyeHus (UMK B OCHOBHOM LIKOJIE CIEIyOIIHE:

* YCBOEHHUE yUYalIUMUCS CMBICJIA OCHOBHBIX MOHATUN U 3aKOHOB (PM3UKH, B3aUMOCBSI3U
MEXIy HUMH;

* (popMHpOBaHME CUCTEMBI HAYYHBIX 3HAHUW O IPUPOJIE, €€ PyHIaMEeHTaIbHBIX
3aKOHaXx JUJIs MOCTPOEHUsS MPeCTaBICHUS O (U3NYECKOM KapTHHE MUPA;

* cucTeMaTH3alus 3HaHUH 0 MHOT00Opa3uK 0ObEKTOB U SIBJIEHUI IPUPOJIbI, O
3aKOHOMEPHOCTSIX MPOLECCOB M O 3aKOHaX (PU3MKH JUIsl OCO3HAHUS BO3MOXKHOCTH Pa3zyMHOIO
MCII0JIb30BAaHUSI IOCTUKEHUN HayKH B JaJIbHEHIIeM pa3BUTUH LIMBUIIM3ALINY;

* (hopmupoBaHue YOEXK/IEHHOCTH B MIO3HABAEMOCTH OKPYXKAIOILEro MUpa U JOCTOBEPHOCTH
HAy4YHBIX METOJIOB €r0 U3Y4YEHHUS;

* OpraHu3alrs 3KOJOTMYECKOTO MBIIIIECHHS U [IEHHOCTHOTO OTHOLIEHUS K IIPUPOJIE;

* pa3BUTHUE NIO3HABATEIbHBIX HHTEPECOB U TBOPUECKUX CIIOCOOHOCTEN ydamuxcs, a
TaK)kKe MHTEepeca K PACIIMPEHHIO U YriyOJeHHio (U3MUecKMX 3HAaHUM W BbIOOpa (U3MKHU Kak
NpoQUIBHOTO MpeaMeTa.

JlocTikeHue nesei obecrneunBaeTcsi peleHneM CIeAYIOINX 3aAaY:

* 3HAKOMCTBO YYalIUXCs C METOJIOM Hay4YHOT'O O3HAHUS U METOJAMH UCCIEI0BAHUS
00BEKTOB U SIBJICHUN PUPOJIBI;

* IpUOOpETEeHNE YUAIIUMUCS 3HAHUN O MEXaHUUECKUX, TEMIIOBBIX, 3JIEKTPOMArHUTHBIX
U KBAaHTOBBIX SIBICHUSX, PU3NUECKUX BEIMUYNHAX, XapAKTEPU3YIOIIUX 3TH SIBICHHUS;

* popMupoBaHMEe y ydaliuxcsi yMeHU HaOIt0AaTh TPUPOIHBIE BICHUS U BBIIOIHATH
ONBITHI, Ja0opaTopHble pPabOTHl M OKCIEPUMEHTAIbHBIE HCCIEIOBAaHUA C HCIHOJIb30BAHUEM



U3MEPUTENbHBIX TPUOOPOB, IMHUPOKO MPUMEHSEMBIX B IIPAKTUUECKOHN KU3HU;

* OBJIAJICHUE YUAIIUMUCS TAKUMH OOILEHAyYHBIMU MOHATUAMH, KakK IPUPOJHOE
SBJICHUE, AMIIMPUUYECKH YCTAHOBJICHHBIH (akT, mpoliema, TUMOTe3a, TEOPETUYECKHH BBIBOJ,
pe3ynbTaT HKCIEPUMEHTAIbHON IPOBEPKHU;

* MOHMMAaHUE YYAIIUMHUCS OTJIMYMIA HayYHBIX JAHHBIX OT HEIPOBEPEHHOMN
UH(pOpMalLUY, LIEHHOCTU HAyKHU Ul YJOBJIETBOPEHUS OBITOBBIX, IPOU3BOJCTBEHHBIX U KYJIbTYPHbIX
noTpeOHOCTEN YeTIOBeKa.

JlaHHBII KypC ABJISETCSA OJHUM M3 3BEHbEB B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHbBIX 3HAHUM
yudanmxcs Hapsay ¢ XuMuel, Ouosoruei, reorpadueil. [IpuHmmn nocrpoeHus Kypca - o0beJuHeHNE
U3ydaeMbIX (AaKTOB BOKPYI 00IIMX (U3NUYECKUX UAEH. DTO MO3BOJIMIO pacCMaTPUBATh OT/IEIbHbBIE
SBJICHHSI M 3aKOHBI, KaK YacTHBIE CiIydau Oojiee OOIMX MOJIOKEHUH HayKW, YTO CIOCOOCTBYET
IOHUMAaHHIO MaTepHaja, pa3BUTHIO JIOTHYECKOT0 MBIIUIEHHUS, @ HE IPOCTOMY 3ay4YMBAaHHUIO (DAaKTOB.

W3yuenue cTpoeHus BemecTBa B 7 KJIacce CO3AaeT MPEACTaBICHHS O MI03HABAEMOCTH SIBJICHUH,
uX OOYCJIOBIEHHOCTH, O BO3MOKHOCTH HEIPEPBIBHOIO YIIyOJ€HHsT W TONOJHEHUS 3HaHWM:
MOJIEKyJla - aTOM; CTPOCHHE aToMa - 3JEKTpoH. Jlajmee 5TH 3HAHUS HCIONB3YIOTCS NMPU H3y4YCHUU
Macchl, IUIOTHOCTH, JaBJeHHMs ras3a, 3akoHa llackans, oOBsSICHEHUHM H3MEHEHMsI aTMOC(epHOro
JTABIICHUSL.

B 8 kitacce mpojoikaeTcs UCHONIb30BAHUE 3HAHUIM O MOJEKyJaX MpU M3YyYEHHH TEIUIOBBIX
aBiieHud. CBesleHus 0 AJIEKTPOHHOM TEOpUM BBOJATCA B pasjiene «JIEKTpUUECKUe siBieHus». Jlanee
U3y4YaroTCsl AJIEKTPOMArHUTHBIE U CBETOBBIE SIBJICHMUS.

Kypc ¢usukm 9 knmacca pacimmpsieT ¥ CHCTEMATH3UPYET 3HAHUSA 10 (PHU3UKe, TOTyICHHBIE
yyanmucs B 7 ¥ 8 Kjaccax, OoJHUMas UX Ha YPOBEHb 3aKOHOB.

HoBrIM B conepkanuu Kypca 9 kiacca siBIS€TCs BKIIIOUEHUE acTpOPU3NIECKOr0 MaTepraia B
cooTBeTcTBUU ¢ TpeboBaHusiMu OI'OC.

MecTo npeamera B yueOHOM IJI1aHe

B ocHoBHOI#1 mKose ¢pusnka uzyyaercs ¢ 7 no 9 kiacc. YueOHslii mian cocrasiser 306
y4eOHBIX 4acoB, B TOM unciie B 7, 8, 9 knaccax mo 102 yueOHBIX YacoB U3 pacyeTa 3 yueOHBIX Jaca B
HEJIEIIO.

B cooTBeTcTBHHM ¢ y4eOHBIM IUTAHOM KYpCY (DM3UKH MpeaecTByeT Kype «OKpyKaromui
MUD», BKIIOYAIOIUNA HEKOTOPbIE 3HAaHUs U3 00JacTH (GU3UKU U acTpoHOMHH. B 5 - 6 kinaccax
BO3MOYKHO TIperoiaBaHue Kypca «BBeJieHre B eCTeCTBeHHO-HAayUHbIEe ITpeaMeThl. EcTecTBO3HaHMEY,
KOTOPBIIl MOXKHO paccMaTpuBaTh Kak MPOMNEIEBTUKY Kypca (u3uku. B cBoto ouepens, cosepkanue
Kypca (pU3UKN OCHOBHOM HIKOJIBI, SIBJISISICH 0a30BBIM 3B€HOM B CHCTEME HETPEPHIBHOTO
€CTECTBEHHO-HAY4YHOT0 00pa30BaHus, CIYKHUT OCHOBOM JIJIsl MOCNIEAYIOIIel YPOBHEBOW U MPOQPHIIbHOM
nuddepeHunanum.

Pe3ysbTarhl 0CBOCHHA Kypca

JINYHOCTHBIMH pe3yJabTaTaMu 00y4YeHUs (HU3MKE B OCHOBHOMW IIKOJIE SBIISIFOTCS:

* c()OpMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB HA OCHOBE Pa3BUTHS MHTEUIEKTYaIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH yJaIInuxcs;

* yOEXJIEHHOCTh B BO3MOKHOCTH IMO3HAHUSI TPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOTO
UCITOJTB30BAHMUS JTOCTHIKEHWH HAyKW M TEXHOJOTHUH JUIS JaJbHEHWIIero pa3BUTHSI YEIOBEYECKOTO
oOmiecTBa, yBaKEHHE K TBOpIAM HAyKd M TEXHHMKH, OTHOLIEHHE K (U3UKE Kak DJIEMEHTY
00111e4esI0BeYECKON KYIbTYpHI;

* CaMOCTOSITENILHOCTh B IPUOOPETEHUN HOBBIX 3HAHUH U MPAKTUYECKUX YMEHUH;

* TOTOBHOCTH K BBIOOPY KH3HEHHOTO ITYTH B COOTBETCTBHH C COOCTBEHHBIMU
UHTEpPECaMu 1 BO3MOKHOCTSIMH;

* MOTHBAIUsT 00pa30BATEIBHON JAESITETFHOCTH MIKOJIHHIUKOB HA OCHOBE JIMYHOCTHO
OPHEHTUPOBAHHOTO MOJIX0/1a;

* (hopMHpOBaHHE IEHHOCTHBIX OTHOIIEHUH IPYT K APYTY, YUUTEIIO, aBTOpaM
OTKPBITUH U N300peTeHuil, pe3ynbraTaM 00y4eHHUs.

MeTanpeaMeTHBIMHU pe3yJabTaTaMu 00ydeHUs (U3NKE B OCHOBHOMH IIKOJIE SBIISTFOTCS:

* OBJIaJICHUE HABBIKAMU CAMOCTOSATEIHLHOTO MPHOOpPETEHHs] HOBBIX 3HAHUH,



OpraHu3aluu Y4eOHOH MesTeIbHOCTH, NMOCTAaHOBKU IleJIel, IUIAHUPOBAHUS, CAMOKOHTPOJS M
OLICHKHM PE3yJbTaTOB CBOEH NEATENbHOCTH, YMEHUSAMH IPEIBUACTH BO3MOXKHBIE PE3yJIbTaThl CBOUX
JICUCTBHM;

* IOHUMAaHUE PA3IMUUNA MEXAY UCXOIHBIMU (PaKTaMU U TUIIOTE3aMHU JUJIS UX
00BSICHEHU S, TEOPETHUECKUMH MOJEISIMU U PEaIbHBIMU O0BEKTAMH, OBJIAJICHUE YHHUBEPCATbHBIMH
yueOHBIMM JE€HCTBUAMU Ha [pPUMEpax THUMNOTe3 s OOBACHEHUS U3BECTHBIX (PAKTOB U
HKCIEPUMEHTAIBHON MPOBEPKH BBIIBUTAEMBIX THUIIOTE3, Pa3pabOTKH TEOPETHUECKHX MOJENeH
IIPOLIECCOB UJIH SIBJICHUII;

* (hopMupoBaHre yMEHUI BOCIPUHUMATD, TIEpepadbaThIBATh U MPEAbSBIATH
uH(pOpMaILMI0O B  CIOBECHOH, 0O0pa3HOl, cHUMBOIMYECKOH QopMax, aHaJIU3UPOBATh M
nepepadaTbIBaTh MOTYyYECHHYIO HH)OPMAIMIO B COOTBETCTBHHU C ITOCTABICHHBIMH 33]a4aMH, BBIICTISAThH
OCHOBHO€ COJIep’KaHNe IPOYUTAHHOIO TEKCTa, HAXOAUTh B HEM OTBETHI HA IIOCTABJIEHHBIE BOIIPOCHI U
u3JaraTh ero;

* IpHOOPETEHUE OIBITA CAMOCTOSTEILHOIO IOUCKA, aHAJIM3a U 0TOOpa HH(pOpMaLUH ¢
UCTIOJIb30BAHUEM PA3JIMYHBIX MCTOYHUKOB M HOBBIX MH(OPMALMOHHBIX TEXHOJIOTHHA JUIS PEIICHUS
[IO3HABATENIbHBIX 3a/a4;

* pa3BUTHE MOHOJOTHYECKOW WM JHAIOTHYECKON pedH, yMEHHUS BBIPAXaTh CBOM MBICIH U
CHoCcOOHOCTHU BBICIYLINBATh COOECEIHNKA, IOHUMATh €r0 TOUKY 3pEHus, IPU3HABaTh MIPaBoO JPyroro
YeoBeKa Ha HHOE MHEHHE,

* OCBOEHHUE IIPUEMOB JIEUCTBUI B HECTAHAAPTHBIX CUTYAIUsX, OBJIAJACHUE 3BPUCTUYECKUMHU
METO/IaMH pelIeHus: Ipodem;

* (opmupoBaHue yMeHHI paboTaTh B TpYIIE C BBIIOJHEHHWEM pPa3JIUYHBIX COLMAIbHBIX
pOJIeH, IPEACTABISATh U OTCTAUBATH CBOU B3TJISIBI U yOSKICHHSI, BECTH TUCKYCCHIO.

IIpeamerHble pe3yabTaTbhl OOy4eHHMs (HU3MKE B OCHOBHOM IIKOJIE€ MPEICTABICHBl B
COJIEpYKaHUH Kypca IO TeMaM.

COJEP)XAHME KYPCA

7 kaacc (102 4, 3 4 B HegeJI10)

Bgenenue (5 1)

®dusnka - Hayka o npupoze. Pusnueckue spiaeHusd. Ousnueckue cpoiictBa ten. Habmonenue u
onucanue (usnueckux spiaeHui. dusndeckre BenmuuuHbl. M3mepeHus Qpu3NdyecKuX BETUYUH: JJIMHBI,
BpeMeHH, Temreparypbl. Dusnyeckue mpuOopbl. MexayHapoaHas cucTeMa €IUHHIL. TOYHOCTh U
MOTPELIHOCTb U3MepeHni. Du3KKa U TEXHUKA.

OPOHTAIJIBHASA JIABOPATOPHA S PABOTA
1. Omnpenenenue eHHI IEICHNUS U3MEPUTEIHLHOTO TIpUbOpa.

IIpenmMeTHbIMHU pe3yJbTATAMMU O0YUYEHHUS 110 TAHHOU TEME SIBIISTFOTCS:

- MOHMMaHHue PU3NUECKUX TEPMHUHOB: TEJO, BEIIECTBO, MATEPHS;

- YMCHHUE ITPOBOAUTDH Ha6J'IIOI[eHI/I$I (1)I/ISI/I‘~ICCKI/IX $IBJ'IGHI/II71; U3MEPATH (1)I/I3I/I‘-IGCKI/IG BCJINYUHBI:
paccTosiHue, MPOMEXYTOK BPEMEHH, TEMIIEpaTypy; ONPEAeTsITh IIeHY JeNeHHs Kbl Tprudopa c
Y4€TOM TOTPEIIHOCTA U3MEPECHHS,

- MIOHMMaHHE POJIU YUEHBIX HaIIeH CTPaHbI B Pa3BUTHH COBPEMEHHOM (DM3UKHU U BIUSHUH HA
TEXHUYECKUH U COLMATILHBIN MPOrpecc.

IlepBoHayabHBIE CBeIeHNUSI 0 CTPOCHUM BelecTBa (8 1)

Crpoenue BemiectBa. OMBITHI, JTOKA3bIBAIOLIME aTOMHOE CTPOEHHE BelIECTBA. TerioBoe
JIBIDKEHHE aTOMOB M MOJIEKYJ. bpoyHoBckoe nBmxenue. uddysus B razax, >KHAKOCTIX U TBEPIbIX
Tenax. B3aumopeiicTBue yacTuil BellecTBa. ArperatHble COCTOSIHMS BellecTBa. Mojenu cTpoeHus
TBEPJBIX TEN, XUAKOCTEH W Ta30B. OOBSCHEHHE CBOMCTB Ta30B, XUIKOCTEH M TBEPIBIX TEN Ha



OCHOBC MOJICKYJIAPHO-KHHCTHYCCKUX HpeﬂCTaBHeHHﬁ.

OPOHTAJIbBHASA JIABOPATOPHAS PABOTA
2. Onpenenenue pa3MepoB MajlbIX TEJl.

IIpexMeTHBIMU pe3yabTaTaMH OOYYCHUS IO JAHHOW TEME SIBIISFOTCSL:

- MIOHUMAHKE U CIIOCOOHOCTh OOBSICHITH (pr3nueckue siBreHus: AU Qy3us, OoabIas
C)KUMAEMOCTh Tra30B, MaJiasi COKUMAEMOCTbh KUJIKOCTESH U TBEPABIX TEll;

- BJIAJICHUE DKCIEPUMEHTAIBHBIMU METOJAMHU WCCIICJIOBAHMS TPU OMPECIICHUN Pa3MepoB
MaJIbIX TEJ,

- IOHUMaHUe TIPUYUH OPOYHOBCKOTO JBMKCHHS, CMAUYMBAHUS U HECMAYUBAHUS TN, PA3JINUMs B
MOJICKYJISIPHOM CTPOCHHUHU TBEPIBIX TEJ, )KUIKOCTEH U Ta30B;

- ymeHue moib3oBaThcsi CU W mepeBOAUTh €NUHUIBI U3MEpPEeHHsS (DU3MYECKUX BEIUYHH B
KpaTHBIC U JIOJIbHBIC CIIUHUIIBI;

- YMCHHE HCIIOJIb30BaTh TIOJYYCHHBIE 3HAHUS B IOBCEIHEBHOU >XKWU3HU (OBIT, SKOJIOTHS,
OXpaHa OKPYXKAroIeH CpeJibl).

B3anmopaeiicrBus Tea (29 u)

Mexanunueckoe nBukeHue. Tpaekropus. Ilyrs. PaBHOMEpHOE M HEPAaBHOMEPHOE JIBUKCHHE.
Ckopoctb. I'paduku 3aBUCMMOCTH NIYTH U MOJYJS CKOPOCTHM OT BpEMEHHU JBMKeHus. WHepuus.
WNueptHOCTh Ten. B3anmonelicrBue ten. Macca tena. M3mepenue maccel tena. I[InoTHoCTh BemecTsa.
Cuna. Cuna tspxectu. Cuna ynpyroctd. 3akoH ['yka. Bec tena. CBs3b MEXIy CHIIOW TSKECTH H
maccoid Tena. Cuna TskecTM Ha JApyrux IuiaHeTtax. Jlunamomerp. CrnokeHue JBYX CHJI,
HaIlpaBJICHHBIX IO OfHOW mpsimoi. PaBHoneicTByromass nByx cui. Cuia TpeHusa. Pusnueckas
npupoa HebecHbIX Tesl COTHEUYHON CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTBI

. I3mepenne macchl Tela Ha phlyakKHBIX BECax.

. I3mepenue oobema tena.

. Onpenenenue MIOTHOCTU TBEPOIO Tea.

. I'papynpoBanue npyXKuHbI U U3MEPEHUE CUIT TUHAMOMETPOM.
. I3MepeHune cuiibl TpeHUs ¢ TOMOUIbIO JUHAMOMETPA.

~NOo O~ W

IIpeaMeTHBIMHU pe3yabTaTaMu 00yUYEHHMS IO JAHHOM TeMe SBIISIOTCS:

- MOHMMaHUE M CIOCOOHOCTh OOBACHATh (U3NYECKHE SIBJICHUS: MEXaHHYECKOE JIBUKCHHE,
paBHOMEPHOE U HEPAaBHOMEPHOE JIBH)KEHHE, NHEPIUS, BCEMUPHOE TATOTEHUE;

- YMEHHE HU3MEPATh CKOPOCTb, MaccCy, CHILY, BEC, CHIIy TPEHHUs CKOJIbXEHUS, CHIIy TPEHHUS
KaueHUs,, o0beM, IIJIOTHOCTh Teja, PaBHOACHCTBYIOIIYIO JBYX CWJI, ACHCTBYIOIIMX Ha TEJIO U
HaIPABJICHHBIX B OJIHY U B IPOTUBOIOJIOKHBIE CTOPOHBI;

- BJIAJICHUE DOKCIIEPUMEHTAIbHBIMU METOJaMU HCCIEAOBAHUS 3aBUCUMOCTH: MPONHJIEHHOIO
IyTH OT BPEMEHM, YJUIMHEHHUS NPYKUHBI OT NPHUIOKEHHOW CHIIBI, CHJIBI TSKECTH TeJla OT €ro
Macchbl, CUJIbI TPEHHUS CKOJIBKEHHS OT IUJIONIAJU CONPUKOCHOBEHUS TEJ U CHJIBI, MPHKUMAIOUIEH
TEJIO K MOBEPXHOCTU (HOPMAJIBHOTO JaBJICHUA);

- IOHUMAaHHE CMbICIIa OCHOBHBIX (PM3MUYECKUX 3aKOHOB: 3aKOH BCEMUPHOTO TSATOTEHHUS, 3aKOH
I'yka;

- BJIaJIeHHE CcI1I0cO0aMHU BBITTOTHEHHS PACU€TOB MPH HAXO0XKIEHUH: CKOPOCTHU (CpeHEll CKOpOCTH),
NyTH, BPEMEHHU, CHJIbI TSDKECTH, Beca Tella, IUIOTHOCTU Tesla, 00beMa, MacChl, CHUJIbl YNPYTOCTH,
PAaBHOJIEUCTBYIOLIEH IBYX CHJI, HAIIPABJICHHBIX 10 OJHOU MPSIMOI;

- YMEHHUE HaXOJHUTh CBS3b MEXIY (PU3NYECKUMH BEIMUYMHAMHU: CHIION TSXKECTH U Maccol Tena,
CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTH Teja C €ro Maccol 1 00beMOM, CUJION TAKECTH U BECOM
TENa,;

- YMEHHUE TIepeBOANTH (PU3HUECKUE BETMIUHBI U3 HecucTeMHBIX B CU 1 Hao0opoT;



- IIOHUMAaHHC HpI/IHI_[I/IHOB I[eﬁCTBHH I[I/IHaMOMeTpa, BC€COB, BCTpe‘-IaIOH_[I/IXCH B HOBCG,Z[HCBHOﬁ
KU3HH, U CTTIOCOO0B oOecTieueHus 6€30MaCHOCTH TP MX UCTIOIb30BaHUY;

- YMCHI/IG HUCIIOJIBb30BATH HOJIy‘-ICHHBIe 3HAHUSA B HOBCGHHCBHOﬁ KU3HHU (6BIT, OKOJOrIus, oxpaHa
OKpYIKaloIeh cpejibl).

JlaByieHUe TBEPABIX TeJl, dKUAKOCTEeH 1 ra3os (33 4)

HaBnenue. JlaBnenune tBepnabix ten. JlaBnenue rasa. OOBsCHEHHE NABJICHHS ra3a Ha OCHOBE
MOJIEKYJISIPHO-KMHETUUECKUX TpejcTaBieHuil. [lepenaua naBineHus razamMu ¥ KUIKOCTIMH. 3aKOH
[MTackansa. CooOmaromuecs: cocyabl. ATMocdepHoe naBieHne. MeToapl U3MEpeHHs aTMOC(epHOro
napieHusd. bapomerp, MaHOMETp, NMOPIIHEBOM >KUAKOCTHBIM Hacoc. 3akOH Apxumena. Y CIOBHS
njaaBaHus teia. Bo3ayxonnaBanue.

®POHTAJIbHBIE JIABOPATOPHBIE PABOTEI

8. Onpezenenye BITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B KUAKOCTh TEJIO.
9. BrrsicHeHHe yCIIOBU TJIaBaHUS TEJla B KHUIKOCTH.

IIpeaMeTHbIMU pe3yabTaTaMu OOY4EHHUS 110 JTAHHOW TEME SIBIISIFOTCS:

- NIOHUMAaHHUE U CIIOCOOHOCTh OOBSACHATH (PU3MUECKHE SIBICHHSA: aTMOC(hEpHOE aBJICHHUE,
JIaBJICHUE >XUIKOCTEH, Ta30B M TBEPJIbIX TeJ, IJaBaHUE TEJI, BO3AYXOIUJIaBAHHE, PACIIOJIOKECHUE
YPOBHS KHUAKOCTH B COOOMIAIONIMXCS COCYyNaX, CYIIECTBOBAHHWE BO3AYIIHOW OO0OJOYKU 3eMIIIO;
CIIOCOOBI YMEHBIIICHUS U YBEIIUUYCHUS JaBJICHUS,

- YMEHHE U3MepATh: aTMocepHOe  JaBlIeHHE, JaBIEHUE >KUJIKOCTU Ha JTHO U CTEHKH
cocyna, cuiny Apxumena;

- BJIaJICHUE DKCIEPUMEHTAIBHBIMU METOJAMH HCCIICIOBAaHUS 3aBUCHUMOCTHU: CHIIBI ApxuMmesna
OoT 00beMa BBITECHECHHOW TEJIOM BOJIbI, YCJIOBHM IJIaBaHUS Tela B JKUAKOCTH OT JCHCTBHSI CHIIBI
TSDKECTH M CUJIBI ApXHUMeNa,

- IMIOHUMAaHUE CMBICIAa OCHOBHBIX (PU3MUECKHX 3aKOHOB M yMCHHE MPUMEHITh HX Ha
npakThke: 3aKkoH [lackains, 3akoH Apxumena;

- TIOHMMAaHUE TMPUHIUIIOB JEHCTBUS OapoMeTpa-aHepoua, MaHOMETpa, MOPIIHEBOTO
KMJIKOCTHOTO HAcoca, THJPABIMYECKOTO Ipecca M CIocoO0B oOecrieueHuss 0e301acHOCTH MPU HUX
HCIOJIL30BaHHH;

- BJIaJICHHE CHocoOaMH BBIMOJHEHUS pPACUeTOB [JISi HAXOXICHHS: [aBICHUS, JaBIICHUS
JKUJKOCTH Ha JTHO U CTEHKHM COCYJa, CHJIbI ApXUMeJa B COOTBETCTBUHU C IMOCTABJICHHOW 3a7adel Ha
OCHOBAaHMH UCTIOIH30BAHUS 3aKOHOB (DU3HUKH;

- YMEHHUE UCIOIb30BaTh MOJYUYCHHBIC 3HAHUS B MOBCETHEBHOM KU3HU (9KOJIOTHS, OBIT, OXpaHa
OKpY>Karolen cpepl).

PaGora n momHoOCTh. JHeprus (20 1)

Mexanunueckas padota. MourHocTtb. [IpocThie MexaHu3Mbl. MOMEHT CHUJIBI. Y CIIOBUSI PABHOBECHS
pblyara. «30J0TO€ MpaBUiIo» MexaHWkH. Bunasl paBHoBecus. Kosadduuuent nonesnoro aeictus
(KI1H). Oneprus. [lotennuanbHas 1 KuHeTH4Yeckas sHeprus. [IpeBpaliiennue sHeprum.

OPOHTAJIBHBIE JTABOPATOPHBIE PABOThI

10. BrrsicHeHue yCIIOBUSI paBHOBECHS phlyara.
11. Onpenenenne KIIJl npu noabeme Tea 1o HAKJIOHHON IUIOCKOCTH.

IIpenmeTHBIME pe3yabTaTaMu 00YYEHUS IO JAHHON TeMe SBIISIOTCS:

- TOHMMaHWE U CIIOCOOHOCTh OOBSACHATh (U3UUYECKUE SIBICHHUSA: paBHOBECHE Tell,
NpeBpalleHrne 0JHOT0 BUAa MEXaHUYECKON YHEPTUU B JPYToOu;

- YMEHHE U3MEPATh: MEXaHUYECKYIO PadOTy, MOIIHOCTD, TJIe40 CHIIbl, MOMEHT cuiibl, KIT/I,
MOTEHIUATBHYIO M KUHETUYECKYIO SHEPTHIO;

- BJIaJICHUE DKCTIEPUMEHTATHLHBIMU METOAaMHU UCCIIEIOBAHUS TIPU OMPECICHUN COOTHOIICHUS



CHJI U TUICY, JIJISl PABHOBECHS pbIUara;
- IOHUMaHUE CMBICIIa OCHOBHOTO (PM3NYECKOTO 3aKOHA: 3aKOH COXPAHEHMSI SHEPTHH;
- MMOHMMAaHUE MPUHIUIIOB ACHCTBUS pblyara, OJIOKa, HAKIOHHOH IJIOCKOCTH M CIOCOOOB
obecriedyeHnst 6e30MacCHOCTH IIPU UX MCII0JIb30BaHUM;
- BJIQJICHHE CIIOCOOAMHU BBHIMIOJIHEHHS PACUETOB JJIsl HAXOKICHHS: MEXaHUIECKOM
paboThl, MOLIIHOCTH, YCIIOBUS PAaBHOBECHUS CHJI Ha pblyare, MoMeHTa cuibl, KII/I, kunetnueckoi u
IIOTEHLIUAJILHON YHEPIUH;
- YMEHHE UCIOJIb30BaTh [OJyUYCHHbIE 3HAHHSI B TIOBCETHEBHOM KU3HU (IKOJIOTHUS,
OBIT, OXpaHa OKPYKAIOILIEl CpeJibl).

HTorosoe noBropenue (4 1)

Hrorosasi KoHTpoJibHast padora (1 1)
Pe3zepBHoe Bpemsi (2 1)

8 kiaacce (102 4, 3 4 B HexeJ110)

IHoBTOpenue kypca ¢usuku 7 kiaacca (4 4)

TennoBbie aBjaeHus (31 4)

TenmoBoe nBmwkenue. TemoBoe paBHOBecue. Temnepatypa. Bayrpennss sneprus. Pabora
u temonepenaya. TemnonposogHocTs. Kousekuus. M3nyuenue. KonuuectBo TemioTsl. Y aenpHas
TEIUIOEMKOCTh. Pacuer koyinyecTBa TEMJIOTHI NIPU TEIJIOOOMEHE. 3aKOH COXPAaHEHHUs U MPEBpaLCHUs
SHEPruu B MEXaHWYECKUX M TEIUIOBBIX Mpoleccax. [lnaBienne u orsepaeBaHue KpUCTATUTMUECKUX
Ten. YaenbHas TemioTa miasiieHus. Mcnapenue u konjaeHcanus. Kunenue. BnaxkHocts Bo3ayxa.
VY nenbHas TemaoTta napoodbpazoBanus. OObsCHEHNE U3MEHEHUS arperaTHOr0 COCTOSIHUS BELIECTBA Ha
OCHOBE MOJIEKYJIIPHO-KMHETHUECKUX IpencraBieHuil. [IpeoOpasoBaHue 3HEpPrUuM B TEIUIOBBIX
MamuHax. JlBurarens BHyTpeHHero cropanus. Ilaposas TypOuna. KIIJ] TennoBoro asuratens.
DKoJornyeckue npoosieMbl UCIOIb30BaHUS TEIVIOBBIX MAIIHH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI
1. CpaBHeHHE KOJTUYECTB TEIJIOTHI MPU CMEIIMBAHUYU BOJIBI PA3HON TEMIIEPATYPHI.
2. smepenue yaenpHOM TeII0eMKOCTH TBEPIOTO Tea.
3. U3mepeHune BIa)XHOCTU BO3yXa.

IIpeaMeTHBIMH pe3yJbTaTaMH OOYYEHUS 110 JTAHHOW TEME SBIISIOTCS:

- IOHUMaHUE U CIIOCOOHOCTh OOBACHATH (PU3MUECKUE SBICHMS: KOHBEKLMS, H3IydeHHE,
TEIIONPOBOJHOCTh, M3MEHEHHWE BHYTPEHHEH HSHEPrHHM Tela B pe3ysibTaTe TeIUIoNepeaadn WIu
paboThl BHEUIHUX CHJI, UCNapeHHe (KOHAEHCAlMs) M IJaBlieHHe (OTBEp/IeBaHUE) BEILECTBa,
OXJIXKICHUE )KUJKOCTH TIPU UCTIAPEHUH, KUTICHHE, BBITIAICHUE POCHI;

- YMEHHUE U3MEPATh: TEMIEPATYPy, KOJIUUECTBO TETUIOTHI, yJASIbHYIO TEIUIOEMKOCTh BEIIECTRA,
yIACIbHYIO TEIUIOTY IUIABJICHUS BEIECTBA, BIAKHOCTh BO3yXa;

- BJAJICHUE OSKCIEPUMEHTAJIbHBIMH METOJAMU HCCIIEOBaHUS: 3aBUCUMOCTH OTHOCHTEIbHOU
BIAKHOCTH BO3[yXa OT JaBJICHHS BOISHOIO IMapa, COAEPXKAILIerocss B BO3AYXE IpU TaHHOH
TeMIepaType; JaBJIE€HUS HACHIIIEHHOTO BOJSHOTO IMapa; OINpeAeNeHHUs YIENbHOH TEeIIoeMKOCTH
BEIIIECTBA;

- IOHUMAHUE TIPUHLHUIIOB JEHCTBHS KOHJEHCAlMOHHOTO M BOJIOCHOTO THUTPOMETPOB,
MICUXPOMETpa, ABUTATElsl BHYTPEHHETO CrOpaHusi, apoBOi TypOMHBI U cioco0oB obecrieueHus 6e3
OTAaCHOCTH TPU MX UCIOJIb30BAHUH;

- IOHUMAHUC CMBbICJIa 3aKOHAa COXpPaHCHUA U TIPCBPAICHHUA OSHCPIrUU B MCXAHUYCCKHUX U
TCIJIOBBIX IMpONCCCAX U YMCHUC MPUMCHATDH CI'0 HAa IIPAKTUKCE,

- OBJIaACHUC Croco0amMu BBIIOJIHEHUS pacucToOB IS HAXOXKICHUS: yHeHLHOﬁ TCIINIOCEMKOCTH,
KOJIMYECTBA TCIIJIOTHI, H€O6XO)II/IMOI‘O AJIs1 Harp€BaHMA TEJIa UK BBIACIIAEMOTO UM IIPHU OXJIAXKICHUH,



y,[[@ﬂbHOﬁ TCIIJIOTHEI CI' OpaHI/I}I TOIIJINBA, yI[GHLHOfI TCIIJIOTHI IIJ1aBJICHUA, BJIA)KHOCTH BO3I[yX8.,
YAEIbHON TeIIoThl mapoobpazoBanus u koHaeHncaruu, KI1J[ TermmoBoro asurarens;
- YMEHHE HCIIOJIb30BaTh MOJyYCHHBIC 3HAHHUS B MOBCEIHEBHOM JKU3HU (PKOJOTHS, OBIT, OXpaHa

OKpY>Karolen cpepl).

DuekTpUYeckue siBjaeHus (38 )

Onextpu3auus Ten. J[Ba posa JIEKTpUUYECKUX 3apsiioB. BzanuMmoneicTBue 3apsKeHHBIX TeEl.
[IpoBOHUKHM, JUANEKTPUKH U TOJIYNPOBOJHUKHU. OIJEKTPUYECKOE I0Je. 3aKOH COXpPaHEHHUS
NIEKTPUYECKOTO 3apsaa. J[lenumocTs ayekTpuyeckoro 3apsiga. OnekTpoH. CTpoeHue aToma.
OnekTpuueckuii ToK. JlelicTBrE 3JIEKTPUUECKOTO MOJIs Ha 3JIeKTpUUecKue 3apsaabl. IcTOYHUKH TOKa.
Onektpuyeckas 1enb. Cuiia Toka. DIEKTPUUECKOe HANpsKeHHE. DJIEKTPUUYECKOE COMPOTHBIICHHE.
3akon Owma j1s yuyacTka uenu. IlociienoBaTenbHOE M MapajulebHOE COEAMHEHHE IMPOBOJHUKOB.
Pabora u wMmomHOCTh 3jekTpuueckoro Toka. 3akoH Jxoynsa-Jlenna. Konapencartop. Ilpasuna
0€3011acHOCTH MPH paboTe € IEKTPONPUOOPAMH.

OPOHTAJIBHBIE JJABOPATOPHBIE PABOTBI

4. COOpKa AJIEKTPUIECKOH e 1 U3MEPEHHE CHIIBI TOKA B €€ Pa3IMYHBIX yJacTKax.
5. 3mMepeHune HanpspKeHUs Ha PA3IMYHBIX YYACTKaX 3JIEKT PUUECKON LEIH.

6. PerynupoBaHue CHIIbI TOKA PEOCTATOM.

7. I3mepeHne conpoTUBIIEHUS IPOBOJHHUKA IPU IIOMOIIY aMIIEPMETPa U BOJbTMETPA.
8. 3mepeHne MOIHOCTH M pabOTHl TOKA B 3JIEKTPUYECKON JlamIie.

IIpeaMeTHBIMHU pe3yJIbTaTaAMM OOyUEHUs 110 JTaHHOH TeMe SBJIISIOTCS:

- IOHMMAaHHE U CIIOCOOHOCTH OOBICHSITH (1)I/I3I/I‘-I€CKI/I€ SABJICHUA: DJICKTpHU3alHA TCJI, HArpCBaHUcC
IPOBOJHUKOB AJIEKTPUUECKUM TOKOM, 3JIEKTPUUECKUI TOK B MeTauIaX, 3JIEKTPUUECKHUE SIBICHUS C
Mo3unuu CTpOCHUA aToMa, HCﬁCTBHH SJICKTPHUYCCKOI'O TOKA,

- YMEHHE U3MEPATh: CUIIY AJIEKTPUUYECKOr0 TOKA, 3JIEKTPUUECKOE HANPSIKEHHUE, ICKTPUUECKHI
3apsij, AJIEKTPUUECKOE CONPOTHUBIICHHE,

- BJIQJICHUE SKCIIEPUMEHTAIbHBIMM METOJaMH HUCCIIEJOBAHUS 3aBUCHUMOCTU: CHJIBI TOKa Ha
Y4aCTKEC LCIHU OT JJICKTPUYCCKOIO HAPSXKCHHUA, JICKTPUICCKOTO COIIPOTUBJICHUA ITPOBOJHUKA OT
€ro JUTMHBI, IJIOLIa/IU TOMEePEeYyHOro CeYeHUs 1 MaTepuarna;

- IOHUMaHHUEC CMBICJIa OCHOBHBIX (1)I/I3I/I‘~ICCKI/IX 3aKOHOB M YMCHHUC IPHUMCHATH HX Ha
NPAaKTHKE: 3aKOH COXPAHEHUs SJIEKTPUYECKOro 3apsaa, 3akoH Oma Juid ydacTKa LeNu, 3aKOH
[xoynsa-Jlenna;

- MOHMMaHUe MPHUHINIA AeHCTBUS JIEKTPOCKOIA, 3JIEKTPOMETPa, raIbBAHUUYECKOIO JIEMEHTA,
aKKyMyJsiTopa, GoHapuKa, peocraTa, KOHIEHCATOPa, JaMITbl HaKaTUBaHUs M CIIOCOO0B 00ecTIedeHHS
0€3011acCHOCTH MPH UX HCIIOIb30BAHUY;

- BJIaICHUC cnoco0aMi BBITOTHEHUS pacu€TOB I HAXOXJACHUA: CHUJIbI TOKA, HAIIPAKCHHA,
CONPOTHUBIICHUS NpPHU MapajjeNbHOM W [OCIEIOBAaTebHOM  COCAMHEHUH  MPOBOJHMKOB,
YACIBbHOTO COMMPOTUBIICHUA MPOBOAHUKA, pa6OTI)I U MOIOIHOCTH JJICKTPHUYCCKOI'o TOKA, KOJIMYCCTBA
TEIUIOTHI, BBIJIEISIEMOTO NMPOBOAHUKOM C TOKOM, EMKOCTH KOHAEHCATOpa, paboThl 3JIEKTPUUYECKOTO
MI0JIS1 KOHJIEHCATOpa, SHEPTUU KOHIEHCATOPA;

- YMEHHUE UCTIOJIb30BaTh MOJIY4YEHHbIE 3HAHUS B ITOBCEHEBHOM JKM3HU (3KOJIOTHS, OBIT, OXpaHa
OKpYy>Kalolllel cpe/ibl, TEXHUKA O€30MacHOCTH).

DJIeKTPOMArHUTHbIE siBJIeHUA (8 1)

OmnbiT Opcrena. MarautHoe nosie. MarHuTHOe 1Nojie NpsSMOTo TOKa. MarHuTHoe moJje
KaTylIKu ¢ TOKOM. IlocTosiHHBIE MarHWTBL. MarHuTHOe MOJ€ NOCTOSHHBIX MAarHUTOB.
MarnutHoe moiie 3emnu. B3ammopeicTBue MarsuToB. JIeHCTBHE MArHMTHOTO IIOJS Ha
IIPOBOJTHUK C TOKOM. DJIEKTPUYECKUI JIBUTATENb.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDBI



9. COopka 27IEKTPOMArHuTa U UCTIBITAHUE €T0 JCHCTBUA.
10. M3y4enwne 3MeKTPUUIECKOTO IBUTATENS TOCTOSHHOTO TOKA (Ha MOJICIH).

IIpeaMeTHbIMH pe3yabTaTaMu 0O0y4EHUS O JAHHOM TeMe SIBISFOTCS:

- IIOHHUMAaHHUE U CIIOCOOHOCTH OOBSICHATE (bl/I3I/I‘-ICCKI/Ie SABJICHHUA. HAMAaIrHU4YCHHOCTD
KeJe3a M CTalM, B3aMMO/ICHCTBIE MarHUTOB, B3aMMOJIEHCTBUE MPOBOAHUKA C TOKOM H
MarHuTHOM CTPCJIKH, ﬂeﬁCTBHG MAaravMTHOIO IMOJIAI Ha ITPOBOJHUK C TOKOM;

- BJIaJICHUE SKCIEPUMEHTAIBHBIMH METOJAaMH HCCIEIOBAHMS 3aBUCUMOCTH MarHUTHOTO
I[GI\/JICTBI/ISI KaTylIKH OT CWUJIbI TOKa B LICIIH;

- YMEHHUE HCIOJIb30BaTh MMOJyYCHHBIC 3HAHUS B TIOBCETHEBHOM JKM3HHM (JKOJOTHUS, OBIT,
OXpaHa OKpYXawUlel cpenbl, TEXHUKA OE30I1aCHOCTH).

CseroBble siBjeHus (15 )

HNctounuku ceera. [IpsmonuueiiHoe pacnpocTpaHEeHUE CBeETa.
Bunumoe nBuxenue cetui. OTpaxkeHue cBeTa. 3aKOH oTpakeHus csera. [lmockoe
3epkano. Ilpenomnenue cBera. 3akoH mnpenomieHus cBera. Jluuszel. DokycHoe
paccTtosiHue nMH3bl. Ontuyeckas cuia JauH3bl. M300pakeHus, gaBaeMble JHH30H.
I'ma3 xkak ontuueckas cucrteMa. OnTudeckue Nnpudopshl.

OPOHTAJIBHASL JIAGOPATOPHAST PABOTA
11. ITonyyeHnue u3o00pakeHUs NPU MOMOILIH JIMH3HI.

IIpeameTHBIMH pe3yJbTaTaMU 0O0yUYEHHS MO JAHHOU TeMe SABISAIOTCS:

- MIOHHUMAaHUE U CIIOCOOHOCTh OOBSACHSITH PU3UUSCKUEC SIBICHHUS:
NpsIMOJIMHEHHOE paclpoCTpaHeHHEe CBeTa, 00pa3oBaHNe TEHHU U MOJYTEHU, OTPAKEHHUE U
MPEJIOMIICHUE CBETA;

- yMeHHe u3MepATh (HOKYCHOE paccTOosiHME coOuparomeid TUH3HI,
ONTHUYECKYIO CHJIYy JUH3BI;

- BJIQJICHHE YKCIICPUMEHTAIBHBIMH METOJIAMH MCCIICIOBAHHUS 3aBUCUMOCTH: U300paKCHHS OT
paCION0KEHHS JIaMITBl HA Pa3JIMYHBIX PACCTOSHUAX OT JIMH3BI, yIiia OTPAXKEHHS OT yrja MaJcHUusd
CBETA Ha 3€PKAJIO;

- TOHUMAaHHUE CMBICTIa OCHOBHBIX (PU3MYECKUX 3aKOHOB U YMEHHUE MPUMEHSTHh UX HA
MPAKTUKE: 3aKOH OTPAKCHUsI CBETA, 3aKOH MPEIOMIICHUS CBETA, 3aKOH IPSIMOJIUHENHOTO
pacnpoCTpaHEHUs CBETA;

- pa3nu4ath (OKYC JIMH3BI, MHUMBIH QOKYC U (HOKYCHOE PACCTOSIHUE JTUH3bI, ONTUYECKYIO
CHJIY JIMH3BI U ONITHYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U PACCEUBAIOIIYIO JIMH3BI, U300paKEeHUsI,
JaBaeMble cCOOMpAroIIel U paccenBaroIel INH30M;

- YMEHHE UCIOJIb30BATh MOJTyUYCHHBIC 3HAHUS B IOBCETHEBHOM KU3HU (IKOJIOTHS, OBIT, OXpaHa
OKpY>Karolen cpepl).

Hrorosoe noBropenue kypca ¢pusnku 8 kiacca (3 4)

HUTorosasi koutTpoabHasi padora (1 u)
PesepBHoe Bpems (2 4)

0 kjace (102 4, 3 94 B Hexe110)

IToBTOpenne kypca ¢pusuxu 8 kaacca (4 1)

3akoHbl B3auMojaeiicTBUA U IBH:KeHHs TeJ (38 u)

MarepuanbHas Touka. Cucrema orcuera. Ilepemenienne. CKOpOCTb HPSIMOJUHEHHOTO
paBHOMEpPHOTrO  ABWXKEHHSA. [IpsAMoIMHENHOE  paBHOYCKOPEHHOE  JBHI)KEHHE: MI'HOBEHHAs
CKOpOCTh, YCKOpeHue, nepemeunieHue. ['paduxu 3aBUCMMOCTH KMHEMAaTHYECKUX BEJIWYHUH OT



BpPEMEHU IIpU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM ABM)KEHHHU. OTHOCHUTEIBHOCTH MEXAHMUYECKOTO
IBVOKCHHA. | 'eoleHTpHueckas W TeIHOLEHTpUYecKas cucTeMbl Mupa. MHeprumambHas cucrema
orcuera. 3akoHbl HproroHa. CBoOoaHoe mnaneHue. HeBecomocTh. 3aKOH BCEMHMPHOIO TSTOTEHHS.
HckyccTBennble criyTHUKY 3emud. mmynbc. 3akoH coXpaHEHUs! UMITyJIbca. PeakTHBHOE IBHKEHHE.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI
1. UccnenoBanne paBHOYCKOPEHHOTO IBIKEHHSI O€3 Ha4aIbHON CKOPOCTH.
2. 3mepenue yCKOpeHHsl CBOOOTHOTO MaIeHUSI.

IIpenMeTHBIMU pe3yabTaTaMH 00YYCHUS IO JAHHOU TEME SBIISIOTCS:

- IIOHUMAaHUEC U CHOCO6HOCTB OIIMChIBATH U 06TJSICH$ITB (I)I/ISI/I‘ICCKI/IG SABJICHUS: TMOCTYIIATCIIBHOC
NBW)KCHUE, CMECHA JIHA M HOYM Ha 3emiie, CBOOOJHOE IaJeHHE Tell, HEBECOMOCTh, IBW)KCHHUE II0
OKPY>KHOCTH C TIOCTOSTHHOH 110 MOJTYJ IO CKOPOCTBIO;

- 3HAHME€ M  CIIOCOOHOCTh  JaBaTh  OMNpeJAeTcHUs/Onucanus (U3NISCKUX TOHSITHH:
OTHOCHUTCJIIBHOCTb JABHIKXCHUSA, F'COLUCHTPHUYCCKAsA U T'CIMOLUCHTPHUYCCKAA CUCTCMbI MHpa; IICpBad
KOCMHYECKasi CKOPOCTh, PEaKTUBHOE JIBI)KCHHE, (PU3WYECKHUX MOJICJICH: MaTepuajbHas TOYKa,
cucTeMa  orcyera; (QHU3WYECKHUX  BEIIMYUH:  IEPEMEIICHHE, CKOPOCTh  PaBHOMEPHOTO
NPSMOJIMHEHHOTO  JIBMXKCHHS, MIHOBEHHAsh CKOPOCTh W YCKOPEHHE TIPU PaBHOYCKOPEHHOM
HpHMOJ’IHHCfIHOM ABUXKXCHHUH, CKOPOCTb U HCHTPOCTPEMUTCIBHOC YCKOPCHHUC IIPH PABHOMCPHOM
JBHKEHUU TeJIa 10 OKPYKHOCTH, UMITYJIbC;

- IOHUMAHUEC CMBICIIa OCHOBHBIX (1)I/I3I/I'-IGCKI/IX 3aKOHOB: 3aKOHBbI HI)IOTOHa, 3aKOH BCEMHUPHOTO
TATOTEHUS, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPAHCHUS SHEPTUU U YMEHUE MPUMEHSATh X Ha
[IPAKTHUKE;

- YMCHHUE NPUBOJIUTH IPHUMEPbl TEXHUYECKUX YCTPOWCTB M IKUBBIX OPTaHH3MOB, B OCHOBE
NepeMCeICHUA KOTOPBIX JICKHUT IMPHUHIOHII PCAKTUBHOIO IABWIKCHHA, 3HAHHUC U YMCHHC O6”I)$[CH$[TI)
YCTPOMCTBO M JICHCTBHE KOCMUYECKUX PAKET-HOCHTEIICH;

- YMCHHUEC H3MCPATH: MI'HOBCHHYIO CKOpOCTb MW  YCKOPCHHC Inpu pPaBHOYCKOPCHHOM
IPSIMOJIMHEHHOM JIBH)KCHHH, IIEHTPOCTPEMHUTEIbHOE YCKOPEHUE TIPH PABHOMEPHOM JIBUKCHHH 10
OKPYKHOCTH;

- YMEHHUE UCIOJb30BaTh MOJTYYCHHbIC 3HAHHUS B TIOBCETHEBHOM XM3HH (OBIT, SKOJOTHS, OXpaHa
OKpY>KaroIen Cpenl).

Mexanuyeckue KoJjiebanusi U BOJHbI. 3BYK (14 u)

Konebatensnoe pnBumxenue. KonebGanust rpyza Ha mnpyxuHe. CBoOoxHbIE KoyieOaHMS.
KonebarenbHas cucrema. MadTHUK. AMIIMTYAa, MEpUOJ, YacToTa KojebaHuil. ['apmoHMueckue
koneOanus. [IpeBpalieHue sHEpPruu Npu KojaedaTeaTbHOM JBHXKEHUH. 3aTyxaroliue KoJieOaHus.
Beinyxnennsie koneOanusi. Pe3onanc. PacmpocTpanenwe KojebOaHMi B yOpyrux cpenaax.
[lonepeunble U TpojoibHbIE BOJHBL. J[nuHa BosHBL. CBS3b MJIMHBI BOJHBI CO CKOPOCTBIO €€
pacrpocTpaHeHus ¥ MEePHO0M (J4acToToii). 3ByKOBbIe BOJHBI. CKOpOCTh 3ByKa. BwicoTa, TeMOp u
I'POMKOCTb 3BYyKa. JX0. 3ByKOBOH pe3oHaHc. IHTepdepeHuus 3BykKa.

OPOHTAJIBHA JIABOPATOPHAS PABOTA
3. MccrnenoBanue 3aBUCHMOCTH TIEPUOa U YaCTOTHI CBOOOHBIX KOJIEOAaHUM MasiTHUKA OT JJTUHBI
€ro HUTH.

IIpeameTHbIMH pe3yabTaTaMu OOyUEHUS IO JAHHOU TEME SBIISIOTCS:

- TOHMMAaHHE W CIHOCOOHOCTHh OIMCHIBATH M OOBSICHATH (DU3MYECKHE SIBICHUS: KOJICOaHUs
MaTeMaTUYECKOTr0 U MPYKUHHOTO MAsATHUKOB, pE30HAHC (B TOM YHUCJIE 3BYKOBOW), MEXaHHUYECKHE
BOJIHBI, JNTMHA BOJIHBI, OTPaKEHUE 3BYKa, 9XO0;

- 3HaHUE U CIIOCOOHOCTH J1aBaTh OMpeAeNieHus (PU3ndecKux MOHSATUH: CBOOOTHBIE KONeOaHUs,
KoJiebaTenpHasl CUCTeMa, MAasITHUK, 3aTyXaromue KojaeOaHus, BRIHYKJICHHBIE KOJICOaHUs, 3BYK U
YCIIOBUS €r0 pacmpocTpaHeHus; (PU3UYECKUX BEIMYHMH: aMIUTUTY/a, IEPUOJ U YacTOTa KoJIeOaHui,



COOCTBEHHAsl 4acTOTa KOJIeOaTEIbHOM CUCTEMBI, BBICOTA, TEMOP, TPOMKOCTh 3ByKa, CKOPOCTH 3BYKa;
(Gu3nyecKux Mojeseil: TapMOHUYECKUE KoJleOaHusl, MaTeMaTUUECKUN MasTHUK;

- BIAJCHHME SKCIEPUMEHTAIBHBIMM METOJlaMU HCCIIEJOBAaHMS 3aBUCHUMOCTH IEpHoAa U
YacTOTHI KOJeOaHU MasTHUKA OT JIJIMHBI €r0 HUTH.

DaekTpoMarauTHoe moJie (20 v)

OnHOpOoaHOE M HEOIHOPOAHOE MarHUTHOE nose. HanpaBneHue Toka U HanpaBJIEHUE JTUHUWU €ro
MarHutHoro mnousd. IlpaBuno OypaBumka. OOHapykeHHe MarHUTHOro moisi. IlpaBuiio neBoil pykw.
Nuaykiys MarHuTHOTO 1oJisi. MarautHbeid moTok. OnbiTel Papajes. DIeKTpOMarHuTHasE UHAYKIIHS.
Hanpasnenne nnnykunonsHoro toka. [Ipasuno Jlenua. SABienune camounaykuuu. IlepeMeHHBbIN TOK.
['enepaTtop nepemenHoro toka. [IpeoGpazoBanus 3Hepruu B 3MeKTporeneparopax. Tpanchopmarop.
[lepenaua snekTpUUECKON SHEPrUU HA PACCTOSHHUE. DJIEKTPOMArHUTHOE TOJIE. DJIEKTPOMATrHUTHBIC
BOJHBL. CKOpPOCTh pPacHpOCTpaHEHUs JJIEKTPOMArHUTHBIX BOJH. BiusHuE »31eKTpOMarHUTHBIX
U3IIy4eHUd Ha >KuBble opraHu3Mmbl. KosebGatenbHbld KOHTYp. [lomydeHue 3ieKTpOMarHUTHBIX
kojebanuii. [IpuHnunel paanocBs3u u TeneBuneHus. Murepdepenuus cera. DIeKTpOMarHUTHAS
npupona csera. IIpenomiienue cBera. [lokaszarens npenomnenus. [ucnepcus ceera. LiBera Ten.
CnexTtporpad u crnekTpockor. Tumsl ontudeckux cnekTpoB. CrnekTpanbHblil aHanui. [lornomenue
U UcnyckaHue cBera aromamu. [IpoucxosxieHne TMHeN4aTbIX CIIEKTPOB.

@®POHTAJIbHBIE JIABOPATOPHBIE PABOTbI
4. N13yueHue sBICHUS SJICKTPOMAarHUTHON HHIYKIIHH.
5. Habnronenue CrjiomHoro v JuHeHYaThIX CIIEKTPOB UCITY CKaHUSL.

IIpeameTHBIMHU pe3yJIbTATAMHU 00YUEHHUS 110 IaHHOM TEME SIBJISIFOTCS

- MOHUMAaHME U CHOCOOHOCTb OMHCHIBATH U OOBACHATH (U3NYECKUE SBICHUS/TIPOLIECCHI:
AJIEKTPOMArHuTHast UHAYKI WS, CAMOMHAYKIIUS, IIPEIOMIIEHHE CBETA, IUCIIEPCUs CBETA, MTOTJIOIIEHUE
U UCIIyCKaHME CBETa aTOMaMH, BOSHUKHOBEHHE JINHEMUAThIX CIEKTPOB UCIYCKAHUS U MOTJIOIIECHHUS;

- 3HaHUE U CIIOCOOHOCTH JaBaTh ONpEaeNCHUs/ONucaHus PU3NYECKUX TOHITHI:

MarHuTHOE I0Ji€, JIMHUM MarHUTHOM WHAYKIHUH, OJHOPOJHOE M HEOJHOPOJHOE MAarHUTHOE IOJeE,
MarHUTHBINA MOTOK, TEPEMEHHBIN 3JIEKTPUUECKHUM TOK, 2JIEKTPOMArHUTHOE IOJIe, 3JIEKTPOMarHuTHbHIE
BOJIHBI, 3JIEKTPOMAarHUTHbIE KOJeOaHUs, PaJUOCBA3b, BUIUMBIA CBET; (U3NUYECKHUX BEIUYUH:
MarHUuTHas WHAYKIHUS, WHIYKTUBHOCTH, IIE€PUOJl, YAaCTOTa W AaMIJIUTyJa dSJIEKTPOMArHUTHBIX
Kosie0aHui, ToKa3aTenu MPEeTOMIIEHUS CBETA;

- 3HaHue GOPMYITHUPOBOK, TOHMMAaHUE CMbICIIA U YMEHUE MPUMEHSTH 3aKOH
IpeJIoMJIeHUS cBeTa U npaBuio JleHra, KBaHTOBBIX MOCTYNaToB bopa;

- 3HaHHE Ha3HA4YeHWUs, yCTPOWCTBA U MPUHIUIIA IEUCTBUS TEXHUUECKUX YCTPOUCTB:
ANEKTPOMEXaHUYECKUI HHAYKIMOHHBIM Te€HepaTop NEpPeMEHHOTO ToKa, TpaHchopMmarTop,
KoJie0aTeNnbHbII KOHTYP, AETEKTOp, CIEKTPOCKOI, CIIeKTporpad;

- T[OHMMaHHUE CYTH METOJa CIIEKTPaJIbHOTO aHaJIM3a U €ro BO3MOKHOCTEM.

Ctpoenne atomMa u aTOMHOTO sigpa (16 1)

PannoakTHBHOCTH Kak CBUAETENHCTBO CIOXKHOTO CTPOEHHUS aTOMOB. Anb(a-, 6eTa- u ramma-
m3nyuenus. OnbiTel Pesepdopaa. Anepuas monens aroma. PagnoakTuBHBIE MpEeBpaIleHUs aTOMHBIX
anep. CoxpaHeHHe 3apsI0BOTO U MAacCOBOTO YMCEN MPH SIACPHBIX pEaKUUsIX. DKCIEPUMEHTAIbHbIE
METOABl uccleoBaHus dYacTull. I[IpoToHHO-HEWTpOHHass Mojnenb aapa. DPHU3HNYECKUH CMBICHT
3apsa0BOTO M MaccoBoro uuceln. M3oromnel. [IpaBuna cmemenus mis anbha- u O6era-pacnana mpu
SIEPHBIX peaKUusIX. DHEPrus CBA3M 4yacTull B sape. [enenuwe saep ypana. llemHas peakuus.
SnepHnas oSHepreTuka. OKOJOTHYECKHE TMPOOIEeMbl pabOThHl  aTOMHBIX  JJIEKTPOCTAHIIHH.
HoszumeTtpus. [lepron nonypacnaga. 3akoH paJMOaKTUBHOIO pacnaza. BausHue pagunoakTHUBHBIX
M3JIy4E€HUW Ha XUBbIe opraHu3Mmbl. Tepmosnepnas peakuusi. Mcrounuku sHeprum ConHua u
3BE3I.



®POHTAJIbHBIE JIJABOPATOPHBIE PABOThI
6. M3mepeHne eCTeCTBEHHOTO PaIualliOHHOTO ()OHA TO3UMETPOM.
7. 3ydenue neneHwus sapa aToMma ypaHa 1o gororpaduu Tpekos.
8. Onenka nepuojia mojiypacrnaja HaXxoSIIMXCsl B BO3AyXe MPOJAYKTOB paciiajia ra3a pajoHa.
9. M3yueHne TpeKoB 3apsyKEHHBIX YaCTHIL 110 TOTOBBIM (poTOrpadusim.

IIpeaMeTHBIMH pe3yJbTaTaMU OOY4YEHMS 110 TaHHOW TEME SBJISIOTCA:

- IOHUMaHUE U CIIOCOOHOCTh OMMCHIBATh U OOBICHSITH (PU3UUYECKUE SIBICHUS: PAIHOAKTUBHOCTD,
VMOHU3UPYIOINE U3ITY4YEHUS;

- 3HaHWE U  CIOCOOHOCTH  JlaBaTh  OMpeaesieHusi/onucanus (U3NYECKUX MOHSATUMN:
pPanMoOaKTUBHOCTh, ajb(a-, 0eTa- W raMMa-4acTUlbl, (U3MUECKUX MOJEICH: MOJIETH CTPOCHHS
atoMoB, npemioxkenasie J[. Tomconom wu D. PesepdopmoM;  IpOTOHHO-HEHTPOHHAS MOIEIh
aTOMHOTO f1pa, MOJENb Ipolecca JeNeHus sAapa aToMa ypaHa; (QU3NYECKHX BEJIMYUH:
MOTJIOLIEHHAs 1032 U3JIy4YeHUs, Kod3(QPUIMEHT KauyecTBa, OHKBUBAJIIGHTHAas [103a, MEPUOJ]
noJjlypacrnana;

- YMEHHE MPUBOJUTH MPUMEPHI U OOBIACHITH YCTPONUCTBO M IMPUHLHUI JEHCTBUS TEXHUYECKUX
YCTPOMCTB M YCTaHOBOK: cdyeTdyuK ['elirepa, kamepa BunbcoHa, nmy3sIlppKOBas Kamepa, sAEpHbIN
pEeaKkTop Ha MEUICHHBIX HEUTPOHAX;

- YMEHHE U3MEPSTh: MOITHOCTD JJO3BI PAJAMOAKTUBHOTO U3JTYYECHHUSI OBITOBBIM JI03UMETPOM;

- 3HaHHEe (HOPMYIUPOBOK, MOHUMAHUE CMbICIA U YMEHHUE MPUMEHSITh: 3aKOH COXPaHEHUS
MaccoBOTO 4YHCJAa, 3aKOH COXPAaHEHUs 3apsAna, 3aKOH paJMOaKTUBHOIO pacrnaja, IIpaBUio
CMEIICHUS;

- BIQJCHHME  JKCIEPUMEHTAIBHBIMH  METOJAMM  MCCIEJOBAaHUS B IMPOLECCE H3yUYEHUS
3aBUCHUMOCTH MOLIHOCTU U3Jy4€HUs IPOJYKTOB pacrnaaa pagoHa OT BPEMEHU;

- IOHUMaHHUE CYTH KCIEPUMEHTAIBHBIX METOI0B UCCIIEI0BAHMS YACTHII;

- YMEHHE HUCIOIb30BaTh MOTYYCHHbIC 3HAHHUS B TIOBCEIHEBHOM KU3HH (OBIT, SKOJIOTHS, OXpaHa
OKpY’KaIoIlleH cpe/ibl, TEXHUKA 0€30M1acCHOCTHU U JIp.).

Ctpoenune u 3Bosonust Beesiennoii (5 1)

CocraB, ctpoenue u mpoucxoxiaenue ConHeyHoW cucteMbl. llnaHeTsl W Majbie Tena
Conneuynoit cuctembl. Ctpoenue, uznydeHue u sBomrorus Conuia u 38e3q. CTpOSHHE U DBOJIOLIHS
Bcenennoi.

IIpeaMeTHBIMH pe3yJIbTaTAMM 00YUYEHUS IO JAHHOM Teme SBISIOTCS:

- MpEJCTaBIEHUE O COCTaBe, CTPOCHUH, MPOUCXOXKIEHUHU U Bo3pacTe COTHEUHON CUCTEMBI;

- YMEHHUE NPUMEHATh (PU3MUECKHe 3aKOHBI s OObACHEHUs ABWKeHMs miaaHeT CoJHEe4HOM
CHCTEMBI;

- 3HATh, YTO CYIIECTBEHHBIMH IMapaMeTpaMu, OTIMYAIOIIMMU 3BE3/bl OT IJIAHET, SBISIIOTCA HX
Macchl W HWCTOYHUKH DHEPTHH (TEPMOSICPHBIE pEakIuud B HeIpax 3Be3] W PaTUOAKTHBHEIC
B HEJIpax IJIAHET);

- cpaBHHMBaTh (U3WYECKHE W OpOWUTAIbHBIE TapaMeTphl IUIAHET 3€MHOHW TPYNIBI  C
COOTBETCTBYIOIIMMH MapaMeTpaMH IJIAHET-TUTAHTOB U HAXOJUTh B HUX O0IIee U Pa3InyHOE;

- 00BsacHATH cyTh dhdekra X. Jlomnepa; popMynupoBaTs U 0OBICHATH CYyTh 3aKOHa J. Xab0ia,
3HaTh, YTO 3TOT 3aKOH SBUJICS SKCIEPUMEHTAIbHBIM MOJATBEPKACHUEM MOJIEIN HECTallM OHApHOU
Bcenennoii, otkpsiToit A. A. @puamaHoMm.

HToroBoe noBTopenue Kypca ¢pusuku 9 kiacca (2 4)
Hrorosas konTpoabHas padora (1 1)
PesepBHoe Bpems (2 1)

OO0muMH npeIMeTHBIMH pe3yabTaTaMi 00y4eHUs 110 JAHHOMY KYpPCY SBIISIOTCS
- YMEHHE II0JIb30BaTbCA METOAAMH HAay4HOI'O MCCIICIOBAaHUs SIBJICHUN IPUPOIBI: INPOBOJAUTH



HaOJII0JIeHU s, TUTAHUPOBATh M BBIOIHATH AKCIEPUMEHTHI, 00padaThIBaTh pPe3yIbTaThl U3MEPEHUH,
MPEJICTABIATh PE3yAbTaThl U3MEPEHHUH ¢ MOMOIIBIO TabuIl, rpadukoB u Gopmys, OOHAPYKUBATH
3aBUCUMOCTU MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCJINYHUHAMU, O6’b$ICH$ITB pe3yIbTaTbhl WU ACJIAaTh BBIBOJHLI,
OIICHUBATH T'PAHUIIBI TIOTPEIIHOCTEH pPe3yabTaTOB U3MEPEHUIA,

- pa3BUTHE TEOPETUYECKOTO MBIIIICHHUS Ha OCHOBE (HOPMUPOBAHMS YMEHHUI YCTaHABIMBATD
(baxThI, pa3IU4aTh TPUYUHBI M CIEACTBHS, HCIIOIH30BATh PU3NUECKUE MOJICIIH, BBIIBUTATh
THUIIOTE3bl, OTBICKHMBATh U (bOpMYHI/IpOBaTB JA0Ka3aTCJIbCTBA BHIABUHYTBIX T'MIIOTC3.



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O ITIPOLECCA

IIporpamma kypca gusuxu 11 7 - 9 kimaccoB o0IIe00pa3oBaTeNIbHBIX YUPEIKICHUH (aBTOPBI
A.B. Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

YMK «®Pusuka. 7 kjaace»

1. ®usuka. 7 knacc. Yueonuk (aBrop A.B. Ilepbimkun).

2. ®usuka. Pabouas terpans. 7 knacc (aBropsl T.A. Xannanosa, H.K. Xannanos).

3. ®usuka. Meromuveckoe mocodbue. 7 kiacc (aBropsl E.M. I'yraHuk, E.B. Pribakona).

4. ®usuka. Tectol. 7 knacc (aBropsl H.K. Xannanos, T.A. XaHHaHOBa).

5. ®usuka. Jlunaktuyeckue Mmatepuansl. 7 kiacce (aBTopsl A.E. Mapon, E.A. Mapomn).

6. ®usuka. COOpHUK BOIIPOCOB U 3a1a4. 7 - 9 knaccel (aBTopsl A.E. Mapon, C.B. [lo3oiickuii, E.A.
Mapomn).

7. DIEKTPOHHOE MPHIIOKEHUE K YICOHUKY.

YMK «®Pusuka. 8 kiaace»

1. ®usuka. 8 knacc. YueOnuk (aBtop A.B. Ilepbikun).

2. ®muka. Merogmueckoe nocobue. 8 kmace (aBropel E.M. I'yrHuk, E.B. Pribakosa, E.B.
[[TaponuHa).

3. ®usmka. Tectsl. 8 kiacc (aBropel  H.K. Xannanos, T.A. XanHaHoBa).

4, ®usuka. JIlngaktudeckue marepuainsl. 8 kiaacc (aBTopsl A.E. Mapon, E.A. MapoH).

5. ®usuka. COOpHHUK BOMPOCOB U 3a1a4. 7 - 9 kiaccel (aBropsl A.E. Mapown, C.B. Ilo3oiickuit, E.A.
MapoHn).

6. DIEKTPOHHOE MPHIIOKEHUE K yICOHUKY.

YMK «®Pusuka. 9 kiaace»

1. ®uzuka. 9 knacc. YueOnuk (aBTopsl A.B. Ilepoitnkun, E.M. ['yTHUK).

2. ®usuka. TemaTndeckoe mianuposanue. 9 kinacc (aprop E.M. ['yrHuk).

3. ®usuka. Tectel. 9 xiace (aBropel H.K. Xannanos, T.A. XanHaHOBA).

4. dusuka. [Iunaktuueckue marepuaninl. 9 kinacc. (aBropsl A.E. Mapon, E.A. Mapon).

5. ®usuka. COOpHUK BOIPOCOB U 3a1ad. 7 - 9 knaccel (aBTopsl A.E. Mapon, C.B. [1o3oiickuii, E A.
Mapomn).

6. DIeKTpPOHHOE MPHIIOKEHUE K YIEOHUKY.

KoMnuieKkT HarJasiiHbIX OCOOHIA.
DJIeKTPOHHbBIE yueOHbIe U3TaHUS.
1. ®usuka. bubnmoreka HarnsaaHbIX mocoOuit. 7 — 11 knaccer (mox penaxiueit H.K. Xannanosa).
2. JlaboparopHble paboThI 110 pu3MKe. 7 Ki1acc (BUpTyaibHas ¢puznueckas gadoparopus).
3. JJabopaTopublie paboThI 0 pu3MKe. § Kiacc (BUpTyaiabHas (puznyeckas sadopaTopus).
4. JlaboparopHble paboThI 110 pu3nke. 9 kinacc (BUpTyaibHas ¢puznueckas gadoparopus).



