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MNOACHHUTEJIbHASA 3AIIMCKA.

Pabouas nporpamma ecTecTBeHHOHAYYHOH HAMPABIEHHOCTH N0 (QH3MKE C MCMOB30BAHHEM 000pYA0BAHMS

HEHTpa « Touku pocTtar» 114 7-9 K1acCOB OCHOBHOM LUKOJBI COCTABEHA M pa3paboTaHa B COOTBETCTBHH C:

o  O®ecnepanbibiM 3akoHOM 0T 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpazopanun B
Poccutickoit @eaepaunn» (¢ H3M. H J0IL., BeTyn. B cuiy ¢ 01.09.2020);

¢ 7TpeboBannavn DelepalbHOr0 TOCYAApPCTBEHHOrO 00pa3oBaTeNbHOrO CTAHAAPTa OCHOBHOIO
odutero oOpasopanus (yTB. NpHKa3oM MuUHHCTepcTBa 00pa3oBaHus H HayKH PocCHHCKOi
®enepaunu o1 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom wnammonaisHoro mnpoekrta «OOpazoBanne» (yTB. mpesmmuymoM CoBera mnpu
[Ipesunerite PO 1o cTpaternyeckoMy pa’BHTHIO M HAIIHOHATLHBIM MPOEKTaM. MPOTOKON OT
24.12.2018 Ne 16):

e locyaapcrsennoii nporpammoii Poccniickoit ®enepanun «PasButne ofpazoBanusa» (yTs.
Iloctanornenuem [lpasurensctBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
VIBEPAKJACHUI  rocviapcTBeHHOH  mporpammbel  Poccuiickoit  @enepaunn  «PasButhe
00pazoBaHu»:

e aBTOpcKO# nporpaMyoi ocHoBHoro o6lero oOpasoBaHud no ¢usHke ans 7-9 knaccos (A. B.
[épprmkun. H B Duaonosuu, EM.Iyrauk, M., «Ipoda», 2015 1.);

e vueGHBIM [11aHOM M OCHOBHOH oOpa3zopartensHoli nporpammel OO0 MKOYVY  «Kemcuioproeckast
COLW»»:
e MeTtoauueckuvn  PCKOMEHJAUMAMH 110 CO3JaHHIO M (QYHKUHMOHHPOBAaHHIO B

00u1e00pasuBATCIbHbIX OPFAaHH3ALMAX, PACIOIOKEHHBIX B CEIbCKOH MCECTHOCTH H MaslbIX
FOPOAAN. [CHIPOB 0OPA3OBAHNUS €CTeCTBEHHOHAYUHOH W TeXHOJIOTHYeCKOH HamnpaBJeHHOCTeld
(«Touka pociar) (YrBepikIeHBl pacnopskeHHeM MuHHcTepcTBa npocsemieHus Poccuiickoii
Meepaniin

Padouan nporpamva peaiusyercs B yuebuukax A. B. Tlepeiukuna «@usuka 7 kiace», «@Du3muka 8 xnace»,
«Duzuka 9 krace» cuctevil «Beprukans» [Mepbiikud A. B., yueOuuk ais 00weo0pasopatebHbIX Y4eOHbIX
sapeaennit. M. podra, 2020

[Iparpanvima onpenenger colepikaHie H CTPYKTYPY yueOHOro Matepuana, nocieoBarelbHOCTL €0 H3yUeHUs,

MyYTH

dopmupoBanys  Cuctemsl 3HAHMH, yMeHMH M crocoGOB  JEATENbHOCTH, Pa3BUTUA, BOCMMTaHHA H

COUHaIM3allH VHallHACA.

Coszanne uenipa «louka pocTay MpeamonaracT pasBuTHe 00pa3oBaTe/bHOH HH(PACTPYKTYphI

n(’)lIlCUG}’\ﬂ J0BATRAEHONT OPraHuzaiiii, B TOM 4HCIIe OCHAlleHHe 06m€06pﬂ30BaTEHI)HOﬁ OpraHHs3alluu:

. obopyuaoBanuey. c¢pencisaMd  o0yueHHs H  BOCIHTaHHA IS H3ydeHHs (B TOM YHCIE
SKCHEPUMEH 14 1LHOI0)  [IPEAMETOB, KypCOB, [OUCIHMIUTHH (MOJyNeH) ecTeCTBEHHOHAYYHOM
HANPABIACHHOC T [IPH  peaIM3allid  OCHOBHBIX  00mmeoOpa3oBaTe/NbHBIX — MPOTPaMM  H
AOTOJHUTE L LY 001Ic00pa30BaTe/IbHBIX IPOrPaMM, B TOM 9HCIIE A7 PaCIUNpeHHA CO/IepiKaHHA
yvuedHoro npe vera «Dusnkay;

2. obopyioBaniionv.  cpelcTtBaMH  00Oy4YeHHs M BOCHMTAaHHS U1 peald3alHd  TPOrpamm
JOTIOTHHTELHOT0 00Pa30RAHAS eCTeCTBEHHOHAYUHON HAIPaBIeHHOCTEH .

3. KOMIIBKOTEPHLIM W HHEINM 0D0pY IOBAaHHEM.

I [poduababii cosvriekT  obopyaoBanus  obecmeumBaeT  d(QGEKTHBHOE  JIOCTHKEHHE
\5\_‘1,":1 30BATCIIBHbBIX pe3yiaLTaATOB 06}"‘IHIOH_IH.MHCH o nporpamMMam ECTeCTBeHHOHa_V‘-II—[Oﬁ
HANPABICHHOCTH, BOIMONHOCTs VIJIYOIEHHOTO W3Y4YEHHS OTAC/bHBIX IPEIMETOB, B TOM YHCIC AT
(GOpMHPOBAHHA  1200PCTATCILCKOTO,  KPEaTHBHOTO,  KPUTHYECKOrO  MBIIUICHHA,  Pa3BHTHA
)y HKLHOHATBHOM TaMOTHOCTH V 00y YarOIMXCS, B TOM YHCIIE €CTECTBEHHOHAY YHOH M MATEMATHYCCKOH.

DKCIEPHMEHT “RI4C1 4 1o TOYHAKOM 3HAHHI H KpHTEpHEM HX HCTHHHOCTH B Hayke. Komnerums
COBPEMEHHOrO 00203014 110/(Da3yMeBaeT, YT0 B y4eOHOM IKCIIECPHMEHTE BeIyLIyI0 pPOJb IOJIKEH
3apATH  CAMOCTOSTE Litiii  HCC/NOBATENBCKAN  yUeHHYeCKHMH  okcnepumeHT.  CoBpeMeHHBIE
IKCTIEPUMEHTATRHBIE 1100 1¢ TOR2HHA 10 PH3HKE yiKe TPYIHO MPeJICTABUTh 0€3 HCTIOIb30BaHUs HE TOJIBKO



necruit (namee — YY]I). npuoOperaeMblX yU2iUHMHCS, JOIKHO CTaTh yMCHHE «IMPOBEICHHS
OIBITOB, MPOCTHIX OKCHEPHMEHTATbHbIX MCCIENOBAHHHA. TPSMLIX M KOCBEHHBIX H3IMEpeHHil ¢
HCTOTB30BAHHEM AHATOTOBLIX H LHMPOBLIX H3MEPUTETHHAIX TPHOOPOBY.

VyeOHBIH OJKCHEPHMEHT IO GH3MKE, UPOBOMUMBIH HA TPAIHOHMOHHOM obopynoBanny (0e3
npuMeHeHHs. UH(POBLIX 1a00paTopHii), He MOKET B MNOTHOH Mepe obecreyuTh pelIeHHe BCEX
o0pasoBaTelbHBIX  3a1a4 B COBpeMeHHOH wikoie. CIOKHBLUAsACA — CHTYallHs o0yclos/eHa
CYLISCTBOBAHHEM psijla MPoOIeM:

*  TPaIMLMOHHOE IIKOJbHOE 000pYNOBAHHE M3-33 OIPAHHYCHHA TEXHHUCCKHX BO3MOJKHOCTEH He
MO3BOTAET MPOBOAHTE MHOTHE KOTHYECTBEHHBIE HCC/IE 1OBAHMA:

¢ JUIMTENBHOCTL TIpOBejeHHsi (QH3UYECKUX MCCIEN0OBaHHH HE BCerdma coriacyeres ¢
JUTHTETBHOCTRIO YUeOHbIX 3aHATHH:

¢ BO3MOKHOCTH  MPOBEAEHHS  MHOTHX  (QN3MYECKHX — HCCTeNOBaHMH  OrpaHHIHBACTCS
TpeOOBAHUSIMH TEXHHKH 0€30MacHOCTH U JIP.

[lnpposas nabopaTopus KapAHHANBHBIM 00pazOM  H3MEHAET MCTOAMKY H coepiKaHHe
')KCIIE:pP[MCHTaJIbHOﬁ JISATEILHOCTH H TOMOTAeT PEUINTE BhILICTIEPEUHCIICHHBIC npoﬁje.\dbl. HJHD()KHF!
CeKTp HHMPOBLIX JATUMKOB I103BOISET YYalIUMCS 3HAKOMHTBCA C IApaMETpaMu (pU3HYIECKOIO
JKCIIEPHMEHTA HE TOJIBKO Ha KAaYeCTBEHHOM, HO M HA KOIHHYECTBCHHOM yPOBHE. C noMoupI HHPPOBOH
1a00paTOPUM MOXKHO NPOBOAHTH UTHTENLHBIA JKCOEPHMEHT Jame B OTCYTCTBHH SKCTIEPHUMEHTATOPA.
[Ipn »ToM H3MepseMble TaHHBIE W Pe3yAbTaThl WX 00pabOTKH 0TOOpaKalOTCs HEMOCPEACTBEHHO Ha
JKpaHC KOMIThHOTEPA.

B mponecce (OPMHPOBAHHA OKCIEPHMEHTATbHBIX YMEHHH IO uzike yvauics y4uTcs
npencTaBisTh HH(OpMALUI0 00 HCC/IEI0BAHHA B YEThIDEX BHIAX!

¢ B BepOaTLHOM: OMMCHIBATL JKCHEPHMEHT. CO34aBaTh CIOBECHYH) MOICIb OKCICPHMCHTA.
(GHKCHPOBATH BHUMAHAE HA H3MEPAEMBbIX QU3NUSCKHX BEIMUHHAX, TEPMUHOIOTHH;

« B TAGIMYHOM: 3aMOJHSTb TAOAMIGI JAHHBIX, ASAKALUIMX B OCHOBE MOCTPOCHHS rpaduKOB (1py
3TOM V VHAIIHXCS BO3HMKAST NEPBHYHOE MPEICTAB/ICHHE O MacIITabax BeIHIHH )

¢ B rpaduueckoM: CTPOHTH rpaduKy Mo Tab/IMYHBIM NAHHBM, YTO HO3BOIACT fiepefiTi K BBI-
ABSKEHHEO THIIOTE3 O XapakTepe 3aBUCHMOCTH MERTy (H3HIeCKUMU BETHIHMHAMH (IpH 3TOM YYHUTICIDH
IOKa3bIBACT HpCliM}'LLICCTBO B BH3YaJIH3alHH 3apuCcHUMOCTEH MEXIOYy BCIH- YyHHaAMH, HarsigHOCTL H
MHOI'OMEPHOCTS )

¢ B aHATHTHUECKOM (B BHAE€ MaTeMATHYECKHX YPaBHCHHIl): NPHBOJWTE MaTEMAaTHYCCKOT
OMUCaHue B3aUMOCBA3H (!JH3H'-I€CKHX BEIUYHH. MaTeMaTHYCCKOS 00001IeHHE NOJIYYEHHBIX PE3Y JIbLTATOB.

[lepexol K Kak1oMy 3Tamy IMpPEACTABICHHA HHQOPMAlMH 3aHHMACT JA0CTATOUHO OONBIIOH
IPOMCHKYTOK BpeMeHH. besycaosHo, B 7—9 k1accax dTOT mpomece HeoOXOAHM, HO B CTApHIMX Kjaccax
3710 BpeMs MOKHO 6BUT0 GBI OTBECTH Ha pemieHue 007ee BAKHBIX 3314 B sroMm miane UH@pOBLIE
71a6OpaTOpHH  NO3BOJSIOT  CYMIECTBEHHO SKOHOMHTH  BPEMS, KOTOPOE  MOKHO [HOTpaTHTh Ha
hopMHpOBaHHE HCCIENOBATENBCKUX YMEHUH YHALMXCS, BRIPKAIOLIMXCS B CIICAVIOLIHX JeHCTBHAX!

*  onpereneHue mpoOIeMBbL

. NOCTaHOBKA HCCHC,JOB&TE."II:CKO?I 3a1a4M.

. NIaHUpPOBaHUE peliucHuA 3agacH,

¢ [OCTPOSHHE MOICJICH!

*  BBLLIBHKEHHE FHIOTE3,

*  SKCMEPUMEHTAibHas IPOBEPKA THIOTES;

¢ aHATH3 JAHHLIX JKCIEPUMEHTOB HIH HAOIIOICHHIL:

e (opmyIHpOBAHHKE BBIBOJIOB.

[TocTeaHte rofbl Y yYamMxcs HaOMIOAeTes HH3Kas MOTHBALMA H3YHCHHS ECTCCTBCHHORAY YHbIX
QHCHMILIME M. KaK CjeAcTBHe, NajicHHe KadecTsa o0pascBaHus. [ludposoe yueOHoe 00OpyIOBaHHE
NMO3BOIACT Y4HalllHMCA O3HAKOMHTBECH ¢ COBPEMCHHBIMH METOJAMH HCCICA0BAHHA, MPUMCHACMBIMH B.
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HAyKe. a YUHTCIIO — IPUMEHATh HA MPAaKTHKE COBPEeMEHHbIE MeAaroruyeckue TexHoaoruu. [ostomy
[TABHOMH coCTap/sOIeH KoMIIeKTa « TOUKOH pocTar sBIgI0TCA UHPPOBLIE J1al0paTOPHH.

[lpeinaraemas nporpamMma peau3yerTcs ¢ MOMOLLbIO Y4edHO-MeTOAnYeCKHX KoMmmiekTos (VYMK).

YMK s kakaoro kmacca BKAIOUACT: yueSHMK, 347a4HMK, METOAMUECKHE MATEpHalbl ANS yuuTend.
CaMOCTORTE/ILHBIE U KOHTPO/IbHbIE padoTh.

Irannpyiotes caenyrowne GopMmbl opranusauus yuebuoro npouecca: bpoHTAIbHbIE: KOJITeKTHRHBIE:!
rpynnoesie: pabora B nape: UHAUBHIVATLHBIE.

B npenosasanuu npeamera OyIyT  MCTIONB30BarTECS CASIVIOLWIME TEXHOIOTHH M METOAbL JTHUHOCTHO-
OpHeHTHPOBaHHOE 00yueHHe: npobaemuoe obyueHue; anddepeHuMpoBaHHOE 0OYUEHHE, TEXHONOMHH O0YYEHHSA Ha
OCHOBE PELIEHHs 3a]1a4; METOAbl HHAHBHIYalbHOTO 00YUECHHS.

Ocolennoe 3HaveHHe B MPEMOAaBAHMH (PM3MKH HMEET IIKOIbHBIH (DH3HUYECKMI IKCMEPHMEHT, B KOTOPbII
BXOIAT AEMOHCTPALMOHHbIH SKCTIEPHMEHT ¥ CaMOCTOSTE bHbIC JadopaTopHblie paboThl yyaumuxcs.

Leibio n3yyenus QUINKH B 0CHOBHOH IIKO0.1€ AB.IS€TCH:
1) B HAPaBIeHHH AUYHOCTHOO PA3BHTHS

- BOCMHTAHHE I'OTOBHOCTH OOYYAIOUIMXCA K CAMOPA3BHTHIO W camM000pa3oBaHHIO Ha OCHOBE MOTHBAUHH K
O0VUEHHIO U [TO3HAHUIO,

-(hopMHpOBaKHe LEHHOCTH 310pPOBOrO W Oe3onacHoro ofpa3’a W3HM, [PABA MHAMBHAVAILHOIO M
KOJIEKTHEHOTO De300acHOro noBeASHHR B Y4PE3BbIYaHHbBIX CHTYALUMAN, YT POKAIOLIHX JKM3HH H 310POBbIO HOAEH,
Npagu/i NOBEAEHHSA HA TPAHCMOPTE M Ha A0POTax.

-BOCMHTaHHe YOEmIEHHOCTH B BO3MOIKHOCTH MO3HATH NMPHUPOIY, HEOOXOIHMOCTH Pa3syMHOIO MCMO/Ab30BaHHS
JOCTHREHHH HAYKM ¥ TEXHOAOI Wi 418 AaibHeHerc pa3sBuTUs Hes0Be4eCcKoro ooLecTsa;

-pa3BHTHE YBAKEHHUS K TBOPLAM HAYKH W TeXHUKM: OTHOWEHHSA K DHUIMKE KAK K 1eMEHTY 00LleYen0BeYeckoH
KVABTYPbi:

2) B MeranpeaMeTHoM HANPABICHHH

OCBOCHHE 3HAHMH O MEXAHMYECKWX, TeIUIOBbIX, 37eKTPOMATHHWTHBIX W KBAHTOBBIX SBICHHAX; BEIMYMHAX,
XapaKTepU3yOWHX DTH ABISHHA: 3aKOHAX, KOTOPLIM OHH NOIHMHATCA: METONAX HAYYHOIO NO3HAHHS MPHPOIbLI H
(OPMUPOBAHH HA STOIH OCHOBE MpeACTaBACHHH O GH3HYECKOH KapTHHE MHUpa;

OBJACHHE YMEHUSMH MPOBOAWTL HAOIIOAEHWS MPHUPOAHBIX ABIACHMI, onuchiBaTE W 0006WIATH PE3yILTATHI
HaOMIOIeHWH. HCRONL30BATE MMPOCTHIE HAIMEPHTENbLHbIE NpUOOPLl 18  M3YueHMs (QHIHYECKUX SHBICHHH:
MNPeACTaBAATE Pe3yabTaThl HabnoaeHnH uid u3mepeHnid B Buie Tabauil, rpadvKOB M BBIABAATH Ha 3TOH OCHOBE
IMITHPHUECKHE 3ABUCHMOCTH. MPHMEHATH MOJYYEHHBIE 3HAHMA 115 OOBICHEHMS Pa3HOOOPAZHBIX MPHPOAHBIX
SABJICHHH W NPOLIECCOB, NPHHUMIOB IEHCTEHA BAXHEHIIMX TEXHHYECKHMX VCTPOMCTB. 448 peiieHus Gu3nueckux
3a1a4;

pa3BUTHE TMO3HABATENBHBIX HHTEPECOB, MHTEICKTYANbHBIX W TBOPYECKMX CMOCOOHOCTEH B MpOLIecCe peLlicHHs
(UIMUECKHX 337a4 M BIMOJHEHHS JKCHCPUMEHTANLHLIX HCCAe10BAHUH, CNOCOGHOCTH K CaMOCTOATENLHOMY
NPHODPETEHHIO HOBBIX 3HAHHH MO GH3IHKE B COOTEETCTBHH ¢ AKHIHCHHLIMH MOTPEOHOCTAMH M HHTEPECAMM:

- MCIIONIb30BATL KOMMBIOTEPHbIE TEXHOJOFHH 118 pelleHHs HHOOPMALMOHHBIX M KOMMYHHMKALHOHHBIX
yueOHbIX 3a7ad, B TOM 4HC/e. BbIYHC/IEHHE, HAMMCAHHME MUCEM, COYMHEHHH, N0K1aaoB, pedeparos, cozlaHHe
NPE3eHTALNH 1 p.;

ﬂﬂaHHPyEMble pe3yliibTarbi OCBOCHHS }"—leﬁHOFO npeamerta «PDH3HKAa».
JInaHocTHRIME pesyabTaraMu 00yueHus QH3uke B 7-9 Kiaccax sABIAIOTCA:

Pa3BUTHE NO3HABATE/bHBIX MHTEPECOB, HHTEIEKTY &lTbHBIX W TBOPHECKUX CIIOCOOHOCTEH yHalMXCs;

® :\"ﬁe}KJEHHOCTb B BO3MOXKHOCTH MO3HAHWSA TMPHPOIdLI, B HEOOXOIHUMOCTH pazyMHOIo  HCMoJb30BaAHHS
NOCTHAKEHUH HavKH H TEXHONOFHHA 4718 Ja/1bHEHILEro pasBHTHA YCIOBEYCCKOro obiecTsa, VBAKCHHC K
TBOpUAM HAVKH U TCXHHUKH, OTHOLUCHHC K d)H'iH K€ KaK 3JICMCHTY L)6UJ,E‘-{€IIUBC“ICCKOF! KYJ/JbTYPbl.

¢ CAMOCTOSTENBHOCTS B MPUOOPETEHUH HOBbIX 3HAHUH U MPAKTUHECKUX YMEHHI:

® [OTOBHOCTbL K Bbi(-)()py JKHU3HEHHOro MmMviH B COOTBCTCTBHH ¢ coOCTBEHHbIMH M HTEpEeCcaMH H
BO3IMOIKHOCTAMHEL

&  MOTHUBALIHAS 06pa30B3'leﬂbH0f:i J€ATeABHOCTH UIKOALHHKOB HA OCHOBE JIMYHOCTHO OpHEHTHUPOBAHHOrO
noaxoAa;

*  (POPMUPOBAHKE LUEHHOCTHBIX OTHOLWIGHWA APYT K APYry. VYMTEdt0, aBTOPam OTKPbITHH W u3oOpeTeHui.
pe3y.1bTaTaMm 00y 4eHHS.
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MeTtanpeaMeTubIMU pe3yaLTATAME obyueHns dizike 8 7-9 kiaccax ABISIOTCS:

¢ OBJAJCHHC HABLIKAMW CAMOCTOSTENILHOTO NIPHOODETEHHs HOBLIX 3HAHMI, oOpraHusauny  yueGHOI
OCATENBHOCTH, [IOCTAHOBKW UeNCH, MIAHMDOBAHMS, CAMOKOHTPOIA H OLEHKH PE3YJILTATOB CBOEH
AEATENBHOCTH, YMEHHSIMH MPEABHAETb BOIMOKHBIC PE3YILTATE CBOMX AEHCTBHIL

® MOHHMAaHHE PasTHYWA MEKIY HCXOIHBIMH (PaKTaMy W rUIOTE3aMH Ans UX O0BLACHEHHS, TeOPeTHYECKHMH
MOAENAMH H peaibHbIMH 00BEKTAMH, OBJIANIEHHE YHUBEPCA IbHBIMH y4eOHLIMU 1eHCTBHAMH HA MPHMepax
PHNOTE3 ANd 0OBLACHEHHA W3BECTHBIX (AKTOR H IKCNEPHMEHTATLHON MPOBEPKH BbIABHIAEMbIX FHIIOTES.
pa3paboTKK TEOPEeTHYECKHN MOIeeH NPOLECCOB Wi ABNEHMI;

* (opMHpOBaHHE yMEHHH BOCTPHHWMATh, MepepabaThiBals W NPedbiBIsTE MHOOPMAIMIO B CHOBECHOH,
00pa3sHOH. CHMBOIHYECKOH (OPMAx, aHAIH3MPORATL W TIepepadaThiBaTh NOTYUEHHYIO HHDOpMALIHIO B
COOTBETCTBHH € NOCTABNCHHbBIMH 34a1a4aMHU. BblIE1ATh OCHOBHOE COoAepmanHe MPpOYHTAHHOIO TEKCT4d.
HAXOHTh B HEM OTBEThI HA MOCTABISHHbBIE BOMPOCH! H H3NAIATH €rO;

® NpHOOpETEHHE OMbITA CAMOCTOATEIBHONO MOMCKA, aHalH3a U OTGopa MHGOPMALIMH ¢ MCIOIb30BAHHEM
Pa3IH4HbIX MCTOYHHKOB H HOBbIX HHOOPMALMOHHBIX TeXHOIOIHI A5 PELleHHs MO3HABATE/ILHbBIX 32124,

® DA3BUTHE MOHOMOFMYECKOH W AMANOTHYECKOH peun, YMEHWS BhIPAKaTh CBOM MBICAH H CHOCOBHOCTH
BBIC/TYLIMBATHL COOECEIHMKA, MOHHMATL €r0 TOYKY 3PEHMsA. PU3IHABATH NPABO APYIOro Ye/I0BEKA HA HHOE
MHEHHE:

¢ OCBOCHHC [PHEMOB JCHCTBHH B HECTAHAAPTHBIX CHTVALMAX, OB/IAICHHE 3BPUCTHYECKHMH METOIAMH
peteHus npofaem:

* QopmuposaHHe ymeHuH paGorate B [PYNOE C  BLITOJHEHHEM pPas/MUHLIX COLMATLHBIX PO/CH.
NPEACTABIATE U OTCTAHBATL CBOM B3IVIAAb! H YOSIKACHHA, BECTH IUCKYCCHIO.

Pervasitusnbte YY)
OOy4aroLHiics NOMYHHUT BOIMOKHOCTS 115 (HOPMAPOBAHUS C.IEAVIOLINX peryaaTHBHbIX YV L.

I, YMeHHe caMoCTOATEIBHO OMPENEsTh UedH 00V UEHUA, CTARHTL U (JOPMYJIHPOBATH HOBbIE 3a1adH B yuéOe
H M03HABATENbHON NESTENLHOCTH, PA3BUBATH MOTHUBL! M WHTEPECH! CBOEH MO~ 3HABATENbHOM 1EATE1LHOCTH.

ObyuaroLimiics cMoxeT:

®  AHANUIMPOBATH CYLLECTBYIOLIHE W NAAHKPOBATL Oy ayiie 0Gpa3oBaTebHbIE PE3YILTATH,

*  MISHTH(MUMPOBATL COGCTREHHDIE IPOGIEMBI H OTIPEIE AT rIaBHYIO Npobaemy:

® BbUIBMIaTh BEPCHH pelleHus npodiembl, DOPMYJIHPOBATE THNOTE3bl. MPEABOCXHIUATL KOHEYHBIH
pe3y/bTar;

®  CTaBMTb LENb IEATS/IbHOCTH Ha OCHOBE ONPE1eEHHOM NPod/1eMbl U CVIIECTBVHOILIMX BO3MOMKHOCTEH:

*  (opMyaHpoBaTh y4eDHBIE 3a1a4M KAK LATH JOCTHREHMA NOCTABICHHOH Le/il 1eSTeNbHOCTH:

®  000CHOBBIBATh LEIEBIC OPUEHTHPbLI H TPHOPHTETHI CCbIIKAMM HA LEHHOCTH. YKa3biBas M 0GOCHOBbIBAS
JIOMHYECKYI0 NOCIeA0BATENLHOCTE LIArOB.

2. YmeHue CaMOCTOATENBHO MIAHWPOBATb MYTH AOCTH/KEHHS LeEJeH, B TOM 4YHCIe ajbTepHATHBHBIE.
0co3HaHHO BeIOHpaTh Haubonee rddexThBAbIE Cocolbl petieHns yueOHbIX H N03HABATENBHBIX 3a/1a4.

OGyyaroLHiCcs CMOXKET:

®  QlnipenensTs Heoﬁxo,lhmoe(ble) JNieHcTBRHe(d) B COOTBETCTBHK C }W&GHOH H NO3HaBaTenbLHON 3amayavM M
COCTARNATH A/1NOPUTM €ro(MX) BLIFIOTHEHH;

® 00OCHOBBIBATL M OCYWIECTBAATL BHIGOP Haubotee HpdekTHBHBIN cNOcOGOB pellueHHs Y4ueOHBIX H
NMnozHaeBaTe/IbHbIX 3aad,

®  ONPEeACANTH/HAXOAMTL, B TOM YHC/IE M3 NPeIOKEHHBIX BADHAHTOB, YCJIOBHA /18 BBITIONHEHHS YUeOHOH M
NO3HABATENLHOH 3a144;

¢ BbICTPAHBAThL M3HCHHBIE [LIAHbl HA KpaTKOCpouHoe Oviayliee (3a%B8iiiTh LefeBble OPHEHTHPbI, CTABHTH
aJIEKBATHBIE WM  3a1aud W npeniarars  AeHCTRUS, VKaseiBas W ODOCHOBBIBAA  JIOTMYECKYIO
MOCJI€40BATe/IbHOCTD L1ATOB);

e ppidupaTh M3 NPEANOKEHHBIX BAPHAHTOB M CAMOCTOATE/ILHO WCKATh CPEACTBA/PECYpCbl A PELUCHMS
3371344/ JOCTHKEHUS LIeTH;

®  COCTABJATH IVIAH pelieHus NpodneMbl (BLINOAHSHHSA MPOEKTA, NPOBEASHHS HCCIe10BaHMA ),

® OnpeaendTs NOTCHUHANBHBIE 3aTPYIHEHHA NPU pewiennn YyeOHOH U NO3HABATENLHON 3a1a4H W HAXOIMThL
CpeiCTBa /Uis UX YCTPAHEHUS,
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OTHCLIBATL CBOH ONbIT, odopmass erc s nepeladu ApYrHM IH4sM B BHAC TEXHONOTHH peUIEHH:
MPaKTHYECKHUX 3a1a4 Oﬂpeﬂe,’TéHHOI'O Kjlacca:

MIAaHUPOBATE H KOPPEKTHPOBATH CBOK MHIHBHAY ANbHY 10 00pazoBaTebHy 0 TPACKTOPHIO.

VMeHHE COOTHOCHTH CBOM MeHCTBHS C IUIaHUDVEMbIMH PeIyNbTaTaMM, OCYLIECTBIATH KOHTPOJb CBOSH
NESTENhHOCTH B NPOLECCE TOCTHKEHHS PEIVIIbTATA, Ofpelessrb cnocobbl AeHCTBHH B pamkax
MPeIOAKEHHbIX  VCIOBHH W TpeboBaHMil, KOPPeKTHPOBATH CBOW JEHCTBHS B COOTBETCTBHM C
U3IMEHSAOLILEHCA CHTYALHEH.

O0VYaKoIMHCA CMOKET:

4,

OTIpE/IENaThH COBMECTHO C MEAAroroM H CBEPCTHHKAMH KPHTEPUM NJIAHUPYEMbBIX PE3YIBLTATOB H KPUTEpUM
OlleHKH CBOEH VueDHOM AedTeibHOCTH!

CHCTEMATH3HPOBaTh (B TOM 4HcAe BbIOHpaTh [PHOPHTETHbLIE) KPHTEPHH [JAHHPYEMbIX PE3Y/bTaToB H
OLUEHKH CBOSH AEATEIbHOCTH;

OTOMPaTh MHCTPYMEHTbI 1 OUSHHBAHWA CBOEH JICATENLHOCTH, OCYLUECTBISNTH CAMOKOHTPOIbL CBOEH
2EATENLHOCTH B PAMKAX NPEUIOKEHHBIX VCIOBHI 1 TpeboBaHui:

OLEHHBATH CBOKO AESTENBHOCTB, APIYMEHTHPYS NPHUMHbLI NOCTHKEHHMS HIH OTCYTCTBHS MJIaHHPYEMOro
pe3yiibTara;

HaXO4HTb N0CTATOHYHLIC cpe,:cnsa A1 BbHIOJIHCHHAA Y yeOHbIX ,_leﬁl:']‘l'jﬁﬁ B H3MEHAOUICHCA CHTYaluHrH H "HITH
npH OTCY TCTBHH [NIAHHPYEMOT O pesybTrara,

paboTas Mo CBOEMY MJaHy, BHOCHTb KOPPEKTHMBBl B TEKYUIYK ACATEJbHOCTH Ha OCHOBE aHalH3a
M3MEHEHMH CUTYALIHK 1T NOVYEHHUS 3aI1aHHPOBAHHBIX XapakTePUCTHR NPOAYKTA/pe3yabTata.
VCTAHABIHBATD CBAZL MEXKIY MOTYUSHHBIMH XapakTepHCTHKAMM NPOAYKT2 H XapaKTePUCTUKAMH MpoLecca
JIeSTENBHOCTH M M0 3aBEPLUEHUM 1eqTesbHOCTH MpeiiaraTs W3MeHe- HHE XapakTepHCTHK rpolecca Aas
[ll).l_\- YCHHA }1} YIHEHHbLIX I\HPHKTC‘PHCTHK l'lpO,_'[} KTa.

CBEPATHL CBOH NEeHCTBHUA C LEIbIO H fipH HeOGXO_E[H.VlOCTH HCHpaB.aTh O[UH6KH CaMOCTOSTENBHO.

VMeHUe OLEHUBATH MPABMILHOCTh BHINOAHGHWS yueOHOH 3amaud, COOCTBEHHBIE BO3MOXKHOCTH &
pEeWICHHA.

OObyuatolHica CMOKET:

ONpPeNesTh KPUTEPHH MPABHILHOCTH (KOPPEKTHOCTH) BbINOIHEHN yueOHO 3ana4m;

AHATM3HPOBATL ¥ OOOCHOBBIBATE MPHMEHEHHE COOTBETCTBYIOLUCTO MHCTPYMEHTAPHA 18 BbINOIHCHHS
yueOHOH 3aauu;

¢BODOAHO MOJIB30BATHCA BbIPADOTAHHBIMK KPUTEPHAMH OUCHKH W CaMOOUCHKH, HMCXOAd H3 LCIH H
HMEIOLIHXCA CPeACTB, pasindas pe3yabTal H cnocolbl AERCTBHH!

OLCHWBATL NPOAYKT CBOEH JeATEABHOCTH 110 3a1aHHBIM WM  CAMOCTOATENBHO OMpelenEHHbIM
KPUTEPHUAM B COOTBETCTBUM C LENBIO NETENbHOCTH]

06OCHOBLIBATL AOCTHAKUMOCTL LeTH BbIGpaHHbIM CNOcOOOM HAa OCHOBE OLIEHKH CBOMX BHYTPEHHHX
PECYPCOB W AOCTYIHBIX BHELIHHX PeCypPCOB;

JHKCHPOBATL H AHAJIH3HPOBATE AHHAMHKY COOCTBEHHBIX 00PazoBaTe/IbHbIX PE3Y IbTATOB.

Baasenue OCHOBAMH CAMOKOHTPOIIA, CAMOOHEHKH. NPHHATHS PELUCHHH H OCYUIECTBIEHHA OCO3HAHHOIO
8bI00pa B yueGHOH M NO3HABATENLHON AEATE/IbHOCTH.

OO0yuaromiics CMokKeT:

HaOMH01aTh M AHAAHIMPOBATE COOCTBEHHYIO YUEOHYIO M MO3HABATEbHYHO ACATEABHOCTE M ACATCILHOCTD
ApYTHX 00Y4YaOLIKXCS B POLECCE B3aKMOIIPOBEPKH,

COOTHOCHTb PealibHbie M MJIAHHPYEMBI PE3VIIbTaThi MHAMBHAYAIbHOH 00pasoBaTeIbHOH ACATETbHOCTH K
JAcath BbiBOAbl:

MPUHAMATE PELLICHHE B YUeOHOH CHTYALIMH K HECTH 38 HerO OTBETCTBEHHOCTb,

CAMOCTOATENLHO ONPELeISTh NPHUHHBI CBOETO YCMEXAa WK HEYCNEXa M HAXOMMTh Croco0bl BLIXOAA W3
CHTYaLHH Heyenexa:

PETPOCHEKTHBHO OTpeneNaTh, KAKHE NeHCTBHA NO peliendro Y4eOHOH 3a1advd MW NapameTphbi STHX
AeHCTBIH PUBENH K NOSYYEHHIO HMEIOWIErOCs HPOTYKTa VHeDHOH JeATelbHOCTH!

AEMOHCTPHPOBATL MPHEMbL  PEryAlMH  NCHXOPUIMONOrMHECKUX/3MOUAOHATBHBIX  COCTOSHKHH Ji b b
aocruykerna  d¢gdexTa  yCNORKOSHHA  (yCTpaHeHHA yMoLMONATLHOM  HanpakEHHOCcTH),  S(idexTa
BOCCTAHORJECHMA (ocnabieHus npoABlenuit  yromieHus), dPdexra axTHBM3ALUWH  (MOBBLILICHHA
[NCHXOMU3HOI0IHHUECKOH PERKTHBHOCTH).



IMoznasareabubie YY /|
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VieHHe OMnpeaessiTh MOHATHS, CO3/aBaTh ODOOIIEHHS. YCTAHABIMBATE AHANOTHH, KIaCCHM(HUHAPOBATS.
CaMOCTOATENLHO BbIOHpATh OCHOBAHMA W KPUTEPHK Ans KIACCH(MKAUMH. YCTAHABAHBATL MPUYHHHO-
cleACTBeHHBIC CBA3M, CTPOUTL JIOTHYECKOE PACCYIRIEHHE, YMO3AKTHUeHHe (MHIVKTUBHOC, ICOVKTHBHOC.
N0 aHANOrHK) W 1e1aTh BbIBOALL.

OOyuaroWHACH CMOKET:

noadupaTts C0BA. COMOAYHHEHHDIE KIKOUEBOMY CIOEY, ONPEICIAIOUHNE €0 NPH3HAKA H CBOMCTBA:
BLICTPAUBATH JOIHYECKYH) UEMOUYKY., COCTOALLY K U3 RAHOUEBOro CJIOBA H COMOJYMHEHHBIX EMY CJIOB;
BhIAEATh ODUIMH MPHU3HAK JIBYX MIIH HECKOAbKHX NPCIMETOB WK ABJIEHHI W 00BACHATL HX CXOACTRO,
00BbEAHHATE MpPeaAMeThl M ABJACHWA B rpynnel 0o onpedeéHabiM - TIPH3HAKaM, CpaBHHBATL,
riaccudHLmposath 1 00001aTh QakTbl ¥ ABACHMA,

BbI1ENATh ABICHHE W3 O0LLEr0 PAAa APYrHX ABICHUM,

onpeaenaTs ob6CTOATEILCTBA, KOTOPbIE NPEIleCTBOBATH BOSHHKHOBEHHIO CBA3M MEZKIY SIBNEHUSIMH. H3
ITHX 0OCTOSTENbCTR BLIAENSTE ONPeAeIAIoKe, COCoOHbIe ObiTh NPUUMHON 1AHHOTO SBICHUS. BbLIABIATHL
NPHUMHBL H CAEACTBHA ABJICHUH!

CTPOHTH paccykieHHe OT OOUIMX 3aKOHOMEPHOCT eff K 4YaCTHbIM SIBJICHMAM W OT YaCTHLIX ABJICHHH K
OOLUHM 38KOHOMCPHOCTAM!

CTPOMTH PACCYKACHHE HA OCHOBE CPABHEHHA MPeIMETOB H ABIEHHNA. BLIEs s TPH 3TOM 00UIHe TIPH3HAKH:
M31aratTh NoJY4eHHY 0 HHYOPMALIHIO, HHTEPNPETHPY A €€ B KOHTEKCTE peuiaeMon 3a1auu:

CAMOCTOATEILHO VKA3hiBATE HA WHOOPMALRMIO, HYKIAOULYIOCH B TPOBEPKE, MNpeanararb [IPHMEHATH
crocol NpoBepPKM TOCTOBEPHOCTH HHAOPMALIHH!

gepOanH30BaTh IMOLUMOHATBHOE BIICHATICHHE, OKA3AHHOE HA HETO HCTOHHHKOM.

O0BLACHATL ABMEHUSA, TIPOLECCHl, CBA3M M OTHOLICHHSA, BbIABIACMbIE B XOAE MO3HARATEALHOH H
HCCeN0BATENBCKON  AeaTebHOCTH (TIPHBOAHTL OOBACHEHHE C W3MEHEHHEM dopMBI  NPEACTABICHHSA:
00BACHATD, ACTATHINPY A WIIH obobimas; 0OBACHATD ¢ 3a1aHHON TOUKH 3PEHH ).

BHIABMATL W HA3bIBATb TMPHYHHBLI COOBITHA. ABIEHHH, B TOM UHMCIE BO3MOKHbIE/HAHOONEE BEPOATHLIC
MPHYKHHBL,  BO3MOKHBIC [OCAEACTBHA 3aJaHHOIN NPUHHHBL CAMOCTOATENLHO OCYILECTBAS MPHYHHHO-
CHACACTBEHHBIH aHAIH3!

Jenars BbIBOA HAa OCHOBE KPHTHUECKOTO aHAnM3a pasHbix TOYEK 3peHHA. NOATBEpKAaTh BbIBOL
COOCTBEHHOH apryMeHTaUHeH WK CAMOCTOATELHO NOTYICHHBIMH AaHHBIMH.

Yuenue co3aaBath, NMPUMERHATL H npeobpazoBbiBaTh 3HAKH ¥ CHMBOJIbL, MOACIH W CXEMbI LTA peleHHs
vueOHbIX H MO3HABATEIbHbIX 33124

OOy4aroIHHACH CMOFKET:

0003Ha4YaTh CHMBOIOM H 3HAKOM npeamMeT A/HIHA ABJIEHHE!

onpeaensaTe JOrHHeCKHe CBH3M MeXay NpeaMETaMH M/ HIIH ABIACHHAMM, 060";HH‘13T1} NaHHbIC JTOTHYECKHE
CBA3M C IOMOILBH) 3HAKOB B CXEME!

co37aBaTh abCTPAKTHBIH MK peanbHbli 00pa3 NpeamMeTa H/HIH JABICHHA,

CTPOMTH MOJETB/CXEMY HA OCHOBE YC/I0BHH 331244 W/Wiu cnocoda eg peLicHHa:

cO31aBaTh Bc‘DOdﬂbele- BELSCTBCHHBIC H l1Hq}O[."\I.3UHOHHbIC MOAETIH € BbLICICHHEM C\-'IJJECTBEHH!:.I)\
XapakTepHcTik 00beKTa /1A OfpeaeeH s cnocoba periierus 3a1a4H B COOTBETCTBHH C cUTYalHEN:
[pe0GpasoRLIBATH MOJEIH C LETbO BhIABICHUA OOLIMY 3aKOHOB, ONPEAEAAIOINX JAHHYIO NPCAMETHYIO
obnacTh;

[IEPEBOAMTL CAOKHYIO MO COCTABY {MHOTOACMEKTHY 10)  “HDOPMALMIO W3 [PAPHYECKOrO  HIH
hOPMANH3OBAHHOTO (CUMBOJIBHOTIO) IPECTaBICHHA B TEKCTOBOE H HaodopoT:

CTPOMTb CXEMY, AITOPHTM AEHCTBHS. UCTIPABNATS WM BOCCTAHABIHBATE HEW3IBECTHBIH paHee airopHT™ Ha
OCHOBE MMEHOLUEroca 3HaHnA 006 0613!3'&\18, K KOTOPOMY NPUMEHACTCA anropuTM.

CTPOMTH 10KA3aTEABCTBO: NPAMOE, KOCBEHHOE, OT MPOTHBHOTO;

aHATM3HPOBATH/ Pe(ICKCHPOBATL OMbIT PaspabOTKH W peain3ailii yueGHOro MNpoeKTa, HCC/Ie10BaHus
(TEOpeTHYECKOTO, IMITHPHYECKOro) HA OCHOBE Mpei (0WEHHOM NPOOJEMHON CHTYALIHH, MOCTaB/ICHHOH

Le/IM W/WTH 321aHHBIX KPUTEPHUEB OLEHKH NPOIY KTa/pe3y/ibTaTd.
7



&
e

CMbICIOBOE YTEHUE,

Obyuatowmics cMoKeT:

4.

HAXOIWUTbL B TCKCTE Tpeﬁyemyio nm}mpmaumw (B COOTBETCTBHH C LEIAMH CBOEH 1CATEIbHOCTH ¥
OPHEHTUPOBATBLCA B COJCPKAHWM TCKCTA, MOHHMATL LUEMOCTHBLIH CMbIC TEKCTA, CTPYKTYPHUPOBAThL TEKCT!
YCTaHaB/AMBaTb B3aHMOCBA3b ONMCAHHBIX B TEKCTE CODBITHH. SBIEHHH. NIPOLIECCOR:

PE3FOMHMPOBATL [VIABHYIO MIEH) TEKCTA:

KpHTHHECI{H OUEHHMBATb CO,].Cp}KaHHtT H (.]JL"'pM}' TEKCTA.

(DOpMHpOBBHHE H Pa3BHTHE 3KONOMHYECKOIro MBIIUIEHHA, YMEHHE TMPHMEHATL €ro B NMO3HaBaTe/ILHOH.
KOMMYHHK2THBHOH. COLHATBLHOH NpakTHKe H NpoQeccHORATbHOH OpHEeHTALUH.

ObyuatoLiuiics cMoxer:

LU ]

Onpeae/aTh CBOE OTHOLIEHHE K NPHPOAHOIA cpee;

aHaIN3KPOBATE BAHAHHE IKONOrHueckHuX (DaKTOpOB Ha cpely OOMTAHUS KUBbIX OPraHH3MOB;

NPOBROANTE MPHUMHHbIH H BEPOSTHOCTHBIN aHAIH3 DKOIOTHYECKHX CHTYaLMii:

MPOrHO3UPOBATE W3MEHEHWS CHTYaLMu TIPM CMeHe IJelicTBua oaHoro GaxkTtopa Ha ielicTBHMe Ipyroro
daxTopa;

pacipoCTPaHATh KOJOIHYECKHE 3HAHHA W YHACTBOBATL B MPAKTHYECKHX Jelax MO 3auiMTe OKpy/KaroLleH
cpeabi:

BbIPA/KATh CBOE OTHOWEHHE K NPHPOIE 4ePes PUCYHKH, COUHHEHHA. MOACTH, MPOEKTHbIE paboThbl.
PasBuTHe MOTHBALIMM K OBJIAACHHIO KY/IbTYPOH AKTHBHOIO HCIOIL30BAHMS CJ0BAPEH H IPYTHX MOHCKOBBIX
CHCTEM.

O0yuaroumics cMOxeT:

OIPEIC/IATD HCOGXOHHMHE KINHOYEBLIE MOMCKOBLIC CJI0OBA M 2aflpOoChl;

OCVIIECTBIATH B3aHMOJEHCTBHE C INEKTPOHHbIM M NOHCKOBLIMH CHCTEMAMHU, CI10BaApAMM.

hOPMHPOBATE MHOKECTBEHHYIO BbiOOPKY M3 NOMCKOBBIX WCTOYHHKOB ATt OOBEKTHBH3AIMH PE3YIbTATOR
NOHCKA,

COOTHOCHTL NOTYHEHHBIE pE3yJibTaThl NOKWCKaA CO CBOEHN NEATENLHOCTHHO.

Kommyuuratnsasie Y'Y [

YML’HME Opl"aHH‘,ﬂ)BblB:in }‘HCGHQC COT;’_}}'JHHHGCTBO H COBMCC'T‘H_\I-O ACATCAbHOCTE C _\*’HHT&?JCH M
CBCPCTHHRAMM, pa60'ra1'b HHOUBHAYAALHO W B rpyrhne: H4AXO0IHWThb oﬁu.[ee peLieHHe H pa3speliarb
KOH(AMKTH Ha OCHOBE COIIAaCOBAHUA NO3HLMH H YUETa HHTEPeCcOB; HOPMYJIHPOBATL, aPFYMEHTHPOBATH H
OTCTAWBATh CBOE MHEHHE.

OO0y4aromuics CMOKeT:

ONpeleiaTh BOIMOIKHBIE POJIH B COBMECTHOH NeATENbHOCTH:

MIpaTh ONpeaenéHHYO Pojb B COBMECTHON AEATEAbHOCTH:

NpHHHMAaTL NMO3ULHIO cobeceHHKA, MOHUMas TO3HULIHIO ApYroro, pasidqarb B €ro petHu. MHEeHHE {TOHK)
3pEHNs ), 10Ka3aTeNbCTBO (APryMeHTbl), DaKThI; THIOTE3bI. AKCHOMBIL, TEOPHH,

ONpelensTh CBOM ASHCTBMA M leHCTBHA NapTHEpa. KOTOpble CnocobCTBOBAIM WM TPEMATCTBOBATH
MPOLAYKTHBHOH KOMMYHHKALIMHK,

CTPOMTH NO3UTHBHbLIE OTHOLIEHUS B npouecce y4eOHOH U 1103HABATEIbHON NeATENbHOCTH!

KOPPEKTHO “ apryMCcHTHPOBAHHO OTCTaHBATDL CBOKD TOHYKY 3pCeHHs. B HCKY CCHH ¥YMETb BbiIABMIATH
KOHTPapry MEHTbI, NepedpasupoBaTh CBOK MbIC/Ib (B/1aAeHHE MEXAHH3MOM SKBHBAICHTHBIX 3aMEH ).
KPpHUTHYECKH OTHOCHTBCA K CO6CTBC‘HHDM}' MHEHHK), ¢ A0CTOHHCTBOM TIPHU3IHABATL OLIHOOUHOCTL CBOEIO
MHEHH# (€C/IH OHO TAKOBO) K KOPPEKTHPOBATD €10,

Mpeanarath a’lbTEPHATHBHOE PELIEHNE B KOH(PIMKTHOH CHTYALHH.

BbIAEIATE OOLUYIO TOUKY 3PEHHHA B IMCKY CCHH,

AOroBapHBaThCca O rnpaBuiax W BONpOCAx i OGC} AKIACHHA B COOTBETCTBHH C MOCTARIEHHOH nepen
[Py oM 3a1a4ei;

OpraHu3oBbIBaTL y4eOHOe B3aumoaciicTeHe B rpynne (onpeaessaTe oblue UeNW, pacnpeesth Pou,
AOTOBAPMBATLCA APYT € APYTOM H T. /L)

VCTpaHAaTh B paMKax adanora paspbiBbl B KOMMYHHKALMH, ‘()6'\‘CHGBHCHHIJI€ H&‘I'lUHHMB.HHé'VlMEﬂpHHTHC\‘I co
CTOpOHbI coBece1HMKA 3a1auK, POPMbI HIH COASPIKAHMS TMaTora.



2. YMeHHME 0CO3HAHHO MCMONL30BATH peUYEBbIC CpEeaCTBa B COOTBETCTRMM C 3ajauch KOMMYHHKALIMKA 114

BbID&KEHUS CBOMX WYYBCTB, Mbicned u notpefHOCTeH 474 MJAAHHPOBAHHMA M PErvifliHH  CBOeN
AEATE/IbHOCTH: BIANEHHE YCTHOH H NIHCbMEHHOI PeUbIO, MOHOIOTHYECKOH KOHTEKCTHON PEUbIo.
OByuaHics CMOXKeT:
® OfpeneaTh 3a1a4y KOMMYHHKALMH M B COOTBETCTBHH C Hel oTOHpaTh peyesble CpeacTra:
* 010MpaTh M HCMONB30BATh PeYeBbIC CPSACTRBA B MPOLECCE KOMMYHHMKALIAM C IPYTHMH JII0ALMH (IMATOr B
fiape. B Ma0M rpyrmie u T. 1.):
¢ IPEACTABAATH B YCTHOH WITH NMUCEMEHHOH (DOopMe pasBEpHY TLIH Mi1aH COOCTBEHHOM NeATeIbHOCTH;
® co0moaath HOpMbl MyONMUHONH peud, periamMent B MOHOIOE M JHCKYCCHH B COOTBETCTBHH ¢
KOMMYHHKATHBHOH 3aiaueit;
BbICKA3bIBATS H OOOCHOBBIBATE MHEHHE (CY/KACHHE) W 3ANPALLIKBATL MHEHHE ADTHEPA B PAMKaX AMaIora:
NPHHUMATL PELUEHHE B XO€ AHANIOra K COrNIACOBLIBATH €0 C COOECETHMKOM:
® (031aBaThb NHCbMEHHbIE KIMUIMPOBAHHLIE H OPHUIHHANBHBIE TEKCTBI C MCNOAbL30OBAHHEM HEOOXOIMMBIX
peueBbix CpeCTR;
®  HCNOAL30BaTh BEPOAIbHbIE CPEACTBA (CPEACTBA JTOTHYECKON CBA3M) NS BbLIEICHHS CMBICIOBLIX GIOKOB
CBOErO BbICTYIUIEHHS:
®  WCMOJIB30BATH HeBEPOA/IbHbIE CPEICTBA MM HAIMIAAHBIC MATCPHA/bl, NOArOTOBJIECHHbIE/ OTOOpaHHbIE MO/
PYKOBOJICTBOM YYHTEJA;
® Jc/iaTh OLUCHOYHBIH BbIBOA O NOCTHKEHHH LETH KOMMYHHKALMW HENOCPEeICTBEHHO MOCIe 3aBepiueHHS
KOMMY HHKATHBHOIO KOHTaKTa H 000CHOBBLIBATS €r0.
3. DopMUpOBAHME W Pa3BUTHE KOMMETEHTHOCTH B 00MaCTH MCMOMb30BaHMA WHOOPMALMOH- HO-
KOMMYHHKalUHOHHBIX TeXHOJIOrMi (1anee — WUKT).
OGyuatouiics cMoKeT:
®  LC/ICHAMNPEBACHHO HCKaTh M HCNOAb30BaTth HH(DOPMAUHOHHBIE PECYpCbl, HEOOXOAHMbIC M PeLICHHS
yueOHbIX M NPaKTHHECKHX 3aaa4, ¢ nomoutsio cpeacte MKT;
®  BEIOUPATH, CTPOUTH M HCTIONB30BATE ANSKBATHYIO HHGDOPMALIMOHHYIO MO, 1718 Mepeladyl CBOUX Mbic/Ieil
CPEACTBAMH ECTECTBEHHBIX U POPMATBHBIX SI36IKOB B COOTBETCTBUH C YCIOBHAMU KOMMY HHKALLHH:
®  BblIeASTh HH(OOPMAUHOHHBIA ACHEKT 3a1a4M, ONEPHPOBATH NAHHBIMH, HCMOIL30BATH MO- 1€llb PEILeHHs
3a71a4H;
®  JCHO/b30BATE KOMIBIOTEPHBLIE TEXHONOTHH (BKANOYAs BbIOOD 4AGKBATHBIX 3ad4e MHCTPYMEHTAIbHbBIX
ﬂpOprMMHO-aﬂﬂapaTHbl.‘( CpeacTE H (.‘,f.‘«}f)ﬂ.l’i('l()l'.’v]I AJIA peUlcHHUA HHC!‘)OpMBU,H- OHHbIX H KOMMYHHKaALIHOHHbIX
y4eOHbIN 3a4a4, B TOM HHMCAC: BbIMHMCICHWE. HANHCAHUE MHCEM, COYMHEHHMH. MOKIaloB, pedepaTos.
CO31aHKe NPe3CHTALMA 1 1p.;
®  HCIONB30BaTh HHPOPMALHMIO ¢ YUETOM ITHHECKHX H MPABOBBIX HOPM:
®  CO34aBATh HMHPOPMALMOHHBIE PECYPChl  PA3HOIO  THNA W 478  pa3HbiX  ayAWTOpUH, coDar1aTh
MHPOPMALIHOHHYIO THIHEHY W IPaBHIa HHPOPMALHOHHOH 5e30MacHOCTH.
lpeavernpivu peryantaramu obyuenun duzuxe B 7-9 kaaceax aABIASOTCN:
¢ (hOPMHPOBAHME NPEICTABAEHWH O 3aKOHOMEPHOH CBA3NM 1 MO3HABAEMOCTH sABNEHWH npupoasi. of
ODOBEKTHBHOCTH HAY4HOIO 3HaHMs: O cucremoobpasyioiled ponu (H3MKM 178 Pa3BHTHA APYTHX
€CTeCTBEHHBIX HAYK. TEXHHKM H TEXHONOTHH: HAYYHOrO MHPOBO33PEHHS KaK Pe3ybTaTa W3YUYeHHs OCHOB
CTPOEHMS MATEPUH W PYHAAMEHTAIbHbLIX 32KOHOB (PM3HUKH:

=

® 3HAHWA O MPHPOAE BAKHEHIIMX (HIMHECKHX ABACHHH OKDY/KAIOLLEr0 MHpPa H MOHHMaHHE CMblCia
(hH3MYECKNX 3AKOHOB, PACKPBIBAIOWIMX CBA3b M3YUEHHBIX ABJICHHIA:

e dopMupoBaHHe NEPBOHAYAILHBIX [NpeacTaBieHuil O (UIMYECKOH CVILHOCTH SIBNEHMH 1pHpOIb
{MEXAHWYECKHX. TeMJIOBLIN, IEKTPOMATHHUTHBLIX M KBAHTOBLIX). BHAAX MatepuH (BEILUECTBO U TOje).
JBHJKEHUMHM KaK cnocode CyLIecTBOBAHWS MATEepPHH. YCBOEHHE OCHOBHBLIX WIeH MEXaHMKH. aTOMHO-
MOJIEKYIAPHOTO YYEHHS O CTPOEHHMM BELUECTBA, JIEMEHTOB 3MCKTPOAHHAMHMKH H KBAHTOBOH (BH3MKHM:
OBJla/ICHHE MOHATHIHHBIM annapaTtomM ¥ CUMBOTMHECKHM H3bIKOM DH3MKH;

®  VYMEHHs 10/1b30BaThes METOAAMM HAYUHOIC HCCIEA0BAHUS SBIEHHH NPUpPO/bl, MPOBOAWTE HAOMIOAEHHA.
MIIAHKPOBAaTL #  BBLIMOAHATE 3KCnepuMmeHTsl. 0o0pabaTbiBaTh pe3y/AbTaThl H3IMEPEHHH, NPEACTaBIAThL
Pe3ybTaThl U3MEPEHHUH ¢ MOoMOLLLIO Tabanil rpadHkoB ¥ hopmysi, 0GHAPYIKHBATL 3aBHCHMOCTH MEKIY



buzHUECKHUMH BETHYUHAMM, O0BACHATL BOAYHCHHSIE PE3YILTATL! W ACATh BbIBO/bI, OLLEHHBATL MPAHMLIb!
[MOrPEWHOCTEN Pe3y IbTaTOB H3MEPEHHIA;

® VYMEHHMA TMPUMEHATL TEOPETHYECKHE 3HAHHA NMO (QU3MKE HA NPAKTHKE, pellaTh (PHU3HUYCCKHE 33Jaud Ha
NPHMEHEHHE N0y YSHHBIX 3HAHHH:

¢ VYMCHHMA H HABbIKH TPHUMEHATL [MOJIYYEHHbIE 3HAHHA 174 OObSCHEHHS TIPHHLMMOB AEHCTBHS BayKHEHLIHX
TeXHHYECKHX YCTPOWCTB. (paboThl) MAIKWH W MEXAHWU3IMOB. CPEIACTB MEPEABMIKEHUS U CBA3M, ObITOBBIX
MpHOOPOB. MPOMbIIIEHHBIX TEXHOTOFHUECKHX MPOLECCOB, PEUICHHA NIPAKTHYECKHX 38184 MOBCEIHEBHOM
KH3HHM, ofecnieueHna Ge30MACHOCTH CROEH #WHU3HH, PAUMOHAALHOIO NPHPOIONOAL3OBAHHA H OXpaHbI
OKPYKaKOLUEH Cpeibi; BAUAHKA TeXHHUYCCKHX YCTPOHCTE Ha OKPY/KAIOWYIO CPeay;

®  OCO3HAHHE BO3MOIKHBIX MPUYNUH TEXHOTCHHELIX W IKOJOFHUYECKUX KATacTpod

® OCO3HaHHWE HEOOXOAMMOCTH NPHMEHEHMS NOCTHAKEHHH (JU3MKM H TEXHOJOFMH 18 PaluHOHAIbHOIO
MPUPOIONIONIb30BAHHS,

¢ OBAAJICHME OCHOBAMH GE30MACHOFrO HCMONB3OBAHMS ECTECTBEHHBIX M MCKYCCTBEHHbBIX IEKTPHYECKHMX W
MarHuTHbIX [OJ€H, 3N1EKTPOMarHWTHBIX W 3BYKOBBIX BO/JH. €CTECTBEHHBIX H HCKYCCTBEMHbBIX
WOHM3MPYIOWIMX M31y4eHMH BO u3bexkaHue HX BPEAHONO BO3IACHCTBHS HA OKPY/KAIOULYIO Cpely M
OPraHuIM Ye/loReKa;

¢ QopuupoBaHHe yOekKNeHHS B 3AKOHOMEPHOH CBA3M M [O3HABAEMOCTH SIBAGHWH TMPUPOaLL B
O00BEKTHBHOCTH HaY4HOTO 3HAHMs, B RBICOKOH LEHHOCTH HAYKH B Pa3sBHTHH MaTePHAIbLHOH W IYXOBHOH
KY/ILTYPh! JIHOJEH,

® pa3sBUTHE TEOPETHHECKOr0 MbIJIEHHS Ha OCHOBE (POPMHPOBAHHA YMEHHWH VCTaHaBiIHBaTh (HAKTHI,
paziuuaTe MOPHYMHBL M CAEACTBHMA. CTPOMTbL MOZEAH M BbIABHraTb THOOTE3bl, OTLICKMBATL W
(bopMYIHPOBATE N0KA3ATEIbCTBA BBIABHHYTLIX THIIOTE3, BBIBOAHTL H3 HKCMEPHMEHTAAbHLIX (DAKTOB H
TeopeTHYeCKUX MoneeH QHinbeckHe 3aK0HbI:

*  DA3BUTME YMEHMS MUIAZHMPOBATh B TIOBCENHEBHOM KM3IHM CBOM AEHCTBHA C PHMEHEHUEM [O1YUYCHHBIX
3HAHWM 3aKOHOB MEXAHWKH. JJIEKTPOAMHAMHKW. TEPMOAMHAMHKH M TEMJOBLIX SABJEHHH C UEJbIO
cOepexenus 300pOBbA;

¢ GHopMHpOBaHHE NPEACTABIEHHUH O HEPALMOHATILHOM MCTONb30BAHUH [IPUPOAHBIX PECYPCOB H 3HEPrHH.
3arpA3HEHHM OKPYIKAIOLILEH Cpebl KaK CeACTEBHE HeCOBEPIUSHCTRA MALIMH H MEXaHH3MOB.

® KOMMYHHMKAaTHUBHblE YMEHMWS: NOKIAALIBATL O Ppelv/bTaTaXx CBOEro MCCIeA0BaHHS, YYaclBOBaTh B
JMCKYCCHH, KPATKO H TOYHO OTBEYATh HA BONPOCHL. MCMONb30BATH CTNIPABOUHYIO JUTEPATYpY W Apyrue
HCTOYHHKH HH(POPMALMH,

BbinycKHHK HAY4YHTCH:

cobmonath npaBnia 6e30MacHOCTH U OXpaHbi TPy.aa 1pu pabore ¢ yueGHbIM 1 1a00paTOpHBIM 000PY I0BAHHEM:

NOHWMATh CMBICHT OCHOBHBLIX (PU3MUECKHX TEPMHUHOB: (U3nueckoe Teno, (H3UHECcKoe ABACHHE, (H3HueCKas
BE/IHYMHA, eAHHULIBI H3MEPEHMS]

pacno3HaBaTth MpobAeMbl, KOTOPbIE MOJKHO PEIlWTL TIPW NOMOLUIM (HU3MYECKHX METONOB. aHAIM3HPOBATHL
OT/Ie/bHbIE 3Tallbi HPOBEACHHSA HCCICA0BAHUH H MHTEPIIPETHPOBATEL Pe3yabTaThl HAOIOACHUH W OIbITOB!

CTaBMTb OMbITbI MO HCCICAOBAHHIO (DM3HYECKUX ABICHUH MM (HU3HUECKHX CBOHCTB Ten 0e3 Henonab30BaHmus
NPAMBIX H3MEPEHUIT: TIPH YToM (OPMYIMPOBATL NpodaeMy/3aiauy vueGHOro IKcnepHMenTa; codHpaTh VCTaHOBKY
H3 MPeANOKEHHOr0 0BOPY 10BAHKA: NPOBOAHTD OMBIT i (HOPMYIHPOBATHL BbIBO/bI.

[Tpumeuanue. [Ipu npoeteHun uccnenoranns GuIMUECKUX SBICHUH H3MEpHTE IbHbIE NPUDOPLI UCTIONB3YIOTCA
AHLIb KAK JaTYMKH H3MEpPeHUsS QH3MUECKHX BENHYUKH. 3anueH noKkasaHHi NPAMBIX H3MEPEHHH B 3TOM Ciyvae He
TpebyeTcs.

MOHWMATE POJIb IKCIEPUMEHTA B TOIVHEHUH HAYHOH HHDOPMALIHK:

NMPOBOAMTL MpsAMblE WIMEPEHHs (UIUUECKMX BETMUMH: BpeMs, PacCTOsHWe, macca Teia. o0Obem, cuna,
Temreparypa, arMocepHoe JaBNeHWe, BAAKHOCTE BOIAYNZ. HANPAKEHHE, CHIA TOKA. pajHaLMOHHBIA (doH (c
MCIMOMB30BAHKMEM 103MMETpA); MpH 3TOM BbIOWPATH ONTHMATbHLIA CMOCOG H3MEpeHWs W HMCMOAbL30BAThH
NPOCTEALINE METOdbl OLIEHKH TTOTPELHOCTEH W3MEPEHHA.

Ilpumeuanue. Jliobas yuebnas nmporpamma nomxHa ofecnevupaTe OBATEHHE NPAMbBIMH H3MEPEHHAMH BCEX
fepeyrcieHHbIX PU3NUECKUX BETMUYMH.
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[POBOANTE MCCACNOBAHHE 3aBUCHMOCTEH (PM3MYECKHX BEIWUHH ¢ HCTIONBIOBAHHMEM IPAMBIX H3MEpeHHil: npw
ITOM KOHCTPYHPORATL YCTAHOBRY, q)l-il\'CilpOBaTh Pe3yabTarbl nMoay YEHHOH 3aBHCHMOCTH @H?HQCCKHX BC/IHYHH B
Brie Talinu B rpadHKOB, [I€1aTh BRIBO/bI 110 PE3V.ILTATAM HCCIE 10BAHUS,

TPOBOAMTE  KOCBEHHBIE H3MEPEHHS (H3IMUECKUX BEAWYHH! [PH  BLINOIHEHHH W3MepeHud cobupathb
IKCMEPHMEHTANBHYIO YCTAaHOBKY, clenvs npeanomcs—;.—loﬁ HHCTPYKUHH., BbIYUCIATH 3HAYEHUC BEJIHYHMHBI H
aHATM3HPOBATL MOYHYECHHbIC PE3YAbTaThl C YHETOM 321aHHOH TOYHOCTH H3IMEPEHHI,

dHAIM3HPOBATH CHTYAUHH MPAKTHKO-OPUEHTUPORAHHOIO XapaKkTepa. V3HARATE B HUX MPOSBRIEHHE U3IVUEHHBIX
(bu3suuecKkuX ABACHHH HITH 3aKOHOMEPHOCTEH M NPUMEHATH UMEIOLLHECS 3HAHUS 118 X OOBSCHEHHS:

NOHUMATb MPHHUMNBI NEHCTBHA MallHH, NPHOOPOE M TEXHHYECKHX YCTPOHCTE, VCIOBHS X 6e3onmacHoro
HCMONL30BAHKHA B MOBCEIHEBHOH XHIHHK!

HCTOB30BATE MPH BLIMOJHEHHWH YueOHLIX 3a/1aU HayYHO-TIONY IAPHYIO JIMTEPATYPY O (PHIHYECKHX ABJICHHAX.
CIpaBOUHbIE MATEPHANLI, pecypchl MuTepher.

BblﬂyCKHHK NOJYHIHT BO3MOKHOCTL HAVUHTBCH:

OCO3HaBaTh LEHHOCTHL HaY4HbIX HCCNEeR0BaAHNIA, poJib CbeSHKH B paclllHpEeHHH npﬁ‘JCTaBHEHHﬁ 00 OKpVIKaoLWeEM
MHPC W €€ BR141 B VAYHLICHHE KaueCTBa AH3HN:

HCII0/1b30BATh  TIPHEMBI MOCTPOEHHA (M3HYECKHX Monened, NoMcka W (HOPMY/IMPOBKH NOKA3aTE/bCTB
BBLIABHHYTbIX IHIOTE3 H TEOPETHUECKHX BbIEONOB HA OCHOBE 3MITHPUYECKH YCTaHOBACHHbIX (DAKTOB;

CPaBHUBATE TOYHOCTH M3MEPEHUA (BPUIMHECKUX BENWYMH M0 BeIHYMHE MX OTHOCHTEIBLHOH MOrpellHOCTH MpH
NpoBeICHUH NPAMBIX H']MBDEHH[:‘I:.

CAMOCTOATENbLHO NPpeBOAHTE KOCBEHHBIC H3MEPEHHUA H MCCIACI0BaHKA (bF‘I'SH‘-lCCKH)\ BEJIHYHH C MCNOJAL30BAHHEM
pasInuHbIX cnoco0oB H3IMepeHHs PUIHYECKHX BelIMUMH, BolOMPaTh CPEICTBA M3MEPEHHS C YUeTOM HeoOX0MMOH
TOYHOCTH H?Mﬁ'pEHHﬁ, 06OCHOBblBaTb Bb160p criocoba H3MepeHna, a1IeKBaTHOro rnocTaBleHHOH 3a1ay4e. NPCBOAHTE
OUSHKY NOCTOBEPHOCTH MOJTYUYCHHBIX pPe3VLTATOB.

BOCTIPHHMMATL HHQOPMALMIO QU3HYECKOrO CONEPHAHMS B HAYYHO-NONYIAPHOH JMTepaType M CpeicTBax
MACCOBOH HHAOPMALMH, KPHTHYECKH OLEHMBATH MONYUEHHYVID HHOOPMALIHIO, aHAM3MPYs ee COoAeprKaHHe M
JaHHbie 00 HCTOYHHKE HHBOPMALIAK;

co3Jasarthb COGCFB(:HH!:]E.‘ IHCBbMCHHBIC 1 YCTHEIC COOGU}EHHH 0 (i'H'iii‘ieCKH.\ AB/IEHHUAX HA OCHOBC HCCKOJ/IbBKHX
MCTOYHUKOE WH(MOPMALUK, COMPOBOMXIATL BLICTYTIEHHE MPEISHTAIMEH, YUUTHIRAS OCODEHHOCTH AVAUTOpPHH
CBEPCTHHKOB.

MexaHuyeckue siBJIeHHS
BbInycKHHK HAY4HTCH:

paciio3HaBaTh MeXaHHYeCKHE ABINEHHUS W 00 BLACHATE HA OCHORE MMEHLLMXCS 3HAHHMH OCHOBHbLIE CBOHCTBA MM
VCIOBHA NpOICKaHuWa STHUX ABACHHH: paBHOMEpHOE H HEPABHOMCPHOE  ABHIKCHHE, PaABHOMEPHOE H
PABHOY CKOPEHHOC Hp}{MOJHH@ﬁHOG ABHAKEHHE. OTHOCHTEIBHOCTH MEXAHHYECKOIO ABHAKCHHA, CBOGO,’JHOﬁ naaeHMue
TEJI, PABHOMEPHOE IBHKEHHE 110 OKPYIKHOCTH., HHEPLIKS, B3aUMOgelicTBHe Tel, PEAKTUBHOE ABHXKEHHUEL. Mepeada
AaBjleHHUs TBECPAbIMH TelaMH. KHUIAKOCTAMH W TasaMH. aT'\lUC(})t‘PHOB AaBNEHHE. rijlaBsaHHUC TeEJl, PaBHOBCCHC
TBEPAbIX TENA, HMCHLEIHX 3dKpPeIUICHHYK) OChb BpalllCHHA, xonebarensHoe JBHXKEHHE, PE30HAHC, BOJHOBOC
JABHKCHHE (3BYK)!

ONHCHLIBATL H3Y4YE€HHbIE CBOMCTBA TEN H MEXaHHYECKHE ABMNEHHI, HCNOJIb3Y4 dJiI?HLleCKHe BCJIMYHHBI! MYThb.
nepeMcleHHE, CKOPOCTL. YCKOPEHHE, nepuon OﬁpaLHEHHH. Macca Tena, TJIOTHOCTD BellecTBa, CHla (CHﬂa TAHECTH,
CHJIa YTIPpYroctd, CHja TpeHHH). JaBNEeHHE, MMIYJIbC Tena, KMHETHYECKAs 3HEPruva, MOoTCHLHalbHAs SHCPIHA.
MexaHuyeckas pabora, mexannueckas MmoiHocTb, KI1JT npu corepitieHun paboThl ¢ HCIONB3OBAHHEM [1POCTOrO
MEXaHH3MA, CHia TPEeHWd., aMIUIMTYJa. [epHol M 4Yacrtora konebaHuil, QHMHa BONHBI W CKOPOCTL €€
PactipoCTpaHEHHsA. MPpU ONUCAHHUK TIPABH/IBHO TPAKTOBATDL '_pH'_H‘l‘-}QC}(HI:I CMBbICJT HKCIOJAB3YCMbIX BEIHYHH. HX
L)GD':";HZ:I'—I@HHH H CIHHHUB! U3MCPEHHA, HAXOOWTE (T)OpMy.'lbi. CRA3ZLIBAKOIHHAE NOAHHVYHO (bH'?»H“lECK.V}O BEJIH4HHHY C
APYTHMH BENHYHHAMHM, BLIYMCIATH 3HAUYEHHE PHIHHECKOH BETMYHHbBL:

aHalTU3HpPOBATL cBoOlicTBa TEjl, MEXaHWYeCKHe ABNeHHs K NpOLecchl. HCNONb3ya (bii?“l{ECKl-iC 3aKOHbBI: 3aKOH
COXpaHEeHHA IHEPTHUH, 3aKOH BCCMHPHOI0 TATOTEHHA, PHHLIHN CYNEPHoO3HLMH CHN {HHVO}HJCHHQ
parnoneicreyiowet cunst), I, I1 w Il sakoner HeroTowa, 3akor coxpadenus umitysisca, 3akodH [yka, 3akon
[Mackans. 3akoH Apxmumena: npM TOM pasivuaTs CIOBECHVIO DOPMYIMPOBKY 38KOH2 M €ro MareMarHyeckoe
BbIPAKCHHC,

pa3iinyars OCHOBHbIE MPH3HAKKH M3YUCHHbIX (;Uu'zuqeu\'n‘, toneneH:; MaTepuaibHas TOYKA, HHEplIHATbHasA
CHCTCMA OTCHETA;
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peiiarh 3a4a4qu, UCMob3ys QH3HYECKHE 3aKOHbB! (3aKOH COXPAHEHHS HEPTHH, 3aKOH BCEMHPHOTO TATOTEHHMS.
npunuun cyneprosuuuu cui, I, I u 1l 3akonel Herorona, 3akon coxpaneHHs ummyibea, 3akoH I'yka, 3akon
Hackans. 3akon Apxumena) u (GopMyibl, CBA3BIBAIOILHE (BUIHUECKUE BETHUMHbI (YTh, CKOPOCTH, VCKODEHHE.
Macca Teaa, MIOTHOCTh BelIECTBA, CHIIA, JAB/IEHHE. HMOYJILC TeNa, KMHETHYECKAs JHEPrHd. MOTEHLMANbHASs
jHepFHH, MeXaHH4YCCKad paGOTa. MEXaHH4YeCKad MOLWHOCTD, Krl,:l !1pOCTOI’O MCXdHH3Ma, CHJIA TPCHHA CKOJIBKCHHA,
KOS(MDUUMEHT TpeHMs, aMmmaMTYZa. Mepuod M uactora koneGanuil, JUIHHA BOTHBI M CKOPOCTh  ce
PacnpoCTPaHEHMs ). HAa OCHOBE AHA/IM3A VCNIORMA 3a70aUM 2ATIMCRIRATL KPATKOE VCIORME. BLLIENATh (hu2Hueckue
BE/MUMHDBL. 3AKOHBL H (DOPMYJIbl, HEOOXOAHMBIE I8 ¢ DELICHHS, MPOBOAMTD PACHETHI H OLEHHBATH PEAIbHOCTD
OJIYHEHHOTO 3HAYEHHUA PU3HUECKOH BETUUUHEbI,

Bbinyc¢KHHK HOJIy9HT BO3MOKHOCTD HAYYHTLCH:

HCTOIB30BATE 3HAHHA O MEXaHWYECKHX ABJISHHAX B !]OBCCQHEBHOH KH3HH 1714 obecrieuenus 0E30MaCHOCTH npH
oOpaiueHun ¢ nNpHOOPAMH H TEXHHYECKUMH YCTPOHCTBAMM, [ COXPAHEHHA 3A0POBbA U COOMIOZEHHT HOPM
IKOJOTHYECKOI0 MOBEAEHHA B oxp}'}!cammei’i cpene. NpUBOAMTL MPHUMEDbI NPAKTHYCCKOINO HCMOAb30BaHHA
(pu3HYECKHX 3HAHMHM O MEXAHMUYECKMX SBJEHMSX M  (DM3MUECKHMX 33KOHAX: MPUMEPhl MCIOIB30BAHMNS
BO30OHOB/ISEMbIX HCTOYHMKOR YHEPIHUU] IKOMOTHHUECKHX TOCEACTBHIA HCC/IE10BAHMA KOCMUYECKOIO NPOCTPAHCTB,

pazinyath TPaHULb! IPHUMEHHMOCTH GH3HYECKHX 32KOHOB, NOHWMATL BCeoOLMH xapakTep (yHAaMEHTAILHbIX
3aKOHOB  (3@KOH COXPaHEHWUS MEXAHMYECKOH IHEpruM, 3aKOH COXpaHeHHs WMIMYJIbca. 3aKOH BCEMUPHOro
TATOTEHHUS ) U OTPAHHYEHHOCTb WCTIONB30BAHMA HACTHLIX 3aKOHOB (3aKkoH ['vka, Apxumena U ap.):

HaXO/IMTL ANSKBATHYI NpelnokeHHOH 3anade UIMYECKYH) MOMesb, papeliars npodiemy Kak Ha OCHOBe
MMEIOIIIHXCS 3HAHHA MO MEXaHWKE C MCMOMB30BAHWEM MATEMATHYECKOro annapara. Tak M MPH NOMOLUH METO10E
OLICHKH.

TenaoBble ABJIeHUS
BuinmycKHUK HAYYRTCSA:

pacno3HaBars TCIVIOBbIE ABJICHHUA H 06'bﬂCHFI!‘h Ha 6&36 HUMCHLIIHXCA 3HAHUH OCHOBHbIE CBOi-iCTB'd HJIH YCI10BHA
NpoTeKaHus JTHX ABieHMH: anddysus. usmeneHue obbema Tea MpH HarpeBaHuy (oxjanaeHuu), Gonbiias
CAMMACMOCTL Ta30B, MaJias Cc:rHUMaeMoCTlb }Klr‘l,:[KO(_‘l"eﬁ H 'lBt‘PJhl.\ T€J. TEeruioBoc paBHOBECHE. ncnape}me.
KOHACHCAUHA, NJ1aBJACHHC, KpMCTﬂJ]ﬂH‘Sﬂ[lHH. KHIICHHE. BIaAKHOCTL BU3AVXA. pa3jlH4YHbIE CﬂOCOﬁbI TC!lJO['let‘,Ja‘-lM
(TCI‘IHOUPUBOJHOCT!:. KOHBEKLIMA. H3.1)'LleHHe). arperatHble CcOCTOAHHA BellecTBa, MOMNOLUEHHUE S3HEPrHH MNpH
HCﬂ&pt‘HHH AHUAKOCTH H BLIJC/ICHHC €€ fIpH KOHZICHCALIHH napa. 3dBHCHMOCTb TCMHE})&T} pPbl KHIICHHUA OT JaBJICHHWAL

CGIHUCBIBATH H3YUYCHHLIC CBOMCTBA TEll W TEIU10BLIE ABJICHHUA. HCNOJIB3YHA (1)143[/‘[%60}(146 BEMHYHHBI. KOJTHYECTBO
TENNOTHL, BHYTPCHHAA ")HL"pl"HSi. TEMNCpaTvpa. }'HE.’]bHﬂH TEMNTOEMKOCTh BELIECTBA, VIEIbHANH TErnnoTa niaBlieHHA.,
}.fle."leﬂﬂ reruiorta napoo(ipa'sogaﬂug, }",Z{EJI[:H'&H TENIOTa CTOPHHMH TOrni4Bea, KOB(‘])C‘}HIIHL‘HT none3Horo ,:],'Sr'!C'J'BHH
TETUTIOBOIG ABMUIaTed, Apyd ONMUcaHuK HpaBllbHO TPAKTOBATH C]JH’HHECKHﬁ CMBICJT HCIOIL3YEMBIX BEJTWYHH, HX
0003HAYEHHS W CIMHHUbI W3MEPEHHUS, HAXOAWTH (JOPMYIbI, CBA3LIBAIOLIME AAHHYIO (H3HYECKYIO BEAHYHHY C
,'lp}'l'li'\ﬂ-i BC/IHYIHHAMH, BbIYHCAATDL 3HAYCHHE (;)HilrlL{CCKU“ BC/IHYMHLBI,

aH‘cL"IHBHpOBaTb CBOHCTRA TEN, TENNOBLIE ABNEHHUA H [‘ip\)uthCb!. HCIIOAb3YA OCHOBHbLIC NOJOKEHHA ATOMHO-
'\rlDJCI\') JIAPHOTO YHEHHA O CTPOEHHH BCHUICCTRA U 3aKOH CUXPE!H‘CHL'.Q "0Ht?i')l'lrﬂr’|'.

Pazin4aTh OCHOBHbBIC NMPH3HAKH H3VYCHHBLIX (l’)li?liLiCCKH.\ MOJe/1eH CTPOCHKA rasop, }KHJKOCTC‘ﬁ H TBEPAbLIX TEC1,

NPHBOIHTDL NPHUMEDPDI NPAKTUHECKOrQ HCNOJIb30BaHHA (bHSI-!”L‘Cl\'H\ IHAHMUH O TErUIOBbLIX ABJICHHAX.

pemmb 3a1a4N. HC!'!D.’II)B}H 3AKOH COXP&HGHHH IHEPrvKu B TEMJOBbLIX [I]’}OU.ECCB.\ H (IJOPM}JbI, CBA3BIBAKOLLIHE
(bH'%MHEL‘KMe BEJHUHHBLI (KOJHUUYECTRBO TEHAOThHI. TEMHE}']HT_\'DR. vieibHas TenI0eMKOCThb BelliecTBa. viejlbHas
TCr10Ta niaasjeHKsa., VAeIbHES TerjioTa napooﬁpa’msamm. yAenbHaa TernjoTta CropaHus TOIMNIHBA. KO'J[’[Jd)HLlHEHT
NOJe3HOTO _".{E;ICTBHS TENIOBOTO MBUTaTells): Ha OCHOBE aHanHdza VCII0BHSA 3a0a4H 3anMuChIBaThL KpaTKOC VCIOBHE.
BLIIC/IATE (bH?H‘-IECKHE BCIIHYHHBI, 3aKOHLI H f%)OpM}.'}b!. HE'.'\ﬁXO,'i.ll\lble s ec pELLlE:'rIHH. ﬂpOBOﬂHTb paC'-IETbI H
OLEeHHUBATH pe&.]bHOCTb ﬂk\:l}r YCHHOTIO 3Hau4yerus qil{'}li‘le;;‘f\'ﬂi“‘, BE/THYHHBI.

Bb]ﬂ}’CRHHK IMOJIYHHT BO3ZMOKHOCTE HAYUHTLCH!

HCMOABL30BATH 3HAHHA O TEMIOBLIX ABJICHHAX B l'lOE-CEJHL‘BHOE AH3HH 105 OGeCF:G‘ieHHH Ge'3onacuocw I'IpH
ofpatiieHun ¢ npubopamu ¥ TEXHMYECKHMH YCTPOHCTBAMM. A7 COXPAHEHMsS 330pOBbA M cOOMOIEHMA HOPM
JKOJIOTHYECKOIO nNOBEIAECHHA B Opr}Kal'OLU.E‘ﬁ CpEH,E; ANPpHUBOIHTL MPHMEDPDI IKOJIOTHHCCKHX l’IOC.’lCJCTBHﬁ pﬂ6OTb.‘
JBH[E‘]TCJGH BHYTPCHHETO CTOpaHHH, TENJ0OBBIX H ['H,]pi)3.'!€}{Tpt"i"l'iil-llii‘lﬁl

pPazivuaTh FPaHMib! MPUMEHUMOCTH (PHIHUSCKHX 38KOHOB. HOHUMATL BCeOOLUMH XapaKTep (VHIAAMEHTAIbHbIX
Li)HlH‘ic'CKH.\ 3AK0OHOB ('BBKCH COXpaHEHHd 3HEPruHd B TEILTIOBLIX ETDOHECCB.\'] H OFP'JHH‘-IGHHOCTB HCNOIB30BAHHSA
YACTHLIX 3aKOHOB.



HAXOAHUTL AJCKBATHYHO I'ipeﬂ,ﬂO}KEHHOﬁ 3a44d4¢ {?J‘i".nk-[ﬁCK} 0 MOIECb, pa3pellath l'lp06."lt3M_\ KaxKk Ha OCHOBC
MMEIOLUMXCA 3HAHMH O TEMIOBBIX ABNEHMAX ¢ MCIIO/Ib30BAHHEM MATEMATHUYECKOIO annapara, TaKk #4 nMpd nNoOMoLIH
METOJOB OLICHKH.

JleKTpHYECKHEe H MATHHTHBIE SABJIeHKS
BrinyckHHK HAy4InTCS:

pPacio3sHaBaTh 3JICKTPOMAarHUTHbIC ABJACHHA H 00BACHATL HA OCHOBE AMEHOLIMXCA 3HAHHH OCHOBHbIE CBOHCTRA
HJIH Y CJ10BHA NMPOTEKAHHA 3THX ABJIEHUH: IEKTpH3aUkKa Te. B3aUMONCHCTBHE 3apAalos, ?JleKTpHHL‘CKHﬁ TOK H €Io
1EHCTBUA (TEHROBDE. XHMHYECKOEe, MAarHHMTHOE). B3AMMQICHCTBME MArHMTOB, JJCKTPOMArHHTHass WHIVKLHA.
AEHUCTBHE MATHWTHOIO MOAs Ha MPOBCAHHK € TOKOM H Ha OBMAKYLUYHICH 3apPAKRCHHYHY 4HacTHLYy, JEHCTBHE
NICKTPHYECKOro Nnojid Ha 3apAKEHHYH) YACTHLLY. DJICKTPOMATHHTHbIE BOJTHbL. ﬂpﬂ\iORHHeﬁHDe pacnpocrpaHcHue
CBCTA, OTPAKCHHC W NPEJIOMICHHKE CBETA, JTHMCOCPCHS CBCTra,

COCTABAATL CXEMB! 3JIEKTPHYECKHX Lened ¢ rnoc.ieloRaTelbHBIM H napanitejibHelM COCAHHCHHEM 3JIEMEHTOB.
pasinyas VCAOBHbIE 0003HAYEHHS INEMEHTOB SNEKTPHYECKUX Lene (MCTOYHMK TOKa, KJIKY. PE3MCTOp, peocTar,
AaMIIOHKa, aMIIepMeTp, BOJIbTMCTp}.

HCIIOJIE30BATh ONITHHECKHE CXEMBbI I8 [IOCTPOCHUA H'}O6pa}KEHHﬁ B TJIOCKOM 3€pKa’Ie H coﬁnpammeﬁ JIMH3E.

ONUCBIBATE H3VUEHHBIE CBOMCTBA Ten u JAEKTPOMArHUTHBIC ARICHHA, HCIONAB3YA (ﬁmmuecme BETUYHMHBIL!
SNEKTPHYECKHH 3aps/, CHa TOKA, JNEKTPHYECKOE HAITPAKEHHE, JJIEKTPHUECKOE CONPOTHRICHHE, YEbHOE
CONPOTHB/IEHHE BELLECTBA, PAa0OTA MIEKTPHHECKOTO MO, MOLIHOCTS TOKA, (DOKYCHOE PACCTOSHHE H ONTHYCCKAS
CHa JIMH3bI, CKOPOCTE JNEKTPOMArHHUTHBIX BOJTH, AJTHHa BO.THbI H MAcTOT4a CBETA, NpH ONMUCaHHK BEPHO TPAKTOBATh
@'JIHHLIECKHIE CMBICI HMCHIOJIL3YEMbIX BEIHYHH., HX 0003HAYEHHA ¥ eHHULBI H3MEPEHHMA! HaXOIHThb LbOp'H.\,'Ibl.
CBA3LIBAIOLUKE TAHHYK (PH3UYECKYIO BETHUYMHY ¢ APYTHMH BEIHUYKHAMU,

aHaNM3upOoRraTh CBOMCTEa TS, JAEKTPOMATHHUTHLIE ABJIACHWUA W NPOUCCChHI, HCIIONb3YA Cb}d"_‘.”'-ICCKHE 3aKOHbI:
3aKOH COXPaHeHMs 9IEKTPHYECKOro 3apsila, 3axod Oma s yuactka nemu, 3akod Jhxovis-Jlenua, 3akow
Flpﬂ\-10.||—1i—l€‘ﬁHOl'U PacnpocTpaHeHus CBETA, 3aKOH OTpameHHst cBeTa. 3aKOH Mpe/iOMJICHHS cBeTa; [IpH 3TOM
paziiHdyath CITOBCCHYHO bepM_\’HHPOBK} 3aK0Ha H €ro MaTeMaTHYECKOC BbIpameHHe.

HNPHBOAUTL NPUMEPDBI MPaKTHYECKCI'0 HCNONb3OBAHKWA (i)H'iH‘-[ECKH,\ 3HAHUH O IEKT POMArHHTHLIX ABJICHHAX

petaTh 3a7a4M, Ucnonb3ys Gusndeckue 3akombl (3akon Oma 178 y4acTka uenu, 3akon [broyns-Jlenua, 3akoH
MPAMOIMHEHHOTO PACMPOCTPAHEHHMS CBETA, 3aKOH OTPAKEHMS CBETa, 3aKOH Mpe1oMJIeHHS cBeTa) M opMyIIbl.
CBA3bIBAKOLIHE C})H'SH‘-!ECKHE BEJIMYHHBI (CHIa TOKA, WICKTPHYCCKOC HaNpAXKCHHE, DNEKTPHYECKOC COMPOTHBACHHE.
YAeAbHOC CONPOTHBIACHHS BCLICCTBA, p{l(."‘(]TEl JNEKTPHYECKOTO M0AA, MOLUHOCTL TOKa, C]’JOK}CHOG pacCToOsHHC H
ONTHYECKAA CHIIA JIMH3bL, CKOPOCTb HIGKTPOMATHATHBIX BOJIH, UIHHa BOMHBI M YacToTa cBeTa, GopMy. bl pacyera
VICKTPHYECKOT O CONMPOTHBICHHWS MPKW AOCACLAOBATCIBHOM H NapajieibHOM COCAHHCHHH llpDBOﬂHHKOB)Z Ha OCHOBC
aHaAM3a yCI0BHA 3a1a4H 2aTNHChIBATE KPATKOE VUIOBHE, BbIACAATL QHIMUECKUE BEIMYMHBL, 3aKOHbI W GopMmyIbl,
HEOOXOAWMbIE Wi €€ DEUIEHHA., [MPOBOAMTL pacueTbl W OUCHWBATH PEATBHOCTH MOJIYHCHHOIO 3HAYCHMS
thuznueckoil BEHUKHBL

Bty CKHHK NOIVYHT BOIMOKHOCTL HAVHHTLCSH:

HCII0/IL30BATE 3HAHMS 06 SNEKTPOMArHUTHEIX ABJICHHAX B ﬂOBCC;lHEBHOﬁ KH3HH 14 obecnedeHus
O€3011aCHOCTH NpH oOpalleHHH ¢ NpHOOpaMM K TEXHHYCCKUMH YCTPOHCTBAMM, 18 COXPaHEHHS 3/10pOBbA H
cobMmoaeHns HOPM 3KOJOIHYECKOre TMOBEACHHA B OKpPY AHaroue cpene. MNpHBOAHTL NPHUMCPBI  BJIHAHHA
INEKTPOMArHUTHDIX H3JtY YEeHHH Ha JKUBbIE OpraHu3mbl:

paziinyaTth rpasHdilbl NPUMEHHUMOCTH (bH'E[—‘IHECKH.\ 3aKOHOB. MOHHMAaTE BceoOLMiA xXapakrep d)) HIaMEHTa/IbHBIX
3AKOHOB (3aKOH COXPAHEHMS 3NEKTPUUECKOrD 3apsia) 1 OrPaHHYEHHOCTL HCMO/Ib30BAHNA YaCTHBIX 3aKOHOB (3aKOH
Oma 117 yuacTka tenu. 3akod Jxoyns-Jlenua w ap.):

MCTIO0/1b30BATL  NPHEMbL TOCTPOEHHS DU3MYECKHX MoOdenel. noucka M QOpMYJTHPOBKH A0Ka3aTe/bCTR
BbIJIBUHYTBIX THTIOTE3 B TEOPETHYCCKHX BBIBOJOB HAa OCHOBE 2MITHPHYECKH YCTAHOBACHHbDIX Cl)ﬂ[(TOB:

HAXOAWTE AIIEKBATHYIO TPENTOKEHHOH 327aue GU3HUECKVIO MOTek, pazpelars npobieMy Kak Ha OCHOBE
UMEIOILHXCS 3HaHHH 00 3AEKTPOMAarHHTHLIX ABJIEHHAX C HCNOIL30BAHHEM MaTeMaTH4YeCKOro anmnapara, Tak H fpH
NOMOILH METOLOB OLICHKH,

KBantoBbIe siB/ICHHS
BbillyCKHHK HAYHHTCHA:
pACMoO3HABATH KBAHTOBbIE ABIEHHS W OOBACHATH HA OCHOBE MMEIOLUMXCS 3HaHH OCHOBHbIE CBOHCTBA MM
VCJIOBHA MPOTEKAHHA STHX SBEHMH: €CTeCTBeHHAA H HCKYCCTBEHHAS pPagHOAKTHBHOCTL, -, ﬁ- H Y-H3JIVUEHHA.
BO3HHKHOBEHHE JTHHEHYATOIO CNEKTPA H3Y4YeHHA aToMa:
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OMMCLIBATH W3VUYCHHBIC KBAHTOBLIC SIBACHUA, UCTOIL3YA ¢)H3lwi‘1€CKH€ BCJIMYUHbBL: MACCOBOC HHCI0, 3apAloBoc
YMCIIO. MEPHO/L NOypacnaja, Heprus (JOTOHOB! fIPH OMHMCAHWM MPABWIBLHO TPAKTOBATH (PUIHUYECKHH CMBbIC
MCIOIb3VEMbIX BEJIWUHH, UX 0D03HAYEHHS U €AWHHLbLl M3MEPEHHA: HAXOAUTh GOPMYbl, CBA3LIBAIOIINE JaHHY O
HH3INUECKYIO BEIHUMHY C APYTUMH BEIHUHHAMM, BLIHHCIAT 3HAYCHHE (QHU3MUYECKON BEIMUHHbL

AHATHIMPOBATL KBAHTOBBIC SBIGHHA, MCMOIB3IVA (M3H4ECKUe 3aKOHbLl W TOCTYIAThl: 3aKOH COXPAaHEeHHH
IHEPrUM, 3aKOH COXPAHEHMWs JJSKTPUYECKOr0 2apsla. 3aKOH COXPAHEHMUs MACCOBOrO YMCNA., 3aKOHOMEPHOCTH
M3IVUEHUS! U TIOTAOLIEHHS CBETa ATOMOM, TIPH 3TOM pa3iMuaTh CAOBECHVIO (OPMYIMPOBKY 3aKOHA M €ro
MaTEeMaTHUECKOE BhIPAJKEHHE!

Pa3/11M4aTh OCHOBHBIE [IPU3HAKK [U1AHETAPHOH MOJE/1H aTOMA, HYKIOHHOH MOZENH aTOMHOIO 4/1pa;

NPHUBOIWTL MPUMEPHI MPOABACHHA B NPUPOAE H NPAKTHHECKONO HCIIONL30BAHUA PAAHOAKTHBHOCTH, SACPHBLIX M
TEPMOAIEPHBIX PeaKLMi, CNeKTPaTbHOro aHATH3A.

Bbiny cKHHK HOJYyHYHT BO3MOKHOCTD HAYYUHTLCH!

HCIONL30BaThE [lQI!}"-IEHHb[e 3HaHHd B ﬂOBC@,lHeBHOﬁ KHM3HH TIpH D6pﬁLU.t"HHH c npurﬁopamu H TEXHHYECCKHMH
YCTPOHCTBAMMA (CUSTUMK MOHM3MPYIOLWIMX YACTHIL T03WMETD). A4 COXPAHEHHS 310POBbs H COOMHONEHHA HOPM
IKOIOTMHECKOTO NOBeIEHH s B OKPYsKAOLIeH cpene;

COOTHOCHTB SHEPrHIO CBA3M ATOMHBIX A/1€p C AeeKTOM MacCsl:

MPUBOAHTL TNPHMEDPDLI BJIMAHWS PAIAHOAKTHBHBIX H3AYUESHHNH HA JKHBbIC OPIaHH3Mbl, NOHMMATh [IPHHLHT
JeﬁC'IBHH AO03HMETPA H pa3iin4aTh YCI0BHA CIro HCTIONBL30BAHHAL

MOHMUMATL JKOJOFMYECKHE NPOGIEMbl, BO3HUKAOILME NPH KCMOIB30BAHHUK aTOMHBIX JIEKTPOCTAHUHHE, U MyTH
pelieHrd ITHX NpodaeM, NEPCIIEKTHBEI HCMOIL30BAHHA YTIPAB/IACMOT O TEPMOAAEPHOIO CHHTE34.

JJIeMEeHThbl aCTPpOHOMHH
BblﬂyCRHHK HAYUYHTCH:

VKa3blBa1b Ha3BaHMA I1aHeT CONHEYHOHW CUCTEMbE. Pa3fiMyarb OCHOBHbBIC MPH3HAKH CYTOYHOTO BpallCHHSA
3BC3AHOTO Heﬁi‘l, ABHIKCHHA ﬂ_\ Hbl, CO,THLl‘d H U1aHET OTHOCHTE/IBLHO 3BC3)

NOHUMATE PAZIHYMS MEXKIY ME/IMOLEHTPHUECKON U reOLEHTPHYECKON CHCTEMAMH MUPA!

Bbl[l}’t‘l(lil‘ll\‘ NOJIYYHT BO3MOARHOCTE HAYHUHTLCH!

VKa3blBaTh 0OLME CBOMCTBA M OT/IMYMA TUIAHCT 3EMHOH FPYMDUbI ¥ JIAHET-THIAHTOB! MadbiX TC ConHeuroMn
CHCTEMbI 1 DOJBLUIMX MIAHET; N0/16b30BATHCS KAPTOH 3Be3AHOTO Heba npu Habato1eHnax 3Be3aHoro Heba:

pPa3an4art OCHOBHbIC _\apamepncruku 3BE30 (pa;nep. LiBET, IeunepaT}-'pa) COOTHOCHTL LIBET 3B€3dbl C €€
TeMrepaTy poi:

paziuuath runoTe3sl 0 npoucxokaeHd COTHEYHOH CHCTEMBI.

Conepxanue yueOHoro npeamera «@u3uka» B 7-9 wiaccax.

7 kaace
(68 uacos. 2 yaca B HEIEIIIO)
I. Breaenne (4 yaca)

Mpeamer u meToapl (HIMKK. IKCNEPUMEHTANbHEIH MeTON u3yueHus npupons. Mimepenue Qusnyecknx
gennunH. [MorpemHocts u3mepenus. OGolilenue pe3ybTaToB 3KCnepumenTa. Habmonexne mpocTeHUIMN
ABJACHMH M MPOLECCOB MPHPOIAbI ¢ MOMOLIBK OPIaHOB HYBCTB (3peHWA, Cayxa, ocssanud). Henosnbsosanue
npocTeiiuMX usMepHTeNbHbIX npubopos. Cxemarnueckoe H300paxkeHHe onbiTOB. MeTOAbl NOMyYeHHs 3HAHHH B
huznke. UMK B TeXHHKA.

JaGoparopuasi pabora.

1.O11peieneHye HEHB! 1ETEHHS H3MEPHTEIBHOTO nprubopa.

I1. llepBonaua/ILHble CBCTCHHS 0 CTPOEHHH BemlecTBa. (S 4acoB.)

I'Mnoresa 0 IMCKPETHOM CTPOEHHH BeluecTsa. Moaeky sl HenpepbiBHOCTL U XA0THYHOCTb ABHAKCHHA HacTHLL
petnectea. Judbysus. Bpoyuorckoe aBwwenwe. Moneau rasa, JKHAKOCTH W TBEPAOro TeJa. BaaumoneiicTene
YACTHIL BeLIecTBA. B3auMHOe NPUTSIKEHUE W OTTAIKMBAHUE MOIEKY1. TP COCTOAHHA BeLICCTBA.

Jaboparopuas pabora.

2.M3mepeHnie pa3mMepoB MatbiX Tesl.

[11. Baanmoneiicrsue req. (22 gaca)
Mexanuueckoe JBHKeHue. PaBHOMEpHOE ¥ He pasHOMEpHOe JiBkenue. CkopocTs. PacueT nyTH M BpeMeHHM
aswkenns. Tpaextopus. Tlpamonuneiinoe apwenne. Bsaumoneticreue ten, HMuepuna. Macca. TlnothocTs.
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M3mepenue MacChi Tena Ha Becax. Pacuer macch # ofbevia no ero niaotHoetd. Cuia. Cuibsl B TIpHpOAE:
TATOTEHHA, TAKECTH, TpeHHA, ynpyroctu. 3axon Nyka. Bec rena. CBa3b MelKIy CHIOH TSKECTH M MaccCOH Tesa.
Junamomerp. CaoskeHue ABYX CHIL, HANPABIEHHBIX 110 OIHON npsivoit. Tpedne. Ynpyras dedopmauma.
Jrabopamopusie pabomisl.

3.M3mMepenne Macchl Tena Ha pLIYaKHbIX BECAXx.

4 U3mepenne obnemMa Tena.

5.0npeaeneHue NIOTHOCTH TBEPAOTO BElIeCTBA.

6.I'paayupoBanie NPYKHHbI H H3MEPEHHE CHIL THHAMOMCTPOM.

IV Nasaenue rBepabix Teq, :KHAKOCTEH B 1a30B. (21 uac)

Hasnenuve. Onbir Toppuuennu. bapomerp-anepoui. ATMocEpHOe 1aBiE€HHE Ha PA3TMYHBIX BbICOTAX. 3aKOH
Mackans. CrnocoGbl ¥BesMyeHus M yMenblueHus 1asnenus. JlaBnrenue raza. Bec Bosayxa. Bosayiunas o6on04ka.
M3mepenue awoctbepﬂoro napieHus. MaHomeTpol. [lopluHeBoi skuakocTHbIA Hacoc. llepenaua AaBaCHHMS
TBEPABIMH TEIIAMH, fmum{ocrsmu razamu. JlelcTBME HKMAKOCTH W ra3sa Ha [OrPY/KEHHOe B HHX Tejo. Pacuer
[ABJEHIHS KUIKOCTH HA OHO W CcTeHKH cocyna. CooOwarouide cocyasl. ApxumenoBa CHiad. | Wapasidyeckuu
npecc. Ilnasanue ted. [liasanue cynos. Bosayxonnasanue.

Jlaboparopuan paGora.

7.0npesenerue BoITRIKHBAIOLEH CHbl, REHCTRYIOLIEH HA NOTPY/KEHHOE B JKMAKOCTL TENO.

8.BrisicHeHne VCIIOBHIH T/IaBaHus Tena B 5KUIKOCTH.

V. Pabora v MomHoOCTb. JHeprusi. (14 wacos.)
PaGora. Moumocts. DHeprus.  Kuxerwueckas 3ueprus. [loTenuuanbHas oueprus. 3aKkoH COXpaHEHMs
mexannueckoit snepruu. Ipocrbie mexanusmbl. KIT/] mexanusmos. Peryar. PagHosecue cun Ha pbiyare. MomeHT
cuasl. Poiuary B TexHuke, 6Ty ¥ npupone. [Ipumenenne 3akona papHoBecus peiuara k 610ky. PapeHcTro pabor
TMPH HCNOb30BAHHH MPOCTHIX MEXAHH3MOB. «3010TOE MPABHI0» MEXAHHKH.
Jatopatopuan pabora.
9.BbigcHenue YC/10BHA paBHOBECHA pblHara.
10.0npenenenne KT/ npu noabeme no HaKIOHHOH MIOCKOCTH.
VL. Nosropenne (2 )

Ananms olnuboK, T0My LIEHHBIX B HTOTOBOH KOHTPOILHOH paboTe.

8 kaace

(68 yacog, 2 vaca B He/leMO)

I. Tentorbie aB.renns (26 yacon)

BuyTpeHhsan oueprusa. Temnosoe naswxkenue. Temneparypa. Tentonepenada. HeoOpaTumocTts mpouecca
tennonepenaus. CBa3bL TEMNEpaTyphl BELIECTBA C XAOTHYECKHM ABHKeHHeM erc uacTui. Crocobbl H3MeHeHUs
BHYTpeHHel oHepruu. Tennonposonauocts. KomuuecTeo Temsiorel. YiesbHas TeNnoeMKOCTb. KoHBexis.
Minydenwe. 3akOH COXpAHEHMs HEPTHM B TEMUIOBbLIX mpoueccax. [liaBneHue W KpUCTaLaWauus. Y eabHas
Ternaota nnaeneHus. [paduk rmnaBneHus u  oTsepaeBaHus. [IpeocOpazoBaHWe JIHCPrHH MPH  H3MEHEHHAX
arperaTHoOr0 COCTOAHMA BellecTBa. McpapeHwe u KOHAeHcaums. YelbHas TenaoTa napooOpaszoBaHus K
koHaercaunn. Pabota nmapa w rasa npm pacwumpeHuy. Kunenue xuakocetu. BaasknocTs Bo3dyxa. Tenaorsie
ABMraTeny DHeprus tonausa. YaelsHas TenaoTa cropaHus.

ArperatHsie coctoanui. Mpeobpazosanue snepruu & tennospix asurarensx. KT rernsosoro aguratens.
®ponranshas naboparoptas paboTa.

2.CpaBHeHHEe KOIMYECTB TENJIOThI TIPH CMEIUMBAHUH BObl PasHON TEMIEPATYPhI.

3.Mamepenue viie/ibHOA TENJIOEMKOCTH TREPIOIO rena.

1. DiexTpHueckne aBIeHHSE H Y IeKTPOMATHE THLIe aB.1enus (31 yaca)

DeKTpHlaMa Ten. Dnextpuueckud zapad. Bsawmonedcrsde 3apsaor. [IBa BMA 27IEKTPHUECKOro 3apana.
JIHCKPETHOCTb DEKTPHYECKOrO 3apafa. JIeKTpoH. 3aKOH COXPaHeHHs JIIEKTPHUEeCKOro 3apsna. JNeKTpHyeckoe
none. Inextpockon. Crpoerne atomos. OBBACHEHHE SNEKTPHYECKUX ABeHHMH. [IPOBOIHMKH M HENPOBOIHHKH
srekTpHyecTBa, JelicTBUe 21eKTPHUECKOTO M08 Ha WICKTPHUECKHE 3apsabi.

[locToauueii saekTpuueckuii Tok. Merounuku anexrpuueckoro toxka. Hocutenu cBODOAHBIX AIEKTPUUECKHX
3apAI0B B META/AX. AKHIKOCTAX M rasax. IIeKTpHUeCcKas Lens i ee CocTaBHbie 4acTH, Cruia ToKa. EAMHMLbL CHibl
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toka. Amnepmerp. Mamepenue cuanl Toka. Hanpswenue. Enunnusl Hanpszkenus. Bonbrmerp. HM3mepenue
HaMpaKeHHa. 3aBUCUMOCTE CUIbl TOK2 OT HaTpAzKEeH:.

Conporuenenve. Eauavust  comportveienus. 3axkon Owma s yuactka  aexTpiueckod uend. Pacuer
COMPOTURIEHHUS TPOBOAHUKOBR. YaernbHOe conpoTtueierue. [Ipumepbl Ha pacyeT COMpOTHBIEHUS TMPOBOIHHKOB,
CHJIbl TOK& U HanpszkeHHd. Peoctatht. [locienosareishoe v napaniefbHoe COeJHHEHHE NPOBOAHKUKOB. [leficTBus
MEKTPHUECKOT O TOKA

3akoH [Dxoyas-JleHua. PaGoTta 3nekTpuueckoro Toka. MOIHOCTE 3MeKTPUUECKOro Toka. Eauuuuel paboThl
INEKTPHUECKOI0 TOKd. ApPHMEHAEMbIe Ha npakTHre. CUSTYHK ATEKTPHYECKOH PHEPruM. DIIEKTpOHArpeBaTeIbHbIE
npuGopel.  Pacuer  anextposneprun, norpebnsiemoi  GuitoBbivi  npufopamu. HarpeBande NpOBOAHHKOR
JIEKTPHYECKHM ToKOM. KoauuyecTBo Ternorsi, BhlAEIfEMOE TPOBOJAHWKOM ¢ TokOM. Jlamna HakaauBaHus.
Kopotkoe 3ambikanye. [lpenoxpanurenn. MardutHoe nose. MaruutHoe nofe npaMoro Toka. MarHuTHble THHUH.
MarsuTHoe noje KaTyWKH ¢ TOKOM. DIeKTPOMArHHThl U uX npumeneHud. [loctosiuHbie Marautel. MaruurHoe
noje nocToaHHBIX MarHuToB. Maruutroe noie 3eman. JeficTBHe MarHUTHOrO 1018 Ha MPOBOAHHMK C TOKOM.
DNEKTPHYSCKUIi TRHTATENb.

@ponmansvhste 1abopamoprsie paGomol.

4.COopka 21eKTPHHYECKOH LEMM H H3MEPEHHE CHJIbI TOKA B €€ PalIHYHBIX YHACTKAX.

5.HM3mepenne HanpakeHHa Ha PANHUHLIX YUACTKAX IEKTPHUSCKOH Lenu.

6.PeryaupoBanuie CHABI TOK& PEOCTATOM.

7.HU3mepenie conpoTHBIIEHEs MPOBOAHHKA [TPK MOMOLLHA AMIEPMETPa M BOJTbTMETpa.

8. M3mepenne MowHOCTH M paboThl TOKA B 2.1€KTPHYECKOM amre.

9. CHopka NeKTPOMAFHNTA H UCTIBITAHHE ero ZeHCTBUA.

10. M3vuerne 5neKTPHUSCKOrO NBUIATENs [MOCTOAHHOIO TOKA ( HA MOIENH ).

III. CeetoBble apaenun. (10 yacos)

Merounukn ceeta.

[IpsMoiinHeiiHoe pacnpocTpaHeHue, OTpakeHue W npenomieque ceera. Jlyd., 3akon oTpaxeHwus csera. [Liockoe
sepraio. Jinvza. OnTudeckas cuna amn3bel. M3obpakenue nasaemoe auH30H. Mamepenie (OKYCHOTO paccTosHMS
cobuparouedt iunisl, Onrudeckue npubops:. [1az v 3penne. Oukuy.

Dpoumavusie 1abopamopnsle pasonivi.

I 1.H3yuenue 3akOHOR OTpakeHUd cBeTa

12.Habaw1eHne sBneHus npesomMaeHus CBera

| 3.[Tosryuenne n3obpaskeHns NPH NOMOLIH JTHH3bI.

Pesepr -2uac

1V. [osropenne (1 1)

9 kaace

(102 4acos, 3 4aca B HENETHO)

I. 3axkoubi B3auMoaelicTBHsI H ABH)KeHHS Te/L. (36 yacos)

MarepuanbHaa Ttouka. Tpaexktopus. Ckopocts. [lepemewienne. Cuctema orcyeta. OnpeneicHHe KOOPIAWHATHI
ABMARYLIEr0  Tena. 'paduKM  3aBUCHMOCTH  KMHEMATHYECKHX BEIWYHMH 0T BpeMeHu. [lpamonuHeiiHoe
paBHOVCKOpeHHOe asumenne. CKOPOCTh paBHOYCKOpEHHOro aApuikeHuda. [lepemelieHue npH paBHOYCKOPEHHOM
Aprkeruu. OnpesieneHue KOOpAMHATHE ABMKYyiuerc tena. ['paduiku 3aBUCUMOCTH KHHEMATHUYECKHX BEIHYHH OT
epemeHH. Yekopernue. OTHOCHTEIBLHOCTL MEXAHHUECKOTO ABHeHHS, Muepunansnas cuctema oTcyeTa.

[lepebiii 3akon Hstotona. Bropoi 3akon Heiworona. Tpertuit saxon Hotortona. CeofoaHoe nazenue 3axoH
Beemuphoro Tarotenns. KpupoauneliHoe IBWKEHHE JIBHKCHHE MO OKPY)KHOCTH. MCKYCCTBEHHbIE CIYTHHKH
3emin. Pakertsi. Mmnyabe. 3akod coxpaHerus ummynsca. PeaxkiupHoe nswkedde. /{Bukenue tena OpoleHHOro
BEPTHKATLHO BBEpX. JIBHukeHKe Tena OpOIMEHHOrO NMOA VriOM K ropH3oHTY. [lBiikeHWe Tena GpoIueHHOro
FOPU30HTAIbLHO. Y CKOpeHue cBODOIHOTO NadeHia Ha 3emie ¥ APYTHX IJ1aHeTax.

@ponmaivrvie 1abopamopHsle padomel.

I. MccieoBanne paBHOYCKOPEHHOIO ABHIKSHHSA 0e3 HauaNBLHOH CKOPOCTH.

2. H3mepenne yekopeHns cBoO0AHOMO MaaeHHA.

1. Mexannyeckne koaebannus u Bo/ibt. 38yK. (15 gacos)



MexaHnyeckne koneGanna. AMmantyaa. llepuoa, wacrora. Ceofonwbie xonebanus. KoneGarenbHeie cuctemsl.
MasTHHK. 3aBHCHMOCTb TIEPHOLA M YACTOTHl HMTAHOTO MasTHHKZ OT ATHHb HWTH. [lpeBpaiueHHe sHepruu npw
konebaTenbHOM ABHAKEHMH. 3aTyXarowue konebarims. BbiHysAcHHbIE KoeOanus. Mexanuueckue sonubl. [{nuna
gosiHbl.  [lposonbHeie 1 nonepeuHble Bomtbl. CKOPOCTL pacnpocTpaHeHks BoHbL. 3ByK. Boicora u Tembp 3ByKa
I'pomkocTs 38yKa/ PacnipoeTpaHerue 3eyka. Ckopocth 3eyka. OrpakeHue 38vKka. Ixo PeloHatc.

®ponTanbhas rabopatopHas pabora.

3.Mcenenopanue 3aBUCHMOCTH TIEPUOTA H YACTOTHI CROOOIMBIX KOTeBaHHil MATEMATHUECKOrO MASTHHKA OT ero
JJIHHBI.

L. DaexTpomaruurusie aeaenas. (24 yaca)

Helicree MarHWTHOrO MOMAs Ha 37ekTpUueckue 3apanbi. [ paduueckoe M300paskeHHe MArHWUTHOTO MOS.
HanpaB.‘leuue TOKa | Hanpasneﬂnc Cro MarHurHoro no.id. Uﬁuap\ JKEHHE MArHHUTHOTO MOJIA Mo ero NeHCTBHIO Ha
saekTpuueckui ok, [lpaBuno nepoil pyku. MaruutHeili notok. DieKTpoMarHuTHas HMHIYKUMs. Sleiedue
JJICKTPOMArHHTHOM HHAYKUKHK. [ToayyeHHe NepeMEHHOIO 31eKTPHYECKOTO TOKA.

OnekrpoMaruuTHo@ mone. HeoanopoaHoe v HeoaHopoaHoe 1107e. B3anMoCBa3b 21€KTPHUECKOrO H MarHHTHOrO
nosied. DAeKTPOMATHUTHBIE  BOHbIL. CKOPOCTH pacnpocTpaHeHus 2.1€KTPOMArHHTHLIX BOJH. DIEeKTPOABHIaTENb.
Dnextporenepatop. CeeT — 91eKTPOMarHKUTHas BOJHA.

Mponranshas nabopatopuas pabora.

4.M3yucHne ABICHUS SAEKTPOMArHUTHOH MHIYKLIMH.

I V. Crpoenne aroma u atomHoro siapa (20 yacos)

PanuoakruenocTs. Anbga-, Getra- U ramma-nityuenune. OneiTsel o paccerBanuio anbda-uactuu. InanerapHas
Mogens atoma. Atomuoe sapo. [lpoToHHo-HeilTpoHHas Mogeds anpa. Metoapl HabAOACHHS W perucTpalMu
YacTul. PalHOaKTHBHbIC NpeBpaileHus. JKcrepUMEHTanbHbie MeToawl. 3apan aapa. Maccosoe umcno aapa.
Snepubie pearkumuf lenenue u cuures saep. CoxpaHeHve 3apsaa 4 MaccOBOTO YHCIA NPH SIEPHLIX PEaKLHAX.
OTxpbiTHE NpoTOHA M HEHTPOHA. AnepHbie CHABL, DHEPria CBA3H HacTHL B AAPE.

Oueprus cea3u. [ledexr macc. Brizenenne sHepruw npu Jenerii ¥ cuHTele agep. Mcnoab3oBaHue saepHo#
sHeprun. Jlosumerpus. fumepusiéi peaxtop. [Mpeofpazoeanue BuyvipendHeH dHeprum AIep B IACKTPHUSCKYHO
IHEPrut0. ATOMHas FHepreTHka. TepmosaepHbie peartmu. bronoruyeckoe 1eHcTBHE panHalmH.

@ponTaisHag nabopatopHas paboTa.

5.M3yuenne geneHuns f1pa atoMa ypasa no Gororpadun Tpekos.

6 U3ydeHue TPeKoR 3apaKEHHBIX YACTHIL MO FOTORLIM GoTorpadusm.

V. Ctpoenue u ysoaonnsn Beerennoii (S wacos)

Cocras, ctpoenne B npoucxomaenre Cosineysol cuctemsl.  bosisuine tena Connednol cuetemei. Manbie Tena
Conneyroit cuctemsl. CTpoeHHe, naaydeHne H yomouns Comyua v 3e3n. CtpoeHne 1 asosouna BeenenHol.
VL Iosropenne (5 u)

Kaﬂeﬂnapﬂo—TemaTuqem\“oe L1aHHpOBaHHE 7 kaace.

. Ne | Jdara | Hanmvenosanme tempt | Kou-po . Henoassosande | [Mpumeyanne
Cn/mn | | qacoB | obopviosaHust !
i Brexenne 4 :
— . |
| 1/1 | Ou3zuka — HayKa o 1 | § 1-3, zanmcaTte B TeTp :
i HpEpone. Hexotopeie . | JIBa-TpH npuMepa ¢us.
‘ bu3uvecKHe  TEPMUHBIL. ' | snperrte
| Habmoaenus u oneir. [ o 5
| | npupode. 3azauH H3
L J o B 4 _cObopunka Nel,2,5.
2/2 | | DU3HYECKHE BEIHYMHEL 1 ' § 4. BBHINOJHHTE 3aJaHHe
M3mepenne ¢uszmnyeckux B KoHLE § 4. ynp. Nel
| BEJUYHH, i |
3/3 | TounocTh H| 1 JIvHelika. JedTa § 5.6 BbUIOJIHWTL 3a1. B |

L
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IIOIPELIHOCTD
H3MEPEHHH.

MepHas.
HIMEPHTENLHbIA
LHIHHAD.

i TepMOMETD,

| JaTumK

- TeMnepaTypsl

KoHue § 5.6 3am0/HHTH |
| TadIMIy  COCTaBICHHYIO
'Ha ypoke. Haiitu B
HHTEPHETE PAaCCTOSHHE OT |

3emian no ComaHua, obiee
KOJIHYECTBO KIIETOK

qeI0OBeKa M JAHAMETp |
' BOJIOCA,  3amMcaTh  3TH

3HAYEHUs B CTaHAapTHOM
Buge. [loaroroButbes k
naboparopnoit pabote

' Nel.

4/4

|
i
I
!
\
|

| Jlaboparopuass  pabora

Nal «Onpenencuue 1eHsl
JeJIeHus [IKATB
H3IMEPUTENBHOIO
npubopan

JinHelka. 1eHTa
MEpHasi, H3MECPH-
Te/IbHBIH [TH-
JUHIP. TEPMO-
METP. JaTYUK
TEMIIEpaTy phl

[losroputs §1-5. Peumnts
zanauu:|.Onpegenuts

IIEHY JeeHHs JHHEHKH
UMEIOLIEHCS V BaC 10Ma H
fpeaen  e€  H3MepeHHs.

' UsMepbTe ¢ €€ nmOMOLIBIO
BBICOTY YaHHHKA, JIHHY |
MOOHIBHOIO tenedona. |
Pe3viabTarhl 3amuiiure B

TETPp c YHETOM
NOTpCHIHOCTH HBNICpeHHﬁ.
2. CocraBpTe TAbMHIY. B
KOTOpPOH B OIMH CTOI0€l
BITHCAHBbI: BbICOTA
JICCTHH L bI.

1 OIPOIOIKHTEIIBHOCTE

:\"IjL)Ka. remnepm‘}'pa TEJja
cobaky, Bec Takera ¢
caxopoM. B 1p croabeu
BIUIIHTE  MpHOOPBL, ¢

NOMOUIILIO  KOTOPBIX 3TO |
MOKHO  M3MEpHTb. 3. |

Hcronssya
3anuloaTe B TeTp. (He

HNuTepHeT.

Gonee 6 mpeITOKEHHIT) |

JOCTHXKEHHS B 00nacTH

HAyKH VYEHBIX:
Jlomonocosa, ["anumes.,
Koponena. 4. Onpenenute
LEHY NeIeHHA

TpaHcnopTupa. Hauepture
MPOH3BOILHBIE  yroal |
H3MepbTe €r0.

[lepronauaanusie cBe1entis o

HIeCTRA

CTPOEHHU Be

5/1 !

-

Ctpoenne
Moneky bl

BEIIECTBA.

KoMnbrotep, Mu-

§7-9 ., 3agaHKe B KOHLE § |
kpockom  Omono- 9. moarorosutses Kk JIP

i
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r ‘ bpoyHroBckoe JIBUKEHHE. ‘; | ruueckmil, Kamis | Ne2

| | MOTOKa,  pa3bas-

} | - | IGHHOTO BOIOH .
| 6/2 ' | @ponTaAEHAS - TlosTOpHTS § 7-9. |
% ‘ . naboparopras  paboia Ogopmuts 1abopaTopHyio |
? ' «M3mepenne  pasMepos ‘ pabOTY, CBEPHTHb BbIBOILL. |
| | MAalIBIX Tem 1 | cnenannble B pabore, ¢ |
| | | | MaTepuasioM raparpada.

| 73 | Juddy3us. 1 § 10, 3amaum: 1.

' BaaumonencTuii OIHHAKOBbI MOJIEKYJIbl B |
| ' | MOJCKY L ropsiuem Kode H |
| ' | ! XOJIOTHOH  MHHEpPAILHOH |
| | | pore? 2. [lowemy B |
| ; | | JTEKTPHYECKOM YaiHHKE |
i ; 1\ | YKasblBacTCs  MaKkCHMyM |

5 | | IO HAMOJNEHWUs, XOTHA B |
I | ' HEM eCThb MECTO AaJis
i ‘ pomsl? 3. Ecit KanHyTh |

‘ ‘

. ‘ , w Kale/IbKy PpacTHTEIBHOTO
j ‘ : | Mdcjia Ha MOBEPXHOCTH
_ i 1 i BOMLI, TO OHA HA4HeT
| \ | pacTeKaThes. Kakyio

i } ‘ { HAHMEHBLIYIO  TOJIHHY
! } ‘; ‘ MOKET HUMeTh ee MniIeHka?
| | i §11, 3ananue B kouue §11,

! | 3amaun: 1. Tlodemy |
| : | . BHIMBITBIE TOpS4YeH BOLOH
i l | CTAKAHbI HEJB3s |
: | 1 i BCTABJISATH OJTHH B |
| ! | . apyroit? 2. IMocne |
i i KVITaHH Ha Tese
' | OCTAKOTCA KalenbKH BOIbL. |
! ‘ OO0BsicHUTE [O4YEMY 2ITO
| ‘ | TIPOHCXOIIHT. 7
-84 1 ArperarHeie 1 § 12. 13. 3aganue B KoHIIE

; COCTOSHHUS §13. «ITposeps ceds»

E : | BEILECTRA. , e B
| 95 | - Iosropenue u i !

| ; o6obmenue ,

| | OCHOBHBIX i

| | TIOIOKEH Ui TeMBI |

| ; | «ITepsoHavaibHbie |

' | cBeIeHNHA O !

; | s j CTPOCHHHU BEIeCTBAY |

T Bianmoaeiicrsue e T 22

. |

10/1 | , MexannuecKoe ; 1 [litatug nabopa- § 14.15. Ynp.2. 3aaHus B |
' | | ABHIKCHHC i TOpHbIiL. MCXaHH- | KOHLE




| | Yeckast ckamps, | § 14,15 |
‘ | OpyCcOK JepeBsiH- | :
‘_ | Hbill, SIEKTPOH-
; | HbIH CEKYHIOMED | |
| | C JaTYMKaMH, . |
| | . MarHMToyImpas-
l i - JISeMsle repKo- E
! | HOBbIC JAaT'HKH | ‘
| | __CeKyHIoMepd | |
| 11/2 | CKOpOCTB. Emnuus I '§ 16.Ynp.3.3ananue B
| | CKOPOCTH | KoHne §16
|
 12/3 | Pacuer MyTH H 1 ! . S 17. Vn'p. 4 3ananue B
5 BPEMEHH IBHKCHHS. j FOEE § 17
13/4 | I'padu nyTd 1 I
! | CROpOCTH
| |
| | PaBHOMECPHOTO |
| | o= |
| | HPSIMONHHEHHOTO !
| |
| | ABHZKEHHSL. ! |
14/5 ; Peinenne 3aiau 1 '
| | Ha pacyer
‘ cpeaHei
| | CKOPOCTH ,
15/6 | } Wnepius. 1 § 18. 19. Ynp. 5. 3azanue
| B koHIe § 18
16/7 | Macca tena. Msmepenune 1 '§ 20, 21. Ymp. 6.
| Macchl Tejla Ha Becax. 3aianue B KoOHIE §
| | ' 21.1HonroTtoeuthes K
| |
| | JypP
| 17/8 | Jlabopatopuas pabota : 1 . HaGop tenpas- | 3amaun Nel40.148.149
' ) «H3mepeHune MaCChl HOM Maccsl,
? | Tela  Ha  PhIYAKHbBIX, | JICKTPOHHEIC B~
| | SACKTPOHHDIX BECAX) bl |
' 18/9 | | ITnoTHOCTH BemecTBa. | 1 § 22. Ymp.7. 3anaHue B |
i } ' KoHIE § 22
| 19/1 | | Pacuet Maccel ¥ 00BeMa 1 f ' § 23. VYop.8. 3ananue B
0 | | Te1a 1o ero MIOTHOCTH. | | komite § 23
| ‘ | ey
f | 'i HoaroroButhest K
| i - nabopaTopHbIM paboTam
| 20/1 | ‘ JlabopatopHbie paboThI « | 1 Habop Ten pas- Janauu Ne157,170,172
1 | Yiamepenne odbema | HOH Macchl, MEH-
| tenar. «OnpeaenerHe | 3ypKa. 3NEKTPOH-
i | ILTOTHOCTH TBEPAOTO HEIC BECBI
f | Temay.
| | | |
21/1 | | Pemeniie 3a1au | 1 TToBTOpHTH TEMBIO |
2 | 1‘ «MexaHH9ecKoe '




| IBHIKCHHE?, «Macca», |
- «[InoTHOCTE  BelEcTBA».
Pemmute  3amaum  Noel66.

| 173,174,179

| |
| 22/1 | Kontpo:asHas padora Nel 1 | 5
|
| 3 | «[TnoTHOCTH BermecTBaY '
| | | : _ |
| 23/1 | | Cuaa 1 § 24
4 { |
i |
| |
[ 1 - = x —
| 24/1 | " SiBeHMe TSTOTEHMSL. | 1 § 25. Yop. 9. 3anaum
L 5 | Cuna Toxectu. Cuna | Na205, 206, 211
! TSKECTH  HAa  APYIHX |
5 ; | [IageTax. |
| | | |
S ‘ -
| 25/1 | Cuna ! 1 Illtarug ¢ kpeme- ' § 26,  3azaum
‘ I i | oM ~ = | 999 994 995
6 VIPYTOCTH. ! koM, Habop mpy- | 222,22 4,225
- | JKHH, rpy-
| | | akon ['yka. | | KUH, Habop rp
\ ' , | 30B, THHEHKA.
\ j |
1 | ? 1 | IMHaMOMETp
| | r
26/1 | | Bec Tena. E l § 27,2829, Vup.
| 8 | i i TTOArOTOBHTH
; | ‘
i ; ; i Npe3eHTalMi0 M0 TeMe |
' 3 i | «Co/lHeuHast CHCTEMa»
|
| 2771 | | Jlunamomertp. I JlitHavoMeTp ¢ § 30. Ymp.11.
| 9 | | 1T :
1 4 é i (Dp’OIdeJIb - | [IPEIIEsIOM H3Me- 3anaum No233, 234
1 : i naboparopsas pabora | S —
1 ! { «l' panyupoBanue pe » T}
| | oy -
| [ | IPY/KHHBI H H3MEPEHHE | ¥WHEL HA TTaH
| | |
‘ | CiiIbl Tpenis ¢ ! imeTe, rpy3hl
\ > v
‘ | HONEEIRG maccod o 100 r
|
| IMHAMOMETpay |
|
| I l‘ Al S i : 5,
| 28/2 | | Cnokenne 1BYX — CHIL 1 Ulratus, peruar,  § 31. Yop. 12. 3anaun
0 i | HAMPAaB/ICHHBIX IO OJTHOH NHHEHKa, 1Ba | Ne226.243
i ? ‘ npAMOiL. | O/THHAKOBBIX [Py~
: | ParpnoaeitcTryromas cum. | ;a' JBZ;,;%-;?_I\;KH
‘ HTh HEPaCTSIKH-
| | 9
; | Mas, IHHeHKa
’ | ¥3MEPHTEIbHAs,
\ | JMHAMOMETD
L 29/2 | Cuna Tpenus. | 1 | HepeBaunbii § 32,33, 34. Yup. 13.
\ | b i
1| | | OpYCOK. Habop
i | TPY30B.  MEXaHu-
| | yeckas CKaMbsl,
| | JHHaAMOMETP
30/5 | Konrpoaenas pabota No2 | ]

«Cunsiy
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T . T
! | !
| I I -
| 31/2 | AHanuz OIIHOOK.
| 2 | JAOOYVIICHHBIX B
| | KOHTpOIBHOIi padoTe.
- lasiienue TBepbIX Tead, KHIKOCTell H 21 Q ' !
| |
| 4308, f
|
| 32/1 | JlaBnenue TBEpIOTO TENA | 1 | § 35, 36.
| | | | Vnp.14(1.3.4). 15.
' | 3anayu B Kouile § 35w
| ; § 36(1.3) =
[ g | [ | . oy . "
| 3372 | | JlaBnenne rasa. - Jaruuk nasiae- | § 37.38. 3amanue B KOHIE
: ‘ | lepe1aua JABICHUS 1 ' Hug, wratus, pa- | § 37, 38ymp. 16. 3anaum
, HUIKOCTSMU. 3aKoH | ' Douas émkocth, | Ne 307, 309
| | o -
' [Tackans | rpyOKa, THHeHKa N
34/3 | Pacuer A&BICHHUS | § 9, 40. Yup. 17. 3azanue
| : KMIKOCTH HA IOHO M | J B koHUe § 40.
CTEHKH COCYIia. | B |
| 35/4 | Pemrenue 3anau no teme | 1
: | |
| 1 «/lapneHue B KHUIKOCTH
i | u rase. 3axon [Tackatsy. |
. | - \ 3 e -~
l 36/5 | Coobmaromuecs cocyanl | § 41. Ymp. 18 3azanus 1-3
! 1 i 1 7 B KoHue § 41 ]
| 37/6 | | KonTposHas padorta Ne3 1
, | «/laBrenue TBEpABIX Tel,
! | }KH,T_'[KOC'I“eﬁ U ra’3oB»
| ! .
| | S
| | g ~
| 38/7 | | Bec BO3yX4d. | 18 42, 43, Vmp. 19, 20.
| | | ¥ - . -y
| : ATMOC(hEpHOE JaBieHHe | 1 3a1aHue B KoHILE § 42,
| |
| ' |
| |
I i | 3 A [
| 39/8 | W3nmepenne } § 44. VYump. 21(1.3.4).
‘ | armocepHOTO | 1 : 3ajaHue B KoHne § 44.
| ‘ | aBJIECHHA. Oubit |
i 3 Toppruennu ‘
i | |
' : I 8 ; 7 e
| 40/9 | bapomerp-anepoun. § 45, 46. Ymp. 22, 23.
' ArtvochepHoe IaBieHHE | 3azanue B KOHIE § 46.
‘\ Ha PasHbIX BBICOTAX.
. |
| | v
| 41/1 | i MaxomeTpsbl. § 47.
| 0 | ' ; 1
| ! !
\ g i = i . - 3 5
| 42/1 l [Hopunesoit | 1 § 48, 49. Ymp. 24, 25
1 | FKHJIKOCTHBIH Hacoc. !

‘ 3 | Tuapapiueckui npecc.
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i 43/1 : JleHcTRHe KMIAKOCTH M 1 | § 50. ITosropuTts § 49 ‘
2 | rasa Ha HOTPYKEHHOE B ! '
| | HUX TeJo. ‘ :
| | I
I |
| 44/1 | 3axon ApxuMmesa. 1 i § 51. Ymp. 26 (1.2.5.6). |
|3 ! ' [ToAroTOBHTBCS K 1/p.
| 45/1 | ®pouTaTbHAS | I - Junamomerp. [losroputs § 51
| 4 | 1abopatopuas  pabota | Cwrratus vHuBep- | 3azaun Ne 430.431
' i Fnntycunc " CalbHBIH,  Mep-
| | BEITAIKHBAIOIICH  CHILL sk o
; JefcTByroIIei Ha
| | norpykeHHOe B MRITIFRRED, THEO
i | KHIKOCTE TENOY. [HTHHIPHHCCKHH
; 3 I U3 CTalH. Tpy3
| | : LMIMHIPUYECKUH
| | ‘ W3 aTKOMHHHEBO-
L l | IO CIUlaBa, HUTh |
L 46/1 {‘Tﬂﬂaaaﬁne Tejt, 1 , § 52. Vmp. 27(1-3).
| 5 | | 3azanue B KoHIlE § 52
! | 1 ‘[ - =
| 47/1 | ' [Liasanue cy/108. | 1
6 | ‘
L 48/1 | Pewueriie 3a1a4 1o Teme 1 [osroputs  § 52.
| 7 | «[lnasasiue Ten» | Janaum Ne 434, 437.
i | TTOArOTOBHTBCS K JU/P.
4971 | ®pontabHas | 1 . JluHaMoMeTp. [Mosropurs § 51, 52.
8 : maboparopras  paborta | T2THB  VHMBEp- | 3azaud No 435. 442
«BbisicHeHe  ycnoBuii | camsemd, Mep-
3 [JTaBaHHst TENa B | [EE——
L KHIKOCTHY ‘
501 | Bozayxonnasanne ] § 53, 54. Ymp. 28, 29.
L ? - 3aganue B KoHue § 33, |
| 512 [osroperue M | 1 | Tosroputs § 51-34.
0 | | oGoCinenre TeM | anaun Nod30. 431, 434,
3 | | «Apxumenosa CHIa». : 435. 437 442
| | «Ilnasanue Tesm | |
52/2 | KonTponeHas pabora Ned [ 1
1| « ApXHMeI0Ba CHA. !
B [1aBanue Tea» ] .
Padora 4 MOmMOCTE. IHEpPrug. 14
‘ - . | "
| 53/1 | | Mexanwveckas  paborta. | 1 § 55. Yop. 30 (1,2)
| | Exunnne! paboThL. 3a/1aHKe B KOHLE § 55.
54/2 | MomHOCTb.  EAMHHUbI | 1 §56. vmp. 31(1.4-6). |

MOINHOCTH.

' 3ajaHKe B KOHLE § O
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N
(]
i

§ 66, 67. Vnp. 344). |

1. JHEPrus. 1 ‘
" l | lHoTeHnuanpHas il 3azaun No627-629.
“ KHHETHYICCKAst SHEePIHs. . i
' ‘ |
!7»’4 i iﬂpegpameme OJIHOTO ] : '§ 68. Ymp. 35. 3apmaua |
i ! BHJA MeXaHHYEeCKOH . | Ne634.
3 ; HEPrHH B IPYroOH. '
S —
| 57/5 | KonTtpomsras pabota Ned |
! «Mexannueckas padoTa.
i | Mommogts. Duepras» |
Y | ' |
i 58/6 | [IpocThle  MeXaHWH3MBL. 1 | § 57. 58. 3amaun Ne364.
g ‘ Poraar. PaBuoBecue cun 568. 571
| ' Ha pbiyare.
I
r 59/7 MowmenT cunbl. Poryaru s §59. 3anauu Ne572-574.
! ‘ TEXHHKE, OBITY H 1 " TloarotosKa K 1i/p
: j | IpUpoILE.
L
| 60/8 | ®ponTankHasi Prruar ¢ xpemne- § 60. ITosroputs § 39.
5 | | 1aboparopHas  pabora 1  HMSMH 408 TPY- Vrp. 32
I i «BblsicHeHHE YCII0BHA | 30, Habop TpYy-
1 : | paBHOBECHS phldara» o8 no 100 T,
_— | | AMHAMOMETD
| 61/9 : Baokw. «3on0T0C | 1 | MoaBmKHB | § 61, 62. ¥Yuop. 33 (1.2,5)
| | [IPABUIIO» MEXAHKKH l | HErO/BMKHbIH 3ananue B KoHIE § 62.
i i ! | - ONOKH, Habop
! rpY30B. HHTb, IH-
; I HaMOMETP, mIra-
' | THB, TUHEHKa
| 62/1 3_ LieHTp TsmKECTH TEJIA. 1 § 63. 3anaya: OnpeneauTsb |
| O | i LEHTP TOKEeCTH 3aKIaJIKH. |
| | | KOBDWKA 1S MBIIIIH, JHCT |
A | - KapToHa. |
| 63/1 | 1{ Yeaosus PaBHOBECHS l ' § 64. 3amaun Ne607. 608, |
L1 | Ten. 611,314, 615,
‘a-’i ; KIIJI mpocTbIX 1 § 65, 3anaun Ne 598-601
2 MEXAHH3IMOB OArOTOBHTHCSA K J1/P.
| 65/1 | | DponTaThHAS ! LIraTus. TTosTopuTs § 57-65
3 | naGopatopHas  pabora M XANEGECKas

| «Onpeaenenne KIL nipn

oJbeMe Tela o
HAKTOHHOW MIOCKOCTUY

|
|
|

CKaMbsl. OPYCOK €
KPIOYKOM.

nvHedka, Habop
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IPy30B,

} ! | DHHAMOMETD
66/1 | | OBobuienne i i |

: 4 | | noBTOpeHue
S |
L 67/1 | Kontpoasnas pabota Ne 1 !
i 3 | 6 «HUrorosas
i | ( KOHTPOJIbHAs padoTan
- | L ___ )
| 68/1 Ananus omuboK ' 1 ’
I 6 JOTYIeHHbBIX B I

| i UTOTOBOH KOHTPOIBLHOH |

i paboTte {

! |

KanenaapHo-temMarnieckoe niannposanue 8 kiace.
| Ne I Hara Coxepxxanue(TeMa ypoka) | Hcnoassobanne Ipumeyanue
| /| | obopyzoBanust
| Tenaosbie sBACHHS (26 wacoB)
- | Tennoroe apukenue. Temneparypa. | JlaGopaTopHbii 81
i i | TEPMOMETP.  JaT4HK
- | TeMnepaTyphi
| 2 BryTpenHss dDHEpIrusi. | JlemoncTparms | §2, ynp.1
3 ; | CriocoObl H3IMEHEHHs BHY TPEHHEH | «Mavenenue §3, ynp. 2
| | | JHCPTHH TEJIA, BHYTPSHHEH
' JHEPIUM Tella IpH
| : TpeHHH M yaape»:
AaTYHK
, ; i TeMnepaTypbl.  [BE
5 | TOCKH, aBe |
‘ ‘ CBHHIIOBbIE nia- |
‘ ‘ CTHHKH, MOIOTOK =
4 | Buael Tenionepeaauy. §4. yop. 3
| ‘ TeunonpoBoaHoCctb. ) - e = e
i 5 | i Kounpekinis. M&J’[}"JCHHE. HemoncTpatiug S,'S. 36. _’\'HD.‘-".S
, | ‘ «[Tornomenue
i , ‘ | cBeTOBOH DHEPrHW»:
; ! JIBa JarddKa Temie-
: | h paTyphL JaMIia, JIACT
' 1 Geoil  u  uEpHOM |
OvMar, CKot4

‘; 6 KosmmuecrBo tennorsl. Eauumits §7. §8. yop. 6,7
| 3 KOJHYECTRBA TEIUIOTHL. Y Je/bHas
e TEITIOEMKOCTh. -
-7 PacueT KOJIMUECTRA TEILTOTHI, ' §9 .vyuop.8

HeoOX0AUMOT0 1S Harpepanua Té1a
| HIIH BEIACIACMOr0 HM I1pH
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OXJaIACHHH,

| 8 @ponraibHas AaGoparopuas padora | Jlaruux | [loTopuTh §9
\ Nel. «CpaBHeHHE KO.IH4€CTB | TeMIeparypbl,
| i TENI0ThI HPH CMELIHBAHNH BO/IbI | TEpMOMETP,
{ i | pa3Hoii TeMIIepaTypbi». | KallOPHMETP.
| " | MEPHBIH  IWIMHID |
| | | (M@H3VpKa).
‘ j . naBopatopHble
; | | CTAKAHBL, TopsAyYas M
: i 5 | XOJI0/1Hasi BOA
9 | VpaBHeHHe TerI0Boro dananca. §9, B
i 10 | Jlaboparopunan padora Ne2. | Jatumk  Tewmmepa- | No715.716.720.730
; § | «M3mepenne yneabHoM TVPbL,  TEPMOMETP.
; | TEII0EMKOCTH TBEPAOTO TEAdr. KaTopHMETP.
i i , ropfdas HMxojoanasd
i } BOLA. MEpHBIA IIH-
| l JHHAP.  [PY3  LH-
| i | THEIPUYECKHU I ¢
‘ | KPIOUKOM, HUTb.
. ; i | 3EKTPOHHBIE BECHI
| 11 | | DHeprus TOIUIHBA. Y IebHas Ter10Ta §10, ynp.9
i | | cropauus.
12 3aKOH COXPAHEHHS W TpeBpalleHHs §11. ynp.10
| ; | JHEPrdM B MEXAHHUECKUX H TETIOBBIX |
. | Iporeccax. B
13 | Konrpoabuas pabora Nel no reme:
5 i «Ten10Bble ABICHUE».
| 14 | | ArperaTHble COCTOSHHS BEIIECTRA. §12-14, ynp.11
i | [InaBrieHie U OTBEpIEBANIE
L | KPUCTALTHYECKHX eI, B
5| Temosncrpamms Ne 1.+ 8§15, ymp.12

['paduk nnasieHus U OTBECPACBAHUA
KPUCTALTHICCKHX TE/I. Y /1ebHas
| TEIJI0Ta [IABTICHHS.

«OnpeaencHue
V/e1bHOH TEIJIOTHI
IJIABJICHHS JpAa»: IarT-
YUK TeMIlepaTypbl.
KalopuMeTp, cocya ¢
TArOLIKMM JIbJ0M, COCY T
C BOJIOM, 3IIEK-
TpL)H HbiC BCChI.
Jlemonctpanus Ne 2.
«O0GpaszoBaHue
KPUCTAILIOBY:
MHKPOCKOII, ITPOOHPKA
C HACBIIIEHHBIM
pacTBOPOM
TBYXPOMOBOKHCJIOTO
AMMOHMS, OPEJIMETHOC

CTEKIIO, CTeKJIdHHAas

26



f1a1049Ka

i 16 . Pewrenue 3amau no teme «[lnasaenue | .
S TEII» | | ) |
| 17 i Vcnapenue 1 KOHACHCALHS. JleMoHCTpaLHs §16-17, yoip.13
| | HachlneHHbIA H HEHACHILCHHbBIH Nap.  «Menapenue crouprar;
| : [AaT9HK  TeMrepaTrypbl.
npofupKa, [1H- CTOYKH
OyMari. PE3UHKH.
| | paBHbIc CHUPTHI
18 | 1 Kunenne. Y aebpHas TEII0TA JleMoncTparus §18.20, ynp.14(2.4),
| mapooOpasoBaHHsL. «Msyuenne mpouecea YIp.16(4.5)
i ; KUTIeHWS BOJIBD}
| | AATYHK Temmnepa-
| | TYPBL UITATUR
; 1 | VHUBEPCATbHBIH,
| ‘ \ Konha CTEKIISTHHAs.
‘ ‘ i CIIUPTOBKA,
| \ B NoBapeHHas colb - -
| 19 | Baaxuocts Bo3ayxa. Criocobe: Tarunk temmepatypbl. §19, Ne800.803.839
| [ onpeieIeHNS BIAKHOCTH BO3LY XA, TEPMOMETP. MapJIst, CO-
! ' | ®pouTansHas 1aboparopHas paborta CVI1 ¢ BOJIOH
| Ne3 «M3MepeHse BIAKHOCTH BO3AYXaY
| 20 | Petnenue 2a1a4 110 TeMe: « ArperaTHble Ne779.787.795,827
- i | COCTOSIHMS BELIECTBAY ]
| 21 | | OOBsICHEHHE ArperaTHbIX COCTOsHHUIL Nog64, 867. 838.842
| i BELIECTBA HA OCHOBAHKUH aTOMHO-
; MO/IEKVIIAPHOIO CTPOCHHS! ST ]
122 | | JlpuraTe b BHYTPCHHEIO CrOpaHus N §21,22 |
123 | | Tlpusumn aeficTaus Ten1oBoH §23
| | Maminkbl, [laposas TypGuHa. 7]
24 KI1JI Tens10BOTO IBHraTe.Is. 5 | §24
| 25 | | Pemenue 3ana4 0o Teme «Haxomaenue | Ne783,794,824
o KI1]J] TenoBoro asuraress» i
26 | - Konrposibnas padora Ne2 no reme:
’ I | «HzveHeH e arPer ATHLIX COCTOSTHUI
f | BellecTBar,
3 JIEKTPHUECKHE H WIEKTPOMAI HHTHbie ABAeHns (314)
| 27 ! JneKTpusanns Tel. BianvojeicTrre | §25,Ne892,894,895,
| | 3apsukeHHBIX Tel. JlBa po/a 897
| | | 3J1eKTPMUECKHX 3apSLI0B. INMEKTPOCKOIL. |
128 | | DnexTpuyeckoemote. " §26,27. ynp.19.N907
29 I | Jle THMOCTD 3EKTPHYECKOTO 3apaia. $28.29, ynp.20
- | Onexrpos. CTpoeHHE aTOMOE.
30 | ObsgcHen e YIeKTPUUSCKHX SBICHHH. §30,31, Yop.21 i,
e ; T i M o2y 22 [
| 31 | | DnextTpuueckui ToK. Meroyduku §32,35 :
‘. | DIEKTPHYCCKOTO TOKA. DJEKTPUHECKas
—— | LiEnb H €¢ COCTaBHBIC HacTH. £
132 | | DIICKTPHYECKAH TOK B METALTAX. §34,35,36. ynp.23(1.2.3)
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| JleHCTBHS HIeKTPHYECKOTO TOKA.

| Hanpapnenue ToKa.
133 | Cuna Toxa. Amnepmetp. Himepenue ] §37, ynp.24
i | CH.TbI TOKA. ‘ |
| 34 | ®pouTaanuas aaboparopuan pabora aruux toka, av-  §38,ymp.2S
? ; | Ned, «COopKa 3IeKTPHYCCKOM Hels 0 | [IEPMETD
| | | H3Mepenue CHIIBI TOKA B €€ | ABYXIIpe/iebHbIH,
‘ | PATHYHBIX YYACTKAX. | MICTOUHHK [HTAHHS,
‘ ; KOMIIJIEKT [IPOBOIOB,
% | PE3UCTOPHI, K1Y
135 | ] DaekTprUecKoe Hanpskenne. E1MHUIE] §39.40
} 1 | HanpsxeHnsd. BoiaprMeTp. UsMmepenue
| _ HanpsoKEHHS. o - _
136 | dpouraabnan Jadoparopuan pabora | Jlaruuk Hanps- | §41.42, ynp.26,27
E | Ne3. «HMzmepenne HanpsukeHus Ha KEHHUSI. BOIBT METpP
| i Epa';.mqnmx VYACTKAX YWIEKTPHUECKOH  TBYXIIpe- IeTbHBIH.
; He». HCTOYHHK [IMTaHHA.
. , . KOMIIJIEKT MPOBOJOB,
I R R | | pe3UCTOpBI, K04
| 37 | INEKTPUUECKOE CONPOTHBICHAE | 343.ynp.28
; | | IPOBOIHAKOB. Y IETbHOR . .
1 | | conporupienue. Peoctatst. i
| 38 } | 3akon Oma s V94acTKa LeTTH. IIIQMQHL"I paLHA | §44, ynp.29(4-7)
1 | ‘ «HMccaenosa- HHE
| 3aBHCUMO CTH CHIIBI
1 TOK2 B NPOBOIHHKE OT
: ‘ HanpAKRKCHHA JaTHHK
5 1 TOKa,  JaT4MK  Ha-
5 ' 7 MpsiFKeHUA.  PE3ACTOP.
? ' | peocrar. MCTOYHHK
| NUTaHAsd.  KOMILICKT
| [POBOIOB, KIIOY
39 | | Petnenne 3amau no Teme: «3akon Ova. | - 1055,1056.1066
1 | i BbruuciicHHE CONPOTHBICHHSA
‘7 : | IPOBOJHHKOBY
| 40 | - ®ponTaabnan Aabopatopuas padera | latunx ToKa, | §46. ynp.30(1,2.4)
. ' Neb «PeryanpoBaHie CHIbI TOKA peocTar. HCTOYHHK
i : | peocTaTom» MUTAHMS, KOMILIEKT
: 5 | [IPOBOIOB. KJII0Y
{T:“"fﬁfi ®ponTtaabuasn Jaboparophan pabora Jatumx Toka, matunk 347 ymp.3|
' i Ne7 «Onpeae/ieHHe CONPOTHB IEHHSA HAMpPAKCHHIL
| [IPOBOJIHHKA HPH MOMOIIH | amnepmerp
| aMIepMeTpa H BOILTMETPAY | AByXUpeRaILELI,
| | BOJALTMETP
| NBVXNpeaebHbIH,
i PE3UCTOPBL, HCTOUHHK
| | | [MTAHMS.  KOMIUIEKT
| | B NPOBOLOR, KIHOY * 1
42 .‘ | [TocnenosaTensHOE COEIUHEHKE Jlatuuk TOKa, HATYUK §48, ynp.31(1,3,4)
| | IPOBOIHHKOB, HAIPAIKE HHS,
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amIlepMeTp
JBYXiIpe/ieNbHbIH.
BONBTMETP

JIBY XTIpE e IbHBIMN,
Pe3HCTOPBI, mTqumc'

| TIHTaHus,  KOMIUIEKT
‘ ‘

| YIPOBOJIOB, KJIKOY

| [MapanenpHoe coeuHeHue Jlaruuk Toka, AarT4MK §49, yrp.33(4.3)
i | IPOBOJHHKOB. HAUpAKEHHS,
| } AMITEPMETD
! JIBYXIIpeIeabHBIH.

BOJBTMETP

[BYXITDEAE/IbHBIH,
PE3UCTOPbl, HCTOUYHHK
MHATAHUSL,  KOMILIEKT

IPOBOJIOB, KIH0Y
| OGobmatommuit ypok 1o teme «Cumia ‘ §32-43 nosropeHie.
| TOKA. HATIPSYKEHHE H CONPOTHBICHNE Ne1057,1061.,1077,

| HpoBOHAKAY | | 1082,1112.1118

Kourpo.asnas padora Ne3 «Cuna
TOKA, HANIPsiKeHNe H CONPOTHRIEHHE

|
| IPOBOTHHKA» ‘
: PaboTa 1 MOLIHOCTb SIEKTPHYECKOTO | §51.52, ynp.34(1.2)
| Toxa. Eaunuie: paboTel .
| IEKTPHYECKOTO TOKA IPUMEHsIEMbIE Ha
& NpaKTHKE. ‘
| ®@ponTanbnan raGoparopuan pabora Jlatunk TOKA. §52, Ne1150,1152,1156
| Ne8«H3zmepenue MOUIHOCTH H padoThl | 1aTIHK
| TOKa B 2JIEKTPHYECKO JIaMIIe». | HANIPSIKSHHUA,
| amrepMeTp
| ABYXIIpe/ieibHbIH,
' BOTBTMETD
| ABVXIIpeae/bHbIH,

| naMIiouKa, HCTOYHHK
MATAHUS, KOMILIEKT

|
i
i
i
|
\
|
| _ IPOBOAOB, KO

| Hai peBatiue POBOTHUKOR §53, 55,56, ynp.37(1-3)
| YMIEKTPHUECKUM TOKOM. 3aK0oH [0y 1

- Jlenua. Jlavna HakaiHBaHKs.

IneKkTpryYecKie HarpesaTelbble

| mpubopei. KopoTkoe 3ambiKaHHe.

[Tpepoxpanuienu. s
| Konaescarop. I §54, ynp.38
Peiuense 3anau. ) No1947-1949

Kontpoanuas pabora Ned « PaGora u
MOIHOCTH YIeKTPHYECKOr0 TOKA.
Jaxon Ixovasi-Jlenuar.

MarsuTHoe noJje TOKa. §57.58, ynp.40
DIIEKTPOMATHHTE! H X OPHMEHEHUE. §

R (P S ——
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54 | @pouTtaiibHas JadopalopEan ! §60
| pabora Ne9 «Chopka ;
| i 3IEKTPOMATHUTA H HCOILITAHKE €10 :
I NeHCTBH. ‘ | |
E 55 | TTocTosHEBIE MATHUTBL. MarnTHoe - JemoHcTpauuma | §61 .
| ! T0JIE NOCTOSHHBIX MArHHUTOB. - «M3mepenne noss |
| I | MOCTOSHHOIO 1 !
i : \1§|'Hm'a»: DATHHK | '
! | MArHHTHOrO MO, Mo- |
| ' | CPOAH HbIH MarHuT No-
!}___ | o | IOCOBOH |
| 56 | MarsauTHoe Hoe 3emin. - Haravk  maruutHoro = §62
| | | o, no  CTOAHHbIH
i : | MArHHT MOJIOCOBOH,
; | 1uHelika
- M3MepUTE/ibHAS . A
57 | JleficTBHE MarHMTHOTO OIS Ha JemoncTpanus ‘
| | . NPOBOJHHK C TOKOM. 3JT€KTPH‘ICCKHﬁ | « I3mepenne
! | | Asurarens PpoHTadLHASN | MACHUTHOTO MO
| | ‘ aabopatopsas pabora Ne9«M3y4enne pokpyr MpOBOIHHKA ;
‘ VIEKTPHUYECKOI0 ABHIaTe/Is ¢ TOKOM». HAT4HK '
' NOCTOAHHOIO TOKA (HA MOJEIH)», | MATHATHOTO  TIOMA.
i | | | IR [ITATHBA, KOM- |
| | ; ' IIeXT  [POBOJOB,
. | ACTOYHHK TOKa,
| K4
?  Creronbie apaenus ( 10u)
| 58 ' | Mcrounnxn ceeta. Pacipoctpanenne  QcpeTUTENb §63, ynp.44
: iCBeTa- ¢ HCTOYHHMKOM CBeTa
3 | | Ha 3.5 B. HCTOYHHK
| | | MHTAHAS, KOMIUIEKT
| ' [pOBOJIOB,  Ie/IeBas
| | - _ miadparma
1 59 | - Orpasenne cBeTa. 3aKonbl oTpaskenus OcBeTHTENb ¢ | §64.65.Ne1305-1307
. | | cBeTa. MCTOYHMKOM CBe- Ta
| ! Ha 3.5 B, scTOYHHK
| | ; NHTA-HHA. KOMILICKT |
' NpPOBONOB,  Lie/eBas
; ! auadparma, [OIYLH-
! | [THHIp. [JJAHIIET Ha
| | IIOTHOM ~ JHCTE  C
| ‘ , KpYTOBbIM
| 1 ’\ TPAHCIOPTHPOM
60 | [1nockoe 3epkano. M3o0pakeHue 8 - §66. ynp.46(1.3.4)
i i 7IOCKOM 3€pKaJie. | ‘
61 | | [penomaenne ceeta. 3akon Ocrerurens c | §67, ynpA7(1-3)
|

HpeIOMICHHUA.

HCTOYHHKOM CBe- Ta
Ha 3.5 B. HCTOUYHMK
MUTAHUSA. KOMILIEKT
npoBOI0S, [me1eBast
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jadparma, MOMVLH- |
VIBHIAp. TUIAHDIET Ha |
MIOTHOM JIHCTE ¢

, KpPYTOBBIM ‘
. | ; :LrpchnopmpOM -
162 | | JInnsel. OnTayeckas Cula JTHH3EL ) §68. vrp.48
| 63 M300panenus, 1aBacMbie THH3OH. . = §69. ynp.49
04 Dponraiibnan JaboparopHasi padora | Ocgerirens ¢ §68.69
| | Nell | HCTOYHHKOM CBETa
| : «Iloavaenne uzodpaxennn npu | 42 3.5 B. HCTOUHHEK |
1 I 1 fald fa MATAIA, KOMILIEKT
1 ; | IPOBOJIOB, Ille-
1 | | Aesas quadparma.
| | SKpaH CTaIbHOMH,
I HAMPARIIAIOLIAS C
j | H3MEpHTeTLHOH
; wKanoH, cobu-
’ | ParoIKe JMH3bI,
| paccenBaromas
| JIMH34, Caain
- «Mozens npel-
| | ~ MCTa» B pEHTEpE e
(& | | I'1a3 u 3penue. bau3opykocTs H §70 '
| | | 1a1bHO30pKOCTh. QUK. -
66 | | Pemenue 3azau. | §67-69 .
|67 : ‘ KonrpoubsHan pabora NeS « |
E | | Mrorosas konrpoasuas pabora» B - |
| | | IlosTopenne (14) -
i 68 I ‘T Anann3 omuboK JONYINeHHbIH B
; i | MTOTOBOU KOHTPOJILHOIM padoTe _ B
KanennapHo-remaTnueckoe nianupoBanue 9 kiacc.
Ne l Hara Conepxxanue(rema ypoka) . Hcenoaszopanne [Ipumeuanne
/i | - obopyaoBanusi
3aKoHbl B3aHMO/IeACTBHS H IBHKEHHA Te1 (36 YacoB)
L1 T Martepuanbnas Touka. Cucrema i § 1. yop.1 yerHO |
| 1 OTCYETA. N D \
| 2 | Iﬂepememume | § 2. Bomp, ymp. 2 i
1 ‘ YCTHO ‘
| 3 | OnpejencHie KOOPARHATHI ! § 3. sonp. yop.3(1)
| | JBHIKYIIELOCH Teia. S -
L4 CKOpOCTL TIPIMOIMHEHHOTO
‘ | PABHOMEPHOIO ABHIKEHHS!. ) s o o
| 5 ‘ | [lepemernieHne MpH MPAMOTHHERHOM § 4. ynp.4
.|| paBHOMEpHOM ABHKCHHMM. | B
6 | | I paHKH 3aBHCHMOCTH )
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[PH OPAMOJTHHEHHOM PaBHOMEPHOM
JBHIKECHHUH.

KHHEMATHYCCKHX BEJIIHYHH OT BpeMeHH

a‘
7 | Cpesis CKOPOCTb. |
8 | [pamonuneitnoe papHoyckopenHoe § 5, yop.5(2,3) |
| | ABIDKeHHE. YeKopeHue. | !
I . ! CKOPOETE HPSIMOTHHEHHOTO | | §6.ymp.6(2.3) |
g } PaBHOYCKOPCHHOTO JIBH/KEHHS. | ‘ |
" ; I paguk cxopocTH '
} 10 | | [lepememenune npu npsaMorHeiHOM ' §7, ynp.7(1,2)
‘ | ' PaBHOYCKOPEHHOM JIBH)KCHHH !
11 | | [lepememiense Tena ipu | ' 98, ymp.8(1)
; ' | NPAMOIMHEHHOM PABHOYCKOPEHHOM
' | JABWKEHHH 03 HAYaIbHOI CKOPOCTH
| 12 : ' JlaGoparopuas paGora No | Iilrarus | 1446, 1451
i | «kMccmenoBanne paBHOYCKOPEHHOTO - 1a00paTopHbIii,
i i JIBHKCHHS Oe3 HAYanbHOH CKOPOCTH > MeXaHH4deckas '
' CKambsi. OpycoK ’
‘ JICPEBSIHHBIMN,
3 3 | ATIEKTPOHHBIN
] | | ceKyHIOMep ¢
} | | AATYHKAMH, |
T \ | MAarEUTOYIPaBiIsieM ‘
| | | bl TePKOHOBBIE |
i | NaTYAKH
| CEKVHIOMEpa _
| 13 | Pelnenue 3ajau. o ’
| 14 I ' I'padpukn 3aBucumoctH
, ! | KHHEMATHYECKUX BE/IHH OT BPEMCHH
i | IIPH HPSAMOTHHCHHOM j
| | PABHOYCKOPEHHOM ABHIKEHUU |
115 | Peinenue 3anau |
16 | KoHTpossuas pabora Nol | .
| 17 OTHOCHTEILHOCTD JABHIKCHHUS. § 9. Yup.9(1-4)
18 HMHepuuanbHbie CHCTEMBI OTCUYETA. §10. yap.10
| Ilepssiit 3akon HetotoHa
19 BTOpOﬁ zakoH HeroToHa : (I)pOHTafIbHaﬂ §1 i, pr] 1(253)

naboparopHas pabora
Ne 1 '
«3yuenue

ABHIKCHHA TClla NpH

| JEHCTBHH CHJIBI
TPeHHUSY !

NepeBsHHbIA OPYCOK. |
Halop rpy30B, |
MEXaHHYecKast

| CKaMb, JHHAMOMETP.

@poHTAIbHAA

~ 1aboparophas pabota
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| Ne 2
«M3yqenne

TEI»: HITATHR
1abOPATOPHBIH,
MEXdHHYeCKas

| CKaMbs, Opycok

AepesgHHabT,

| JIEETPOHHEIA
CeK HIOMED C
AaTY KaMH,

JBUHKEHHSA CBA3AHHBIX

MAIYTOVIIPABIAEMBI

¢ MCPKOHOBLIC

i | JIaTYHKH
‘ CCKy HoMmepa, Hadop :
! PY30B, DJIOK
‘ _: —_— ) ___i’ ‘11 U IB}"r'\'h bl}’I HHTb o
20 ; T peTHil 3aK0K Hetotosa v ¥ HA §12, ymp.12(3) |
21 1 CsobojHoe majeswerTen 1813, ymp.13(3) |
| 22 ue Tena, OpoLIeHHOTD | 914, ymp.14
.| | BeprukaibHO BBepx. Hepecomocrs
1 23 !  JlaBoparopuas paGora No 2
! { KHsameperne yekopeHus 3000 HOro
. | DATCHHS - omge ER R R L T SR el
1 24 | | 3aKOH BCSMUPHOIO TPhOTeHFH B il §15,yap.15 |
25 | Yekoperue ¢8000/140T0 nanerna qa §16. vip.16(1-4)
PSRN SO i 3( MJIC H APYTHX HLO"C‘*IM\ T;Il&,\ - E I e B
26 | |(_HIJVJI\£UL1H . TR T - L L
| 27 ] ' | Craa tpenus __t 7_:____*_;:______ .k 1‘
| 28 | : proum HHOE M KPUBOIHHSHHOE : ; S 17,18 yiap.17.(1).yn |
! | aevenme. [Bmxerne teaa nc Cp l&(1.4)
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16. Jlozorenko C.B.. Tpyumna T.A Peasusaling oGpa3osaTe/ibHbIX MPOTPaMM MO (PU3MKE C HCNOB30BAHUEM
0Bopy.10BaHHa WwieTckoro texHonapka «Hlkonensiit Keantopuiom» Mocksa. 2021

Humeprem-pecypcei:

| .Bubmoteka — Be o mpeameTy « Duznka». — PexxaM pocryna: hitp: /www proshkolu.ru
2.BugeoonsiTel Ha ypokax. — Pexum gocryna: hitp.//fizika-class.narod.ru

://school-
collection.edu.ru

4 MurepecHble MaTepuasbl K ypokam GH3IAKH [0 TEMaM: TECTbI 10 TeMaM: Hal s IHbIC nocoOus K YPOKaM.
Pesxum noctyma: htrp:/class-fizika.narod.ru

N

6. DneKkTponHble yueOnuku 1o ¢pusuke. — Peskum Joctyma: hitp:/www. fizika.ru
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