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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 ymuuk

MOSACHHUTEJBHAS 3AIINCKA

[Mpemyaraemas pabouasi mporpamma peanusyercs B ydeOnmkax A. B. Ilepbimkuna
«Duzuka» s 7, 8 kiaccoB u A. B. Ileppiikuna, E. M. I'yrauk «®uzukay» 115 9 kiacca CUCTEMBI
«Beprukanbpy.

[Iporpamma coctaBieHa Ha ocHoBe DyHIaMEHTaIBLHOTO sapa COJACP)KAHHUS OOIIEeTO
obpazoBanuss u TpeOoBaHW K pesynbTaTaM oOydeHHs, TpencTaBieHHbIX B CraHmapre
OCHOBHOT0 00111eT0 00pa30BaHMs.

[Iporpamma  ompenensier  coaepX)aHHE ©  CTPYKTypy y4eOHOro Marepuana,
MOCJIEIOBATEILHOCTh €r0 HW3Yy4YeHUs, MyTH (OPMHUPOBAHHMS CHUCTEMbl 3HAHUH, YMEHHH U
CIIOCOOOB JIESATENHHOCTH, PAa3BUTHS, BOCIHTAHUS W COIMaIu3anuu ydamuxcs. [Iporpamma
MOET MCIOJIb30BaThCS B 0011€00pa30BaTEIbHBIX YUPESKIACHUAX PA3HOTO TPOQUIIS.

[Iporpamma BKITIOYAET MOSCHUTEIBHYIO 3alUCKY, B KOTOPOU MPOIKUCAHBI TPEOOBAHUS K
JUYHOCTHBIM U METANpeIMETHBIM pe3yjbTaTaM O0y4YeHHUS; COJAEpKaHUE Kypca C MepeuHeM
pa3fenoB C yKa3aHHMEM 4YHCJIa 4YacOB, OTBOAUMBIX HAa UX H3y4YEHHE, W TPEOOBAHUSMH K
MpEeIMETHBIM pe3ylibTaTaM 00y4eHHs; TeMaTHYeCKOe TUIAHUPOBAHHUE C OMpPEeeIEHHEM OCHOBHBIX
BUJOB YYEeOHOW JIEATEIHHOCTH IIKOJIBHUKOB, DPEKOMEHIAIIMM 110 OCHAIICHUIO Yy4eOHOro
mporiecca.

OO0umas xapakTepucTHKA y4e0HOr0 mpeaMeTa

IkonbHBI Kypc (H3UKH — CHCTEMOOOpPA3yIOIIMK [UIS €CTeCTBEHHO-HAaYyYHBIX
IPEeIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI, JIeXkKalllue B OCHOBE MHUPO3JaHMs, SBISIOTCS
OCHOBOH cOJepKaHUs KypCOB XHMHH, Ouonoruu, reorpapum um acrpoHomuu. Pusmka
BOOPYKAa€T IIKOJbHUKOB HAayYHbIM METOJOM IIO3HAHMS, MO3BOJAIOIIMM I0JIYy4aTh
00BCKTUBHBIC 3HAHHUS 00 OKPYKAIOIIEM MHUPE.

B 7 m 8 iaccax mnpoMCXOAUT 3HAKOMCTBO C (PU3MUECKUMH SBJICHUSIMH, METOIOM
HAy4yHOTO TMO3HaHUsA, (POpPMHUpPOBAHHME OCHOBHBIX (U3MUYECKUX NOHATUNH, NIpHOOpeTeHHe
YMEHUN H3MEpATh (PU3NYECKHE BEIMYMHBI, MPOBOAUTH JTa0OPATOPHBIH SKCIEPUMEHT IO
3ajaHHOM cxeme. B 9 knacce HauMHaeTcs M3y4yeHHME OCHOBHBIX (U3MUECKHX 3aKOHOB,
nabopaTtopHble pabOThl CTAHOBATCS OOJiee CIOKHBIMU, HIKOJBHUKU y4aTCsl IUIAHUPOBATh JKC-
NEPUMEHT CaMOCTOSATEIbHO.

Ilesn u3ydyeHus (UMK B OCHOBHOM LIKOJIE CIeyOIHE:

* YCBOGHHUE YYalllUMMCSI CMBICIIa OCHOBHBIX MOHSATUN U 3aKOHOB (PM3MKH, B3aHMOCBS3H

MEXIY
HUMU;
* (hopMHpOBaHME CHCTEMBl HAay4HbIX 3HAaHUW O TMpupone, ee ¢GyHIaMEeHTAIbHBIX
3aKOHax JJIs
MOCTPOEHUS MPEACTaBICHUS O PU3NUECKON KapTHHE MHUPa;

* cucTeMaTH3alus 3HaHUH 0 MHOT00Opa3uK 0ObEKTOB U SIBJIEHUI IPUPOJIbI, O
3aKOHOMEPHOCTSIX MPOLECCOB U O 3aKOHaX (PM3UKU JUIsI OCO3HAHUS BO3MOXKHOCTH Pa3yMHOTO
MCIIOJIb30BAaHUSI IOCTUKEHUN HayKH B JaJibHEHIlIeM pa3BUTUU LIUBUIM3ALINY;

* (hopmupoBaHue yOEXKIEHHOCTH B TO3HABAEMOCTH OKPYXKAIOIEro MUpa U JOCTOBEPHOCTH
HAyYHBIX METOJIOB €r0 N3Y4YCHHUS,;

* OpraHu3alus dK0JOTMYECKOT0 MBIIIJIEHNS U LIEHHOCTHOTO OTHOLIEHUS K IIPUPOJIE;

* pa3BUTHE IO3HABaTEJIbHBIX HWHTEPECOB M TBOPUECKUX CIIOCOOHOCTEW yualuxcs, a

TaKxXe
WHTEpECa K PACIIUPECHHUI0 M YIriyOJeHWio (U3WYECKMX 3HAHWKW M BbIOOpa (PU3MKU Kak
npo(UIBHOTO MpeIMETa.



JlocTikeHue 1esei 00ecrnedunBaeTcs perieHneM CIeAyIoNHNX 3aAay:

* 3HAKOMCTBO y4Yall[UXCsl ¢ METOJAOM HayYHOTO MO3HAHUS U METOJIaMH MCCIIEI0BaHMS
00BEKTOB U SIBJICHUI PUPO/IBL;

* IpUOOpPETEHNE yUYaIlIUMUCS 3HAHUH O MEXaHMUYECKHX, TEMJIOBBIX, JJIEKTPOMArHUTHBIX

u
KBAHTOBBIX SIBICHUAX, (U3NUECKUX BEJIMUYNHAX, XapAKTEPU3YIOLIUX 3TU SABJICHUS;

* (hopMHUpOBaHUE y yUAIINXCS YMEHUN HAOIIOAATh IPUPOIHBIC SIBICHUS U BBITOJIHATD
ONBITHI, J1a0opaTOpHbIE PAOOTHl U HKCIEPUMEHTAIbHbIE HCCIEIOBAHUS C MCIIOJIb30BAaHUEM
U3MEPUTEIbHBIX IPUOOPOB, HIMPOKO IPUMEHAEMBIX B IPAKTUYECKOMN KU3HMU;

* OBJIAJICHUE YYAIIUMUCA TAKMMM OOIIEHAyYHbIMU MOHATHAMM, KakK IMPUPOIHOE
ABJICHHUE,
SMIIMPUYECKH YCTAaHOBJIEHHBIH (akT, mpobiema, TUIOTE3a, TEOPETUUECKUH BBIBOJ,
pe3ynbTaT
9KCIIEPUMEHTAIbHON IPOBEPKHU;
* IOHUMAaHHUE y4YalUUMHUCA OTJIMYMH HAyYHBIX JAHHBIX OT HEIPOBEPEHHOMU
nHpopManuu,
LEHHOCTH HAayKM JJis YJOBJIETBOPEHHUS OBITOBBIX, IPOM3BOJCTBEHHBIX U KYJIbTYPHBIX
noTpeOHOCTE! YeIoBeKa.

JlaHHBII Kypc SIBISIETCS OJHUM W3 3BEHBEB B (POPMHUPOBAHHH €CTECTBEHHO-HAYYHBIX
3HaHUU y4alluxcs Hapsay ¢ Xumuei, Ouonorueit, reorpadueit. [IpuHuun nocrpoenus Kypea -
o0beAMHEHHE HW3y4aeMbIX (AKTOB BOKPYr OOmUX (QU3HMYECKHX HACH. DTO MO3BOJIUIO
paccMaTpuBaTh OT/EJIbHBIC SBJICHUS U 3aKOHBI, KaK YacTHbIE ciiyyau Oosiee 00IUX MOIO0KEHUN
HAyKH, 4YTO CIIOCOOCTBYET NMOHMMAaHHUIO MaTepuasa, pa3BUTHIO JOTMYECKOTO MBIIUICHUS, a HE
IPOCTOMY 3ay4HMBaHHUIO (DAKTOB.

W3yuenne cTpoeHMs BEIECTBA B 7 KJIACCE CO3JAET NPEACTaBJICHUS O NO3HABAEMOCTH
SBJICHUM, MX OOYCJIOBJIEHHOCTH, O BO3MOXHOCTH HENPEPHIBHOTO YriayOJeHHs] U HOMOJHEHUs
3HaHUI: MOJIEKyJa - aTOM; CTPOEHHE aToMa - JIEKTpoH. Jlanee 3Tu 3HaHMS UCIIONIB3YIOTCS MPU
U3YYEHUU MAacChl, IJIOTHOCTH, JlaBlieHUs rasa, 3akoHa Ilackans, oOBsICHEHUHM H3MEHEHUS
aTMOC(EPHOTO JIaBJICHUS.

B 8 xkmacce mnpojomkaercs MCIOJNB30BaHUE 3HAHUM O MOJIEKyJaX IMpU H3YYEHUHU
TEIUIOBBIX sBJIEHUH. CBEJEHUS MO 3JIEKTPOHHOW TEOPUHU BBOIATCA B pasjeine «DIeKTpUUYECKHe
ABICHUsD». Jlajiee N3ydaroTcs 3J€KTPOMarHUTHBIE U CBETOBBIE SIBJICHUS.

Kypc ¢pusuxu 9 xnacca pacmmpsieT 1 cucTeMaTu3upyeT 3HaHuA 1o Qu3MKe,
MIOJIyYEHHBIE yJaluMucs B 7 U 8 Kj1accax, NOJAHUMAas X Ha ypOBEHb 3aKOHOB.

HoBbiM B conepxanuu Kypca 9 kiacca siBJsieTCs BKIIOYEHHE acTpo(hU3NIecKoro
MaTepualia B cooTBeTcTBUHU ¢ TpeboBanusiMu OI'OC.

Mecro npeamera B y4eOHOM ILIaHe

B ocHoBHOI# mKosne ¢pusnka uzydaercs ¢ 7 no 9 kiacc. Y4eOHsblif ruiad cocrasinsier 210
yueOHBIX 4acoB, B TOM uucie B 7, 8, 9 knaccax nmo 70 yueOHBIX 4yacoB U3 pacueTa 2 yuyeOHBIX
qaca B HEJEIIIO.

B cootBeTcTBHM € yueOHBIM IUIaHOM Kypcy GU3HUKHU NPEIIIECTBYET KypC
«OKpyXamuil MUpP», BKIIOYAIOIUN HEKOTOPHIE 3HAHUS U3 00JacTu (GU3UKU U acTpoHOMUH. B
5 - 6 kIaccax BO3MOXKHO IIpernojiaBaHue Kypca «BBe/ieHne B €CTECTBEHHO-HAyYHBIE [TPEIMETHI.
EctecTBO3HaHUEY, KOTOPBI MOXKHO paccMaTpUBaTh Kak MPOIEAEBTUKY Kypca (pu3uku. B cBoro
ouepelib, coJiepKaHue Kypca (GU3UKH OCHOBHOM LIKOJIBI, ABJISAACH 0a30BbIM 3BEHOM B CHCTEME
HENPEPHIBHOTO €CTECTBEHHO-HAYYHOI'0 00pa30BaHus, CIY)KUT OCHOBOH JUIsI ITOCIIEAYIOIIEH
ypOBHEBOM U nMpoduiibHON AuddepeHuanum.

Pe3ynbTaTsl 0ocBOeHHs Kypca

JINYHOCTHBIMHU pe3yabTaTaMM 00yueHUs (U3UKE B OCHOBHOM IIKOJIE SBISIOTCS:

*  chOpMHUPOBAHHOCTh  IO3HABATEIbHBIX  HMHTEPECOB HAa  OCHOBE  pa3BUTHUSA
MHTEJJIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN ydaluxcs;

* yO@XJIEHHOCTh B BO3MOKHOCTH ITO3HAHMSI TPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOTO



WCIIOJIb30BaHMSI JOCTHXKECHUM HAyKM M TEXHOJOTHM IS JAJbHEWIIEro pa3BUTHUA
YeJI0BEYECKOro 0OIIecTBa, yBaXKEHUE K TBOPIIAM HAyKH U TEXHUKH, OTHOIICHUE K (PU3UKE KaK
AJIEMEHTY 00I111eUeTI0BEYECKON KYIbTYpHhI;

* CaMOCTOSITEIBHOCTh B IPHUOOPETCHUH HOBBIX 3HAHUM U MPAKTHYECKUX YMEHU;

* TOTOBHOCTh K BBIOOpPY »H3HEHHOTO NYTH B COOTBETCTBUU C COOCTBEHHBIMH

HMHTEpecamMu 1
BO3MOKHOCTSIMU;

* MOTHBaIMUs 00pa30BaTEILHON JICITEIPHOCTH MKOJIHPHUKOB Ha OCHOBE JIMYHOCTHO
OPUEHTUPOBAHHOTO MTOAXO/A;

* popMHUpOBaHUE IIEHHOCTHBIX OTHONICHWH Jpyr K JpYyry, yYUTEII0, aBTOpam

OTKPBITHH U
M300peTeHMH, pe3yabTaTaM 00yUYeHHUsI.

MeTanpeAMeTHbIMU pe3yJbTaTaMu oOOy4eHUs (PU3MKE B OCHOBHOW IIKOJE
SIBIISIFOTCSL:

* OBNQJCHUE  HABBIKAMH  CaMOCTOSATEILHOTO  TPHOOPETCHHS HOBBIX 3HAHUH,

OpraHu3aiuu
y4eOHOH JESATEeNbHOCTH, IOCTAHOBKHU IIeJICH, TUTAHMPOBAHUS, CAMOKOHTPOJII H OIICHKHU
pe3yJabTaTOB CBOEU ACATEIbHOCTH, YMEHUSIMHU MPEIBUAECTb BO3MOXKHBIE PE3YIbTaThl CBOUX
JICHCTBU;
* IOHUMaHUEe pPa3Iuyuil MeXJy HCXOAHbIMU (aKTaMU W THUIOTE3aMU IS UX
00BSICHEHHUS,
TEOPETUYECKUMU MOJENAMU M pEealbHbIMU OOBEKTaMHU, OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU JCHCTBUSIMU Ha TMPUMEpPaxX THUIOTE3 Uil OOBACHEHUS HW3BECTHBIX (PAKTOB U
SKCTIEPUMCHTAIIbHOW TPOBEPKU BBIABUTA€MbIX THUIIOTE3, pPa3pabOTKH TEOPETUYECCKUX
MoieNnen MPOLIECCOB 1580071
SIBJICHUI;

* (popMUpOBaHUE YMEHUI BOCIIPUHUMATh, IIepepadaThiBaTh U MPEAbIBIATH
WHpOpMAIMIO B CJIOBECHOH, o0Opa3HO#, CHUMBOJIMYECKOW (opmax, aHAIU3UPOBATH U
nepepadaTeiBaTh MOJYUYEHHYI0O HH(MOPMAIMIO B COOTBETCTBHUU C TOCTABICHHBIMHU 3aJa4aMH,
BBIJICJISITh OCHOBHOE€ COJIEp)KaHUWE MPOYUTAHHOTO TEKCTAa, HAXOJUThb B HEM OTBETHl Ha
MOCTaBJICHHBIE BOIIPOCHI U M3J1araTh €ro;

* IPUOOPETEHHE OMBITa CAMOCTOSITEILHOTO MMOUCKA, aHATN3a U 0TOOpa HHPOPMAIIHH C
WCIIOJIb30BAHUEM PA3NIMYHBIX HCTOYHUKOB U HOBBIX HMH(GOPMAIMOHHBIX TEXHOJOTHH s
pelIeHns TO3HaBaTENIbHBIX 3a/1a4;

* pa3BUTHE MOHOJIOTUYECKON M JUATOTUYECKON peyr, YMEHHs BBIPAXKaTh CBOU MBICIHU
U cTIOCOOHOCTH BBICTYIINBATh COOECeHNKA, TOHUMATh €r0 TOYKY 3pEHUs, IPU3HABaTh MPaBO
JIPYroro 4eJoBeKa Ha UHOE MHEHUE;

* OCBOEHHME TMpPUEMOB JEHUCTBUA B HECTAHAAPTHBIX CHUTYalUsX, OBJAJCHUE
HBPUCTUYECKUMH METOJAMH PEIICHUS MPOOIeM;

* (hopMmupoBaHre yMeHUN paboTaTh B TPYIIIE C BHIOJIHEHUEM Pa3IUYHBIX COLHATBHBIX
poJel, MpeACTaBIATh U OTCTAUBATh CBOM B3TUISIBI U YOEKIEHUSI, BECTH JUCKYCCHUIO.

IIpenmerHbie pe3yabTaThl 00ydeHHs (HU3UKE B OCHOBHOW IIKOJE MPEICTaBICHBI B
COZEpKaHUH Kypca 10 TeMaM.

COIEPKAHUE KYPCA

7 kaace (70 4, 2 4 B HeJAeJII0)

Beenenue (4 u)
®usuka - Hayka o mnpupone. Dusuueckne sABineHUs. OHU3NMUECKHE CBOMCTBA TEIL
HaGmonenue u onucanue ¢pusnueckux siBieHud. Gusnueckue BeTMUUHbL. M3Mepenust Gu3nueckux



BEJIMUMH: JUIMHBI, BpPEMEHH, Temmeparypbl. dusnueckue mpuOopsl. MexayHapoaHas cucreMa
eauHull. TOYHOCTh M MOTPEMIHOCTh u3MepeHni. PU3nKa U TEXHUKA.

®POHTAJIbHASI JIABOPATOPHAS PABOTA
1. Onpenenenue 1EHBI IEIEHUS U3MEPUTEIILHOTO TIPUOOpa.

IIpeameTHbIMH pe3yabTaTaMu 00YUYCHUS 10 JaHHOKH TEMeE SIBIISIFOTCS:

- MOHUMaHue (PU3NIECKUX TEPMHUHOB: TEJIO, BEIIECTBO, MATCPHS;

- YMEHHE NPOBOJIMTH HAOIIOICHNST (PU3NYECKUX SIBJICHUIT;, U3MEPSITh (PU3NICCKUEC
BCJIMYMHBI: paCCTOAHUC, MMPOMCEIKYTOK BPEMCHU, TCMIICPATYPY, OIPECACIIATh HCHY ACIICHU A IIKAJIbI
npudopa ¢ y4eTOM MOTPEITHOCTH H3MEPEHHS;

- IOHMMaHHE POJIM YYEHBIX HAIllel CTPaHbl B PA3BUTHH COBPEMEHHOMN (DU3UKH U BIMSIHUH
Ha TEXHUYECKUI U COLMAIIBHBIN TIporpecc.

IlepBoHayabHBIE CBEIeHNSI 0 CTPOCHUM BelecTBa (6 1)

Crpoenue BeniecTBa. ONBITHI, JOKa3bIBAIOIINE aTOMHOE CTPOEHUE BellecTBa. TermioBoe
JBIDKEHHUE aTOMOB M MoJIeKyJl. bpoyHoBckoe nBmwkenue. uddysus B razax, )KUIKOCTAX U
TBEPABIX TeNax. B3auMoaencTBue 4acTull BENIECTBA. ATperaTHble COCTOSHUS BEILIECTBA.
Mojenu cTpOoeHHS TBEPBIX T, )KHAKOCTEH U ra3oB. OObsICHEHNE CBONCTB Ia30B, JKUIKOCTEH
Y TBEPJBIX TEJT HA OCHOBE MOJIEKYJISIPHO-KMHETUYECKUX TTPEACTABICHHUIA.

OPOHTAJIBHAA JIABOPATOPHAS PABOTA
2. OnpenecHue pa3MepoB MajbIX TEJI.
IIpenmMeTHBIMHU pe3yJIbTATAMH OOYUYCHHSI 110 JTAHHOUW TeMe SBJISIOTCS:
- IOHUMAaHHE U CIOCOOHOCTH OOBIICHATH (pu3nueckue apneHus: Auddysus, Oonpias
C)KHMMAaeMOCTh Ta30B, MaJIasi CAKUMACMOCTh JKHJIKOCTEH ¥ TBEPIBIX TEI;
- BJQJCHUE  DKCICPHUMEHTAJIbHBIMA  METOJAMH  HCCIICJOBAHMS IIPH ONPEACICHUN
pa3MepoB MaJIbIX TEIL;
- TIOHMMaHHWE TPUYMH OPOYHOBCKOTO IBIDKCHHS, CMAuWMBaHHWS W HECMAuMBaHUS TeE,
pa3IuYHs B MOJICKYJISIPHOM CTPOCHHH TBEPABIX TN, JKUIAKOCTECH U T'a30B;
- ymenue nonb3oBarbest CU 1 nepeBouTh €IUHULIBI U3MEpeHUsl (U3UUYECKUX BEITUYHUH B
KpaTHBIC U JIOJIBHBIC €TNHUIIBI,
- YMEHHE WCMOJb30BaTh TIONTYYEHHbIE 3HAHUS B  TOBCEIHEBHOW XU3HU (OBIT,
9KOJIOTHSI, OXpaHa OKPYXKAIOIICH CPEJIbI).

B3aumoneiicrBus Tes (23 u)

Mexannueckoe nBmxeHue. Tpaektopus. I[lyts. PaBHOMepHOE UM HEpaBHOMEpPHOE
newkenue. Ckopocth. ['paduku 3aBUCUMOCTM TYTH W MOAYJS CKOPOCTH OT BpPEMEHU
nBuxkeHus. Muepuuns. MueprHocts ten. Bzanmopeincreue ten. Macca tena. U3sMepenue maccsl
tena. [lnotHocTs BemiecTBa. Cuna. Cuna tsxectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
CBsA3p MEXIy CWIOH TSOKECTM M Maccod Tenma. Cuila TSKECTH Ha JpYrux IUIaHeTax.
Junamomertp. CrioxkeHHe IBYX CHJI, HallpaBJIEHHBIX MO OJHOHM mpsMoi. PaBHoxelcTByromas
nByx cui. Cuna tpenus. @usndeckas npupoaa HeOecHbIX Tell CONHeYHON CUCTEMBI.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI

3. 3mepenune Macchl Tea Ha phIYaXKHBIX Becax.

4. U3mepenue oobema Tena.

5. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

6. ['pagmynpoBaHue MPY>KUHBI K I3MEPEHUE CHJT TMHAMOMETPOM.

7. I3MepeHune CUIbl TPEHUS € TIOMOIIBIO JMHAMOMETpA.

IIpeaMeTHBIMHU pe3yabTaTaMu 00yUYEHHS [0 JAHHOM TeMe SBIISIOTCS:

- IOHUMaHHUE U CIIOCOOHOCTh OOBACHATH (PU3NUECKHE SBIICHHUS: MEXaHUUYECKOE JBM)KEHUE,
PaBHOMEPHOC 1 HCPABHOMEPHOC ABHIKCHNUEC, MHEPLIUSA, BCEMHUPHOC TATOTCHHEC,
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- YMEHHE U3MEPSATh CKOPOCTh, MAcCy, CUIY, BEC, CUIIy TPEHHUSI CKOJIbKEHUS, CUITY TPEHUS
KaueHus, 00beM, MJIOTHOCTh TeJla, PAaBHOJAEUCTBYIOIIYIO IBYX CHJI, IEUCTBYIOIIUX HA TEJIO U
HAIPABJICHHBIX B OJIHY U B IPOTUBOIOJIOKHBIE CTOPOHBI;

- BJIAJICHHC OKCIIEPUMEHTAJIbHBIMU METOJaMU HCCIICJ0BaHUA 3aBHCHMOCTU:
HpOﬁI[CHHOI‘O IIyTu OT BPCEMCHH, YIJIMHCHHA IMPYXHHBI OT HpHJIO)KCHHOfI CHJIbI, CHIJIBI
TAXECTHU TE1a oT €ro

MacChl, CHJIBI TPEHHUS CKOJBbXEHUS OT IUIOMIAd CONPUKOCHOBEHHS TE€JI U CHJIBI,
NpUKUMAIOIIEH TeI0 K TOBEPXHOCTH (HOPMaJIbHOTO JIaBIICHUS );

- TIOHUMAaHHE CMBICIIA OCHOBHBIX (PM3MYECKUX 3aKOHOB: 3aKOH BCEMHUPHOTO TATOTCHHUS,
3akoH ['yka;

- BJaJICHHE CHOCcO0aMH BBIMOJHEHUSI PACUETOB IPU HAXOXKJICHUU: CKOPOCTH (CpemHeit
CKOPOCTH), TTyTH, BPEMEHHU, CHJIbI TSHKECTH, Beca Tela, INIOTHOCTH Tella, 00beMa, MAacChl, CHIIBI
YIPYrocTH, paBHOACUCTBYIOIIEH IBYX CHJI, HAIIPaBJICHHBIX IO OJHOM MPSIMON;

- YMCHUC HAXOJUTH CBA3b MCKIY (1)I/ISI/I‘IGCKI/IMI/I BEIIMUMHAMHU: CHJION TSKECTH U MacCOM
T€JI1a, CKOPOCTHU CO BPEMCHEM H IIYTEM, IINIOTHOCTHU TEJla C €TI0 Maccod H O6’beMOM, CHIIOH
TAXKECTH U BECOM TE€JIa,

- YMCHHC IICPCBOANUTDH (1)I/I3I/I‘ICCKI/IG BEJIWYMHBI M3 HecucTeMHBIX B CU 1 HaO60pOT;

- T[OHUMMaHHE NPUHLMUIOB JEHCTBUSA JUHAMOMETpAa, BECOB, BCTPEYAIOIIUXCA B
IIOBCE/IHEBHOM JKHU3HU, U CIOCO00B o0ecnieueHHsi 0€301aCHOCTHU MPU UX UCIIOJIb30BAHUH;

- YMCHHE HCIIOJIb30BaTh IMOJIyYCHHBIC 3HAHUS B MOBCEJIHEBHOW XH3HHU (OBIT, DKOJIOTHS,
OXpaHa OKPYXKaIoIIeH cpebl).

JlaBjenune TBepAbIX TeJ, ;KUAKOCTEN 1 ra3os (21 4)

Hasnenue. [laBnenue TBepAblx Tein. JlaBineHue rasa. OObsCHEHUE AABICHMS Taza Ha
OCHOBE MOJICKYJIDHO-KMHETHYECKUX MpenacrapieHui. llepenaya nmaBneHuss rasamMu u
xuakoctsamu. 3akoH [lackansa. CooOmaromuecs: cocyabl. ATMochepHoe naBieHue. Metoabl
u3MepeHus: atMocgepHoro nasieHus. bapomerp, MaHOMETp, MOPIIHEBON >KUIKOCTHBIA HAcoC.
3akoH Apxumena. YcinoBus IuaBaHus tei. Bosgyxomiasanue.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTEI

8. OmnpeneneHye BHITAIKUBAIOIICH CHIIBI, IEHCTBYIOIIEH Ha MOTPYKEHHOE B KUIAKOCTh
TENO.
9. BrrsicHeHHe yCIIOBUH TJIaBaHUS TENla B KHUIKOCTH.

IIpeaMeTHbIMU pe3yabTaTaMu OOYYESHHUS 110 JAHHOW TEME SIBIISIFOTCS:

- MIOHUMaHUE U CIIOCOOHOCTh OOBIICHATH (U3MUECKUE SIBICHUS: aTMOCEepHOe JTaBlIeHUE,
JIAaBJIIEHUE SKUJKOCTEH, Ta30B MW TBEPAbIX Te€J, IUJIaBaHUE TEJ, BO3yXOIJIaBaHUE,
pacmoJIoKeHue
YPOBHS KHUJIKOCTH B COOOIIAIOIIMXCS COCYJax, CYIIECTBOBAHUE BO3IYIIHOW 00O0JOYKH
3eMiTi0; CIocOObl YMEHBIICHUS U YBEIMYCHHS JaBICHUS;

- yMEHUE U3MEPATh: aTMOChEpHOE JaBJICHHE, J1aBJIICHUE KUIKOCTH HA JHO U CTCHKHU
cocyna, cuiny Apxumena;

- BJAJICHHE OHKCIEPUMEHTAJIbHBIMM METOJIAMU  MCCIEAOBAaHUSA 3aBUCUMOCTH: CHJIBI
Apxumena oT oObeMa BBITECHEHHOW TEIIOM BObBI, YCIOBUH IJIaBaHUS Tela B KHUAKOCTH OT
JIEUCTBUS CHJIBI TSKECTH U CHIIBI ApXUMENA;

- MTOHUMaHHUE CMBICIAa OCHOBHBIX (DM3MYECKUX 3aKOHOB U YMEHHUE MPUMEHSITh UX Ha
npakTuke: 3akoH Ilackains, 3akoH Apxnmena;

- MOHMMAaHHE TMPUHIUIOB JEHCTBHS OapomeTpa-aHepouaa, MaHOMETpa, MOPIIHEBOTO
KUJIKOCTHOTO HAcoca, THAPABIMYECKOTO Mpecca U CocoOOB oOecreueHus 0€30MacHOCTH TIPH
WX UCIIOJIb30BaHUU;



- BIIaJICHUE CIOCOOAMU BBITIONHEHUSI PACUETOB JJISI HAXOXKJCHUS: JaBICHUS, ABICHUS
KHUIKOCTH HA THO U CTEHKH COCYJa, CHJIbl ApXHUMea B COOTBETCTBHH C TIOCTABIICHHOM 3a1adeit
HA OCHOBAHUU UCIOJIb30BAHUS 3aKOHOB (DU3HKHU;

- YMEHHE HCIIOJb30BaTh MOJYYCHHBIC 3HAHHUS B MOBCEIHEBHOM JKHU3HU (DKOJIOTHSA, OBIT,
OXpaHa OKPY>KarolIei cpebl).

Pabora u momHocTh. JHeprus (13 u)

Mexanndeckas pabora. MomHocTh. [IpocTbie MexaHM3Mbl. MOMEHT CHJIBL. Y CJIIOBHS
paBHOBECHS pbIyara. «30JI0TOe MPaBUIIO» MeXaHUKU. Buael paBHoBecus. Koadduiment nomnes-
Horo nerctus (KIIJ[). Dueprus. [lorenunanbpHas U KMHETHYeCKas sHeprus. [IpespaiieHue
SHEPruH.

OPOHTAJIBHBIE J ABOPATOPHBLIE PABOTHI

10. BeisicHeHUE yCIOBUSI paBHOBECHUS phluara.
11. Onpenenenne KIIJI npu moawreme Tena Mo HaKJIOHHOW IUIOCKOCTH.

IIpenmeTHBIMH pe3yabTaTaMu 00YY€HHUS MO JAHHON TeMe SIBIISIOTCS:
- NOHMMAaHHE U CIIOCOOHOCTh OOBSICHATH (PU3MYECKUE SIBICHUS: pPaBHOBECHE Tell,
MpEeBpALICHUE OJJHOTO BUJa MEXAHUYECKON IHEPTUU B JPYTOil;
- YMEHHUE U3MEPSTh: MEXaHUYECKYI0 paboTy, MOUIHOCTh, IUIEYO CHJIbI, MOMEHT CHIIBI,
KII/I, noTeHUHAIbHYIO ¥ KHUHETUYECKYIO SHEPTHUIO;
- BJAJCHUE OHKCIECPUMEHTAIbHBIMM METOJAMH MCCIENIOBAHUS TPHU OIPEIEICHUU
COOTHOILICHMS CUJI U IJIeY, /Ul paBHOBECHS pblyara;
- IOHUMAaHUE CMbICTIA OCHOBHOTO (PU3UYECKOTO 3aKOHA: 3aKOH COXPAHEHHS YHEPTHH;
- [IOHMMaHUE€ NPUHIUIIOB JeHCTBUA phluara, OJ0Ka, HAKJIOHHON IUIOCKOCTH U
croco0oB obecrieueHust 0€30MacHOCTH MPHU UX UCTIOJIb30BaHUU;

- BJIQJICHHE CIIOCOOAMH BBITIOJHEHHS PACYETOB JIJISl HAXOXKICHUS: MEXaHUIECKOH paboTHI,
MOIIHOCTH, YCIIOBUSI PAaBHOBECHS CHJ Ha pbluare, MmoMmeHTa cuibl, KIIJ[, kunetuuecko u
IIOTEHUIUAJILHON YHEPIHH;

- YMEHHE HCIOJIb30BaTh MOJIYYEHHBbIE 3HAHUSA B IOBCEJIHEBHOM JXM3HHU (IKOJOTHUSA, OBIT,
OXpaHa OKPYXKaloIIei cpebl).

Hrorosas kourposabHas padora (1 u)
Pe3epBHoe Bpems (2 u)

8 kiaacce (70 4, 2 4 B HexeI10)

TensioBble siBeHus (23 4)

TemnoBoe nBwxkeHue. TemnoBoe paBHoBecue. Temmnepatypa. BHyTpeHHss sHeprus.
Pabora u Ttemnonepenaua. TennmonpoBogHocTh. KouBekuus. Mznydyenue. KonnuectBo
TEIJIOTHl. YJleNbHas TEeIIOEMKOCTh. PacueT koimdecTBa TEIUIOTHI NpPU TENIooOMeHe. 3aKOH
COXpaHEHUs U IMPEBpPAILEHUs SHEPTUU B MEXaHUYECKUX M TEIUIOBBIX IMpoleccax. [lnaBinenue u
OTBEp/ECBAaHUE KPUCTANIMYECKUX TeJI. YJAelbHas TeIuloTa IulaBieHus. lMcnapenue wun
KoHneHcanus. Kunenuwe. BnaxHocTh Bo3ayxa. VYaenbHas TeIuioTa mnapooOpa3oBaHUS.
OObsicHEeHHEe HM3MEHEHHMsI arperaTHOro COCTOSIHUSL BeEIeCTBa Ha OCHOBE MOJEKYJSPHO-
KMHETUYEeCKUX mpeacTtaBieHuil. I[IpeoOpa3oBanue dSHepruM B TEIUIOBBIX MalllMHaXx.
JlBurarens BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ| TemmoBoro aBuraresns.
DKoJornyecKue npooieMbl UCIOIb30BaHUS TEIUIOBBIX MAIlIHH.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. CpaBHEHHE KOJIMYECTB TEIIOTHI IPU CMEUIMBAHUM BOJIbI Pa3HOU TeMIIepaTyphl.
2. I3mepenue yenpHOH TEIIOEMKOCTH TBEPIOTO Tea.
3. I3MepeHne BIaKHOCTH BO3/AyXa.



IIpeaMeTHBIMM pe3yJbTaTaMi 00Y4EHUS 110 JAaHHOU TEMe SBIIAIOTCA:

- TIOHHMaHHUE U CIOCOOHOCTH OOBACHATH (PU3MUECKUE SBICHUSA: KOHBEKLHUS, U3TyYCHHE,
TEMJIONPOBOIHOCTh, U3MEHEHUE BHYTPEHHEH SHEPIUM Tesa B pe3yibTaTe TeIUIoNepeaay uiu
pa®oOThl BHEIIHUX CHUJ, UCIIapEeHUE (KOHAEHCAalMs) U IIaBjeHUe (OTBEpJEBaHUE) BELIECTBA,
OXJIAXACHUE )KUJKOCTH IIPU UCIIAPEHUH, KUIICHHE, BbINaleHUE POCHI;

- YMEHUE H3MEpATh: TEMIIepaTypy, KOJIMYECTBO TEIJIOTHI, YIACIbHYIO TEIUIOEMKOCTh
BEIIIECTBA, YIEIbHYIO TEIUIOTY IUIABICHUSI BEIIECTBA, BIAXKHOCTh BO3/AYXa;

- BJIAJICHUEC AKCIEPUMEHTAIbHBIMU METOdaMU HCCIECIOBAaHUS: 3aBUCHMOCTH
OTHOCHUTEIBLHOM BIAYKHOCTH BO3JlyXa OT JABJIEHUS BOJASHOIO Mapa, COJEPKAIIErocs B BO3yXe
npu JTaHHOU

TEMIIEpaType; AaBJICHUS HACHIIICHHOIO BOASHOIO Mapa; OnpeaeaeHUs yaeIbHOW TeII0eMKOCTH
BEIIICCTBA;

- MOHMMaHWEe IPUHIIUIIOB JECUCTBUS KOHJCHCAIMOHHOI'O M BOJOCHOIO THIPOMETPOB,
NICUXpPOMETpa, JBUTATENIsI BHYTPEHHETO CropaHus, [MapoBOH TYpOMHBI U CIOCOOOB
obecrieueHus oe3
OIACHOCTH TIPU UX UCIIOIH30BAHUM;

- IOHUMAHUEC CMBICJIa 3aKOHA COXPAaHCHUA U NPEBpAlICHUA SHCPIrUHM B MCXAHUYCCKUX U
TEIJIOBBIX MPOIeCCaX U YMEHHUE MPUMEHSATh €ro Ha MPaKTUKE;

- OBJAJICHUE CHOCOOAMH  BBIIOJIHGHHUS  PAcUYeTOB  JUISI  HAXOXKJICHUS:  YICIbHOU
TEIIOEMKOCTH, KOJIMYECTBA TEIUIOTHI, HEOOXOMMOTO JIJIsl HAarPEBaHUsI TEJIa WU BBIACISIEMOTO
UM IIPpU OXJIAXKICHUH, YHGHLHOﬁ TCIUIOTHI CropaHursd TOILJIWBA, YILCJH)HOI\/JI TCIIJIOTHI IIJ1aBJICHUA,
BJIQKHOCTH BO3JIyXa, yIEeIbHOU TEIUIOTHI TTapooOpa3oBanust ¥ KoHueHcarmu, KI1J]
TCIIJIOBOI'O ABUI'AaTCIIA,

- YMCHHEC HCIIOJb30BAaTh IMOJYYCHHLIC 3HAHUA B HOBCGI{HGBHOﬁ KHN3HN (I-)KOHOFI/Iﬂ, 6I)IT,
OXpaHa OKPYXKaloIlei cpebl).

duekTpuyeckne siBjaenns (29 1)

DnexkTpuzanus Tenl. J[Ba poaa 3JIeKTpHUUECKUX 3apsiioB. BzaumoaeicTBre 3apsKeHHBIX
ten. [IpoBOHUKYU, TUANEKTPUKHU U MOJYIPOBOJHUKH. DIEKTPUUECKOE MoJe. 3aKOH COXpaHe-
HUSA DJIEKTPUYECKOTO 3apsiaa. JenumMocTh AIeKTpUIecKoro 3apsaa. InekTpoH. CTpoeHune aToma.
DnekTpuueckuii ToK. JleficTBHE 2MeKTPUUYECKOro MOJIS Ha dIEeKTpUUecKue 3apsabl. VIcTOYHUKH
TOKa. OjekTtpuueckas 1enb. Cuiga TokKa. DJIEKTPUUYECKOE HaIpsKEHUE. DJIEKTPUUECKOe
compotuBieHue. 3akoH Oma s yuacTka uenu. llocmegoBarensHOoe U TapalieNbHOE
COeIMHEHUE MPOBOTHUKOB. PaboTa M MOITHOCTH JIEKTPUUYECKOTO ToKa. 3akoH Jlxoyins-JleHia.
Kongencarop. [IpaBuna 6e3omacHocTu npu paboTe ¢ AIeKTponpudopamu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTDI

4. COopka HJIEKTPUIECKOM LIETH U U3MEPEHNE CUJTBI TOKA B €€ Pa3IUYHbBIX ydacTKax.
5. M3aMepeHnure HanpsDKEHUs Ha Pa3IMUHBIX YYaCTKaX dJIEKTPHUECKOH IeH.

6. PerynmupoBaHue CHITBI TOKA PEOCTATOM.

7. 3mepeHne conpoTUBIIEHUS POBOJHHUKA MPHU MIOMOIIN aMIIEpMETpa U BOJILTMETPA.
8. 3mepeHne MOIHOCTH M pabOTHl TOKA B DJIEKTPHUYECKON JIamIIe.
IIpeaMeTHBIMHU pe3yJIbTATAMHU OOYUEHHS IO TAHHOU TeM€ SIBIISIOTCS:

- TIOHNMaHUE U CHOCOOHOCTh OOBSCHATH (DU3WUYECKHUE SBICHUS: ODIICKTPU3ALMS Tell,
HarpeBaHue€ IMPOBOJHHUKOB DJIIEKTPUUYECKUM TOKOM, OJJEKTPUUECKHMH TOK B MeTajax,
AJEKTPUUYECKUE
SIBJICHHS C TIO3UITUU CTPOEHHUS aTOMa, ICUCTBHUS DJIEKTPUIECKOTO TOKA;

- YMEHUE HU3MEpATh: CHJIy DJJIEKTPUUECKOTO TOKa, JJIEKTPUUYECKOE HaIpsKEHUe,
ANEKTPUUICCKUM 3apsifl, DIIEKTPHIECKOE COTTPOTHUBIICHHE;

- BJIQJICHUE DSKCIEPUMEHTAIbHBIMA METOJAaMU HCCIEJOBAHMUS 3aBUCUMOCTHU: CUJIBI TOKa
Ha y4YacTKe IENMH OT JJIEKTPUYECKOTO HAMPSIKECHUS, JJIEKTPUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JJIMHBI, IIJIOIA M MOIEPEYHOr0 CEUCHHS U MaTepHraa;
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- IOHUMAHHUC CMbICJIa OCHOBHBIX (I)I/ISI/I‘IGCKI/IX 3aKOHOB U YMCHHC IPUMCHIATHL UX Ha
MpaKTHUKE: 3aKOH COXPAHEHHUsS AJIEKTPUUYECKOro 3apsaa, 3akoH OMa Aid yJacTKa Ienu, 3aK0H
Jxoynsa-Jlenna;

- MOHUMAaHUE TMPUHIUINA JACUCTBUS JJIEKTPOCKOMA, 3JIEKTPOMETpPa, TajJbBaHUUYECKOTO
JJIEMEHTa, aKKyMyJsTopa, (QOHAapWKa, peocTaTa, KOHACHCATOpa, JaMIlbl HAKAIMBAaHUS H
croco6oB o0ecrieueHus: 6€30MacHOCTH PU UX HCIOJIb30BaHUU;

- BJIaJICHUE CMoco0aMy BBHIMIOJNIHEHUS PACYeTOB JUIS HAXOXKICHHS: CHJIBI TOKa,
HaIpsKEHUsI, COMPOTUBIICHUS MPU MapajuieIbHOM M IOCJIEI0BAaTEIIbHOM  COEIMHEHUU
[IPOBOJIHUKOB,

YAEIBbHOTO COMNPOTHUBICHHUS MPOBOJHHMKA, PAOOTBI M MOLIHOCTH BJIEKTPUUECKOr0 TOKa,
KOJIMYECTBA TEIUIOTHI, BBIICISIEMOTO MPOBOJHIUKOM C TOKOM, eMKOCTH KOHJICHCATOpa, paObOTHI
JIEKTPUYECKOTO MOJIsl KOHACHCATOPa, SHEPTUU KOHJEHCATOPa;
- YMCHHUC HCIOJIL30BATH IMOJYYCHHBIC 3HAHUA B HOBCGIIHGBHOI\/JI KU3HU (Z-)KOJIOI‘I/ISI, 6BIT,
OXpaHa OKpYyKarouien cpelibl, TEXHHKa 0€30MacHOCTH).

DJeKTPOMArHuTHbIE ABJeHus (5 1)

OmnbiT Opcrena. MarautHoe nosie. MarHuTHoe 1ojie npssMoro Toka. MarHuTHoe
Mojie Karymkud ¢ TOKOM. I[locTosiHHbIE MarHuThbl. MarHuTHOE I10J€ TOCTOSHHBIX
MarHuToB. MarauTHoe 1mojie 3emin. B3anmoseiictBrue MarauToB. JlelicTBHEe MarHUTHO-
r'0 MOJISl HAa TPOBOJHUK C TOKOM. DJIEKTPUUYECKUMN JIBUTATEb.

OPOHTAJIBHBIE JIAGOPATOPHBIE PABOTDI

9. COopKa 3JIeKTpOMarHuTa U UCTIbITAHUE €T0 JCHCTBUS.
10. U3y4eHue 31eKTPUYECKOTO IBUTATEINs MOCTOSHHOTO TOKA (Ha MOJIENHN).
IIpenMeTHBLIMU pe3yabTaTaMu 0OOYYEHHUS 110 TAHHON TeMe SBIISIOTCS:

- IOHUMAHUE M CIOCOOHOCTh OOBACHATH (PU3UYECKHE SIBICHUSA: HAMAarHUYEHHOCTH
JKelle3a M CTalld, B3aMMOJCHCTBHE MarHMWTOB, B3aWMMOJCHCTBHE NMPOBOJHHKA C TOKOM U
MarHUuTHOM
CTpEJIKH, NEMCTBHE MAarHUTHOTO MOJISl Ha TPOBOJHUK C TOKOM;

- BJIQJICHUE SKCIEPUMEHTAIBHBIMU METOJaMU HCCIEI0BaHUS 3aBUCUMOCTH MarHUTHOT'O
NEHCTBHS KaTYIIKU OT CHJIBI TOKA B TICTIH;

- YMEHHE UCIOJIb30BaTh MOJYYE€HHbIE 3HaHUS B MIOBCEAHEBHOM J>KM3HU (IKOJIOTHS,
OBIT, OXpaHa OKPYXaIIIEH cpenbl, TEXHUKA O€30MMaCHOCTH).

Cgerosbie siBjienns (10 u)

HNctounuku cBera. IIpsMonuHeliHOe pacnpocTpaHEHHE  CBETa.
Bungumoe nBuxxenue cBeTus. OTpak€HUE CBETa. 3aKOH OTPAXEHUS CBETA.
[Inockoe 3epkano. [Ipenomaenue ceera. 3aKOH HpesioMieHus cBeta. JIMH3HI.
dokycHoe paccTosHMe NMH3Bl. Ontudeckas cuia JAuH3b. M300paxenus,
naBaeMble NUH30H. ['ma3 kak onTuyeckas cucrema. OnTuyeckue NpuoOOpHI.

OPOHTAJIBHAS JIABOPATOPHAS PABOTA
12. [Monyuyenue M300pakeHUSI IPH MOMOIIH JTHH3HI.

IIpeamMeTHBIMH pe3yjbTaTaMU OOYUYEHHUS MO JAHHOW TeMe SBISIIOTCS:

- TOHHMMaHWE © CHOCOOHOCTh OOBSACHATH (U3UUECKUE  SBICHHA:
NpsIMOJINHEWHOE pacmpocTpaHEHUE CBeTa, 0Opa30BaHHWE TEHH U TOJYTCHH,
OTpa)XxeHUE M NMPEIIOMJICHUE CBETA;

- yMeHHe u3MepsATh (HOKYCHOE pacCcTOsiHME CcOoOUparomeil TUH3HI,

ONMTUYECKYIO CUJIY JHH3HI;



- BIQJICHUE  OKCIEPUMEHTAIBbHBIMH  METOJAMH  HCCIEJOBAHHUS  3aBUCHUMOCTHU:
N300paKeHUs] OT PACHOJOXKECHHS JIaMIbl Ha PAa3NUYHBIX PACCTOSHUSX OT JIMH3BI, YIJa
OTpa)KEHUs OT YIJIa MMaJeHHUs CBETa Ha 3epKajo;

- IOHWMAaHHE CMBbICIIA OCHOBHBIX (DM3MYECKUX 3aKOHOB M YMEHHE IMPUMEHSATH X Ha
NpaKTUKE: 3aKOH OTPAXXEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA, 3aKOH MPSMOJIUHEHHOTO
pacrpoCTpaHeHHUs CBETA;

- paznuyath OKYC JIMH3bI, MHUMBIH (OKYC 1 (POKYCHOE PACCTOSIHUE JINH3HI,
ONTHYECKYIO CHITY JIMH3BI U ONTHYECKYIO OCh JIMH3BI, COOMPAIONIYIO H PACCEHBAIOLIYIO JINH3BL,
M300paKeHUs, TaBaeMbIe COOMPAIOIIEH M pacCeHBAIOICH TUH30M;

- YMEHHE UCIIOJIb30BaTh MOJIY4YEeHHBIC 3HAHUS B TIOBCEJHEBHOMN KU3HU (9KOJIOTHS, OBIT,
OXpaHa OKpYKaroIlen Cpebl).

HroroBasi koHTpoIbHAs paboTa (1 4)

PesepBHoe Bpems (2 1)

9 kaacce (70 4, 2 4 B HeAeJI10)

3akonbl B3aUMOIeiicTBUS U ABHAKeHHs Te (23 v)

Marepuanbhas Touka. Cucrtema orcyera. Ilepememenue. CkopocTh
IPSAMOJIMHENHOTO PaBHOMEPHOTO JABMkKeHUsA. [IpAMOIMHENHOE pPaBHOYCKOPEHHOE
JBIDKEHUE: MIHOBEHHAs CKOPOCTh, YCKOpPEHUE, IepeMelenue. ['paduku 3aBucuMoctu
KMHEMAaTUYECKUX BEJIMUYUH OT BPEMEHH NPU PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBU)KEHUU.
OTHOCUTENBHOCTh MEXaHUYECKOT O JBUXKEHUS. [ eoneHTprueckas 1 reJMoLeHTpUYecKast
cuctemsl Mupa. MuepruanbHas cucrema orcuera. 3akoHsl HeroToHa. CBOOOHOE MTaJIeHUE.
HeBecoMOoCTb. 3aKOH BCEMHUPHOTO TAroTeHus. [IcKyceTBeHHbIE CryTHUKH 3emmn.]" MMmyiisc.
3aKOH COXpaHEHUs UMITyJIbca. PeakTUBHOE ABUKEHUE.

®POHTAJIbHBIE IABOPATOPHBIE PABOTBI
1. VccnenoBanne paBHOYCKOPEHHOTO JIBWKEHUS 03 Ha4albHOW CKOPOCTH.
2. 3mepenune yckopeHHsi CBOOOHOTO MaCHHUS.

IIpenmMeTHBIMHU pe3yJIbTaATAMU OOYUCHHUS MO TAHHOUW TeMe SBJISIOTCS:

- TIOHUMaHW€ M CIHOCOOHOCTh ONHUCHIBATH U OOBSACHATH (UBUYECKHE SIBICHUS:
MOCTyMaTeNbHOEe JBWKEHHE, CMEHa JHA W HOYM Ha 3emie, CBOOOJHOE TMaJeHue Tell,
HEBECOMOCTb, IBUJKEHHE 10 OKPYKHOCTH C MIOCTOSTHHOM 110 MOJTYJIIO CKOPOCTBIO;

- 3HaHUE M CIOCOOHOCTH JaBaTh OMNpPEACIICHUS/ONMUCAaHUA (PU3MUYECKUX TOHATHM:
OTHOCHUTEIBHOCTh JBI)KEHHUS, TEOIEHTPUUYECKAss W TEIUOLEHTPUUECKAs CHCTEMbI MUPA;
[mepBasgs KOCMHUYECKass CKOPOCThb|, pEaKTHBHOE JBHXEHUE; (U3UYECKUX MOJeNei:
MaTepHualbHas TOYKa, CUCTeMa OTcueTa; (GU3NYECKUX BEIUYUH: MEpPEeMEIIeHHE, CKOPOCTh
PAaBHOMEPHOT'O MPSIMOJIMHEHHOIO JBUYKEHUS, MTHOBEHHAs CKOPOCTh U YCKOPEHHE NpPU PABHO-
YCKOPEHHOM TPSAMOJMHEHHOM JBW)KEHUU, CKOPOCTh U I[EHTPOCTPEMUTEIBHOE YCKOPEHUE
IIpYU PaBHOMEPHOM JABUIKEHUU TeJa 10 OKPYKHOCTU, UMITYJIbC;

- IOHMMAaHWE CMBICTIA OCHOBHBIX (PU3MYECKUX 3aKOHOB: 3aKOHB HBIOTOHA, 3aKOH
BCEMUPHOTO TATOTEHUS], 3aKOH COXPAaHEHUSI UMITYJIbCa, 3aKOH COXPAHEHUs YHEPTUU U YMEHUE
MPUMEHSTH UX Ha MPAKTHUKE;

- YMEHHUE NPUBOJUTH MPUMEPHI TEXHUUECKUX YCTPOUCTB U KUBBIX OPTAaHU3MOB, B OCHOBE
MepeMEIeHNsT KOTOPHIX JISKHUT TPUHIIMI PEAKTUBHOTO JBWIKEHHUS, 3HAHHE MW yMEHUE
00BACHATE
YCTPOMCTBO U ACUCTBHE KOCMUYECKUX PAKET-HOCUTENEH;

1 o
B KBaJIpaTHbIC CKOOKHM 3aKJII0UCH MaTtepuall, HE SABJIAIOINNCA 00s13aTeIbHBIM JUIA U3YyYCHMUH.
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- YMEHHE H3MEPATh: MIHOBEHHYI0 CKOPOCTh M YCKOPEHHE IIPU PaBHOYCKOPEHHOM
NPSMOJMHEHMHOM JIBUKEHUM, LEHTPOCTPEMUTENIbHOE YCKOPEHHE TMpH PaBHOMEPHOM
JBYKECHUH o
OKPY>KHOCTH;

- YMEHHME HCIIOJIb30BaTh IOJYYEHHbIE 3HAHUS B IIOBCEIHEBHOM JXU3HU (OBIT, HKOJIOIHS,
OXpaHa OKpYXKarollel cpebl).

Mexanuveckue KoJieOaHus M BOJHBIL. 3BYK (12 4)

Konebarensnoe npmxkenne. Konebanusi rpy3a Ha mpyxuHe. CBOOOIHBIE KOJIeOAHMS.
KonebarenpHas cuctema. MasTHUK. AMIUIMTY1a, IEPUO, YacToTa Konebanuit. [["apmonmye-
ckue koisieOanus]. IlpeBpamienue >Hepruv HpU KoJeOATENbHOM JIBHKEHUU. 3aTyXaroliue
Kojebanus. Beinyxkaennbsle konebanus. Pesonanc. PacnpocTpanenue kojaebaHuil B ynpyrux
cpenax. Ilomepeunble W mMpomOIbHBIC BOJHBEL. [lnmmHa BOMHBL CBS3h IJIMHBI BOJIHBI CO
CKOPOCTBIO €€ paclpoCTpaHeHHs] U MepuoaoM (4acToToi). 3ByKoBble BOJHBI. CKOPOCTh 3BYKa.
BricoTa, TeMOp ¥ TPOMKOCTB 3BYKa. Jx0. 3ByKOBOU pe3oHaHc. [MIHTepdepeHus 3ByKa).

OPOHTAJIbHAA JIABOPATOPHAS PABOTA
3. UccnenoBanue 3aBUCUMOCTH I1€PHOJA U YACTOThI CBOOOHBIX KOleOaHUI MasTHUKA OT
JUIMHBI €70 HUTH.

IIpeamMeTHBIMU pe3yJbTaTaMH 00yUYCHHUS 110 JAHHOU TEME SBIISTFOTCS:

- NIOHUMaHHUE M CHOCOOHOCTh OMMCHIBATH M OOBACHATH (PU3MUECKHUE SBJICHUA: KOJeOaHMs
MaTEeMaTHYeCKOr0 W MPYKHHHOTO MAasTHHUKOB, pE30HAaHC (B TOM 4YHCIE 3BYKOBOH),
MEXaHUYECKHE BOJIHBI, IJIMHA BOJIHBI, OTPa’KEHUE 3BYKA, 3XO0;

- 3HAaHME€ W CHOCOOHOCTH JaBaTh OMpeJeNieHUus (U3NYECKUX TOHATUN: CBOOOITHBIC
KosneOaHus, KosiebaTenpHas CUCTeMa, MAasTHUK, 3aTyXarollue KojeOaHus, BbIHYXJICHHBIC
KoJie0aHusl, 3BYK M YCJOBHS €r0 pPacHpoCTpaHeHHs; (U3NUECKHX BEIMYMH: aMIUIUTYAA,
HepuoJl M Yactora KojeOaHUil, COOCTBEHHas YacToTa KoJjeOaTeIbHONH CUCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTh 3BYKa, CKOPOCTb 3BYKa; (DM3MUYECKUX MOJIENEH: [rapMOHUYECKHE KoJie-
0aHus |, MATEeMaTUYCCKUN MAsITHUK;

- BIIQJICHHE HKCIEPUMEHTAIBHBIMH METOJaMHU HCCIEA0BAHUS 3aBUCUMOCTHU Nepuoja H
4acTOTHI KOJeOaHUN MasiTHUKA OT JUIMHBI €r0 HUTH.

JuekTpomarauTHoe moJe (16 1)

OpHoposnHOE M HEOAHOPOJHOE MarHuTHoe mnosie. HampaBnenuwe Toka M HampaBlieHHE
JUHUHM ero MarHuTHOro nods. IIpaBuno 6ypaBunka. OGHapyxeHue MarHuTHoro nos. Ilpasuiio
neBoil pyku. Wuaykuuss wmarHuTHOro moJist. MarHuTHeli nortok. Omnbitel  Papanes.
OnextpoMarHuTHas WHAYKIMA. Hampasinenue wuHAyKnuMoHHOro Ttoka. IIpaswiio Jlenna.
SABnenue camoumnaykuuu. Ilepemenssiii Tok. ['eHeparop nepemenHoro toka. Ilpeobpa3zoBanus
HEPruM B 3JIeKTporeHeparopax. Tpanchopmarop. Ilepenaua snekTpuueckod 3HEpPruum Ha
paccTrosiHue. ODJIEKTPOMAarHUTHOE TMOJe. OJEKTPOMarHuTHele BOJHBL. CKOpPOCTH pacrpo-
CTPaHEHHUsI DJIIEKTPOMArHUTHBIX BOJIH. BIMsAHWE 3JI€KTPOMAarHUTHBIX M3Jy4EHUN Ha >KUBBIE
opranu3Mbl. KosneOarenbHublii KOHTYp. [lomyueHne 351eKTpOMarHUTHBIX Kosiebanuil. [Ipuniu-
bl paUOCBA3H U TeneBuaeHus. [MHTepdepenus cBeta.] DIeKTpOMarHUTHAs MPUPOIa CBETA.
[Tpenomnenue ceta. [lokazarens nmpenomnenus. Jucnepcus ceera. L{peta ten. [Cnextporpad
u cnekrpockon.] Tunel onTtudeckux cnekTpoB. [CnekTpanbHblii aHanu3.] [lorymomenue u
UCITyCKaHue cBeTa aroMaMu. [IporcxosxieHrne TMHeHYaThIX CIIEKTPOB.

®POHTAJIbHBIE JIABOPATOPHBIE PABOThHI
4. zydyeHue sBJICHUS 3JIEKTPOMAarHUTHON UHAYKIIMH.
5. Habnronenue crjiomHoro v JuHeHYaThIX CIIEKTPOB UCITY CKaHUS.

10



IIpenMeTHBIME pe3yabTaTaMH 00YUCHHUS 110 JAHHOM TEME SBISIOTCS:

- IOHUMAaHUE U CIIOCOOHOCTH OIMUCKHIBATHL U OOBSICHSITH (1)I/I3I/I‘ICCKI/IC HBHCHI/I?I/HPOHGCCBIZ
SJICKTPOMArHuTHass HWHAYKIHA, CaAMOUWHAYKIHA, MPCIOMICHUEC CBCTA, AUCICPCUA CBCTA,
HOIJIOLNIEHUE W MCIYCKaHME CBeTa aTOMaM{, BO3HUKHOBEHUE JIMHEHYAaThIX CIEKTPOB
HNCITYCKAaHUA WU IOTJIOIICHU A,

- 3HaHHUE U CIOCOOHOCTH J]aBaTh ONPEEICHUA/ONMUCAHNUS (PU3NIECKUX OHATHI:
MAardmMTHOC IIOJIC, JIMHUHN MarauTHOM WHAYKIOHUHU, OJHOPOAHOC U HCOAHOPOAHOC MAIrHUTHOC I10JIC,
MarHUTHBIM  TOTOK, IE€PEMEHHBIH  3JEKTPUYECKUH  TOK, DJIEKTPOMAarHUTHOE  IOJIE,
SJICKTPOMArHUTHBIC BOJIHBI, 3JICKTPOMAIHUTHBLIC KOHCG&HI/IH, paanocCBA3b, BHZ[HMBIﬁ CBCT,
(Gu3M4YecKUX BEIUYUH: MarHUTHAs MHAYKLUSA, UHIYKTUBHOCTb, IIEPUOJI, YACTOTA M aMIUIUTY/a
SJICKTPOMArHUTHBIX KO.HG6EIHPII>1, TIOKa3aTeJik NpPCIIOMJICHUA CBCTA,

- 3HaHMe (QOpPMYJIUPOBOK, TOHUMAaHHE CMbICIa M YMEHHME MPUMEHATh 3aKOH
IIPEJIOMIICHUSI CBeTa U IpaBuilo JIeHna, KBaHTOBBIX MOCTYJIaTOB bopa;

- 3HaHUE Ha3HA4YEHMs], yCTPONUCTBA U MPUHLIUIA JEHCTBUS TEXHUUECKUX YCTPOICTB:
AIEKTPOMEXaHUUYECKHI MHAYKIIMOHHBII TEeHepaTop IMEepPEeMEHHOro0 TOKa, TpaHcopmarop,
K0JeOaTeNbHbIH KOHTYp, 1€TEKTOp, CIEKTPOCKOII, ClIeKTporpad;

- [MOHMMaHUE CYyTH METOJa CIEKTPaJIbHOTO aHaJu3a U €ro BO3MOXKHOCTEH].

Ctpoenne aToma u aToMHoOro siipa (11 v)

PaanoakTUBHOCTh KaK CBUJETEILCTBO CIOXKHOI'O CTPOEHMsI aTOMOB. Ainbda-, Oera- u
ramma-usnydenus. Oneitel Peseppopna. SAnepHas mozaens atoma. PaguoakTuBHBIE ITpeBpallie-
HUs aTOMHBIX sfep. CoxpaHeHue 3apsI0BOrO M MacCOBOIO YHCEN IPU SACPHBIX PEAKLUAX.
DKcnepuMeHTaJIbHbIE METO/bl HcclieoBaHus dacTull. [IpoTOHHO-HEWTpOHHAs MOJAEINb fJIpa.
®u3znuecKuii CMBICH 3apsAg0BOro U MaccoBoro uucen. M3oromsl. IlpaBuiia cmemenus s
anbga- u Oera-pacnaja Opu AIEpHBIX peaklUsaX. DHEPrus CBA3M 4acTull B sape. Jlenenue
anep ypana. llenHas peakuus. SlpepHast sHepreTuka. DKOJOTHUECKHE MPoOieMbl paboThl
aTOMHBIX 3JekTpocTanuuii. [o3zumerpus. Ilepuon monypacmama. 3akoH pPagnoaKTHBHOTO
pacnaga. BinsHue paIluMOaKTHUBHBIX H3JYYEHHUH Ha XHUBbIE OpTaHU3Mbl. TepMosiepHas
peakuus. Ucrounuku sHeprun CojHLA U 3BE3I.

OPOHTAJIbHBIE JIABOPATOPHBIE PABOTHI
6. V3MepeHune ecTeCTBEHHOTO paIialliOHHOTO (hOHA JO3UMETPOM.
7. I3yuenue aenenus sapa aroMa ypaHa no (ororpapuu TpeKoB.
8. Ouenka nepuoja moyiypacmnajaa HaXoAsIIMXCsl B BO3/IyXe MPOAYKTOB pacraja rasa
panoHa.
9. UzydyeHue TpekoB 3apsHKEHHBIX YaCTHI] IO TOTOBBIM (hoTOrpadusim.

IIpeaMeTHBIMHU pe3yJibTATAMU OOYYEHHS IO TAHHOW TeM€ SIBISIOTCSA:

- TIOHUMaHWE U CIOCOOHOCTh ONHUCHIBATH U OOBSICHATH (DU3HMUECKUE SBJICHUS:
PaANOaKTUBHOCTb, MOHU3UPYIOILIME U3ITyUYEHNUS;

- 3HaHUE U CIOCOOHOCTHh JaBaTh OIpEEICHUS/ONUCaHNUsI (PU3NUYECKUX IMOHATUMN:
PaANOaKTUBHOCTD, albda-, 0eTa- U TaMMa-4acTUIlbl; PU3NUECKUX MOJEIeH: MOAEIU CTPOSHUS
aToMoB, npeioxkennbie JI. Tomconom u 3. Pesepdopaom; mnpoTOHHO-HEHTpPOHHAST MOJEIH
aTOMHOTO sJIpa, MOJeNb Tpolecca AeNeHus sapa aTroMa ypaHa; (U3HYECKUX BEIUYUH:
MOTJIOMIEHHAsT J03a H3JMydeHHs, Kod(P(UIIMEeHT KauyecTBa, HDKBUBAJEHTHAs 103a, IEPHOJ
noytypacnaja;

- yMEHHE TMPHUBOJUTH MPUMEPHl M OOBSACHITH YCTPONCTBO W TMPHUHIUI JICUCTBUS
TEXHUYECKUX YCTPOMCTB M yCTaHOBOK: cueT4yuk ['eiirepa, kamepa Bunbcona, my3sipbKoBas
Kamepa, AJEepHbIA peaKkTOp Ha MEIJICHHBIX HEUTPOHAX;

- YMEHHE WU3MEpATh: MOIIHOCTh JI03bl PAJUOAKTUBHOTO M3JIYYEHHUS OBITOBBIM
JIO3UMETPOM;
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- 3HaHue (QOPMYIHUPOBOK, IMOHMMAHHME CMBICIa M YMEHHUE TMPUMEHATH: 3aKOH
COXpaHEHUs1 MacCOBOT'O YMCJIA, 3aKOH COXPAaHEHUs 3apsAna, 3aKOH PaJuOaKTMBHOIO pacmaja,
IIPAaBUJIO CMEILEHHUS;

- BJIAJICHUE DKCIICPUMEHTAIBHBIMU METONAMM HCCIEJOBaHUSA B IPOLIECCE U3YYEHUS
3aBUCHMOCTH MOIIIHOCTH M3JIy4EHHUs IPOAYKTOB paclaja pajgoHa OT BpEMEHU;

- IOHUMaHHUE CYTH SKCIEPUMEHTAIBHBIX METOI0B UCCIIEIOBAHMS YACTHILI;

- YMEHHE UCIOJb30BaTh MOJTYYCHHbIE 3HAHUS B MOBCEAHEBHOW XM3HU (OBIT, SKOJOTHS,
OXpaHa OKpY’Karollel cpe/ibl, TeXHUKa 0€30IIaCHOCTH U Jp.).

Crtpoenue u 380 101us1 Beestennoii (5 u)

CocraB, ctpoenue u npoucxoxjaenue ConHeuHol cucremsbl. I[lnaHeTsl U Malnble Tena
Conneunor cucrtembl. Ctpoenue, uznydeHue u sBomtonuss ConHua u 3Be3n. CTpoeHue u
3BoIIOIIMS BeeneHHoi.

IIpeaMeTHBIMH pe3yJibTaTAMM 00YUYESHUS IO TAHHOM TeMe SBISIOTCS:

- MIPE/ICTaBIEHUE O COCTABE, CTPOCHUHU, IPOUCXOXKACHUU U Bo3pacTe COTHEUHOH CUCTEMBI;

- YMEHHE MPUMEHSTH (PU3NYECKHE 3aKOHBI JJIs1 0OBICHEHHS MBMKECHUA TUiaHeT COTHeYHOMH
CHCTEMBI;

- 3HaTh, 4YTO CYHIECTBEHHBIMH MapaMeTpaMH, OTJIMYAIOUIMMHU 3BE3/bl OT IUIAHET,
ABIIAIOTCS MX MacChbl MU HCTOYHMKU SHEPrHM (TepMOsZEpHbIE peakluu B HEApax 3Be3] U
paZvOaKTHBHBIE
B HeJ[pax IJIaHeT);

- CpaBHHMBaTh (U3UYECKHE H OpOHWTAJIbHBIC IapaMeTphl IUTAHET 3E€MHOH TPyNIbl C
COOTBETCTBYIOIMMH [TapaMeTpaMH IUIAaHET-TUTAHTOB U HAXOJUTh B HUX 00Illee U Pa3InyHOE;

- 00bsaAcHATH cyTh 3ddekra X. [omnepa; GpopmMyanpoBaTh U OOBACHATH CYTh 3aKOHA O.
Xab0ma, 3HaTh, YTO 3TOT 3aKOH SBMJICS SKCIEPUMEHTAIbHBIM IOATBEPKICHUEM MOJEIU
HecTaluoHapHoi Becenennou, otkpsiToii A. A. @puaManom.

Hrorosasi koHTpoJbHas padora (1 u)
Pe3zepBHoe Bpems (2 1)

OO0mMMH npeIMeTHBIMH pe3yJbTaTaMH 00Yy4YEeHHS 10 JAHHOMY KYpCYy SBISIOTCS:

- YMEHHE IIOJIb30BAaThCs METOJAaMH HAyYHOTO MCCIENOBAHMS  SIBICHUM IPUPOJIBIL:
OPOBOJUTH HAONIOJEHUS, IUJIAHUPOBATh M BBINOJHATH OSKCIIEPUMEHTHI, 0O0pabaThIBaTh
pe3ynbTaThl W3MEpPEeHHH, NPEACTaBIATh pPe3yJbTaThl HU3MEPEHUN C TOMOIIbI0 TalJIHII,
rpa¢gukoB M (opmys, OOHApYKMBaTh 3aBUCUMOCTH MEXIY (U3NUYECKUMHU BEIUYMHAMH,
O0OBSACHATH PE3yJbTaThl U J€NaTh BBIBOJIbI, OLIEHUBATh TPAHUILIBI IOTPEIIHOCTEN Pe3yIbTaTOB
U3MEPEHUN;

- pa3BUTHE TEOPETUUYECKOTO MBIIIJIEHUS Ha OCHOBE (JOPMUPOBAHUS YMEHUHN yCTaHABINBATh
(baxThl, pa3nuyaTh MPUYMHBI U CJIEACTBUS, MCIOJIb30BaTh (PU3MUYECKHUE MOJENH, BBIABUIATH
TUIIOTE3Bl, OTBICKUBATh U (POPMYIUPOBATH JOKA3AaTEIbCTBA BBIIBUHYTHIX TUIIOTE3.
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MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30BATEJIBHOI'O ITIPOLECCA

IIporpamma xypca ¢usuku mit 7 - 9 KimaccoB o01Ie00pa3oBaTEIbHBIX YUPEKICHHI
(aBTops! A.B. Ileppiikun, H.B. ®unonosuy, E.M. ['yTHuUK).

YMK «®Pusuka. 7 kjaace»

. ®usuka. 7 knacc. Yueonuk (aBrop A.B. [lepbimkun).

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

. ®u3uka. Meromuueckoe mocodme. 7 kiace (aBropel E.M. I'ytHuk, E.B. PribakoBa).

. @usuka. Tectsl. 7 kiacce (aBropsl H.K. Xannanos, T.A. XanHaHosa).

. ®usuka. /[unaktuueckue matepuansl. 7 kiaacc (aBropsl A.E. Mapon, E.A. Mapon).

. ®uzuka. COOpHUK BOIIPOCOB U 3a1a4. 7 - 9 kiaccel (aBTopsl A.E. Mapon, C.B. Ilo3oiickuid,
E.A. Mapon).

7. DNEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

OOl WN -

YMK «®Pusuka. 8 kiaace»

. @uzuka. 8 kiacc. Yueonuk (aBtop A.B. Ilepbikun).

2. ®uzuka. Meromueckoe mocodme. 8 kiace (aBropel E.M. I'yrauk, E.B. Pribakona, E.B.
[[TaponuHa).

. ®usuka. Tectol. 8 kinace (aBropsl H.K. Xannanos, T.A. XanHaHoBa).

. ®usuka. JIlugaktuaeckue marepuansl. 8 kiacce (aBTopsl A.E. Mapon, E.A. MapoHn).

. ®uzuka. COOpHUK BOIIPOCOB U 3a11a4. 7 - 9 knaccel (aBTopsl A.E. Mapon, C.B. [1o3oiickuii,
E.A. Mapon).

6. DIEKTPOHHOE MPUIIOKEHNE K YUCOHUKY.

AW [N

(62}

YMK «®Pusuka. 9 kiaace»
. ®uzuka. 9 knacc. YueOnuk (aBTopsl A.B. Ilepoimikun, E.M. ['yTHUK).
. ®usuka. Temarnueckoe nnanuponanue. 9 knacc (aprop E.M. I'yrHuk).
. ®msuka. Tectel. 9 xmace (aBropel H.K. XannanoB, T.A. XanHaHOBA).
. ®usuka. Aunaktudyeckue marepuansl. 9 kinacc. (aBTopsl A.E. Mapon, E.A. Mapon).
. ®uzuka. COOpHHMK BONpOCcoB U 3aaay. 7 - 9 knaccsl (aBTopsl A.E. Mapown, C.B. ITo3oiickuii,
E A. Mapon).
6. DIeKTpPOHHOE MPHIIOKEHUE K YIEOHUKY.

OabhwpdNPE

KoMnuiekT HarJasiiHbIX OCOOHIA.
DJIeKTPOHHBIE yueOHbIe U3TaHUS.
1. ®usuka. bubnmoreka HarnsaaHbIX mocoOuit. 7 — 11 knaccer (mox penaxiueit H.K.
XaHHaHOBA).
2. JJabopartopHble paboThl 1o (hu3uke. 7 Kiace (BUpTyanbHas (pu3ndeckas jgadoparopus).
3. JJabopaTopusie paboThI o Gu3uKe. 8 Kiacc (BUpTyaiabHas (puzndeckas 1adopaTopus).
4. JTabopatopHble paboThl 1o (huzuke. 9 kace (BUpTyanbHas Gpu3ndeckas gadoparopus).

13



