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1. TlosicHuTeILHAS 3aMUCKA.
LleHTpBI 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAINPaBICHHOCTH «TOYKa pocTa» CO3/1aHbl
C uenbio pa3BUTHS Yy OOYYAIOMIMXCS €CTECTBEHHO-HAYYHOW, MaTeMaTHYECKOMH,
WH()OPMAITMOHHOW TPAMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO M KpPEaTHBHOTO
MBIIUICHUS, COBEPIICHCTBOBAHUS HAaBBIKOB €CTECTBEHHO-HAYYHOM HAIpPaBIEHHOCTH, a
TaKKe JUIsI TMPAKTHYECKOM OTpabOTKM Yy4eOHOro Marepuaiga I0 Y4eOHBIM
npeameram «Duzukay.
Lens u 3agauu:
- Peanmu3anust o0CHOBHBIX 00I11I€00pa30BaTEIbHBIX MPOTPAMM I10 YIEOHBIM MpeaMeTaM
€CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, B TOM 4YHUCJIE B paMKaxX BHEYpOUYHOH
JESITEIIBHOCTH 00YJarOIIHXCSl.
- PazpaboTtka u peanuzamusi pa3HO YPOBHEBBIX JIOMOJHHUTEIIBHBIX
00111e00pa30BaTeNIbHBIX MPOrPAaMM ECTECTBEHHO-HAYYHOM HAMpaBJICHHOCTH, a
TaK)Ke MHBIX IPOrPAMM, B TOM YHUCII€ B KAHUKYJISIPHBIA IEPUO.
- BoByieueHue yqamuxcs B MPOEKTHYIO JESTEIbHOCTD.
B coctaB nientpa «Touka pocta» 1o Gpusnke BXomat 6azoBas (00s3aTenbHas ) 4acTh U
JIOTIOJTHUTEIbHOE 000opyaoBaHue. ba3oBast yacTh COCTOUT U3 ITU(PPOBBIX JATYUKOB U
KOMILJIEKTOB COINYTCTBYIOIIMX 3JEMEHTOB JJI OIBITOB I10 MEXAHUKE, MOJIEKYJIIPHON
bu3HKe, HIEKTPOIUHAMUKE U OTITHUKE.
bazoBblit KOMIUIEKT 000PYAOBaHUS LIEHTPA
«Touka pocta» mo (puzuke
JIaHHBII KOMIUIEKT IPEACTABIICH CAEAYIOIMIMMH JaTYNKAMU:
- JlaTunk aGCOMIOTHOTO AaBICHUS
JlaTuuk MpOU3BOIUT U3MEPEHUS a0COTIOTHOTO JaBieHHsl. YyBCTBUTEIbHBIN JIEMEHT
JIaTYMKA BHITIOJIHEH HAa 0a3¢ MOHOJIMTHOTO KPEMHHUEBOTO Ibe3a PE3UCTOPa C BHEIPEHHOM
TEH30PE3UCTUBHOI CTPYKTYPOM, KOTOPAsl MO3BOJISIET UCKIOYUTH BO3MOKHBIE OTPEIIHOCTH
U JOCTUTHYTHh HEOOXOUMON TOUHOCTH U3MEPEHUIA.
B koMIekT natynka abCcoNMrOTHOTO JaBICHUS BXOIUT THOKas TepMeTHYHAs TPYOKa Aist
MOAKJIIOYEHUS IITylIepa AaTurKa K JabopaTopHOMY 000PYI0BAHHUIO.
-JlaT4nk monoxeHus: (MarHUTHBIN)
JlaTuuk u3MepsieT BpeMEHHBIE OTPE3KH MEXKy MOMEHTaMH MPOXO0KIEHUS 00bEKTa PSIIOM C
OECKOHTAKTHBIMU JIETEKTOpaMU. beCKOHTaKTHBIE JETEKTOPHI SBISIOTCS BHIHOCHBIMH U
KpensATCA Ha METAJUIMYECKOW MM MAarHUTHOM MOBEPXHOCTU. KomuecTBo oceil n3mepeHus
JaTYMKA MTOJIOKEHUS PaBHO 3, AMana3oH U3MEpeHH no Kaxa0i u3 oceit X, Y u Z
coctasisieT ot 0 1o 360 rpag.
- KoMIIeKT COnmyTCTBYIOMIUX 3JIEMEHTOB ISl SKCIIEPUMEHTOB IO MEXAHUKE
- KoMIIeKT ComyTCTBYIOMIUX 3JIEMEHTOB JIJIs1 IKCIIEPUMEHTOB 10 MOJIEKYIISIPHOU (PU3HKe
- KoMmiekT conmyTCTBYIOMIMUX 3JIEMEHTOB JJIsl 9KCIIEPUMEHTOB I10 3JIEKTPOJUHAMUKE
- KoMIIeKT comyTCTBYIOMUX 3JIEMEHTOB JIJIs1 KCIIEPUMEHTOB TI0 OTITUKE
- JlaTunk TOKa, MAarHUTHOTO MOJIsl, TEMIIEPATYPHI.

Ha ocnoBanuu yue6noro mnana MbOVY «bapuno-Kpenunckas COLI» Ha yueOHbIi rof,
T0JIOBOTO KAJICHJIAPHOTO Y4eOHOTo Tpaduka Ha y4eOHBIN ro U pacliicaHus YIeOHBIX 3aHATHIA
Ha y4eOHbIH roj Ha uzyuenue pus3uku B 7-9 kiaccax orBoautcs 237 vacoB Gusuku. 13 pacuera
B 7 Kitacce- 68 gacos, B 8 kiacce-69 uacos, B 9 kiacce- 100 gacos.

TeMmbl, BBIICJICHHBIE B KaJCHIAPHO-TEMAaTHYECKOM IUTAHUPOBAHWH KYPCHBOM, COCTAaBJICHBI C

ydeTroM BocniurarensHo nporpammsel MBOY "bapuiio-Kpennuckas COLT"
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2. [lnanupyemble pe3yJbTaThl 0CBOEHHS MpeAMeTa
B nporpamme no ¢usuke 1ist 7- 9 Ki1accoB OCHOBHOM IIKOJIBI, COCTABJICHHON Ha OCHOBE
(benepaabHOro TOCYAapCTBEHHOT0 00Pa30BaTENIBHOTO CTAaHIAPTa, ONpEeNeHb TPEOOBAHMS K
pe3ysibTaTaM OCBOEHHS 00pa30BaTeIbHOM MPOrPaMMbl OCHOBHOI'O 00IIEro 00pa3oBaHMUsL.
JIMYHOCTHBIMU pe3yJabTaTaMu o0y4yeHus ¢pusuke B 7-9 knaccax SBISIOTCS:

¢ chOpPMUPOBAHHOCTh IO3HABATENbHBIX WHTEPECOB, MHTEIUIEKTYalIbHBIX M TBOPYECKHX
CIOCOOHOCTEH yuaIumxcs;

e yOEXKIEHHOCTh B BO3MOXKHOCTH MO3HAHUS NPUPOJIBI, B HEOOXOAMMOCTH Pa3yMHOTO
UCIIOJIb30BAaHUs JOCTHMKCHUM HAyKM M TEXHOJOTMHM s JajbHEeHIero pa3BUTHS
YeJI0BEYECKOro OOIIECTBa, YBAXEHHWE K TBOpPLAM HAyKH M TEXHHKH, OTHOLICHHE K
(bu3MKe KaK JIeMEHTY 001e4eI0OBEeYeCKON KyJIbTYpBhI;

® CaMOCTOSITEIILHOCTH B MPHOOPETEHUN HOBBIX 3HAHUN U MPAKTHYECKUX YMEHU;

® TOTOBHOCTH K BBHIOOpPY KH3HEHHOTO ITyTH B COOTBETCTBUU C COOCTBEHHBIMHU HMHTEPECAMH
1 BO3MOXKHOCTSIMU;

e MOTHBalMs OOPa30BATENbHON JAESATETbHOCTH UIKOJIBHUKOB HAa OCHOBE JIMYHOCTHO
OpPUEHTUPOBAHHOTO MOAX0/1a;

¢ (popmHpOBaHNE IEHHOCTHBIX OTHOUICHUH IPYT K APYTY, YIUTEIIO, aBTOPAM OTKPBITHHA H
M300peTeHu, pe3ylibTaTaM 00ydeHUSI.

e MeranpeaMeTHbIMH pe3yJibTaTaMu 00ydeHHs Qu3uke B 7-9 Kjaccax SIBISIFOTCS:

® OBJIaJICHUE HABBIKAMU CAMOCTOSITEIFHOTO NMPUOOpETEHHs] HOBBIX 3HAHWH, OpraHHU3aluu
y4eOHOH NesATeTbHOCTH, TIOCTAHOBKU IIEJIeH, MIIAHUPOBAHUS, CAMOKOHTPOJS M OLEHKHU
pE3yNbTaTOB CBOEH N1E€ATEIbHOCTH, YMEHHSIMH IPEABHAETH BO3MOXKHBIE PE3yJIbTaThl
CBOMX JICHCTBHIA;

® TOHMMAaHUE PANIUYUI MEXKAY UCXOAHBIMU (PaKTaMU M TUIOTE3aMHU JUIS UX OOBSICHEHHS,
TEOPETUYECKUMHU MOJENSIMU U PEAlbHBIMU OOBEKTaMH, OBIJIAJICHHE YHHBEpPCaIbHBIMU
y4eOHBIMU JAEMCTBUSIMM Ha MpUMEpax TUIOTE3 JUIsl OOBSACHEHUS M3BECTHBIX (AKTOB U
AKCIIEPUMEHTAIBLHOW TMPOBEPKHU BBIABUTAEMBIX THUIOTE3, Pa3paboTKU TEOPETHUECKUX
MOJIENIEN MTPOLECCOB WIIH SIBJICHUI;

e (opMupoBaHHE YMEHHI BOCIIPUHUMATh, MepepadaThiBaTh U MPEABIBIATH HHHOPMAIUIO
B CJIOBECHOU, 00pa3HO#, CHMBOIMYECKOH (Qopmax, aHAIM3HPOBATh U TMepepadaThiBaTh
MOJIYUEHHYI0 HMH(OpPMAalMI0 B COOTBETCTBUHM C IOCTaBICHHBIMHU 3a/ladyaMH, BbIIEIATh
OCHOBHO€ COJI€pP’)KaHME€ MPOYUTAHHOTO TEKCTa, HAXOJWTh B HEM OTBETHl Ha
MIOCTaBJIEHHBIE BOIIPOCHI U U3JaraTh €ro;

e TpuOOpETEHHE OIbITa CAMOCTOSTEIBHOIO TOMCKa, aHalu3a M 0oTOopa MHGpOpMalUU C
WCIOJIb30BaHNUEM Pa3UYHbIX HCTOYHUKOB U HOBBIX WH(OPMAIMOHHBIX TEXHOJIOTUN IS
pellIeHns o3HaBaTeNIbHbIX 3a/1a4;

® pa3BUTHE MOHOJOTMYECKOM M JUATOTHYECKON peyd, YMEHHUS BBIPAKATh CBOU MBICIU U
CIOCOOHOCTH BBICITYIIMBATh CcOOECeHUKA, TOHUMATh €ro TOYKY 3pEHHs, MpPU3HABaTh
IpaBoO JPYroro 4eJI0BEKa HA NTHOC MHCHHUC,

® OCBOCHHUE IPUEMOB JICUCTBUI B HECTAHJAPTHBIX CUTYALIUSIX, OBJIaJCHHE 3BPUCTUUECKUMU
METOJaMH PelLIeHus Ipodiem;

e (opMupoBaHHE YMEHHI paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IUYHBIX COIHAIbHBIX
poJIieii, IpeACTaBIATh U OTCTauBaTh CBOM B3IJISABI U YOSKICHHS, BECTU JUCKYCCHIO.

IIpeaMeTHBIMHM pe3yJibTaTaMu 00y4YeHUs1 pu3MKe B 7-9 Kiaccax sABJISIIOTCH:

e (GopMHpOBaHUE TPEACTABICHUI O 3aKOHOMEPHOM CBSI3M M IO3HABAEMOCTH SIBIICHHI
IpUPOJIBI, 00 OOBEKTUBHOCTH HAyYHOI'O 3HAHUS; O CHCTeMOooOpa3yroie poiau Gpu3mnku
JUIS Pa3BUTHUSL JIPYTMX €CTECTBEHHBIX HAyK, TEXHHUKH W TEXHOJOTMH; HAyYHOIO
MUPOBO33PEHUSI KaK pe3ylibTara HW3y4Y€HUs OCHOB CTPOEHUS  Marepuu |
(dbyHIaMEHTANBHBIX 3aKOHOB (PU3HKH;

® 3HAHUA O MPUPOJIE BAKHEUITNX (PU3NUECKHX SBICHUI OKPYKAIOMIETO MUPa U TIOHUMAaHUE
cMbIcia PU3NIECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b U3YUCHHBIX SIBJICHUI;
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e (opMHUpOBaHHE TMEPBOHAYATHHBIX MPEACTABICHUNH O (PUINYESCKOW CYIIHOCTH SIBICHUN
OpUPOAbl (MEXaHWYECKHX, TEIUJIOBBIX, 3JEKTPOMAarHUTHBIX M KBAaHTOBBIX), BHJAX
MaTepuH (BEIIECTBO M TIOJ€), IBMKEHHUH KaK CIOCO0E CYIIECTBOBAaHUS MaTepHH;
YCBOCHHME OCHOBHBIX W€ MEXaHHKH, aTOMHO-MOJIEKYJISIPHOTO YUY€HHUS O CTPOCHUU
BEIIECTBA, JJIEMEHTOB DJJEKTPOAMHAMHKHA W KBAaHTOBOM  (PM3HMKH;, OBIAJCHUE
MOHSATUMHBIM anmapaToM U CUMBOJIUYECKUM SI3BIKOM (DU3UKU;

® YMEHHS I[I0JIb30BaTbCSl METOAAMM HAY4YHOI'O HCCIIEIOBaHUS SIBJICHUH MPUPOJBL,
MPOBOJIUTH HAOIOJCHUS, TUIAHUPOBATH M BBIIOJIHATH SKCIEPUMEHTHI, 00padaThIBaTh
pe3yNbTaThl U3MEPEHHM, MPEACTaBIATh PE3yNbTaThl U3MEPEHUI C MOMOIIBI0 TaOJuIl,
rpadukoB u Gopmyi, 0OHAPYKUBATh 3aBUCUMOCTH MEXAY (GU3HMUYECKUMHU BEIHMYNHAMH,
OOBSICHATH TOJNY4YEHHbIE pE3yabTaTbl M JeNaTh BBIBOJABI, OICHUBATh TI'PAaHUIIBI
MOrPEMIHOCTEN PE3YIABTATOB U3MEPEHUM;

® yMEHUA IMPUMEHSITh TEOPETUYECKUE 3HaHUS 10 (U3MKEe Ha NPAKTHKE, pellaTh
¢dbu3nyeckre 3aa41 Ha IPUMEHEHHUE MOTYYCHHbBIX 3HAHMUIA;

® YMEHHS U HaBBIKM IPUMEHSTh IOJIYYEHHbIE 3HAHUS JUIsl OOBSICHEHUS NPUHLIUIIOB
NEUCTBUS BaKHEWIIMX TEXHUYECKUX YCTPOWCTB, (pabOThl) MAIIMH M MEXaHU3MOB,
CpPEeICTB  MEpPEABMXKEHHUS U CBSI3U, OBITOBBIX  IPUOOPOB,  MPOMBIILIEHHBIX
TEXHOJIOTUYECKUX IPOLIECCOB, PELUICHUS] MPAKTUYECKUX 3a7ady IOBCEAHEBHOW >KU3HH,
oOecrnieueHrs 0€30MaCHOCTH CBOEU >KHU3HH, PALMOHAIBHOTO MPHUPOAONOIB30BAHUSA H
OXpaHbl OKpY)KaloLEH Cpeibl; BIUSHUS TEXHUYECKMX YCTPOWCTB Ha OKPYKaIOLIYIO
cpeny;

® OCO3HAHHE BO3MOXKHBIX IPUUMH TEXHOTEHHBIX M 3KOJIOTMYECKHUX KaTacTpod.

® OCO3HaHHE HEOOXOAMMOCTH TPUMEHEHUS IOCTIKEHUH (GU3WKW M TEXHOJIOTHH JUIs
PalMOHAIBLHOTO IPUPOA0IOIB30BAHNUS;

® OBJIAJICHUE OCHOBaMH O€30MAaCHOTO HCIOJIb30BAaHUSI €CTECTBEHHBIX M HMCKYCCTBEHHBIX
NMEKTPUYECKUX W MAarHUTHBIX TIOJIE€H, DJIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH,
€CTECTBEHHBIX M HCKYCCTBEHHBIX HOHHM3UPYIOLIUX H3Iy4eHUH BO uH30exkaHHEe UuX
BPEIHOIO BO3JECHCTBYS HA OKPYKAIOIIYIO CPEy U OpTraHU3M YEJI0BEKa;

e (opmupoBaHHe yOeXKAEHHS B 3aKOHOMEPHOMN CBS3H U MTO3HABAEMOCTH SIBJIEHUHN HPUPOIBL,
B OOBEKTHBHOCTM HAy4yHOI'O 3HAHMSA, B BBICOKOW IIEHHOCTM HAayKM B pa3BUTHH
MaTepUalbHON U TyXOBHOM KYJbTYPHI JIFOJIEH;

® pa3BUTHE TEOPETUYECKOTO  MBIIUIEHUs Ha OCHOBE  (OPMUPOBAHUS  yMEHHIA
yCTaHaB/IMBaTh (aKkThl, pPa3IUyaTh HPUYMHBI M CJIEJICTBHUS, CTPOUTb MOJAETH MU
BBIIBUTATh TUIOTE3bl, OTBHICKMBATh M (HOPMYJIMPOBATH JI0KA3aTEIbCTBA BBIABHUHYTHIX
TMIIOTE3, BBIBOAWTH W3 HKCIEPUMEHTANbHBIX (DAKTOB M TEOPETHUECKUX MOJeneil
(bu3UYeCcKre 3aKOHBI;

® Da3BUTHE YMEHMs IUIAHUPOBATH B ITIOBCEAHEBHOMN JKU3HU CBOM JAECUCTBUS C IPUMEHEHUEM
IIOJIYyYEHHBIX 3HAHWH 3aKOHOB MEXAHUKH, DJIEKTPOAUHAMHMKH, TEPMOJMHAMUKH U
TEIUJIOBBIX SIBJIEHUH C LIETbI0 COepEKEHUS 3710POBbSI;

e (¢opmHpOBaHHE MPEACTABICHUA O HEPAMOHAIBHOM HCIIOJB30BAaHUU TPHPOJIHBIX
pECYpcOB M DHEPruM, 3arpsA3HEHHH OKpYXalolled cpenpl Kak  CJEICTBUE
HECOBEpIICHCTBA MAalIMH U MEXaHU3MOB.

¢ KOMMYHMKAaTHBHBIE YMEHUS: [OKIAJbIBaTh O pe3yJbTaTaXx CBOETO MCCIEAOBAHNUS,
y4acTBOBaThb B JUCKYCCHM, KpaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, HCIOJIb30BaTh
CIPAaBOYHYIO JIUTEPATypy U Apyrue UCTOUYHUKU UHPOPMAIUH.

BbinmycKHUK HayuHnTCs:
coOnrofaTh TMpaBwia O€30MacCHOCTM M OXpaHbl TpyAa IMpu pabore ¢ y4yeOHBIM U
J1a00paTOpPHBIM 000PYIOBAHUEM;
MOHUMATh CMBICT OCHOBHBIX (U3NYECKUX TEPMHMHOB: (U3HUECKOe TeJo, (U3HUECKOoe
SBJICHUE, (PU3NYECKasi BEIMUMHA, CIUHHUIIBI H3MEPEHUS;
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pacrio3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEIIMTh HPU HOMOIIU (PHU3MUECKUX METOOB;
AHAJIN3UPOBATH OTJENBHBIC 3TAIBI IIPOBEACHUS UCCIENOBAHUN U HHTEPIIPETUPOBATD PE3YJIbTATHI
HAOJIIOJICHUH H OIBITOB;

CTaBUTb OMBITHI 110 MCCIEJOBAHUIO (PU3NYECKUX SIBICHUM MM (PU3MYECKHX CBOWCTB Ted 0e3
UCTIOJIb30BAaHUS NPSMBIX M3MEPEHUi; MpU 3TOM (OpPMYIHpOBaTh NpobdieMy/3agady ydeOHOro
9KCHEPUMEHTa; cOOMpPAaTh YCTAHOBKY M3 NPEAJIOKEHHOIo 00OpYyIOBaHUS; MPOBOIUTH OIBIT U
(dopMynHUpOBaTH BHIBOJIBI.

[Tpumeuanue. Ilpu mnpoBeneHMH HcclIeOBaHUS (PU3MUECKUX SBJIECHUM H3MEpUTENIbHBIE
npuOOpBl  UCTONB3YIOTCS JIMIIb KaK JAaTYMKH HM3MEpeHHs (PU3MYECKMX BEIMYMH. 3arucu
IOKa3aHUH NPSAMBIX U3MEPEHUH B 3TOM ciydae He TpeOyeTcs.

NOHUMATh POJIb SKCIEPUMEHTA B MOJYYEHUN HAyYHOU HH(POPMALINY;

IPOBOJIUTH IpPsIMbIE M3MEpEeHUs (PU3MUECKUX BEIMYMH: BpPEMs, PAcCTOSHUE, Macca Tela,
o0beM, cuia, TeMIeparypa, aTMochepHoe AaBleHHE, BIAXHOCTh BO3AyXa, HANPSIKCHUE, CHIIa
TOKa, paAMaLlMOHHBIA (OH (C UCIOIB30BAHUEM J03UMETPA); IPU 3TOM BBIOMPATh ONTUMAJIbHBIN
CI0Cc00 M3MEPEHUs U UCII0NIb30BaTh IPOCTENIIINE METO bl OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

[Tpumeuanue. JlroGas ydeOHas mporpaMMa JOJDKHAa OOecleuMBaTh OBJIAJCHHE MPSIMBIMU
U3MEPEHUSMH BCEX MEPEUNCICHHBIX (U3NIECKUX BEITHYUH.

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH C MCIOJb30BAaHUEM HPSMBIX
U3MEpPEHUIl: IPU 3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PMKCHpPOBATh pPE3YyJbTaThl IMOJYYEHHOMN
3aBUCUMOCTH (DUM3MYECKMX BEJIMYMH B BUAE TaOiuL MU TpadUKOB, JeNaTh BBIBOJABI IO
pe3ysbTaTtaM UCCIIEOBaHMS;

IPOBOJIUTh KOCBEHHbIE HM3MEpeHHUs (PU3NYECKUX BEJIMYMH: NpPHU BBINOJHEHUHM H3MEpPEHHH
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIENysl NMPEAJIOKEHHONM WHCTPYKLMH, BBIYUCIATH
3HAYCHHUE BEJIMYMHBI U aHAJIU3UPOBATH IIOJyYEHHBIE PE3YJIbTAThl C YYETOM 33JaHHOW TOUYHOCTHU
U3MEPEHU;

AQHAIN3UPOBATh CHUTyallUM IPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, Y3HaBaTb B HHUX
NPOSIBIIEHUE M3YUYEHHBIX (U3MUECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U INPUMEHSTh
UMEIOIIMECs 3HaHUS IS UX OObACHEHHUS;

MOHMMATh MPUHIUIBI IEHCTBUS MalIWH, IPUOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBHUS UX
0€30I1aCHOr0 MCI0JIb30BaHMs B TOBCEHEBHOM KU3HU;

UCIIOJIb30BaTh MpPU BBIIOJHEHUU YYEOHBIX 3a7ady HAYYHO-TOMYJSIPHYIO JIUTEpaTypy o
(bU3MUECKUX SBICHUSX, CIIPABOYHbIE MaTepHalibl, pecypchl IHTepHeT.

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

0CO3HaBaTh IEHHOCTh HAYYHBIX MCCIIE0OBaHU, poiib (PM3UKU B PACIIMPEHUH TPEACTABICHUN
00 OKpy’KarollleM MUpPE U €€ BKJIaJ B YIy4llIEHUE KaueCTBA KU3HU;

UCITOJIb30BaTh MPHUEMBl TOCTPOEHUS (U3NYECKHX MoOjelel, Moucka HU (GOopMyIupOBKU
JI0KA3aTeNbCTB BBIIBUHYTBHIX THIIOTE€3 M TEOPETUYECKUX BBIBOJOB HAa OCHOBE AMIIMPUYECKU
YCTAHOBJICHHBIX (DAaKTOB;

CpPaBHMBAaThb TOYHOCTb M3MEPEHUS (U3NYECKUX BEIMYUH [0 BEIMYMHE UX OTHOCUTEIBHOMN
MOTPEIIHOCTH MTPH NPOBENECHUH NPSIMbIX U3MEPEHUN;

CaMOCTOSITENIbHO IPOBOIUTH KOCBEHHBIE U3MEPEHUSI U UCCIEA0BAHNS (PU3NYECKUX BEIUYUH C
UCTIOJIb30BAaHUEM PA3IMYHBIX CIIOCOOOB M3MEpEeHUs (PM3NYECKUX BEJIMYMH, BBIOMpPATh CPEICTBA
U3MEpPEHUs] C Y4eTOM HEOOXOAMMOM TOYHOCTH H3MEpeHUil, 000CHOBBIBATH BBIOOP crocoba
WU3MEpPEHMS, AaJEKBaTHOIO IIOCTABJIEHHOW 3ajauye, TMPOBOJUTH OLEHKY JIOCTOBEPHOCTH
MOJIyYEHHBIX Pe3y/IbTaTOB;

BOCIIPHHUMATh MH(pOpMAIHMIO (PU3MUYECKOTO COAEPKaHUS B HAyYHO-TIOMYJIAPHOHN JIUTepaType
U CpeACTBaxX MaccoBOM HH(OpMAIMH, KPUTHUYECKH OIIEHMBATh IMOJIyYEHHYI0 HH(OpMAIHIO,
aHaJM3UPYs ee cojiepKaHue U JaHHble 00 UCTOUHMKE MH(POpMaIuy;

co3/aBaTh COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHMSI O (U3NYECKUX SIBJICHUSIX Ha
OCHOBE HECKOJBKUX HCTOYHHUKOB HMH(OpPMAIMH, CONPOBOXAATh BBICTYIUIEHHE IpE3CHTAINCH,
YUUTBIBAsi OCOOEHHOCTH ayJUTOPUU CBEPCTHHUKOB.

MexaHn4yeckue siBJI1eHUSA
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BbInyCKHUK HAy4YUTCH:

pacrio3HaBaTb MEXaHMYECKHE SBJICHUS U OOBSACHATh HAa OCHOBE MMEIOLIMXCS 3HAHUM
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IPOTEKAHUS ITUX SBJICHUN: pABHOMEPHOE U HEPABHOMEPHOE
JBUKCHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSAMOJIMHEMHOE IBUKCHHE, OTHOCUTEIBHOCTH
MEXaHUYECKOTO ABIKEHHs, CBOOOJHOE MaJIeHUE TeJl, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH,
MHEPLXs, B3aUMOJICHCTBUE TEJl, PEaKTUBHOE JBIKCHUE, IIepeaada JaBICHHs TBEPIbIMU TEIIaMHU,
KHUJIKOCTSIMH U Ta3aMH, aTMOC(epHOe IaBlieHHE, IUIaBaHUE TeJl, PaBHOBECHUE TBEPABIX TeIl,
UMEIOIMX 3aKPEIUIEHHYI0 OCh BpAILEHMs, KOJIEOATENbHOE JBM)KEHUE, PE30HAHC, BOJHOBOE
JBUKEHUE (3BYK);

OINKCBIBATh M3YyUYECHHbIE CBOMCTBA TEJI M MEXAHUUYECKUE SIBJICHHS, UCIONb3ys (U3NYECKUE
BEJIMYMHBL: TYyTh, NEpPEMEIICHHe, CKOPOCTh, YCKOpPEHHE, IephuojJ OOpalleHus, Mmacca Tea,
IUIOTHOCTb BEILECTBA, CHJIA (CHJIA TSDKECTH, CHUJla YIPYTOCTH, CHJIa TPEHHUS), JaBICHHUE, UMITYIIbC
TeJa, KHHETUYECKasi SHEPTHsl, TOTCHIUAIbHAs SHEPTHsl, MeXaHHueckas paboTa, MexaHW4YecKas
mouHocTb, KIIJl mpu coBepumieHuH paboThl € MCIIOJB30BAaHMEM IPOCTOTO MEXaHU3Ma, CHIla
TPEHMsI, AaMIUIUTyJa, IEpUOJ M YacToTa KoJeOaHWW, JUIMHA BOJHBI U CKOPOCTH €€
pacrpoCTpaHeHUs; IIPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3NYECKUH CMBICT HCHOJIb3YEMBIX
BEJIMYMH, UX 0003HAYCHUS U €AMHUIBI N3MEPEHUS, HAXOIUTHh (POPMYIIbI, CBSI3BIBAIOIINE TaHHYIO
(GU3MUECKyI0 BEITMUUHY C IPYTMMHU BEJIMYMHAMU, BHIYUCIIATh 3HaYeHUE (PU3HMUECKON BEIUYHHBI;

aHAJTM3UPOBATh CBOICTBA TEJ, MEXaHUYECKHE SIBICHUS M MPOIECCHI, UCTIONB3Ys (U3NIECKHE
3aKOHBI: 3aKOH COXPAaHEHHs DHEPIMM, 3aKOH BCEMHPHOIO TATOTEHUs, NMPUHLMUI CYNEPHO3ULUU
cun (HaxoxaeHue paBHojencTByromen cuibl), I, I u Il 3akonsr HetoToHa, 3aK0H coxpaHeHUs
uMmnyibca, 3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMezna; IpU 3TOM pPa3jInyaTh CIOBECHYIO
(GOopMyIHUPOBKY 3aKOHA U €r0 MATEMAaTUYECKOE BBIPAKEHUE;

pas3inyaTh OCHOBHbBIE NPU3HAKU H3YYCHHBIX (HU3UUYECKUX MOJIEJIeH: MaTepualbHas TOUKa,
WHEpLUaIbHAsA CUCTEMA OTCUETA;

pewmiaTth 3ajaud, MCMOJb3Yysl (U3NYECKHE 3aKOHBI (3aKOH COXpAaHEHMs OHHEpPIuu, 3aKOH
BCEMHUPHOI'O TATOTeHUs, npuHUun cyneprnosumuu cwi, I, II m III 3akonsl HeroToHa, 3aKkoH
COXpaHeHMsI HMIyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u (Hopmymsl,
CBS3BIBAOIIME (PU3NYECKUE BEIUYHMHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca Teja, IUIOTHOCTh
BEILECTBA, CHJIA, JABJICHUE, UMITYJIbC TEJla, KUHETUYECKas DHEPIus, NOTCHIUAIbHAS JHEPIus,
MexaHuuyeckas pabora, mexaHuyeckas mourHocTh, KIIJl mpocroro mexaHusma, cujia TPEHUs
CKOJIbXKEHUs, KO3 PULMEHT TpeHus1, aMILTUTY/1a, IEpUOJ M YacTOTa KOoJIeOaHUH, IIIMHA BOJIHBI U
CKOPOCTh €€ pAacCIpOCTPaHEHHUs): Ha OCHOBE aHajM3a YCIOBHUS 3aJauyMd 3alUChIBATh KpPaTKOe
yCIIOBHE, BBIIENATH (U3UYECKHUE BEIMYUHBI, 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE Ui €€
pelIeHts, TPOBOJIUTh PAaCUYeThl U OLEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HaueHus (pu3nyueckoit
BEJIMYMHBI.

BBINYCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThCS:

UCIIOJIb30BaTh 3HAHUS O MEXAaHUYECKHX SIBIICHUSIX B MMOBCEJHEBHOM XKU3HU Ul 0OecredeHus
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaMHU, JJIsi COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHUS HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpejie; MPUBOIUTD
IpUMEpBl MPAKTUYECKOTO HCMOIb30BaHUS (PU3UYECKUX 3HAHUN O MEXaHUYECKHUX SBIICHUSAX M
¢u3nUecKkux 3aKOHAaX; MPHUMEpPbl HCIOJb30BaHUS BO300HOBISEMBIX MCTOYHHKOB 3HEPTHH;
HKOJIOTUYECKUX MOCIIEICTBUN HCCIEA0BaHUS KOCMUYECKOTO IPOCTPAHCTB;

pa3nnyarh TpaHMIbl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOLINI XapakTep
(dbyHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXpaHEHMs] MEXaHWYECKOW IHEpPruH, 3aKOH COXPaHEHMS
UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTEHUS) U OTPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB
(3akoH ['yka, Apxumena u 1ip.);

HaXOJUTh AJCKBaTHYIO MPEIOKEHHON 3a/1adye (U3NUECKYI0 MOJEeNb, pa3pemarb npoodiaemy
KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM 110 MEXaHHWKE C MCIOJIb30BAHUEM MAaTeMaTH4EeCKOTO
arnmnapara, TaK ¥ IIpy IIOMOIIM METOJOB OLICHKHU.

TenJioBble sIBJICHUSA
BbInyCKHUK HAy4YUTCH:
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pacrio3HaBaTh TEIUIOBBIC SIBICHUS U OOBACHATH Ha 0a3e MMEIOIIUXCS 3HAHUN OCHOBHBIC
CBOWCTBA WJIM YCIIOBHS NPOTEKAaHUS ITUX sBIEHUM: auddysus, nzmeHeHue oObema Ten MpU
HarpeBaHuu (OXJIAXKACHUM), OOMbIIast CKUMAEMOCTh ra30B, Majiasg COKMMAEMOCTh KUIAKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCIAPEHUE, KOHJEHCALWs, IIIaBICHNE, KPUCTAIN3ALNS,
KUTICHHE, BJIAXXHOCTh BO3JyXa, Pa3lIM4YHBIE CIIOCOOBI Terionepeaayn (TErIONPOBOAHOCTD,
KOHBEKIMsI, W3JIydeHHE), arperaTHble COCTOSHHUS BELIECTBA, IIOMVIOIIEHHE DSHEPruv Ipu
UCIAPEHUU JKUIKOCTH U BBIJIEICHHE €€ NIPU KOHJEHCALMU Iapa, 3aBUCUMOCTb TEMIIEPATYpbl
KHIICHUS OT JaBJICHHUS;

ONHKCBHIBATh M3YYEHHBIE CBOICTBA Tel W TEIUIOBBIC SIBJICHHUSA, HCIONB3YS (U3NYECKHE
BEJIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHS dHEPIUs, TEMIIEPATypa, yIelbHas TEIIOEMKOCTh
BEIIECTBA, YJAETIbHAs TEIUIOTA IUIaBJICHHS, YyIelbHAas TEIIoTa NapooOpa3oBaHMsA, yIelbHAs
TEIUIOTa CrOpaHMs TOIUIMBA, KO3(D(PUIMEHT MOJE3HOro NEHCTBUS TEIUIOBOIO JBUIATeNsl; IpU
ONUCAaHUM TPABWJIBHO TPAKTOBaTh (PU3UYECKUN CMBICH HCIOIB3YEMbIX BEIHYUH, HX
0003HaueHMSI U €AMHULBI U3MEPEHUS], HAXOUTh (POPMYJIb, CBSI3bIBAIOLINE TAHHYIO (PU3NUYECKYIO
BEJIMYHMHY C APYTUMH BETMUYMHAMH, BEIYUCIISTH 3HAYCHNE (PU3NICCKOIN BETHUNHBL;

AQHAJIN3UPOBATh CBOWCTBA TeEJl, TEIJIOBBIC SIBICHMS M IIPOLECCHI, MCIONb3ys OCHOBHBIE
MIOJIO’)KEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHMM BEIIECTBA M 3aKOH COXPAHEHUs
SHEpPIuy;

pa3nuyath OCHOBHBIC TIPU3HAKM W3YYEHHBIX (U3NYECKUX MOJIENIeH CTPOCHHS Ta30B,
KUAKOCTEN U TBEPABIX TEI;

NPUBOJNUTH TPUMEPHI MPAKTUYECKOTO HCIIONB30BAaHUS (U3MYECKUX 3HAHUH O TEIJIOBBIX
ABJICHUSX;

pelarh 3aja4u, UCIOJb3ys 3aKOH COXPAHEHHS SHEPrUU B TEIUIOBBIX Mpoleccax U GOpMyJbl,
CBs3bIBalOIME (U3MYECKHE BEIMYMHBI (KOJIMYECTBO TEIJIOTHI, TEMIIEparypa, yJellbHas
TEIUIOEMKOCTh BEIIECTBA, y/eIbHas TEIUIOTA IJIABJICHMS, YAEIbHas TEIUIOTa MapooOpa30BaHuUs,
ylenbHas TeIUIOTa CrOpaHus TOIUIMBA, KOX(PQHUIMEHT IMOJIE3HOro MAEUCTBUS TEIMJIOBOTO
JBUTATENIs): HAa OCHOBE aHajM3a YCIOBUS 3a/ladd 3allMChiBaTh KPAaTKOE YCIIOBHE, BBLIETATh
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaYCHUS] (PU3NYECKON BETUUHUHBI.

BbIyCKHHUK MOJIYy4YHT BO3MOKHOCTD HAYUYHThCH:

UCIIOJIb30BaTh 3HAHUSA O TEIUIOBBIX SIBJICHUSX B IOBCEAHEBHOW JXU3HU JId 0OecreyeHHs
0€30IacHOCTH MpHU O0pALIEHUH ¢ TPUOOPaMHU U TEXHUUYECKUMH YCTPOHCTBAMH, Ul COXPaHEHUS
3/10pOBbs U COOJIOICHNS HOPM DKOJIOTHYECKOTO MOBEACHUS B OKpY’KaloUleil cpee; NpuBOAUTD
IPUMEPBI SKOJIOTUYECKUX MOCIEeICTBUI padoThl ABUraTeneil BHyTPEHHEr0 CropaHMsl, TETIOBbIX
Y TUJIPODJIEKTPOCTAHIINI;

pasnnyarh TPaHMIbl MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, MOHMMATh BCEOOLIUI Xapakrep
(dbyHIaMeHTalIbHbIX (PU3MUYECKUX 3aKOHOB (3aKOH COXpPaHEHUS HEPIHH B TEIUIOBBIX IPOLECCAX)
Y OTPAaHUYEHHOCTD UCIOIb30BAaHMUS YaCTHBIX 3aKOHOB;

HaXOJHTh aJEKBAaTHYIO IMPEAJIOKEHHON 3a1aue (U3UYECKyI0 MOJEeNb, pa3peniatb npoodieMy
KaK Ha OCHOBE MMEIOLINXCS 3HAHUN O TEIJIOBBIX SIBJIEHUSX C UCIIOJIb30BAHUEM MaTEMAaTUUECKOTO
anmnapara, Tak 1 Ipu MOMOIIM METOJI0B OLIEHKH.

DJIeKTpUYeCKHe 1 MATHUTHBIE SIBJICHHUS
BbInyCKHUK Hay4YuTCH:

pacrio3HaBaTh 3JIEKTPOMAarHUTHbIE SIBJICHUS M OOBSCHATH Ha OCHOBE MMEIOLIUXCS 3HAHWUN
OCHOBHBIE CBOICTBa WJIM YCIOBHS TPOTEKaHMSI JTHX SBJICHWH: dJIEKTpU3aLus Tell,
B3aMMOJEMCTBUE 3aps0B, AIEKTPUYECKUH TOK M €ro JEHCTBUS (TEIUIOBOE, XUMHYECKOE,
MarHMTHOE), B3aMO/JICIICTBHE MAarHUTOB, AIEKTPOMAarHuTHAs MHAYKLUS, AeWCTBUE MarHUTHOTO
NoJii Ha IPOBOAHMK C TOKOM M Ha JBIXKYIIYIOCS 3apsOKEHHYIO YacTHIly, JEHCTBUE
AIIEKTPUYECKOTO TOJI Ha 3apsDKEHHYIO YacTHILy, 3JIEKTPOMAarHUTHBIE BOJIHBI, MPSIMOJUHEHHOE
pacnpoCcTpaHEHHUE CBETA, OTPAKEHUE U MPEJIOMIIEHHE CBETA, IUCIIEPCHSI CBETA.
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COCTaBIATh CXEMBl JJIEKTPUYECKHX LENed C IOCIENOBATEIbHbIM M IapajlieIbHbIM
COEITMHEHUEM DJIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX Lienein
(MCTOYHUK TOKa, KJIK0Y, PE3UCTOP, PEOCTAT, JJAMIIOUKA, aMIIEPMETP, BOIBTMETP).

UCIIOJIb30BaTh ONTHUYECKUE CXEMBbI JJIsi TOCTPOEHHUs H300paKeHH B IUIOCKOM 3epKaiie U
cobuparolen TuH3e.

OINKCHIBATh U3YUYEHHBIE CBOMCTBA TEJ U 3JIEKTPOMArHUTHbBIC SIBJICHUS, UCIIONb3Yys (PU3NUECKUE
BEJIMYMHBI: AJIEKTPUYECKUIN 3apsj, CHJIa TOKa, JJIEKTPUUYECKOE HANpSHKEHHUE, 3JIEKTPUUYECKOE
COIPOTUBIICHUE, YIEIBHOE CONPOTUBIIEHUE BEIIECTBA, paboTa 3NIEKTPUUECKOIO MOJIsI, MOIIHOCTh
TOKa, (POKYCHOE PACCTOSHUE M ONTHUYECKAas CHJIA JIMH3bI, CKOPOCTh 3JEKTPOMATHUTHBIX BOJH,
JUIMHA BOJHBI M YacTOTa CBETa; NpPU OMNHCAHUM BEPHO TPAKTOBATH (PU3MUECKHI CMBICI
UCTIOJIb3YEMBIX BEIMYMH, MX OOO3HAYEHHS M EAWHUIBI HM3MEPEHHS; HaXOIUTh (HOPMYIIHI,
CBS3BIBAIOIIME JTAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMHU.

AQHIN3UPOBATh CBOMCTBA TeJd, 3JIEKTPOMAarHUTHBIE SBIEHUS M IPOLECCHI, HCIOIb3Ys
buznyecKue 3aKOHBI: 3aKOH COXPaHEHUS AJIEKTPUIECKOro 3apsaa, 3akoH Oma IS yyacTka IenH,
3akoH J[xoynsa-JIeHna, 3aKOH IPSMOJIMHEMHOIO pPACIPOCTPAHEHMUS CBETA, 3aKOH OTPAKEHUs
CBETa, 3aKOH NPETOMJICHHUS CBETA; MPU 3TOM Pa3IU4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
€ro MaTeMaTUYECKOE BbIPaKEHUE.

OPUBOJIUTH  MPUMEPHl  MPAKTUYECKOTO  HCIMONB30BaHUA  (DU3MUECKUX  3HAHMM O
AJIEKTPOMAarHUTHBIX SIBJICHUSIX

pemaTth 3aiadyu, UCMoNb3ysd (Qu3ndyeckue 3akoHbl (3akoH Oma I y4yacTKa IEeNH, 3aKOH
[xoyna-JIeHnia, 3aKOH NPSIMOJIMHEWHOTO PACIpPOCTPAHEHMSI CBETA, 3aKOH OTPAKECHUS CBETA,
3aKOH TMpeJOMJICHHs CBeTa) M (OPMYIbI, CBsA3bIBalONIME (pU3MUECKHe BEIMYMHBI (CHUia TOKA,
AIIEKTPUYECKOE HANPSDKEHUE, D3JIEKTPUYECKOE COINpPOTUBIIECHUE, YIEIbHOE CONPOTHUBIICHUE
BEIIEeCTBa, paboTa MEKTPUUYECKOTO OIS, MOIIIHOCTh TOKa, (JOKYCHOE PACCTOSTHUE U OMTUYECKAs
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHWTHBIX BOJH, JUIMHA BOJHBI M 4YacTOTa CBETa, (OPMYIIBI
pacueTa 3JIEKTPUYECKOr0 CONPOTUBIICHUS IIPH NTOCIIEN0BATEIBHOM U NIAPAJUIEIbHOM COEIMHEHUN
IIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCJIOBUS 33Jayd 3alUCBIBATh KPAaTKOE YCIIOBUE, BBIACIATH
¢u3nyeckue BEIMYMHBI, 3aKOHBI M (OPMYJbI, HEOOXOAWMBIE ISl €€ pPELIeHHs, MPOBOAUTH
pacyeThl U OIIEHUBATh PEAIbHOCTh MOJIYYEHHOIO 3HaYCHUS] (PU3NYECKON BETUUHUHBI.

BpINyCKHUK NMOJYYUT BO3MOKHOCTh HAYYUThCSH:

UCIIOJIb30BaTh 3HAaHUA 00 DJJEKTPOMAarHUTHBIX SIBJIGHUSAX B IIOBCEIHEBHOM JKHU3HM JUIS
oOecrieyeHns 6€30MaCHOCTH MPHU OOpAIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, IS
COXpaHEHHUs 37J0POBbs U COOIOJEHUSI HOPM SKOJIOTMUECKOro MOBEACHUS B OKpPYXKAIOLIeH cpene;
MPUBOAUTH MPUMEPHI BIUSHUS AIEKTPOMATHUTHBIX U31YYE€HUH Ha KUBBIE OPraHU3MBbI;

pa3nuyaTh IpaHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHHMMATh BCEOOIIMH XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPAaHEHHUs AJIEKTPUUYECKOrO 3apsjia) U OrpaHUYEHHOCTh
WCIIOJIb30BAaHUS YACTHBIX 3aKOHOB (3akoH OMa 1l ydacTKa 1ernu, 3akoH Jxoynsi-Jlenna u ap.);

UCTOJIb30BaTh MPHUEMBI TOCTPOEHUS (U3MYECKHX Mojelel, Mmoucka u (GOopMyIupOBKU
JI0KA3aTeNbCTB BBIIBUHYTBHIX THUIIOTE€3 M TEOPETUYECKHX BBIBOJOB HAa OCHOBE AMIUPUYECKU
YCTaHOBJICHHBIX (DAKTOB;

HaXOJHUTh AJ€KBAaTHYIO IMPEAJIOKEHHON 3a1aue (U3MUECKyl0 MOJElb, pa3peniarb npodiemy
KaKk Ha OCHOBE HMEIOIIMXCS 3HAHUM OO 3JIEKTPOMArHUTHBIX SIBJICHUAX C MCIOIb30BaHUEM
MaTeMaTU4YEeCKOTo annapaTa, Tak U P MOMOIIY METO/I0B OLICHKH.

KBanToBbIe fiBJIEHUS
BbInyCKHUK Hay4YuTCH:

pacrio3HaBaTh KBAaHTOBBIE SIBJICHHS M OOBACHATH HA OCHOBE MMEIOIIMXCSI 3HAHUHA OCHOBHBIE
CBOMCTBAa WJIM YCJIOBHMSI NPOTEKAaHUs OSTUX SBJICHUI: €CTEeCTBEHHAass M HCKYCCTBEHHas
pPalMOaKTUBHOCTb, O-, - W Y-U3Iy4YEeHHUs, BOSHUKHOBEHHME JIMHEHUYATOro CIEKTpa H3IydeHHUs
aToMa;

OIKCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS, MCIOJIB3YS (PU3MUECKUE BEIHMUMHBI: MAacCOBOE
YHCII0, 3apsIIOBOE YUCIIO0, MEPHOJ MOoJIypacnaaa, SHeprus (GOTOHOB; MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (U3MUECKUNA CMBICI WCIONB3YEMbIX BEIMYMH, WX OOO3HAYCHHS] W CIUHUIIBI
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U3MEpPEHUs; HaXOIUTh (POPMYIIbI, CBSA3BIBAIOIINME AAHHYIO (PM3UYECKYIO BEIMYMHY C JPYTUMH
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHUE (PU3UUECKON BETMUMHBI;

AHAJIM3UPOBATE KBAHTOBBIC ABJICHHA, HCIIOJIB3YA (1)I/IBI/III€CKI/IC 3aKOHBI U IOCTYJIAThbI: 3aKOH
COXPaHEHMs DHEPIUHU, 3aKOH COXPAHECHMs DJJICKTPUYECKOTO 3apsiid, 3aKOH COXPaHEHUS
MacCOBOI'0 YHUCJIA, 3aKOHOMEPHOCTH H3IY4YCHHMs M IIOIVIOLICHHS CBETa aTOMOM, IIPH 3TOM
pas3nyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U €r0 MaTEMaTUUECKOE BhIPAXKECHUE;

pasinyaTh OCHOBHBIE IPU3HAKU IIJIAHETAPHOU MOJEIN aTOMA, HYKJIOHHOW MOJEIN aTOMHOIO
Anpa,

HNPUBOAUTL IIPUMEPHI MPOSBIACHUS B IHPUPOAES U INPAKTUYECKOIO HCHOIb30BaHUSA
pPazMoOaKTUBHOCTH, IAEPHBIX U TEPMOSACPHBIX PEAKIIMM, CIEKTPAIIBHOTO aHAIU3A.

BbInyCKHUK MOJIYy4YUT BO3MOKHOCTD HAYUYHThCSH:

UCIIOJIb30BaTh MOJYUYEHHbIE 3HAHUS B IIOBCEAHEBHOM JKM3HU MIPU 0OpallleHUH ¢ IpuOopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMH (CUETYMK MOHU3HUPYIOLIUX YaCTHULl, TO3UMETP), Uil COXPaHEHUs
3JI0POBbsI U COOJIIOJICHNS HOPM KOJIOTHYECKOT0 TOBEICHUS B OKPYXKAIOLIEH cpene;

COOTHOCHUTD DHEPTHIO CBA3HU ATOMHBIX AACP C Ile(beKTOM MAacCcChI;

IIPUBOJUTH IPUMEPBI BIUSHUS PalMOAKTUBHBIX U3JIyY€HUI Ha )KMBBIE OPraHU3Mbl; IOHUMAaTh
IIPUHLUII ACHUCTBUS JO3UMETPA U Pa3jIMyaTh yCIOBHS €T0 UCIIOJIb30BaHNUS;

IOHUMAaTh 3KOJIOTUYECKHE NPOOJIEeMbl, BO3HUKAIOLUIME MpPU HCHOJIb30BAHUU AaTOMHBIX
BHGKTPOCTaHHHfI, " IYTU PpCHICHUA 3THUX HpO6JIeM, NEPCHCKTUBLI UCIIOJIB30BAHUS YIIPABIIICMOI'O
TEPMOSIIEPHOTO CUHTE3a.

DJIeMeHTbI ACTPOHOMMH
BbInyCKHUK Hay4uTCH:

YKa3bIBaTb HAa3BaHHA IIJIAHCT ConHeyHOM CUCTCMbI; pa3jindyaTb OCHOBHBIC [IPU3HAKH
CYTOYHOI'O BpalleHHs 3Be3AHOoro Heba, aBwkeHus Jlynol, ColHLIA U IUIAHET OTHOCHUTEIbHO
3BE3];

[IOHUMATh Pa3In4Msl MEXIY IeIUOLCHTPUUECKON U I€OLICHTPUYECKONW CUCTEMaMU MUPA;

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYUThCSH:

yKa3bIBaTh OOIIME CBOMCTBA W OTJIMYMS IUTAHET 3€MHOM IpYIIIbl U IJIAHET-TUTaHTOB; MaJlbIX
ten ConHeyHOW cucTeMbl M OOJBIIMX IUIAHET; MOJIb30BaThCS KApTOW 3BE3HOTO Heda mpu
HaOJI0ICHUAX 3BE3/IHOTO HEOA;

pa3nu4aTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mmep, LBET, TEMIEpaTypa) COOTHOCUTDH 1IBET
3BE€3/IbI C €€ TEMIIEPATYPOU;

PasiindaTh TUIMOTE3bI O IIPOUCXOKACHUN ConHeYHON CUCTEMBI.

Oco0eHHOCTH OLIeHKH MpeIMeTHBIX pe3y/bTaTOB

OreHKa MpeIMETHBIX Pe3yJbTaTOB MPEACTaBISIET COOON OLIEHKY JOCTHXKEHUS 00y4aroIIMCs
IUIAHUPYEMBIX PE3YJIbTATOB 110 OTJEJIbHBIM MPEIMETAM.
DopMHUPOBaHUE ITUX PE3YJILTATOB 00ECIIEYMBAETCS 32 CUET OCHOBHBIX KOMIIOHEHTOB
00pa3zoBaTeNbHOTO MpoIecca — y4eOHBIX MPEIMETOB.
OCHOBHBIM 00BEKTOM OLIEHKH MPEIMETHBIX PE3YJIbTaTOB B COOTBETCTBUU C TPEOOBAHUSAMU
Crangapra sSBISETCS CIOCOOHOCTD K PEIICHUI0 Y4eOHO-TTI03HaBATEIbHBIX U y4eOHO-
NPaKTUYECKHX 3a/1a4, OCHOBAaHHBIX Ha 3y4aeMOM y4yeOHOM MaTepualie, C UCIOJIb30BAHUEM
CIoco0O0B JEMCTBHI, peleBaHTHBIX COJEPKAHUIO YUEOHBIX MPEMETOB, B TOM YHCIIE METa
IPEIMETHBIX (IT03HABATEIbHBIX, PErYJIATUBHBIX, KOMMYHHUKATUBHbIX ) 1€HCTBUH.
CucreMa OLEHKHM NPEIMETHBIX PEe3yJIbTaTOB OCBOCHMSI YU4E€OHBIX NMPOTrpaMM C YYETOM
YPOBHEBOTO 110/1X0/1a, puHATOro B CtaHaapre, npeanosaraeT BblieieHne 6a30BOro ypoBHs
JOCTHKEHUH KaK TOYKU OTCUYETA NP MOCTPOESHUH BCEH CHCTEMBI OIIEHKH M OpraHu3alin
UH/IMBUYaJIbHOM pabOoThI ¢ 00yYarOIUMHUCH.
PeanbHble 1OCTHKEHNS 00yJaOIIUXCsl MOT'YT COOTBETCTBOBATh 0230BOMY YPOBHIO, @ MOTYT
OTJIMYATHCS OT HETO KaK B CTOPOHY MPEBBIIICHNUS, TaK U B CTOPOHY HE JTOCTHKCHHS.
[TpakTHka NOKa3bIBAET, YTO JUIsl OMMCAHUS JOCTHXKEHUH 00y4JaroLInXCs 1eIeco00pa3Ho
YCTAHOBUTH CIICAYIOIINE ISATh YPOBHEH.
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Bba3oBblii ypOBEHb AOCTHKEHUH — YPOBEHB, KOTOPBINA AEMOHCTPUPYET OCBOCHUE YUEOHBIX
JIEHCTBHIA C ONTIOPHON CUCTEMOM 3HAHUU B paMKax Juara3oHa (Kpyra) BbIICIICHHBIX 3aja4.
OBnazneHre 6a30BbIM YPOBHEM SIBJISIETCS JJOCTATOYHBIM TSI IPOIOJDKEHUS O0yUeHUS Ha
CIeyIolel CTyreHrn o0pa3oBaHus, HO HE 10 MPOPHIBHOMY HaIlpaBleHUI0. Jl0CTHKEHHUIO
0a30BOr0 YpOBHS COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIBHO» (MM OTMETKA «3», OTMETKA
«3a4YTCHOY)

[TpeBbiieHre 6a30BOTO YPOBHS CBUIETEILCTBYET 00 YCBOSCHUH OMOPHOM CUCTEMBbI 3HAHUN Ha
YPOBHE OCO3HAHHOTO MPOU3BOJILHOTO OBJNIAJCHUS YU€OHBIMU JCHCTBUIMHU, a TAKKE O KPYro3ope,
mmpote (Wim n30uparenbHOCTH) HHTEepecoB. LlenecooOpa3Ho BBIACIUTE CICAYIOIINE ABa
YpOBHSI, MPEBbIIIAONIE OA30BbIN:

* MIOBBILIEHHBIN YPOBEHB JOCTUKEHHUS IUNIAHUPYEMBIX PE3YJIbTATOB, OIICHKA «XOPOIIO» (OT-

MeTKa «4»);

* BBICOKHI YPOBEHB JOCTHKEHUSI INIAHUPYEMBIX PE3YJIbTATOB, OIIEHKA «OTIUYHOY» (OTMETKA

«5»).

ITOBBIIICHHBIN W BBICOKU YPOBHHU JTOCTHKEHUS OTIIMYAIOTCS 1O TOJIHOTE OCBOCHUS
IUTAHUPYEMBIX PE3yJbTAaTOB, YPOBHIO OBJIAJICHUS yUCOHBIMU ICUCTBUAMHU U
c(hOpPMUPOBAHHOCTHIO UHTEPECOB K JIAHHOM MPEAMETHOM 00J1acTH.

WuauBuayaibHbIe TPAeKTOpUU 00yueHUsI 00yUYaoIIUXCsl, IEMOHCTPUPYIOIINX MOBBIIICHHBIA U
BBICOKHMI YPOBHH JIOCTIIKEHHH, Ieiecoo0pa3Ho (GOpMUPOBATH C YYETOM HHTEPECOB

ATUX 00YYAIOIIMXCS U UX IIaHOB Ha Oyaymiee. [Ipu HanUuuM yCTOWYUBBIX HHTEPECOB K
y4eOHOMY MpeIMETY U OCHOBATEIbHOM MOATOTOBKH 10 HEMY TaKue 00yJaroniuecss MOTyT ObITh
BOBJICYEHBI B IPOEKTHYIO JEATEIbHOCTh IO MPEAMETY U COPUEHTUPOBAHBI HA ITPOJIOJIKEHHE
00y4YeHHs B CTapIINX KJIACCAX 110 TaHHOMY IPOQHIIIO.

Jlis onucanusi MOATOTOBKH YYalIUXCsl, yPOBEHb TOCTHKEHUN KOTOPBIX HUXKE 0a30BOTO,
11€J1€C000Pa3HO BBLACIUTH TAKXKE J1BA YPOBHSL:

* MIOHWXCHHBIN YPOBEHb JOCTHKEHHM, OIIEHKA «HEYJOBIETBOPUTEIHHO» (OTMETKA «2»);

* HU3KUI YPOBEHB JOCTHKEHUM, OIIEHKA «IJIOX0» (0OTMETKa «1»).

He noctmxenne 6a30Boro ypoBHS (MIOHUKEHHBIN 1 HU3KUN YPOBHH JOCTHKEHHH) DUKCHpyeTCs
B 3aBHCUMOCTH OT 00bEMa U YPOBHSI OCBOEHHOTO ¥ HEOCBOEHHOTO CO/Iep KaHMsI IPEAMETA.

Kak npaBuio, moOHWKEHHBIA YPOBEHb TOCTHXKEHUI CBUAECTEILCTBYET 00 OTCYTCTBHH
CUCTEMaTUYEeCKOM 0a30BOil MOATOTOBKH, O TOM, YTO 00YYaroIIMMCs HE OCBOEHO JIaXe U
MOJIOBUHBI TUTAHUPYEMBIX PE3YIbTAaTOB, KOTOPHIE OCBAaUBAET OOJBITUHCTBO 00YYAIOIINXCS, O
TOM, YTO UMEIOTCSI 3HAYUTENIbHBIC TTPOOETHI B 3HAHUSAX, JalIbHEHIIIee 00yUeHUE 3aTPYyTHEHO.
[Tpu 5TOM 00yUaroImUics MOKET BHIOTHITH OTAETbHBIC 3a/JaHUS TTOBBIIICHHOT'O YPOBHSI.
Jannas rpynna o0yyatonuxcs (B cpeJHeM B X0/1€ 00yueHus coctasistonias okoso 10%)
TpeOyeT crenuanbHON JUarHOCTUKU 3aTPyTHEHUI B 00y4eHHH, TPOOEIOB B CUCTEME 3HAHUI U
OKa3aHUU IIeJIEHAIIPABJIEHHOM MOMOIIM B IOCTH>KEHUU 0a30BOI0 YPOBHSI.

Huskuii ypoBeHb OCBOEHHUS IJIAHUPYEMBIX PE3YJIbTAaTOB CBUIECTEIBCTBYET O HAIMYUU
TOJIBKO OTJIEIBHBIX (DparMeHTAPHBIX 3HAHUU T10 TIPEIMETY, JalibHEeHIIee 00ydeHUE TPAKTUIECKH
HEBO3MOKHO. O0yUaronuMcsi, KOTOpbIE IEMOHCTPUPYIOT HU3KUH YPOBEHB JOCTHKCHHUIA,
TpedyeTcs crienraibHas TOMOIH HE TOJBKO M0 y4eOHOMY TIPEAMETY, HO U 10 (HOPMUPOBAHUIO
MOTHBAIIMH K 00YUEHHIO, PA3BUTHIO HHTEPECca K M3ydaeMOn MPeIMeTHOM 00JIacTH, MOHUMAaHHIO
3HAYUMOCTH TIPEAMETA JIJIS JKU3HU U Jp. TOJBKO HATUYNE TTOJIOKUTEITHHOM MOTHBAIIMHA MOYKET
CTaTh OCHOBOU JIMKBUJAIMH MTPOOETIOB B 00YUYCHUU I JAaHHOW TPYIIIBI 00YJaroIIHXCs.

[TpoexTHBIE pabOTHI
Cpenu pazHOOOpa3HBIX HAMIPABICHUN COBPEMEHHBIX MEJarornyeckux TEXHOJIOTHH Benylee
MECTO 3aHUMAET MPOEKTHO-UCCIIEN0BATENbCKAs! IEATEIbHOCTD yUaluuxcs. [ naBHas ee uaes —
3TO HANPABJIEHHOCTh Yy4eOHO-TIO3HABATENILHOM I€ATEIbHOCTH Ha PE3YIbTaT, KOTOPbII
MOJTy4aeTCs PU PEIICHUH MTPAKTUYECKON, TEOPETHUECKON, HO 00513aTEIIbHO JTMYHOCTHO U
COLMAJIBHO 3HAYMMOM MPOOIIEMBI.

[TpumepHbIe TeMBI IPOEKTHBIX paboOT

10
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7 Knacc

N3mepenue pu3nyeckux XapakKTepUCTHK JOMAIIHUX >KUBOTHBIX.

[TpuGops! 0 pU3NKE CBOUMHU PyKAMH.

KaproTteka onbITOB 1 9KCIIEPUMEHTOB IO (PU3UKE.

®u3MkKa B UrpylIKax.

I'ne »xuBET 3eKTPUIECTBO?

ATMochepHOe JaBlieHre Ha IPYTHX IUIaHeTax.

®du3nka B CKa3Kax.

[IpocTeie MexaHU3MBbI BOKPYT HAcC.

[Touemy Macio B Boi€ HE TOHET?

10. ITapycHuku: uctopus, HPUHLHUI ABH>KEHUS.

11. Onpenenenue MIOTHOCTH TeTpaaHoK Oymaru u coorBercTBue e€ ['OCTy.
12. Mudsl u nereHabl GU3NKH.

13. Jlerenna o0 OTKpBITUH 3aKOHA ApXHUMeENa.

14. Kaxk onpenenuTs BBICOTY J€peBa C MOMOILBIO MOJAPYUHbIX CPEACTB?

15. UccnenoBanue ko3 duirienra TpeHus 00yBU 0 pa3IMuHyI0 OBEPXHOCTb.
16. M3mepeHue MIOTHOCTH TeJla YEIOBEKa.

17. U3mepeHue BBICOTHI 3/IaHUS Pa3HBIMU CIIOCOOAMHU.

18. M3mepeHue BpeMeHH peaKIMK MOIPOCTKOB M B3POCIIBIX.

19. 3uma, pusuka u HApOIHBIE IPUMETHI.

20. JlpIxaHue ¢ TOYKHU 3pEHUS 3aKOHOB (PU3UKH.

21. JlelicTBHE BHITAIIKHBAIOIICH CHIIBI.

22. ApxumenioBa CUJIa M YEJIOBEK Ha BOJE.

23. ArperaTHoe COCTOSTHUE KelIe.

8 kJacc

ApTepualibHOE JaBJICHUE.

ATMoOcdepHOe 1aBIeHHEe — ITOMOIIHUK YeJIOBEKa.

BraxxHoCTh BO3/lyXa U €€ BIUSHUE HA KU3HEIEATEIbHOCTh YeJIOBEKa.
Bnusinue Oy aaromiero Toka Ha KOppo3Hio MeTasuia.

BrusiHue BHENTHUX 3BYKOBBIX pa3/ipakUTENe Ha CTPYKTYPY BOJBI.
BnusiHne MarHuTHOM aKTUBALIMKM HA CBOWMCTBA BO/IbI.

Brnusinue o0yBu Ha OMOPHO-ABUTATEIBHBIN anmapar.

BoznelicTBue MarHuTHOTrO MoJist Ha OMOJIOrHYecKue OOBEKTHI.

9. BelpamuBaHue KpUCTaUIOB U3 PaCTBOPOB PA3IMYHBIMU METOAAMM.

10. BreIpamuBanue KpUCTaJUIOB TOBAPEHHOM COJIM M caxapa U U3y4eHHe X (POpMBI.
11. I'nma3. [ledext 3penus.

12. 3anumarenbpHble (pU3NMUECKHUE OMBITHI Y Bac JOMa.

13. M3mepeHue MIOTHOCTH TBEPBIX TE pa3HbIMU CIIOCOOAMH.

14. M3mepeHue cuibl TOKA B OBOIIAX U (PpyKTax.

15. M3mepeHue conpoTUBIICHUS U YAEIBHOTO COPOTUBIICHHS PE3UCTOPA C HAUOOJIb-
1€ TOYHOCTBIO.

16. HccnenoBanue NCKyCCTBEHHBIX HCTOUHUKOB CBETA, IPUMEHSIEMBIX B ILIKOJIE.
17. W3y4yeHune npuYnH N3MEHEHUS BIAXKHOCTH BO3AyXa.

18. Mcnapenue B IpUpOAE U TEXHUKE.

19. HWcnapenue u BIaKHOCTb B )KU3HH JKMBBIX CYILIECTB.

20. HMcnapenue u KOHIEHCALNS B )KUBOU IIPUPOJE.

21. Ucnonb3oBanue snepruu CosiHIa Ha 3emiie.

22. MccnenoBaHue IBMKEHUS Kallelb )KUJKOCTH B BSI3KOM Cpeie.

23. HccnenoBanue 3aBUCUMOCTH aTMOC(HEPHOTO JAaBICHUS U BIQKHOCTH BO3/IyXa OT
BBICOTBI KOHTPOJIbHON TOUKH.

24. HccrnenoBaHue 3aBUCHUMOCTH JJIEKTPUYECKOTO COMPOTUBIICHHS MPOBOJHHKA OT
TEeMIIepaTyphI.

WX W=

PN R LD =
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25. MccnenoBaHue M U3MEPEHUE TEMIIEPATYPHI IIJIaBICHUS KUAKUX CMECEH.

9 knacc

1. BrnusHue 3ByKa Ha )KUBbIE OPTraHU3MBI.

2. BnusHue 3ByKOB U LIIyMOB Ha OPTaHU3M YeJIOBEKa.

3. 3BYKOBOI1 pe30HaHC.

4. V3ydyeHue pajaviallMOHHOW W JKOJIOTMYECKOW OOCTAaHOBKHM B BallleM HaceIEHHOM
MYHKTE.

5. U3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH.

6. Nuepuus — npuyrHa HapyIICHUS TPaBUI TOPOKHOTO JBUXKEHUS.

7. VIHTEepaKTUBHBINA 3aJaYHUK 110 OJHOU U3 TEM Kypca (DU3UKH.

8. Monuzauus Bo3ayxa — IyTh K JOJITOJIETHUIO.

10. Hccnenoanue koddduimenta TpeHus: 00yBU O Pa3INYHYIO TTOBEPXHOCTb.
11. WccnenoBanue MEXaHUYECKUX CBOMCTB MOJTUAITUIICHOBBIX ITAKETOB.

12. HccnenoBanue noBepXHOCTHOrO HATshkeHUs pacTBopoB CMC.

13. HccnenoBanue pacipocTpaHeHUs! YIbTPa3ByKa.

14. UccnenoBanue CBOMCTB KaHIEISIPCKON CKPEIIKH.

15. UccnenoBanue CpaBHUTEIBHBIX XapaKTEPUCTHK KOIPPUITUCHTA TPSHUS JUTS Pa3-
JMYHBIX MaTEPUAJIOB.

16. UccnenoBanue TEMIOU30JUPYIOLINX CBOMCTB pa3IM4YHbIX MaTEPUAJIOB.

17. Uctopus co3gaHust JIaMIOYeK.

18. Hcropus pa3Butus TenedoHa.

19. Kak ynpaBnsiTe paBHOBECHEM?

20. Kakoe ne0o0 rony6oe! Otuero oHo Takoe?

3. Conep:xanue Kypca puzuku B 7-9 kiiaccax.

7 kiaace

dus3uka U pusnvyecKue MeToAbl U3yUYeHUs MPUPOIBI

®dwusuka — HayKa o mpupojae. Pusndeckue Tena u spineHus. HabmroaeHne u onrcanue
¢usnueckux siBneHnid. Gusnueckuit sxkcrepuMeHT. MoienpoBaHue siBICHUN U 00BEKTOB
MPUPOJIBI.

@u3nYeCKUe BEIMYMHBI U UX U3MepeHnEe. TOYHOCTh U MOTPEIIHOCTh U3BMEPEHUN.
MexyHapoaHasi CUCTEMA €IUHULL.

Pu3nyecKue 3aKOHbI U 3aKOHOMEpHOCTH. Pr3nka u TexHuka. HaydHbiil meton
no3HaHus. Ponb ¢usuku B GopMHUpOBaHUH €CTECTBEHHOHAYUHOM IrPaMOTHOCTH.

MexaHnuyeckue siBJCHUSA

Mexanunueckoe nBKeHUe. MaTepuanabHas TOYKa Kak MOAeNb (U3UYECKOTO Tena.
®dusnueckue BeTUINHBI, HEOOXOMMBIE TSl OTUCAHUSI IBMXKCHHS M B3aUMOCBSI3b MEKTy HUMH
(TyTh, CKOPOCTB, BpeMsl IBHKEHUs1). PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOIHHEHHOE
newxkenne. Uneprusa. Macca tena. [ImotHOCTh BemectBa. Cuna. Eqununbl cvutbl. Cumia TSKECTH.
Cuna ynpyroctu. 3akoH ['yka. Bec tena. /lunamomerp. PaBHoaeiicTByromas cuiia. Cuma TpeHus.
Tpenue ckonbxenus. Tpenne nokos. TpeHre B IpUpPOJE U TEXHUKE.

Mexanunueckast pabora. MomrHocTs. JHeprus. [loTeHnanbHas 1 KUHETHYECKast SHEPT .
IIpeBpaiieHre 0JHOTO BHJ1a MEXaHUYECKON YHEPTUU B IPYTOM.

[IpocTeie MexaHU3MBI. Y CIOBHSI pABHOBECHS TBEPOIO TEJIA, UMEIOILIEr0 3aKPEIJIEHHYIO
OChb IBIKEHUSA. MOMEHT cuiibl. [{enmp msaocecmu mena. Peraar. PaBHOBECHE CHIT HA phIyare.
Poruaru B Texnuke, ObITy U ipupoie. [loaBmkHbIE 1 HETIOABMKHBIE 010KkH. PaBeHcTBO paboT
MIPU UCTOJIb30BaHUU TIPOCTHIX MEXaHNU3MOB («30J10TOE TTPaBUII0 MeXaHuKn»). Koadurument
MIOJIE3HOTO AEHCTBHUS MEXaHU3MA.

JlaBnenue TBepaAbIX Ten. Equauier msmepenus gasieHus. CriocoObl M3BMEHEHHS
napieHus. JlaBnenue sxuakocTei u ra3oB 3akoH [lackans. /laBieHue ®KUIKOCTH HA JHO M CTEHKH
cocyna. Coobmatomuecs cocyasl. Bec Bozayxa. ATmocdepHoe nasnenue. Mismepenue
atmochepnoro nasienus. OnbiT Toppuderu. bapomerp-anepous. ATMochepHOe TaBIeHUE HA

12
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pa3IMyYHBIX BbIcOTax. [ MapaBinyeckue MeXaHu3MslI (IIpecc, Hacoc). JlaBneHue )KUIKoCTH U ra3a
Ha IIOTPY’KEHHOE B HUX Teso. Apxumenosa cuia. [inaBanue ten u cynos Bo3agyxomiaBanue.

TenoBble ABIEeHUSA

Crpoenue BeniecTBa. ATOMBI U MOJIEKYJIbl. TemioBoe ABUKEHUE aTOMOB M MOJIEKYJI.
Juddysus B razax, KHUIKOCTIX U TBEPIBIX Telax. bpoyHosckoe osudicenue. BzanmoseiicTeue
(mpuTsSKEHHE U OTTAJIKUBAHUE) MOJIEKYJI. ArperaTHble COCTOSTHUS BellecTBa. Paznuune B
CTPOEHUH TBEPBIX TEJ, )KUAKOCTEH U T'a30B.

8 ki1ace

TenoBble ABIEeHUSA

Crpoenue BeniecTBa. ATOMBI U MOJIEKYJIBL. TemioBoe ABUKEHUE aTOMOB U MOJIEKYII.
Juddysus B razax, KHUIKOCTIX U TBEPIBIX TeNax. bpoyHosckoe osudicenue. BzanmoseiicTeue
(mpuTsSKEHHE U OTTAJIKUBAHUE) MOJIEKYJ. ArperaTHble COCTOSTHUS BellecTBa. Paznuune B
CTPOEHUH TBEPBIX TEJ, )KUAKOCTEH U T'a30B.

TennoBoe paBHoBecue. Temneparypa. CBsI3b TeMIIEpaTypbl CO CKOPOCTHIO XaOTUUECKOTO
JBWDKEHUS yacThll. BHyTpenHss sneprusi. Pabora u Termonepenaya Kak criocoObl N3MEHEHHS
BHYTpeHHEH 3Hepruu Tena. TemnonpoBoaHocts. Kouekuus. M3nyuenue. [Tpumepst
TEIUIoNEepelauy B IPUPOAE U TexHUKe. KonruecTBo TemnoThl. Y aenbHas TEMI0OEMKOCTb.

VY nenbHas TEIOTa CropaHus TOIUIMBA. 3AKOH COXPAHEHUs U MPEBPAILLCHUS SHEPTUU B
MEXaHMYECKUX U TEIUIOBBIX Ipoueccax. [lnaBnenue u oTBepieBaHne KPUCTAIUIMUECKUX TEJI.

VY nenbHas Temnora miasineHus. Mcnapenue u konnencauus. [lornomenue suepruu npu
MCHIAPEHUN KUJIKOCTH U BbIACJICHUE €€ ITPU KOHJIeHcauu napa. Kunenue. 3aBUCHMOCTb
TEMIEPaTyphbl KUTIEHUS OT JaBlIeHUs. Y ieJbHas TeryioTa NapooOpa3oBaHus U KOHJCHCALIUU.
Bnaxxnocts Bo3znyxa. Pabota raza npu pacmmpennn. [Ipeodpa3oBaHusi sJHEPTUU B TEIJIOBBIX
MaIlIMHax (mapoBasi TypOWHa, IBUTaTellb BHYTPEHHETO CrOpaHus, peakTUBHBIN ABUrarens). KI1/]
TEIUIOBON MAIHBI. DKon02UutecKkue npooiemvl UCHOIb308AHUS MENTO0BbIX MAULUH.

DJIEKTpUYeCKHe SIBJICHUS

OnexTpuszanus puzndeckux ten. BzaumoaeicTsue 3apsskeHHBIX Tell. J[Ba poaa
IEKTPUYECKUX 3aps0B. JleTMMOCTb AIEKTPUUYECKOTO 3apsiia. IEMEHTAPHBIN JIEKTPUUYECKUM
3apsa. 3aKOH COXpaHEHUs dJIeKTpUUecKoro 3apsaa. [I[poBogHUKY, TOTYTPOBOIHUKY U
U30JIATOPBI AIIEKTPUYECTBA. DIIEKTPOCKOIL. DIEKTPHUECKOE MOJIe KaK 0COOBIN BUI MaTEPHH.
JleiicTBHE 3EKTPUUECKOTO MO Ha AIEKTPUUYECKUE 3apsiibl. DIeKTpudeckuil Tok. cTouHuku
IIEKTPUYECKOTO TOKA. DJIEKTpUYECKas LIeNb U €€ CocTaBHble yacTU. HanpasiieHue u neicTBus
aneKTpudeckoro Toka. Hocurenu snekTpuyeckux 3apsaaoB B Metajuiax. Cuna Toka.
DNEKTPUYECKOE HANPSHKEHUE. DIEKTPUUECKOE CONTPOTUBIIEHUE IPOBOIHUKOB. ETMHUIIBI
COINPOTUBIICHUS.

3aBUCUMOCTD CHJIBI TOKA OT HallpsDKeHHs. 3akoH OMa 1S yyacTKa LenH. Y AeIbHOE
conpotusiieHre. Peocratsl. [locnenoBarensHoe coeMHEHNE POBOAHUKOB. [lapanensnoe
COEIMHEHUE NTPOBOIHUKOB.

PaGota anekTprudeckoro mnosis rno nepeMeIeHuIo AMEKTPUIECKUX 3apa10B. MOIIHOCTD
AIIEKTPUYECKOro ToKa. HarpeBanue npoBOJHUKOB 3JIEKTPUUYECKUM TOKOM. 3aKoH J[xoyis -
Jlenna. DnexTpuyeckue HarpeBaTelIbHbIE U OCBETUTENbHbIE TPHOOPHI. KopoTkoe 3amMbIkaHUE.

DJIeKTPOMATrHUTHBIE SIBJCHHUS

MaruutHoe nosie. UHAYKIMs MarHuTHOTO 1oJjisi. MarHutHoe nojie Toka. OnsIT OpcTena.
MarnuTtHo€e 1oJjie TOCTOSHHBIX MarHUTOB. MarHuTHOE noje 3eMiid. DIEeKTPOMarHurT.
MarautHoe noJie KaTylKu ¢ TOKOM. [[puMeHeHune 351eKTpoMaruiuToB. [leiicTBHe MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM U JABIOKYILYIOCS 3apshKeHHYIo yactuny. Cuna Amnepa u cuna
Jlopenya. DNEeKTpOaABUTATENh. DIEKTPOMArHUTHEIE KosieOanus. Konebamenvhbviii KOHmMyp.

CBeTOBbBIf SIBJICHHUS

Caer — anekTpoMarauTHble BojaHa. CkopocTh cBeta. MicTouHukuy cBeta. 3akoH
IPSIMOJIMHEMHOTO PACIIpOCTPaHEHHE CBETA. 3aKOH OTpakeHus cBeTa. [Iimockoe 3epkano. 3akoH
npenomieHus cBeta. JIma3pl. @OKyCHOE pacCTOSHHUE W ONTHYECKast cujia JIMH3BI. M300paxenune
npeaMera B 3epkaje u nuH3e. Onmuueckue npubopel. I'1a3 Kak onTuveckas cucreMa.
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9 kJ1acc

Mexanu4eckue siBJICHHS

MexaHunueckoe JABIKeHUe. MarepuanabHas TOUKa Kak MOJIeNb (U3UIECKOro Tea.
OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHKEHUsI. Cuctema orcuera. PU3nuecKue BEITUYHHBI,
HE0OXOIUMBIE Ui OIMCAHUS JBUKEHHS U B3aUMOCBSI3b MEXly HUMHU (TIyTh, IIEPEMELICHUE,
CKOPOCTbh, YCKOpEHHUE, BpeMsl IBUKEeHHS ). PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSMOJIMHEHHOE
JIBHKEeHHE. PaBHOMEpHOE IBMKEHUE 110 OKPYKHOCTHU. [1epBbIil 3akoH HproTOHA M nHEpLUS.
Macca tena. IlnotHocts BemectBa. Cuia. Enqununiiet cuiibl. Bropoit 3akon Hetotona. Tpetuii
3akoH Hprotona. CBo6oaHoe nagenue ten. Cuia TsHKecTd. 3aKOH BCEeMHPHOTo Tsrotenus. Cua
ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTb. CBsI3b MEXKIY CHIION TSHKECTH U MAcCOM Teia.
Hunamomertp. PaBuoaeiictByromas cuia. Cuia tpeHusi. Tpenue ckolibxkeHus. TpeHue noxosl.
Tpenue B Ipupoje U TEXHUKE.

Nmnynbe. 3akoH coXpaHeHUs UMITyibca. PeakTuBHOe nBHKeHUE. MexaHnuyeckas padora.
Momnoctb. DHeprus. [lorennmanbHas 1 kuHeTndyeckas sHeprus. [IpeBpaiienrue ogHOro Buaa
MEXAaHUYECKOM HEPIruu B APYrou. 3aKOH COXpaHEHUS MOJTHON MEXAHUYECKOM SHEPTUu.

Mexanunueckue konebanus. [lepuon, yactora, ammutyna konedanuii. Pezonanc.
MexaHuueckre BOJIHBI B OJHOPOJIHBIX cpefax. JlimHa BoaHbl. 3BYK KaK MEXaHUYeCKasi BOJIHA.
I'poMKOCTB U BBICOTa TOHA 3BYKA.

JIeKTPOMarHUTHBIE SIBJICHUSI

DIEeKTpUUECKOe MoJjie KaKk 0COObIN BUA MaTepuu. HanpsajicenHocms 31eKmpuiecko2o
noas. Konoencamop. Suepeus snekmpuueckoeo noas KonoeHcamopa.

MarnutHoe nojne. MHayKius MarHuTHOro nojsi. MaruutHoe nose toka. OneIT Opcrena.
MarauTHoe 1noJje MOCTOSHHBIX MarHUTOB. MarHuTHOE 1oJje 3eMiId. DJIeKTPOMarHuT.
MarsnuTHoe noje KaTyumku ¢ TokoM. [I[puMeHenne 31eKTpoMarHuToB. JlelicTBre MarHUTHOTO
I10JIs1 HA IIPOBOJIHUK C TOKOM U JABIKYILYIOCS 3apsikeHHYIo yactuny. Cuna Amnepa u cuna
Jlopenya. DneKTpoABUraTellb. SIBIeHNE 3JEKTPOMAarHUTHON NHAYKIusA. OnbiTel Papazes.

DnexkTpoMarHuTHble Konebanus. KorebamenvHulil KOHmMyp. IneKmpo2eHepamop.
Ilepemennvwiii mok. Tpancgpopmamop. Ilepenayua 3MeKTpUUIECKON SJHEPTUHM HA PACCTOSTHHE.
DNIeKTPOMarHUTHBIE BOJHBI M UX CBOMCTBA. [Ipunyunst paouocesaszu u menesudenus. Bausnue
9NIeKMPOMASHUMHBLX U3TYYEeHUL HA HCUBbLE OP2AHUIMBI.

Caet —anexkTpoMarHuTHbIE BoJHA. CKOPOCTh CBETA. 3aKOH MPEJIOMIIEHHUS CBETA.
Hucnepcus ceera. Mumepghepenyus u ougppakyus ceéema.

KBanToBbI€ siBJIeHUS

Crpoenne atoMoB. [InmanerapHas mozenb aroma. KBaHTOBBIN XapakTep MOTJIOLEHHUS U
WCITYCKaHHsI CBETa aTOMaMHU. JIMHEeHYaThle CIIEKTPBI.

OmnsiThl Pesepdopra.

CocraB aromHoro spa. [IpoToH, HEUTPOH U JIEKTPOH. 3aKOH DHHIITENHHA O
IPONOPLHUOHATIBHOCTH MAcChl U SHEPTUU. [Jeghekm macc u snepeus céa3u amomHuix a0ep.
PamnoaktuHOCTh. [lepuon nmonypacnaga. Anbda-usznyuenue. bema-uznyuenue. I'amma-
uznyuyenue. SAnepusie peakiuu. Mcrounnku sHeprun CosHIA U 3BE3/1. S epHas SHEPreTHKa.
DKonoeuueckue npobaemovl pabomvl amomuslx nekmpocmanyuil. Jlosumerpus. Bausanue
PAOUOAKMUBHBIX U3NYYEHULL HA JHCUBbLE OP2AHUIMDBI.

Crtpoenue u 3BoJronust BeestenHoit

I'eonenTprueckas U reJIMOLEHTPUYECKAsl CUCTEMBI MUupa. dusndeckas nprupoja
HeOecHbIX Ten Comneunoit cuctemsl. [Ipoucxoxaenne ComHedHoi cuctembl. Ouznueckast
npupona Connua u 38e31. Ctpoenue Beenennoit. OBomonns Beenennoi. I'nunoresa bonpmioro
B3pbIBa.

IMosicuenue

Jlabopamopuvie pabomat (He3aBUCUMO OT TEMAaTHUECKOU MPUHAIC)KHOCTH ) ACIIATCS
CJICAYIOIIUC TUIIBIL:

14



,ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I nognucblo.

1. TIpoBeneHue NpsAMBIX U3MEPEHUN (PU3UUECKUX BETHUUH

2. Pacder 1o moyiy4eHHBIM pe3yJibTaTaM NpSIMbIX U3MEPEHUI 3aBUCUMOT0 OT HUX
napaMerpa (KOCBEHHbIE U3MEPEHUS).

3. HaOmronmenue siBJICHHI U TOCTAaHOBKA OMBITOB (Ha KAYECTBEHHOM YPOBHE) 1O
oOHapyx)eHHIO (aKTOPOB, BIUSIONIUX HA MPOTEKAHUE JAHHBIX SBIICHUH.

4. HWccnenoBaHue 3aBUCUMOCTH OJTHOM (PU3MUECKOM BEIMYUHBI OT JPYTrOH ¢
MPEJICTABICHUEM PE3yJIbTAaTOB B BHJIE TpadrKa UIN TaOIHIIBL.

5. IIpoBepka 3aaHHBIX MPEATNOIOKEHHUH (MIPsIMble U3MEPEHHS PU3NUECKUX BEIHUUUH U
CPaBHEHHE 33JIaHHBIX COOTHOIICHUI MEXIY HUMH).

6. 3HaKOMCTBO C TEXHHYECKUMHU YCTPOUCTBAMHU U UX KOHCTPYHUPOBAHUE.

JIro6ast paboyasi mporpamMma JI0JKHA MPEAYCMATPHUBATh BBITIOTHEHUE JTA00OPATOPHBIX

paboT Bcex yka3zaHHBIX THMOB. BbIOOp TeMaTHKy U uyncia paboT KaxkI0To THIIA 3aBUCUT OT
ocobenHoctei paboueit mporpammsl 1 Y MK.

[lepedenpb GpoHTATBHBIX JTA00OPATOPHBIX padbOT
7 xnacc
1. OnpeneneHne MOKa3HUA U3MEPUTEIIBEHOTO TIPUOOpa.
. Onpenenenue pasmMepoB MajbIX TeEJl.
. U3mepenue maccel Tena.
. I3mepenune o6bema TBEpIOro Tela.
. Onpenenenue MIOTHOCTU TBEPJOTO TENA.
. UccnienoBanue CUibl ypyrocTH.
. 'pagyupoBanue npyXKMHbI 1 U3MEPEHUE CUII JMHAMOMETPOM.
8. UccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUSI OT ILIOLAAN
CONPUKOCHOBEHMSI T€J U MPHKUMAIOLLIEH CHUIIBI.
9. M3ydeHue BHITAIKUBAIONICH CHIIBI, JEMCTBYIOMIEH Ha MOTPY)KEHHOE B YKUJIKOCTb
TENO.
10. BeisicHeHue yCIIOBMI IIaBaHUS Teja B AKHUJIKOCTH.
11. BeisicHeHue yca0BHsI paBHOBECHS pbluara.
12. Onpenenenue KIIJI mpu noabeme Tena o HAKJIOHHOM
IIJIOCKOCTH.
8 Kiacc
1. U3yuenue ycTpoiicTBa KaJopuMeTpa.
. I3yuenue nporiecca TernaooOMeHa.
. I3MepeHue yienbHON TerI0eMKOCTH BEIECTBA.
. I3MepeHne OTHOCUTENBHON BIa)KHOCTH BO31yXa.
. COopKa 371eKTpUUYECKOM 1IeTTH U U3MEPEHNE CHIIbI TOKA B €€ Pa3IMYHbIX Y4acTKaX.
. I3MepeHue HanpsHKeHHs Ha Pa3IMUHbIX y4acTKaX dJIEKTPUYECKOM LIETH.
. U3mepenue conpoTuBIEHUS TPOBOIHUKA. 3ydueHre nprHInna JeiCTBHS peocTaTa.
. I3y4yeHne napasuieIbHOro COEAMHEHNS TPOBOJHUKOB.
9 MzmepeHne MOITHOCTH ¥ pabOTHI TOKA B SJIEKTPUIECKOM JamIie.
10. U3yuenue cBOMCTB n300pakeHus B codbuparomieil auuse. Mzmepenue onTuueckon
CUJIBI JINH3BIL.
9 kiacc
1. UccnenoBanue paBHOYCKOPEHHOTO ABM)KEHUS 03 HaualbHOW CKOPOCTH.
2. U3mepenue ycKOpeHwHsi CBOOOTHOTO MaICHUSI.
3. UccnenoBanue 3aBUCMMOCTH TEPUOa M YaCTOTHI CBOOOIHBIX KOJIEOAHUN MasTHUKA OT
JUIMHBI €70 HUTH.
4. N3ydeHune sBIEHUS 3JIEKTPOMAarHUTHON UHIYKIINH.
5. 3yuyenue neneHus siapa aroma ypaHa o (otorpaduu Tpekos.
6. 3yueHue TpekoB 3apsyKEHHbBIX YaCTHI] I10 TOTOBBIM (poTOorpadusim.

~N O DN kW

03O0 01w
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4. TemaTH4eckoe VIAHUPOBAHMeE.
7 kaacc (68 4., 2 4. B HeIET10)

Ne Tema paznena [lnanupyemblie pe3ysibTaThl 0OCBOeHUsI Matepraia |Kon-Bo
(KoHKpemu3uposaHul 0Jisi pazoena) 4acoB
1 | ®usuka u e€ posb B no3Hanuu | [lpenmerneie: OOBACHATH, OMUCHIBATH (PU3NUECKUE 5
OKpY:KaKllero Mupa ABJICHUSI, OTJIMYaTh (PU3MUECKUE SBJIEHUSA OT
®dusznka — Hayka O HPUPOE. | XUMUYECKHX; IPOBOIUTH HAOMIOACHUS (PU3UUECKIX
®dusnueckue SBJICHUS, | SIBJICHUM, aHATU3UPOBATh U KIACCU(PUIIMPOBATH UX;
BEIIECTBO,  TEJNO,  MaTepus. | pa3iu4yaTh METOJbl M3Y4YeHUS (DU3MKH;, H3MEPATh
®usnueckue  CBOWCTBA  TeN. | PACCTOSHHUS, IPOMEKYTKH BPEMEHHU, TEMIIEPATYPY;
OcHOBHBIE METOJBI H3YYEHHUs, | 00padaThIBaTH pe3yJbTaThl U3MEpEHU;
ux paznuume. llonatue o | mepeBoAUTH 3HaYeHUS (uznueckux BenuuuH B CU;
duznueckoit BEJIMYHMHE. | BBIJCISATH OCHOBHBIE 3TAIlbl Pa3BUTHS (U3NUECKOI
MexnayHapoaHas CUCTEMa | HAYKM W Ha3blBaTb MMEHA BBIJAIOIIMXCS YYEHBIX;
CIIMHULI. [Ipocreiimne | onpeaensTh LEHY JICJICHUS IIIKAJIbI
u3MepuTenbHble mpudopsl. LleHa | u3MepuTensHOTO npudopa; MPEACTABIISATh
JeJIeHns  IKajuel ~ npuOopa. | pe3yapTaTbl  U3MEpPEHMH B BUAE  TaOJUIL
Haxoxnenue MOTPEUIHOCTH | 3alUCHIBATh PE3YJIbTaT M3MEPEHUA C Y4EeTOM
U3MEpEHMUS. CoBpeMeHHbIE | IOTPEIIHOCTH; pabdoTaTh B TPYIIE; COCTaBIATh
JOCTH)KEHMSI ~ HaAyKHU. Ponp | mnan npesentanuu
bu3ukn W ydeHblx Hamed | Meranpenmerneie: [lo3HaBarenbHbIe: YTIpaBisATh
CTpaHbl B pa3BUTHUU | CBOCH MO3HABATEIHHOU U Y4eOHOH NeATeIbHOCTHIO
TEXHUYECKOTO porpecca. | IoCpeiCTBOM IOCTaHOBKU LI€JIE€H, MJIaHUPOBAHUSA,
Bnusanue TEXHOJIOTMYECKUX | KOHTPOJISl, KOPPEKLUMUN CBOUX JEHCTBUA M OLICHKU
IPOLECCOB HAa OKPYXAIOUIYIO | YCHEIIHOCTH YCBOEHHSI. PerynstuBHble:
cpeny. CpaBHMBAaTh CIOCO0 M pe3yibTaT CBOUX JIEHCTBUIA C
Jlaboparopnasi padora oOpa3uom — JUCTOM COTIPOBOXICHUSI.
1. Ompenenenne nokazanuit | OGHapyXHUBaTh OTKJIOHECHHS. OO0 1yMbIBaThH
U3MEPUTENIBHOTO Mpubdopa. MPUYMHBl  OTKJIOHEHUH. KomMMyHMKaTUBHBIE:
Tembl npoekToB: «Pusnyeckue | OCymECTBIATh CAMOKOHTPOJIb U B3aUMOKOHTPOJIb
puOopbI BOKPYT' Hacy, | JluuHocTHBIE:  copmHpoBaTh MO3HABATENIbHBIN
«®Dusnueckue SIBJICHUS B | HHTEpEC u TBOPUYECKHE CIOCOOHOCTH;
XYyJ10’KE€CTBEHHBIX yOEeXKIEHHOCTh B~ BO3MOXXHOCTH  TO3HAHHUSA
IIPOU3BENECHUAX (A. C. | mpuposl, B HE00X0IUMOCTH pa3yMHOIo
[Tymkuna, M. O. JlepMOHTOBa, | HCTIOIB30BAaHUSA JOCTHKECHUM HAYKH U TEXHOJOTUI
E. H. Hocoga, H.A. | nna  nganpHEHIero  pa3BUTHUS — UYEJIOBEYECKOTO
Hexkpacosa)y, «HoOeneBckue | oOiecTBa, OTHOIIEHHE K (PU3MKE KaK BJIEMEHTY
Jaypeatsl B 001acTu (QU3HKU» o011e4en0BeYeCcKOil KyJIbTYphl; CAMOCTOSTEIBHOCTh
B NPHOOPETEHUH HOBBIX 3HAHUN U MPAKTHUYECKHX
YMEHHI; TOTOBHOCTH K BBIOOPY )KM3HEHHOTO MTYTH B
COOTBETCTBUM C COOCTBEHHBIMH HHTEpECaMu |
BO3MOXXHOCTSIMU; MOTUBHUPOBATh 00pa30BaTEIbHYIO
JESATENIBHOCTh IIKOJIBHUKOB HA OCHOBE JIMYHOCTHO
OpPUEHTHUPOBAHHOTO MOJIX0/1a; (dhopmMupoBath
LIEHHOCTh OTHOLIEHUH JApYyr K ApYyry, YYMTEIIO,
aBTOpaM OTKPBITUA U HM300peTeHu#, pesylipraTtam
oOyueHus
2 | IlepBonavyajbHble cBedeHus o | [IpeamerHble: OOBACHAITD OIIBITEI, 6
CTPOCHUH BellleCTBA. | IOATBEPXKIAIOUIME  MOJIEKYJSIPHOE  CTpPOEHHUE
[IpencraBieHuss O CTPOEHUU | BEHIECTBA, ONBITHI 1O  OOHAPYKEHUI0  CHII
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BEIIIECTBA. OMBITHI,
MOATBEPXKJAIOIINE, YTO  BCE
BEIIECTBA COCTOAT U3 OTHEIbHBIX
YaCTHII. Monekyna -
MeJbyaiIas yacTHIla BEIeCTBa.
Pasmepsr monekyn. Auddysus B
KUAKOCTAX, razax M TBEPIBIX
tenax. CBa3p B IKHIKOCTIX,
razax U TBepAbix Tenax. CBs3b
CKOPOCTH i dy3un u
TeMnepaTrypsl Tesa. OUu3n4ecKuit
CMBICII B3aUMOJICCTBHUS
Mosiekyn. CyliecTBOBaHHE CHUJI

B3aMHOI'O IMPUTAKCHHUA n
OTTAaJIKUBaHUA MOIJICKYIIL.
SIBmenne CcMayuMBaHUS W HE

CMa4yMBaHUs Tel. ArperaTHble
COCTOSIHUS BEILIECTBA.
OcoOeHHOCTH TpeX arperaTHbIX

COCTOSIHHI BEIICCTBA.
OOBsICHEHHE CBOICTB  Ta30B,
JKUJKOCTEH M TBEPABIX TN Ha
OCHOBE MOJICKYJISIPHOTO
CTPOCHHUSI.

3auer 10 TeME

«[lepBoHauanbHbIE CBEACHUS O
CTPOEHHUH BEILIECTBAY.
JlabopaTopnasi paGora

2. Omnpenenenue pa3MepoB
MaJIbIX TeJl.

Tembl NpoeKTOB: «3apOKIeHUE
U pa3BUTHE HAy4YHBIX B3IJIAZ0B O

CTPOCHUU BEIIECTBAY,
«dudpdy3us  BOKpyr  Hacy,
«Y IUBUTENbHLIE CBOHCTBA
BOJIBD»

B3aUMHOTO MPUTSKEHUSI M OTTAIKUBAHUS MOJIEKYJ;
OOBSICHATH: (U3MYECKHE SBICHHS Ha OCHOBE
3HaHUIl O CTPOEHMM BEIIEeCTBA, OpPOYHOBCKOE
JIBI)KEHUE, OCHOBHBIC CBOWCTBA MOJIEKYII, SIBJICHUE
mupQy3un, 3aBUCUMOCTb CKOPOCTH MPOTEKAHUS
i dy3un OT TeMIepaTryphl Tela; CXEMaTHUYECKU
n300pakaTh MOJIEKYJBI BOJbl U KUCJIOPOAA;
CpaBHUBATh pa3Mepbl MOJEKYJ pa3HBIX BEIIECTB:
aHAJIM3UPOBATh PE3YJIbTAThl ONBITOB 110 JBUKEHUIO
MOJEKYynT # Au(GQy3uu; TPUBOIUTH MPUMEPHI
TupPy3un B OKpYKaIOLIEM MHUpPE, IMPAKTUYECKOTIO
UCTIOJb30BAHUSI CBOMCTB BEIIECTB B PA3IUYHBIX
arperaTHbIX COCTOSIHUSX; Ha0II0aTh U
WCCIIeIOBAaTh  SIBICHME  CMAuyMBaHUS W HE
CMauyuBaHMs TeJl, OOBSICHATh JaHHbIC SBJICHUS Ha
OCHOBE 3HAHWH O B3aMMOJACHUCTBHUH MOJICKYIT,
JIOKa3bIBaTh HAJIMYKME DPA3IUYUs B MOJIEKYJIIPHOM
CTPOCHUHU TBEPJIBIX TEJN, JKUAKOCTEH M Ta3oB,;
NPUMEHSTH TIOJYYEHHBIC 3HAHUS TIPU PELICHUU
3aja4; U3MEpATh pPa3Mepbl MajbIX Tel METOIO0M
PSIOB, pa3nuyaTh CIOCOOBI M3MEpPEHHs Pa3MepoB
MaJIbIX TeJI; MPEACTAaBIIATh PE3ybTaThl U3MEPEHUN
B BHJI€ TaOIMIl; paboTaTh B IpyIIe

Meramnpeamerssle: I[lo3naBaTenbHble: Bplpaxats
CMBICII ~ CUTYallUM  pa3jIMYHBIMH  CPEACTBAMHU
(pUCYHKHU, CUMBOJIBI, CX€MbI, 3HaKH)PerynsTuBHbIE:
Beiensate u 0co3HaBaTh TO, YTO YK€ YCBOCHO U
YTO ellle MOJUIeKHUT YCBOeHNI0 KoMMyHUKaTHBHBIE:

Bnagers  BepOambHBIMM U HeBepOaJbHBIMU
CpeacTBaMHu o01IeHus. OcyiecTBisTh
B3aMOKOHTPOJIb U B3aUMOIIOMOLIb.

JInyHOCTHBIE: CPOPMHUPOBATH  TO3HABATENLHBIN

WHTEPEC U TBOPUECKUE CITIOCOOHOCTH TP U3YUCHUH
TEIUIOBBIX SIBJICHUM, YBEPEHHOCTb B BO3MOYKHOCTHU
MO3HAaHUS TNPUPOALI HA TMPUMEPE HU3YUYCHUS
pasnuuHbIX  (HOpM  OBMKEHHS ~ MaTepuud  —
MEXaHHYEeCKOM M TEIUIOBOM, CaMOCTOSATEIFHOCTh B
MpUOOPETEeHUH 3HAHWKW 1O JaHHOMY pasleny,
Hay4YHUTHCS CAMOCTOSITEIHHO MPUOOPETATh 3HAHUS O
crnocobax  Teruiomepenaud U MPAKTUYECKOM
3HAYMMOCTH KOHBEKIIUU U WU3JIYyYEHHUs], , Pa3BUBATh
WHTEJUIEKTYyallbHbIE CIIOCOOHOCTH , YBaXKUTEIHHOE
OTHOIIIEHUE JIPYT K IPYTY, K YUUTEIIO.

B3aumogeiictBue Ten (22 u).
MexaHudeckoe IBYOKEHHE.
TpaekTopust JIBUXKEHHUS Tena,
myTh. OCHOBHBIE €AUHUIIBI TTyTH
B CH. PaBHomMepHoe m
HEpPaBHOMEPHOE JIBIDKCHHUE.
OTHOCUTENBHOCTh  JIBHIKECHHSI.
CKOpOCTh  PaBHOMEpPHOTO U
HEPaBHOMEPHOTO JIBIDKEHMUSL.

[peamerHeie: OnpenensiTb: TPACKTOPHUIO IBHKEHUS
TeJa; TEJO0, OTHOCHUTEIBHO KOTOPOTO MPOMCXOJUT
JBU)KEHUE; TyTh, NPOWACHHBIA 3a JAHHBIA
MMPOMEXXYTOK BPEMEHH; CKOPOCTh Teja 1Mo rpaduky
3aBUCUMOCTU IIyTU PaBHOMEPHOI'O JBUKEHHUSI OT
BPEMEHU; TJIOTHOCTh BELIECTBA; MAcCy TeJa MO €ro
00BEMY | TUIOTHOCTH; CHITy TSDKECTH 10 M3BECTHOMN
Macce Teja; Maccy Tela IO 3aJaHHOM  cuiie
TSOKECTH; 3aBUCUMOCTh M3MEHEHHUSI CKOPOCTH Tella

23
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BekropHbie " CKaJIsIpHBIE
busnueckue BEJIMYHHEI.
Ornpenenenue CKOPOCTH.
Onpenenenue IyTH,
IIPOWIEHHOT'O TEJIOM npu
pPaBHOMEpPHOM  JIBKEHUH, 10
dopMynie U C  TOMOIIBIO
rpaduKoB. Haxoxnenue
BpEMEHU JBUKEHUS TeJ.
SIBnenne unepuuu. IIposiBiaeHue
SIBJIICHUS WHEpLUUU
B3aumozenicreuu. Macca. Macca
- Mepa HMHEPTHOCTH  TeJa.

HNHepTHOCTH - CBOMCTBO TeJa.
Omnpenenenne Maccbl Telna B
pe3yJIbTaTe €ro B3auMOJACHCTBUS
C Apyrumu Tenamu. BeisicHeHue
YCIIOBUH pPaBHOBECHUS YYCOHBIX
BecoB. IlnmoTHOCTH BemiecTsa.
W3meHeHue miI0THOCTH OJIHOTO U
TOTO xKe BELIECTBa B
3aBUCUMOCTH oT €ero
arperaTHoro COCTOSIHUS.
Onpenenenne Maccbl Tejla IO
ero o0beMy ¥  IUIOTHOCTH,
o0beMa Tela MO €ro macce u
IUIOTHOCTH. N3menenne
CKOPOCTH TeJia MpHU JACUCTBUU Ha
Hero gpyrux Tten. Cuma -
NpUYMHA HU3MEHEHHUS CKOPOCTH
JIBUKEHUS, BEKTOpHas
buznueckas BEJINYUHA.
['paduueckoe HU300pakeHne
CUJIBL. Cuna - Mepa
B3aumojeiicteuss  ten.  Cuta
Tsokectd. Hanmumume TArorenus
MEXIY BCEMU TeJIaMH.
3aBUCUMOCTh CHJIBI TSDKECTH OT
Macchbl Tena. CoboniHOE
najgeHue Tein. Bo3HUKHOBEHHE
cuibl ynpyroctu. [lpupona cuiibt
YIPYTOCTH. OnbITHBIE
MOATBEPKJICHUS CYIICCTBOBAHUS
cuibl ynpyroctu. 3akoH ['yka.
Bec Tema. Bec Tena - BekTOpHas
dusnueckas BenuunHa. OTIUYHE
Beca Tela OT CHJIbl TSDKECTH.
Cwia TsSKECTH Ha  JPYrux
maHeTax. M3yuenne yctpoicrsa
JrHamomeTpa. M3mepeHus cui ¢
MTOMOILBIO JUHAMOMETPA.
PaBHoxeiicTByrO1Iast CHUIL

oT MPUIIOKEHHON CHJIBI; JIOKa3bIBaTh
OTHOCUTEIIBHOCTh JBIDKEHHS Tella; PacCUUTHIBATH
CKOpPOCTh Tejla NpPU PaBHOMEPHOM U CPEIHIOIO
CKOPOCTh TpPH PAaBHOMEPHOM JBIDKCHHH, CHILY
TSOKECTH U BEC Teja, PaBHOJACHCTBYIOILYIO IBYX
CHJI; pa3inyaTh PaBHOMEPHOE M HEPaBHOMEPHOE
JBIDKEHUE;, TIpapuuecKku H300paxkaTb CKOPOCTb,
CHJly M TOYKY €€ MPHUJIOKCHHS; HAXOIUTh CBS3b
MEXJy B3aUMOJAEHCTBHEM Te€l M CKOPOCTbIO MX
JIBYDKCHUS; yCTaHaBJIMBATh 3aBHCUMOCTh
U3MEHEHMsI CKOPOCTH JIBUXKEHMs Tela OT €ro
Macchl; pa3nuyarh MHEPIHUIO M WHEPTHOCTH Tela;
OIpeNleNIATh IUIOTHOCTh BELIECTBA; PACCUUTHIBATH
CHJTy TSDKECTH M BEC Tela; BBIIENATH 0COOCHHOCTH
IUTAaHEeT 3€MHOM TIpynmbl M IUIAaHET-TUT'aHTOB
(paznmuure U o0mmMe  CBOWMCTBA);IIPUBOJIUTH
IpUMEpbl B3aUMOJICHCTBUS TeJ, NMPUBOJAIIEIO K
M3MEHEHHIO WX CKOPOCTH; MPOSBICHUS SBICHUS
WHEpUUH B OBITY; TPOSBICHUS TATOTECHHS B
OKpy’KalolleM  Mupe;,  BUAOB  JedopMaluy,
BCTpEYAIOIMUXCs B OBITY; pa3NWYHBIX BUIOB
TPEHUs; Ha3blBaTh CHOCOOBI  YBEJIMYEHUS U
YMEHBIICHUS  CHJIBI  TPEHHs;  PacCUUTHIBATH
PaBHOACWUCTBYIOIYIO  JIBYyX CHUJ; IE€PEBOAMTH
OCHOBHYIO €IMHHIy IIyTH B KM, MM, CM, mM;
OCHOBHYIO €JMHMIly Macchl B T, T, MI; 3Hau€HUE
IJIOTHOCTHU U3 KI/M3 B r/cM3; BeIpakaTh CKOPOCTD B
KM/4, M/C; aHaJU3UPOBaTh TaOJIMYHBIC JaHHBIE;
paboTaTh ¢ TEKCTOM Y4eOHHKA, BBIICISATH TIIaBHOE,
CHCTEMaTU3UpOBaTh U 0000IIATh IOJy4YeHHbIE
CBEJIEHUS O Macce Teja; MPOBOAMUTH IKCIIEPHUMEHT
0  HW3YYEHUI0  MEXaHMYECKOro  JIBMXKCHMS,
CpaBHUBATh ONBITHBIC JaHHBIC; YKCIIEPUMEHTAIHLHO
HaXoAWTh  PABHOJAEHCTBYIOUIYIO  JBYX  CHIIL
MPUMEHSTh 3HAHUS K PEIICHHUIO 3aJad; M3MEpsTh
o0beM Tela C  TMOMOUIbI0  M3MEPHUTEIHHOIO
MWIMHAPA; TUIOTHOCTh TBEPAOTO TeJIa C TIOMOIIBIO
BECOB U U3MEPUTENILHOTO IWIINHAPA; CUITY TPEHHS C
MOMOIIBI0 JMHAMOMETpA; B3BEIIMBATH TEJIO Ha
y4eOHBIX BecaXx M C HMX IOMOIIBIO OIpPEesATh

Maccy Tena; MOJIL30BaThCS pa3HOBECAMU;
rpaflyupoBaTh TMPYKHUHY; TOJIy4aTh IIKAIy C
3aJaHHOM  I[EHOM  JIeJICHUS, aHaJIM3UPOBATh

pe3yJbTaThl U3MEPEHUN W BBIYUCICHUMN, J€JaTh
BBIBOJIBI; MPEACTABIATh PE3YIbTAThl U3MEPEHHUIN U
BBIYHCIICHUH B BUIE€ TaOIUIl; paboTaTh B TpyIIIe
MeTtanpeaMeTHEIE!

[To3naBarenbHble: Boigensats u  ¢GopMynupoBath
TO3HABATEIBHYIO 1eb. Brigensats
KOJIMYECTBEHHBIC  XapaKTEPUCTUKA  OOBEKTOB,
3aJlaHHbIE CIIOBaMHU. BbIpakaTh CMBICT CHUTyaluu
pa3IMYHBIMU CPEACTBAMU — CJIOBECHO, PUCYHKH,
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CnoxxeHue JIBYX CHII,
HaIIPaBJICHHBIX o OJIHOU
IPsIMOI B OZJHOM HAINPAaBICHUU U
B MIPOTUBOMOJIOKHBIX.
I'padpuaeckoe n300pakeHue
pPaBHOJICHCTBYIOIIEH JBYX CHIL
Cuna tpenus. M3sMepeHue Cuiibl
TpEeHUs CKOJbKeHUsl. CpaBHEHHE

CUJIBI TPEHUSA CKOJIbXCHUS C
CUJION TpEeHUS KayeHUS.
CpaBHEHME CWIbl TpEHUS C
BecoM tena. Tpenue nokos. Posb
TpeHuss B TexHHKE. CrocoObl
YBEJIIMYECHUSI W YMEHBUICHUS
TpEHUs.

Koutpoabuble padorsl 110
TeMaM «MexaHu4ueckoe
JBHIKCHUEY, «Maccay,
«IInotHOCTE BemiecTBay, «Bec
Tenay, «I"paduueckoe

nzo0paxkenne cunm», «CHIb,
«PaBHOIEUCTBYIOIIAS CUID».
JlabopaTopHbie padoThI

3. H3mepeHue Macchl Tena.

4. N3mepenue o0bema
TBEP/OTO Tena.

5.  OmpeneneHue IUJIOTHOCTH
TBEP/OrO Tena.

6. UccnenoBanue CHJTBI
YIIPYTOCTH.

7. T'panynpoBaHu€ NPYXUHBI U
WU3MEpPEHUE CUII TUHAMOMETPOM.
8. HccnenoBanue 3aBHCHMOCTH
CHWJIBI TPEHUS CKOJBXKEHHS OT
IJIOIIAN COTIPUKACAIOLIUXCS
TEJ U MPHKUMAIOILIEN CHUIIBL.

Tembl npoekToB «HEpuus B
KU3HN uenoBeka», «[lmoTHoCTh
BEIIECTB Ha 3eMJjie U IUIaHEeTax
Conneunoil cucremsl», «Cuna B

rpadgukn. AHaIM3UPOBATh YCIOBUS M TPEOOBAHMS
3a1aud. BpIpaxkaTh CTPYKTypy 3ajaud pa3sHbIMU
CpencTBamMu, BBIOMpPATh OOOOIIEHHBIE CTPATETUH
pelIeHus. Odopmisath JUAJIOrH4eCKOe
BBICKa3bIBaHUE B COOTBETCTBUU C TPeOOBAHUAMU
peueBOro  ATHKETa, Ppa3IHyYaloT OCOOCHHOCTHU
JUAJIOTHYECKOM M MOHOJIOTMYECKOM  peud,
ONMCHIBATh OOBEKT: TIepeAaBasl €ro BHEIIHUE
XapaKTePUCTUKH, HCIOJIb3YIOT  BBIPA3UTEIIbHBIC
cpencraa S3BIKA. Co3znaBaTh JITOPUTM
JESITeIbHOCTH IIPU PELIEHUHU MPOoOJIeM MOMCKOBOIO
Xapakrepa. AHaIU3UPOBATh Pa3IUyuUs U IPUYUHBI
UX IMOSIBJICHUS NIPU CPABHEHUH C 3TAJIOHOM
Perynarusneie: [IpuHrMaTh MO3HABaTENbHYIO LI
U COXPaHATh €€ HpPU BHIIOJIHEHUU Y4YEOHBIX
nerictBuii. CpaBHUBATh CBOM CIOCOO JEHCTBUS C
9TaJIOHOM CocraBnATth IUIaH u
MIOCJIEI0BATENbHOCT AeicTBUi. CpaBHUBATh CBOMU
coco0 peiictBuss ¢ stanoHoM. [IpenBocxuiarh
pe3yabTar: 4ro Oyner, eciu...?
KommynukaTuBHble: Oco3HaBaTb CBOM JEHCTBHSL.
Vmerh HaBBIKM KOHCTPYKTUBHOIO OOULICHHS B
Manblx  rpynnax.  OnuchiBaTh  COAEpIKaHME
COBEpLIAEMbIX JEHUCTBUH U JAlOT UM OLEHKY.
YMmeTh (MM pa3BUBaTh) CIOCOOHOCTH C MTOMOIIBIO
BOIPOCOB J100bIBaTh HEAOCTAIOLIYI0 MH(POPMALIHIO.
OnuceiBaTh cofepKaHUE COBEPIIAEMBIX JEHCTBUM.
JlenaTp BBIBOJBI.

JluyHocTHBIE: CHOPMHUPOBATH  MO3HABATEIHHBIN
UHTEpeC U TBOPUECKHUE CIIOCOOHOCTH NMPH U3YyUEHUN
paznena «B3anMoOAenCTBHE TEN», YBEPEHHOCTh B
BO3MOXXHOCTH IIO3HAHUS MPHUPOABI Ha IpUMEpE
M3Y4YECHHUsSI Pa3INYHBIX (OPM JBHUKEHHUS MaTepUU —
MEXaHUYECKON MU TEIUIOBOM, CaMOCTOSITEILHOCTH B
MpUOOPETEeHNU 3HAHMW IO JAaHHOMY pasleny, ,
pa3BUBaTh MHTEIJIEKTYyaJIbHblE CIIOCOOHOCTH
YBaXXUTEJIBHOE OTHOIIEHHWE Jpyr K JApyry, K
YUUTENIO.

Hammx pykax», «Besnecymee

TPEHHE

aBJieHune TBepPAbIX Ted, | [IpeameTHele: [TpuBoauTh MIPUMEPHI, 19
JKHKOCTel M ra3os. /laBieHue. | TOKA3bIBAIOLINE 3aBUCUMOCTh JEHCTBYIOLIEN CUIIBI
Qdopmyna g HaxXOXIEHHS | OT IO OTIOpbI; MO/ITBEP K IA0IIUE
JaBieHus. EQUHUIBI AaBlEeHUS. | CYIIECTBOBAHUE BBITAJIKHABAIOLIEH CHUJIBL;

BrisicHenune croco0oB
U3MEHEHUs JaBJCHHs B OBITYy U
TEXHHUKE. [Ipyumnnsl
BO3HMKHOBCHHUS JIaBJICHHUS Ta3a.
3aBHCHMOCTb JaBJICHUS Tasa
aHHOW Maccel OT o0beMa u

YBEIWYECHUSI TUIOMIAAN OIMOPHI I yYMEHBIIICHUS
JABJICHUS, COOOIIAIOIIUXCS COCYIOB B OBITY,
MIPUMEHEHHUSI TTOPIITHEBOTO KUJIKOCTHOTO Hacoca |
THIPABIMYECKOTO TIpecca, IUIaBaHWS Pa3TUYHBIX
TeI ®W OKUBBIX OPraHU3MOB, TIUIAaBaHUS |
BO3JIyXOIUIABAHUS; BBIUUCISITH  JABJICHHE  TIO
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Temneparypbl. Paznuuus mexny
TBEPJBIMHU TEJIAMH, KUJIKOCTSIMHU
u razamu. llepenaya naBieHHs
JKUJKOCTBIO M Ta30M. 3aKoH
ITackang. Hamuuue naBieHUA
BHYTPH JKMJIKOCTH. Y BEJIMYECHUE
JTABJICHUS C IIyOMHON
HOTPY>KEHHSL. Ob6ocHoBaHMe
PacIoI0KEHHS MOBEPXHOCTHU
OJHOPOJHOM JKUIKOCTU B
coolIaromuxcst  cocygax Ha
OJHOM YpOBHE, a >KUAKOCTEH C
pa3HOl IJIOTHOCThIO — Ha
pa3HBIX YPOBHSX. Y CTPOMCTBO U
neiictBue nuio3a. AtMochepHoe
JIaBJICHHUE. Bnusinue
atMoc(epHOro  naBleHUs  Ha
JKUBBIE OpraHu3Mbl. SIBieHwHS,
MOATBEPKIAIOIINE

CYIIIECTBOBaHHE aTMOC(EpHOro
JIABJICHUSI. Omnpenenenue
atMochepHoro naBieHus. OMNbIT
Toppuyesnmu. Pacyer cwibl, ¢
KOTOpOil aTMocdepa AaBUT Ha
OKpY>KaroIue MPEMETHI.
3HaKOMCTBO ¢  paboToit U
YCTPOHCTBOM OGapomertpa-
aHepouna. Mcrnonb3oBaHue €ro
npu METEOPOJIOTUYECKUX
HaOmoleHusIX.  ATMocdepHoe
JIaBJICHNE Ha Pa3JIMYHBIX
BBICOTAX. YcerporcTBo 5
MPUHIUTT JICHCTBUS OTKPBITOTO
KUJKOCTHOTO U METAJUIMYECKOTO

MaHOMETPOB. [TprHIMN
JEHUCTBUS MIOPLIHEBOTO
KUJKOCTHOTO Hacoca 51
TUAPABINYECKOTO mpecca.
®dusznueckue OCHOBBHI PalbOTHI
TUAPABINYECKOTO mpecca.
[TpuauHbI BO3HUKHOBEHUS
BBITAJIKUBAIOIEH CHJIBI.
ITpupona BBITAIIKABAOIIEH
CHUJIBI. 3aKkoH Apxumena.
IInaBanue TeJ. Ycnosus
IJIaBaHus Tel. 3aBHCHUMOCTD

NIyOMHBI TIOTPY)KEHHUs Tella B
JKUJKOCTb OT €ro IUIOTHOCTH.
®u3nYecKue OCHOBBI IUIABaHUSA

CylOB M  BO3JIyXOIUIaBaHHUS.
Bonursii U BO3AYIIHBIN
TPAHCIOPT.

U3BECTHBIM Macce U 00beMy, Maccy BO3ayXa,
atMocepHoe  maBiieHue, —cuiny — Apxumena,
BBITAJIKABAIOUIYIO CUJTY IO JJAHHBIM 3KCIIEPUMEHTA;
BbIpaXaThb OCHOBHBIC €IWHHUIIBI AaBieHus B klla,
rlla; oTiinuaTe ra3el MO UX CBOMCTBAM OT TBEPIBIX
TEN W SKUIKOCTEH; OOBSICHATH: NaBICHHWE ra3a Ha
CTEHKH coCyJa Ha OCHOBE TEOpPUHM CTPOEHUS
BEILIECTBA, OpUYMHY  [epeaadu JABJICHUS
KUIKOCTBIO WJIM Ta30oM BO BCE CTOpPOHBI
OJIMHAKOBO, BJIIMSHUE aTMOC(EPHOTO JaBIICHUS Ha
KUBBIE OPraHu3Mbl, HU3MEpPEHHE aTMOC(HEpPHOro
JTaBJICHUS C TOMOMIbI0 TpyOku Toppuderiu,
W3MEHEHHE aTMOoc(EepHOro JaBlieHUS IO Mepe
YBEJIMYCHUS BBICOTHI HAJl YPOBHEM MOPSsI, MPUUHUHBI
IJIaBaHUsl  TeJl, YCJIOBHUS  IUIaBaHUA  CYJOB,
W3MEHEHUWE  OCaJKh  CYyJHA;  aHAJIW3UPOBATH
pe3yabTaThl SKCIIEPUMEHTA 110 U3YyYEHUIO TABJICHUS
rasza, OMBIT MO TMeperaye MaBJICHHUS >KUIKOCTHIO,
OTIBITHI C BEIEPKOM ApXUMEa; BBIBOJAUTH (HOPMYITY
JUIsL pacyeTa JaBJICHUs XKUIKOCTU Ha JTHO U CTEHKH
cocyqa, JUIsl ONpeeNieHUs BBITAIKUBAIOIICH CHUJIBL;
yCTaHaBJIMBATh 3aBUCUMOCTb M3MEHEHUSI JABJICHUS
B KUJKOCTH M Tra3e C H3MEHEHHUEM TIJIyOWHBI,
CpaBHMBaTh aTMOc(hepHOe JIaBIeHHE HAa Pa3IMUHBIX
BBICOTAX OT [OBEPXHOCTU 3eMJIM; HalII0AaTh
OTIBITHI 110 U3MEPEHHUI0 aTMOC(EpPHOTO AaBICHUS U
JIeaTh BBIBOJBI, Pa3IM4aTh MAaHOMETPHI MO LEJISIM
WCIONBb30BAaHUS;  YCTaHABIMBAaTh  3aBHCHUMOCTH
MEXIy U3MEHEHUEM YPOBHS >KHIKOCTH B KOJEHaX
MaHOMeTpa u JTABJICHUEM; JIOKa3bIBaTh,
OCHOBBIBasICh Ha 3akoHe Ilackans, cyiiecTBoOBaHUE
BBITAJIKUBAIOLLEH CUJIBbI, JACHUCTBYIOIIEH Ha TEJO;
YKa3bIBaTh TMPUYUHBI, OT KOTOPBIX 3aBUCUT CHJIA
Apxumena; pabotaTh C TEKCTOM Yy4eOHHKa,
aHanM3upoBaTh (OpMyJbl, 0000IIaTh U JeNaTh
BBIBOJIbI; COCTAaBJISITh IIJIaH IPOBEJIECHHUS OIBITOB;

MPOBOAUTH OIIBITHI o 00HapY>XKEHUIO
aTMochepHoro TaBJICHHUSI, U3MEHEHUIO
aTMOC(EepHOTO TABJICHUS c BBICOTOH,

aHAJIN3UPOBATh UX PE3YJbTAThl U JEJIaTh BBIBOIBL;
MIPOBOJIUTH MCCIIEOBATEIBCKAM 3KCIEPUMEHT: IO
ONPEIEICHUI0  3aBUCUMOCTH  JABJICHUS  OT
neicTByromell  Ccuiibl, € COOOIIAIOIIKUMUCS
COCY/laMH{, aHAIU3UPOBAaTh DPE3yJbTaTbl U JAENaTh
BBIBO/JIbI; KOHCTPYHMPOBATH pubop JUTSt
JEMOHCTPALlMM  TMJIPOCTATUYECKOIO  JIaBJICHUS;
U3MEpATh aTMOC(EpHOE [aBJIEHHE C IOMOUIbIO
O6apoMeTpa-aHepouaa, JaBICHHE C  IOMOIIBIO
MaHOMETpa; NPUMEHATh 3HAHUS K PEIICHUIO 3a/1a4;
OTBITHBIM TYTeM OOHApY>XKUBATh BBHITAIKHBAIOIEE
JEHCTBUE )KUIKOCTH Ha MOTPYKEHHOE B HEE TelO;
BBISICHUTB YCJIOBHS, NP KOTOPBIX TE€JO IUIABAET,
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KparkoBpemeHHbie
KOHTPOJIbHbIEe Pa00ThI IO TEME
«/laBneHue TBEpIOro Tena»; Mo
TeMe «J/laBiaeHue B KUIKOCTH U
raze. 3akoH Ilackams».

3aver 1o Teme «/laBieHue
TBEPIBIX TN, JKUIKOCTEH U
razos".

JlaGopaTopHbie padoThI

9. H3yyeHue BBITAIKHBAIOIICH
CHUIBI, JEHCTBYIOIEH Ha
MOTPYKEHHOE B )KHJIKOCTh TEJIO.
10. BrisicHenue YCIIOBHI
TUTABAHMS TEJIa B )KUKOCTH.
Tembl  npoekToB  «TaiiHbI
nasneHus», «Hyxna nu 3emie
atMochepay, «3aueM  HYKHO
U3MEPSTh TaBJICHHUEY,
«BpITankuBaromas Cuiia»

BCIUIBIBAET, TOHET B KUJKOCTH; pabOTaTh B TpyIIIe
MeranpeameTHbIe:

[To3naBarenbHble: AHANIU3UPOBATH YCIOBHUS U
TpeOoBaHUs 3a1aun. BwIpaxkaTb CTPYKTYpy 3a7auu
pa3HBIMH CpPEACTBAMH, BBIOMPAIOT 00OOIIECHHBIE
CTpaTeruu  pemeHus. [IpuBOOUTH  MpHUMEpPHI
YCTPOMCTB, OOBSICHSIOT NPUHLMI HX JCHCTBHUSL.
W3Bnekarp  HeoOXoammylo  uHpopMmanui U3
TEKCTOB Pa3IMYHBIX KaHPOB. BbIENATh OOBEKTHI U
MIPOIIECCHI C TOUYKH 3PEHUS 1IEJI0Tr0 U YyacTei
OO6HapyXuBaTh CYIIECTBOBAaHUE BBITATKUBAIOLIECH
CHJIBI, BBIBOIUTH (HOpMyny Aisi €€ BBIYHUCICHHUSA,
npenjaratb  CrocoObl u3MepeHus. Boiaenars u
¢dbopmynmpoBate  mpoOiIeMy. YcranaBiIuBaTh
MIPUYHUHHO-CIIEICTBEHHbIE CBSI3U. Boigensats
00001IEHHBIN CMBICT U (POPMATIBHYIO CTPYKTYPY.
Perynsatususie: CamocrosTenbHo (OpMYyIupOBaTh
MO3HABATENBHYIO 3a/la4y W CTPOUT JEHCTBHA B
COOTBETCTBUM C HEW. BbIpakarb CMBICH CHUTyallUH

pa3UYHBIMM  CpPEJICTBAMU (PUCYHKH, CHUMBOJIBL,
CXEMBI, 3HAKH). CocraBnsTth IJ1aH u
[10CJIe10BaTENbHOCTD JEHCTBUI.

KommyHukaTuBHbple: YMeTh (MM pa3BHUBAaTh)

CIOCOOHOCTh € TOMOILIBIO BOMNPOCOB JOOBIBAaTh
HE0CTAIONTYI0 HH(pOpMAITHIO

BHOCUTP  KOpPpeKTMBBI M JOIIOJHEHUS B
COCTAaBJICHHBIC IIJIaHBI BHeypO‘IHOfI JACATCIIBHOCTHU
YMeTb NpeacTaBiIsATh KOHKPETHOE COLCPKAHHUE U
COO00IIaTh €ro B MMCbMEHHOM U YCTHOU (opMe
OnuceiBaTh copepkKaHUE COBEPIIAEMBIX IEHCTBUI
C LEJIbI0 OPUEHTUPOBKHU IIPEAMETHO-IIPAKTHYECKOU
WJIM UHOM JIEATENbHOCTH

PabGorate B rpymnme. YMeTh ciymiaTh M CIBIIIATH
Ipyr apyra. MHTEpecoBaTbCs 4y:KMM MHEHHEM H
BBICKa3bIBaTh CBOC

JInyHOCTHBIE: CPOPMHUPOBATH  MO3HABATENbHBIN
MHTEPEC U TBOPUYECKHE CIIOCOOHOCTH MPU U3YUYEHUU
pazaena JlaBneHWs TBEpABIX TeEI, XKUAKOCTEH H
ra3oB, YBEPEHHOCTb B BO3MOXHOCTH IIO3HAHUS
MpUPOABI HA NpHUMEpax, CaMOCTOSATENbHOCTh B
MpUOOPETEHUU 3HAHUW 1O JaHHOMY pasleny,
pa3BUBaTh MHTEIJIEKTYyaJlbHble CIIOCOOHOCTH
YBaXKHUTEIBLHOE OTHOIIEHHE Opyr K JOpyry, K
YUUTENIO.

PabGora 1 MOIIHOCTH. JHEPrusi.
Mexanuueckass ~ pabora, ee
¢uznyeckuit cmbicia. MoOIIHOCTD
XapaKTepUCTHKA CKOPOCTHU
BbINOJHEHUsT paboThl. [IpocThie
MeXaHu3Mbl. Peruar. VYcnoBus
paBHOBecHsl pblyara. MOMEHT
CHIIbI — (U3UYECKasi BEIUYMHA,

[penMerHbie: BoruncnsaTe MeXxaHu4yeckyio paboTy,
MOIIIHOCTh TI0 HK3BECTHOH paboTe, HHEPTrUIo;
BBIpAXKaTh MOIIHOCTh B PAa3JIUYHBIX €IMHUIAX;
ONPEAEIIATH yCIIOBUS, HEOOXOTUMBIE JUIsL
COBEPIICHUS] MEXaHUYECKON padOTHI; IJICYO CHUJIBI;
LEHTP TSKECTH IUIOCKOTO TEJa; aHaJUu3UpOBaTh
MOIITHOCTH  PA3JIMYHBIX MPUOOPOB; OMBITHI C
MOABMIKHBIM W HEMOABMXKHBIM  Osiokamu; KITJ]
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XapaKTepU3yroIas JIEUCTBUE
cunbl.  [IpaBuio  MOMEHTOB.
YerpoiictBo u JNIEUCTBUE

pBIYQXKHBIX BeCOB. [lOABHXKHBIN
U HENOJABIXKHBIN  OlokH —
MPOCThIE MEXaHU3MbI. PaBEeHCTBO
paboT mOpU  HUCHOJIB30BAHUU
IPOCTBIX MEXaHU3MOB. «30JI0TO€E
paBujao» MexaHuku. LleHTp
TspKecTH Tena. LleHTp Tskectu

pa3IMYHbIX TBEPABIX TeN.
Cratuka — paszfesl MeXaHUKU
U3Y4arOIIUN yCIOBUS
paBHOBecHs  Tel. Y CIOBHS
paBHoBecust Ten. llonarue o
MOJIC3HOM W TIOJHOW pabore.
KIIJI wmexanm3ma. Hakmonnas
mockoctb. Omnpenenenne KI1JI
HaKJIOHHOM IUIOCKOCTH.
DHeprusi. [TorenuuanbHas
SHEPrusl. 3aBUCUMOCTh

MOTCHIIMAIPHOM DJHEPrUU Tela,
MMOTHSATOTO HAaJ 3eMJIEH, OT €ro

Macchl M BBICOTBHI IOABEMA.
Kunernueckas JHEPIHUsl.
3aBUCUMOCTh KUHETUYECKON

OSHEPIUH OT MACCHI Te€la U €ro
ckopoct. [lepexon ogHoro Buja
MEXaHUYECKON JHEpruu B
npyrou. Ilepexom sHeprum oOT
OJIHOTO T€Jla K APYTroMy.

3aver mno Teme «Pabota wu
MOIIIHOCTb. DHEPTHUS.
JlabopaTopHbie padoThl

11. BersicHeHne YCIIOBHS
paBHOBECHSI pplUara.

12. Ompenenenne KIIJI mpu
NOJBEME TeNa M0 HAKJIOHHOHN
IIJIOCKOCTH.

Tembl npoexkToB «Pbluaru B
ObITY W KUBOM  MpPHUPOAEY,
«/laliTe MHE TOYKY OIOpBI, U
MOAHUMY 3EMITIO»

Pa3IMYHBIX MEXaHU3MOB; IIPUMEHSATH YCJIOBHSA
paBHOBECHs] pblyara B IPAKTUYECKUX LEIAX:
IOABEM M IEpEMEIIECHUE TIpy3a; CpPaBHUBATH
JEICTBUE MOJBMKHOTO M HENOABH)KHOIO OJIOKOB;
YCTaHaBIIMBAaTh 3aBHCHMOCTb MEXIy
MEXaHU4eCKOH paboToi, cHJoOW ¥ MPOiAEHHBIM
nyTeM; MeXAy paboToll M sHepruel; MpUBOAUTH
IIPUMEPBL: WIIIOCTPUPYIOIIHME, KaK MOMEHT CHIIBI
XapaKTepU3yeT NEHUCTBUE CUIIBI, 3aBUCAILLEE U OT

MOoAyJd CHJibl, W OT €€ IlIC4a, IIPUMCHCHUA
HEIMOABUXKHOT'O u IIOABUKHOI'O OJI0KOB Ha
IIPAKTUKCE, PA3INIHBIX BUJI0B PpaBHOBCCHUA,
BCTpE€UYAOIIUXCA B 6BITy; TECII, 06J1az[a101111/1x

OJTHOBPEMEHHO M KMHETUYECKOM, U MTOTEHIIMATbHON
SHEpruei; MPEeBpaIlleHUs] SHEPTUM U3 OJHOTO BHUJA

B Jpyroii; paboTraTh C TEKCTOM Y4YeOHHKa,
00001aTh W JeNaTh BBIBOJbBI, YCTaHABIUBATh
OIIBITHBIM IMyTeM, qTo I10JIE3HAasA pa60Ta,

BBIITIOJIHCHHAA C IIOMOLIBIO IMPOCTOr0 MEXAaHU3Ma,
MCHBIIC HOJIHOI>'I; BHUA PABHOBCCHA 110 U3MCHCHHIO
IOJIOKCHHA LCHTpPA TKECTU TEJIa, IPOBECPATH
OIIBITHBIM ITYTEM, IIPpHU KaKOM COOTHOHICHUH CUJI U
HX IUICY pbIdar HaXOAWTCSA B PAaBHOBCCHUU,; IIPABUIIO
MOMCHTOB, pa6OTaTB B I'pyHric; NpuMCHATb 3HAHUA

K pELICHUIO 3a/7ad4; JIEMOHCTPUPOBATH
Mpe3eHTallNi;  Yy4acTBOBaTh B OOCYXJCHHH
JIOKJIAJIOB U MPE3CHTALUI

Mertanpenmernbie: [lo3HaBarenbHbIE: OOBSICHSTH
(¢busuveckue  SBJICHUS, TMPOIECChl, CBSI3U U
OTHOILICHUS. Boigensate u  dopmynupoBath
TO3HABATEIBHYIO LEb. Brinensars
KOJIMYECTBEHHBIE  XapaKTEPUCTUKU  OOBEKTOB,

3aJlaHHBIE CIIOBaMU. AHAJIU3UPOBATH YCJIOBHS U
TpeOoBaHUs 3a1aun. BwIpaxkaTb CTpYKTYpy 3afauu
pa3HBIMH CpEJCTBAMHU, BBIOMPATh OOOOIIEHHBIE
CTpaTeTMH peuleHus. Bbiiensats 00beKTH U
IIPOLIECCHI C TOYKH 3PEHUS LEJI0T0 U YacTeH.
PerynaruBuble:  (GpopMHpPOBATH KOHTpOJIb U
CaMOKOHTPOJIb.

[IpyHMMaTh NO3HABATENBHYIO LIETb U COXPAHATH €€
P BBINOJIHEHUHU y4eOHbIX aercTBuil. CocTaBlIATh

J1aH u MOCJIEIOBATEIbHOCTD JEHUCTBUM.
Pacipenenste  ¢dynkummm uw oO0beM  3amaHU.
CamocTosiTenbHO (dbopMynupoBarth

MMO3HABATENbHYIO 1eJIb. OCYIIECTBIATH AEHCTBUS,
MPUBOJIAIINE K BBIMOJHEHUIO TIOCTABICHHOMN IEIH.
CpaBHHMBATH CBOM CITOCOO JACHCTBHUS C TAJIOHOM

KoMMyHHKaTHBHBIC: YUHUTBCS OCO3HaBaTh CaMOTO
ceds CBOIO  CIIOCOOHOCTh K  IMPEOJOJICHUIO
MPETSITCTBUA M CaMO KOPPEKIUHU, CAaMOCTOSITEITLHO
WCTIPABIIATh  OMMUOKH. YUHUThCS  3PGHEKTHBHO
COTPYIHUYATh B TPYIIE: PACTPEACNsoT QYHKIIUU
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1 00S3aHHOCTH B COOTBETCTBUHU C MOCTABIEHHBIMU
3a7a4aMyd U HMHAWBHAYAJbHBIMH BO3MOKHOCTSIMHU.
VYcranaBnuBath paOoure OTHOILEHUS, YYUTHCA
3¢ (HEeKTHBHO COTPYAHWYATh H CIHOCOOCTBOBATH
MPOTYKTUBHOU KOONEPALINH. OnuceiBaTh
COZEpPKAHUE COBEPLIAEMBIX NEHCTBUU U JaBAaTh UM
OLICHKY.

JIndHoCTHBIE: Cc(HOPMHPOBATH  TO3HABATEIHHBIM

UHTEpEeC u TBOpUYECKHUE CIOCOOHOCTH;
yOeXKJICHHOCTh B BO3MOXXHOCTH  TIO3HAHHUSA
IPUPOJBDI, B HE00X0IMMOCTH pa3yMHOI0

KCMOJIb30BAHUS JTIOCTH)KECHUN HAYKU U TEXHOJIOTUH,
0 3HAYUMOCTH DHEProcOCPEKEHHUs, pPa3BUBATH
WHTEJUICKTyaJIbHbIE CITIOCOOHOCTH, YBaXUTEIHHOE
OTHOLLIEHHUE JAPYT K APYTY, K YUUTEIIO.

IoBTOpenue 3
68
8 kaace (69 4., 2 4. B HeeJ110)
Neo | Tema paznena [Inmanupyemble pe3ysabTaThl OCBOCHUS Matepuasia | Kos-Bo
(KOHKpemu3uposamul 0Jisi pazoena) 4acoB
1 | TemuioBbie siBaeHusi. TemnoBoe| [Ipeamerneie: PaznuuaTh TeIuioBble sIBiICHUS, | 22

JBIJKEHHE. OcobeHHOCTH
JIBUKEHUS ~ MOJEKYI. CBs3b
TEMIEPATYphl Tela W CKOPOCTH
JBIOKEHUSA €ro MOJIEKYI.

JBrm>keHue MoOJIeKydl B rasax,
KUIKOCTAX M TBEPIABIX Tejax.
IIpeBpamienue SHepruu Tena B

MEXaHUYECKUX IpolLeccax.
BuyTpenHsas ~ oHeprus  Teuna.
YBenuueHue BHYTPEHHEHN

SHEPTUU Teja MyTeM COBEPIICHUS
paboTel Hag HUM WIH  €e
YMEHBIIIEHUE TIPU COBEPIICHUH
paboter  TemoMm.  M3MeHeHue
BHYTPEHHEH SHEPTrUu Teia MyTeM
TeTIoTnepe1avuu.

TermonpoBOAHOCTB. Paznuune
TEIJIONPOBOJHOCTEN  PA3IMYHBIX
BEIIIECTB. Konekius B
JKUAKOCTAX M razax. OObsIcHEHUE
koHBekuuu. Ilepenaua sHepruum
W3IIY9CHHUEM. OcobGeHHocTH
BHUJIOB TeIrIonepe1ayu.
KonnuectBo TemnoTel. EmuHUIBI
KOJIMYECTBA TEIUIOTHI. Y IelIbHas
TEINIOEMKOCTD BEIIIECTBA.
Dopmyna JUISL pacuera

arperaTHble COCTOSIHUS BEIIECTBA; aHAIM3UPOBATh
3aBUCUMOCTb TEMIIEPATYpbl Tela OT CKOPOCTH
JIBUKEHHUSI €r0 MOJIEKYJ, TaOJIMYHble JaHHbIE,
rpaguK IMJaBJIeHUs U OTBEpAEBaHUS; HAOJIIOIATh
U HCCIENOBaTh IPEBpAIICHUE DHEPIUM Tela B
MEXaHUYECKUX IPOLECccax; NPUBOAUTH IPUMEPHI:
IIPEBPAILCHNS YHEPTUHU IIPU NOJABEME Teja U IPH
€ro MaJeHUHM, MEXAHUYECKOW DHEPruu BO
BHYTPEHHIOK); W3MEHEHUS BHYTPEHHEH OJHEpPruu
Tena  IyTeM coBepiieHUss  paboOTbl U
TEIUIONEPEIauH; TeIIonepe adn IIyTeEM
TEIJIONPOBOJHOCTH, KOHBEKLUHMU U U3IIy4EHHUS;
IIPUMEHEHNs Ha NPAKTUKE 3HAHUW O Pa3IMYHON
TEIJIOEMKOCTH BEIIECTB; 3KOJIOTMYECKH YHCTOIO
TOIUIMBA; IOATBEPKAAIOIIUE 3aKOH COXpaHEHUs
MEXaHWYECKOM SHEPIHM; arperaTHbIX COCTOSTHUHN

BEIIECTBA; SIBJICHHU I MPUPOIBI, KOTOpbIE
00BACHSIOTCA KOHJIIeHCcaluen napa;
WCIIONIb30BAaHUS  DHEPTUHU, BBIICIHSEMON  MpHU
KOHJICHCAIINU BOISTHOTO napa; BIIUAHU S

BIQXKHOCTH BO3JlyXa B OBITY MU JESTEIbHOCTH
yenoBeka; mpumeHenus JIBC wa mpakTuke;
NPUMEHEHUS TapoBOM TYpOMHBI B TEXHUKE;
IIPOLIECCOB  IUIABJIEHUS W KPUCTALIM3ALUU
BEIIECTB, OOBICHATH: W3MEHEHUE BHYTPCHHEH
SHEPruM Tella, KOrJa HaJl HUM COBEpIIAIOT paboTy
WIHM TEJO COBepIIaeT paboTy; TEIIOBHIE SBICHH
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KOJIMYECTBA TEIUIOTHI,
HEOoOXOIUMOro JJjsi HarpeBaHus
TeNa WU BBIIEISIEMOIO UM IIPU
OXJIAXKACHUU.  YCTPOMCTBO U
IIPUMEHEHNE KaJIOpUMETPA.
TonnmBo Kak MCTOYHMK DHEPIHM.
VYaenpHas  TeIIOTa  CroOpaHus
toriiBa. Popmyna s pacuera

KOJIMYECTBA TEIJIOTHI,
BBIZICJIIEMOTO  IIPU  CrOpaHUU
TOIUIMBA. 3aKOH  COXPaHEHHUs
MEXaHUYECKON JHEPruu.
[IpeBpaiienue MEXaHUYECKOM
SHEPTUU BO BHYTPEHHIOIO.
[IpeBpaienue BHYTpPEHHEMN
SHEPTUU B MEXaHUYECKYIO.

CoxpaHeHue 3HepruM B TEIUIOBBIX
npoueccax. 3aKOH COXpaHEHUs U
HpeBpalleHus DHEPIUU B
npupojie. ArperaTHble COCTOSTHUS
BEILECTBA. Kpucrannmueckune
Tena. [TnaBnenue U
OTBEpJICBAHUE. Temnepatypa
iaBieHus. ['paduk miaBiaeHus u
OTBCPACBAHUA KPHUCTAIIMYCCKUX

Tell. VnenpHas TEII0Ta
IJIABJIEHUA. OObsicHEeHHE
MIPOLIECCOB IJIaBJICHUA u

OTBEpJICBAaHUSI HA OCHOBE 3HAHUU
O  MOJIEKYJSIpHOM  CTPOEHUU
BemectBa. dopMyna s pacuera
KOJIMYECTBA TEIJIOTHI,
HEOOXOIUMOro [JIg IIJaBICHUS
TeJa WKW BBLACIAIONIETOCs MpH
ero KpUCTAJUTH3ALIUH.
[TapooOpa3oBaHue W HCHIapeHHE.
CxopocTb UCHIapEeHus.
HacpimeHHplii 1 HEHACHIIICHHBIN
nap. Konnencamus napa.
OcoOeHHOCTH IIPOLIECCOB
WCTIapeHusi W KOHJICHCAIIUH.
[Tormomenue SHEPIruun npu
HCIIapeHuN JKHJIKOCTH 51
BBIJICJICHHE €€ MPU KOHJEHCAIUU
napa. ITpouecc KUTICHHUSL.
[TocTostHCTBO Temmeparypsl Npu
KUIIEHUU B OTKPBITOM COCY/IE.
DuU3NYeCKUl CMBICI  YAECIbHOU
TEIJIOTHl ~ MMapoo0pa30BaHUS W
KOHJICHCAIIUH. BnaxxnaocTh
Bo3nyxa. Touka pocel. CrocoObl
onpeJieIeHus BIIQXKHOCTH

Ha OCHOBE MOJIEKYJISIPHO-KMHETUYECKONU TEOPHH;
(¢u3nUeCcKUil CMBICT: YAENbHOH TEMIOEMKOCTH
BEUICCTBA, YAEIbHON TEIJIOTHI CTOPaHUs TOILIUBA,
yIIeIbHOM TETUIOTHI napooOpa3oBaHUS;
pe3yJIbTaThl KCIIEPUMEHTA; IPOLIECCHI IIABICHUS
U OTBEpJEBaHM: Tela Ha OCHOBE MOJIEKYJISIPHO-

KMHETUYECKUX TMPEACTaBICHHUM; OCOOEHHOCTH
MOJIEKYJIIPHOTO CTPOEHUS Ta30B, >KUJIKOCTEH U
TBEPABIX  TEJN,  TMOHWXKEHUE  TeMIIepaTyphl

KHUJIKOCTH TIPU UCIAPEHHUHU; NMPUHLUUN PabOTHI U
yctporictBo  JIBC; »skomoruueckwe mpoOIeMbl
ucnonp3oBanuss JBC u nyrm ux peunieHus;
YCTPOMCTBO M  HPUHLUUI  paboThl  HapoBOM
TypOUHBI;, KJIaCCH(PUIMPOBATH: BUIBI TOILIUBA 10

KOJIMYECTBY  TEIUIOTHI,  BBIACISIEMOM  IIpU
CTOpaHHM; MPUOOPHI JII U3MEPEHUS BIAKHOCTH
BO3/lyXa; MEPEUYUCIATh CIOCOOBl H3MEHEHUS

BHYTPEHHEH DJHEPIUM; IPOBOJUTH OINBITH 110
U3MEHEHUIO BHYTPEHHEH OJHEPIUH; INPOBOIUTH

PICCJ'IGI[OB&TGJIBCKHIZ OKCIICPUMCHT 10
TCIIOMIPOBOAHOCTH  pa3JIMYHBIX BCHICCTB, 11O
HU3YUYCHUTIO IIJIaBJICHHA, HUCIIapCHUA n

KOHJICHCAllUH, KUIIEHUSI BOJIbl; CPABHUBATh BHJIbI
temionepenaun; KIIJ[ pa3auyHbIX MamuiH U
MEXaHU3MOB; YCTaHaBJIMBATh 3aBHCHUMOCTh
MEXKJy Maccod Tena U KOJUYECTBOM TEIUIOTHI;
3aBUCUMOCTD npouecca ILTABIICHUS oT
TeMIEepaTypbl Tela; PAacCUUTHIBATH KOJUYECTBO
TEIJIOTHl, HEOOXOJMMOE UIsl HarpeBaHus Tema
WM BBIAEISEMOE UM IIPpU  OXJAXKICHUH,
BBIZIENISATONIEECS npu KpUCTAJUIM3aLINH,
HE00X0UMOe ISl IPEeBPAIICHUS B TIAp KUJIKOCTH
000l MacChl, MPUMEHSITh 3HAHUS K PEHICHUIO
3a7a4; ONPENENATh W CPaBHUBATH KOJUYECTBO
TEeIJIOTHI, OTAAHHOE  TropsYerd  BOJOM U
MOJIyUeHHOE  XOJIOAHOMW TpH  TEII00OMEHE;
ONPEAENATh YACIbHYI TEIUIOEMKOCTh BEIIECTBA
U CpaBHHBaTh €€ C TaOMUYHBIM 3HAYCHHEM;

U3MEPATh BJIAXKHOCTh BO3/AyXa; IIPEICTaBIATH
pe3yiabTaThl  ONBITOB B BUAE  TaOmuIy;
aHaJIU3UPOBATh IIPUYHHBI MIOTPEUIHOCTEN

u3MepeHuil; paboTaTh B TpYyIE; BBICTYHNATh C
JOKJIaJJaMH, IEMOHCTPUPOBAThH IPE3EHTALIUN
MeranpeameTHble!

OBJIAJIETh HaBbIKaMU CaMOCTOSITETTLHOTO
npuoOpeTeHusl 3HaHUHM M0 U3y4yaeMoMy pasJielny,
MIOCTaHOBKH I1€JIY, IUTAaHUPOBAHUSI, CAMOKOHTPOJIS
U OLIEHKH pe3yJIbTaTOB CBOEH JEATEIBHOCTH;
MpEeIBUIETh PE3yJIbTaThl CBOEH JEsTeNbHOCTH;
OBJIAJIETh I103HABATEIbHBIMU YHUBEPCAIbHBIMU
y4eOHbIMM JE€HCTBUSMU Ha IpHUMEpax THIIOTE3;
pa3BUBAaThb MOHOJIOTMYECKYI0 M JHAJOTHYECKYIO
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BO3/yXa. ['urpomeTpsi:
KOHJICHCAIIMOHHBIM ¥ BOJOCHOM.

ITcuxpomerp. PaboTa raza u
napa npu pacuImpeHu.
TemoBbie JBUTATEIH.

[TpuMmeHeHne 3aKOHa COXPAaHEHUs
U TOpeBpalleHHs dSHEPruu B

TEILJIOBBIX JIBUTATEIISIX.
YerpoiictBo u MIPUHIIUI
JIECUCTBUSA JBUTATEISI

BHyTpeHHero cropanus (IBC).
DKOJIOTUYEeCKHE MPOOJIEMBl TPH

HCIOJIb30BaHUHU JABC.
YcrpoiicTBo u MIPUHIIATT
NEUCTBUS  TApoBOM  TypOWHBI.

KII TenmoBoro naBuraresns.
KonTposabHble padoThl 110 TEME
«TemnyoBble SBIEHUS»; 1O TEME
«ArperaTHbie COCTOSIHUSA
BEIIIECTBAY.

JlabopaTopHbie padoThl

1. N3yuenue yCTpOMCTBA
KaJIOpUMETPA

2. N3yuenne npouecca
TEIIO00MEHA.

3. N3mepenne YAEIBHOU

TEIUIOEMKOCTH BEILECTBA.
4. H3MmepeHHe OTHOCHUTEIBHOU
BJIQ)KHOCTH BO3JyXa.

Tembl mnpoexkroB  «Jlensnou
KaJIOPUMETPY, «OmnbIT
®paHKIMHA 10 U3YYEHUIO
W3ITYyYEHUS u ITOTJIOIICHMUS

SHEPTHUU CYKHOM PA3HOI'O LBECTA»,
«Mos YMHas TCIinga»

pedb; paboTaTh B TpyIIe

JlmaHoCTHBIC: CcPOPMHUPOBATH IMO3HABATEIHHBIN
UHTEpEC U TBOpPYECKHE CIIOCOOHOCTU MpH
M3YYEHUU TEIUIOBBIX SIBJICHHM, YBEPEHHOCTHh B
BO3MOKHOCTH [O3HaHUS NPUPOJABI HAa IMpUMEpE
W3YYCHHUS Pa3INYHBIX (OPM IBUKCHHS MaTEPHH
MEXaHU4JeCKOM n TEIJIOBOM,
CaMOCTOSITENILHOCTh B MIPHUOOPETEHUU 3HAHUHU T10
JAHHOMY pa3Jeny, HayYuTbCA CaMOCTOATEIbHO
npuoOpeTaTh 3HaHUS O CIoco0ax Terionepe aun
U NPaKTUYECKOM 3HAYMMOCTHM KOHBEKUUH U
U3NydeHus, CcHOpMHUPOBATH  TO3HABATEIbHBIN
UHTEpeEC, pa3BUBaTh WHTEJIEKTYaJIbHbIE
CIOCOOHOCTH , YBOXKHUTEIIBHOE OTHOIICHUE JIPYT K

JpYyTy, K YYUTEIIIO.

DJleKTpUYeCKHe SIBJICHUSA
DnekTpusanus Ten. [[Ba pona
ANEKTPUUECKUX 3aPsA0B.
BzanmMmoeiicTBiie OTHOMMEHHO U
Pa3HOMMEHHO 3apSKEHHBIX TEJl.
Y CTpoKCTBO 3JIEKTPOCKOIIA.
[TonsiTHS 00 STEKTPUUECKOM
route. ITone xak 0coObBIN BUL
Marepuu. JlenuMocTh
AJIEKTPUIECKOTO 3apsia.
DJIEKTPOH — YacTHIIa C
HAaWMEHBIIIUM SJIEKTPUICCKUM
3apsaom. Eqununa
AJIEKTPUYECKOTO 3apsia.
Crpoenue atoma. CTpoeHue sapa
aroma. Heitponsl. [IpoToHBI.
Mogenu aToMOB BOAOPOA,

[Tpenmernble: OOBACHATH: B3aUMOAECHCTBHUE
3apsKEHHBIX TEJl U CYIIECTBOBAHME JIBYX POJOB
AIIEKTPUUYECKUX 3aps10B; onbIT Modde-
MunnnkeHa; 3JIEKTPU3anuIo Tel IPU
COIPUKOCHOBEHUH; 00pa3oBaHue
MTOJIOKUTENBHBIX U OTPULIATEIBHBIX HOHOB;
YCTPOMCTBO CyXOr0 raJIbBAHUYECKOT'O MJIEMEHTA,
0COOEHHOCTH 2JIEKTPUYECKOro TOKa B METa/lIax,
Ha3HAY€HHE UCTOYHUKA TOKA B DJIEKTPUUECKON
LIEIN; TEIJIOBOE, XUMUYECKOE U MarHUTHOE
JIEHCTBUS TOKA; CYLIECTBOBAHUE IIPOBOJIHUKOB,
ITOJIYIIPOBOJTHUKOB M IU3JIEKTPUKOB HA OCHOBE
3HAHUH CTPOEHMS aTOMa; 3aBUCUMOCTD
WHTEHCHUBHOCTH 3JIEKTPUYECKOr0 TOKA OT 3apsa
Y BPEMEHHU; IPUUNHY BOZHUKHOBEHMUSI
COIPOTHBIICHUS; HATPEBAHUE NIPOBOIHUKOB C
TOKOM C IIO3ULIUUA MOJIEKYJIIPHOTO CTPOCHHUSI

28
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remus, mutus. oHEL.
OOBbsicHEHHE HAa OCHOBE 3HAHUI O
CTPOECHUH aTOMA IEKTPU3ALNN
TEeJI IIPU CONPUKOCHOBEHUH,
repeaayve 4acTH 3JIEKTPUUECKOro
3apsJa OT OJJHOrO Teja K
JIpyromy. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3aps/ia.
Jlenenue BelIeCTB MO
CIIOCOOHOCTH MPOBOJIUTH
3JIEKTPUYECKUN TOK Ha
MIPOBOJIHUKH, MOJTYNPOBOAHUKU U
JIUAJIEKTPUKU. XapaKTepHas
0COOEHHOCTH IOJYIIPOBOJHUKOB.
DJIEKTPUUYECKUI TOK. Y CI0BUs
CYILIECTBOBAHMSI 3JIEKTPUUECKOTO
TOoKa. MicTouHMKn
AIIEKTPUYECKOTO TOKA.
DeKTpuyecKas erb 1 ee
COCTaBHBIE YaCTHU. Y CIIOBHbIE
0003Ha4YeHMs, IPUMEHSIEMbIE Ha
CXeMax 3JEKTPUUYECKUX LeneH.
IIpupoaa 3JIeKTpUYECKOro ToKa B
Metamuiax. CKopocTh
pacnpocTpaHeHus
ANEKTPUUYECKOTO TOKA B
MpOBOAHUKE. JlerCTBUS
IIEKTPUYECKOTO TOKA.
IIpeBpamenue 3aepruu
ANEKTPUUECKOT0 TOKA B APYTHE
BHJIbI SHEprun. Hanpasnenue
aneKTpuueckoro Toka. Cumna
TOKa. IHTEHCUBHOCTH
anekTpuueckoro Toka. opmyna
JUISL OLIPEJICIIEHUS CUJIBI TOKA.
Enaunaune! cuiiel ToKa.
Ha3znauenne ammniepmerpa.
Bxirouenue ammnepmerpa B 1€Mb.
Omnpenenenue UeHbl JeJIEHUs ero
HIKaJIbl. DJIEKTPUYECKOE
HaIpsDKEHUE, SMHUIA
HanpsokeHust. @opmyna J1is
orpezeNieHus: Halps>KeHUsI.
N3mepenne HanpsKeHUst
BOJBTMETPOM. BKittouenue
BOJIbTMETPA B LIETIb.
Omnpenenenue UeHbl JeJIEHUs ero
HIKaJIbl. DJIEKTPUYECKOE
CONPOTHUBJICHHUE. 3aBUCUMOCTD
CHUJIbI TOKA OT HAIPSLKCHUS TPU
MTOCTOSIHHOM COIPOTHUBJICHUH.
IIpupoaa JIeKTpUIECKOro

BEIIIECTBA; CIIOCOOBI YBEITMYCHHS M YMEHBIIICHUS
€MKOCTH KOHJICHCAaTOpa; HA3HAYEHUE UCTOYHUKOB
AJIEKTPUYECKOI0 TOKA U KOHJIEHCATOPOB B
TEXHHKE; aHATM3UPOBATH TAOJIMYHBIC JAHHBIE U
rpaduKu; MPUIMHBI KOPOTKOTO 3aMbIKaHUS;
MPOBOJUTH UCCIIEIOBATENBCKUI IKCIIEPUMEHT 10
B3aUMO/JICUCTBUIO 3apsHKEHHBIX TEJT,
00HapyXKMBaTh HAZJICKTPU30BAHHbBIC TEA,
AIIEKTPUYECKOE T0JIE; MOJIH30BAThCS
AIEKTPOCKOIIOM, aMIIEPMETPOM, BOJIBTMETPOM,
peocTaToM; ONpeaesiTh U3BMEHEHUE CHUIIbI,
JICUCTBYIOLLEH HA 3apsSKEHHOE TEJO MPU
YAQICHUH U IPUOIMKEHUH €T0 K 3apsSHKEHHOMY
TeJly; UEHY JAEJEHUS IIKaJIbl aMIIepMeTpa,
BOJIbTMETPA; 10KA3bIBaTh CYLLIECTBOBAHUE
YaCTULI, UMEIOIINX HAMMEHBIIHUMN 3JIEKTPUUECKHUI
3aps]l; yCTaHABJIMBATh MEpEPACIIPEACICHUE
3apsiia Ipu NEPEXOJIE €ro C HAAJIEKTPU3OBAHHOTO
TeJIa Ha HE Ha3JIEKTPU30BAHHOE MPHU
COIPUKOCHOBEHUH; 3aBUCUMOCTb CHJIbI TOKA OT
HAaNpsHKEHUS U CONTPOTUBIICHUS TPOBOAHUKA,
PabOTHI JIEKTPUYECKOTO TOKA OT HAIIPSKEHUS,
CHJIbI TOKA U BPEMEHHU, HANIPSIKEHUST OT padOThI
TOKa M CUJIbI TOKA; IPUBOJIUTH TPUMEPHI:
MIPUMEHEHUS IPOBOIHUKOB, IMOJYIIPOBOJHUKOB U
JIDJIEKTPUKOB B TEXHUKE, IIPAKTUYECKOTO
MPUMEHEHUS OJYIIPOBOJHUKOBOTO JUOAA;
HMCTOYHUKOB 3JIEKTPUUECKOTO TOKA; XUMUUYECKOTO
Y TEIUIOBOTO JICCTBHS JIEKTPUUECKOTO TOKAN UX
HCIIOJIb30BAaHMS B TEXHUKE; IPUMEHEHHUS
MOCJEA0BATEIBHOTO U apaJUIEIbHOTO
COETMHEHUS TIPOBOIHUKOB; 000011aTh U J1e1aTh
BBIBOJIBI O CIIOCO0AX dJEKTPU3AIUH TET,
3aBUCHUMOCTH CHUJIbI TOKA U COITPOTUBIICHUS
MPOBOJHUKOB; 3HAYEHNUH CHJIbI TOKA, HAPSIHKEHUS
Y COITPOTHUBIICHUS IIPU NIOCIIENOBATEIBHOM U
MapasuieIbHOM COEUHEHUHU TPOBOJIHUKOB; O
paboTe ¥ MOIIHOCTH JEKTPHUECKOMN TaMITOUKH;
pacCUUTHIBATh: CUITY TOKA, HAMPSHKEHUE,
ANEKTPUYECKOE CONIPOTUBIIEHUE; CUILY TOKA,
HanpsHKEHUE U COMPOTUBIICHUE TTPU
MOCJIEN0BATEIBHOM U MapaJUIEIbHOM COEIMHEHUN
MIPOBOJTHUKOB; pabOTy ¥ MOIITHOCTH
ANEKTPUYECKOTO TOKA; KOJIMYECTBO TEILIOTHI,
BBIJICTISIEMOE MPOBOIHUKOM C TOKOM IO 3aKOHY
Jxoyinsa-JIeHna; 3JeKTpOeMKOCTh KOHAEHCATOPa;
paboTy, KOTOPYIO COBEPIIIAET IIEKTPUIECKOE
T10JIE€ KOHJIEHCATOPa, SHEPTUIO KOHJEHCATOPA;
BBIPAXaTh CHIIY TOKA, HAPSIKEHNUE B PA3JIUYHBIX
€AUHHULIAX; €AUHULY MOITHOCTH YEPE3 €IUHULBI
HaIpsDKEHUS U CUJIBI TOKA; paboTy Toka B BT - u;
KBT - 4; cTpouTh rpaduK 3aBUCHMOCTH CHIIBI
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COINPOTHBIICHUS. 3aBUCUMOCTb
CHUJIBI TOKA OT COIIPOTUBIICHHUS
IIPY IIOCTOSSHHOM HAIIPSDKCHUH.
3akoH OMa aJ1s1 yyacTKa LEenu.
CooTHoOLIEHHE MEXTY
COIPOTHBIIEHUEM IIPOBOJIHUKA,
€ro JJIMHOW U IUIOLIAIBIO
MONEPEYHOI0 CEUEHUS.

VY aenpHOE CONPOTUBIICHUE
poBoaHUKA. [IpuHIMn nencreus
Y Ha3HA4YECHHE PEOCTaTa.
[TonkiroueHue peocrara B LENb.
ITocnenoBarenbHOE COEIUHEHUE
IpOBOAHUKOB. COIIPOTUBIICHHE
IIOCJIEZI0BATENIBHO COEAUHEHHBIX
npoBoiHUKOB. CHrjia TOKa U
HaIpPsDKEHUE B LIETH NIPU
[0CJIEI0BATEIbHOM COEIUHEHHUH.
[TapannensHOE COeAUHEHHNE
IPOBOAHUKOB. CONIPOTUBIICHUE
JIBYX NapajuIeIbHO COEIMHEHHBIX
IpoBOAHMKOB. CHila TOKa U
HaIpsDKEHUE B LIEH [IPU
NapauIeJIbHOM COEIMHEHUU.
Pabora snexTpruueckoro Toka.
®dopmyia g pacuera paboThl
ToKa. EnquHuIe paboTsl TOKA.
MoOIIHOCTB NEKTPUYECKOTO
Toka. Popmyna s pacyera
MOIIHOCTH ToKa. dopmyina i
BBIUNCIIEHUS paOOThI
AIIEKTPUYECKOTO TOKA Yepe3
MOIIIHOCTbH U Bpemsi. EnquHuIis!
paboThI TOKa, UCTIOIb3yeMble Ha
npakTuke. Pacyer croumocTn
M3PacXx0I0BAHHOMN
anekTposHeprun. Gopmyna s
pacueTa KOJIM4eCcTBa TEIJIOTHI,
BBIJIETISIEMOTO [TPOBOJHUKOM MPU
IIPOTEKaHNUU IO HEMY
AJIEKTPUYECKOT0 TOKA. 3aKOH
Jxoyna-Jlenna. Konnencarop.
DNEeKTPOEMKOCTh KOH/IEHCATOPA.
Pabora anexTpuueckoro mnos
KOHJIeHcaTopa. Ennnnna
IIEKTPOEMKOCTH KOHJEHCATOPA.
Paznuynble BUABI 1aMmil,
HCIIOJIb3YEMBIE B OCBEILIEHUU.

Y CTpolcTBO JIaMIIbI
HakanuBaHus. TerioBoe
JIEUCTBUE TOKA. DJIEKTPUUECKUE
HarpeBaTeIbHbIe TPUOOPHI.

TOKa OT HAIPSKEHUS; KIIacCU(UIUPOBATh
MCTOYHUKH DIIEKTPUYECKOTO TOKA; ACHCTBUS
AJIEKTPUUYECKOI0 TOKA; JIEKTPUUYECKHE TPUOOPHI
0 MOTPeOIISIEMON UMH MOIITHOCTH; JIAMITOYKH,
IpUMEHSEMbIE Ha MPAKTUKE; Pa3In4aTh
3aMKHYTYIO H Pa30MKHYTYIO 3JICKTPUYECKHE
LEMH; JIAMIIbI [10 IPUHLUITY AEHCTBHS,
UCTIOJIb3yeMbIE JIJIsl OCBEIIEHUS, IPEIOXPAHUTEITN
B COBPEMEHHBIX NPUOOPax; UCCIIEA0BATH
3aBUCUMOCTDb COIIPOTUBJICHUA ITPOBOAHUKA OT €TI0
JUIMHBI, TUTOLA/IM TIONIEPEYHOT0 CEYEHUS U
MaTepHaia MpOBOJIHUKA; YEPTUTH CXEMBI
AJIEKTPUUYECKON LIeTIH; COOMPATh IEKTPHUUECKYIO
LCIb; UBMCPATH CUJTY TOKA Ha pa3JINYHbIX
y4yacTKax IeNH; aHaJIM3UpOBaTh Pe3ybTaThl
OIIBITOB U Fpa(bI/IKI/I; IMOJIB30BATLCA aMIICPMETPOM,
BOJIETMETPOM; PEOCTATOM JJIsl PEryJIMPOBAaHUS
CHJIBI TOKA B LICIIHU; UBMEPATH COIIPOTHUBJICHUC
IMPOBOAHUKA ITPH MOMOIIIN aMIICPpMETPa U
BOJIETMETPA; MOIIHOCTh U pabOTy TOKa B JIAMIIE,
UCTIONB3Ys aMIIEPMETP, BOJIBTMETP, YacChl;
IPEJCTaBIIATh PE3yIbTaThl U3MEPEHUH B BUJIE
TabauIy;, 00001aTh U JIeJIaTh BEIBOALI O
3aBUCUMOCTH CUJIbI TOKA M COTIPOTUBIICHUS
IIPOBOJAHMKOB; padOTaTh B IPYIIIIE; BHICTYNATh C
JIOKJIJI0M MJIU CIYIIATh JOKJIa]Ibl,
IOATrOTOBJICHHBIC C UCIIOJIB30BAHHUEM
npeseHTanuu: «Mcrtopust pa3BuTHs
AIIEKTPHUYECKOTO OCBEHICHUs», «/Icrop30BaHme
TEIIOBOTO ICUCTBUS SJIEKTPUUECKOT0 TOKA B
YCTPOMCTBE TEIUINIL U HHKYOaTopoB», «McTopus
CO3/1aHus KOHJIeHcaTopay, «[IpumeHeHne
AKKyMYJIAITOPOBY; U3TOTOBUTH JIEHIACHCKYIO
OaHKy

MCTaHDCI[MeTHI)IeI OBJIAJICTh HABBIKAMU
CaMOCTOSITENILHOTO IPUOOPETEHMs 3HAHUH 110
U3y4aeMOMY pa3Jieiy, IOCTAHOBKH IIEJIH,
IUTAHUPOBAHMSI, CAMOKOHTPOJISI U OLIEHKU
pEe3yJbTaTOB CBOEH JIEATEIBHOCTH, HAYUUTHCS
NPEJBUIETh BO3MOXKHBIE PE3YJIbTaThl CBOCH
ACATCIIBHOCTH, IOHUMATh Pa3jinius MEXKIAY
MCXOJIHBIMU JIaHHBIMHU M TMIIOTE3aMHU JJIST UX
00BSICHEHHS, OBJIAIETh TO3HABATEIbHBIMU
YHHUBEPCAJIbHBIMU YU€OHBIMU JIEHCTBUAMHU Ha
npuMepax Juist OObSICHEHUS AJIEKTPUUECKUX
SBJICHUH U 3KCIIEPUMEHTAIbHON POBEPKU
BBIZIBUT'ACMBIX THUIIOTE3, YMETh BOCIIPMHUMATD,
nepepadaTbIBaTh U NPEABABIATh HHPOPMALIHIO B
CJIOBECHOM U 00pa3Hoil popmax, paboTath B
Trpynre, BBIACIATE OCHOBHOC COACPIKAaHNC
IPOYNUTAHHOT'O TEKC Ta, HAXOUTh B HEM OTBETHI
Ha MOCTABJICHHLIC BOIIPOCHI M U3JiaraTthb €ro,
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[TpuunHBI Ieperpy3Ku B LENH U
KOPOTKOTI'O 3aMbIKaHUSI.
[Ipenoxpanureny.
KontpomnbHbie paboThl 10 TEMaM
«Cwuia Toka, HanpsiKeHHe,
corpoTuBieHue»; «Pabora u
MOIIIHOCTb 3JIEKTPUUECKOTO
TOKa», «3aKkoH J[oyns—
Jlennay, «KoHnuaeHcaTop».
JlaboparopHbie pabOTHI
COopKa AIEKTPUIECKOM e 1
U3MEpPEHHUE CUJIBI TOKA B €€
pa3IMYHBIX y4acTKaxX.
N3mepenne HanpsKeHHs Ha
Pa3IMYHBIX y4acTKax
IIOCJIEI0BATEIbHON
ANEKTPUUYECKON LIETIH.
N3mepenne conpoTUBICHUSA
IIPpOBOJIHUKA. M3ydeHne
MIPUHIINIIA JEHCTBHS peocTara.
8.M3yueHue napauieabHOro
COEIMHEHUS TIPOBOIHUKOB.

9. M3mepeHne MOITHOCTH U
paboThI TOKA B DIIEKTPUUECKOMN
Jamrie.

Tembl MPpOEKTOB

«Mojenu cTpoeHus aTomMay,
«CTaTnueckoe 3JIeKTPUIECTBO, 5
Te0s 3Hat0!», «OPyKTOBbIE
raJbBaHUYECKHUE JIEMEHTBI, WU
CKOJIBKO HYHO JIMMOHOB,
YTOOBI 3aropesiach JaMIIOYKa

pa3BUBATh MOHOJIOTHYECKYIO U AUAIOTUYECKYIO
peub, OCBOUTH IIPUEMBI ICUCTBUS B
HECTaH/IAPTHBIX CUTYaLIUSIX.

JIMYHOCTHBIE: 0CO3HATH HEOOXOJMMOCTh
CaMOCTOSITENILHOTO MPUOOpETeHUSI 3HAHUM 00
ANEKTPUUECKUX SIBJICHUSAX, CTUMYIUPOBATH
MCIOJIb30BaHUE YKCIEPUMEHTAIBHOIO METO1a
WCCIICTOBAHMS TSI OOBSICHEHHSI DJICKTPUUECKUX
ABJIEHUH, CPOPMHUPOBATH MO3HABATEIbHBIN
MHTEPEC, UHTEIUIEKTYaIbHbIE U TBOPUYECKUE
CIIOCOOHOCTH, YOKIEHHOCTh B TO3HABAEMOCTH
3aKOHOB MPUPO/IbI, YBAXKUTEIHHOE OTHOILICHUS

JIPYT K IPYTY U K YYUTEIIO.

DJIeKTPOMATHUTHBIE SIBJIEHMSI.
[TocTosIHHBIC MarHUTHI.
BzaumopeiicTBrE€ MarHuToB.
MarautHoe 1oJjie. Y CTaHOBJICHHE
CBSI3U MEXKJY DJIEKTPHUUECKUM
TOKOM M MarHHTHEIM ITOJIEM.
OneIT

Opcrena. MaruuTHas cuia.
MarunuTtHoe 1osie npsiMoro Toka u
MMOCTOSHHBIX MardUTOB.
MarsuTHbIe TUHUH.

OO0bscHEeHNEe TPUYUH OPUEHTALIUH
JKEJIEe3HBIX OIMUJIOK B MAarHUTHOM
nosie. MarHuTHOE 10JI€ KaTyIIKH
¢ TokoM. CriocoObl U3MEHEHHS
MarHUTHOTO JIEHCTBUS KAaTYITKH C
TOKOM. DJIEKTPOMArHUTHI U UX
npuMeHeHue. [leiicTBue
MarHUTHOTO MOJIS Ha MPOBOJIHUK

[IpenmverHbie: BBIABIATE CBSA3b MEKIY
ANEKTPUYECKUM TOKOM U MarHUTHBIM I1OJIEM;
OOBSCHSATH: CBSA3b HAMPABICHUS MarHUTHBIX
JIMHUI MarHUTHOTO MOJIA TOKa C HAIIPaBJICHHUEM
TOKa B IIPOBOJHUKE; YCTPOUCTBO
AJEKTPOMArHUTa; BOSHUKHOBEHNE MarHUTHBIX
Oypb, HAMarHUYMBaHUE JKeJe3a; B3aUMOJICCTBHE
MOJIIOCOB MAarHUTOB; MPUHIUIT JEHCTBUS
AIIEKTPOABHUTATENS U 00JACTH €r0 MPUMEHEHNS,
MPUBOJIUTH TPUMEPHI MATHUTHBIX SIBIICHUH,
KCIIOJIb30BaHUS JIEKTPOMAarHuTOB B TEXHUKE U
OBITY; YCTaHABIIUBATH CBS3b MEXKTY
CYILIECTBOBAHUEM DJIEKTPUUYECKOTO TOKA U
MarHUTHBIM TIOJIEM, CXOJICTBOM MEXIY KaTYIIKOM
C TOKOM U MarHUTHOM CTPENKOi; 000011aTh 1
JIeTIaTh BBIBOJBI O PACIOJIOKEHUU MarHUTHBIX
CTPEJIOK BOKPYT ITPOBOJHUKA C TOKOM, O
B3aMMOJICCTBUY MarHUTOB; Ha3bIBaTh CIIOCOOLI
YCUJICHHS] MArHUTHOTO IEVCTBUSI KATYIIKH C
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C TOKOM. Y CTpPOWCTBO U IPUHIUT
JICUCTBHS HJIEKTPOJIBUTATEIIS
MOCTOSIHHOT'O TOKa. MarHuTHoOE
rojie 3emi. MarHuTHEIC
QHOMAJIMHM U MarHUTHBIEC OYpH.
Koumponvnas paboma

1o TeMe «DJIEeKTPOMAarHUTHBIE
SIBJICHUS.

Tembl npoexkToB «IloMoxeMm
Tarne: MOJICIIb
AJIEKTPOMArHUTHOTO KpaHay,
«Co3/1aeM MakeT MarHUTHOI'O
TOJIS 3eMIIHY

TOKOM; IIOJTy4aTh KAPTUHBI MarHUTHOT'O TOJIS
MIOJIOCOBOTO M TyrooOpa3HOro MarHUTOB;
OIUCBIBATH OIBITHI 10 HAMAarHU4YMBAaHUIO
BELIECTB; IEPEUUCIATH IPEUMYILECTBA
AJIEKTPOABHUraTeNei 10 CPABHEHUIO C TEIUIOBBIMU;
IIPUMEHSTH 3HaHUsI K PELICHUIO 3a/1a4; COOUpPATh
AJIEKTPUUYECKUI JBUTaTelb HOCTOSHHOIO TOKA (Ha
MO/JIEJIH ); OIPEIENSATh OCHOBHbIE I€TaIN
3JIEKTPUUYECKOTO ABUraTeNs IOCTOSHHOIO TOKA;
paboTaTh B rpynmne

MeranpeaMeTHble: OBJIAJAETh HaBBIKAMU
CaMOCTOSITENIFHOTO TPUOOPETEHUs 3HAHUHN 00
3JIEKTPOMAarHUTHBIX SIBJICHUSAX, IOCTAHOBKH 1I€JIH,
IUIAHUPOBAHMSI, CAMOKOHTPOJISL U OLIEHKU
pe3yabTaTOB CBOEH NESITEIbHOCTH IIPU U3YYEHUH
JAHHOTO pa3/iesla, YHUBEPCAIbHBIMU Y4€OHBIMU
JeHCTBUSAMU Ha IpUMeEpax CUIOTe3 JULs
0OBSICHEHUSI MATHUTHOTO TTOJIS U
HKCIIEPUMEHTAIBHOM WX MPOBEPKH, (POPMHUPOBATH
yMeHus paboTaTh B IpyIllie, pa3BUBaTh
MOHOJIOTHYECKYIO U AUAIOTUYECKYIO peyb,
npHrOOPECTH OIBIT CAMOCTOSTEIBLHOIO TIOUCKA U
oTOopa nHGOPMAIIH C UCTIOIH30BAHHEM
UMHTEpHET- pecypca, CIIpaBOYHOM JINTEPaTyphI,
paboTaTh B rpynie.

JIMYHOCTHBIE: 0CO3HATh HEOOXOIUMOCTh
CaMOCTOSITENIbHOTO MPUOOpPETEHHSI 3HAaHUH 00
AJIEKTPOMArHUTHBIX SABJICHUSAX U MPAKTUYECKYIO
3HaYUMOCTbh U3YYEHHOT'0 MaTepuana,
CTHUMYJIUPOBATh UCIIOJIb30BaHHE
AKCIEPUMEHTAJIbHBIX METOOB UCCIIEI0OBAHUS,
CaMOCTOSITENIbHOCTh B IPHOOPETEHUH HOBBIX
3HaHUH, CPOPMUPOBATH MTO3HABATEIIHHBIN
MHTEpEC, Pa3BUBATh UHTEIEKTyalbHbIE U
TBOPUYECKHE CIIOCOOHOCTH, YOEXKACHHOCTh B
MO3HAHUU NPHUPOJIbI, YBAKHUTEIHHOE OTHOIIECHUS

ApYT K IpyTY,

K YUUTEJIO.
CaeToBBIE saBJieHus. | [IpeamerHbie: HaGmomate  npsmonuaeiHoe | 10
Hcrounuku CBETAa. | pacIpOCTpaHEHHWE CBETa, OTPAKEHUE CBETa,
EctecTtBenHbie U | IpeJOMJIEHUE CBETa; OOBICHATH 0Opa3zoBaHUE
HCKYCCTBEHHBIE WCTOYHUKHA | TEHH U TIONYTEHU; BOCTIPUATHE H300paKeHUs
cBeta. TodYeuHBI MCTOYHHK | IJIa30M YeJI0BeKa; MTPOBOIUTH
CBETa W  CBETOBOM  Jy4. | UCCIIEJOBATEIhCKUN SKCIIEPUMEHT O MOIYICHHUIO
[TpstmonuHEHOE TEHW W TIOJIYTEHH; IO H3YYCHHIO 3aBHUCHMOCTH
pacmpocTpaHeHHe CBeTa. 3aKOH | yria OTpPaKeHHsl CBeTa OT yria MajeHHs; IO
MPSIMOJTUHEHHOTO MPEJIOMIICHUIO CBETa TPH TIepexoje Jyda U3
pacmpocTpaHeHUS CBETa. | BO3/AyXa B BOJY; 0000IIAaTh W JeNaTh BBIBOJABI O
OO0pa3oBaHre TCHH W TIOJIYTEHU. | PACIPOCTPAHCHHUH CBETA, OTpakKeHUH u
ConHeyHOE M JIYHHOE 3aTMEHUS. | IPEIOMJICHUU CBEeTa, OOpa3OoBaHMH TEHU W
SIBneHus, HaOMIOMacMble TMPU | MOJYTCHHW,  YCTaHABIMBATH  CBSA3b  MEXKIY
NaJCHUM Jy4ya CBeTa Ha rpaHully | ABkeHueM 3emwun, Jlyuei u  ConHma w
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paszzaena AByx cpea. OTpaxeHue
CBeTa. 3aKOH OTPAKECHUsSI CBETA.
OOpaTUMOCTh CBETOBBIX JIYYCH.
ITmockoe 3epkano. IloctpoeHue

u300paxeHus  MpeaMmera B
IUIOCKOM  3epkaiie. MHumoe
uzoOpaxeHue. 3epKajbHOE U

paccessHHOE OTpaXKCHHE CBETa.
OnTnyeckasi IIIOTHOCTb CPENBIL.
SIBneHne npesoMieHus CBeTa.
CooTHomIEHHE MEXAY YITIOM
MNaacHus 1 YriioM MnpejaIoMJICHUS.

3aKOH  MpEJNIOMIICHHS  CBeTa.
Iloka3zaTenb NMpPEeIOMIICHHS IBYX
cpen. CtpoeHnue riasa.
DyYHKIMM OTIEIbHBIX YacTen
riasa. dopmupoBaHue
M300paXeHUs] Ha  CETUYaTKe
riasa.

KparkoBpemennas

KOHTPOJIbHAsi padoTa 1o Teme
«CBeTOBbBIC SBJICHUS.
Jlaboparopnasi padora
10. Uzyuenue xapakrepa
U300paXKeHus mpeaMera
B coOuparomiei JI1H3e.
H3mepeHne onTHYecKoi CUIIbl
JIMH3HI.

Temwvt npoexmos

«Anma3bl Ha Tpase, uiu [louemy

poca CBepKaeT»,

«Hcropust MUKpOCKOIIa»,

«OnTuyeckue WITH03un»,
«ConHeuHble qachDy,
«Dokycupyem COJTHEYHYIO
SHEPrHI0, WA OTOHB 0e3 CITMYeK
(JTlemsiHAsT TUH3A)»

BO3HUKHOBEHHEM  JIYHHBIX U  COJIHEUHBIX
3aTMEHUHN; MEXIy JBUKEHHUEM 3€MIIM U €€
HAaKJIOHOM CO CMEHOM BpeMeH ToJa ¢
UCTIOJIb30BAaHUEM PUCYHKA Y4eOHHMKA; HAXOIUTh
[Tonsspuyto 3Be3qy B c03Be3AuM  bombiioi
MenBenuupl; ONpenensITh IOJIOKEHHUE IUIAHET,
UCIIOJNIB3YSl TOJIBIKHYIO KapTy 3BE3JHOr0 Heba;
Kakasg W3 JIBYX JIMH3 C Pa3HbIMH (DOKYCHBIMH
paccTosHUSIMU ~ JaeT  OoJiblliee  YBEIMYEHUE;
OPUMEHSATh 3aKOH  OTPaXEHUS CBeTa IpH
MOCTPOCHUU H300paKEHHUsI B IUIOCKOM 3€pKaje;
CTPOUTH U300paKEHUE TOUKH B IUIOCKOM 3€pKaJIe;
U300paxeHus, JlaBacMble JTUH30H
(pacceuBaromieii, cobuparomeit) ais ciydaen: F >
d; 2F < d; F < d < 2F; wusoOpaxeHue B
¢doroanmapare; paboTaTh C TEKCTOM YUEOHHKA;
pa3ianyaTh JIMH3BI 10 BHEITHEMY BUIY, MHUMOE H
JNEHCTBUTENBHOE  W300paK€HUs;  MPUMEHSTh
3HAHUS K PEIICHHUIO 33/1a4; M3MepsATh (HOKyCHOE
paccTossHUE H  ONTHYECKYID CHIIy  JIMH3BI;
AQHAIU3UPOBATH MOJIyUEHHBIE MPU TOMOLIY JTUH3bI
M300paKeHUsl, JieNaTh BBIBOABI, MPEICTABISThH
pe3yibTaT B BHAE TaOnWI; paboTaTh B TPYIIIE;
BBICTYIATh C JAOKJIAJaMH WM CIYyIIaTh JOKJIAJbI,

IIOATOTOBJICHHBIC C HUCITOJIB30BAHUECM
npe3eHTanun: «OukH, JAIbHO30PKOCTh u
OMM30pyKOCTh», «COBPEMEHHBIE  ONTHUYECKUE

npubopsl: ¢oTroanmnapar, MUKPOCKOI, TEJIECKOIl,
MPUMCHCHUEC B TCXHUKE, UCTOPHA UX PASBUTHSI»

MeranpeameTHele: OBJIA/IETh HaBBIKAMHU
CaMOCTOSITENIFHOTO ~ TIPUOOPETEHHsI 3HAHWHA O
CBETOBBIX  SIBJICHUSAX,  IIOCTAHOBKH  IIEJIH,
IJIaHUPOBAHUA, CaMOKOHTPOJIA n OILICHKH
pe3yIbTaToB cBoeH NesITeIbHOCTH,
PErYJIATUBHBIMA  YHUBCPCAJIIbHBIMU y‘~I€6HBIMI/I
JNeHCTBUSAMU TIPH peleHUH 3aiad, (popMupoBaTh
YMCHUA BBIACIATH OCHOBHO€ COACPIKAHUC
POYHUTAHHOTO TEKCTA, HAXOAUTh B HEM OTBETHI
Ha TIIOCTaBJICHHBIC BOIIPOChBI W H3Jaratb €ro,
MO3HABATENbHBIMA YHUBEPCAIbHBIMU y4EOHBIMU
JEHCTBUSIMM  HAa  NIpUMeEpax  TUIOTE3 A
OOBSICHEHUS U SKCIIEPUMEHTAIbHOMN POBEPKH,

dbopMHupOBaTH YMEHUS BOCITPUHUMATH,
nepepadarbIBaTh M NPEACTABIATh HHPOPMAIUIO B
cloBecHOM U oOpa3Hoil ¢opmax, paboTaTh B

rpynmne,  pa3BUBaTb  MOHOJIOTMYECKYID U
JTUAIOTMYECKYIO PEYb.

JInuHOCTHBIE:! OCO3HAaTh HE00X0/IMMOCTh
CaMOCTOSITENILHOTO  NMPUOOpPETeHHUs] 3HAHUHA O
CBETOBBIX SIBJICHUAX U MIPaKTUYECKYIO
3HAYUMOCTh U3Y4EHHOTO MaTepuana,
CTUMYJIMPOBATh CaMOCTOSITEIbHOCTb B
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NpUOOPETEHUH HOBBIX 3HAHUH TIO0 JAHHOMY

pasueiy, chopMHpOBaTE  IO3HABATEIbHBIN
UHTEPEC, pPa3BUBaThb HWHTEIUICKTyaJbHBIE |
TBOPYECKHE CIIOCOOHOCTH, YOEXKIEHHOCTh B

[IO3HAHUH MPUPOIBI, YBAKUTEIBHOIO OTHOIICHUS
JIPYT K APYTY, K YUUTEIIO0

5| [loBTOpEHUE 4
69
9 kaacc (100 u., 3 4. B HemeM10)
Ne | Tema pazgena [ImanupyemMbie pe3ysIbTaThl OCBOCHUSI MaTepHraia Kou-Bo
(KOHKPETHU3UPOBaHBI JJI pa3ziena) 4acoB
1 | 3akonbl B3ammopeiicrBuss u | [Ilpenmvernbie: OOBSCHATH (u3wueckuii  cMbICH | 35
JABUKEHHS TIOHSITHIA:
Ornucanue JIBIDKEHUSI. | MTHOBEHHAsi CKOpPOCThb, YCKOpEHHUE; HaOIoIaTh H
MartepuanpHas ~ TOYKa  Kak | ONMUCHIBaTh  MPSMOJIMHENHOE U  paBHOMEPHOE
MOJIETb Tena. Kpurepun | nBukeHHE TENEKKH C KalelIbHUICH; JIBH)KCHHE
3aMEHBl Tella MaTepualbHOM | MasTHMKa B JBYX CHCTEMax OTCYeTa, OJHa W3
TOYKOM. IlocTynarenbHOE | KOTOPBIX CBsA3aHa C 3€MJIEH, a Jpyras C JICHTOH,
neukenne. CucreMa oOTcueTa. | JABIDKYILEHCS PaBHOMEPHO OTHOCHUTEIHHO 3EMIIH;
[Tepemenienue. Paznmuuue | majeHue OAHUX M TEX KE TEI B BO3AYXE U B

MCXKAY HNOHATUAMHU <«IIYTb» U
«(ICPEMCUICHUC). HaXO)KIIeHI/Ie

KOOpPAMHATBI T€Jla 10 €ro
HAYaJIbHOM KOOPAWHAT
KOOpAMHATBI TeJa II0  €ro
HayaJlbHOM  KOOpJAMHATE U
MIPOCKLUU BEKTOpa
IepeMENICHUS.

[lepeMenIeHHOCTh TPACKTOPUH,
TepeMenieHus1, MyTH, CKOPOCTH.
I'eouentpuueckas u
TEJIMOLIEHTPUYECKAs ~ CUCTEMBI
mupa. [IpuunHa cmMeHbl THA U
HOYH Ha 3emute (B
TeJIMOLIEHTPUYECKON CUCTEME).
[IpyuymHBl IBWKEHHUS C TOYKH
3peHust ApHUCTOTENs U €ro
MOCTIEI0BATEIEH. 3akoH
nHepuuu.  IlepBblii  3aKOH
Hrrorona. NuepunanbHbie
cUCTeMBl  OTcyeTa.  Bropoit
3akoH HerotoHa. Tpernii 3akoH
Hrrotona. CBoboHOE MazieHue
Tel. YcCKopeHue CBOOOJHOTO
najgeHusa. [lagenue Ten B
BO3JyXe U  Pa3peKECHHOM
IIPOCTPAHCTBE. Y MEHBIIEHUE
MOAYJsl  BEKTOpa  TPEHUS:

Pa3spCKCHHOM IIPpOCTPAHCTBE; OIIBITHI,
CBUACTCIIBCTBYIOIIUEC O COCTOAHHMU HEBECOMOCTHU

TeN; HaOmonaTh W OOBACHATH TOJET MOJAEIH
pakeTsl; NPUBOJAUTH IPUMEPBI, B  KOTOPBIX
KOOPJAMHATY MOJKHO  OIPENENIUThb, 3Has €ro

HAa4YaJbHYI0 KOOPAMHATY M COBEPUICHHOE MM 3a
JTAaHHBI TNPOMEKYTOK BPEMEHM IMEPEMELIEHUE, U
HEJb3s OIpPENEIUTh, €CIIM BMECTO MEpPEMEIICHUS
3alaH  TPOWJEHHBI IMyTh; PAaBHOYCKOPEHHOTO
JIBWKEHHUSI, NMPSAMOJIUHENHOTO U KPHUBOJWHEWHOIO
JBUKEHHUS TeJl, 3AMKHYTOU CUCTEMBI T€J; TPUMEPHIL,
MMOSICHSIFOIIIHE OTHOCUTEIHLHOCTH JIBYKCHUS,
MPOSIBJICHUS HWHEPLUHU; ONPEAENsITh MOAYIH U
MPOEKIIMM BEKTOPOB HA KOOPAWHATHYIO OCh;
3aMuChIBaTh ~ ypaBHEHWE IS OINpPEICIICHUS
KOOPAWHATHI JIBUXKYIIETOCS Tejla B BEKTOPHOU U
ckanmsipHoi (Qopme; 3amuchiBaTh (HOPMYIBL: IS
HAXOXJEHUS TMPOEKIUMU W  MOJYJS  BEKTOpa
MepeMENICHUS TeNa; JJisi BBIYUCICHUS KOOPIUHATHI
JBIDKYIIETOCS Tela B JII0OOW 3aJaHHBIA MOMEHT
BPEMEHM; JUIA  ONPEHEIECHUS  YCKOPEHUS B
BEKTOPDHOM BHUJE M B BHIE MNPOCKIUA Ha
BBIOpaHHYIO OCbh; JJs pacueTa CHJIBI TPEHUS
CKOJIBXKEHUSI, paOOTHI CHITBI, PaOOTHI CHIT TSDKECTH U
YOPYTOCTH, IOTECHIMAJIBbHONW SHEPrUU IMOIHATOIO
HaJl 3eMJIeH Tella, MOTEHIMAJIbHOW YHEPTUU CKATOU
MPYKUHBL; 3aMUCHIBATh B BUI€ POPMYIBI: BTOPOU H
Tpetuil 3akoHbl HBIOTOHA, 3aKOH BCEMHUPHOIO
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TpeHue MTOKOS, TpeHue
CKOJIBKCHUS, TPCHHE KaYCHHUSI.
Qdopmyna sl pacdera CHIIbI
TpeHUsi CKoJbxkeHus1. [Ipumepsl
10JIE3HOTO IIPOSIBIICHUS
TpeHus. lIpsAmonuneiiHoe U
KPUBOJIMHEWHOE JIBUJKEHHUE.
JBr>keHue Tena o
OKPYKHOCTH C IOCTOSIHHOW IO
MOYJTIO CKOPOCTBIO.
lenTpocTpemMuTesbHOE

YCKOPEHHE. UckyccTBeHHbIE
cnytHukd  3emud.  [lepBas
KOCMHYECKasi CKOPOCTb.

Nmnynsc  Tema.  3amkHyTas
cucrema  Tel.  3meHeHue
HMITYJIbCOB ~ T€JI HpU  HX
B3aUMO/ICHCTBUH. 3akoH
COXpaHEHUs HMITYJIbCA.
CymHocTtb u pUMEPbI
PEaKTUBHOTO JIBIDKCHMUSL.
Ha3nauenune, KOHCTpyKuuS U
MPUHIUIT  JEHCTBUSI  PAKETHI.
MHoroctyneH4arsle  pakeThbl.
PabGora cwimbl. Pabora critel
TSDKECTU W CWIBl YIOPYTOCTH.

[TorennmanbHas SHEPIHUS.
Kunernueckas SHEpPTHUsl.
Teopema 00 W3MEHEHUH
KMHETUYECKON »HEpruu. 3aKkoH
COXPaHECHUSA MEXaHHYECKON
SHEPTHUH.

Konrtposbnass pabdora 1o
TEME «3aKOHBI

B3aMMOJIEMCTBHS U JBIKEHHS
TEI».

JlaGopaTopHble padoThI

1. HccaenoBanue
PaBHOYCKOPEHHOTO  JIBHKCHHS
0e3 HauaIbHOU CKOPOCTH.

2. UN3mepenme  yckopeHus
CBOOOHOTO IaJICHMUS.

TATOTEHMS, 3aKoH ['yka, 3aKkOH COXpaHEHUS
MMITyJIbCA, 3aKOH COXPAHEHUS MEXAHUYECKOU
SHEPIruu; J0Ka3blBaTh PABEHCTBO MOJYJS BEKTOpa
nepeMeNIeHUs] MPOUIEHHOMY TTYTH U TUIOIIAIH MO/
rpaguKkoM  CKOpPOCTH; CTPOUTHh  Tpaduku
3aBUCUMOCTH VX = VX(t); mo rpaduky 3aBUCHMOCTH
vX(t) ompemenasiTh CKOPOCTh B 3aJaHHBIA MOMEHT
BpPEMEHU; CpaBHUBATH TPaeKTOPHH, MyTH,
MEepEMEIIICHUS, CKOPOCTH MasTHUKA B YKa3aHHBIX
CHCTEMaX OTCYETa;, JeNaTh BBIBOJ O ABMXKCHHH Tl
C OJJMHAKOBBIM YCKOPEHHEM MPH JACHCTBUM HA HHUX
TOJIBKO CHJIbl TSDKECTH; OINPEACNSITh MPOMEXKYTOK
BPEMEHHU OT Hayajga pPaBHOYCKOPEHHOI'O JBH)KCHUS
mapuKa 70 €ro OCTAaHOBKH, YCKOPEHHE JIBHKCHUS
miapuKka M €ro MIHOBEHHYK) CKOPOCTb Iepen
yaapoM O LWIMHAP; U3MEPITh  YCKOPEHHUE
CBOOOJHOTO TMaJeHUs; MPEICTABIATH PE3YJIbTAThI
W3MEPEHU ¥ BBIUMCICHUW B BHJAE TaOIUI] |
rpa¢uKoB; paboTaTh B TpyIIIIe.

MeranpeMeTHEIC:

OBJIAJICTH HaBBIKAMH CaMOCTOSTEILHOTO
NpUOOpeTEeHUs] 3HAHUM MO H3y4aeMoMy pasjeny,
MMOCTAaHOBKH 11€JIY, TJITAHUPOBAHMS, CAMOKOHTPOJIS 1

OLEHKM  pEe3yJbTaTOB  CBOEH  JIECATEIBHOCTH;
MPEABUICTh PE3YJAbTAaThl CBOEH JIESITEIBHOCTH;
OBJIAZICTh  [O3HABATEIBHBIMUA  YHUBEPCAIbHBIMU

yu4eOHBIMU JIEUCTBUSMU Ha TpUMEpax THUIOTE3;
pa3BUBAaTb MOHOJIOTUYECKYI0 M JIHAJOTHYECKYIO
peub; paboTaTh B rpymnmne

JlnuHoCcTHBIE:  c(hOPMHPOBATH  IO3HABATEIbHBIN
MHTEPEC U TBOPUYECKUE CIIOCOOHOCTH MPU U3YUEHHUH
3aKOHOB B3aMMOJEICTBUS " JBUKECHMS,
YBEPEHHOCTh B BO3MOXKHOCTH IO3HAHUS IPUPOJIBI
Ha npuMepe M3y4aeMbIX 3aKOHOB,
CaMOCTOSITENIbHOCTh B NMPUOOPETEHUH 3HAHUHM 1O
JAHHOMY pa3lieny, Hay4dUTbCSl CaMOCTOATEIBHO
puoopeTaTh 3HAHMA, chopMupoBaTh
MI03HABATENIbHBII HHTEpEC, pa3BHUBaTh
UHTEJUIEKTyaJIbHbIE CIHOCOOHOCTH , YBaKUTEIIBHOE
OTHOLIEHHE APYT K APYTY, K YUUTEIIIO.

Mexannyeckue KoJIeOAHUSA M
BOJIHBI. 3BYK
[Tpumepsl
JIBUKEHUSI.

KO0JIe0aTEILHOTO
OOmme  yepTsl

[IpeameTHbIC: OTIpeIeNIATh Kose0aTenbHOe
JBIDKEHUE [0 €T0 IIPU3HAKaM; IIPUBOIUTE IPUMEPDI
KOJIeOaHWH, TIOJIE3HBIX M BPEAHBIX MPOSBICHUI
pe3oHaHca W INYTH YCTPAaHEHHS MOCIEIHHUX,

13
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pPa3HOOOpa3HBIX  KOJeOaHMI.
JuHamuka KoJeOaHui
TOPU30HTAJILHOTO IMPYKUHHOTO
MasTHHKA. CB00OIHBIE
KoyeOaHus, KoJieOaTeIbHbIE
CHUCTEMbI, MAITHUK. BeIuuuHel,
XapaKTePU3YIOIIHe

KoJicOaTeIbHOS JIBIDKCHHC:

aMIUTUTY/a, T[EPUOJ, YacToTa,
¢daza konebaHuii. 3aBUCUMOCTD
Meproa M YacTOThl MasTHHKA

oT JUIMHBI ero HUTH.
I'apmonuueckue KO1e0aHUs.
[IpeBpamieHue MeXaHUYECKOU
SHEPruu K0JIeOaTeNbHOM
CUCTEMBl BO  BHYTPEHHIOIO.
3aryxaromue KoJIeOaHusl.
BoinyxneHHbie Kose0aHusl.
Yacrora YCTaHOBUBILIUXCS
BBIHYJICHHBIX KoJIe0aHUH.
YcnoBuss  HacTylUleHMS U

(busnyeckas CylHOCTb SIBJICHUS
pe3oHaHca. Y4eTr pe3oHaHca B
MPaKTHKE. Mexanuszm
pacnpocTpaHeHus YIOPYTuX
KoJeOaHuH. Mexannueckue
BOJIHBL. [Tonepeunsie 51
MPOJIOJIbHBIE YNIPYTHE BOJHBI B
TBEPJIBIX, KUTKAX u
ra3o00pa3HbIX cpenax.
XapaKTepUCTUKH BOJIH:
CKOpPOCTb,  JJIMHA  BOJIHBI,
4acToTa, NEPHOJ KOJIeOaHU.
CBsi3b MEXIY STUMU
BennuuHaMu. VICTOUHMKY 3BYyKa
- Tena, KoJIEOTIOIIMECS C
gacroton 16 I'm — 20 xl1.
YnbpTpazByk U uH(pa3ByK. IX0
JIOKaIus. 3aBUCUMOCTD BEICOTBHI
3ByKa OT 4aCTOThI, @ TPOMKOCTH
3ByK& — OT  aMIUIATYAbI
KojgeOaHui U HEKOTOPHIX
npyrux npuyuH. TemOp 3ByKa.
Hannune cpenbl —
HeoOxouMoe yCIIOBUE
pacnpocTpaHeHus 3ByKa.
CKOpOoCTh 3ByKa B pPa3iWYHBIX
cpenax. OrpaxeHue 3ByKa.
2X0. 3ByKOBOW pE30HAHC.
KonTtpoabHnas padora o teme
«MexaHuueckue KojeOaHUs U
BOJIHBI.

HUCTOYHHKOB  3BYKa;  ONHCBHIBATh  JUHAMHKY
CBOOOIHBIX Kose0aHui MPY>KUHHOTO u
MaTeMaTUIECKOTro MasITHUKOB, MEXaHHU3M
o0Opa3oBaHusl  BOJIH;  3allUCBIBaTh  (HOpMYIY
B3aUMOCBSI3M TIEPHO/a W YaCTOTHl KOJICOAHMIA;
B3aHMOCBSA3U BEJIUYUH, XapaKTepU3yIOLIHUX

VIIPYTHE BOJIHBI; OOBSICHATH: MPUYMHY 3aTyXaHHS
CBOOOMHBEIX KOJIEOAHMM;, B YeM 3aKII0YaeTCs
SBJICHUE pEe30HaHCa; HAOIIOAaeMbI OIBIT IO
BO30YKJIECHHIO KOJeOaHWil OJHOrO KaMepTOHA
3BYKOM, MCITYCKa€MbIM JPYIMM KaMEPTOHOM TaKOM
K€ YacTOThl; TOYEMYy B Tra3ax CKOpPOCTh 3ByKa

BO3pacTaeT C  IIOBBIIICHHEM  TEMIIEPaATypHhI;
Ha3bIBaTh: YCIIOBHE CYILIECTBOBAHUS
He3aTyXarolmux KoJIeOaHuM; dusnueckue
BEJIMYUHBI, XapaKTEpU3YIOIIHE YIPYTHUE BOJIHBI;

Auana3oH YacTOT 3BYKOBBIX BOJIH; Ppa3jinvaTb
MOINCPCUYHBIC W IPOAOJBHBIC BOJIHBI, ITPHUBOJIUTH

000CHOBaHMUS TOTO, qTo 3BYK ABIIACTCA
HpOI[OHLHOﬁ BOHHOﬁ; BbIABHUI'aTh THUIIOTC3bI:
OTHOCUTCIIBHO 3aBHCHMOCTH BBICOTBI TOHa OT

YaCTOThl, @ TPOMKOCTH — OT aMIUIUTY/ (bl KOJeOaHUH
UCTOYHUKA 3BYKa; O 3aBUCUMOCTH CKOPOCTHU 3BYKa
OT CBOWCTB cpeabl M OT €€ TeMIepaTyphl;
MNPUMCHATH 3HAHUA K PCHICHUIO 3a4a4; MPOBOAWUTH
AKCIEPUMEHTAJIbHOE HCCIIEI0BAaHUE 3aBUCUMOCTH
nepuoja KojebaHui MpyKMHHOTO MasiTHUKA OT M U
K; W3MepsATh IKECTKOCTh TPYKUHBL, HPOBOIUTH
HCCJIEIOBaHMsI 3aBUCUMOCTU Tepuoja (YacTOThI)
KosieOaHUi MasTHUKAa OT JJIUHBl €ro HUTH;
MPEACTABIIATh pe3yabTaThl U3MEPEHUIN u
BBIUUCIICHUH B BHJIE TaOiul; paboTaTh B TPYIIIE;
CIymiatTb OT4YET O PpPE3yjbTaTaxX  BBINIOJIHCHUSA
3ajaHusA-ipoeKTa «OnpeneneHue KaueCTBEHHON

3aBUCUMOCTH nepuoja KojeOaHui
MaT€MaTUYecKoro  MasTHUKAa OT  YCKOPEHHS
CBOOOJHOIO  MAJACHUS»; ClIymath  JOKJIaJ

«Y7bpTpa3Byk U MHOPA3BYK B MPUPOJE, TEXHUKE U
MEIUIIMHE», 33J1aBaTb BOIPOCHl W NPUHUMATh
y4JacTHe B 00CYXJIE€HUH TEMbI

MeranpeameTHslie: OBJIAJIETH HaBBIKAMH
CaMOCTOSITENIFHOTO ~ NMPHOOpeTeHHs 3HAHUH 1O
U3y4aeMOMy  pasleny,  IIOCTaHOBKHM  LEJH,
IJIAHUPOBAHUSA,  CAMOKOHTPOJII U OLICHKHU
pe3ylnbTaTOB CBOEH  JEATENBHOCTH, HAYYUTHCS
NPEABUACTL  BO3MOXKHBIE  PE3YIbTaTbl  CBOEH
JEATEIbHOCTH, TMOHMMAaTh  PAa3IU4Ms  MEXIY
UCXOJHBIMU JAaHHBIMM U TUIOTE3aMU A HUX
00BsSICHEHUS, OBJIAJIETh ITO3HABATEJIbHBIMU
YHHUBEPCAJIbHBIMH  y4EOHBIMM  JCHCTBUSMHU  HA
npuMepax A8 OOBSCHEHHs  JJIEKTPUYECKUX
ABJICHUM W DKCIICpUMEHTAIILHOM  IIPOBEPKU
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3BYK».

JlabopaTopnasi pabora

3. HccnenoBanue 3aBUCHUMOCTH
MeproJa U YaCTOTHl CBOOOTHBIX
KoJie0aHui MasiTHUKA OT JJIMHBI
€ro HUTH.

TeMbl NpPoeKTOB
«Omnpenenenne KayeCTBEHHOU

3aBHCUMOCTHU nepuojia
Kose0aHui MIPYXUHHOTO
MasATHHKa OT MacChl Trpy3a H
JKECTKOCTH IPYKUHBD),
«Omnpenenenre KayeCTBEHHOH
3aBUCHMOCTU nepuojia
KoJieOaHMit HHUTSIHOTO
(MaTeMaTH4ecKoro) MasTHUKA
OT  BEJIMYMHBI  YCKOpPEHUS
CBOOOTHOTO MMafCHU,
«YnpTpa3ByK M HWHOPA3BYK B
MIPUPO/IE, TEXHHKE u
MEIUIHHE)

BBIJIBUTAEMBIX THIIOTE3, YMETh BOCIHPHHUMATH,
nepepabaTbiBaTh W MPEABSBIATE HHPOPMAIMIO B
CJIOBECHOU

JIMYHOCTHBIE: OCO3HaTh HCOGXOI[I/IMOCTL
CaMOCTOATEIIBHOI'O HpI/IO6peTeHI/I$I 3HAHHUHI (6]
MECXaHUYCCKUX KOJICOAHMSIX n BOJIHAX,
MMPaKTUICCKYIO 3HAa4YUMOCTb HU3Yy4YCHHOI'O

MaTepuaia, CTUMYJINPOBAaTh CAMOCTOATEIbHOCTh B
MPUOOPETEHUH HOBBIX 3HAHUH 1O JaHHOMY
paszeny, cpopMHUPOBATH TO3HABATEIBHBIA HHTEPEC,

pa3BUBaTh HMHTCIUICKTYalbHBIE H  TBOPYECKHE
CIIOCOOHOCTH,  YOEXKIEHHOCTh B  TMO3HAHUU
NOPUPOJIBI, YBAXHUTEIHHOTO OTHOIIECHUS JApPYr K

JIpYry, K YYUTEIIO.

3ﬂeKTp0MaFHHTHOC moJjie
HCTOYHHMKH MAarHuTHOI'O ITIOJIA.

['unoresa Awmnepa.
I'padpuueckoe n300pakeHue
MarHutHoro  mojs.  Jlunuum
HEOJAHOPOJHOTO u
OJIHOPOJHOTO MarHuTHOTO
nonst.  CBsI3p  HalpaBJeHUS
JIMHUI MarHUTHOTO TIOJISI TOKA C
HarpaBJIEHUEM TOKa B
MIPOBOJIHUKE. [IpaBuno

OypaBumka. IIpaBmio mnpaBoi
pyKH Ui coneHouza. [encreue
MarHUTHOTO TTOJISt Ha
MPOBOJHUK C TOKOM M Ha
JBHOKYIIYIOCS 3apsKEHHYIO
yactuny. [IpaBuio sneBoi pyku.
NHayknyus MarHuTHOrO MOJIS.
Moayns BEKTOpa MarHUTHOM
WHAYKIUU. JIMHUM MarHuTHON
WHIYKIUH. 3aBUCHUMOCTh
MarHuTHOTO ITOTOKa,

IIPOHU3BIBAIOLLIETO IJI0IIA1b
KOHTYpA, OT IUIOIIAIX KOHTYpa,
OpHUEHTALINU IIJIOCKOCTH
KOHTypa TI0 OTHOLIEHUIO K
JIMHUSM MAarHuTHOM HHIYKIUU

[Ipenvernsbie: JlenaTe BBIBOABI O 3aMKHYTOCTH
MarHdTHBIX JIMHUM M 00 ocjaaOjJeHuu Moas ¢
yAaJICHHEM OT ITPOBOJIHUKOB C TOKOM; HaOI01aTh U
OIMCHIBATH OIIBITHI, MOATBEPKIAIOIINE IOSBICHUE
AIEKTPUYECKOTO TOJISI PU U3MEHEHUU MarHuTHOTO

I10JIA, u AC1aTh BBIBOJbI, Ha6JHO,Z[aTBI
B3 aHMOI[ef/JICTBHG AJITIOMHUHHECBBIX KOJICI] C
MAarauToM, SABJICHUC CAMOUWHAYKIHWHU, OIIBIT II0

U3ITyYEHUI0 U TPUEMY 3JIEKTPOMATrHUTHBIX BOJIH;
CBOOOJIHBIE  DJICKTPOMAarHUTHbIE KoleOaHHUs B
Kosie0aTenbHOM KOHTYpe; pasjoXeHue Oeoro
CBE€Ta B CIEKTp MpPHU €ro MPOXOXKJIEHUU CKBO3b
Opu3My U TOJdydeHHe Oeloro cBera IyTeM
CIIOKEHHS] CIEKTPAIbHBIX I[BETOB C IOMOIIBIO

JUH3bl, CIUIOIIHOW W  JIMHEHYaTble  CIIEKTPBI
UCIyCKaHMsl; (OpPMYIMpPOBaTh MPABHIO TPaBOH
PYKH I8 COJIEHOMJA, MpaBUIo OypaByMKa,
npaswio  JleHna;  onpenensTb — HamnpaBieHHE
NIEKTPUYECKOTO  TOKAa B IPOBOJHHUKAX W
HaIpaBlieHUE JTUHUI MarHUTHOTO TOJIS;
HaIpaBJICHUE CHJIBI, JeNCTBYIOIIEN Ha

ANEKTPUYECKUI 3apsijl, ABMOXKYLIUNCS B MarHUTHOM
1oJie, 3HAK 3apsfa Y HAlpaBICHUE JBUKCHUS
YacTHULIBI; 3alUCBhIBaTh (HOPMYILY B3aUMOCBSI3H
MOAYJIS BEKTOpa MarHUTHOU HMHIYKIUU
MarHuTHOrO mojist ¢ Monayiaem  cuisl  F,
JNCUCTBYIOIIEM HA  NPOBOAHUK  JUIMHOU l,
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u oT MOJTYJIS BEKTOpa
MAarHUTHOH WHAYKIUU
MarHuTHOTO  1ojsg.  OmnbITH
Qapanes. IIpnuunna
BO3HHUKHOBEHHUS

WHIYKIIMOHHOTO TOKa.
Onpenenenue SIBIICHHS

AJEKTPOMArHUTHOM HWHJIYKIUU.
Texuuueckoe IPUMEHEHUE
SIBJICHUS. Bo3HukHOBEHUE
WHIYKIHIOHHOTO TOKa B
QTIOMUHHUEBOM  KOJIbLIE  TIPHU
W3MEHEHUU MPOXOJISILETO
CKBO3b KOJBLO MAarHUTHOTO
MOTOKA. Onpenenenue
HANpaBJIEHUS WHIYKLIHOHHOTO
TOKA. [IpaBuio Jlenua.
SBnenus CaMOMHIYKIIHH.
NHIyKTUBHOCTS. DHeprus
MarHUTHOTO oJIs TOKA.
[lepeMeHHBIT  3IEKTPUYECKUI
TOK. DJIEKTPOMEXaHUYECKU I
WHIYKIIMOHHBIN TeHepaTop (Kak
mpuMep - THAPOTEHEPaTop).
[lotrepu »sueprum B JIOII,
CHOCOOBI YMEHBIICHUS TOTEPb.

Hasnauenune, ycrpoilcTBO H
TPUHIUI necTBus
TpaHcopmaTopa, ero
IpUMEHEHHe TpU mepeaaye
ANIEKTPOIHEPTUH.

DNEeKTpOMarHuTHOE II0JIe, €ro
UCTOYHHUK. Paznuume wmexmy
BUXPEBBIM JJIEKTPUUYECKUM U
AJEKTPOCTATUUECKUM  TIOJISIMH.
DNeKTpOMarHuTHHIE BOJIHBI:
CKOPOCTb, MOTIEPEYHOCTb,
JUTAHA BOJIHBI, pUYUHA
BO3HUKHOBEHHUSI BOJIH.
[lonyuyenue wu  perucrtpanus
AJIEKTPOMArHUTHBIX BOJIH.
BricokouyacToTHbIE

AJIEKTPOMArHUTHBIE KOJIeOaHUs
U BOJHBI — HEOOXOIUMEIE
CpencTBa IS OCYIIECTBICHUS
pamuocBszu.  KonebGaTenbHbIH
KOHTYD, MOJTYICHUE
3JE€KTPOMAarHUTHBIX

KoJieOaHUH. dopmyna
TomcoHna. bnok-cxema
Mepeslalolero M MPUEMHOTO
YCTPOMCTB TS

pPACIOJIOKEHHBIM ~ NEPHEHAMKYJIIPHO  JIMHUAM
MarHMUTHOM MHAYKIMM, M cuiod Toka | B
IIPOBOJIHUKE; OINHKCHIBATh 3aBUCUMOCTh MarHUTHOT' O
[IOTOKa  OT  MHJAYKLIUMU  MarHUTHOrO  IOJI,
MIPOHU3BIBAIOLIETO IUIOLIAAb KOHTYpa, U OT €ro
OpUEHTALMH 10 OTHOLIEHUIO K JIMHUSAM MarHUTHOM
WHIYKLNY; paznuuus MEXIY BUXPEBBIM
JNEKTPUYECKUM M DIIEKTPOCTATUYECKUM IOJISIMU;
IPUMEHSTh NPaBWIO OypaBuMKa, MPAaBHIIO JIEBOM
pYKU; MpaBwiIo JIeHNa u IpaBuilo NPaBOW PyKH IS
ONpEe/ETCHUs] HAMPABICHUS] UHAYKIIMOHHOTO TOKa;
paccka3piBaTh 00  YCTPOWCTBE W  MPHUHLUIE
JIEHCTBUSI TE€HepaTropa IEPEMEHHOro TOKa; O
HAa3HAYECHUH, YCTPOWCTBE WM NPUHLMIE JCUCTBUSA
TpaHcopmaTopa ¥ ero NIpUMEHEHUH; O IPUHLIUIIAX
pazuoCBsA3M UM TENEBUICHMS; Ha3blBaTh CIIOCOOBI
YMEHBILIEHUs  TMOTEpPh  JJIEKTPOSHEPTUH  IpHU
nepegaye ee Ha OOJIBIIUE PAcCTOSHUS, pa3IMuHbIe
JIMAIla30Hbl  JJIEKTPOMArHUTHBIX BOJIH, YCJIOBUS
00pa30oBaHMs CIUIOIIHBIX M JIMHEHYAThIX CHEKTPOB
UCITYCKaHUs; OOBSCHATD U3TY4YCHUE U TIOTJIOMICHHUE
CBETa aTOMaMU W MPOUCXOXKICHHE JIMHEHYaThIX
CIIEKTPOB Ha OCHOBE IOCTYJIAaTOB bopa; mpoBOAUTH
MCCJIE0BATENIbCKUN SKCIEPUMEHT IO H3YyYEHHUIO
SBJICHUS 3JIEKTPOMArHUTHOU WH]IYKIINUH,
AQHAJIIM3UPOBATH PE3YJIbTATHI SKCIIEPUMEHTA

U JiefaTh BBIBOJABI; pa0doTaTh B TPYIIE; CIYyHIAaTh
nokanbl «Pa3Butue cpeacTB U crocoOoB nepeadn
nH(pOpMallul Ha JaJieKUe PACCTOSIHUS C JIPEBHUX
BpeMEH H© A0 Hamux  JHeW», «Meron
CIIEKTPAJIbHOTO aHAJIN3a U €ro IPUMEHEHHE B HAyKe
U TEXHUKE»

MeranpeameTHsle: OBJIAJIETh HaBbIKaMU
CaMOCTOSITENIFHOTO ~ NMPUOOpeTeHus 3HaHUKH 00
AIIEKTPOMAarHUTHBIX SIBJICHUSX, MOCTAHOBKH IIEJH,
IUIAHUPOBAHMs,  CAMOKOHTPOJII M OLIEHKH
pEe3ynbTaTOB CBOEH JEATEIBbHOCTH IIPU W3YYCHUU
JAHHOTO paszfieNia, YHUBEPCAIbHBIMH YUEOHBIMU
JNeHCTBUSIMM ~ HA  NIpuUMepax  THUMOTe3 Ui
00BSICHEHUS MarHuTHOTO TOJIst u
AKCIIEPUMEHTAJIbHOW MX MPOBEPKH, (HOPMHUPOBATH
yMeHuss  paboTraTb B  Tpynme, pa3BUBATh
MOHOJIOTMYECKYK0O M JIHAJIOTHYECKYIO  peub,
npuoOpecTH OMBIT CaMOCTOSATEIILHOTO TIOMCKA U
oTbopa nHGOPMAITUH C UCTIOJIH30BAHUEM UHTEPHET-
pecypca, CIpaBOYHOH JHTEpaTrypel, paboTaTh B

TpyIIe.

JInuHOCTHBIE:! OCO3HAaTh HE00X0AUMOCTh
CaMOCTOSITENIbHOTO  NMPUOOpPETeHHs] 3HaHUM 00
SJICKTPOMArHuTHBIX SBJICHUAX W TPAKTUYCCKYIO
3HaYMMOCTb U3y4EHHOT O MaTepHaia,
CTUMYJIUPOBATH HUCIIOJIB30BaHUC
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OCYIIECTBJIECHUSI  PAJMOCBS3H.
AMnuuTynHas MOIYJISLUHUS U
JIETCKTUPOBAHUE

BBICOKOYACTOTHBIX KOJICOAHHIA.
HNutepdepentius u audpaxius
ceera. CBeT Kak YacTHBIU
cirydaii 3EKTPOMArHUTHBIX
BOJH. JlMama3oH  BHIMMOrO
U3ITy4eHUs Ha HIKaie
3JEKTPOMArHUTHBIX BOJIH.
Yactuupl 37I€KTPOMarHUTHOTO
U3ITydeHus - GOTOHBI (KBAHTHI).
SIBnenue JUCIIEPCHUU.
Paznoxxenue Oenoro cBera B
cuektp. Ilomyuenue Oeroro
cBeTa yTeM CJIOYKEHUS
CHEKTPaTbHBIX

IIBETOB. IlBera TEIl.
Ha3nauenne wu  yCTpOHCTBO
crekTporpada 1 CreKTpOCKoTa.

Tunel ONTUYECKUX CHEKTPOB.
CruilomHoM W JIMHEWJaThbIe
CHEKTPHI, YCIIOBUSI 150:¢
MOJTyYEHUS. CnekTpbl

UCIyCKaHUsI U  IOTJIOLICHHUS.
CnexmpanvHoll ananu3. 3aKOH

Kupxroda. ATOMBI -
WCTOYHUKMA  M3Iy4YE€HUI U
TIOTJIOIICHUS CBeTa.
OObscHeHHE  W3IY4YeHHUS U
TIOTJIONICHHUSI CBETA aTOMaMu M
MPOUCXOKACHUS  JIMHEWYAThIX
CIIEKTPOB Ha OCHOBE

noctynaroB bopa.
JlaGopaTopHble padoThI

4. N3yuenne SIBIICHUS
ANEKTPOMArHUTHOM MHIYKITUH.
5. HalGmoneHue CIIONIHOTO H
JIMHEWYaThIX CIIEKTPOB
UCITyCKaHUS.

Tembl IPoEKTOB

«Pa3Butne cpeacTs u cnocoOoB
nepenaud  uMHpOpMalUMU  Ha
JTAJIEKHE PACCTOSIHUSI C IPEBHUX
BpEMEH W 10 HAIIUX JHEW,
«Meron CIEKTPAJILHOTO
aHaJlu3a U €ro MpUMEHEHUE B
HAyKe U TEXHUKEN

HKCIIEPUMEHTAJIbHBIX ~ METOJOB  HCCIIEJJOBAHMS,
CaMOCTOSITENIFHOCTh B IPUOOPETEHUH  HOBBIX
3HaHUHU, cHOpMHUPOBATH MO3HABATEIbHBIH HHTEPEC,

pa3BUBaTh HWHTEIUIEKTYyaJIbHBIE U TBOPYECKHUE
CHOCOOHOCTH,  YOSXKIEHHOCTb B IO3HAHHUH
IIPUPOJBI, YBAXUTEIBHOE OTHOLICHUSA JApPYyr K
ApYTY,

K YUUTEIO.

CTpoeHune aToMa M aTOMHOTIO

[TpenverHeie: OnuchBaTh: ONBITEH Pesepdopaa mo

20
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siapa

CroXHEBIN COCTaB
PaINOAKTUBHOTO U3JTy4YCHHUSI, O
,B- wm y-uactuuel. Monenb
aroma TomcoHa. OnBITHI

Pesepdopna mo paccesHuro o-
yactul. [lnaHerapHas mozenb
atoma. IIpeBpamenus suep npu
paZMOaKTUBHOM pacnajae Ha

mpuMepe  o-pacmajga  pajus.
O06o3HaueHne snep
XUMHAYECKAX 2JIEMEHTOB.

MaccoBoe u 3apsAa0BOC YHCIIA.
3aKkoH COXpPaHCHUA MacCCOBOTI'O
qucjia n 3apsgaiaa IIpu

paarOaKTUBHBIX
npeBpamieHusx. Ha3nauenwue,
YCTPOMCTBO 51 MPUHLIAI

nencTBus cuerdnka I'eiirepa u
kamepbl Bunbcona. BeiouBanue
0-4aCTUIIAMM  IIPOTOHOB W3
siep aToMa

a3ora. Habmonenne
dbotorpaduii  00pa3z0BaBIIUXCS
B Kamepe BuibcoHa TpekoB
YacTHIL, YYacCTBOBaBIIUX B
sinepHoOi peakiuu. OTKPBITHE U
CBOMCTBA HEUTpOHa.
[IpoTOHHO-HENTPOHHAS MOJEIb
saapa.  OU3NYECKUH  CMBICI
MaccoBOro M 3apsA0BOTO
gucen. OcOOEHHOCTH SJIEPHBIX
cwit. M3oTonbl. DHEprus CBS3H.
BHyTpeHHAA 3HEpPrus aTOMHBIX
saep. B3auMocBsi3p Maccel U
JHEPIUH. Hedekr Macc.
Brinenenne WM TIOTNOIICHUE
SHEPTUM B SIIEPHBIX PEAKLUAX.
Mogens mporecca JAeJCHUS
sapa  ypaHa. Beinenenue
SHEPTUH. Y CIIOBHS MPOTEKAHUS
YIPABIIIEMOU LEMHON PEaKLUH.
Kputnueckas Mmacca.
Ha3nauenue, YCTPOMCTBO,
MPUHLMIT JIEUCTBUS  SIIEPHOTO
peakTopa  Ha  MEIJICHHBIX
HEUTpPOHAX.

IIpeoOpa3oBanue sHEPrUM AACP
B DJIEKTPUYECKYIO SHEPIHIO.
[IpenmyiiecTBa U HEIOCTAaTKU
ADC mnepen ApyruMH BHAAMU
3JIEKTPOCTAHIUH.

O00HapyXEHHIO CJI0KHOTO COCTAaBa PAJUOAKTUBHOIO
M3JIy4CHUS] M 10 MCCIECIOBAHUIO C TOMOIIbIO
paccesiHMsl (-4acTHUIl CTPOCHHUS aTroMa; IpOoIecC
JIeJieHUsl siApa aToMa ypaHa; OOBSACHATH CYTh
3aKOHOB COXPAaHEHHS MacCOBOTO 4YHCIa U 3apsjaa
MpU PaTUOAKTUBHBIX TMPEBPALICHUAX; OOBIACHITH
bu3nyecKuil CMBICT TOHSTHI: SHEPrus CBS3H,
nedeKkT Macc, LeMHas pPeakius, KpUTHIecKas
Macca; IpUMEHATh 3aKOHbI COXPAHEHHS MacCOBOTO
YKCJIa U 3apsi/ia [P 3alUCH YPABHEHUH s/IEPHBIX
peakiuii;  Ha3plBaThb  yCIOBUS  MPOTEKAHHS
YIIPABIISIEMOM LENTHOM pEaKlUH, NPEeUMyIlecTBa U
Henoctatku  ADC  mepen  IpyruMud  BUJAMHU
AJIEKTPOCTAHIINH, YCJIOBHS MIPOTEKAHUS
TEPMOSJICPHON peakluu; Ha3bIBaTh (PHU3UUYECKHE
BEIIMYMHBI:  TIOTJIOIIEHHAs 7032  W3JIy4YCHHS,
KO3 (UIIMEHT KadecTBa, SKBUBAJICHTHAs 1034,
MepPUOJI TIOJIypacIajia; pacCKa3blBaTh O HaA3HAYCHUH
SJIEPHOTO pEaKTOpa Ha MEJJICHHBIX HEUTPOHAX, €ro
YCTPOMCTBE ¥ NPUHLUIE JCHCTBHS; NPUBOIUTH
MpUMEPBHl  TEPMOSIZICPHBIX  PEAKIUN; TMPUMEHSTh
3HAHUSA K PEHICHHUIO 3a]a4; M3MEepsITh MOIIHOCTb
03Bl  paAMaliMOHHOrO  (oHA  JO3UMETPOM;
CPaBHHBATh MOJTYYEHHBIH pe3ynpTaT C
HauOOJIBIIMM  JIOMYCTUMBIM IS 4YeJIOBeKa
3HaYeHUEM; CTPOUTh TpaduK  3aBHUCUMOCTH
MOIIIHOCTU 03Bl W3JIYYCHHS MPOIYKTOB pacmajia
pajioHa OT BpEMEHH; OLEHUBaTh MO TpapuKy
nepuo mojiypacnajaa NpoayKTOB pacraza pajoHa;
MPEACTABIIATH PE3YJIbTAaThl U3BMEPEHUN B BUJIE
Tabnui;, paboTaTh B TPYINE; CIyHMIaTh JJOKJIA[
«HeratuBHoe BO3JEHCTBHUE paualMyd Ha KUBbIE
OpPTaHU3MBI U CIIOCOOBI 3aITUTHI OT HEE)
MeranpeameTHslie: OBJIAJIETh HaBbIKAMU
CaMOCTOSITEIbBHOTO ~ MPUOOpETEeHHs 3HAaHUK O
CTPOCHMHM aTOMa W aTOMHOIO s/ipa, MOCTAaHOBKHU
1eTH, TUIAHUPOBAHMS, CAMOKOHTPOJS U OILEHKH
pEe3yIbTAaTOB CBOEH NIEATENbHOCTH, PETYISITUBHBIMU
YHUBEPCATBHBIMH  YYCOHBIMH JEHCTBUSIMH TIPU
pemieHun 3aaad, (GOpMUPOBATH YMEHUS BBIICNSATH
OCHOBHO€ COJIEpKaHWE TPOYNUTAHHOTO TEKCTa,
HaxoJUTb B HEM OTBEThl Ha IMOCTaBJIECHHBIE
BOMIPOCHI M W3JlaraTh €ro, I03HaBaTeIbHBIMHU
VHUBEPCATbHBIMA ~ y4EOHBIMU  JCUCTBUSMU Ha
nmpuMepax  TUNOTe3 IS OOBSICHEHUA |
OKCIIEPUMEHTAIbHOW  TPOBEpPKH,  (HOPMHUPOBATH
YMEHUS  BOCIPUHHMMATh, TepepadaTeiBaTh U
NPEJCTaBIsITh HHPOPMAIIMIO B  CIOBECHOW H
obpasHoii opmax, paboTaTh B rpyIie, pa3BUBaTh
MOHOJIOTHYECKYIO U THAJIOTMYECKYIO PEUb.
JInuHOCTHBIE! OCO3HATh HE00X0IMMOCTh
CaMOCTOSITEILHOTO ~ MPUOOPETeHUs 3HAHWUH O
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Buonornueckoe IercTBHE
panuanuu. Pusnyeckue
BEJIMUMHBI: IIOTJIOIIEHHAs H03a

U3Jy4eHus, KO3 pHUIIEHT
KadecTBa, SKBHBAJICHTHas J03a.
Bausinue PaINOAKTUBHBIX
W3TyYCHHI Ha JKHUBBIC
OPTraHU3MBI. [Tepuon
nojypacnaia paauOaKTUBHBIX
BCIIECTB. 3akoH
paarO0aKTUBHOTO pacmana.
Cnoco0n1 3aIIUThI OT
paauaiuu. VcnoBus
MIPOTEKAHUS H MIpUMEPHI
TEPMOSIIEPHBIX peaKInid.
Brinenenue sneprun

Hu MEePCIEKTUBBI ee
HUCIIOJIb30BAHUSL. HUcrounuku

sHepruu CoJiHIA U 3BE31.
KonTpoabHas padora no teme
«CTpoeHue aromMa U aTOMHOIO
sanpa. Vcnonb3oBaHue SHEPTUU
ATOMHBIX AACP».
JlabGopaTropHbie padoThI

6. H3mepeHue ecTeCTBEHHOTO
panaluOHHOTO ¢doHa
JO3UMETPOM.

7. W3ydeHue pneneHus saapa
aToMa ypaHa no ¢ororpaduu

TPEKOB.

8. Nzyuenue TPEKOB
3apsKEHHBIX YacTHI] o
TOTOBBIM ¢dororpadusim
(BBITIONIHSAETCS JOMA).

Tema npoexkra

«HerarusHoe BO3/JIEHCTBUE
paguanuu (MOHU3UPYIOLIUX
U3ITYyYEeHU) Ha KHUBBIE

OpraHu3MbI U CITOCOOBI 3alIUThI
OT HEC»

CTPOECHHUH aTOMA U ATOMHOTO S7pa U MPAKTHUYECKYIO
3HAYUMOCTh U3Y4YEHHOTO Marepuaia,
CTUMYJIMPOBATh CaMOCTOATEIIbHOCTh B
IPUOOPETEHUN HOBBIX 3HAHUM 1O JAHHOMY
paszzeiny, cpopMUpOBaThH MO3HABATENIbHBIN HHTEPEC,
pa3BUBaTh MHTEJUIEKTYalbHbIE U  TBOPYECKHE
CIOCOOHOCTH,  YOEXKIEHHOCTh B IO3HAHHUH
IPUPOJBI, YBAKUTEIBHOIO OTHOLIEHUS Jpyr K

IPYTY, K yUUTEIIIO

Crtpoenue "
Bcesennoi

CocraB CoOJIHCUHOH CHCTEMBI:
Connne, BoceMb  OOJIBIIHX
miaHeT (IMecTh M3 KOTOPBIX
HAMEIOT CIIyTHUKH), IISTh
TJTAHET-KapJIUKOB, aCTEPOH/IBI,
KOMETBI, METECOpHBIE  TeJa.
dopmMupoBaHue ConneyHoi
CHCTEMBI. 3eMJId U IIJIAHETHI
3eMHON rpynmbel.  OOIIHOCTH

IBOJIIOLUA

IIpeameTHEIE: HaOnronats ClIal bl W
dotorpadun  HeOECHBIX OOBEKTOB; HA3BIBATH
rpynnbsl  00bekToB, Bxoasmux B CoNHEYHYIO

CUCTEMY; IPUUUHBI 00pa3zoBaHus nsaTeH Ha CoHIIE;
MPUBOJUTH MPUMEPHI U3MEHEHHUS BUIA 3BE3HOTO
Heba B TeyeHHE CYTOK; CpPaBHHUBATh IUIAHETHI
3eMHOMI TPYIIIBL; TJTAHETHI-TUTAHTHI;
aHaau3upoBaTh (pororpadum WM CIHANIBI TIJIAHET,
dororpaduu COTHEUHON KOPOHBI M 00pa30BaHU B
Hel; omnuchiBaTh  Qotorpaduu  MajablX  TeN
ConnHeuHoi CHCTEMBI; TpHU MOJICJH
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XapaKTEPUCTUK TUTAHET 3€MHOU
TPYIIIIBIL. IInaHEeTBI-TUTAHTHI.
CnyTHUKHM M KOJbIA TUIAHET-
TUTaHTOB. Marjsle Tela
ConHeuHoM CHCTEMBI:
acCTEpOU/IbI, KOMETHI,
MeTeopHble Tena. OO0pa3oBaHue
XBOCTOB KOMET. Panuant.
Merteopur. bonua. CoisHie u
3BE3bl:  CIIOUCTast  (30HHAs)
CTPYKTYpa, MAarHUTHOE TI0JIE.

HecTallMoOHAapHOM  BceneHHOW,  MIpemIOKEHHbIE
@®puaMaHoM; OOBACHATH (PU3UUECKUE IPOIECCHI,
npoucxoasamue B Heapax ConHIA M 3BE3[; B 4EM
IPOSIBIISIETCS.  HE  CTAlMOHAPHOCTh  BceneHHoi;
3anuchiBaTh 3akoH Xab0ja; JAeMOHCTPUPOBATH
Ipe3eHTallud,  y4yacTBOBaTb B  OOCYXJECHHUU
Mpe3eHTalNi

MeranpeameTHbIe: YupaBnsate CBOEH
MO3HABATENIbHOM M Y4eOHOH  JeSITeTbHOCTBHIO
IIOCPEACTBOM IIOCTAHOBKM II€JIEH, IIAaHMPOBAHMS,
KOHTpOJIl, KOPPEKIIMH CBOMX JACUCTBUU U OLEHKH

Hctounuk sHeprunm ConHLA U | YCHEIIHOCTH YCBOCHUS. OcyiecTBisTh
3BE3]] - TEIUIO, BBIIEISIEMOE IIPH | CAMOKOHTPOJIb ¥ B3aMMOKOHTPOJIb
NpoTeKaHWM B WX Henpax | JIMYHOCTHBIE: cOpMHUPOBaTH  IO3HABATEILHBIN
TEPMOSIEPHBIX peaKkuuil. | MHTEepeC u TBOPYECKUE CIOCOOHOCTH;
Cragun osBomonuu  ConHia. | yOeKIEHHOCTh B BO3MOXHOCTHM  ITO3HAHUS
lNanaktuku.  MerarajakTuka. | IPUPOABL, B HE00X0IMMOCTH pa3yMHOI0O
Tpu  BO3MOXHBIE  MOJEIM | MCIOJB30BAHUS JOCTH)KCHHMM HAyKU M TEXHOJIOTUH
HECTalMOHApHOW BcelleHHOW, | A JalnbHEHMIIET0  PAa3sBUTHS — YEJIOBEYECKOI'O
IIPEIOKEHHBIE A. A. | oOmecTBa, OTHOLIEHHE K (DU3MKE KaK 3JIEMEHTY
OpuaMaHOM. 0011eY€eI0BEUECKOM KYJIbTYpPbI; CAMOCTOSITEIbHOCTD
OKCIIEpUMEHTAIIBHOE B NPHOOPETEHUN HOBBIX 3HAHUH U MPAKTHYECKUX
MOJATBEPKICHUE Xab0noM | yMEHHIA; MOTHUBHUPOBATh 00pa3oBaTesbHYIO
paciuupeHus BceneHHON. | NEATENIBHOCTD Ha OCHOBE JMYHOCTHO
3akon Xa0b6ma. OpPUEHTUPOBAHHOTO OJIX0/1a; (dbopmMupoBaTthb
Tembl NpoeKkTOB LIEHHOCTh OTHOLIEHWH ApYr K ApYry, YYHUTEII0,
«EcTecTBeHHBIE CIYTHUKH | aBTOpaM OTKpPBITUH M H300peTeHuil, pe3yjabraTam
IUTAaHET 36MHOM TPYIIIBDY, o0y4yeHHs
«EcTecTBeHHBIE CIIyTHUKH
IJIAHET-TUTaHTOB)
IloBTOpenue 7
100
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5. KanengapHo - TeMaTH4eckoe INIaHMPOBaHue N0 (pU3HKe B 7 KJiiacce
(2 yaca B HeJ1€J110)
Yueonuk: U.M. Ilepbiikun, A.U. UBano M:IIpocBemenue 2021

Ne | Koua-Bo Jara Tema pasjgesia, ypoka
n/m | 4YacoB JIaH | hakTt
duzuka 1 pU3HYecKHe MeTOAbI H3y4YeHust MPupoabl (5 4.)
1 1 Yro uzyuaet pusuka. Hexotopsie ¢puznueckue
TEPMHHBI.
2 1 HaOmronenunst u onbITel. Pusnueckre BETHYUHEL.
N3mepenne pu3ndecKux BEITUYHH.
3 1 Jlabopamopnas paboma Ne 1
«OrmpeeneHue MoKazaHU H3MEPUTEITHHOTO
npuoopay
4 1 TOYHOCTB ¥ NOTPENTHOCTH U3MEPEHUM.
5 1 ®du3nka u MUpP, B KOTOPOM MbI ’KUBEM.
IlepBoHaya/IbHbIE CBeIEeHUsI 0 CTPOEHHH BenecTBa (6 4.)
6 1 Crpoenne BemecTBa. MoJeKybl
7 1 Bpoynosckoe neuxkenue. {uddysus B razax,
KHUJIKOCTSX M TBEPABIX TEIaxX
8 1 Jlaboparopnasi padora Ne2 «OnpeneneHue
pa3MepoB MaJbIX TEI»
9 1 B3aumHoe npuTsDKEHHE U OTTAIKHBAHHE MOJIEKYIT
10 1 ArperatHble cOCTOsIHMS BelecTBa. Pasznuuue B
MOJICKYJISIPHOM CTPOCHUU TBEPJBIX TEI,
JKUJKOCTEN U Ta30B.
11 1 Konrtpoabsnas padora Nel IlepBonavasbHblie
CBeJeHHUsI 0 CTPOEHHH BelecTBA
B3aumopneiicrBue tea (23 4.)
12 1 AHanmu3 KOHTPOJIBHOM paboTel. MexaHnueckoe
IBUXKEeHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE
JIBUKCHHE
13 1 Ckopoctb. Ennnuiiel ckopoctu
14 1 Pacuer nytu ¥ BpeMEHU IBUKEHUS
15 1 [IpssMonMHENHOE paBHOYCKOPEHHOE JIBUKECHHUE.
Yckopenue. Mueprus.
16 1 BsanmoneiicTBue Ten.
17 1 Macca Tena. EnuHuiibl Macchl.
18 1 JlaGoparopnas padora Ne 3 «3mepenue
MacChI T€JIa Ha Becax»
19 1 [InoTHOCTH BemiecTBa
20 1 Jlaboparopnasi padora Ne 4 «3mepenue
o0BeMa TBEpPJIOTO TeIay.
21 1 Pacuer maccel 1 00beMa Telna 1o ero IIOTHOCTH.
JlabopaTopnasi padora Ne S "Onpenenenne
IUIOTHOCTH TBEPJOTO Tesa"
22 1 Cuia. fBnenue tsarorenus. Cuia TSKECTH.
23 1 Cuia ynpyroctu. 3akoH ['yka. JlabopaTophasi
padora Ne 6 "lccnenoBanue CUiIbl ynpyroctu"
24 1 Enununist cuiibl. CBs3b MEXKIy MacCcoi Tena u

cuJIou TsKkecTH. Bec Teia
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25 1 Cuia TskecTH Ha JApyrux IuiaHeTtax. Pusndeckue
XapaKTePUCTHUKU TIAHET.

26 1 Jlunamomerp.
JlaboparopHast pabota Ne 7 "I'pagyupoBanue
IPYKUHBI U U3MEPEHUE CHII TUHAMOMETpOM "

27 1 CrnosxeHue 1ByX CUJI, HalIpaBJIEHHBIX BJIOJIb
OJIHOM mpsiMOoi. PaBHOAEHCTBYIOMIAs CHUJI.

28 1 Cuna tpenus. Tpenue nokos

29 1 Jla6opaTopnasi pabora Ne 8 «lVccnenoBanue
3aBUCHMOCTH CHJIbI TPEHHSI CKOJIBKCHUS OT
IUTIOIIA/IA COTIPUKOCHOBEHHUS TN U
MIPUKUMAIOIIEH CUIIBD)

30 1 TpeHue B IpUposie U TEXHUKE.

31 1 Pewenue 3anau no reme «CHIIb.
PaBHOzEHCTBYIOIIAST CHIDY

32 1 JIBmxeHue u B3aumozeiicrsue, Cuisl BOKpYr
HaC.

33 1 KounrtpoJsbHas padora Ne 2 mo reme
""B3anmopeiictBue Tea"

34 1 AHanmm3 KOHTPoIbHOM paboTel. OOoO0IIaroIIee
3aHATHE N0 TeMe «B3auMoaencTBue Tem»

JlaBJieHre TBepPABIX TeJl, sKMAKOCcTel u ra3on (19 4.)

35 1 JlaBrerune. EquHULIBI TaBIICHUS.

36 1 JlaBiieHue rasa.

37 1 [lepenaua naBneHuUs )KUIKOCTAMU U Fa3aMH.
3axoH Ilackas.

38 1 JlaByieHUE B )KUJIKOCTH U T'a3e, BBI3BAHHOE
JCHCTBUEM CHIIBI TSKECTH.

39 1 Pacuer naBieHust KUAKOCTH Ha THO U CTEHKU
cocyza.

40 1 CooOrmaromuecs CoCyabl.

41 1 Bec Bo3ayxa. ATMochepHOe naBieHue.

42 1 N3mepenue armochepHoro napieHus. Onpit
Toppuuenn.

43 1 Bapomerp-Anepoun. ATmocdepHoe naBieHre Ha
pa3TUYHBIX BBICOTAX.

44 1 Manometpsl. [lopiiHeBON KUIKOCTHBIN HACOC.

45 1 I'uppaBnuueckuii npecc.

46 1 JleficTBHE KUIKOCTHU U Ta3a HAa MOTPYKEHHOE B
HUX TEJIO

47 1 ApxumMenoBa cuia

48 1 JlabopaTopnasi paGora Ne 9 "M3yuenue
BBITAJIKUBAIOILECH CHJIBI, IEHCTBYIOIIEN HA
MOTPYKEHHOE B XKHUJIKOCTb TEJIO"

49 1 [1naBanue ten.

50 1 JlaGopaTopnasi padora Ne 10 "BrisicHeHnue
yCIIOBUH MJIaBaHUs TeNa B KUAKOCTH"

51 1 Pemenue 3agad no reme «ApxXumenaoBa cusay,
«Y CnoBus IUIABAHUS TEIDY»

52 1 [InaBanue cynoB. Bo3zgyxomnnaBanue:

53 1 KonTtpoabsHnas padoraNe3 no teme "JlaBiieHue
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\ TBEPABIX TeJl, })KUJAKOCTell U ra3oB'

PabGora u MmomHOCTh. JHeprus. (12 4.)

54 AHanu3 KOHTPOJIbHOM paboThl. MexaHnuuyeckas
pabota. Enunaniel paboThl.

55 MommnrocTs. EAUHUITEI MOIITHOCTH.

56 IIpoctsie MexaHu3mel. Peryar. PaBHOBecue cuil Ha
phlyare.

57 MowmeHT cuibl. Peiyaru B TeXHUKE, OBITY, U
pupoJie.

58 Jla6opaTopnasi padora Ne 11 "Brisicuenue
yCJIOBUSI paBHOBecCUs pbryara'

59 [Ipumenenue nmpaBuiia paBHOBECHS pblyara K
0110Ky. PaBeHCTBO paboT MpH HCIIOIB30BAHUH
MPOCTBIX MEXAHU3MOB . «30JI0TO€ MPaBUIIO"
MEXaHUKH.

60 I{enTp Tsxectu Tena. Bunsl paBHOBecHs Ten

61 KoaddunmeHT mone3noro 1eicTBUS.
JlaGopaTropnas paGora Ne 12
«Omnpenenenue KIIJ[ npu nogbeme Tena mo
HAKJIOHHOM TJIOCKOCTH

62 Oueprust. Kunetnueckasi 1 moTeHIMAIbHAS
SHEprusl.

63 [IpeBpamieHne MeXaHUIECKON YHEPTHH OAHOTO
BHJIA B APYIOM.

64 Pemenue 3amaq mo teme "PaboTa u MOIIHOCTB.
Oneprus”

65 KonTtpoabsnas padora Ned nmo teme ""Pabora n
MOIIHOCTH. JHeprus'

O0o0maroniee nopropenue (3 4.)

66 AHanu3 KOHTpoJbHOH paboTsl. Pu3nka U MUp, B
KOTOPOM MBI JKHBEM

67 IToBTOpEeHue U3ydeHHOTo 32 Kypc pU3UKHU 7
KJacca.

68 IToBTOpEeHUe U3y4eHHOTO 3a Kypc (pU3UKHU 7

KJ1acca.
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Kanennpapso - TeMaTnueckoe niianmpoBanue no ¢pusuke B 8 kiacce

(2 yaca B HeJ1€J110)

Yueonuk: A.B. llepsimukun, A.U. UBano M: IIpocBemenue, 2022 r.

Jdara
Ne NpOBeIeHHUsI Tema ypoka
ypoKa
IVIAH dakr
TenuioBblie siBaeHusi (22 yaca)

1 TermmoBoe nBrxxeHue. Temneparypa.

2 Bryrtpennsis sHeprus. CrocoObl W3MEHEHHS BHYTPCHHEH
SHEPTHUU.

3 Bunsl Teronepenad. TenaonpoBoAHOCTb.

4 KonBekmus.

5 WNznyuyenune. Jlaboparopnass paGora Ne 1 «3yuenue
YCTPOMCTBA KAJIOPUMETPAy

6 KonuuecTtBo TemnoTel. EquHUIBI KOJIMYECTBA TEIIOTHI.

7 VnenpHas TEMJI0EMKOCTh BEIIECTRA.

8 Pacuer konuyecTBa TEMIOTH, HEOOXOAUMOTO JJII HArPEBAHUS
TeJa WIH BBIIEISEMOT0 UM IIPU OXJIAXKICHUH.

9 Jlaboparopnas padora Ne 2 '"H3ywyenue mnporecca
TertooOMeHa'.

10 JlaGoparopnass  pabora :]"J‘g 3 "UsmepeHue yaenbHOMI
TETJIOEMKOCTH TBEPAOro Tena'.

11 DHeprus TOIUIMBA. Y IebHas TEIJI0Ta CrOPAHUS.

12 3aK0oH COXpaHEHHUS W MPEBPAILECHUS YHEPTUU B MEXAHUUECKHUX
Y TEIUIOBBIX MpOoLeccax.

13 KonrTposbnass paGora Ne 1 mno Tteme 'TemnJoBbie
siBjleHus " .
AHanM3 KOHTPONBHOW pPabOTHl. ArperaTHbIEe COCTOSHHUS

14 BemlecTBa. [lmaBieHue W OTBEpJEBaHUE KPHUCTAUIMYECKHUX
TeJl.
['paduk mnaBneHus ¥ OTBEPJAEBAHUS KPUCTAUIMYECKUX TEJl.

15 VY nenbHas TEmoTa MIaBICHUS.

16 Hcnapenue u konaeHcaus. HacpllieHHBIN 1 HEHACBILIEHHBIN
nap.

17 [Tormomenne  HSHEPrHMM  TPH  HWCHAPCHUH  KUIKOCTH.
Boinenenue sepruu npu KonjaeHcanuu napa. Kunenue.
Brnaxuocts Bo3ayxa. CrocoObl oOmpeneneHus BIAKHOCTH

18 Bo3ayxa. JlaGoparopHas padora Ne 4 '"l3mepeHue
OTHOCUTEIIbHOW BIQXKHOCTH BO3yxa'.

19 VY nenbHas TEIoTa mapooodpa3oBaHUS

20 PaGora raza w mapa mnpu pacmupeHun. JlBuratenb
BHYTpeHHero cropanus. [lapoBast TypOuHa.

21 KIIJI TenmoBoro gABurares.

29 KonTposbnass paGora Ne 2 mo Teme 'H3MeHeHue

arperaTHbIX COCTOSIHUII BenecTBa''.
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JJieKTpUYeCcKUe sABJIeHHs. (28 yacoB)

AHanu3 KOHTPOJIbHON paboThl. DnekTpusauus Tei. JBa poaa

23
3apsiaa. DIEKTPOCKOIL.

24 DJIEKTPUUECKOE TT0JIE.

25 Jenumoctsb snekTpuyeckoro 3apsiaa. CTpoeHue aroma.
OObsicHeHHEe dJIeKTpUYecKuX siBleHuil. CraTHcTUYecKoe

26 AIIEKTPUYECTBO, €r0 YYeT M HCIOJIb30BaHHE B OBITY U
TEXHHKE.

27 DNeKTpUUECKUN TOK. VICTOUHHUKH 3JIEKTPUYECKOTO TOKA.

28 DJIeKTpUYEeCcKas 1eTb.

29 DJIEKTPUYECKHUI TOK B MeTauiax. JIeHCTBUS 3JIEKTPUUECKOTrO
ToKka. HanpaBieHue a1eKTpuyecKkoro Toka.

30 Cwita Toka. I3mMepeHne CuiIbl TOKa.

31 JlabopaTopnasi pa6ora Ne 5 "COopka 3neKTque"c1<0171 (SN’
Y U3MEpEHME CUJIbl TOKA B €€ Pa3JINYHBIX ydacTKax'.

32 DJekTpuuecKkoe HanpsikeHue. Vizmepenne HanpsoKeHusl.

33 Jladoparopnasi padGora Ne 6 "I/I31:/1epeHI/'1'e HaIpsDKEHUs Ha
pa3IMYHBIX yYaCTKaX dJIEKTPUUYECKO menu".

34 DJIEKTPUUYECKOE COIMPOTUBJICHUE MPOBOJAHUKOB. 3akoH Oma
JUTS y9acTKa LeMu.

35 Pacuer COIPOTUBIICHUS IPOBO/IHUKA. VY nenbHoe
COIPOTUBIICHUE.

6 [Ipumepsl Ha pacyeT CONMPOTHUBIICHUS MPOBOJHUKA, CHIIBI
TOKA W HANpPSHKECHUSI.

37 Peocrartsl.

38 JlaGopaTtopnas pabGora Ne 7 "M3mepeHue cONMpOTHBIEHUS
npoBoAHMKaA. V3yueHune npuHuna 1eHcTBUs peocrara’ .

39 ITocnenoBarenbHOE COETUHEHNE TIPOBOHHUKOB.

40 [TapanienpHO€ coelMHEHNE MPOBOIHUKOB.

41 JlabopaTopnass paGora Ne 8 «l3ydyeHue mnapamieabHOTO
COEJIMHEHUS IPOBOTHUKOB).

42 KonTpoJsbnas padora Ne 3 mo teme "JeKTpHIECKH TOK.
CoeuHeHue MPOBOJIHUKOB' .

43 AHanu3 KOHTpOJbHOM paboTbl. Pabora u  MOIIHOCTH
AJIEKTPUYECKOTO TOKA.

44 JlabopaTopuasi paGora Ne 9 "M3MmepeHwe MOIIHOCTH W
paboThl TOKa B AJIEKTpHUECKOH J1amme".

45 HarpeBaHue NpPOBOJHUKOB 3JEKTPUUYECKUM TOKOM. 3aKOH
Jxoyns-Jlenna.

46 Kongencarop. D1eKTpOoeMKOCTh KOHAEHCATOPA.

47 Jlamrma  ocBemieHus.  DJIEKTPUYECKHE  HarpeBaTebHbIE
prOOpHI.

48 KopoTkoe 3aMbIkaHue, MPeJOXPaHUTEIH.

49 [ToBTOpeHNe MaTepuana TeMbl «DJIEKTPUUECKHUE SBICHUS

50 KonTpoubnasi padora Ne 4 o teme '"PaGora m MOIIHOCTB.
3akon lxoyasi-Jlenna'.

JJIeKTPOMarHuTHbIE siBJeHUd (6 4acoB)
51 AHanu3 KOHTpPOJIbHON paboTbl. IlocTosiHHBIE MAarHMTEHI.

MarsauTtHoe I10JI€.
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52 MarauTtHoe 1moJjie IpsiMoro Toka. MarHUTHbIE JIMHHH.

53 MarauTHoe 1oJsie KaTylmKy ¢ TOKOM. DJIEKTPOMAarHUThI.

54 JleiicTBe MAarHUTHOrO IIOJIA Ha MPOBOAHUK C TOKOM.
DNEKTPUYECKUN IBUTATEIb.

55 MarnutHoe nose 3emiu.

6 KoutpoabHnas padora Ne 5 no teme "JieKTpOMarHuTHbIE
> siBJIeHHA'" .
CaetoBble siBjenusn (10 yacon)

57 AHanm3 KOHTPOJIBHOM paboThl. MIcTOUHMKY CBeTa.

58 OTtpakeHue cBeTa. 3aKOH OTPaKeHUs CBETA.

59 [Tnockoe 3epkaio.

60 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA.

61 JIunzel. OnTuyeckas cuiia JIMH3bL.

62 N3o00pakeHus1, JaBacMbIe JIMH30M.
Jlaboparopnas padora Ne 10 "H3ydenuwe CBOWCTB

63 n300pakeHHs B coOuparomieit aun3e. M3aMepenue onTu4ecKoi
CHJIBI JIMH3BI .

64 I'na3 u 3penHue.

65 Pemenwne 3anad. [ToaroroBka Kk KOHTPOJILHOU paboTe.

66 Konrpoabnas padora Ne 6 mo reme «CBeToBbI€ SIBJICHUSI

IoBTOpenue (3 yac)
67-69 ‘ HroroBoe moBTOopeHue Kypca Gusuku § kinacca
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Kanenngapso - TeMaTnueckoe niianmpoBanue no ¢pusuke B 9 kiaacce
(3 yaca B HeJ1e110)
YueOnuk: A.B. Ilepbimukun, M: [Ipoga, 2014 r.

Ne Jara Tema
yYPOKa NPOBe/ICHUs!
I1aH ‘ ¢pakr
3akoHbI IBUKeHHsI M B3auMoaeilicTBus Tejl. (35 4.)

1 MarepuanbHas Touka. Cucrema orcueta. BBOIHBIN HHCTPYKTaX MO
Th.

2 Ilepemenenue.

3 OnpeneneHre KOOpAMHAThI ABMKYIErocs Tena.

4 [lepemenieHne npu NPSIMOIMHEHHOM U PABHOMEPHOM JIBUKCHHH.

5 IIpssMONnMHENHOE PAaBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHHUE.

6 CKopocThb MPSMOIUHEINHOTO PABHOYCKOPEHHOTO JBIXKEHUS. ['paduk
CKOPOCTH.
[TpakTukym pemienus rpaduyeckux 3aaay.

8 [lepemernieHue npu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JBH)KEHUU.

9 [Tepemenienue Tena npu NPSIMOIMHEHHOM PaBHOYCKOPEHHOM
JBIDKCHUM 0€3 HavyaJIbHOW CKOPOCTH.

10 [TpakTuKyM perieHus 3a/1a4 Ha BBIYUCICHUE MOAYIISI BEKTOpa
nepeMenieHHs.

11 JladopaTropnas padora Ne 1 «l/ccienoBanne paBHOYCKOPEHHOTO
JIBIDKEHUS 0€3 HauaJlbHOM CKOPOCTHY.

12 OTHOCUTEIHHOCTH JIBHYKCHHSI.

13 WNuepuuanpHblie cucteMsl oTcuera. IlepBbiil 3akoH HproToHAa.

14 Bropoii 3akoH HeroTOHA.

15 Tpernii 3akoH HproTOHA.

16 ITpakTHKyM pelieHns 3a/1a4 Ha TpUMEHEHNe 3akoHOB HproToHa.

17 CB000/1HOE MaJiIeHue Tell.

18 JIBm>xeHue Tena, OpoIIeHHOro BEPTUKAIBHO BBEpX. HeBecoMoCTb.

19 JladopaTopnasi padora Ne 2 «/3mepeHne yCKopeHus CBOOOHOTO
MaJICHUS.

20 3aKOH BCEMHUPHOT'O TSATOTEHHUS.

21 [TpakTuKy™ perieHus 3a/1a4 Ha IPUMEHEHNE 3aKOHA BCEMUPHOTO
TATOTEHUS.

22 YckopeHne cBOOOIHOTO TaJCHHS Ha 3eMIle U IPYTHUX HeOCCHBIX
Tenax.

23 KonTposbnas padora Nel «IIpsimoJinHeiiHOe paBHOYCKOpPEHHOE
JABHKCHHEY.

24 AHanu3 KOHTPOJIbHOM paboThl. Pemenne 3aad no reme «3aKOHBI
Hprorona»

25 Pemenue 3ana4 no teme: «Bupl MEXaHMUECKOTO IBHIKEHUS»

26 IIpssMonMHENHOE U KPUBOJIUHENHOE ABUKECHUE. [[BUJKEHME Tella 110
OKPYXKHOCTH C IMIOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO.

27 Pemenue 3a1a4 o KuHeMaTHKE HA paBHOYCKOPEHHOE M pABHOMEPHOE
JIBHKEHHE, 3aKOHBI HbIOTOHA, IBH)KEHUE IO OKPYKHOCTH.

28 Nmiynbe Tena. 3aKkoH COXpaHEHUST UMITYJIbCA.

46




,ﬂ,OKYMeHT nognuncaH 3HEKTpOHHOl\;I nognucblo.

29 [IpakTuKy™m pereHus 3a/1a4 Ha IPUMEHEHUE 3aKOHA COXPaHCHUSI
UMITYJIbCA.

30 PeaktuBHOE nBukeHUE. PakeTsl

31 BbIBOJ| 3aKOHA COXPAHEHMSI MEXAHUYECKOM SHEPIUH.

32 [TpakTuKyM pelieHus 3a/1a4 Ha IPUMEHEHHE 3aKOHA COXPAHEHUS U
IpeBpaICHHs] YHEPTHUH.

33 IToaroroBka K KOHTPOJILHOM paboTe.

34 KonTpoubnas padora Ne2 «3akoHbI IBHKEHHSA U
B3aMMOJAEHCTBHSA TeJD.

35 AHaM3 KOHTPOJIBHON pabOTHI.

MexaHn4yeckue KojeOaHusi M BOJHBI. 3BYK (13 4.)

36 Konebarensaoe nuxenne. CBOOOIHBIE KOJIEOAHNUS.

3 BennuuHebl, XxapakTepusyrome kojiedareabHoe IBHKEHUE.

38 Jladboparopnas padora Ne3 «VccnenoBanue
3aBUCUMOCTH MEPHO/Ia M YaCTOTHI CBOOOIHBIX
KoJie0aHU MasiTHUKA OT €ro JIUTMHBI ».

39 3aryxaromue xKojebanus. BeiHyX1eHHbIE KOoJIeOaHMsl.

40 Pe3onanc.

41 Pacnipoctpanenune xosiebanuii B cpezie. BosHel.

42 Jlnuna BosHbl. CKOPOCTh pacipOCTpaHEHHS BOJH.

43 [TpakTHKyM penieHus 3a/1a4 Ha ONpeieNIieHne XapaKTEPUCTUK BOJIHBIL.

44 Vicrounnku 3ByKa. 3ByKOBBIE KOJIEOAHMS.

45 Bricora, TeMOp ¥ rpOMKOCTH 3BYKa.

46 Pacnpoctpanenue 3Byka. 3ByKOBBIE BOJIHBEI.

47 OTtpakeHue 3ByKa. 3BYKOBOI pe30HaHC.

48 KonTpoubnas pa6ora Ne3 «Mexannueckue K01e0aHUSA M BOJIHBI.
3ByK»

DJieKTPOMarHuTHoe noJe (20 4.)

49 AHaan3 KOHTPOJIbHOM paboThl. MarHuTHOE moJe.

50 HanpaBnenue Toka ¥ HanpaBJeHHe JIMHUI ero MarHUTHOTO TOJIS.

o1 OO6HapyxeHre MarHUTHOTO TI0JISI 110 €r0 IEHCTBUIO Ha 3JIEKTPUYECKUN
TOK. IIpaBuio 1eBoM pyKH.

52 WMHayknys MarHuTHOro nosisi. MarHuTHBIN NOTOK.

53 SIBeHUE 3IEKTPOMAarHUTHON MHTYKIIMH.

54 JladopaTopnasi padora Ne 4 «3yueHue siBeHUs 3JIEKTPOMArHUTHON
VHIYKIW.

55 Harpasnenue nnaykiimonHoro Toka. [Ipasuiio Jlenna.

56 SIBNIeHME CaMOWHTyKITHH.

57 [Tony4yenue u nepegaya NEPEMEHHOTO NEKTPHUUECKOTO TOKA.
Tpancdopmarop.

58 DJIeKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJHBI.

59 KoneGatenbHblil KoHTYp. [Tosyuenune 3eKTpoMarHUTHBIX KOJIeOaHUH.

60 [TpuHIMIBI paAMOCBSI3U U TEJIEBUICHHUS.

61 DJeKTpOMarHuTHas MPUPOJIA CBETA.

62 IIpenomnenue ceera. PU3NUECKUI CMBICIT TOKA3aTelIsl PETOMIICHHUS.

63 Hucnepcus ceera. [{Bera tei.

64 JladopaTopnas padora Ne § «HabGmrofeHue CruionHoro u
JMHEWYATOro CIEKTPOB HCITYCKAHUSY.

65 THuIIbI ONTUYECKHUX CIIEKTPOB.

66 [Tornomenue u ucnyckanue cera aromamu. IIporcxoxaenue
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JIMHENYaThIX CIIEKTPOB.

67 KonTpoJubHnas pabora Ne4 "JaekTpomMarautHoe moJie'.
68 AHaM3 KOHTPOJIBHON pabOTHI.
CtpoeHue atoma u aTOMHOTO0 siipa (20 4.)

69 PammoaktuBHOCTE. MOJEIN aTOMOB.

70 PagroakTHBHBIE IPEBPAIICHUS] ATOMHBIX SIIEp.

71 [TpakTUKyM pemieHus 3a/1a4 Ha paJIiOaKTHBHBIE TPEBPAILECHUS sJIED.

72 DKCHepUMEHTAIbHBIE METObl UCCIICOBAHUS YACTHII.

73 JlabopaTopnasi pabora Ne6 «/3mepeHue ecTeCTBEHHOTO
paznaloHHOro (hoHa T03UMETPOM.

74 OTKpBITHE IPOTOHA U HEUTPOHA.

75 CocTaB aTOMHOTO sifipa. SliepHble CUIIBL.

76 Dueprus cBs3u. [ledekt macc.

7 IIpakTHKyM pemieHus 3a1a4d Ha ONPEACICHUE SJHEPTUU CBA3U
HYKJIOHOB.

78 [enenue saep ypana. llennas peakuust.

79 JladoparopHas padora Ne7 «3yueHue neneHus sapa aroma ypaHa
1o ¢ororpadguu TPEKOBY.

80 SAnepusiii peaktop. [IpeoOpazoBaHue BHYTpeHHENH YHEPTHUH AaTOMHBIX
S7ep B DJICKTPUIECKYIO DHEPTHI0. ATOMHAs YHEPreTHKA.

81 buonoruueckoe neicTBue paguaiym.

82 3aKOH paJIMOaKTHBHOTO pacmaja. TepMosiiepHas peakiusi.

83 T'azapunckuit ypox.

84 [ToaroroBKa K KOHTPOJILHOM paboTe.

85 KonTpoJsbHas padora NeS «CTtpoeHune aToMa 1 aTOMHOIO SIAPa».

86 AHaJIN3 KOHTPOJIBHOM paboTHI.

87 JladopaTopnas padora Ne§ «OrieHka nepro/ia mojrypacrasa
HaXOJSALIMXCs B BO3JIyXe MPOAYKTOB pacraja ra3a pajoHay.

88 JlaGopaTopnas padora Ne9 «3yueHne TpeKoB 3apsHKEHHBIX YaCTHUI]
10 TOTOBBIM (poTOrpadusimm».

Ctpoenue u 3Bo0NuA Beesiennoid. (5 yac)

89 Cocras, cTpoeHre U nporcxoxaeHue CoTHEYHON CHCTEMEI.

90 bonpme Tena CoTHEYHOM CHCTEMBI.

91 Mausie Tena COTHEYHOH CHCTEMBI.

92 Crpoenue, nznydenue u 3Boronns CoaHIa U 3BE31.

93 CtpoeHune U 3BOJIONKUS BeeeHHOM.

IloBTOpenue. (7 4)

94 [ToBTOpEHUE OCHOBHBIX BOIIPOCOB MO KMHEMAaTHKe. Pemenue 3agau
110 KHHEMATHKe.

95 IToBTOpEHNE OCHOBHBIX BOPOCOB MO AMHAMUKE.

96 [ToBTOpEHME 3aKOHOB COXPAHEHUS B TMHAMHUKE U aTOMHOH (PH3HKE.
Pemienue 3a1a4 mo JMHaAMUKe.

97 IToBTOpEHNE OCHOBHBIX BOIIPOCOB MO TeMe ""MexaHndeckue
KosiebaHus ¥ BOJIHbI". Pemenne 3aay Ha 3aKOHbI COXPAaHEHHUS.

98 [ToBTOpEHNE OCHOBHBIX BOIIPOCOB MO TeMe ""DIEKTPOMarHuTHOE
nosie".

99-100 [MpakTukyM pemeHus 3ama4 mo Kypey pusuku 9 xinacca. UtoroBoe

NOBTOpEHHE Kypca Gpu3uKu 9 Kiacca
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