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IlosicHuTeILHAS 3aNMUCKA

[Tporpamma pa3paboTaHa B COOTBETCTBUU C (peIepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIIBHBIM
CTaHJapTOM OCHOBHOTO O00IIero oOpa3oBaHMs, YTBEPKIEHHBIM TMpUKazoM MuHHCTEpCTBA
oOpazoBanust U Hayku Poccuiickoii ®@enepammu ot 17 mexadbps 2010 r. Ne 1897IIpumepHoit
OCHOBHOM 00pa3oBaTeabHON mporpammbl, [IpumepHOi mporpamMmbl 10 (GHU3MKE, aBTOPCKON
nporpammbl A.B. Tlepsimkina 1o ¢pusuke s 7-9 kiaccos.

PaGouas mporpamma npejHa3zHaueHa AJis MpenojaBaHus JUCHUILIMHBL «DPu3nka» Ha 0a30BOM
ypoBHE B 7 — 9 KJ1laccax OCHOBHOM HITKOJIBI.

Ob0ocHoBaHMe BbIOOpa Y4eOHO-METOAMYECKOr0 KOMILIEKTa /JIf peajM3anuu padoueil
NPOrpamMMsbl 110 NpeIMeTy

[IpenogaBanue kypca «®Pu3nka» B 7-9 kinacce OpUEHTUPOBAHO HA UCIIOJIb30BaHNE YYEOHHUKOB:

o A.B. [leppimmkun ®us3uka 7 kimacc. YUeOHHK I 00IIe00pa3oBaTeIbHBIX YUPESIKICHUM. -
M.: ipoda.

o A.B. [leprmmkun ®@u3uka 8 kimacc. YueOHHK s 00IIe00pa3oBaTeIbHBIX YIPSHKICHUH. -
M.: ipoda.

e A.B. lleppimkun, E.M. I'yrauk. ®usuka 9 xnacc. YueOHUK 1t 001ieo0pa3zoBaTeIbHBIX
yupexnaenuil.- M.: [Ipoda, xotoprie BxoaaT B dDenepaibHblii nepeyeHb Y4eOHHKOB,
yTBEpKAEHHBI IpukazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
®enepanun ot 19 nexabps 2012 r. N 1067 «O06 yrBepxaeHuN (eaepabHbIX epedHent
y4e€OHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K MCIOJB30BaHUIO B 00pa30BaTEIbHOM
nporecce B 00pa3oBaTENbHBIX YUPEKICHHUIX, pealu3ylolMX 00pa3oBaTelbHbIE
IporpaMMbl oO1Iero o0pa3oBaHUsl U MMEIOLIMX TOCYAAPCTBEHHYIO aKKpeIUTAlMIo, Ha
2013/14 yueGublii ron".

JocronHcTBOM yueOHUKOB naHHOro YMK SBASIOTCS SCHOCTb, KPAaTKOCTh U JOCTYIMHOCTh
HN3JI0KECHUA, HO[[pO6H0 OIIMCAHHBIE U CHAOKEHHBIE PUCYHKaMH ACMOHCTPALIMOHHBLIC OIIBITHEI U
JKCIIEpUMEHTANbHBIE 3a7aud. Bce TyaBbl yueOHHMKA coaepaT OoraThlii WIUTIOCTPATHUBHBIN
Matepuan. B 2012 r. m3marensctBo «Jlpoda» COBMECTHO C H3AATEIBLCTBOM «BepTHKaIb)
BBIMYCTHJIO yYEOHHK A 7 Kjacca B HOBOM O(QOPMIICHHU U C DJIEKTPOHHBIM MPUIIOKEHUEM,
KOTOpOEe pa3MeIeHO Ha caiiTe m3maTenbcTBa «Jpoda». YueOHMKH paccuMTaHbl Ha TaKylO
CTPYKTYpy, TpU KOTOpOH Ha MepBOW CTymeHU mpoduiabHOoe oOydeHue He BBoauTcs. OH
BKJIIOUAET BECh HEOOXOAMMBIA TEOpeTUYECKU MaTepuan mo ¢Gu3MKe Ui HU3y4YeHHs B
00111€00pa30BaTENbHBIX YUPESIKACHUAX. YUEOHMK OTIMYACTCS MPOCTOTOM M JOCTYIMHOCTBIO
H3JI0KCHUA MaTepuaia, MpcaAyCMaTpruBacTCsa BBIIIOJIHCHUC ynpancHeHm‘/'I, KOTOPBIC IMMTOMOT'Aal0OT HE
TOJIBKO 3aKPENUTh IMPOHJIECHHBIH TEOPETUUECKUH MaTepuaj, HO W HAayuyuTbCs MPUMEHATh Ha
IIPAKTHUKE.

N3yyenne ¢(u3ukm Ha JaHHOM HJTame (PU3NYECKOro 00pa3oBaHUS HANPaBJEHO Ha
JAOCTHIKeHHUe CJIeAYIOLIUX HeJieii:
e T[IOHMMaHHWE YYAIIUMHCS CMBICIIa OCHOBHBIX HAyJYHBIX TOHSATHA M 3aKOHOB (HU3WKH,
B3aMMOCBSI3U MEX/1y HUMH;
e (opmupoBaHue y yuammxcs MpeICcTaBIeHIH 0 (U3HIeCcKoil KapTUHE MHPA.
e OBJIAJICHHME YMEHUSMHU IPOBOJAUTH HAOIIOJCHHUS MPUPOAHBIX SBICHHUH, OMHCHIBATH U
0000111aTh pe3ysbTaThl HAOIIOIEHUH, UCTIONIb30BaTh IPOCThIE U3MEPUTENbHbBIE PUOOPHI
JUIs U3ydeHUs (U3NYECKUX SBICHUH; NPEeACTaBIATh pe3yiIbTaThl HAOMIOJCHUNA WM
U3MEPEHUH ¢ TIOMOIIBIO TaOJIHUI, TPahUKOB U BBISABIATH HA 3TOW OCHOBE AMITHPHUECKUE
3aBUCUMOCTH; TPUMEHATh IIOJYYE€HHBIE 3HAHUSA I OOBSICHEHHsS pa3HOOOpa3HBIX
NPUPOAHBIX SBJICHUH M TPOIECCOB, MPUHIMIIOB JEHCTBHS BAXHEWUIIMX TEXHHUYECKUX
YCTPOMCTB, AJIs peleHus: (PU3NIeCcKHX 3a/1a4;
e pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
B TpoOLIECCE peIICHUS] MHTEIJIEKTYalbHBIX MpoOsieM, 3aJad U BBIIOJHEHHS



9KCIEPUMEHTAIIBHBIX UCCIIEOBAHMI; CTOCOOHOCTH K CAMOCTOSATEIEHOMY NPHOOPETEHUIO
HOBBIX 3HAaHUN 1O (U3HKE B COOTBETCTBHUM C IKU3HEHHBIMU MOTPEOHOCTAMHU U
HMHTEPECAMU;

BOCIIUTaHHUE YOEXKJIEHHOCTH B IO3HABAEMOCTH OKPY’KAIOIIEro MHpa, B HEOOXOIUMOCTH
Pa3yMHOI'O HCIIOJIb30BAHMS JIOCTMDKEHUH HAayKM W TEXHOJOIMM JJI JalbHEWUIIEro
pa3BUTHS YEJIOBEYECKOro OOIIecTBa, YBaXXEHUS K TBOPLIAM HAyKd M TEXHUKH;
OTHOIICHMSA K (PU3KKE KaK K AJIIEMEHTY 00111e4eTI0OBEYECKON KyIbTYpHI;

MPUMEHEHHE TMOJIYUEHHBIX 3HAHUN M yMEHMM [UIsl peleHus NPaKTUYeCKUX 3aaay
MIOBCETHEBHOM KU3HU, i1 o0ecTieueHns: 6€30MacCHOCTH.

B 3axa4u o0yuenusi pusuke BXOAAT:

pa3BUTHE MBIIUICHUS y4amuxcs, (OPMUPOBAHME Yy HHUX HAaBBIKA CaMOCTOSTEIBHO
npuoOpeTaTh U MPUMEHSThH 3HaHUsI, HAOIIOATh U OOBSICHATH (PU3NUYECKUE SBICHMUS;
OBJIAACHUC IIKOJIBbHBIMU 3HAHUAMU 06 OKCIICPUMCHTAJIBHBIX (baKTaX, IIOHATHUAX, 3aKOHAX,
TEOpHsIX, METOJaX (U3MYECKOM HAyKH; O COBPEMEHHOW HAy4YHOW KapTHHE MUpa; O
IIMPOKUX BOSMOKHOCTAX MMPUMCHCHUA (bH?)H‘IGCKI/IX 3aKOHOB B TCXHHUKE U TCXHOJIOIHNH,
YCBOGHHE UIKOJbHUKAMHM HJIed €JUHCTBA CTPOEHHUS MaTepuud W HEUCUEPIaeMOCTH
mpomccca €€ nmo3Hanusa, IOHMMAaHUC POJIM NPAKTUKW B ITO3HAHUU (1)I/I3I/I‘-I€CKI/IX SIBJICHUU U
3aKOHOB;

(hopMHUpoOBaHKE TTO3HABATENFHOTO HHTEPEca K (PM3HUKE M TEXHUKE, Pa3BUTHE TBOPUYECKUX
CIOCOOHOCTEH, OCO3HAHHBIX MOTHMBOB YYEHHMs; TMOATOTOBKA K MPOJOJIKEHHUIO
00pa3oBaHUs M CO3HATEIBLHOMY BBIOODY mpodeccui;

3HAKOMCTBO YYal[UXCSd C METOJIOM HAy4YHOrO TMO3HAHMS M METOJaMHU HCCIIEIOBaHUS
00BEKTOB U SIBIICHUH TIPUPO/IBI;

npuoOpeTeHne yJalluMUCs 3HAHUN O MEXaHWYECKUX, TEIJIOBBIX, dJIEKTPOMArHUTHBIX U
KBAaHTOBBIX ABJICHUAX, (1)I/I3I/I'-I€CKI/IX BCJIMYMHAX, XapPaKTCPUIYIOIINUX O3TH SABJICHUSA
(dbopMupoBaHHE y ydalUXCsi YMEHHUU HAONIONATh MPUPOJHBIC SBICHHUS WM BBIMOIHSITH
OTBITHI,  JIaOOpaTopHble  pabOTBI M  SKCIEPUMEHTANBHBIE  HCCICOBAHUS  C
UCIIONIb30BAaHUEM U3MEPUTENBHBIX MPHOOPOB, MIHUPOKO MPUMEHSIEMBIX B MPAKTHUECKOM
JKHA3HU;

*OBNIAJICHUE yYAIIUMHUCS TAaKUMU OOLICHAYYHBIMH MOHSATUSIMH, KaK IPUPOTHOE SBICHUE,
SMIMPUYECKN YCTAHOBICHHBIA (akT, Tpobdiema, TUMOTe3a, TEOPETHYECKHH BBIBOJ,
pe3ynabTaT SKCIePUMEHTAIBHON MPOBEPKH.

HN3y4yenue (pu3MKN HANPABJIEHO HA BHIPA0OTKY KOMIICTEHIMH:
00ue0bpaz0eamenbHblx.

YMEHHSI CaMOCTOATEIbHO W MOTHBHPOBAHHO OPTaHM30BBIBATH CBOIO IMO3HABATEIHHYIO
NESATEIBHOCTH (OT MOCTAHOBKH JI0 ITOJTYYCHHUS U OIICHKH PE3yJIbTaTa);

YMEHHSI  HCIONB30BaTh  JJIEMEHTHl  MPUYMHHO-CIECICTBEHHOTO UM CTPYKTYPHO-
(G YHKIIMOHATFHOTO aHalli3a, OMPENENsITh CYIIHOCTHBIE XaPAKTCPUCTHKU H3y4aeMOTo
00BeKTa, pa3BepHYTO OOOCHOBBIBATH CYXKACHHS, JaBaTh ONPEACICHUS, MPUBOIUTH
JTIOKa3aTeNIbCTBA;

YMEHHSI HCIIOJIb30BaTh MYJIBTUMEIUNHBIE PECYPChl U KOMITBIOTEPHBIC TEXHOJIOTHH IS
00pabOTKHM M TIPE3eHTAIIMN PE3YJIbTATOB MTO3HABATEILHOU U

MPAaKTUYECKOM IEATEIBHOCTH;

YMEHMsI OLICHHBaThb M KOPPEKTHPOBATh CBOE IIOBEJIEHHWE B OKpY’Kalollel cpene,
BBITOJTHSTH SKOJIOTHYECKHE TPEOOBAHUS B MPAKTUYECKON JIEATEILHOCTH U TIOBCETHEBHOM
KHU3HU.

npedMemHO-opueHmupoeaHHblx.'

MIOHUMATh BO3PACTAIONIYI0 POJIb HAYKH, YCHUJICHHE B3aHMMOCBS3H M B3aUMHOTO BIUSHUS
HayKI/I 1 TCXHHKU, HpeBpaH_[CHI/ISI HayKI/I B HGHOCpe,Z[CTBeHHYIO HpOI/ISBOI[I/ITeHBHYIO CI/IJIy
00111eCTBA;



e OCO3HaBaTh B3aMMOJICHCTBHE UYEJIOBEKAa C OKpYXKaoLeH cpeaol, BO3MOXKHOCTH H
CrocoObl OXpaHbl IPUPO/IBL;

L] Pa3sBUBAThb MO3HABATCIIbHBIC MHTCPCCHI U MHTCJUVICKTYAJIbHBIC CHOCO6HOCTI/I B IIponecce
CaMOCTOSITENIBHOTO NMPUOOpeTeHUss (U3NYECKUX 3HAHUNA C HCIOJB30BAaHUN Pa3IUYHBIX
HNCTOYHUKOB I/IH(bOpMaI_II/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

L] BOCIIUTHIBATH Y6G)K)1€HHOCTI) B IIO3UTHUBHOU poin (1)I/ISI/IKI/I B XHW3HHU COBPEMCHHOI'O
o011ecTBa, TOHUMAHUE MEPCIICKTHB PAa3BUTUS YHEPIeTUKU, TPAHCIIOPTA, CPEACTB CBA3H U
ap.;

L OBJIaZICBATh YMCHUAMMU IMPUMCHSATDH NMOJTYYCHHBIC 3HAHUA JJI TOJTYUCHUA pa3H006pa3HHx
(bU3UYECKUX SBICHUN;

L IMPUMCHATD IMOJTYYCHHBIC 3HAHUA U YMCHUSA JIA 6€3OHaCHOI‘O HUCIIOJIBb30BaHHUA BCILICCTB U
MEXaHU3MOB B OBITY, CEIbCKOM XO3SMCTBE M IMPOU3BOJCTBE, PEHICHHUS MPAKTHUYECKUX
3a/1a4 B IIOBCEHEBHOW JKU3HM, NPEAYNPEKIACHUS ABICHUM, HAHOCALIUX BPEJ 310POBbIO
YeJI0OBEKa U OKPYXKAIOIIEH cpelie.

JInyHOCTHBIMHU pe3yJibTaTaMu 00y4ueHUs (PU3UKE B OCHOBHOM LIKOJIE SBISIOTCS:

e c(hOpMUPOBAaHHOCTh HEHHOCTEW OOpa30BaHMA, JIMYHOCTHOM 3HAYMMOCTH (PU3UUECKOTO
3HaHMS HE3aBHCHUMO OT MPO(ecCHOHAIBHON AesTeNbHOCTH, HAYYHBIX 3HAaHUN U METOJIOB
NO3HAHUs, TBOPUECKOM CO3MJATENbHON JEATEIbHOCTH, 370pOBOro olpa3a >KHU3HH,
mpolecca IUajoru4eckoro, TOJIEpPaHTHOTO OOIIEHUS, CMBICIOBOT'O YTEHUS;

e c(hOpMUPOBAHHOCTH IO3HABATEIBHBIX WHTEPECOB, HHTEIUIEKTYaJbHBIX W TBOPYECKHX
CIOCOOHOCTEH ydaluxcs;

e YOEXIEHHOCTh B BO3MOYKHOCTH IIO3HAHUS MPHUPOJBI, B HEOOXOJUMOCTU pPa3yMHOIO
UCIIOJIb30BAaHUS JOCTWKEHUH HAyKM W TEXHOJOTMH [UIs JajJbHEHIIEro pa3BUTHS
YEeJIOBEUYECKOTO OOIIECTBA, YBAXKEHUE K HAYYHOU MESITEIIBHOCTH JIIOACH, MOHUMaHUS
(U3HKY KaK AJIeMeHTa O0IIeUeI0BEYECKON KYIbTYphl B UCTOPUIECKOM KOHTEKCTE.

e MOTHBaLUs 00Opa30BaTENbHOM AEATENBHOCTH YyYalllUXCS KaK OCHOBBI CaMOpa3BUTHS U
COBEpILICHCTBOBAaHUSl JIMYHOCTH HA OCHOBE TI'€PMEHEBTUYECKOIO, JIMYHOCTHO-
OpPUEHTHUPOBAHHOTO, (DEHOMEHOJIOTUYECKOTO U IKOJIOTO-3MIIATUHHOTO MOAX0AA.

MeTanpeaMeTHbIMH Pe3yJIbTATAMU B OCHOBHOM IIIKOJIE SIBIISIIOTCS YHHUBEPCAJIbHBIE yueOHBIC
neyictus (nanee YV /). K aum otHOCATCSA:

1) auunocmuvie;

2) peaynsimueHble, BKIIOYAIONINE TAKXKE JCHCTBUS camopeyisiyuu;

3) nosnasamenvhvie, GKIOUAIOWUE TOCUYECKUE, 3HAKOBO-CUMBOIUYECKUE;

4) KomMMmyHUKamueHvle.

o Jluunocmuste YVYJ]I 00ecrneyuBalOT IEHHOCTHO-CMBICIOBYIO OPHEHTAILMIO YUYaILTUXCS
(yMeHue COOTHOCHUTH TMOCTYNKH W COOBITUS C HMPUHATHIMH ATHUYECKUMU NPUHIUIAMH,
3HaHUE MOpPAJIBHBIX HOPM M YMEHHE BBLICIUTH HPABCTBEHHBIM AacleKT IOBEACHUs),
CaMOOIIpPE/ICJICHUE U OPHEHTALMI0 B COLMAJBHBIX POJAX U MEKIUYHOCTHBIX
OTHOILEHHUSX, IPUBOJIUT K CTAHOBJICHUIO IEHHOCTHOM CTPYKTYPbI CO3HAHMS IMYHOCTH.

o Pecynamusnvie YVY]| oOecneunBarOT OpraHU3alMI0 YyYalllUMHUCS CBOEH yueOHOM
nestenbHocTy. K HUM oTHOCATCS:

- yenenonazaHue Kak IMOCTAHOBKA yuyeOHOW 3aJayll Ha OCHOBE COOTHECEHHS TOro, 4TO YXKe
U3BECTHO M YCBOCHO YYAIlUMHUCS, U TOTO, YTO €11€ HEU3BECTHO;

- naaHuposanue — OIPEACIICHHE IIOCIIEI0BATEIbHOCTH MPOMEXKYTOUHBIX LEIEH C y4eToM
KOHEYHOI'0 Pe3ysibTaTa; COCTaBICHHE IIJIaHA U MOCJIE10BATEIbHOCTH 1EHCTBUM;

- NpocHOo3upoanue — TPENBOCXUILCHHE pe3ylbTaTa M YpPOBHS YCBOEHUS, €r0 BPEMEHHBIX
XapaKTEPUCTHK;

- koumpons B (popme cimyeHust crocoda ASHCTBHS U €ro pe3ysbTara ¢ 3alaHHbIM 3TaJOHOM C
LENbI0 0OHAPYKEHUS OTKIOHEHUH M OTIMYMIN OT 3TAJIOHA;

- KOppeKyusi — BHECEHHE HEOOXOIMMBIX JTOTIOJHEHHUH M KOPPEKTUB B IJIaH U CIOCOO JEWCTBUS B
ClIy4ae pacxXo0>kJI€HUs 3TaJOHA, PeajJbHOro AEHCTBUS U €r0 MPOIYKTa;




- OYyenKa — BBIJEIICHUE U OCO3HAHUE YYAIIMMUCS TOTO, YTO YK€ YCBOEHO M YTO €ILE MOJJIEKUT
YCBOEHHIO, OCO3HAHNE KaYeCTBA U YPOBHS YCBOEHUS;

- 6o/lesas camopeynayus KaK CIIOCOOHOCTh K MOOWJIM3AIlMK CHJI M SHEPrHH; CIIOCOOHOCTH K
BOJICBOMY YCHWIHIO, K BBIOOPDY CHUTyallud MOTHMBAaLlMOHHOTO KOHQUIMKTa U K MPEOJOJICHUIO
MPENATCTBUMN.

o Ilo3nasamenvuvte YVY]I  BkIOUalOT  00mey4eOHBIC, JIOTUYECKHE,  3HAKOBO-

cuMBoandeckue Y /.
Obweyueodnvie YV ]| BKIIOYAIOT:
- CaMOCTOATENIbHOE BbIIETICHHE U (POPMYTUpPOBaHHE NTO3HABATEIBHOM LIENH;
- IOWCK | BBIJICJIEHUE HEOOX0AUMOM HH(POpMAIINH;
- CTPYKTYpPUPOBaHUE 3HAHUM;
- BBIOOp Hanboee 3PpPeKTHBHBIX CITIOCOOOB PEIICHUS 3a/1aY,
- pednexcus cnocoOOB M YCIOBHM JEHUCTBHS, KOHTPOJIb U OIEHKAa MpoIecca U Pe3yiIbTaToB
NeSITENbHOCTH;
- CMBICJIOBOE YTEHHME KaK OCMBICJICHHE eI YTEHUS M BBIOOP BHU/A YTCHHUS B 3aBHCUMOCTH OT
LeNH;
- YMEHME aJ€KBAaTHO, OCO3HAHO M IPOU3BOJBHO CTPOUTH PEUYEBOE BBICKA3bIBAHHE B YCTHON U
MMCBMEHHOM peuH, nepeiaBas cojiepkaHue TEKCTa B COOTBETCTBUH C IIETBI0 U COOIOAast HOPMBI
IIOCTPOEHHUS TEKCTA;
- TOCTaHOBKa H (OpMyIMpOBaHHE NPOOJIEMBbI, CAMOCTOATEIHHOE CO3JaHHE aJrOpPUTMOB
JESATENBHOCTH NPU PELIEHUH ITPOOJIEM TBOPUYECKOTO M IIOMCKOBOI'O XapaKTepa;
- JeiicTBH€ CO 3HAaKOBO-CUMBOJIMYECKHMMH CpEJCTBaAMHU  (3aMelleHHe, KOJUpPOBaHUE,
JEKOAMPOBaHKE, MOJICTUPOBAHUE).
Jloeuueckue YYJ]I HampaBieHbl Ha YCTAHOBJICHHE CBSI3€H W OTHOIICHWHA B JIHO00W oOJacTh
3HaHUs. B pamkax IIKOJBHOTO OOYYEeHHS MO JIOTHYECKHM MBIIIICHHEM OOBIYHO TTOHUMAETCS
CIIOCOOHOCTh, M YMEHHE Y4YalluXCsl MPOM3BOAUTH MPOCThIE JOTHYECKHE IEHCTBHS (aHajus3,
CUHTE3, CPaBHEHHE, 0000ILEHNE U Jp.), @ TAKXKE COCTABHBIE JIOTUYECKHE ONepaluy (IOCTPOECHKE
OTpHUIIaHUS, YTBEPKICHUE U OMPOBEPKEHHE KaK MOCTPOCHUE PACCYKICHHS C UCIOIb30BaHUEM
Pa3IMYHBIX JJOTHYECKUX CXEM — HHIYKTUBHOM WM JAETyKTUBHOM).
3nakoso-cumeonuueckue YVY]|, obecmeunBaronue KOHKPETHBIE CIOCOOBI MpPeoOpa3oBaHUS
y4eOHOTr0 MaTepuana, MPEACTABISIOT ICUCTBUS MOOeupo6anus, BBHIOMHIIOMNE (QYHKIHH
0oTOOpakeHHsl y4eOHOro MaTrepuala; BbIICNICHHE CYIIECTBEHHOIO; OTPbIBA OT KOHKPETHBIX
CUTYaTUBHBIX 3HAaYeHUIT; popMHupoBaHUE 0OOOIIEHHBIX 3HAHUH.

o Kommynuxkamuguvie VYVY]I obOecneuuBalOT  COLMAJIbHYI0  KOMIIETEHTHOCTb H
CO3HATEJIbHYI0O OPUEHTALMIO yYalIMXCs Ha MO3ULIMU APYTUX JIIOJEH, YMEHHE CIylaTh U
BCTyHaTb B JUalOr, Yy4YacTBOBaTh B KOJUIGKTUBHOM OOCYXIEHUH HpoOiem,
WHTETPHUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH NMPOJYKTUBHOE B3aMMOJICHUCTBHE H
COTPYHUYECTBO CO CBEPCTHUKAMH U B3POCIIBIMHU.

IIpeaMeTHbIMU pe3yabTaTaMM 00y4eHUs (PU3UKE B OCHOBHOM HIKOJIE SBISIOTCS:

e 3HATh U MOHUMATh CMBICH (QUIMYECKUX MOHITHH, PUINUECKUX BEJIUYMH U (PU3HMUECKHUX
3aKOHOB;

e  OIUCHIBATH U OOBACHATH GU3NYECKUE SBICHUS;

e HCHOJB30BATh (PU3UUECKUE MPHUOOPHI U M3MEPUTEIbHbIE WHCTPYMEHTHI IS U3MEpPEHUs
(hbU3UYECKUX BEIMYHH,

e IPEJCTABIISATH PE3yJbTAThl U3MEPEHUI C MOMOIIbIO TAOIUI], TPaUKOB U BBIABIATH Ha
3TOW OCHOBE AYMIIUPUYECKHE 3aBUCUMOCTH;

e BBIPAXKATbH PE3YNIbTAThl U3MEPEHUM U PACYETOB B €AMHULIAX MEXIyHAPOAHOU CUCTEMBI;

e TIPUBOAUTH MPUMEPHI MPAKTUUYECKOTO HCMOJIb30BaHUS (U3HUECKUX 3HAHUA O
MEXAHUYECKUX, TEIVIOBBIX, JJIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHU;

e pewmaTh 33/1a4u Ha MPUMEHEHHE (PU3NUECKUX 3aKOHOB;



e OCYIIECTBIATH CAMOCTOSTENBHBIA TOUCK HMH(OpPMAluMuM B MpeIMEeTHOM o0nactu
«Du3uKay;
L HCIIOJIB30BATh (I)I/I3I/I‘-I€CKI/IG 3HaHHUA B Hp&KTH‘-IGCKOfI ACATCIIBHOCTH H HOBCG,Z[HCBHOﬁ
AKHU3HU.
IIpenmeTHbIe pe3yabTaThl OCBOCHUSI OCHOBHOI 00pa30oBaTe/bHON NMPOrpaMMbl OCHOBHOIO
o0mero oopazoBaHus c yuérom obOmux TpeboBanuit Cranmapra U CHEHUPHUKHA H3y4aeMBbIX
npeaMETOB, BXOAAIMMUX B COCTaB MNPCAMCTHBIX O6HaCTef/'I, JOJIDKHBI o0ecreynBaTh YCHICUIHOC
o0yJeHue Ha CJIETYIOIIEH CTYIIeHn 00111ero 00pa3oBaHHs.

HJIaHI/IpyeMbIe pe3yJabTaTbl U3YUYCHHUSA yqeﬁﬂoro npeameTa

I[Inanupyemble pe3yJbTaThbl M3yYeHHs] Kypca (U3MKH NpeACTABJEHbI Ha ABYX YPOBHSIX:
0230BOM M NMOBBIIIEHHOM (PO CAHHOM KYPCHBOM)

Mexannuyeckue siBJICHUS
BbhinycKHUK HAYYUTCSH:

e pacro3HaBaTh MEXaHWYECKUE SIBICHHUS U OOBACHATH HA OCHOBE UMEIOLINXCS 3HAHUN
OCHOBHBIE CBOWCTBa WIH YCIIOBUA MPOTCKAHUA OTUX SIBJICHUI: PAaBHOMCPHOC U
PaBHOYCKOPEHHOE NPSIMOJIMHENWHOE JABM)KEHHE, CBOOOJHOE MajieHHe Tej, HEBECOMOCTD,
paBHOMEpPHOE JBI)KEHHE [0 OKPY)KHOCTH, MHEpLUs, B3aUMOJEICTBHE Tej, mepeaaya
NaBJCHHs TBEPIBIMU TEIAMH, KUAKOCTSAMHU U ra3aMu, aTMoc(epHoe aBleHHe, JIaBaHue
T€Jl, paBHOBECHE TBEPABIX TeJ, KoyiedaTelIbHOE JBH)KEHUE, PE30HAHC, BOJIHOBOE
JBU)KEHUE;

L OIMMCBIBATh U3YYCHHBIC CBOMCTBA TEJI 1 MEXaHWYECKHE SABJICHHSA, UCIIOJIb3YA (1)I/ISI/I‘IGCKI/IC
BEJIMYMHBI: IyTh, CKOPOCTh, YCKOpEHHME, Macca Teja, IUIOTHOCTh BEIECTBa, CHUJIA,
JaBJICHHUC, HUMITYJIBC TCIa, KHHETHYECKAaA OHEPTIUs, IIOTCHIMAJIbHAaA OHEprus:,
MeXaHuuyeckas pabora, MexaHmueckas MoIIHOCTh, KIIJ| mpocrtoro MexaHusma, cuia
TpPEeHMsI, aMIUIMTYAa, MEpHOJ M YacToTa KosieOaHWil, JIMHA BOJHBI M CKOpPOCTH €&
pacmpoCTpaHEHUs; TpPH ONHUCAHUU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT
HCIIOJIB3YEMBIX BCJIIMYHH, UX 0003HaYeHU U CAWHHNIBI U3SMEPCHUA, HAXONUTH (1)OpMy.]'II)I,
CBSI3BIBAIOINNE JAHHYIO (PU3MUECKYIO BETMUMHY C IPYTUMU BETUYUHAMU;

. AHaJIU3UpPOBaTh CBOIiCTBa TCJI, MCXAaHHUYCCKUC ABJIICHHUA W TMPOLCCChI, HCIOJIb3YyA
¢u3nueckne 3aKOHBI M TPUHIUIBI: 3aKOH COXPAaHEHHUS HSHEPruH, 3aKOH BCEMHPHOTO
TATOTEeHMS, paBHoAecTBYIomas cuia, [, I u Il 3akonsl HeroToHA, 3aKOH coXpaHEeHUs
umnyinbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumezna; NHpu 3TOM pas3inyath
CJIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0 MaTEeMAaTUYECKOE BhIPAKEHUE;

° Pa3iini4aTb OCHOBHLIC MIPU3HAKU N3YYCHHBIX (1)I/IBI/I‘IGCKI/IX MOI[GJICIZI MaTCpurajibHasA TOUKA,
WMHepLHaIbHas CUCTeMa OTCUETa,

e pemarth 3aJa4d, UCTONB3ysd (PU3MUECKHe 3aKOHBI (3aKOH COXpaHEHHs JYHEPruH, 3aKOH
BCEMUPHOTO TATOTEeHUS, TpuHUMN cyneprno3unmu cui, I, II u III 3akonsr HetoToHA, 3aK0H
COXpaHEHHs MMITyJbca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Gpopmyisl,
CBS3BIBAIOIINE (PU3WYECKHE BETUYMHBI (IyTh, CKOPOCTh, YCKOpEHHE, Macca Tera,
IUIOTHOCTh BEIIECTBA, CHJA, JaBICHHWE, HMIIYJIbC Tejla, KHHETUYECKas DSHEPIus,
NOTEHUUANbHASl HSHEPrusi, MexaHuueckas paboTa, MexaHuuyeckas MourHocTh, KIIJ]
IMpoCTOro MExaHusMa, CHJIa TPCHUA CKOJBXCHUA, aMIUIMTydd, HOCPUOJ U YaCTOTa
KoneOaHui, AJMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEeHMs): Ha OCHOBE aHalln3a
YCITIOBHS 3a7audl BBIICTATH (PU3NYECKHE BEIMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €&
pelIeHus, ¥ IPOBOIUTH PACUETHI.

BoinyckHuk noayuum 603M0MCHOCH b HAYYUMBCA:

L] UCNONIL306AMb  3HAHUSL O MEXAHUYeCKUXx A6JIeHUSX 6 NOBCEOHe8HOU JHCU3HU O

obecneuenusi OezonacHocmu npu obpawenuu ¢ npudbopamu U - MEXHUYECKUMU



yempoucmeamu, Onsi COXPAHEHUs 300p08bs U  COON0OeHUs HOPM  IKOJIOSULECKO20
noseodeHUsl 6 OKpyHcaroujeli cpeoe;

npueooUmMb  NpUMepbl  NPAKMUYECKO20  UCHONBb308AHUA — QUIUYECKUX  3HAHUL O
MEXAHUYECKUX SGNCHUAX U (HUUYEeCKUX 3AKOHAX, UCNOIb308AHUS B0300HOBIAEMbIX
UCMOYHUKOS dHepeuU; 9IKOJIO2UYECKUX NOCIeOCMBUll UCCIe008aHUs  KOCMUYECKO20
NPOCMPAHCmMBa;

Paziuyames  2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 6Ceoduyull
xapakmep @DYHOAMEHMANIbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEeXAHUYeCKOU 3Hepeul,
30KOH COXPAHEHUs UMNYIbCd, 3aKOH BCEMUPHO20 MACOMEHUs) U 02PAHUYEHHOCMb
UCNONB308AHUS YACMHBIX 3AKOHO8 (3aKoH I yKa, 3axon Apxumeoa u op.);

npuémam noucka u QOopMyIUpoSKU OO0KA3AMENbCME  GbIOBUHYMbIX — 2unome3 U
meopemu4eckux 6b160006 HA OCHOBE IMNUPULECKU YCIMAHOBIEHHbIX (PaKmMos;

Haxo0umsv a0eK8amuylo NpeoNoNHCeHHOU 3a0ade Qu3uuecKylo Mooelb, paspeuams
npobremy Ha OCHO8e UMEIOWUXCS 3HAHULL NO MeXamuke ¢ UCHOIb308AHUEM
MamemMamuyeckoe0 annapamd, OYeHUu8amv pealbHOCMb  NOAYYEHHO20 3HAYeHUs
@uzuueckoll gerUUUHbL.

TenJyoBble ABJICHUSA

BbInycKHHMK HAy4YUTCS:

pacmo3HaBaTh TEIUIOBbIE SIBIICHUS M OOBACHATH HAa OCHOBE HMMEIOIIMXCS 3HAHUUN
OCHOBHBIE CBOMCTBA WJIM YCIIOBHS NPOTEKAHUS 3TUX SBICHHA: AUPPy3us, N3MECHEHUE
o0béMa Ten mpu HarpeBaHUM (OXJaXKICHHH), OONbllIas CKUMaeMOCTh Tra3oB, Majas
CXKMMAE€MOCTh KHMJIKOCTEH U TBEPABIX TeJ; TEIJIOBOE paBHOBECHE, HCIApEHHE,
KOH/ICHCAIlMA, TJIaBICHHEe, KPUCTATN3allusl, KUIIEHNEe, BIAXXHOCTh BO3/yXa, pPa3IUnyHbIe
CHIOCOOBI TETUTONIEPEIAUH;

OMMCHIBATh M3YyUEHHBIE CBOMCTBA TENl W TEIUIOBBIC SBJICHHS, HUCIONB3Yys (DU3MUEecKue
BCJIMYUHBI: KOJIMYCCTBO TCIJIOTHI, BHYTPCHHAA OHCPrudA, TCMIICpAaTypa, YACJIbHAA
TEIUIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTA IUIABJICHHS M MapooOpa3oBaHUs, yaeabHas
TEIUIOTa CTOPAaHHS TOTUINBA, KOA((UIIMEHT TOJIE3HOTO JACHCTBUS TEIJIOBOTO JIBUTATEIIS;
IIPU OMHCAHUU TMPABUIIBLHO TPAKTOBATh (PU3MUYECKUN CMBICIT UCIOIB3YEMBIX BETUYHH, UX
0003HaYeHUs] U EIUHUIBI M3MEPEHMs, HAaXOOUTh (OPMYJbl, CBA3BIBAIOIINE JaHHYIO
(hu3HUECKYIO BETHUMHY C APYTUMHU BEIMUUHAMU;

AHaJIU3UpPOBaTh CBOMCTBA TCJI, TCIIJIOBBIC SABJICHUA W IIPOLCCCHhI, HCIIOIB3Yyd 3aKOH
COXpaHEHMsI SHEpruM; pas3indyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHAa M €ro
MAaTEMAaTUUYCCKOC BBIPAKCHHUC,

pa3nu4aTh OCHOBHBIE IPU3HAKHU MOJIEIIEN CTPOEHUS Ia30B, JKUAKOCTEN U TBEPIBIX TEII;
peiath 3aJadur, HCIOJb3yd 3aKOH COXPaHCHHUA OJOHEPruM B TCIUIOBBIX IIPpOIECCax,
(dopmyIbl, CBA3bIBarOIIME (PU3MUECKUE BEJIWYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
SHEprus, TEeMIepaTypa, yleJdbHass TEIIOEMKOCTh BEILECTBA, YJAEJbHAas TEIIOTa
IUIaBJICHUS W NapooOpa3oBaHMs, YAeJIbHas TEIUIOTa CrOpPaHUs TOIUIMBA, KO3(duiueHt
MOJIE3HOTO JIEWCTBUSL TEIJIOBOI'O JIBUraTelis): Ha OCHOBE aHaldM3a YCJIOBHS 3a/ayu
BBIICNATh (PU3UUECKHUE BEIWYMHBI W (OPMYIBL, HEOOXOonuMble A €€ peLIeHus, U
MPOBOJIUTH PACUETHI.

BblnyCKHMK noayuum 603MOICHOCMb HAYUUMBCA?

UCNONb308aAMb 3HAHUS O MENIOBbIX AGNCHUIX 8 NOBCEOHEeBHOU JHCU3HU Ol 0Oecneyenus
bezonacHocmu npu obpawjeHuu ¢ NpuOOPAMU U MEXHUYECKUMU YCMpPOUcmeamu, Ous
COXpaHerust 300P08bsl U COONOOCHUSI HOPM IKOTOSUYECKO20 NOBEOCHUsL 8 OKPYAHCarowell
cpede; NpuBOOUMb NpUMEPbL  IKOAOSUYECKUX NOCAeOCMEull pabomvl Osueamenell
sHympenne2o ceopanusi ([{BC), mennoevix u 2u0poIneKmpocmanyuil;

npUBOOUMb NpUMepbl NPAKMUYECKO20 UCNOIb308AHUS PUUYECKUX 3HAHULL O MENJI0GbIX
AGNEHUSIX,



Pazuyames  2paHuybl NPUMEHUMOCMU (QU3UYECKUX 3AKOHO8, NOHUMAMb 6CeodUuyull
xapakmep @yHOAMEeHMANbHbIX QUUUECKUX 3AKOHO8 (3AKOH COXPAHEHUsl SHepeuu 8
MeNn08bIX NPOYECccax) u 0ZPaHU4eHHOCMb UCHONIL30BAHUS YACHBIX 3AKOHO8,

npuUémam noucka u  @GOoOpmMyaupoKu  O0OKA3AMeNbCME  BblOBUHYMbIX —2Unomes U
meopemu4eckux 6b160008 Ha OCHOBE IMNUPULECKU YCMAHOBIEHHbIX PaKmos;

HAXo0Uumv A0eK8aAmHYI0 NPeOJIONCEHHOU 3a0ade u3uuecKyro Mooelb, pa3peuams
npobnemy Ha OCHO8e UMEIOWUXCA 3HAHUL O MENnlo6blX ABNEHUAX C UCNONb308AHUEM
MAMeMamuyeckoeo annapama U OyeHu8amvp pealbHOCHb NOJYYEeHHO20 3HAYeHUs!
@uzuueckol 6erUUUHbL.

3J1€KTPI/I‘ICCKI/IG U MarHuTHbIC AIBJICHUA

BbinycKHHK HAy4YUTCS:

PaCIO3HABATh 3JICKTPOMArHUTHLBIC SIBJICHUA U O6'L$ICHSITB Ha OCHOBE UMCIOIIINXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAHUS STUX SBICHUNA: BSJEKTpHU3aILUs Te,
B3aMIMOJICHCTBUE 3aps0OB, HAarpeBaHWe TPOBOJHHMKA C TOKOM, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAs WHAYKIUS, AEHCTBHE MarHUTHOTO TOJsI Ha MPOBOJHUK C
TOKOM, MPSIMOJMHEHHOE pacHpOCTPaHEHHE CBETa, OTPaKEHHE U TPEIIOMIICHHE CBETa,
JUCTIEPCHUs CBETA;

OIMUCBIBATh M3YYCHHBIC CBOMCTBA TElI H OJICKTPOMArHUTHBIC SABJICHHA, MUCIIOJIb3Yyd
(u3nuecKkrue BEIUYUHBI: SJICKTPUUECKUN 3apsijl, CHIIAa TOKA, AIEKTPUIECKOE HaMpsKeHHeE,
JJEKTPUYECKOE COIPOTUBIIEHHUE, YIEIbHOE CONPOTUBICHHME BEIECTBA, paboTa TOKa,
MOIIIHOCTh TOKa, (DOKYCHOE pacCTOSHHE W ONTHYECKas CHJia JIMH3BI, MPU OMHCAHHUU
IMPAaBUJIBHO TPAKTOBATH (1)I/I3I/ILICCKI/Iﬁ CMBICJI UCITIOJIB3YEMbBIX BCJINYHH, UX 00o03HauYeHus U
eIMHUIIBI WU3MEpPEHHUs; YKa3blBaTh (OPMYIBI, CBS3BIBAIOIIUE JAHHYIO (DU3HUECKYIO
BCJIIMYMHY C IPYTHUMU BCJINYHNHAMU,

aHANMM3UPOBATh CBOMCTBA TEN, IJIEKTPOMATHUTHBIC SIBICHUS U MPOLIECCHI, HCIONb3Ys
(u3nYecKre 3aKOHBI: 3aKOH COXPaHEHHs DJIEKTPUYECKOro 3apsiaa, 3akoH Owma s
yuacTka 1enu, 3akoH Jxoynsa-JIeHna, 3aKkoH NPSMOIMHEHHOTO PacpOCTPAaHEHUS CBETA,
3aKOH OTPa)KCHHUS CBETA, 3aKOH INPEIIOMIICHHS CBETA; NMPU 3TOM Pa3IUYaTh CIOBECHYIO
(hOopMyIHMPOBKY 3aKOHA U €r0 MAaTeMaTHYECKOE BHIPAKEHUE;

pemaTh 3a/Ja4u, UCIOoNb3ys (u3ndeckue 3akoHbl (3akoH Oma Il yyacTKa IEIH, 3aKOH
Jxoyns—IJleHIa, 3aK0H MPSMOIMHEHHOTO PACHpPOCTPAHEHUSI CBETA, 3aKOH OTPAKEHUS
CBETa, 3aKOH MPEJIOMJICHUSI CBETa) M (HOPMYJIbI, CBSA3BIBAIONINE (PU3HMUECCKUE BEITHMUMHBI
(cunma ToKa, SIEKTPUYECKOE HANPSHKEHUE, DIIEKTPUUYECKOE COMPOTHUBICHUE, YICIbHOE
COIIPOTHBIICHUE BEIIECTBA, pPadOTa TOKA, MOUIHOCTh TOKa, (OKYCHOE pPACCTOSHUE W
ONTHUYECKas CHJa JUH3bI, (OPMyIbl pacu€Ta AIEKTPUYECKOTO COMPOTUBICHUS MPH
MOCTIeIOBAaTEIbHOM U TapaJljIeIbHOM COCTUHEHWH TPOBOJHHKOB); HA OCHOBE aHAIHM3a
YCIIOBUS 3a7a4d BBIIEIATh (PU3UUYECKUE BETUYUHBI U (HOPMYIIBI, HEOOXOMUMBIEC s €€
pelLIeHus, ¥ IPOBOAUTD PACYETHI.

BblnyCKHMK nojiyuum 603MONHCHOCHIb HAYHUMDBCA:

UCNONIBL306aMb 3HAHUSL 00 2NEKMPOMASHUMHBIX A61EHUAX 8 NOBCEOHEGHOU HCUSHU O/A
obecneuenusi OezonacHocmu npu obpawjeHuu ¢ npudbopamu U MEeXHUYeCKUMU
ycmpoticmeamy, OJisi COXpAHeHUs. 300p08bs U COONIOOEHUs HOPM IKOJIO2UHECKO20
nosedenusi 8 OKpydicaioujeli cpeoe;

NpUBOOUMb  NPUMEPbl  NPAKMUYECKO20  UCNONb3068AHUS  (U3UYECKUX  3HAHUL O
NEKMPOMACHUMHBIX AGNEHUSX,

pasiuuames  2paHuybl NPUMEHUMOCMU DUSUYECKUX 3AKOHO8, NOHUMAMb BCeodwull
xapakmep QYHOAMeHmMAaNbHbIX 3A4KOHO8 (3AKOH COXPAHeHUs 2NeKMPU4ecKoeo 3apaoa) u
02PAHUYEHHOCMb UCNONb308AHUSL YACMHBIX 3aKOHO8 (3akoH Oma 0nsa yyacmka yenu,
saxon /icoyns—Jlenya u op.);



npuémam noCmpoenus Quaudeckux mooenetl, NoOUcKa u GoOpMyIuposKu 00Ka3amenrbCcme
BLIOGUHYMBIX ~ 2UNOMe3 U MeoOpemuideckux 6bl60008 HA OCHOBE IMAUPUYECKU
VCMAHOBIEHHbIX (haKkmos;

HAXo0umv A0eK8aAmuy0 NpPeONlONCEHHOU 3a0ade u3uuecKyro Mooelb, pa3peuams
npobnemy Ha OCHOBe UMEIOWUXCA 3HAHUU 00 3S1eKMPOMACHUMHBIX AGNEHUAX C
UCNONB308AHUEM MAMEMAMUYECKO20 ANNApama U oyeHu8ams peaibHoCmb NOJY4EeHHO20
3HAYeHUs1 PU3UUECKOU BETUUUHDI.

KBaHTOBBIC IBJICHUSA

BbinycKHHMK HAy4YUTCS:

pacro3HaBaTh KBAHTOBBIC SIBICHUS M OOBSACHATH HA OCHOBE HMECIOIIUXCS 3HAHUI
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS OSTHX SBJICHHNA: €CTCCTBEHHAs WU
UCKYCCTBCHHAsI PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHUATOTO CTIIEKTPa U3ITyUCHHUS,
OIUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBICHHS, HCIOIb3YsSd (UIUUCCKHE BEITMIUHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, MEPHOJ
noJtypacraja; npu OMUCAHUU TPABHIBHO TPAKTOBATH (DU3UUECKUIT CMBICI HCTIOIB3yEMBIX
BEJIMYKH, UX 0003HAYCHHS M CIUHUIIBI U3MEPCHHUS; YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIIIHEC
JTaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMH, BBIYUCIATH 3HAYCHHUE
(hM3HUECKOl BEIIMUUHBL

aHAJIM3UPOBaTh KBAHTOBBIC SIBJICHUS, UCIOb3Yysd (DU3NYECKHUE 3aKOHBI M TOCTYJIAThI:
3aKOH COXPaHCHUS ODHEPrHH, 3aKOH COXPAaHEHHs OJJICKTPUYECKOrO 3apsijia, 3aKOH
COXpaHEHHUs] MacCOBOTO YHMCIIA, 3aKOHOMEPHOCTH W3IydeHHS W TMOTJIOHMICHUS CBETa
aTOMOM;

pa3nuuaTh OCHOBHBIC MPHU3HAKK IUIAHETAPHOW MOJENM aToMa, HYKJIOHHON MOeIH
aTOMHOTO SI/1pa;

NPUBOJNWTL TMPHUMEPHI MPOSIBICHHUS B MPHUPOAEC W MPAKTUYECKOTO HCIOIb30BAHHS
PaZMOaKTUBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKIINH, THHEHYATHIX CIIEKTPOB.

BblnyCKHllK nojiyuum 603MONHCHOCHIb HAYHUMBCA:

UCNONb308AMb  NONYYEHHble 3HAHUSA 6 NOBCEOHEBHOU JCUSHU NpU  00pawenuu ¢
npubopamu (Cuemuux UOHUUPYIOWUX YACTIUY, 003UMemp), Ol COXPAHEHUs 300P08bs U
COONI00EHUsL HOPM IKON02UUECKO20 NOBEOeHUsl 8 OKPYICcarouell cpeoe;

COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX A0ep ¢ OepheKmom Maccol;

NPpUBOOUMb NpUMepbl GIUAHUSL PAOUOAKMUBHBIX USTYYEHUL HA JHCUBblE OP2AHU3MBL,
NOHUMAMb NPUHYURN 0eliCBUsL 003UMempa,

NOHUMAMb IKON02UYECKUe NpobIeMbl, BO3HUKAIOWUE NPU UCHOIb308AHUU AMOMHBIX
INEKMPOCMAnyull, U NYMu peulenus Mux npooneMm, NepcneKmugvl UCNONb308AHUS
VAPABIAEMO20 MEePMOAOEPHO20 CUHMESA.

DJIeMeHThI ACTPOHOMHUM

BbInycKHUK HAYYMTCS:

pasziuyaTh OCHOBHBIC IPU3HAKK CYTOYHOTO BpaleHUs 3BE3THOTO HeOa, ABMKeHUs JIyHBI,
CoHIla ¥ IIJJaHET OTHOCHUTEIIBHO 3BE3;
MOHUMATh PA3TUYHS MEXKITY TeITUOICHTPUIECCKON M IT'eOIEHTPHUYECKON CHCTEeMaMu MHUDPA.

BblnyCKHMK noayuum 603MOICHOCMb HAYUUMBCA?

VKa3616amMb 00wue c8OUCMEa U OMAUYUSA NAAHEM 3eMHOU SPYNNbL U NIAHem-2UeAHmOos;
manvix men ConHeunol cucmembsl U OOALUUUX NIAHEM,; NOAb308AMbCI KAPMOUL 36E€30H020
Heba npu HabIOOeHUAX 36630H020 Heba;

Paziuyams  OCHOBHble XapaKmepucmuku 38€30 (pazmep, uyseem, memnepamypa),
COOMHOCUMb YBem 36e30bl C €€ MmeMnepamypot;

paznuyams cunomeswvl 0 npoucxoxcoeruu CorHeuHol cucmemul.



Conep:xaHue Kypca

PDu3uka u PU3NMYECKHEe METOAbI H3Yy4YeHHUS NPHPOIbI

O®usuka — Hayka o mpupone. HaGmionenue u omnucanue (usmdeckux spieHuid. Vzmepenue
¢u3nyeckux BeMMuMH. MexTyHapoaHas cuctemMa enuHull. Hayunsnii Meton nmo3Hanus. Hayka u
TEXHUKA.

Mexanun4eckue siBjaeHusi. Kmnemaruka

Mexannueckoe asuxenue. Tpaekropus. [Iyte — ckansgpHas BennunHa. CKOPOCTh — BEKTOpPHAs
BEJIMUMHA. Moayinp BEKTOpa CKOpPOCTU. PaBHOMEpHOE NPSIMOJIMHEMHOE JIBUYKEHHE.
OTHOCUTENBHOCTh MEXAaHUYECKOTO ABMKEHUs. [ paduku 3aBUCUMOCTH MyTH U MOJYJISI CKOPOCTHU
OT BPEMEHH JIBIKCHHUS.

YckopeHne — BEKTOpHas BelMuuHa. PaBHOYCKOpEeHHOE MpsiMoNuHEitHOe nBuxkeHue. ['paduku
3aBUCUMOCTH TYTH U MOJAYJIS CKOPOCTH PAaBHOYCKOPEHHOT'O MPSMOJIUHEHHOTO JBMXKCHHS OT
BPEMEHU [IBIDKEHMs. PaBHOMepHOE JBMXKEHUE 10 OKpYKHOCTU. LleHTpocTpemurenbHOe
YCKOPEHHE.

JAnHamuka

WNuepuus. WueptHOCTs Tenm. Ilepmeiii 3akoH HeroTona. BzammopneicrtBue ten. Macca —
ckansgpHas BenuuuHa. [InotHocTe BemiecTBa. Cuna—BeKTOpHas BelMuYMHA. BTOpol 3akoH
Herotona. Tperuit 3akon HeroToHa. /[BU)KEHNE U CHIIBI.

Cuna ynpyroctu. Cuina tpenusi. Cuna TSKecTd. 3aKOH BCEMUPHOTO TAroTeHus. LleHTp TsokecTu.
Hasnenue. AtmocepHoe naBnenue. 3akoH [lackand. 3akon Apxumesna. Y ciaoBue riaBaHus TeJl.
VYcnoBust paBHOBecHs TBEPOTO TeA.

3aKOoHBI COXpAHEHUS] UMITYJIbCA U MEXaHM4YeCKOil JHepruu. MexaHu4veckue KoJieOaHusi u
BOJIHBI

Nmitynbc. 3aK0H COXpaHEHUsS UMITYJIbca. PEakTHBHOE JBHUKEHUE.

Kunernueckass sneprus. Pabora. I[loreHumanpHas sHeprusi. MOIIHOCTh. 3aKOH COXpaHEHUs
Mexanndeckor sHepruu. [Ipocteie Mexanmsmbl. Koaddumment monesnoro nevictus (KIIJ).
Bo306HOBNsIEMbIE HCTOYHUKY YHEPTUH.

Mexannueckue kosiebanusi. Pesonanc. Mexanndyeckue BoJdHBL. 3ByK. Mcmonb3oBaHue
KojeOaHul B TEXHUKE.

CTpoeHue U cBOIiCTBA BellleCTBA

Crpoenue BemiectBa. ONBITHL, JOKAa3bIBAIOIIME AaTOMHOE CTPOCHHME BElIecTBa. TemioBoe
JIBDKEHUE M B3aMMOJICHCTBHE YACTHI] BelleCTBAa. ArperatHbie COCTOsiHUS BemniecTBa. CBOMCTBA
ra3oB, )KMJIKOCTEHW U TBEPABIX TEIL.

TenJioBble sIBJIeHUSA

TeroBoe paBHOBecue. Temmeparypa. Buyrpennss sHeprus. Paborta u temnonepenada. Bumbt
temonepenadn. KomuuectBo Termnorsl. Mcmapenwe w koHuaeHcanus. Kunenue. BrakHOCTb
Bo3ayxa. [InaBneHue u kpucramiuzanus. 3aKOH COXPaHEHUs SHEPTUH B TEIUIOBBIX MPOIIECCaX.
[IpeoOpazoBanus sHepruu B TemioBbix MammHax. KIIJ TerumoBod MammHbL. DKOIOTHYECKUC
MPOOJIEMBI TETIOIHEPTeTUKH.

JJIeKTPUYeCcKue ABJIeHUS

DnekTpu3zanusi Tel. DJeKTpuueckuil 3apsna. [IBa BuAa dIIEKTPUUECKUX 3apsaoB. 3aKOH
COXpPAHEHHUs OJJIEKTPUUECKOro 3apsjaa. Onekrpuyeckoe mnoie. Hanpsbxenne. KownaeHcatop.
DHeprus MEeKTPUYECKOrO MOJIS.

[TocTostHHBIN 351eKTprUecKuil TOK. Cuia ToKa. DIIEKTPUUECKOE COMPOTUBIEHUE. DIIEKTPUUECKOE
HanpspbkeHue. [IpoBOMHUKHM, AMDIIEKTPUKKA U TMOJYNPOBOAHHMKU. 3akoH Owma sl y4yacTka
aNeKTpudeckoil nenu. Pabota M MOIIHOCTH 3JEKTpHUEcKOro Toka. 3akoH Jxoyns — Jlenna.
[IpaBuna 6e30nmacHOCTH MpU pabOTe C UCTOUHUKAMU JIEKTPUUECKOTO TOKA.

MarHuTHbI€ SABJICHUS

[TocrosinHble MarHuThl. B3anmonaeiicTBue MarHuToB. MarauTHoe nosie. MarHuTHoOe MoJje TOKa.
JleficTBE€ MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

DIEeKTPOABUTATENH MIOCTOSIHHOTO TOKA.



DeKTpOMarHuTHas MHAYKLUsS. DiekTporeneparop. TpanchopmaTop.
DJIEKTPOMATHUTHBIE KOJIeOaHUsI U BOJIHbBI
DJeKTpOMarHUTHbIE KoJeOaHUs. DJIEKTPOMArHWTHBIE BOJIHBL. BiusiHME 3IIeKTpOMarHUTHBIX
W3JIy4€HHI HA )KUBbIE OPTaHU3MBI.
[IpuHLIMIIBI paAUOCBS3U U TEIEBUACHHUS.
CBer — asekTpoMarHuTHas BojHa. [IpsMonnHeitHoe pacnpocTpaHeHue cBera. OTpakeHue U
npenomiieHue cseta. Ilnockoe 3epkano. JInH3bpl. DOKYyCHOE pacCTOSIHME M ONTHYECKass CHila
muH3b. OnTHdeckue mpubopsl. Jlucnepcus crera.
KBanTOBbBI€ AABJICHUSA
Crpoenne atroma. IlnanerapnHass monens aroma. KBaHToBble mocTynatel bopa. JIuneituatbie
cnekTpsl. ATomMHOE s11po. CocTaB aTOMHOTO s1pa. SaepHbie cunbl. Jledext macc. DHeprus cBsi3u
aTOMHBIX sifep. PaamoakTMBHOCTH. MeTOAbl perucTpanuu SIACpPHBIX H3ITydeHU. SAnepHbie
peakuuu. S nepHsiii peaktop. TepMosAepHbIE peaKIUU.
Bnusinue pannoakTUBHBIX M3IIy4€HHH Ha JKHUBBIE OpPraHU3MbL. DKOJIOTMYECKHE MPOOJIEMBI,
BO3HHUKAIOIINE ITPU UCIIOJIB30BAHUN ATOMHBIX JIEKTPOCTAHIIUM.
Crpoenune u 3Bo011MA Beenennoi
I'eonenTpruecKkast M TeIHOICHTPUYECKAsT CUCTeMbl Mupa. Pu3ndeckas npupoja HeOSCHBIX Tel
Conneunoii cucremsl. IIpoucxoxaenne ConHeynoit cucremsl. @uznueckas npupoaa CosHLIA U
3B&311. Ctpoenue Beenennoit. DBomtonus Beenennoi.

7 kiacce
Bgenenue (5 yaco)
Yro u3yuaet pusuka. Ousnyeckue sipiaeHus. HaGmroaenus, oneitel, u3mepenus. [lorpemnoctu
n3Mepennil. GU3nka U TEXHUKA.
IlepBoHayajbHbIE CBeIeHHsI O CTPOeHNH BeliecTBa (7 4acoB)
Monexynbl.  Juddysus. [Bmwkenue wmonekyn. bpoyHoBckoe nBuwkeHue. l[IputsokeHue u
OTTaJKMBAaHUE MOJEKYyN. Pa3nuuHble COCTOSHUSA BeIIeCTBA W HMX OOBSCHEHHWE HAa OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX MPECTaBICHUN.
B3aumopeiicrBue Tea (20 yacos)
Mexannueckoe aBmxeHue. PaBHomepHoe nBmxeHue. Ckopoctb. WHepuusa. BzaumonelictBue
Ten. Macca tena. Mi3MepeHne Macchbl Tena ¢ oMOIIbio BecoB. [IMOTHOCTH BelecTna.
SAsnenue Ttarorenus. Cuna Ttspkectn. Cuia, BO3HMKAromias IMpu jAedopManuu. Ympyras
nepopmanus. 3akoH ['yka. Bec Tena. CBsizb MeXAY CUIION TSDKECTH U MACCO.
Hunamomertp. I'paduueckoe nzobpaxenue cuibl. ClOXKEHHS CHUJI, NEHCTBYIOIIUX IO OIHOU
MIPSAIMOM.
LenTp TsKECTH TEIA.
Tpenne. Cuna tpenus. TpeHue CKONbKEHUs, KaueHus, Mokos. [lonmunHuky.
JlaBjieHue TBepPAbIX TeJl, ra30B, ;KuUAKOcTel (21 yacoB)
Hasnenue. [aBnenue tBepiabix Ten. J[laBnenue raza. OOBsICHEHUE [aBJICHHS Ha OCHOBE
MOJIEKYJISIPHO-KUHETHUECKUX TNpezcTaBieHuil. 3akoH [lackans. /laBieHue B )KMIKOCTH M rase.
Coobmarommecs cocyzsl. LLmo3b1.
Atmochepnoe naenenue. OnbiT Toppuuermmm. bapomerp-anepoua. M3menenune atmochepHOTo
nasieHus ¢ Beicotor. ManomeTtp. Hacoc. I'mapasinuueckuii npecc. ['uapaBinyeckuil TOpMo3.
ApxuMenioBa cuia. Y cioBue miaBanus teil. Boaueiil Tpancnopt. Bo3ayxornnaBanue.
PabGora u momgnocTh. JHeprus (15 yacos)
PabGora cumbl, nedcTByIOIEH 1O HampaBiICHUIO JBIKECHHsS Tenma. MomHoctb. [Ipocthie
MEXaHU3MBbl. YCIIOBUsA paBHOBeCUs pblyara. MoMeHT cuwibl. PaBHOBECHE Tena ¢ 3aKpEIUICHHOU
OCBIO BpanieHusi. Busbl paBHOBECHS TeE.
«30510TOC TIpaBUIIOY MeXaHUKU. Koa(pPHUIMEHT nosie3Horo neicTBus.
[loTenumanpHass SHEpruss NOMHATOIO Tejla, CXAToW HpyxkuHbl. KuHermueckass sHeprus
JBUKylIlerocs: tena. lIpeBpaiieHne OJHOrO BHJAa MEXAHWYECKOW SHEPruu B JIPyrod. 3aKkoH
COXpAaHEHUS MOJIHOW MEXaHUYECKOU SHEPruu. DHEPrusi PeK U BETpa.



8 kace
IToBTOpEHME
CYM: o kypcy ¢usuku 7-oro kiacca. [lepBoHadaibHbIE CBEICHUSI O CTPOSHUU BEIIECTBA.
B3aunmopeiictue Ten./laBieHne TBEpabIX TN, )KUIKOCTEN U ra3oB. PaboTta. MOIIHOCTS.
OHeprusl.
TenJioBble sIBJIeHUSA
Baok Nel. TensioBoe nBu:kenne. Buabl Temionepenavu.
CYM: TemnoBoe aswxkenue. Temnepatypa u e€ uzmepenue. [llkana [eascus. AGComOTHBIN
HyJb. BHyTpeHHss sHeprus tena. Buasl Teronepenayu: TemIONpOBOHOCTh, KOHBEHIINS,
m3nydeHre. CriocoObl I3BMEHEHHS] BHYTPEHHEH SHEPTUH Tela .
Baok Ne2. Koin4ecTBo TEmJIOTHI
CYM: KonnuecTBO TEIUIOTHL. Y IebHAs TEIUIOEMKOCTD BEIIECTBA. Y IebHas TEIUIOTA
CrOpaHusL..
JI.P. No 1 «CpaBHEHHE KOJIMYECTB TEIUIOTHI IPU CMEITMBAHUN BOJbI PA3HOW TEMIIEPATYPhI».
JLLP. No 2 «M3mepeHue yaeabHOl TeII0EMKOCTH BEIIECTBAY.
JI.P. No 3 «M3mepeHue BIaKHOCTH BO3/IYXay.
K.P. Ne [ «Tennosvie agnenusn»
baok Ne3. U3mMeHeHHe arperaTHbIX COCTOSIHUM BellecTBa.
CYM: Paznuunble cocTosiHUA BeliecTBa. [[naBiaeHue u oTBep/ieBaHNe KPUCTAIUTMYECKUX TE.
VYnenbHas TemnoTa miasieHus. Biaaxuocts Bo3ayxa. Mcnapenue. Konaencanus. Kunenue.
VYnenbHas TeruioTta npeodpa3oBanus. [IpeoOpa3oBanme YHEPTUH B TEIJIOBBIX SBICHUSX.
JIBuratens BHyTpeHHero cropanus. [laposas typouna. KITJ[ TermoBoro asurarens.
DKOJIOTHYECKUE TTPOOJIEMbI UCIIOIB30BaHUS TEIJIOBBIX MAIITUH.
K.P. Ne 2. «H3menenue azpecamuuvlx COCMOAHUL 8eUieCmEay
2. DaeKkTpuyeckue siBJIeHUs
baok Nel. Daekrpuyeckue siBJeHUs
CYM: Dnektpuyeckuii 3apsi (HOCUTENH - JJIIEKTPOH WU MPOTOH). Mozenb CTpoeHus: aToma.
3aKOH COXpaHEHUs AEKTPUUECKUH 3apsaa. DIeKTpudeckoe noje. InekTpoH [IlpoBoaHuKkH,
JTUAJICKTPUKU U TTOJTYIPOBOAHUKH. HanpsskeHHOCTD AeKTprudeckoro nmoiis. 3akoH Kynona.
DIIEKTpOCTaTUYECKAs UHTYKLIUS.
Baok Ne2. Dyekrpuyeckuii TOK.
CYM: Dnektpuueckuil ToK. ['anpBaHMUECKHI 2JIEMEHT. JeKTpuyeckas uens. Cuiia Toka.
Awmniepmetp. Hanpspkerne. DnexkTpudeckoe conpoTuBiaeHue. 3akon OMa jist ydyacTKa mer.
Peocrar. BonbT™MeTp. AKKYMYJISTOPBI.
JLLP. No 4 «C6opKa 3JIEKTPUICCKON IIENU U M3MEPEHUE CUJIBI TOKA Ha PA3IUYHBIX €€ yJacTKax»
JL.LP.No 5 «M3Mepenmne HaNpsKeHUsT Ha PA3IMYHBIX YYacTKaX dJAEKTPUYKOMN IEMny
JI.LP.Ne 6 «PerynvupoBaHue CUIIbI TOKa PEOCTATOM)
JL.P.Ne 7 «M3mMepeHue conpoTUBIEHUS POBOIHUKA IPH MOMOIIM AMIEPMETPA U BOILTMETPAY.

Baok Ne3. CoeniHeHue NpOBOAHMKOB B 1IeNH
CYM: llocnenoBaTenbHOCTh COEAMHEHUS TPOBOIHUKOB. [lapannenbHoe coequnenue
MPOBOTHUKOB. CMEIIaHHbIE COCTMHEHHSI TIPOBOTHUKOB.
K.P. Ne 3 « Dnexmpuueckuti mok. 3akon Oma ons yuacmia yenu. CoeOureHus npo8oOHUKO8)
Baok Ne4. PaboTa 1 MOIIIHOCTH JIEKTPUYECKOT0 TOKA
CYM: PaGoTta 1 MOIIHOCTB JIEKTPUUYECKOT0 ToKa. HarpeBaHue mpoBOJHUKOB AIEKTPHUECKUM
ToKOM. 3akoH Jlxoyuns - Jlenua. KIIJ] ycranoBku KonzmeHcaTop. DnekTpudeckas €MKOCTb.
OHeprus KOHAEHCcaTopa.
- IpaBWJIa TEXHUKH 0€30MaCHOCTU IpU paboTe € ANEKTPUUECKUMH LIETISIMU
JL.P. Ne 8 «M3MepeHne MOIITHOCTH U pa0OTHI TOKA B DJIGKTPUIECKON JaMIIe
K.P. No 4 « Dnexmpuueckue senenus. Paboma u mowHocmo s1ekmpuuecko2o moxkay.
3. DJIeKTPOMATHUTHBIE SIBJIeHUs (6 4acoB).
CYM: OnswiT Opcrena. MaruuTHoe noJie TOkoB. MarautHoe mnosie. [locTostHHbIE MarHUTHI.
MarauTHO€E 1oJIe 3JIEKTPUYECKOr0 TOKAa. MarHuTHOE MoJe KaTylKU ¢ TOKOM. MarHutHoe




nosie 3eMiu. JInHUM MarHUTHOM MHAYKUMHU. B3aumoeiictBue MmaruuToB. [lelicTBue

MarHUTHOTO TIOJIS Ha MPOBOHUK C TOKOM. DJICKTPUICCKUH JIBUTATEITb
JI.LP.Ne 9 «COOpKa 3JIEKTPOMArHUTa U €ro UCHBITAHUSI

JI.P. Ne 10 « M3yuenue paOOThI DJIEKTPOABUTATENSI IOCTOSHHOI'O TOKAY.

4.CBeTOBbBIC ABJICHHS
Baok Nel CBeToBble siBjIeHUs
CYM: Hcrounuk cseta. [IpsimonuneitHoe pacnpocTpaneHue cseta. OTpaxxeHue cBeTa. 3aKOH

otpaxkeHus. OOpa3oBaHNe TEHH U TTOJYTEHHU. 3aKOH npenomiieHus. [mockoe 3epkaio.

3epKaJIbHOE U PACCEIHHOE OTPaKEHUE CBETA.
Jlynnsle 3aTMeHus. 3epkasibHOE U AU y3HOE OTparkeHne. MHOTOKpaTHOE OTpaskeHHE.
Baok Ne2 Ontuyeckne npudopsi

CYM: Jlunzel. Ontuyeckas cuia qunH3bl. @oroanmapar. ['na3 u 3penue. Ouku. Jlymna.

JIBm>keHre HEOSCHBIX TeJ Ha Hebe.
JI.P. Ne 11 «ITonyyeHne n300pak€HNI ¢ TOMOIIBIO JUH3ED).

S. IloBTOpeHue

YueOHO-TeMaTHYeCKOE IJIAHUPOBAHME

7 Kjace
KommuecTBo
KonuuectBo
[Momy- KonnuecTtso KOHTPOJIb-
ConeprkaHue mporpaMMbl 1abopaTOPHBIX
roiue 4acoB HBIX paloT U
pabot
3a4€TOB
1 Baenenue. 5 1 -
[TepBoHaUaIbHBIE CBEICHUS O 7 1 1
CTPOCHHUH BEIIECTBA.
BiaumonericTeue tei. 20 5 1
2 JlaBieHue TBEPIBIX TEJ, KUIKOCTEN U 21 2 1
ra3os.
PaGota u MomHOCTE. DHEPTUs. 15 2 2
Hroro 68 11 5
8 kuace
KonunuecTBo
KonuuectBo
Iouy- Konnuectso KOHTPOJIb-
ConeprkaHue mporpaMMbl 1abopaTOpHBIX
roave 4acoB HBIX padoT 1
pabor
3a4eTOB
1 [ToBTOpEHue 3 1 BxomHas
2 TennoBble sSBICHUS. 21 3 1
3 DIIEKTPUUYECKHE SIBJICHUS 27 5 1
4 DNeKTpOMarHUTHBIC SBICHHUS. 6 2 1
5 CBETOBBIC SIBJICHHUS. 8 1 1
Htoro 68 11 5

9 kjaacc




KommnuectBo

KomnuecTBo
[Tomny- KonnuecTBo KOHTPOJIb-
CopeprxaHue mporpaMmbl 1ab60paTOPHBIX
roaue 4acoB HBIX paboT u
pabot
3a4€TOB
1 3aKOHBI B3aMMOIEHCTBUS U IBKEHUS 26 2 1+1
Ten
6 2 -
Mexanuueckre KoneOaHusi U BOJTHBI.
3BYK.
2 Mexanndyeckre KoeOaHusl U BOJTHBIL. 6 - 1+1
3BYyK.
15 2 1
DJIEKTPOMArHuTHOE TOJIE.
11 4 1
CrtpoeHure aToMa U aTOMHOTO siJipa.
4 - .
Ctpoenue u 3BoJtornus BeeneHHoil.
Uroro 68 10 4+2




