AHHOTAIUA K padoueil mporpamme no pusuke 7-8 Kiaccol

YpoBeHb 00y4deHus (KjJacc) OCHOBHOE oOliee oopazoBanue, 7-9 kiacc
KonnuecTtBo yacos 170 YpoBeHb 6a30BEbIit

IIporpamma pa3paboTaHa B COOTBETCTBHH C (eliepabHbIM FOCy1apCTBEHHBIM
o0pa3oBaTesIbHBIM CTaHAAPTOM OCHOBHOIO 0011ero oopa3oBanus, [IpuMepHOil OCHOBHOM
o0pa3oBaTesbHON porpaMMel, [IpumepHoii mporpamMMel 1o pHU3HKE, aBTOPCKOM MPOTpaMMBbl
A.B. Tlepsliikuna no ¢pusuke s 7-9 kiaaccoB

_ PaGouast mporpamMma ydgeOHOTO mpeameTa pa3paboTaHa B COOTBETCTBHH C TPEOOBaHUSMU
®epnepanbHoro 3akoHa ot 29 gexadps 2012 r. Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Denepauun»,

- @epepa’dbHOrO0 TOCYJAPCTBEHHOTO 00Opa30BaTENbHOTO CTaHAApTa OCHOBHOIO 0O0IIEro
o0pa3oBaHus, YTBEpKAEHHOTO IpUKa3oM MuHHCTEpCTBa 00pa30BaHuUs

u Hayku Poccuiickoit deneparuu ot 17 nekadps2012 r. Nel1897;

- IlpumepHoii OCHOBHOW 00pa3oBaTENILHONH MPOTPpaMMbl OOPA30BATEIBLHOTO YUPEKIACHUSI.
Ocuosnas mkona / Coct. E. C. CaBunoB. — M.: IIpocBemienne, 2011;

- IlpumepHoli mporpamMmbl OCHOBHOTO 00miero obpaszoBanusa mo ¢usuke. 7-9 kmaccel (B. A.
Opnos, O. ®. Kabapausn, B. A. Koposun, A. lO. Ilentun, H. C. Ilypsimesa, B. E. ®pankun, M.,
«[Ipocsemenuey, 2013 1.);

- Asropckoit mporpammbl A.B. [leppimkuna mo ¢usuke qist 7-9 kmaccoB. Ilporpamma
OCHOBHOro oOmiero ooOpaszoBanusi. ®usuka. 7-9 xiaccel ABTopel: A.B. Ilepsimkun, H.B.
®unonosny, E.M. I'yTHUK.

Pabouas mporpamMmma mnpeaHa3HaYeHA JUIS MPEMOIaBaHus JAUCIUTLINHB «Du3nka» Ha 6a30BOM
ypoBHe B 7 — 9 kiaccax MOV «3apeunas COIL».

O00cHOBAHHOCTH paboyYel MPOrpamMMmabl.

®duszuka — (QyHAAMEHTalbHas Hayka, HMEIOIIas CBOEH NpeaMeTHOW 006JacTbio
00IIMe3aKOHOMEPHOCTH MPHUPOJBI BO BCEM MHOT000pa3HU SIBICHUI OKPY)KAIOLIEr0 Hac MUpA.
®dusuka — Hayka O MpUPOAE, HU3ydawluas Haubosnee oOUIMEe W MPOCTEHUIINE CBOMCTBA
MaTepuagbHOro Mupa. OHa BKIIIOUAET B c€0sl KaK IIPOLECC MMO3HAHUS, TaK U Pe3yibTaT — CYMMY
3HAaHUI, HAKOIUIGHHBIX Ha TNPOTSHKEHUH MCTOPHUUECKOTO pas3BUTUS oOLiecTBa. OJTUM U
olpenensercs 3HadeHue (PU3UKU B IIKOJIBHOM 00pa3oBaHuM. Pu3nka uMeeT O0JbLIOe 3HAUEHUE
B JKU3HU COBPEMEHHOIO OOINECTBA W BIMAET HA TEMIIbl Pa3BUTUS HAYYHO-TEXHHUYECKOTO
mporpecca.

OO0ocHoBanue BbIOOpa Y4eOHO-METOAMYECKOr0 KOMILIEKTa ISl peajau3anuu padode
NPOrpaMMBblI 110 NpeMeTy



IIpenonaBanne kypca «®Pusuka» B 7-9 Kjacce OpPHEHTHPOBAHO Ha MCIOJb30BaHHE
YUeOHUKOB:
e A.B. Ileppimkun ®usnka 7 knacc. Y4eOHUK Uisi 00111€00pa30BaATEIBHBIX YUPEIKICHHIA. -
M.: ipoda, 2015 .
e A.B. Ileppimkun ®usuka § kinacc. YueOHUK 17151 00111€00pa30BaTENbHBIX YUPEIKICHUMN. -
M.: Ipoda, 2015 1.

e A.B. Ileppimkun, E.M. I'yrHuk. ®usuka 9 kmacc. YueOHUK 11 00111€00pa30BaTEIbHBIX
yapexaeHuii.- M.: Jlpoda, 2015 1., koropeie BxomsaT B DemepanbHbIl TEpeueHb
yu4eOHUKOB, YTBEpPKIEHHBIM MpukazoM MuUHUCTEpCTBA 00pa3oBaHUsS U HAYKH
Poccuiickoit ®Denepammu ot 19 nmexabps 2012 r. N 1067 «OO0 yTBep)IaeHUU
(denepanbHBIX ~ TepeyHed — y4yeOHHMKOB, pPEKOMEHJOBAHHBIX  (JOMYIIEHHBIX) K
WCIIOJIb30BaHHI0O B 00pa30BaTeIbHOM IIpollecce B 0OOpa30BaTENbHBIX YUPEKICHUSX,
peanu3yronmx o0pa3oBaTeIbHBIE MPOrpaMMbI OOIIET0 00pa3oBaHUS W HUMEIOIINX
rocy/lapCcTBEHHYIO akkpenurtanuto, Ha 2013/14 y4yeOnbiii ron".

JloctouHcTBOM y4eOHUKOB jgaHHOro YMK SBISIOTCS SICHOCTh, KPaTKOCTh W JIOCTYITHOCTB
W3JI0KCHHUs, TIOAPOOHO ONMMCaHHBIE W CHA0KCHHBIE PUCYHKAMHU JIEMOHCTPAIMOHHBIC OIBITHI U
SKCIIEpUMEHTANIbHBIE 3afaud. Bce riaBbl yueOHHMKA cojaepxkaT OoraTblii HIUIIOCTPATHUBHBIN
Matepuan. B 2012 r.usgatensctBo «Jlpoda» COBMECTHO C H3AaTeIbCTBOM «BepTHKab»
BBIMTYCTHJIO yYeOHHK I 7 Kjacca B HOBOM O(GOPMIICHHU U C DJIEKTPOHHBIM MPUIIOKEHUEM,
KOTOpOE pa3MeIleHO Ha caiiTe m3natenbcTBa «Jlpoda». YUeOHMKHM paccuMTaHbl Ha TaKyHO
CTPYKTYpYy, TpH KOTOpPOW Ha TEpPBOM cTyneHW mnpoduiabHOe o0ydeHue He BBoauTcs. OH
BKJIIOYAaE€T BECh HEOOXOAMMBIA TEOpPETHYECKUH Mmarepuan 1o (usmke i H3y4eHUs B
0011e00pa30BaTeNbHBIX YUPEKACHUAX. YUCOHHK OTIMYAETCS MPOCTOTOM U JOCTYIMHOCTHIO
W3IIOKEHHUsT MaTepuaa, IpeayCMaTPUBAETCs BHIMOTHEHHUE YIIPAKHEHUH, KOTOPhIE TOMOTAIOT HE
TOJILKO 3aKpEMUTh MPOHICHHBIH TEOPETHUECKUN MaTepwaj, HO W HAy4YUThCS IMPHUMEHSTh Ha
MIPaKTHKE.

1. O6mas xapakTepucTHKa y4eOHOIro mpeamera.

[IkonbHBIA Kypc (U3UKH — CHCTEMOOOPA3YIONIHMA /Ui €CTECTBEHHOHAYYHBIX y4eOHBIX
MIPEIMETOB, T.K. (PU3MYECKHE 3aKOHBI JIe)KAaT B OCHOBE COZEPKAHUSA KypCOB XUMHUH, OMOJIOTHH,
reorpa¢uu U actpoHOMUH. OH PACKPBIBAET POJIb HAYKH B HKOHOMHUYECKOM U KYJIBTYpHOM
pa3BUTHH O0LIECTBA, CIOCOOCTBYET (POPMHUPOBAHUIO COBPEMEHHOIO HAYYHOTO MUPOBO33PEHHS.

Jus pemenust 3amad  (GoOpMHUpOBaHHS OCHOB HAYYHOTO MHUPOBO33PEHUS, PA3BUTHUS
MHTEJUIEKTYaJIbHBIX CIIOCOOHOCTEH M IO3HABAaTENbHBIX MHTEPECOB OOYYAIOIIUXCS B IpoLEcce
n3ydeHus: (U3MKH OCHOBHOE BHHMMAHHUE YJENSeTCsl HEe Iepefaye CyMMbl I'OTOBBIX 3HaHMH, a
3HaKOMCTBY € METOJaMH Hay4HOIO IIO3HAHUS OKPY)KAIOLIEro MHpa, MOCTAHOBKE MpoOieM,
TPeOYIOIINX OT 00YJAIOIINXCSl CAMOCTOSATEILHON IEATEIBHOCTHU TI0 UX Pa3peIICHUIO.

Kypc ¢usmku B mporpamme OCHOBHOTO OOIIEro OOpa30BaHMs CTPYKTypUpYyeTCsS Ha
OCHOBE PAaCCMOTPEHHUS Pa3IMYHBIX (OPM JBIDKCHHS MATEPUM B TOPSAJIKE HMX YCIOKHCHHS:
MCXaHHUYCCKHUC SBJICHUSA, TCIIJIOBBIC SABJICHUA, BHCKTpOMaI‘HI/ITHBIe SIBJICHHA, KBAHTOBBIC ABJICHUA.
®duszvka B OCHOBHOM IIKOJIE H3y4yaeTCs Ha YPOBHE PACCMOTPEHHUS SIBJICHUN NPHUPOAIBI,
3HAKOMCTBA C OCHOBHBIMH 3aKOHAMU (U3UKH U TMPUMEHEHHEM STUX 3aKOHOB B TEXHHUKE U
HOBCEIHEBHOM KU3HU.



B pesynpraTte wu3yueHUs GUMKH JaNbHEWIee pa3BUTHE TMONy4aT JHUYHOCTHBIC,
peryasSTHBHBIC, KOMMYHHKATHBHBIC W TI03HABaTEIIbHBIC YHHBEPCAIbHBIC YUEOHBIC ICHUCTBUS,
yueOHast (oOmiasi ©W  mpeaMeTHas) U oOmenonb3oBarenbckas —MWMKT-kommeTeHTHOCTD
00y4aroIuXxcsi, COCTABIAIONINE TCUXOJIOTO-TIEAArOTUYECKYI0 M HWHCTPYMEHTAIBHYIO OCHOBBI
(dbopMUpoBaHHUS CHOCOOHOCTM M TOTOBHOCTM K OCBOCHHIO CHCTEMATHYECKUX 3HAHHWH, HX
CaMOCTOSITEIILHOMY TOTIOJIHEHUIO, TIEPEHOCY U MHTErPalliH; CIIOCOOHOCTH K COTPYIHUYECTBY U
KOMMYHHKAIIH, PEIICHUIO JIMYHOCTHO M COIMAIBHO 3HAYUMBIX TPOOJIEM U BOILIOMICHUIO
pElIeHHI B IPAKTHUKY; CIIOCOOHOCTH K CAMOOPTaHU3AIMH, CAMOPETYIISINA U pediekcHm.

N3yuyenne (pU3MKH HA JaHHOM 3Tane (PU3MYECKOro 00pPa3oBaHHMSA HANPABJICHO HA
AOCTHKEHHUE CACAYIOLINX 1 eJIeH:

® [IOHMMAaHHE YYallUMHUCS CMBICIIA OCHOBHBIX HAyUYHBIX IOHSITHA W 3aKOHOB
(1)I/I3I/IKI/I, B3aMMOCBA3H MCXKIY HUMU;
e (QopmMupoBaHUE y yUAIIUXCS MPEICTABICHUI O PU3NIECKOM KapTHHE MUPA.

® OBJAJICHHE YMEHUSMHU TPOBOJIUTH HAONIOACHHS TMPHUPOAHBIX SBICHHM, OINUCHIBATH U
000011aTh pe3yabTaThl HAOIIOICHUNA, UCITOIH30BATh TIPOCTHIE U3MEPUTEIbHBIC MPUOOPHI
JUIA U3ydeHUs (U3NYECKUX SBICHUH; NPEACTaBIATH PE3ylIbTaThl HAOIIOACHUNA WM
U3MEPEHUH ¢ TIOMOIIBIO TaOJHUI, TPa(UKOB U BBISIBIISATH HAa 3TOM OCHOBE SMITHUPUYCCKHE
3aBUCHUMOCTH; TMPUMCHATL IIOJIYYCHHBIC 3HAHUSA JJIA O6"b$ICHeHI/IH pa3H006pa3HHx
NPUPOAHBIX SIBJICHUH M IPOIECCOB, MPUHIMIIOB JEHCTBHS BaXXHEWIIMX TEXHHUYECKUX
YCTPOMCTB, AJIsl pelieHus: (PU3NIECKHX 3a/1a4;

® pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH
B IIpOLECCe€ pELIEHUS HHTEJUIEKTyaJdbHBIX MpoOJeM, 3aad U  BBINOJIHEHUS
IKCIIEPUMEHTAILHBIX UCCIIEIOBAHMIA; CIIOCOOHOCTH K CAMOCTOATEILHOMY MPUOOPETEHHIO
HOBBIX 3HAHUU IIO (i)I/ISI/IKe B COOTBETCTBUU C KU3HCHHBIMU HOTpe6HOCTSIMI/I u
UHTEPECaMU;

e BOCIHTaHHWE YOCKICHHOCTH B TO3HABAEMOCTH OKPY)KAIOIIETO MHUPa, B HEOOXOIUMOCTH
PAa3yMHOTO HCIIOJIb30BAHUA [[OCTI/I)KCHI/II;'I HAaYKM MW TCXHOJIOTHHU [JIA IIaHBHeI\/JILHCFO
pa3BUTHS 4EJIOBEYECKOrO OOIIECTBA, YBAXKCHHS K TBOPLAM HAayKd W TEXHUKH;
OTHOIICHHSA K (PU3HKE KaK K AJIEMEHTY 00IIeYeTIOBEYECKON KYIbTYPHI,

® T[pPUMEHEHHE IMOJYYCHHBIX 3HAHUW M YMEHUH [ pelIeHUS NPAKTUYECKUX 3aaad
ITOBCEIHEBHOM JKU3HU, JJI1 00eCIIeueHHs 0€30IMacHOCTH.

B 3apaum o0yueHus ¢pusuke BXOJAT:

® Dpa3BUTHE MBIIUICHUS YydYaluxcs, (OPMHUPOBAHME Y HHUX HAaBBIKA CaMOCTOSTEIBHO
npuoOpeTaTh U MPUMEHSThH 3HaHUSI, HAOIIOAATh U OOBSICHATHh (PU3NUYECKHEC SBICHHUS;

® OBJa/ICHHUE LIIKOJIbHBIMU 3HAHUSIMU 00 dKCIIEPUMEHTANIBHBIX (DaKkTax, MOHITHUAX, 3aKOHAX,
TEOPHsIX, MEeToAax (pu3nyeckol HAyKH; O COBPEMEHHOW HAayyHOW KapTHHE MHpa; O
HIMPOKUX BO3ZMOKHOCTSIX MPUMEHEHUSI PU3NYECKUX 3aKOHOB B TEXHUKE U TEXHOJIOTUH;

® YCBOGHME IIKOJIbHUKAMHM HJAE€H €IMHCTBA CTPOCHUS MaTepUUd U HEUCUEPHAEMOCTH
npoliecca ee Mo3HaHusl, TOHUMaHUE POJIM MPAKTUKU B MO3HAHUU (PU3NYECKUX SBICHUN U
3aKOHOB;

e (opMupoBaHHE MO3HABATEIILHOIO MHTEpEca K (PU3HMKE M TEXHUKE, pa3BUTHE TBOPUECKHUX
CHOCOOHOCTEH, OCO3HAHHBIX MOTHUBOB YY€HHMs; [OATOTOBKA K MPOAOHKEHUIO
00pa30BaHUs M CO3HATEIBHOMY BBIOODY mpodeccui;

e 3HAKOMCTBO Y4YallMXCS C METOJOM HAy4yHOrOo TO3HAHMS M METOJAaMHU HCCIIEIO0BaHMS
00BEKTOB U SIBIICHUN TIPUPO/IBI;



e [pUOOPETEHHE YHaLIUMHCS 3HAHUNA O MEXaHMYECKHX, TEIUIOBBIX, JIEKTPOMArHUTHBIX U
KBAaHTOBBIX SIBICHUAX, (PU3NYECKUX BEIMUMHAX, XaPAKTEPU3YIOLIUX 3T SIBICHUS;

e (opmupoBaHuE Yy ydalluxcsl YMEHHH HaOI0AaTh MPHUPOJHBIE SBJIECHUS U BBIIOJIHATH
OMBITHI, JIabopaTopHble  pabOTBI ¥  OSKCIEPUMEHTANbHBIC  MCCIEJOBAHUS  C
HCIIOJIb30BAaHUEM H3MEPUTENbHBIX MPUOOPOB, IMIHUPOKO MPUMEHSIEMBIX B MPAKTHUECKOM
JKU3HY,

® °0OBJI3/ICHUE YYAIIMMHUCS TAaKUMHU OOIEHAYYHBIMU MOHATUAMHU, KaK MPUPOJIHOE SIBJICHUE,
SMIIUPUYECKU YCTAHOBIIEHHBIM (akT, mpoOiema, TUMOTE3a, TEOPETUYECKUN BBIBOJ,
pe3ynbTaT 3KCIEPUMEHTAIbHOM IIPOBEPKH.

HN3yuyeHue (pU3NKH HANMPABJIEHO HA BLIPA0OOTKY KOMIIETEHIMA:

06W€06Dab’0@am€]leblx.’

® yMEHHS CaMOCTOSITEIbHO W MOTHBHPOBAHHO OPTaHH30BBIBATH CBOIO TO3HABATEIHHYIO
JEeSITETLHOCTH (OT TIOCTAHOBKY JIO TIOJIYYSHHSI M OLIEHKU Pe3yJIbTaTa);

¢ YMCHUA HUCITIOJIB30BAaTh DJICMCHTHI MPUINHHO-CJIICACTBCHHOI'O u CTPYKTYPHO-
(YHKIIMOHAJIFHOTO AaHaNK3a, OMPEACNIATh CYIIHOCTHBIE XapaKTEPUCTUKU H3Yy4aeMoro
00beKTa, pPa3BepHYTO OOOCHOBBIBATH CYXACHHS, [1aBaTh ONpPEICICHHUs, TPUBOIUTH
JTI0KA3aTeNbCTBA;

® yMEHHS HCIIOJIb30BaTh MYJIbTHMEIUIHBIC PECYPChl U KOMITBIOTEPHBIC TEXHOJIOTUU JIJIS
00pabOTKM U IPE3EHTAIIMN PE3YJIbTATOB MTO3HABATEIHLHOM U

® MPAKTUYECKOU JEeSATEIbHOCTH;

e yMEHHUS OIICHMBAaTh M KOPPEKTHPOBAThH CBOE IIOBEJACHHUE B OKpYKAIOUICH Ccpele,
BBIITIOJIHATH 3KOJIOTHUYCCKUC Tp€6OBaHI/I$[ B HpaKTH‘IeCKOﬁ NCATCIBHOCTHU N HOBCGI[HCBHOﬁ
KHU3HH.

npeoOMemHo-0pUeHMUPOBAHHbBIX

® [IOHMMAaTh BO3PACTAIOLIYIO POJIb HAYKH, YCHJICHHE B3aUMOCBS3H M B3aUMHOI'O BIUSHHSA
HayKH ¥ TEXHUKH, IPEBPAICHHS HAYKA B HEMIOCPEICTBCHHYIO TIPOM3BOIUTEIBHYIO CHITY
00I1IeCTBA;

® 0CO3HaBaThb B3aWMOJICHCTBHE 4YEJIOBEKAa C OKpY)Karolled cpeaod, BO3MOXHOCTH U
crocoObl OXpaHbl IPUPO/IBL;

® pa3BUBaTh IIO3HABATEJIbHBIE MHTEPECHI U WHTEIUIEKTyallbHBbIE CIIOCOOHOCTH B IpoOLiEcce
CaMOCTOSATENILHOTO TpuoOpeTeHus (U3NYECKUX 3HAHUM C HCIOJIb30BAaHUHU pPa3IMYHBIX
MCTOYHUKOB MH(OPMAIINH, B TOM YUCIIE KOMITBIOTEPHBIX;

® BOCIHUTHIBaTh YOEKIEHHOCTh B IO3UTHUBHON PpOIU (PU3MKH B KHU3HH COBPEMEHHOTO
o01iecTBa, MIOHUMAaHNE NEPCIEKTUB PAa3BUTHUS SHEPTETUKHU, TPAHCIIOPTA, CPE/ICTB CBA3U U
Ap-;

® OBJIAJIEBATh YMEHUSMHU IPUMEHSATD MOJIyY€HHBIE 3HAHUS AJIS OJTYYEeHUS pa3HOOOpa3HbIX
(U3HYECKUX SIBICHUH;

® [IPUMEHSATH MOJTYYEHHBIC 3HAHUSA U YMEHHUS JJIsi O€3011acHOr0 UCIOIb30BAHUS BEILIECTB U
MEXaHU3MOB B OBITY, CEJIbCKOM XO3MHCTBE M IPOM3BOJCTBE, PELICHUS MPAKTHUYECKUX
3a/a4 B TIOBCEAHEBHOM KHU3HH, MPEIYNPEKICHUS SIBICHUH, HAHOCSIIINX BpeX 3J0POBBIO
4esioBeKa U OKpyXKarollel cpeje.

Hcnonb3oBanne MeTOA0B H NMeJArornyecKuX TeXHOJIOIHil, HANPaBJIeHHBIX, HA pPeaaTu3aluio
0a30Boii 00pa3oBaTeJbHOI IPOrpaMMbI 1o pusuke



(DOpMI/I]I)OBaHI/IIO HCO6XOI[I/IMI:>IX KJIIOUEBBIX KOMIETEHIIUN CHOCO6CTByeT HUCITIOJIB30BaAHHUC

COBPEMEHHbIX O6I?a306am€ﬂbl-lblx MExXHON02ULL .

TEXHOJIOTMH NMPOOIEMHOI0 00y4eHUs,

TEXHOJIOTUN WHTETPUPOBAHHOTO O0yUYCHHUS,

TEXHOJIOTUSI UTPOBOTO O0YUYEeHHUS,

TEXHOJOTHSI MO3TOBOrO0 MTypMa (TMHCHbMEHHBIH MO3TOBOM IITYpM, HHAMBHYalbHbII
MO3TOBOH ILITYpM);

TEXHOJIOTUSI MHTEHCH(UKAIUU OOy4YeHHS Ha OCHOBE CXEMHBIX M 3HAKOBBIX MOjEJeH
y4eOHOTro MaTepuasia

TEXHOJIOTMH Pa3BUTHS KPUTHUYECKOTO MBIIUICHHS YEPE3 UTEHUE U MHCHhMO;

TEXHOJIOTUSI 00YYEHUS] CMBICIIOBOMY YTEHHUIO YU€OHBIX €CTECTBEHHOHAYYHBIX TEKCTOB;
TEXHOJIOTUS IPOBEACHUS JUCKYCCUIL;

TexHonorus «Jledate»;

TEXHOJIOTHS 0O0y4YeHUs Ha TPUMepPEe KOHKPETHBIX CUTYyalui

MH(POPMaLIMOHHbBIE TEXHOJIOIMH: UCIIOJIb30BaHHE KOMIIBIOTEPA JIJIsl TOMCKA HEOOXOIUMOMN
UH(OPMaLINH, CO3AaHUE IPOCKTOB, OTYETOB,

TEXHOJIOTHS Pa3BUBAIOLIETO O0YUCHHUS

TEXHOJIOTMH UHIUBUAYATbHOIO 00ydeHuUs

CUTyanus-po0iIeMa — MPOTOTHII peaibHON Mpo0IeMbl, KOTopasi TpeOyeT ONepaTUuBHOTO
peueHus (C NOMOIBI0 MOJOOHON CUTyallMM MOXKHO BBIPaOAThIBATh YMEHMS 10 MOUCKY
ONTHMAJIBHOIO PEIIECHUs );

CUTYalUs-WIUTIOCTPAIUg — TPOTOTUIl PEATbHOM CUTyallMd, KOTOpash BKJIIOYAETCS B
KayecTBe (akTa B JICKUMOHHBIM MaTepuan (Bu3yalbHass oOpa3Has CHUTyalus,
npencrasieHHas cpeactsamu  MKT,  BblpaOaTeiBaeT yMEHUE  BHU3yallU3MpPOBAaTh
“HOOPMAITHIO JIJIs1 HAXOXKIEHUs 0oJiee MPOCTOro crocoda e€ pemieHus ),

CUTYyalUsI-OlIEHKAa — TMPOTOTUIl PEATBHOM CHUTYallMM C TOTOBBIM MPEIIOJIaraeMbIM
pelieHueM, KOTOpoe CIeIyeT OLEHUTh U MPEJIOKUTh CBOE aJl€KBATHOE PEIICHHUE;
CUTYallUsI-TPEHUHI — TMPOTOTUIl CTAHJAPTHOM WM JAPYrol cUTyaluuu (TPEHUHT

BO3MOYKHO MPOBOAUTH KaK 10 OMMCAHUIO CUTYAIIMH, TaK U TI0 €€ PEIICHUIO).

Ha mnoBbimenne 3¢(eKTHBHOCTH yCBOCHHS OCHOB (DHM3MUYECKOM HAYKH UCHOAb3YIOMCA

creoyioujue Memoobl:

OOBbACHUTEIBHO-MILTIOCTPATUBHBIHN, PENPOYKTUBHBIN, Mpo0IeMHOE U3JI0KEHHE, Oecera,

JeKIus, paboTa ¢ KHUTOH, I€MOHCTPALIMOHHBIA SKCIIEPUMEHT, MTPAKTUYECKHE METOIbI (peleHHe
3aja4, 1abopaTopHbIe 3aHATUSA: (PpOHTANbHbIE Ja00opaTOpHbIe padOThI, JOMAIIHUE HAOIIOICHUS
U OIBITHI), CAaMOCTOSTENIbHAsT paboTa, KOHTPOJb (TECTUPOBAHUE, NMHUCHBMEHHbIE KOHTPOJbHBIE

paboThl, GpU3NYECKHE JUKTAHT, B3AMMOKOHTPOJIb 3a4ET U T.]I.) © CAMOKOHTPOJIb.

®opMbI OpraHu3aluy 06pa3oBaTeILHOrO Mpoiecca

YPOK-HCCIIeJOBaHUE,
ypok-nabopaTtopus,
YPOK-TBOPYECKUMN OTUET,

YPOK U300peTaTesibCcTBa,

YPOK «Y TUBUTEIBHOE PAIOMY,
ypOK-paccka3 00 yu€HBIX,



YPOK-3aIlIUTa UCCIIE0BATEIbCKUX MTPOEKTOB,
YPOK-IKCIIEPTHU3a,

ypok «IlaTeHT Ha OTKPBITHEY,

YPOK OTKPBITBIX MBICIIEH;

y4eOHBI HKCIEPUMEHT, KOTOPBIA MO3BOJISET OPraHM30BaTh OCBOCHUE TAKHX JIEMEHTOB
UCCJIEIOBATENILCKON JIEATEIBHOCTH, KaK IJIAHHPOBAaHHE W TPOBEACHHE IKCIEPUMEHTA,
00paboTKa M aHAJIN3 €ro Pe3yJbTaTOB;

e JOMalIHee 33JaHHE MCCIEeNOBATEIbCKOIO XapakTepa MOXeT coueTarb B cebe
pa3sHOOOpa3Hble BHIbI, MPUUEM IO3BOJIIET IPOBECTH YUEOHOE HCCIEOBaHUE,
JO0CTAaTOYHO HpOT?DKéHHOG BO BpCMCHHU.

2. Mecrto npeaMera B y4eOHOM IJIaHe.

[IporpamMma paccuutana Ha u3ydeHHe 0a30BOro Kypca (GU3HKU ydamuMucs 7-9 KiaccoB
B TeueHue 208 yacoB (B ToM umcie B 7 knacce - 70 yueOHBIX 4acoB U3 pacuera 2 yaca B HEEIO,
B 8 kimacce - 70 yueOHBIX YacoB U3 pacuera 2 yaca B HEJen0 U B 9 kiacce - 68 yueOHBIX 4acoB
13 pacuera 2 Jaca B HEJIEI0) B COOTBETCTBHH ¢ yueOHbIM T1aHoM MOV «3apeunast COLLy».

4. JIMYHOCTHBIE, MeTaNpeIMeTHbIE H MPeIMEeTHbIE Pe3yJIbTATHI 0CBOCHHS YUeOHOT0
npeaMera.

C BBeaenuem @DI'OC peanusyercs cMeHa 0a30BOM TapaJurMbl OOpa30BaHUS CO
«3HAHHEBOW» Ha «CHUCTEMHO-JEATEIbHOCTHYIO», T. €. aKIEHT NEPEHOCUTCS] C U3y4eHUs OCHOB
HayK Ha oOecrnieueHue pasutus Y Y]l (paHee «oOmiey4eOHBIX YMEHUI») Ha MaTepuaie OCHOB
HayK. BaxHelInM KOMIIOHEHTOM COJAepkKaHHs OOpa3oBaHUs, CTOSAIIMM B OJHOM POy C
CUCTEeMAaTHYECKUMHU 3HAHHUSAMHM IO TIPEeIMEeTaM, CTAHOBATCSI YHUBEPCAIbHBIE (METalpeIMeTHBIC)
yMeHHUs (U CTOALINE 32 HUIMH KOMIIETEHIINH).

[TockonbKy KOHLEHTPUYECKUH MPUHIMIT OOYYEHHsI OCTAETCSl aKTyaJbHBIM B OCHOBHOM
LIKOJIE, TO Pa3BUTHE JTMYHOCTHBIX U METAIIPEIMETHBIX PE3YJIBTaTOB UIET HEIPEPHIBHO HA BCEM
COJIEpP>KaTEIbHOM U IEATEIbHOCTHOM MaTepHalle.

JInuHOCTHBIMHU pe3yJibTaTaMu 00y4YeHUs (PU3UKE B OCHOBHOI LIIKOJIE SBIISIOTCS:

% c(hOpMHPOBAaHHOCTh IICHHOCTEH 00pa3oBaHMs, JHMYHOCTHOW 3HAYUMOCTH

(U3MUeCKOro 3HAHUS HE3aBUCUMO OT TPO(ECCHOHANBHOW JesITeNbHOCTH,
HAay4YHbIX 3HAaHUA W METOAOB MO3HAHMS, TBOPYECKOM  CO3UIATEIIbHOM
NEeSTENbHOCTH, 3JI0pOBOTO  00pas3a  KH3HH, T[polecca JUAIOTHYECKOTO,
TOJICPAHTHOTO OOIIEHMSI, CMBICJIOBOTO UYTEHUS,

¢ chOpMUPOBAHHOCTh  TO3HABATENBHBIX HMHTEPECOB, HHTEUIEKTYalbHBIX U
TBOPYECKUX CTIOCOOHOCTEH yJaIuxcs;

¢ yOeXIEeHHOCTh B BO3MOXKHOCTH TMO3HAHUS TPHUPOABI, B HEOOXOAMMOCTH
pPa3yMHOTO MCITOb30BaHUs JOCTHKEHUN HAYKU M TEXHOJOTHM JJIs JaJTbHEUIIEero
Pa3BHUTHA YEJIOBEUECKOTO OOIIECTBA, YBAXKEHUE K HAYUHOU ACSATEIbHOCTH JIIOJIEH,



NOHUMaHMA (UMUK KaK dDJEMEeHTa OOIeueloBeYeCKO  KyIbTYphl B
HACTOPUYECKOM KOHTEKCTE.

MOTHBAIUsl  O00pa30BaTENIbHOW  JESATENbHOCTH  y4YaIUXCS  KaKk  OCHOBBI
CaMOPa3BUTHs U COBEPLICHCTBOBAHUS JTUYHOCTU HAa OCHOBE I€PMEHEBTUYECKOIO,
JUYHOCTHO-OPUEHTHPOBAHHOT0, (PEHOMEHOJIOTUYECKOTO U HKOJIOT0-IMITATUITHOTO
MOAX0/a.

X/
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MeTtanpeaMeTHbIMH pe3yJIbTATAMH B OCHOBHOW IIKOJIE SIBJISIFOTCSI YHHUBEpCAJIbHbBIE
yuebHnbie neiictBus (nanee YYJI). K Hum otHOCATCS:

1) auunocmuvie;

2) pecynsmusnbie, BKIIOYAIONIHE TAKXKe IEHCTBUSICAMOpe2ysayuu;

3) nosnasamenvhvle, GKIOUAIOWUE TOSULECKUE, 3HAKOBO-CUMBOIUYECKUE,
4) KOMMYHUKQMUBHDbLE.

 Jluunocmuwvie YY]I 00ecneunBaloT IICHHOCTHO-CMBICIOBYIO  OPHEHTAIHIO
yyamnmxcst (YMEHHE COOTHOCUTH TIOCTYITKU U COOBITUS C IPUHITHIMU dTHICCKHUMH
NPUHIUIIAMHU, 3HAHUE MOpPAJbHBIX HOPM M YMEHHE BBIIACIUTh HPaBCTBEHHBIN
aCIeKT MOBEJICHUSI), CAMOONPEICTICHUE U OPUEHTAIIMIO B COLIMAJIBHBIX POJISIX U
MEXJIMYHOCTHBIX OTHOLICHUSX, NPUBOAUT K CTAHOBJIEHUID II€EHHOCTHOMU
CTPYKTYPBI CO3HAHUS JTUYHOCTH.

% Pezynamusnsie YY ]| oGecrieunBaroT OpraHu3alyio yJalIuMUCS CBOCH ydeOHOM
nestenbHOCTH. K HUM oTHOCATCS:

- yenenonaeaHue Kak MOCTaHOBKAa Y4eOHOH 3aJaud Ha OCHOBE COOTHECEHHUS TOTrO, YTO
y’K€ U3BECTHO M YCBOCHO yUaIIUMUCSA, U TOTO, UTO €III€ HEU3BECTHO;

- nlanuposanue — ONpPEeICHUE MOCIEI0BATEIbHOCTH MPOMEKYTOUHBIX LIEJEH C YUETOM
KOHEYHOI'0 pe3ysibTaTa; COCTaBJICHHE IJIaHa U MOCJIE10BaTEIbHOCTH IEHCTBUM;

- Npo2HO3UpOsanue — MPEABOCXUIIEHUE PE3yIbTaTa U YPOBHS YCBOEHUS, €TO BPEMEHHBIX
XapaKTEPUCTHK;

- koHmpoiv B GopMe CIUYeHHs croco0a MEHCTBUS U €ro pe3ylnbTara ¢ 3aJaHHBIM
STAJIOHOM C LIEJIbIO OOHAPYKEHUS! OTKJIIOHEHUH U OTIUYUNA OT TAJIOHA;

- Koppexyusi — BHECEHHE HEOOXOIMMBIX IOMOJHEHUNH U KOPPEKTHB B IJIAH U CIOCO0
JEUCTBUSI B CJIy9ae PACXOKICHHUS dTaJOHA, PEATbHOTO IEUCTBHS M €T0 TIPOAYKTA;

- OyeHKa — BBIJEJICHUE W OCO3HAHUE YYAIMMHCS TOTO, YTO YK€ YCBOEHO U 4YTO €Il
MOJIC)KUT YCBOCHHIO, OCO3HAHUE KaueCTBA U YPOBHS YCBOCHUS,

- gonesas camopezyiayus KaK CIOCOOHOCTh K MOOWIM3AIlMM CWJI W DHEPTHUU;
CIOCOOHOCTh K BOJICBOMY YCWJIHMIO, K BBIOOPY CHUTyallid MOTHBAIIMOHHOTO KOH(IMKTAa U K
IIPEOIOJICHUIO NIPEIATCTBUMN.

s Ilo3nasamenvuvieYY]| BkIodaroT o0mIey4eOHbIC, JIOTHYECKHE, 3HAKOBO-
cuMBoandeckue Y /.

ObweyueonvieY'Y ]l BKIIOYAIOT:

- CaMOCTOSITEIbHOE BhIJIEJICHUE U (DOPMYIMPOBAHKE [TO3HABATEIHLHOM IIEIIH;

- IOMCK | BBIJICJICHUE HEOOX0AMMOM HH(POPMaIIUH;

- CTPYKTypUpPOBaHUE 3HAHUM;

- BBIOOp Hanbosee 3(PPEeKTUBHBIX CITOCOOOB PEIICHUS 3a/1a4;

- pednexkcus crocoOOB H YCIOBUH JEHCTBUS, KOHTPOJIbF M OIIGHKA TMIpolecca u
PEe3y/IbTaTOB ESITENBHOCTH;

- CMBICJIOBOE YTCHHE KaK OCMBICIICHHUE I[I€IM YTEHUS M BBHIOOP BHJA YTCHUS B
3aBUCHMOCTH OT LIEJIN;



- YMEHHUE aJIeKBaTHO, OCO3HAHO W MPOHU3BOJIBHO CTPOUTH PEUEBOE BBICKA3BIBAHUE B
YCTHOM W THCHBMEHHOW peuu, TepefaBas COJEpKAaHWE TEKCTa B COOTBETCTBUU C IEIBIO U
co0mroast HOpMbI IOCTPOCHUS TEKCTA;

- MIOCTAaHOBKAa U (POPMYIHPOBAHUE MPOOJIEMBI, CAMOCTOSITEIbHOE CO3/IaHUE aJTOPUTMOB
JESTEIBHOCTH MPHU PEIICHUH MTPOOJIeM TBOPYECKOTO U IIOMCKOBOTO XapaKTepa;

- JIEUCTBHE CO 3HAKOBO-CHMBOJWYECKUMH CpPEJICTBAMH (3aMelleHre, KOJIWPOBAHHE,
JIEKOJIMPOBaHUE, MOJICTUPOBAHUE).

Jloeuueckue Y'Y ]| HaripaBieHbl Ha YCTAaHOBJICHHE CBSI3€H M OTHOIICHUH B JIFOOOW 00s1acTh
3HaHMSA. B paMKax MIKOJBHOTO OOYYEeHHs IMOJ JIOTHUYECKUM MBIIUICHHEM OOBIYHO TTOHUMAETCS
CIIOCOOHOCTh M YMEHHE Y4YallluXCsl MPOM3BOAUTH MPOCThIE JOTHYECKHE IeHCTBHs (aHau3,
CUHTE3, CPaBHEHHE, 0000IIEHUE U Jp.), @ TAK)KE COCTABHBIC JIOTUYECKUE OTepaIUH (IOCTPOCHHE
OTpHUIIaHMS, YTBEPKIECHUE U OMPOBEPKEHUE KaK IMOCTPOEHUE PACCYKIEHHUS C UCIOJIb30BaHUEM
Pa3JIMYHBIX JOTUYECKUX CXEM — UHYKTUBHOW WM JI€TyKTUBHOM).

3naxoeo-cumeonuyeckue YV, obecrieynBarone KOHKPETHBIE CIIOCOOBI
npeoOpa3oBaHus  y4eOHOTO  MaTepuana, MPEACTABISIOT  JEUCTBUS  MOOenuposanus,
BBITMIOJHSIONIME (PYHKIUU OTOOpakeHUs y4eOHOro MaTepuasa; BBIJEICHHE CYLIECTBEHHOIO;
OTPBIBA OT KOHKPETHBIX CUTYaTHBHBIX 3HAUCHHUIT; PopMUpOBaHUE 0OOOIICHHBIX 3HAHUH.

 Kommynukamuenvte YVY]| o00ecrneyuBaiOT COIMAIBHYIO KOMIIETCHTHOCTh U
CO3HATENbHYI0 OPUEHTAIMIO YYAIlMXCS Ha TO3UIUU JIPYTUX JIOJEeH, yMEeHHUE
CIylIaTh ¥ BCTyHaTh B JUAJOr, y4aCTBOBAaTh B KOJUJICKTUBHOM OOCYXIECHUU
npo0JieM, WHTETPUPOBATHCS B TPYIIYy CBEPCTHUKOB U CTPOWTH NMPOAYKTHBHOE
B3aMMOJICHCTBUE U COTPYTHUYECTBO CO CBEPCTHUKAMU U B3POCIBIMHU.

I[IpenmeTHbIMHU pe3yabTaTamMu 00y4eHUs (PU3UKE B OCHOBHOM IIIKOJIE SBIISIOTCS:

*¢ 3HATh W MOHUMATHh CMBICI (U3UYECKUX MOHATHHA, (U3HUYECKUX BEIUYHH U
(hU3UYECKUX 3aKOHOB;

¢ OINHCHIBATH U OOBACHATH (DU3HUCCKUE SBIICHUS;

¢ UCHOJB30BaTh (HU3MUCCKHE MPUOOPHI W H3MEPHUTCIIBHBIC HHCTPYMEHTHI JUIs
U3MepeHus GU3NICCKUX BEITUYHH;

¢ MPEeACTaBIATh pE3yNbTaThl HM3MEPEHUH C TOMOIIBI0 Tabuuil, rpaduKoB |
BBISIBJISITH HA 9TOW OCHOBE IMITHUPUICCKUE 3aBUCUMOCTH;

¢ BBIpaXKaTh PE3yJbTaThl M3MEPEHUH M PacyeToOB B €IMHHUIAX MeXITyHapO HON
CHCTEMBI;

¢ TPHUBOIUTH INMPUMEPHI MPAKTHYCCKOTO HCIONb30BAHMS (PH3UYECKHX 3HAHUH O
MEXaHHYECKUX, TeTUIOBBIX, JJICKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUM;

¢ pemaTh 3a7a4M Ha IPUMEHEHUE (PU3NIECKUX 3aKOHOB,;

% OCYIIECTBIATh CAMOCTOSTCIILHBIA MOMCK MH(OPMAIMK B MPEIMETHOW 00JacTh
«Duzukay;

% HCIONB30BaTh (DHU3MYECKHE 3HAHWSA B  MPAKTHYECKOW JACSITEIBHOCTH U

MTOBCEIHCBHOM JKU3HHU.

4
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[IpeameTHbIe pe3ynbTaThl OCBOSHHS OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOT'O
obmero oOpazoBaHus ¢ y4éToM oOmux TpeOoBaHuit CraHAapTa W CHCHU(PUKA H3ydaeMbIX
MPEIMETOB, BXOISIIMX B COCTaB MPEIMETHBIX O0JIACTEH, TOJKHBI OOECIEYMBATh YCIICITHOE

oOyueHue Ha cleAyrouleil cTynenu o0iero oopa3oBaHusl.

5. Conep:xkaHue TeM y4eOHOro mpeamera.



Du3uka 1 pu3nvecKue MeToabl U3ydeHUus MPUPOAbI

®dusuka — Hayka o npupoje. Habmonenue u onncanne Gu3nvecKux siBiieHuid. smepenue
¢bu3nueckux BenuuuH. MexayHapoaHas cuctema eauHuil. Hayunerii meton nmo3Hanus. Hayka u
TEXHUKA.

Mexannueckue siBjaeHus. Kunemaruka

Mexannueckoe nsmxeHue. Tpaekropus. Ilyre — ckansgpHas BennumHa. CKOpOCTb —
BEKTOpHAasl BeIWYMHA. MOIynb BEKTOpa CKOpPOCTH. PaBHOMEpHOE MPSMOIMHENHOE IBHKCHHE.
OTHOCUTENBHOCTh MEXAHUYECKOTO ABMKEHUA. ['padpuku 3aBUCHMOCTH ITyTH U MOJYJISl CKOPOCTH
OT BPEMEHHU JIBUIKCHUSL.

YcKkopeHne — BEKTOpPHas BEJIMYMHA. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBH)KCHHE.
I'padukn 3aBucMMOCTH TYTM U MOAYJS CKOPOCTH PaBHOYCKOPEHHOI'O NPSIMOJIMHEHMHOIO
JBWKEHHS OT BpPEMEHM  JBWXKEHHs. PaBHOMEpHOE  JBMXKEHHME TI0  OKPYKHOCTH.
LeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

JlnHnamMuka

HNuepuusa. Uueprrocts tein. Ilepseiii 3akoH Herorona. B3aumopencrteue tenn. Macca —
ckajsipHass BenuuuHa. [lmoTHOCTH BemiecTBa. Cuia—BEKTOpHAs BeIWYMHA. BTOpoil 3akoH
Herotona. Tperuit 3akon HeroToHa. /[BU)KEHME U CHIIBI.

Cuna YIIpyrocTu. Cuna TPCHUH. Cuna TsoxecTH. 3aKOH BCCMUPHOI'O TATOTCHUA. HCHTp
TSAXKCECTH.

Hasnenne. AtmochepHoe nasienue. 3akoH [lackans. 3akon Apxumena. Y clIOBUE TIaBaHUS
TeN.

VYcnoBus paBHOBeECUS TBEPAOTO Tea.

3aKOHBI COXpAHEHHUSI HMITYJIbCA U MEXaHM4YeCKOI 3Heprun.MexaHu4eckne KoJieOaHus
U BOJIHBI

Nmnynbe. 3aK0OH COXpaHEHMsI UMITyJIbca. PeakTUBHOE IBUKEHHE.

Kunetnueckas sHeprus. Pabora. [lorennmanbraas sHeprusi. MOmHOCTh. 3aKOH COXpaHCHUS
Mexanndeckor sHepruu. lIpocteie mMexanusmbl. Koaddumment monesnoro nerictus (KILJ).
Bo0300HOBIsIEMbIE HCTOUHUKY YHEPTUH.

Mexannueckne koseOanms. Pesonanc. Mexanuwdeckue BOJIHBI. 3BYK. Fcmonb3oBaHue
KOJIeOaHUIl B TEXHUKE.

CTtpoeHue 1 CBOMCTBA BelleCTBA

Crpoenue BemiecTBa. ONBITHI, JOKA3bIBAIOIIME aTOMHOE CTPOCHHE BEIECTBA. TeIIOBOE
JBIKEHUE W B3aMMOJICUCTBHE YACTHIl BEIIECTBA. ArperaTHble COCTOSIHUS BemecTBa. CBoicTBa
ra3oB, )KMJIKOCTEHW U TBEPABIX TEIL.



TenoBble ABJICHUS

TeruioBoe paBHOBecue. Temmeparypa. BHyTtpenusis sHeprusi. Pabora u Temonepemaya.
Bunsr temnonepemaun. KommuectBo Ttemnotel. Mcnmapenwe u  konaeHcauusi. Kumenwe.
Brnaxnocts Bo3nyxa. IlnaBnenue u kpucTtaim3anus. 3aKOH COXPaHEHUS! SHEPTUU B TEIUIOBBIX
nporueccax.

[IpeoOpazoBanuss dSHeprum B  TemioBblx MammHax. KIIJ[ TemmoBol — MaIuHBL
DKoJoru4ecKue mpooIeMbl TETIOIHEPT € TUKH.

3.]'[eKTpI/I‘IeCKI/Ie ABJCHHUSA

OnexTpuzauus Tel. OJIEKTPUYECKMH 3apsna. JBa BuAa DIIEKTPUYECKUX 3apsaoB. 3aKOH
COXpaHEHMsl DJIEKTPUYECKOro 3apsja. Onekrpudeckoe mnone. Hanpsoxenune. Konnencartop.
DHeprus MeKTPUYECKOTro MOJIs.

[locrosiHHpl  dnexkTpuueckuid TOK. Cuina TOKa. ODJIEKTPUYECKOE  CONPOTHBIICHHUE.
DnekTpuyeckoe HanpsikeHue. [[poBOJHUKHN, AUANIEKTPUKU U TOIYIPOBOAHUKHU. 3akoH Oma miist
ydacTKa 3JIeKTpuuecKoi 1enu. PaboTa u MOIIHOCTb AJIEKTPUYECKOro Toka. 3akoH Jxoyns —
Jlenna. IIpaBuna 6e30macHOCTH MPH pabOTE ¢ HICTOUHUKAMH JIEKTPHUUECKOTO TOKA.

MaraurHble IBJICHUS

IloctossHHBIE MarHuThl. B3aumoaeicTBUEe MarHUTOB. MarHuTHoOe mojie. MarHuTHOE moJie
TOKa. J[eliCTBHE MarHUTHOTIO MOJIs1 HA IIPOBOJHUK C TOKOM.

DNEeKTpOIBUTATENb TOCTOSTHHOI'O TOKA.
DeKTpoOMarHuTHas MHAYKLUA. DnekTporeneparop. TpanchopmaTop.
DJIEKTPOMATHUTHBIE KOJIeOaHUsI U BOJIHbI

DNeKTpOMarHUTHBIE KojeOaHus. DIEeKTPOMarHUTHBIE BOJIHBI. BiHsHIE 3IeKTPOMAarHUTHBIX
M3ITy4eHUI Ha KUBbIE OPTaHU3MBI.

HpI/IHL[I/IHbI PaanuoOCBA3U U TCIICBUICHUA.

CBeT — anekTpoMarauTHas BoHa. [IpsMonuHeitHoe pacnpocTpanenue cBeta. OTpakeHue
n npesomieHue cseta. [Inockoe 3epkano. JInH3pl. OKYCHOE pacCTOSHHUE M ONTHUYECKAsl CHJIA
auH3bl. OnTHyeckue npubopsl. Jucnepcus cera.

KBanToBbI€ AAIBJIEHUA

Crpoenue aroma. [Inanerapnas mozaens aroma. KBantoBbie nocrynatel bopa. JInneiiuarsie
cnekTpsl. ATomMHOe s171po. CocTaB aTOMHOTO sipa. SaepHbie cuibl. Jledext Mmacc. DHeprus cBsi3u
aTOMHBIX siaep. PaamoakTMBHOCTH. MeTOAbl perucTpanuiu SIACPHBIX HU3JIYyYeHUU. SAnepHbie
peakuuu. SnepHsiii peaktop. TepMosaepHbIE pEAKIUN.

Bnusuue paarnOaKTUBHBIX H3J'Iy‘-IeHHI>i Ha XUBBIC OPraHU3MBbI. ODKOJIOTHYECKHUE HpO6HCMLI,
BO3HHUKAOMIUE MTPH MCIIOJIB30BaAHNHN aTOMHBIX BHGKTPOCTaHHHﬁ.



Crtpoenue u 3BoJon st Beesiennoit

I'eonenTprUueckas v TeIMOICHTPUYECKasi CUCTeMbl Mupa. Du3ndeckas mpupoia HeOECHBIX
ten Conneuynour cuctemsl. [Ipoucxoxnenue ConneuHoil cuctembl. ®duszmyeckas npupoaa
Counia u 38€31. Ctpoenue Beenennoit. IBomtonus BeeneHHOM.



