MyHutnaibHOe 00111e00pa30BaTeIbHOE YUPEKICHHE
CronlunieHckast OCHOBHAs IIIKOJIA
TyTaeBCKOro MyHUIHITAIIBHOTO paioHa

YTBEPXJIEHA
npuka3om 1o mkosie Ne 59/ 01-08
oT «23» centsiOps 2022 r.

MoanvcaHo uudposoin
Kyﬂ,pﬂBLl,eBa noanucblo: KyapasLesa
OJ‘| bra Onbra IMnTpresHa

Jata: 2022.12.21 07:21:57
OmuTtprnesHa 403'00"

Pabouas nporpamMmma y4e0HOro Kypca
OU3UKA
7-9 kaacc

Yyurens: Pemeros U.B.

1. Cronouiu
2022



HOACHUTEJIBHASA 3AIINCKA.

Pabouas mporpaMma eCTECTBEHHOHAYYHOHW HAIIPaBIEHHOCTH 110 (PU3UKE C UCIIOIB30BaHUEM 00OpYAOBaHUS
HeHTpa «Touku pocTa» 1Jid 7-9 KJ1aCCOB OCHOBHOI IIKOJIBI COCTABJICHA U pa3pa60TaHa B COOTBECTCTBHHU C:

o  ®denepanbHBIM 3aKOHOM OT 29.12.2012 Ne 273-D3 (pea. ot 31.07.2020) «O06 obpa3oBaHuu B
Poccutickoit deneparum» (¢ M3M. 1 011, BCTYIL B criny ¢ 01.09.2020);

e TpeboBanmsmMu DenepabHOIO TOCYAApPCTBEHHOr0 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO
obmero obpazoBaHusi (YTB. IpHUKa3oM MUHHCTepcTBa 0oOpa3oBaHUS M Hayku Poccuiickoii
Denepaumn ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [Ilacmmoprom HammoHanbHOTO Tmpoekta «OOpa3oBanme» (yTB. mpesumaumymMoMm CoBera mpH
IIpesngente PO no crpaTrernyeckoMy pa3BUTHIO M HALIMOHAJIBHBIM MIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne16);

o TocynmapcTBenHoil mporpammoii Poccuiickoit ®eneparun «Pa3Butre obpazoBanus» (yTB.
Ilocranosnennem IlpaBurensctBa P® ot 26.12.2017 Ne 1642 (pem. ot 22.02.2021) «O06
YTBEP)KIIEHUU TOCyJapCcTBEHHON mporpammel Poccuiickoit  ®enepaunu  «Pa3Butune
o0pazoBaHU;

® aBTOPCKOW NpOrpaMMOi OCHOBHOTO o0Iiero obOpa3zoBanHusi mo ¢usuke st 7-9 kmaccoB (A. B.
ITéperukun, H.B. ®unonosuy, E.M. I'ytauk, M., «/Ipodar», 2015.);

e  y4eOHBIM IUTAHOM M OCHOBHOW 00pa3oBaTeinsHOH mporpammoit MOY Cronbumenckoit O

e MeToaguuecKuMH  pPEKOMEHAANMSMHU MO  CO3JaHWI0 W (QYHKIHMOHHPOBAaHUIO B
00111€00pa30BaTeNbHBIX OPraHU3ALUAX, PACIIOJIIOKEHHBIX B CEJIBCKOI MECTHOCTH M MaJbIX
ropojax, HEHTPOB 00pa30BaHUsI €CTECTBEHHOHAYYHON U TEXHOJIOIMYECKOM HaNpaBIeHHOCTEH
(«Touka pocrta») (YTBepkAeHbI pacnopsbkeHneM MuHHCTEpCTBa NpocBenieHnst Poccuiickoi
Oenepannn ot 12 ssuBaps 2021 1. Ne P-6).

Pabouas mporpamma peanusyerca B yueoHukax A. B. Ileppimknna «@usuka 7 kmacey, «Pusnka 8 ximacey,

«Pmu3uka 9 xmacey [lepeimkua A. B., yaeOHHUK 111 00111e00pa30BaTeIbHEIX YUeOHbIX 3aBeneHnii. M. Jlpoday,
2020

IIporpamma ompenesnser conepKaHnue U CTPYKTYPY YIeOHOTO MaTepHaa, TOCIeI0BaTeIIbHOCTD €r0 N3yUeHHs,
nyTnu q)OpMI/IpOBaHI/IH CUCTCMBI 3HaHHI>i, yMCHI/II‘/‘I H CII0CO00B ACATCIIbHOCTHU, PAa3BUTUSA, BOCIHHUTAHUA U
coluan3ann y4daluxcs.

Coznanne nentpa «Touka pocTta» mpeanojiaraeT pazButue oOpa3oBaTelbHONH HHPPACTPYKTYpPHI
001Ie00pa3oBaTEIILHON OpTraHN3aIliH, B TOM YHCJIE OCHAIIIeHHEe 001Ieo0pa3oBaTeIbHOM OpraHu3aIiuiy:

1. oOopynoBanueMm, cpeacrBamMu OOy4YeHHSI W BOCIUTAaHUA IS H3ydeHUsT (B TOM 4HCIE
9KCIIEPUMEHTAIIbHOTO) TIPEIMETOB, KYpPCOB, MIUCHUIUIMH (MOJyJel) ecTeCTBEHHOHAYYHOU
HaIllpaBJICHHOCTH TMpPU pealn3allid OCHOBHBIX  OO0IIEOOpa3oBaTENbHBIX IPOrpaMM U
JIOTIOJTHUTENBHBIX 00111e00pa30BaTeIbHBIX IPOrPaMM, B TOM YHCIIE IS PACIIUPEHUS COICPIKAHUS
yueOHoro mpenmera «Pusnkay;

2. obopylmoBaHWEM, CpeACTBAaMH OOY4YEHHUS M BOCHUTAHUS JUIs pealu3allid  MPOTrpaMMm
JOTIOJTHUTENILHOTO 00pa30BaHUs €CTECTBEHHOHAYYHOH HaIlpaBIICHHOCTEH;

3. KOMITBIOTEPHBIM M HHBIM 000pYy TOBaHUEM.
podmipHBIT  KOMIUIEKT — oOopymoBaHus  oOecrieunBaeT  d(PQGEeKTUBHOE  TOCTYIKCHHE

00pazoBaTeNnbHBIX  pe3yJbTaTOB  OOYyYalOIMIMMHCS IO  @IporpaMMmaM  eCTECTBEHHOHAY4YHOMH
HaIPaBJICHHOCTH, BO3MOXKHOCTh YTITyONEHHOTO M3YUYEHUs OTACIBHBIX MPEAMETOB, B TOM YHWCIE s
(¢bopMUpOBaHNS  W300pETAaTENBCKOrO,  KPEaTHBHOTO, KPUTHYECKOT'O  MBIIUICHHS,  Pa3BUTHSA
(yHKIMOHATBEHOM rPaMOTHOCTH Y 00YUaIOIIHNXCSI, B TOM YUCIIE €CTECTBEHHOHAYYHOU M MATEMAaTHYE€CKOM.

DKCIIEpUMEHT SIBJISETCS NCTOYHUKOM 3HAHHUI U KPUTEPHUEM WX UCTHHHOCTH B Hayke. KoHmenums
COBPEMEHHOTO 00pa3oBaHMs MOAPa3yMEBAET, YTO B yUCOHOM 3KCIEPUMEHTE BEAYLIYIO POJIb IOJKEH
3aHATH CaMOCTOSITENIBHBIM  MCCIENOBATENBCKUA  YYEHHMYECKM  dKcnepuMeHT. COBpEMEHHBIE
SKCIEPUMEHTAIILHBIE HCCIIEIOBAHUS 110 (PU3UKE yiKe TPYIHO MPEICTABUTH O€3 HCIIOIh30BaHUS HE TOJIBKO
AQHAJIOTOBBIX, HO M LUQPOBBIX H3MEPUTENBHBIX mNpubopoB. B deaepanbHOM rocynapCcTBEHHOM
obpazoBarensHOM cTanaapte (nanee — PI'OC) mponrcaHo, 9TO OMHUM U3 YHUBEPCAIbHBIX YUSOHBIX

nericteuii (mamee — Y'Y /), npuoOpeTaeMbpIxX yUalIuMUCS, TOJDKHO CTaTh YMEHUE (ITPOBEICHUS
OIBITOB, IIPOCTHIX DJKCHEPUMEHTAIBHBIX HCCICIOBAHUM, TPSIMBIX W KOCBEHHBIX W3MEPEHUH C



HCIIOJIb30BAHHWEM aHAJIOT'OBBIX U III/I(l)pOBI)IX N3MEPUTCIIbHBIX HpI/I60pOB».

YueOHBIN 3KCIEPUMEHT N0 (U3UKE, MPOBOJUMBIA Ha TPAIULIMOHHOM oOOOpyaoBaHuu (0e3
MpUMEHEHUsI TUQPPOBBIX J1abopaTopuii), HE MOXET B IOJHOH Mepe OOCCIECUYUTH PEIICHUE BCEX
0o0pa3oBaTeNbHBIX 337a4 B COBpeMeHHOW 1mkojie. CroXuBIIascsa cUTyanusi OO0yCIIOBIIEHA
CYIIECTBOBAaHHEM psijia MPOOIeM:

*  TpaJUIIMOHHOE IKOJbHOE 000PYIOBaHNE H3-3a OTPAHUYCHHUS TEXHHUECKUX BO3MOXHOCTEH He
MO3BOJISIET MPOBOJUTH MHOTHE KOJIMYECTBEHHBIE HCCIIC0OBAHMUS,

*  UIATENLHOCTh TIPOBEJeHUS (U3WYSCKUX MCCICAOBAaHUN HE BCErJa COTJIacyeTrcss ¢
JUIMTEIBHOCTBIO yUeOHBIX 3aHATHH;

*  BO3MOXHOCTh TIPOBEJICHUSI MHOTHUX (U3HYECKHX HWCCICJAOBAHHMI  OTpaHUYUBACTCS
TpeOOBaHUSIMH TEXHUKH 0€30TTaCHOCTH U JIP.

Hudposas naboparopusi KapJAHHAIBHBIM 00pa3oM H3MEHSET METOJUKY U  COJACpIKaHue
AKCIEPUMEHTAIILHOHN JIEITeTbHOCTH U TIOMOTaeT PElIUTh BhIIIENepednciieHHbIe pobieMbl. Llnpokwmii
CIIEKTPp UHM(POBBIX AATYUKOB ITO3BOJISIET YYalIUMCS 3HAKOMHUTHCS C TapaMerpaMu (PHU3UIEeCcKOTO
SKCIIEPUMEHTA He TOJIbKO Ha KAYE€CTBEHHOM, HO M Ha KOJIUYECTBEHHOM ypoBHE. C moMouibo nudpoBoi
1abopaTOPUN MOXKHO MPOBOJUTH JIIUTEIBHBIA SKCIEPUMEHT JIaXKe B OTCYTCTBHH 3KCIEPUMEHTATOPA.
[Ipu sTOM H3MepsieMble JaHHBIE W PE3yJbTaThl HX 00OpPa0OTKH OTOOPAKAIOTCS HEMOCPEJICTBEHHO Ha
9KpaHe KOMITBIOTEpa.

B mnpomecce dopmMupoBaHHS OIKCIIEPUMEHTAIBHBIX YMEHUW IO (U3UKE ydYaluics YUYUTCS
MPEACTABISATE HHPOPMALIUIO 00 MCCIIEA0BAaHUY B YETHIPEX BUIAX:

* B BepOaJbHOM: OMNHCHIBATH 3KCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb SKCIIEpPUMEHTa,
(buKCcUpoBaTh BHUMaHHE HA U3MEPSIEMBIX (DU3NUECKUX BETMINHAX, TS PMHHOJIOTUH;

* B TaOJMYHOM: 3aIOJIHATH TaOJUIBl JAaHHBIX, JISKAIIUX B OCHOBE IMMOCTPOCHHUS rpaduKoB (Tpu
3TOM y yUaIIMXCsI BOSHUKAET IEPBUYHOE IIPEACTABIICHHUE O MacIITa0ax BEIMYHH);

* B rpaduIecKoOM: CTPOUTH I'padUKu MO TaOJIWYHBIM JaHHBIM, YTO MMO3BOJSET MEPEHTH K BBI-
JIBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEXAY (PU3NUYECKUMHU BEIHYUHAMHE (IIPH 3TOM YUHTEIb
MOKa3bIBaeT MPEUMYIIECTBO B BHU3yalW3alliM 3aBUCUMOCTEM MEXJy BEJIM- YHHAMH, HArJISIAHOCTH U
MHOT'OMEPHOCTH);

* B aHAIUTUYECKOM (B BHAE MaTEMaTHUYCCKUX YpaBHEHHUH): NMPUBOAUTH MaTEMaTHYECKOE
ONMCaHMNe B3aUMOCBSI3H GU3HUUECKUX BEJIMUNH, MaTEMaTHYE€CKOE 0000IIEHNE 0Ty YeHHBIX PE3yJIbTaTOB.

Ilepexon k KaxaoMy OJTaly HOpeACTaBiIeHUs HHOOpPMAIMU 3aHUMAEeT JOCTATOYHO OOJIBIION
MIPOMEKYTOK BpeMeHHU. be3ycioBHO, B 7—9 Kilaccax 3TOT IMpoiecc He0OX0IUM, HO B CTapIIMX Kiiaccax
3TO BpeMsI MOKHO ObUTIO OBl OTBECTH Ha pelieHue Oojee BaXHBIX 3a1ad. B sTom miaHe mudposbie
71a00paTOpuu IO3BOJIAIOT CYIIECTBEHHO 3KOHOMHUTH BpeMs, KOTOpPO€ MOXHO IIOTpaTUTh Ha
(hopMHpoOBaHHE HCCIIEIOBATEIBLCKIX YMEHHH yUaliX Csl, BRIPAKAIOIINX CS B CIICAYFOIINX JISH CTBUSIX |

*  OmpeneNeHue TPOOIEeMET;

*  [IOCTaHOBKa McCCIeN0BaTeNbCKOM 3amauu;
*  IIAaHWPOBAHWE PEIICHUS 3a/1a4M;

*  [OCTPOEHUE MOJEINEH;

*  BBIIBI)KEHHE THUIIOTE3;

*  OSKCIEePUMEHTAIbHAs MPOBEPKA TMIIOTE3;

*  aHaNW3 JaHHBIX SKCIIEPHMEHTOB UJIN HAOII0ICHUI;

*  (opmynHpOBaHHE BHIBOJIOB.

[Tocnemuue roapl y ydamuxcsi HaOIFOJaeTcsl HU3Kasi MOTUBAITUS U3YUEHUSI €CTECTBEHHOHAYYHBIX
JUCUUIUIMH M, Kak CIeACTBUE, MajeHue kadecTtBa oOpasoBaHus. LludpoBoe yueGHOe obGopynoBanme
MO3BOJISIET yYallUMCSI O3HAKOMHUTBHCSI C COBPEMEHHBIMU METOJIAMHU MCCIEIOBAHUS, TIPUMEHSIEMBIMU B
HayKe, a YYUTEJII0 — OPUMEHATh Ha IPAKTUKE COBPEMEHHBIE Nearorudyeckue TexHoynoruu. I[losatomy
TJIaBHOW COCTaBIISIOIIEH KoMITIeKTa « T oukoii pocTay SBISIOTCA I pOBBIE 1ab0OpaTOPUH.

[Ipennaraemas mporpaMma peain3yercs C HIOMOIIBIO y4eOHO-MeTouIecKuX KoMIuiekToB (YMK).
VMK mist KaxIIoro Kiiacca BKIIIOYaeT: yueOHHUK, 3aJauHUK, METOIMYECKHE MaTepHalIbl Ul yIUTels,
CaMOCTOSITEIIbHBIE K KOHTPOJIbHBIC paOOTHI.



[InaHupyroTcs cienyromuye (GOpMBI OpraHu3allH ydeOHOro Iporecca: (POHTAIBHBIC; KOJUICKTHBHEIC,
rpynmoBble; padoTa B IMape; WHIWBHIyaJIbHEIC.

B mperonaBannn mpeamera OyIyT HCIOJIB30BAThCS CICAYIONIME TEXHOJOTHH M METOABI: JIMYHOCTHO-
OpHEHTUPOBAaHHOE 00yUYeHHEe; TPOoOIIeMHOE 00yueHue; TuddhepeHIMPOBaHHOE 00YUEeHHE; TEXHOJIOTUN 00yYeHHS Ha
OCHOBE PEeILEeHMs 33/1a4; METO/Ibl HHNBU Ty aJIbHOTO 00y YEeHHUSI.

Oco0OeHHOE 3HAYCHHE B NpernojaBaHUU (PU3MKHW MMEET IIKOJIbHBIA (PU3NYECKUil HKCIEPUMEHT, B KOTOPHIi
BXOJISIT IEMOHCTPALMOHHBIN AKCIIEPHUMEHT U CAMOCTOSITENIbHBIE TA00OPaTOPHBIC PA0OTHI yYaIIuXCsl.

Heabio nu3yyenus GU3nKU B OCHOBHOM IIKOJI€ ABJISIETCH:
1) BHANIPABJIEHHUJIHYHOCTHOT0 PA3BUTHS

- BOCIIMTAHUE TOTOBHOCTH OOYYAIOIIUXCS K CaMOPa3BUTHIO M CaMOOOpa3OBaHWIO Ha OCHOBE MOTHBAIMH K
00y4EHHIO 1 I03HAHHIO;

-opMUpOBaHHE IIEHHOCTH 300POBOrO W 0€30MacHOro oOpas3a J>KW3HM, MPaBHJI HWHAMBUAYAIBHOTO U
KOJIJIEKTUBHOT'O O€3011aCHOTO IIOBEACHUS B YPE3BBIYAHHBIX CHTYaLlHUsX, yTPOXKAIOIINX KU3HU U 30POBBIO JIOEH,
[IPaBHJI IOBEACHUS HA TPAHCIIOPTE U Ha TOporax.

-BOCHHUTaHNE yOXKIEHHOCTH B BOBMOXKHOCTH ITO3HATh NPUPOAY, HEOOXOIUMOCTH Pa3yMHOTO HCIOJIb30BAHHUS
JIOCTHYKEHUI HAYKH U TEXHOJIOT M JJIs AaJIbHEHUIIIETr0 pa3BUTHSI YEJI0BEYECKOTO OOIIECTBA;

-pa3BUTHE YBaXCHUS K TBOPILIAM HAyKH U TEXHHKHU; OTHOIICHUSI K (PU3HMKE KaK K DJIEMEHTY OOIIeUeI0BeUeCKOi
KYJBTYPBI;

2) BMeTanpeIMeTHOM HATIPABJIEHUH

OCBOCHHE 3HAHHH O MEXaHWYECKHX, TCIUIOBBIX, DJICKTPOMArHUTHBIX M KBAaHTOBBIX SIBIICHUSX; BEIMYUHAX,
XapaKTePU3YIOIINX TH SIBJICHHS; 3aKOHAX, KOTOPBIM OHH ITOTYMHSAIOTCS; METOAAaX HayYHOI'O TIO3HAHUS ITPUPOIBI U
(hopmMupOBaHUS Ha 3TOH OCHOBE MPEACTABICHUN 0 GU3NIECKON KapTHHE MUPA;

OBJIQJICHUE YMEHUSMHU NPOBOJUTEH HAOIIONCHHS NPUPOIHBIX SIBICHUI, ONHCHIBATE M O000OIIATH PE3yJILTaThI
HaOJIIOICHNH, HWCIONb30BaTh IIPOCTBIE HM3MEPHUTENbHbIE NPHOOpPHI JUIS HM3ydeHUs (U3NYECKUX SIBJICHMIA;
TIPEICTABISITh PE3yIbTAaThl HAOIIOACHUH WIIM U3MEPEHNH B BHJIEe TaOJIHII, TPa(UKOB M BHISBISATH Ha 3TOH OCHOBE
SMITUPHYECKHE 3aBUCHMOCTH; IPUMEHATH MOJIy4YeHHbIC 3HAHUS IS OOBSICHEHHMsI Pa3sHOOOPA3HBIX INPUPOIHBIX
SIBJICHMWA U NPOLIECCOB, MPUHIIMIIOB JEUCTBUS BaXKHEWIINX TEXHUYECKHX YCTPOMCTB, ISl pelleHHus (U3HUECKUX
3a/1ay4;

Pa3BHUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYJIBHBIX U TBOPYECKUX CIIOCOOHOCTEN B IIPOLIECCE PEIICHHS
(u3nUecKkuX 3aja4 M BBINOJHEHUS] DKCIEPHMEHTAJIBHBIX HCCIEIOBaHHI; CIOCOOHOCTH K CaMOCTOSTEIBHOMY
MPHOOPETEHN IO HOBBIX 3HAHHA 1O (PU3HKE B COOTBETCTBUH C )KMU3HEHHBIMHU TOTPEOHOCTSIMH U MHTEPECAMH;

- HCIIOJIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTMH JUIsl peIIeHus HH()OPMAIlMOHHBIX M KOMMYHHKAIlMOHHBIX
y4eOHBIX 3a7ad, B TOM YHCIIC: BBIUMCIICHHE, HAlMCaHUE IUCEM, COYMHECHUH, NOKIAIoB, pedepaToB, CO3JaHHE
Mpe3eHTALNH UAp.;

IInannpyemble pe3yJibTaThl OCBOEHHUSI Y4eOHOT0 npeaMeTa «@u3uka».
JINYHOCTHBIMM pe3yJbTaTaMm 00yueHus Pu3nke B 7-9 Kitaccax SIBISIFOTCS:

® PA3BUTHUCIIO3HABATCIbHBIX MHTCPECOB, MHTCIINICKTYAaJIbHBIX U TBOPYCCKHUX CHOCO6HOCTCf/JI yY4auiuxcs;

L4 YGC)KI[GHHOCTB B BO3MOXHOCTU IO3HAHUSA MPUPOJbI, B HCO6XOHI/IMOCTI/I PazyMHOro HCHOJb30BaHUA
Z[OCTI/I)KCHI/Iﬁ HAayKu " TEXHOJIOT UM JJIsL ﬂaﬂbHeﬁHjeFO Pa3sBUTHUA YCIIOBCUYCCKOTO O6HIeCTBa, YBaXXCHHUE K
TBOpIIAM HAYKH U TEXHUKH, OTHOIICHHE K (PU3HKE KaK JIEMEHTY 00I1IeYeIIOBEYECKON KYIbTYPHI;

® CaMOCTOATCIIBHOCTDH B HpI/IO6peTeHI/II/I HOBBIX 3HAHHH 1 OPAKTUYICCKUX yMCHHﬁ;

® TOTOBHOCTH K BBIOOPY JKH3HEHHOTO IIyTH B COOTBETCTBHH C COOCTBEHHBIMH HWHTEpecaMd |
BO3MOKHOCTSIMH;

e MOTHBAIUs 00pPa30BATEBLHOM JEATEILHOCTH IIKOJbHUKOB HA OCHOBE JHYHOCTHO OPUEHTHPOBAHHOIO
MOAXO/1a;

e (opMHpOBaHHE IEHHOCTHBIX OTHOIIECHUHN IPYT K JAPYTY, YUHTENO, aBTOPaM OTKPBITHH M W300peTeHui,
pe3yibpTataM OOYUYCHUS.

MeTanpeaMeTHbIMU pe3yJibTaTaMU 00yueHus GU3nKe B 7-9 Kiaccax sSBISIOTCS:

® OBJQJICHUE HABBIKAMH CAMOCTOSITEILHOTO MPUOOPETEHHUS] HOBBIX 3HAHWN, OpraHU3alMu ydueOHOU
ACATCIIPHOCTH, IIOCTaHOBKH uenei/'I, TJIAaHUPOBAHUA, CAMOKOHTPOJIA H OLCHKH pPE3YyJIbTaTOB cBOEH
JIeATENTBHOCTH, YMEHHUSIMHU MPEJIBUIETH BO3MOXHBIE PE3YJIbTaThl CBOUX JICUCTBHIA,

® [OHUMaHHUE PA3INIUl MEXKYy UCXOJHBIMU (DaKTaAMH U THIIOTE3aMH JIJISl KX OOBSICHEHUS, TEOPETUUECKUMU
MOJCIAMU U p€aJIbHBIMU O6'I)eKTaMI/I, OBJIAACHUE YHUBCPCAJIbHBIMU y‘Ie6HBIMI/I )leﬁCTBHﬂMH Ha IpuMepax
TUINOTE3 )i OOBSICHEHHSI U3BECTHBIX (DAKTOB M DKCIIEPUMEHTAILHON MTPOBEPKU BBIIBUTAEMBIX THIIOTE3,



pa3padOTKU TEOPETHIECKUX MOIEIICH MPOIIECCOB MITH SIBJICHUH;

(hopMmupoBaHNEe yMEHUH BOCHPHHHUMATh, IepepadaTbiBaTh U MPEABSIBISITH HHPOPMAIUIO B CIOBECHOH,
o0Opa3Hoii, cuMBOIMUECKOl (popmax, aHAIM3UPOBATh U NepepadaThBaTh MOJIYYCHHYIO MH(POpPMAIUIO B
COOTBCTCTBHUU C TMOCTABJICHHBIMH 3adadaMH, BBIACIIATH OCHOBHOEC COJCPKAHHUE MPOYHUTAHHOI'O TCKCTA,
HaXOIUTh B HEM OTBETHI HA TOCTaBJIICHHBIE BOIPOCHI U 3J1araTh €ro;

MIPHOOpPETEHNE OMBITa CaMOCTOSTEIBHOIO MONUCKA, aHAIN3a U 0TOOpa MH(POPMALMU C HCIIOJIb30BaHHEM
Pa3JIMYHBIX UCTOYHHUKOB 1 HOBBIX I/IH(I)OpMaLII/IOHHLIX TEXHOJIOTUH JUIA pCIICHUA TIO3HABATCJIbHbIX 3a1a4;
pa3BUTHE MOHOJIOTUYECKON M IHAJOTUYECKOW pPEdH, YMEHHs BBIpAaXKaThb CBOM MBICIH M CIOCOOHOCTH
BBICITYIIIUBATh CO6eCCI[HI/IKa, IMMOHUMATh €TI0 TOYKY 3pCHUs, IPU3HABATL IPAaBO APYIroro 4€ji10BC€Ka Ha UHOC
MHEHHE;

OCBOCHHE NPHEMOB JECWCTBMH B HECTAHNAPTHBIX CHUTYyalMsX, OBJIAJCHHE 3BPUCTHUYECKHUMH METOJAMH
pemieHust pooieMm;

dopmupoBanue yMeHMHA paboTarh B TpYIIIE C BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX POJIEH,
NpEACTABJIATH U OTCTaBaTb CBOU B3IJIAAbI U y6e)KlleHI/I$I, BECTU JUCKYCCHUTO.

PeryasitTuBubie YY /1
OO0y4aronuiics Moy9ruT BO3MOXKHOCTB sl GOPMHUPOBAHMS CIIEIYIOMINX PETYIATUBHBIX Y Y 1.

1.

YMeHHe caMOCTOSATEIILHO ONPEACIIATh LN CIN 06y‘ICHI/I$I, CTaBUTb U (I)OpMyJ'II/IpOBaTB HOBBIC 3aJa41 B y‘Ié6C
M ITIO3HABaTEILHOU ACATCIIBHOCTHU, pa3BUBATb MOTHBBI U UHTCPCChI CBOCH IO- 3HaBATEILHOMU ACATCIBHOCTH.

OO0yJaroIINIiCs CMOXKET:

aHaJM3UPOBATH CYIICCTBYIOIINE U INTAHUPOBATH Oy AyIIIe 00pa3oBaTebHBIC pe3yIbTATHI;
HUICHTU(DUITUPOBATH COOCTBEHHBIC ITPOOIIEMBI U OMIPEACIISTh IIIaBHYIO TPOOIIEMY;

BBIIBUTATh BEPCHUH peIIeHUs NpoOieMbl, (HOpMyIHpOBAaTh THIOTE3bl, MPEABOCXHUIIATh KOHEYHBIN
pe3yibTar;

CTaBHTh I1CJIb ICSITCIIBHOCTH Ha OCHOBE ONPEACIEHHOM MPOOJIEMBI M CYIIIECTBYIOIINX BO3MOXKHOCTEH;
(opmynmpoBaTh yueOHBIC 321491 KaK IIIATHW JOCTHIKEHUS [TOCTABIICHHON I[EJTH ICSITEIIHPHOCTH;
O6OCHOBI)IB8.TI) LEJICBBIC OPUCHTHUPBI U TPUOPUTETHI CChIJIKAMUN Ha EHHOCTH, YKa3bIBasd U 000CHOBLIBas
JIOTHYECKYI0 TOCTIEeIOBATEIbHOCTD IIaroB.

VYMeHne caMoCTOSTEIBLHO IJIaHUpPOBATh MIYTU OOCTUIKCHUA uenef/’l, B TOM 4YHCJIC aJIbTCPHATUBHBIC,
OCO3HAHHO BEIOHpAaTh Hanbosee 3¢ HeKTUBHBIC CITOCOOHI pelIeHNs] yIeOHBIX U TO3HABATEIBHBIX 33 /1a4.

OO0y4JaroIIiicss CMOXKET:

onpeaeNsaTb Heooxoaumoe(bie) AeiicTBUe(s) B COOTBETCTBUU C YU4eOHOW M IMO3HABaTEIbHOW 3ajadyaMu U
COCTAaBJISITh AJITOPUTM €ro(MX ) BBIITOJIHEHNUS;

00OCHOBBIBaTh M OCYIIECTBIATH BBIOOp Hambosee >(QQPEeKTHBHBIX CIOCOOOB pemieHHs Y4eOHBIX U
MIO3HABATEIbHBIX 33/1a4;

OHpeZ[eJ'[S[TL/HaXOI[I/ITL, B TOM YUCJIC U3 MMPCIAJIOKECHHBIX BaApUAaHTOB, YCIOBUA JJI BBIITOJIHCHUA yqe6H0171 )4
MO3HABaTEIIFHOU 3aJ]1ad;

BBICTPanBaTh )XM3HEHHBIC TUIAHBI Ha KPATKOCPOYHOE Oyymiee (3asBisTh [IEJIEBbIE OPUEHTUPHI, CTaBHUThH
aZICKBATHBIC UM 3aaa4u n npeajiaratb HeﬁCTBHﬂ, YKa3biBasi H O6OCHOBbIBa$[ JIOTUYCCKYIO
I0CJIEIOBATEIbHOCTD 11aroB);

BBIOMpaTh U3 MPEIOKCHHBIX BAPHAHTOB U CAMOCTOSTEIHHO UCKATh CPEICTBA/PECYPCHI IS PEIICHUS
3a1a49M/TOCTHKCHHST  1IEITH;

COCTaBJISITH IJIaH PEIICHHUS ITPOOIeMBbI (BBIITOIHCHHUS ITPOCKTA, IIPOBEICHUS HCCICI0BAHMS);

ONPENIEIIATh MOTCHIUAIBHBIC 3aTPYIHCHUS MIPU PEIICHUH YIeOHOW U MO3HABATEILHON 3a/1a4l U HAXOUTh
CpEICTBA IS MX YCTPAHCHUS,

ONHUCHIBAThH CBOH OIBIT, OPOPMIISIA €T0 IS Mepeladd APYTUM JTIOISIM B BUAC TEXHOJIOTUH PEIICHUS
MPAaKTHYECKUX 33124 ONIPEIeIEHHOTO KJTacca;

TUTAHUPOBATh U KOPPEKTUPOBATH CBOIO HHANBUIYTHHYIO 00pa30BaTEIbHYIO TPASKTOPHIO.

YMeHHe COOTHOCUTH CBOW NEUCTBHUS C IUIAHUPYEMBIMH Pe3ybTaTaMH, OCYIIECTBIATh KOHTPOJIH CBOSH
NEeATeTbHOCTH B TPOIlecCce JOCTIDKEHHS pe3yibTara, OIpeNessTh CIOCOOB ISHCTBHII B paMKax
MPEIUIOKEHHBIX YCIOBHH U TpeOOBaHM, KOPPEKTHPOBATH CBOM JCHCTBHS B COOTBETCTBHU C
HU3MEHSIOIIENCS CUTyaluen.

OOyJaroIIIiiCs CMOXKET:

OINPENENATE COBMECTHO C IIEJAroroM M CBEpCTHUKAMM KPUTEPUHU IIIAHUPYEMBIX PE3YJIBTATOB U KPUTEPUU
OIIEHKH CBOEH yueOHOI AesITeIFHOCTH;
CHCTEMAaTH3UPOBATh (B TOM YHCIIC BRIOUPATH MMPUOPHUTETHBIC) KPUTCPUH TNIAHUPYEMBIX PE3YIbTATOB U



4.

OLIEHKH CBOEH IEATEIIBHOCTH;

OTOMpaTh MHCTPYMEHTHI JUISI OLICHUBAHUSI CBOECH JIEATEIHHOCTH, OCYIIECTBISTH CAMOKOHTPOJIb CBOEH
JIeSITEIIBHOCTH B paMKax MPeJJIOKEHHBIX YCIOBHI 1 TpeOOBaHUI;

OIICHUBATH CBOIO JIEATEIBHOCTD, aPTYMEHTHPYS IPUYUHBI TOCTHKEHUS WM OTCYTCTBUS IUTAHHUPYEMOTO
pe3yJbTara;

HaXOJHUTh JOCTATOYHBIEC CPEACTBA /IS BBIMOJIHEHUS yYeOHBIX JEHCTBUIT B UBMEHSIOIIEHCS CUTYalluy U/ 1IN
NIPU OTCYTCTBUH IIJIAHUPYEMOTO Pe3yJIbTaTa;

paborast o cBOeMy IIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO I€ITEILHOCTh HA OCHOBE aHAJIN3a
HW3MEHEHHI CUTYaINH JIJIsl IOy Y€H U 3aTUTaHNPOBAHHBIX XapaKTEPUCTHK IPOTYKTa/pe3ynbTara;
YCTaHaBJIMBATh CBSI3b MEXY ITOJTyYEHHBIMH XapaKTEPUCTUKAaMU NPOAYKTa U XapaKTEPUCTUKAMU MpolLecca
JEATEIIbHOCTU U MO 3aBEPIICHUM IEATEIBHOCTH MpEeIIaraT U3MeHe- HUe XapaKTEpPUCTUK IIpolecca At
MOIY4YEHHS YTy YIICHHBIX XapaKTEPUCTHUK ITPOTYKTa;

CBEPSITH CBOU JACHCTBUS C IIEJIBIO M IIPY HEOOXOIMMOCTH HCIIPABIISITH OIIMOKH CAaMOCTOSITENIBHO.

‘YMeHue olleHNUBaTh MPaBIIIBHOCTH BBIIIOJHEHUS Y4eOHOH 3aaui, COOCTBEHHBIE BO3MOKHOCTH €&
pemenus.

OO0 y4JaromnIniics CMOXKeET:

OTIPEEIIATh KpUTEPUH TPABHIILHOCTH (KOPPEKTHOCTH ) BBITIOJTHEHHS Y4eOHOH 3a1a4;

aHAIM3UPOBATH U OOOCHOBBIBATH IPUMEHEHNE COOTBETCTBYIOMIETO HHCTPYMEHTAPHS IS BHIIOTHEHUS
y4eOHOM 3a1a4H;

CBOOOHO IOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKH U CAMOOLIEHKHU, UCXOS U3 LIEIH U
HMMEIOINXCSI CPENCTB, Pa3iINdasi pE3yJIbTaT U CIIOCOOB! AEHCTBHIA;

OIICHMBATh MPOIYKT CBOEH JIEATEIHLHOCTH 110 3a/IaHHBIM /MM CAMOCTOSATEILHO OINpPEeIIEHHBIM
KPUTEPUSM B COOTBETCTBUU C LEIIBIO JEATEIbHOCTY;

000CHOBBIBATH JOCTHKUMOCTD LIEIH BHIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKH CBOMX BHYTPEHHHX
PECYPCOB U IOCTYIIHBIX BHEIIHUX PECYPCOB;

(huKCHpOBaTH M aHAJTM3UPOBATH AMHAMHUKY COOCTBEHHBIX 00pa30BaTeIbHbIX PE3yJIbTATOB.

BrnaneHne ocHOBaMU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHSTHUS PELICHUN U OCYLIECTBIECHUSI OCO3HAHHOTO
BBIOOpa B y4eOHO# 1 TO3HABATENILHOM JIeTEIbHOCTH.

OO0y4JaromnIuiics CMOXKeT:

Ha0JII01aTh ¥ aHAJIM3UPOBATh COOCTBEHHYIO YUEOHYIO U IIO3HABATEIIbHYIO JACSITEIbHOCTh U JI€ITEILHOCTD
JIPYTUX 00yHYaroIIXCs B IPOIIECCE B3AUMOIIPOBEPKH;

COOTHOCHTD pealIbHBIC U INIaHUPYEMBIEC PE3yJIbTAaThl HHIMBHIyalIbHOM 00pa3oBaTeIbHON NesTEIILHOCTH U
JleTIaTh BBIBOJIBL;

IIPUHUMATH PEIICHNE B YUCOHOM CUTYyaIH M HECTH 3@ HEr'0 OTBETCTBEHHOCTb;

CaMOCTOSITEIIBHO ONPEACIIATh IPUYUHBI CBOETO YCIIeXa UM HeycleXxa U HaXOAHUTh CIIOCOOBI BEIXOJIa U3
CUTyaIluH HEYCIIeXa,;

PETPOCIEKTUBHO ONpENeisITh, Kakue NEHCTBUS MO PEIICHHI0 y4eOHOW 3ajadyd WIM IapaMeTpbl 3THX
JIeHCTBUH MPUBEIH K IMOITYYSHHU IO MMEIOLIET0Cs IPOAYKTa y9eOHOM AesITeIbHOCTH;

JEMOHCTPUPOBATh MPUEMBI PErYJIMHHA ICHXO(DH3HOIOTHYSCKHX/IMOLMOHANBHBIX COCTOSIHUM  1UIs
mocTkeHuss d¢pdekra ycnmokoeHus (YyCTpaHEHHS OSMOIMOHAIBHOW HAMpsDKEHHOCTH), d(Pdekra
BOCCTaHOBJICHUs1 (OCia0ieHus] TpOSIBIIGHWH yTomuleHus), d¢pdexra axkTuBu3auuu  (ITOBBILICHUS
NICUX0(U3NOJIIOTHIECKOH PEaKTHBHOCTH).

Ilo3naBartenabHbie YY |
OO6y4aronuics TOIyIUT BO3MOKHOCT JUIs1 QOPMHUPOBAHUSI CIIEAY IOIMX ITO3HABATENbHBIX Y Y /1.

VYMeHne omnpeneniaTh MOHATHS, cOo37aBaTh OOOOIIEHHS, YCTaHABIMBATH AHAIOTHH, KIAaCCHU(HUIMPOBATSH,
CaMOCTOSITEJIBHO BBIOMPATh OCHOBAaHWS M KPUTEPHM U KIacCH(PHMKAIMHM, yCTaHABIMBATH IPHYUHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCY’KJICHHE, YMO3aKIItoueHue (MHAYKTUBHOE, JeAYKTHUBHOE,
T10 AaHAJIOTHH ) U JIEJIaTh BBIBOJIBI.

OO0y4arOIIUIICsI CMOXKET:

O00MPATh CIIOBA, COMOIMHEHHBIE KIIIOUEBOMY CIIOBY, OTPEEIISIFOIINE €TO IPU3HAKU U CBOWMCTBA;
BBICTPAUBATh JIOTHYECKYIO [IEMIOYKY, COCTOAIILYIO U3 KIIFOUEBOTO CII0BA U CONTOAYMHEHHBIX €MY CIIOB;
BBIICIISATH OOIIMIT IPU3HAK ABYX MIIM HECKOJILKHUX IIPEIMETOB WIIU SIBJICHUI 1 OOBSACHATH NX CXO/ICTBO;
OOBEANHATH TpPEIMETHI W SBJICHWS B TPYNIBl 10 ONpenenéHHBIM IpH3HaKaM, CpPaBHHUBATh,



KITaccupUIIAPOBATH ¥ 00001IaTh (PaKTHI U SIBICHHS,

BBIICIISITH SIBJICHUE U3 OOIIETO Psijia APYTHX SIBJICHUH;

OIIpCACIIATh O6CT05[TCJ'IBCTB3, KOTOPbIC NPEANICCTBOBAIM BO3ZHUKHOBCHHUIO CBA3U MCXKAY ABJIICHUAMU, U3
3TUX OOCTOSITENBCTB BBIJICISITH OIIPEIEISIIOIINE, CITOCOOHBIE OBITh MPUYMHON JAHHOTO SIBJICHUS, BBISIBIISTh
TIPUYHHBI U CJIEICTBUS SIBIICHUI;

CTPOUTH PACCYXKICHHE OT OOIUX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSM W OT YaCTHBIX SIBIICHUH K
00IIM 3aKOHOMEPHOCTSIM;

CTPOUTH PACCYKACHUEC HAa OCHOBC CPAaBHCHUSA IPEAMETOB U ﬂBﬂeHHﬁ, BBIACIIAA IIPU 9TOM O6H.ll/le IMMPU3HAKH,
M3JIaraTh MOJIy4CHHYI0 HH()OPMALHIO, HHTEPIPETUPYS €€ B KOHTEKCTE pelIaeMoi 3a1a4n;

CaMOCTOSITEIBHO yKa3blBaTh Ha MH(OPMAIHIO, HYXIAIOIIYIOCS B IPOBEpKE, Npenjaratb U NPHUMEHSTH
C1oco0 NPOBEPKH IOCTOBEPHOCTH HH(POpMAIIH;

BepOATN30BaTh SMOLMOHAILHOE BIIEUATIICHHE, OKa3aHHOE HA HETO NCTOYHHUKOM;

O6’])$ICHHTL SABJICHUA, IIPOLIECCHI, CBA3WM W OTHOUICHHSA, BBIABISICMBIE B XOAC NO3HABaTEJIbHOU U
HCCIIEIOBATENIbCKOW NIeATENbHOCTH (IIPUBOJUTH OOBSICHEHHE C HM3MEHEHHEM (OpPMBI TPEACTABIICHHUS,
OOBSICHATE, AETANU3NPYS WK 0000111as1; OOBSACHITE C 3aJaHHONU TOUKHU 3PCHHS);

BBIABJIATHL WU Ha3bIBATh IPHUYHHBI CO6I)ITI/I$[, SBJICHHUA, B TOM 4YHUCJIIC BO3MO)KHI)IC/HaI/I6OJ'Iee BEPOATHBIC
OPpUYNHBI, BO3MOXXHBIC ITOCJICACTBUS 3a}:[aHHOﬁ IMPHUYHHBI, CAMOCTOATECIIBHO OCYHICCTBJIAA NIPUYHUHHO-
CIICACTBEHHBIA aHaJIU3;

JlenaTh BBIBOJ, HAa OCHOBE KPHUTHYECKOTO aHaIM3a Pa3HBIX TOYEK 3PEHMs, IMOATBEPXKAATH BBIBOJ
cOOCTBEHHOM apryMeHTaIeH NITH CaMOCTOSTEIHHO MOTyYeHHBIMH JAaHHBIMH.

YMeHue co3naBarh, MPUMEHITh U MPeoOpa30oBbIBaTh 3HAKH U CUMBOJIBI, MOJICIIM U CXEMBI JUIsI PEIICHHS
yqe6H1)1x U ITIO3HABATCJIbHBIX 3a/1a4.

OO0y4aromnuiics CMOXKeT:

3.

0003Ha4YaTh CHMBOJIOM 1 3HAKOM IIPEAMET W/WJIH SIBJICHHE;

OTPE/ICIIAT JIOTHYECKUE CBSI3H MEX/y MPEIMETaMu W/HIIN SIBJICHUSMH, 0003HAYaTh TaHHbIC JIOTUYECKHE
CBSI3H C IIOMOII[bIO 3HAKOB B CXEME;

co3aBaTh a0CTPaKTHBIN WM peanbHbIH 00pa3 mpeMeTa u/WilH SIBJICHHUS;

CTPOUTH MOJICIIE/CXeMY Ha OCHOBE YCIOBHUH 3a/1a9d W/HIIH CTIOCO0a e€ peIIeHIS;

co37aBaTh BepOaJIbHBIE, BEIIECTBEHHbIE M WH(OPMAIIMOHHBIE MOJEIU C BBIIEICHHEM CYIIECTBEHHBIX
XapaKTePUCTUK 00bEKTa JIJIs OTIPEICIISHUS CITOC00a PEeIlIeH s 3314 B COOTBETCTBUH C CUTYallUEH;
MpeoOpa3oBhIBATH MOJIEIH C IICJIBIO BBISBIICHUS OOIUX 3aKOHOB, OMPEACISIONINX JaHHYIO MPEIMETHYIO
00J1aCTh;

MEPEeBOAUTE CIOXKHYIO TII0 COCTaBy (MHOTOAacHEeKTHYI0) HWHGpOpMAUI0 W3 TrpaduuecKoro WiHu
(hopmamm30BaHHOTO (CHMBOJIBHOTO) ITPEACTABIICHHS B TEKCTOBOE 1 HA00OPOT;

CTPOUTH CXEMY, AITOPUTM JIEHCTBUS, UCIIPABJISATH UM BOCCTAHABIMBATh HEU3BECTHBIN paHee aJirOPUTM Ha
OCHOBE UMCIOIIIETOCS 3HAHUS 00 00BEKTE, K KOTOPOMY IIPUMEHSIETCS aJITOPUTM;

CTPOUTH 10KA3aTENbCTBO: IIPSIMOE, KOCBEHHOE, OT IIPOTUBHOTO;

aHAJTU3UPOBATH/PEPIICKCUPOBATh OIBIT Pa3pabOTKH W pean3allid yYeOHOrO IPOCKTa, HCCIICIOBAHMS
(TEOpeTHUeCcKOTro, IMIMUPUIECKOT0) Ha OCHOBE MPEAJI0KEHHONW MpOoOJIEeMHON CUTyallid, MOCTaBJICHHON
LIeITH 1/WJTH 3aJaHHBIX KPUTEPUEB OIIEHKH MPOAYKTa/pe3yibTaTa.

CMBICTTOBOC UTCHHE.

OO0yJaroIIIiiCss CMOXKET:

4,

HaXOJUTh B TEKCTE TpeOyeMyro HHPOpMAaIIHIO (B COOTBETCTBHH C LIEISIMHU CBOCH JIEATEIHHOCTH );
OPHEHTHPOBATHCS B COAEPIKAHUU TEKCTA, IOHUMATh LIEJIOCTHBII CMBICH TEKCTA, CTPYKTYPHUPOBATh TEKCT;
yCTaHaBJIMBAaTh B3aMOCBS3b OITMCAaHHBIX B TEKCTE COOBITUM, SIBJICHUH, IPOIIECCOB;

PE3I0OMHPOBATH IIaBHYIO HJICIO TEKCTA;

KPUTHYECKH OI[EHUBATh COJIep KaHre U (OpMy TEKCTa.

DOpMHUPOBAHUE U PA3BUTHE DKOJIOTMYECKOTO MBIIUICHHS, YMEHUE IPUMEHSTD €r0 B MO3HABATEIILHOM,
KOMMYHHUKATHBHOH, COLIMAIILHOM TPAKTHKE U PO ECCHOHATBLHON OPHEHTAIINH.

OOyJaroIIHiCs CMOXKET:

OIpenensiTh CBOE OTHOUIEHUE K MPUPOJHOU CpeaE;

aHaJM3UPOBATH BIMSHUE YKOJIOTHYECKIX (DAKTOPOB HA Cpey OOUTaHUS KUBBIX OPTaHH3MOB;
MMPOBOJAUTH l'[pPI‘-IPIHHBIﬁ nu BepOHTHOCTHLIﬁ AHAaJIN3 DKOJIOTHYECKHUX CHTyaL{Hﬁ;

MIPOTHO3UPOBATHh H3MEHEHUS CUTYAIINHU MPA CMEHE ACHCTBUSA OAHOTO (haKTOpa Ha ACHCTBHE JAPYTroro
(akropa;



PAaCIpOCTPAHSITh SKOJOTHYECKHE 3HAHUS U YYAaCTBOBATh B MPAKTUUYECKUX JIE€aX M0 3allUTe OKPYIKAOIIEH
Cpebl;

BBIPAXKATh CBOE OTHOIIICHUE K IPUPOJIE YE€PE3 PUCYHKH, COUMHEHHSI, MOJICIN, TPOCKTHBIE pA0OTHI.
Pa3BuTHE MOTHBALINH K OBIAJCHHIO KYJIBTYPO aKTUBHOTO MCITOJIb30BAHUS CIIOBAPEH U IPYTUX MTOUCKOBBIX
CHUCTEM.

OO0y4JarOIIHIiCs CMOXKET:

OIpCACIIATh H€O6XO,E[I/IMBIC KJIHOYCBbIC ITIOMCKOBBIC CJIOBA U 3alIPOCHI;
OCYIICCTBJIIATH B3aUMO/ICHCTBHUE C QJICKTPOHHBIMU ITIOUCKOBBIMU CUCTEMAaMU, CJIOBAPSIMU

(bOpMI/IpOBaTL MHO>XKCECTBCHHYIO BI:I60pKy N3 ITIOUCKOBBIX UCTOYHHUKOB IJIA O6’BCKTI/IBI/I33LII/II/I PE3yJIbTaTOB
IIOUCKa,

COOTHOCHUTD ITOJIYYECHHBIC PE3YJILTATHI IOUCKa CO CBOEH JIeSATEIbHOCTHIO.

KommyHukaTtusabeie Y'Y /I

1.

VYMeHne OpraHu3oBbIBaTh y4YEOHOE COTPYJHHYECTBO M COBMECTHYIO NESITEIBHOCTh C YYHTEIEM U
CBEpPCTHHKaMH; paboTaTh HHAMBUAYIHHO W B TPyMNIE: HaXOAWTH OOIIEee pEeIIeHHE W pa3peniaTh
KOH(IIMKTHI HA OCHOBE COTJIACOBAHMSI MO3UINK U Y4€Ta HHTEPECOB; (pOpMyIHpOBaTH, apTyMEHTHPOBATh U
OTCTanBaTh CBOE MHEHHE.

OO0yYaroIINIiCs CMOXKET:

OTPENeISATH BO3MOYKHBIE POJIA B COBMECTHOH ICSITETHFHOCTH;

UrpaTh OMpPEIeIEHHYIO POJIb B COBMECTHOM JIESITEILHOCTH;

MIPUHUMATH TTO3ULHI0 cOOECeTHIKA, TOHUMAas TTO3UIINIO IPYTOTO, Pa3IndaTh B €ro peyn: MHCHHE (TOUKY
3pEHMS ), TOKa3aTEIBCTBO (ApTyMEHTHI), (PaKTHI; THIIOTE3BI, AKCHOMBI, TEOPHH;

OTPENEIIATh CBOU JACHCTBUS U ICHCTBUS NapTHEPA, KOTOPBIC CIIOCOOCTBOBAIIN MJIU MPEIATCTBOBATH
MPOTYKTUBHOM KOMMYHHKAIUH;

CTPOHTH TO3UTHUBHBIC OTHOIICHUS B IIporiecce YIeOHO U TO3HABATEIIFHOM ICITEIIPHOCTH;

KOPPEKTHO U apTyMEHTUPOBAHHO OTCTauBaTh CBOIO TOUKY 3PEHUS, B TUCKYCCUU YMETh BBIJIBUTAThH
KOHTPapryMeHTHI, iepedpa3upoBaTh CBOIO MBICIH (BJIaICHIE MEXaHU3MOM YKBHUBAJICHTHBIX 3aMCEH ),
KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATH OIMIUOOYHOCTH CBOETO
MHEHUsI (€CITM OHO TaKOBO ) U KOPPEKTUPOBATH €T0;

MpeAIaraTh aTbTePHATUBHOE PEIICHUE B KOH(IIUKTHOM CUTYaIHH;

BBIJICJISITH OOITYIO TOUKY 3PEHUSI B IUCKYCCHH;

JIOTOBAapUBAThCS O TPaBUJIaX M BOMPOCAX I OOCYKICHUS B COOTBETCTBUU C ITOCTABIICHHOM Iepen
rpyInmnoizajgayeii;



OpPraHW30BBIBaTh y4eOHOE B3aWMOJECHUCTBHE B IpyIIe (ONpenensTh OOIIHe LENH, pacHpeneisTs pPOIH,
JIOTOBapUBATHCS APYT C APYTOM U T. 11.);

YCTpaHsITh B paMKax AHajiora pa3pbiBbl B KOMMYHHUKAIINW, 00YCIIOBIIEHHBIC HETOHMMaHHEM/HENPUSITHEM CO
CTOPOHBI co0eceTHHKA 33729, (POPMBI MITH COJEPKaHUS AHAIIOTA.

VYMeHue 0CO3HaHHO HCHOJIB30BaTh PEYEBBIE CPEICTBA B COOTBETCTBUM C 3a7a4eil KOMMYyHUKALUU IS
BBIPDOKEHUSI CBOMX WYYyBCTB, MBICICH W TOTPEeOHOCTEW [UIsl IUIAHUPOBAHUS M PEryJsiuu  CBOEH
JIeATEeIIbHOCTY; BJIaJICHUE YCTHON M MUCEMEHHOM PEeUYbl0, MOHOJIOTMYECKON KOHTEKCTHOH pEeUbIo.

OO0yJarOIIHIiCs CMOXKET:

OTIPEEIATH 33/1a4y KOMMYHHKAIIUU U B COOTBETCTBHH C HEH OTOMPATh PEUEBHIC CPEICTBA;

OTOMpATh U MCIIOJIB30BaTh PEUEBHIE CPENICTBA B MPOIleCCe KOMMYHHUKALIMN C IPYTUMU JTIOABMH (IHaJIOT B
rmape, B MaJioil rpymne  T. 1.);

MPEACTABIIAT B YCTHON MIIM MIChbMEHHOU (hopMe pa3BEPHYTHIH IITaH COOCTBEHHOU AEATETFHOCTH;
coOmonaTh HOPMBI NYOJIMYHON pedH, perjaMeHT B MOHOJIOI€ M JUCKYCCHM B COOTBETCTBHH C
KOMMYHHMKaTHUBHOM 3anaueil;

BBICKA3bIBAaTh 1 000CHOBBIBATH MHEHUE (CYK/I€HHE) U 3aIIpalllnBaTh MHEHHE NapTHEPa B paMKax JUaJIOra;
TIPUHMMATH PEIICHHE B XOE THAJIOTa U COTIIACOBBIBATH €TI0 C COOECETHUKOM;

co37aBaTh NMHMCHMEHHBIE KJIMIIMPOBAHHBIE M OPUTHMHAJIbHBIE TEKCTHI C MCIOJIB30BAHUEM HEOOXOIUMBIX
pEYEBBIX CPEICTB;

HCTIOJIB30BaTh BepOaIbHbIe CPEACTBa (CPEACTBA JOTHIECKON CBSI3M) JUIsl BBIASICHUSI CMBICIOBBIX OJIOKOB
CBOETO BBICTYIUICHHUS;

HCIIOJIB30BAaTh HeBep6aJ'II)HLIe CpE€aACTBa UJIN HarJIAAHbIC MaTCpHAJIbI, HOI[I‘OTOBJ'ICHHI)IG/ OTO6paHHLIe mona
PYKOBOJACTBOM YYHTEIIS;

JlenaTh OLEHOYHBIM BBIBOJ O JOCTHXKEHHH IEIM KOMMYHHKAIIMK HEMOCPEICTBEHHO IOCIIE 3aBEpLICHHS
KOMMYHHUKaTHBHOI'O KOHTaKTa 1 0OOCHOBBIBATH €TO.

dopmMupoBaHHe U pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCHOJB30BaHUS HWHQOPMAlIHMOH- HO-
KOMMYHHUKalMOHHBIX TexHoJoru# (nanee — MKT).

OO0y4JaroIIHIiCs CMOXKET:

LeJICHAIPABICHHO WCKAaTh M HCIIOJIB30BaTh WH(OPMAIIMOHHBIE PECYpChl, HEOOXOAMMBIE IS PEIICHHS
y4eOHBIX U IPAKTHYECKHX 3aad, ¢ momouipio cpencrs MKT;

B])I6I/IpaTI), CTPOUTH U UCITIOJIB30BaTh aICKBATHYIO I/IHq)OpMaLlI/IOHHyIO MOJECJIb JJIA Ie€pegavu CBOUX MBICJICH
CpeACTBaMH €CTECTBEHHBIX ¥ (POPMaJIbHBIX A3BIKOB B COOTBETCTBHH C YCIOBUSAMHI KOMMYHHKALIUH;
BBIACIIATH I/IHq)OpMaLII/IOHHI:Jﬁ aCIICKT 3aJla4u, ONEpHUpoOBaTh JaHHBIMHU, UCIIOJIB30BATh MO- ACJIb PCUICHUA
3a[a4u;

HCIOJB30BAaTh KOMIIBIOTEPHBIC TEXHOJOTMH (BKJIOYas BBHIOOpP aleKBAaTHBIX 3a/Jade HHCTPYMEHTAIbHBIX
MIPOrPaMMHO-AIIAPATHBIX CPEJCTB M CEPBUCOB) LTS PEIICHHSI HHPOPMALIK- OHHBIX © KOMMYHHKAITUOHHBIX
y4eOHBIX 3aJa4, B TOM 4YHCIIC: BBIUMCJICHHME, HalMCaHWE IIMCEM, COYMHEHHH, IOKJIanoB, pedeparos,
CO3/1aHME ITPEe3EHTAINH U JIp.;

HCIIOJIb30BaTh HHMOPMALHUIO € y4ETOM STHYECKUX U IIPABOBBIX HOPM;

co3naBaTh HWH(OPMAaIMOHHBIE pPECYpChl pa3HOro THIIA W JUISl Pa3HBIX aylIWTOpUH, coOIroaaTh
“H(}OPMAIMOHHYO TUTHEHY U PaBHi1a MH(POPMAIIMOHHO 6€3011aCHOCTH.

[MpeaMeTHBIMHU pe3ybTaTaMu 00y4yeHus pusuke B 7-9 kiaccax siBJASIOTCS:

(hopmupoBaHHEe TPEICTAaBICHHH O 3aKOHOMEPHOW CBSI3M W II03HABAEMOCTH SIBJICHUH NpPUPOABI, 00
OOBEKTHMBHOCTH HAy4HOT'O 3HAHHSA; O CHUCTeMOOoOpasyiomied ponu (GU3MKU [UIA pPa3BUTUSA IPYTUX
SCTECTBEHHBIX HAYK, TEXHUKH H TEXHOJIOTHIA; HAyYHOI'O MUPOBO33PCHHUS KaK pe3yJibTaTa H3y4eHHs OCHOB
CTpOEHUS MaTepuH U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

3HaHUS O TPHUPOJAE BAKHEHIINX (U3NYSCKUX SIBJICHHI OKpY)KAIOIIEr0o MHpa W MOHUMaHHE CMBICIa
(hU3HYECKHX 3aKOHOB, PACKPBIBAIOIINX CBSI3b N3YYCHHBIX SBJICHH;

(hopMHUpOBaHHE IEPBOHAYAIBHBIX IIPEACTABICHUHA O (U3NYSCKOH CYIIHOCTH SIBJICHUH TPUPOIBI
(MeXaHWYEeCKNX, TEIUIOBBIX, AJIEKTPOMAarHUTHBIX M KBaHTOBBIX), BHJaX MaTepuu (BEIIECTBO M TIOJE),
IBIDKEHHM KaK CIIoco0e CYIIeCTBOBaHMS MATEPHH; YCBOCHHE OCHOBHBIX HJIEH MEXaHUKH, aTOMHO-
MOJIEKYJISIPHOTO yYEHHUsI O CTPOCHHMH BEIECTBA, DJIEMEHTOB JJIEKTPOJMHAMUKH U KBAaHTOBOH (pHM3MKH;
OBJIaJICHUE MOHSATUHHBIM aNapaToM U CHMBOJIMYECKHUM SI3bIKOM (DU3HKH;



e yYMEHHS IT0JIb30BAThCSI METOIAMH HAYYHOTO MCCIICIOBAHUS SABJICHUN IPUPOJBI, IPOBOINUTE HAOIIOACHHUS,
IUIAHUPOBATh M BBINOJHATH OKCIEPHUMEHTHI, 00padaThiBaTh pPe3yJbTaThl W3MEPEHUH, IpEeACTaBIIAThH
pe3ybTaThl U3MEPEHUH ¢ MOMOINBIO TabuI, TpaduKoB U (HOpMyI, OOHAPYKUBATh 3aBUCHMOCTH MEXIY
(huzmuecKkMH BETMYMHAMH, OOBSICHSTD MOJTyYEeHHBIE PE3yJIbTAThl U JeJaTh BHIBOJIbI, OLIEHUBATH T'PAHUIIBI
MOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUIL;

e yMEHHUS IPHMEHATH TEOPETHYECKHE 3HAHWS IO (M3HMKE Ha MPAKTHKE, pemars (GU3NYecKHe 3aladd Ha
HPUMEHEHHE NOJTyYEHHBIX 3HAHUI;

® YMCHUS M HaBBIKH IPUMEHSTH NIOJTyUEHHBIC 3HAHUS 151 OOBSICHEHHSI IPUHIIUIIOB NEHCTBUA  BaXXHEHIINX
TEXHUYECKHX yCTPOMCTB, (pabOTHI) MalllMH M MEXaHW3MOB, CPEJICTB MEPEIBIKEHUS U CBSI3H, OBITOBBIX
l'[pI/I60pOB, MPOMBINIJICHHBIX TEXHOJIOTMYCCKHUX IIPOUECCOB, PCIICHUSA TPAKTUYICCKUX 3aaa4 HOBCGHHGBHOﬁ
JKU3HH, oOecrieueHns: O6€301MacHOCTH CBOEH JKM3HM, PALMOHAIBHOTO IMPHUPOIOIIOIB30BAHUS U OXPaHBI
OKpY>Karoliei cpenbl; BIUSHUSA TEXHUIECKUX YCTPOICTB Ha OKPYIKAIOIIYIO CPELy;

® OCO3HaHHWEC BO3MOXKHBIX IPUYUH TCXHOTCHHBIX U OKOJIOTHYCCKUX KaTaCTpO(i).

e OCO3HaHWE HEOOXOIMMOCTH NPUMEHEHMs JOCTIKEHWH (QHU3MKM W TEXHOJIOTMH Ul paluOHAIBHOTO
MIPUPOJONOIL30BAHHS;

® OBJIa/ICHHE OCHOBAMH 0E€30IaCHOI0 MCIOJIb30BAHMSI €CTECTBEHHBIX U MICKYCCTBEHHBIX 3JICKTPHUYECKUX U
MarHUTHBIX TIOJIEH, OJIEKTPOMAarHUTHBIX M 3BYKOBBIX BOJIH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
MOHM3UPYIOIINX HW3Iy4eHUH BO M30€KaHWE WX BPEJHOIO BO3ACHCTBHSI Ha OKPYXKAIOLIYIO cpeny U
OpraHu3M 4YelI0BEKa;

e (QopmupoBaHue yOESKIEHHS B 3aKOHOMEPHOW CBSI3M W II03HABAEMOCTH SIBJICHUH IIPUPOJIBI, B
00BEKTHBHOCTH HAayYHOT'O 3HAHMS, B BEICOKOW IIEHHOCTH HAayKH B PAa3BUTHH MaTepUaIbLHOU M JyXOBHOM
KYJIBTYPbI TIOAEH;

® Da3BUTHE TEOPETHYECKOrO0 MBIIUICHHS Ha OCHOBE (OPMHPOBAHWS YMCHUI yCTaHABIMBATH (AaKTEHI,
paznuyarh MPUYMHBL W CIEACTBHSA, CTPOMTH MOJSIM U BBIOBUTATH THIIOTE3Bl, OTBICKUBATH H
(hopMyIHpOBaTh AOKA3aTeNbCTBAa BBIABUHYTBHIX THIIOTE3, BHIBOIUTH M3 IKCICPUMCHTAIBHBIX (DaKTOB H
TEOPETUYCCKUX MOJICTICH (PU3UUCCKUE 3aKOHBI;

e Dpa3BUTHE YMEHHWs IUIAHUPOBATh B ITOBCEJHEBHOM JKU3HU CBOM IEHCTBHSI C IPUMEHEHUEM IOJYy4YeHHBIX
3HAHWH 3aKOHOB MEXaHUKH, 3JCKTPOAWHAMHKH, TEPMOJAMHAMHKH M TEIUIOBBIX SIBICHHH C LENIBIO
cOepeeHHsT 30POBbS;

e (opMHUpOBaHHE NPEACTABICHUN O HEPAMOHAIBHOM HCIIOJIB30BaHHH PUPOIHBIX PECYPCOB U SHEPTHH,
3arpsI3HEHUH OKPY KAIOIIeH CpeIbl KaK CIISCTBIE HECOBEPIICHCTBA MAIIIMH K MEXaHH3MOB.

® KOMMYHHUKATHBHbIC YMEHHS: JIOKJIAIbIBATH O pE3yJbTaTax CBOErO HCCICAOBaHUs, Yy4acTBOBaThb B
JUCKYCCHUH, KPaTKO M TOYHO OTBEYaTh HA BOIPOCHI, HUCIIOJIb30BaTh CIIPABOYHYIO JUTEPATYPy U Apyrue
UCTOYHUKH HH(DOPMALUH.

BbInyCKHHUK HAY4YMTCS:

co0JIr01aTh ITpaBuiia 0€30MacHOCTH U OXPaHbl TPYAA MPU padoTe C yUeOHBIM U J1a00PaTOPHBIM 000PYIOBAHUEM;

IMOHUMAaTh CMBICJI OCHOBHBIX (DM3MYECKHX TEPMHUHOB: (hru3nueckoe Teio, punieckoe sBiieHne, (uznydeckas
BEJIMYMHA, € AMHULBI H3MEPEHHUS,;

pacrio3HaBaTh IMPOOJIEMBI, KOTOPHIE MOYXHO PEIIMTH IPU HOMOIIM (PH3MYECKHX METOJOB; aHAIN3HPOBATh
OTJIEINTbHBIC OTAIbI IPOBEICHUS HCCIICIOBAHNN H MHTEPIIPETHPOBATH PE3YJIbTaThl HAOIIOACHUH H OTIBITOB;

CTaBHUTB OIIBITHI [0 UCCICAOBAHUIO (GDU3NUCSCKUX SIBICHUH Wi (HU3MISCKHX CBOWCTB Tel 0€3 HCIONBb30BaHUs
MPSIMBIX H3MEPEHHIT; TPU 3TOM (POPMYIHUPOBATh MpobiieMy/3a1ady y4eOHOro IKCIIEPHUMEHTa; COOUPATh YCTAHOBKY
13 MPEUI0KEHHOT0 000PY/I0BAHHS; TPOBOIUTD OIBIT U (POPMYITHPOBATH BHIBOIBI.

[Ipumeuanue. [Ipu mpoBeACHNUH UCCITE0BaHUS HU3MUSCKUX SIBICHHI U3MEPUTENIbHBIC MPHUOOPBI UCIIONB3YIOTCS
JMIIb KaK TaTYUKHA U3MEPEeHHs (PU3MUecKuX BeMTWYMH. 3allMCH TIOKAa3aHUH NPSIMBIX U3MEPEHUH B 9TOM CiIydae He
Tpedyercs.

MMOHUMATh POJIb SKCIICPUMEHTA B IIOJIYYCHUH HAy YHOH HHPOPMALINH;

MIPOBOJUTh NPSMBIC H3MEPECHUs (U3MYECKUX BEJIMYHH: BPEMs, pPAcCTOSHHE, Macca Tella, O0OBbeM, CHIIA,
TeMIieparypa, aTMoc(epHOe TaBJICHUE, BIAXHOCTh BO3IyXa, HANPsOIKCHHE, CHJIa TOKa, pagualroHHbIH (oH (c
WCIOJb30BAHUEM JO3MMETpa); HpU OSTOM BBIOMpAaTh ONTHMAIBHBIA CIOCOO H3MEPEHHs W UCIOJIB30BaTh
MPOCTEHIIIIE METO bl OLICHKH MMOTPEITHOCTEH H3MEPEHUH.



[Ipumeuanue. Jlrobas ydyeOHasi mporpamMma J0KHA OOecrieunBaTh OBJIAJEHUE MPSIMBIMA M3MEPEHHUSIMH BCEX
MEePEYUCICHHBIX (PU3MYECKUX BETUYMH.

MIPOBOJUTH MCCIICIOBAaHUE 3aBUCUMOCTEH (PM3NYECKUX BEJIMYUH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUI: TIpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yibTAThI TOIyYCHHON 3aBUCUMOCTH (PM3NYECKUX BEUYHH B
BHI€ TAOIHII ¥ IPa(UKOB, AETATh BEIBOJBI I10 PE3yJIbTaTaM UCCIIEIOBaHMS;

MIPOBOJUTh KOCBEHHBIE H3MEPEHMsI (PU3MUYECKMX BEIMYMH: IIPH BBIIOJHEHWH HW3MEpPEHUH coOuparh
SKCIIEPUMEHTAIBHYIO YCTaHOBKY, CJIEIysl IpPEIJIOKEHHOW HHCTPYKIWHM, BBIYHCIATH 3HAUYCHWE BEIUYHWHBI H
aHAJIU3UPOBATH OTyYECHHBIE PE3YIbTATHI C yUETOM 33JaHHOM TOYHOCTH U3MEPEHHUI;

AHAIM3UPOBATh CUTYAIlMH NPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSIBICHUE H3YYCHHBIX
(hM3HYECKHX SIBJICHHUI M 3aKOHOMEPHOCTEH 1 IPUMEHSITh UM IO ECS] 3HAHUS ISl UX O0BSICHEHUST;

MOHUMATh MPHHIHUIBI IEUCTBUS MAallIWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHsI MX O€30MacHOTO
HCITOJI30BAHMSI B TOBCEITHEBHOM KN3HH;

HCII0JIB30BATh IIPY BBHIIIOJIHEHUH YUCOHBIX 33]1a4 HAYYHO-TIONYJIIPHYIO JUTEPaTypy O (PM3MUECKHUX SIBICHMSIX,
CIIPaBOYHBIC MaTEepUaIBI, pecypchl IHTepHeT.

BbIyCKHMK NOJYYHT BO3MOKHOCTb HAYYMTBHCH:

OCO3HAaBaTh [IEHHOCTh HAYyYHBIX UCCIICOBAHMI, POJIb (PU3NKH B PACIIUPEHHUHN IPEICTABICHHH 00 OKpYKaroIIieM
MHPE U €€ BKJIaJ B yIy4IIEHNE Ka4eCTBa KU3HU;

WCIIONIb30BAaTh IIPUEMBI TOCTPOCHMS (U3MUECKUX MoAenel, moucka W (GOpMyIUPOBKH TOKA3aTEIbCTB
BBIJIBUHYTHIX THIIOTE3 U TEOPETHUECKHUX BHIBOIOB HA OCHOBE SMITMPUYECKH YCTAHOBIICHHBIX (DAKTOB;

CPaBHHMBATh TOYHOCTh M3MEPEHUS (U3MUECKUX BEIMYWH 110 BEJIMYNHE MX OTHOCHTEIHLHOW MOTPEIIHOCTH IPHU
IIPOBEICHUH ITPSIMBIX U3MEPEHUH;

CaMOCTOSITEJIFHO IIPOBOIUTH KOCBEHHBIE H3MEPEHMSI U MICCIIEOBaHMS (PU3MUECKUX BEJINYUH C UCTI0Ib30BAHUEM
Pa3IMYHBIX CIIOCO00B M3MepeHNUsT (PU3NUECKUX BEIMYUH, BEIOUPATh CPEACTBA U3MEPEHUS C YyUYETOM HEOOXOAMMOMN
TOYHOCTH U3MEpPEHHU I, 000CHOBBIBATH BBEIOOD CrIOC00a H3MEPEHMSI, aIeKBATHOT'O IIOCTAaBIECHHOMN 3aa4e, IPOBOIUTH
OIICHKY JOCTOBEPHOCTH IOy YEHHBIX PE3yJIbTaTOB;

BOCIIPUHUMATh MHGpOpMaInio (HHU3UYECKOro COJIEp)KaHWUsS B HAYYHO-TIONMYJISIPHOW JINTEpaType M CpPeICTBax
MaccoBOW HMH(}OpMaIMU, KPUTHUYECKH OLICHHWBATHh MOJYYEHHYIO WH(OPMALMIO, aHAU3UPYS €€ COJACpPKaHHE H
JTaHHBIE 00 UCTOYHIKE MH(OPMALIHH;

co37aBaTh COOCTBEHHBIE MICHbMEHHBIE U YCTHBIE COOOIICHUS O (PM3MUECKHX SBJICHUAX Ha OCHOBE HECKOIBKUX
HCTOYHUKOB WMH(GOPMAaLMH, CONPOBOXXIATh BBICTYIUICHHE NPE3CHTALNEH, YUUTHIBas OCOOCHHOCTH ayIUTOPHUH
CBEPCTHHUKOB.

MexaHnyeckue siBJICHUS
BbINyCKHHUK HAYYMTCH:

pacrio3HaBaTh MEXaHHUECKHUE SIBJICHUS U OOBSCHATH HA OCHOBE MMEIOLINXCS 3HAHUH OCHOBHBIE CBOWCTBA WIIH
YCIIOBHS TPOTCKaHHWS JTHX SBICHHWI: paBHOMEpPHOE M HEPaBHOMEPHOE [BIDKCHHE, pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE NPSMOJIMHEIHOE ABI)KEHIE, OTHOCUTEIIBHOCTh MEXaHHYESCKOTO IBUKCHHUS, CBOOOIHOE NTaICHHUE
TeJI, PABHOMEPHOE JBI)KEHUE 110 OKPY>KHOCTH, HHEPLHS, B3aHMOJICHCTBHE TEJI, PEaKTHBHOE JIBIKCHHUE, ITepeaaya
JABJICHUS] TBEPABIMH TEJaMH, XHIKOCTSIMH W ra3amH, aTMOc(epHOe NaBJCHHUE, IUIaBaHHE TEJl, PABHOBECHE
TBEPABIX TEJ, WMEIOIIUX 3aKPEIUICHHYI0 OCh BpalleHMs], KoseOaTelbHOe JABM)KEHHME, DPE30HAHC, BOJIHOBOE
JBHKCHUE (3BYK);

OIMMHUCBHIBATh M3YYCHHBIC CBOICTBaA Tel U MeXaHUYECKHE SABJICHUSA, UCIIOJIB3Ys (bI/ISquCKI/Ie BCIIMYHHBI. IIYTh,
nepeMenieHne, CKOpoCTh, YCKOpeHHe, Iepro/1 0OpallieHust, Macca Tejla, TNIOTHOCTh BEILeCTBa, CHIIa (CHJia TSHXKECTH,
CHJIa YNPYTOCTH, CHJIa TPEHU:), NaBJCHHE, MMIIYJIbC Teja, KMHETHYeCKas SHeprus, MOTEHIWalbHas JHeprus,
MexaHu4eckas pabora, MexaHu4eckas MouiHocTh, KI1/1 mpu coBepmieHHH paGoOThI C UCHOIB30BAHUEM IIPOCTOTO
MEXaHW3Ma, CWIa TPEHHs, aMIUINTYyJa, MEepUOA M YacToTa KoJeOaHWH, JJIMHA BOJHBI M CKOPOCTH €€
pacmpocTpaHeHUs; MPH ONHCAHWUH MPABWIBHO TPAKTOBaTh (PU3MUYSCKUIl CMBICH HCIIONB3yEMBIX BEJIHYUH, HX
0003Ha4YeHHs] M €IMHULIBI W3MEPEHUsl, HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIIME NAaHHYIO (PM3HUECKYIO BEJIIMYHHY C
ApYTYUMH BEJIMYUHAMU, BBIYUCIIATH 3BHAYCHUEC (1)1/131/1‘1601(0171 BCJIMYUHBI,

AHaJIM3NPOBATH CBOMCTBA TCJI, MCXaHUYCCKUEC ABJICHHUA U ITPOLCCCHI, UCIIOIb3Yys q)I/I3I/I‘-IeCKI/Ie 3aKOHBI: 3aKOH
COXpaHCHUsA OHCPIruu, 3aKOH BCEMUPHOTO TATOTCHUA, TIPUHIAIT Cynepno3numuun CUJ1 (HaXO)KJIeHI/Ie
paBHOzelcTBytomei cuiel), |, 11 u 11l 3akorsr HeloToHa, 3aKk0oH cOXpaHEHHUS HMITYyJIbCa, 3aKOH |'yka, 3aKOH
[Nackais, 3ak0H ApXHMeZa; IPU 3TOM pa3inyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHa M €ro MaTeMaTH4eCKoe
BBIpaXXCHUE;



pas3jmyaTb OCHOBHBIC IMMPHU3HAKH HW3YUCHHBIX (I)I/ISI/I'-ICCKI/IX MOﬂeHeﬁZ MaT€pHuaJibHasd TOYKa, HHCPHUaJIbHAA
CHCTEMaOTCYeTa;
peliarth 3aja4u, UCIob3ys PU3NYECKHE 3aKOHBI (3aKOH COXPAHEHHsI SHEPTHH, 3aKOH BCEMUPHOTO TITOTEHHS,
npuHoun cyneprosunuu cui, |, 11 u Il 3akorsr HeloToHa, 3aK0OH COXpaHEHHS WMITyJbca, 3aKOH | 'yKa, 3aKOH
ITackans, 3akoH Apxumena) U GOPMYIIbI, CBI3BIBAIONINE (PU3NYECKAE BETUIUHBI (ITyTh, CKOPOCTh, YCKOPEHHE,
Macca Tella, IUIOTHOCTh BEIIECTBAa, CHJIA, JAaBJICHHWE, MMITYJILC Tella, KMHETHYecKas SHEprus, IMOTEHIMaJIbHAs
9Heprus, MexaHH4deckas pabora, Mmexanudeckas MomHocth, KI1/] mpocToro MexaHu3Ma, CHiia TPEHUs CKOJIBKCHUS,
KOO(QQUIMEHT TpPEHUs, AaMIUIMTYAa, IepUoJ M 4YacToTa KoJieOaHWil, /JJIMHAa BOJHBI M CKOPOCTh €€
pacnpocTpaHEeHHs): Ha OCHOBE aHajKM3a YCJIOBHS 3aJa4d 3allMChIBaTh KPAaTKOE YCIIOBHE, BBLACIATH (U3NYECKUE
BEJIMYMHBI, 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ PEIICHHS, TPOBOJUThH PacdeThl U OLEHNUBATH PEAIbHOCTh
TTOJIy4Y€HHOT 0 3HAYeHU ST PU3NUECKOI BETMIHNHEI.
BbINyCKHHK MOJYYHT BO3MOKHOCTb HAYYMTBHCH:
HCIOJIb30BATh 3HAHUS O MEXaHUYECKHUX SIBIICHUAX B IIOBCEIHEBHOW KU3HU 11 oOecriedeHus 0e3011aCHOCTH IPH
oOpaleHny ¢ MpudopaMu ¥ TEXHUYECKUMHU YCTPOHCTBAMH, ISl COXPAaHEHUSI 3I0POBbs U COOJIIOICHUST HOPM
9KOJIOTHYECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpeie; MPUBOAUTE IIPUMEPHI TPAKTHUYECKOTO UCIOIb30BaHUS
(U3MYECKHX 3HAHMA O MEXaHWYECKUX SBICHHUAX M (H3MYECKUX 3aKOHAX; IIPUMEpbl  HCIOIB30BAHUS
BO300HOBIIIEMBIX HCTOYHHKOB SHEPTHHU; SKOJIOTUYECKHX ITOCIISICTBU I HCCIIEA0BAHIS KOCMHYECKOTO IIPOCTPAHCTBR;
pa3auyaTh rpaHyIbl IPUMEHUMOCTH QU3NYECKUX 3aKOHOB, TOHMMATh BCeoOIIMil XapakTep (pyHaaMeHTaIbHbIX
3aKOHOB (3aKOH COXpaHEHWs] MEXaHWYEeCKOW SHEPruu, 3aKOH COXPAaHEHHsS WMITYJIbCca, 3aKOH BCEMHPHOTO
TATOTEHUS1) ¥ OTPAaHUYEHHOCTH MCIT0JIb30BaHMs YaCTHBIX 3aKOHOB (3akoH I 'yka, Apxumena u ip.);
HaXOAUTh aJIeKBATHYIO NMPEIJIOKEHHOHW 3ajnade (PU3MYECKYyI0 MOJENb, pa3pelars NpodsieMy Kak Ha OCHOBE
HMMEIOIINXCSI 3HAHUH IO MEXaHUKE C MCIIOJIb30BAaHUEM MAaTEeMaTHYeCKOro alrnapara, Tak ¥ Py ITOMOIINM METOI0B
OLICHKU.

TensioBble sIBJIeHUS

BbINyCKHHUK HAYYMTCS:
pacro3HaBaTh TEIJIOBBIC SIBICHUS U OOBSCHATH Ha 0a3e NMEIOIIMXCS 3HAHUIT OCHOBHBIE CBOMCTBA MJIU YCIIOBUS
MPOTEKAHMS ITUX sIBJICHUI: MU dy3us, n3MeHeHne o0beMa Tell TPU HarpeBaHuH (OXJIaKICHUH), OobIIas
CKHUMAaeMOCTh Ia30B, Majlasi CXKMMAEeMOCTh KHIKOCTEH M TBEP/BIX Tell; TEIUIOBOE PaBHOBECHE, NCIIAPEHNUE,
KOHJCHCAINsI, TUTABJICHNE, KPUCTAIUIN3ANNsI, KUTICHHE, BIAXKHOCTh BO3/1yXa, PA3JINYHBIE CIIOCOOBI TEIIIONepeaun
(TEeTIoNPOBOIHOCTD, KOHBEKIIHS, U3JIyUCHHE), arpEraTHBIC COCTOSIHUS BEIIECTBA, MOTIIONIEHUE SHEPTHH TIPH
HCIIAPEHUH KUJIKOCTH U BBIIETICHUE €€ NIPU KOHICHCALIUY ITapa, 3aBUCUMOCTh TEMITEPATypbl KUIIEHUS OT JaBICHUS;
OTIMCHIBATh N3y4YECHHBIE CBOWCTBA TN U TEIUIOBBIE SIBJICHUS, UCTIOJB3Ys (PU3MUECKHE BETMYMHBI: KOJIHYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEPT U, TEMIIEPATypa, yIeTIbHas TeIJIOEMKOCTh BEIIECTBA, yAeIbHas TeIUIOTa [IJIaBJICHHUS,
yZAenbHas TEIUI0Ta Mapoo0pa3oBaHusl, yAe/IbHAs TEIUIOTa CrOPaHUs TOIUINBA, KOG (UINEHT OJIE3HOTO AEHCTBUS

TEIJIOBOTO ABUTATENIS; TP OIMCAHWUH MPAaBUIHHO TPAKTOBATh (PU3NIECCKUI CMBICI UCTIONB3YEMbIX BETUYHH, HX
0003HAYCHNSI ¥ €OUHUIBI M3MEPEHUS, HaXOAUTHh (POPMYJIBI, CBSI3BIBAIOIINE NAHHYIO (PU3NUECKYIO0 BEIHMYHHY C
JIPYTHUMH BETUYNHAMH, BBIYUCIITH 3HAUCHUE (PU3NIECKON BETMYNHBI,

AHAIN3UPOBATh CBOMCTBA TEJI, TEIUIOBBIC SIBJICHHUS M IIPOLIECCHI, UCTOJIb3Ysl OCHOBHBIEC IOJIOXKEHHUS aTOMHO-
MOJEKYISIPHOTO YUYEHHUS O CTPOCHHUH BEIIECTBA U 3aKOH COXPAHEHUS SHEPIUY;

pazu4aTh OCHOBHBIC TPU3HAKH U3YUEHHBIX (PU3HUECKHUX MOJIEIIEH CTPOCHUSI Ia30B, )KUIKOCTEH 1 TBEPIBIX TEIT;

IIPUBOAMTE IPUMEPHI TPAKTHYECKOTO UCIIOJIE30BaHuUS (PU3NUECKHUX 3HAHUI O TeIUIOBBIX SIBICHUSX;

pelaTh 3a1a4M, UCIONb3Ys 3aKOH COXPAaHEHMS SHEPrHH B TEIUIOBBIX ITpolieccax M (pOpMyYIIbl, CBA3BIBAIOLINE
(u3ugeckne BENMYUHBI (KOJIMYECTBO TEIUIOTHI, TEMIIEpaTypa, YAEIbHAas TEIUIOEMKOCTh BEIIECTBA, yAEIbHAs
TEIUIOTa TUIABJICHUS, YAETbHAS TEIUIOTa MapooOpa3oBaHus, yACIbHAs TEIJIOTA CTOPAHUS TOIUIHMBA, KO3 uIueHT
TI0JIE3HOTO JIeHCTBHSI TEIUIOBOT'O ABUTATENs1): HA OCHOBE aHAJIM3a YCIJIOBHS 33/1a4H 3allMChIBATh KPATKOE YCIIOBHE,
BBIICIATE (PU3HMYECKHE BEMYMHBI, 3aKOHBI M (pOPMYJIbl, HEOOXOUMBIE ISl €€ PELICHUs], IPOBOANTH PACUYEThl U
OILICHUBATh PEAJILHOCTH [TOJTy YeHHOT'0 3Ha4eHU s (PU3UUECKON BETUYHHBI.

BbINyCKHMK MOJYYHT BO3MOKHOCTb HAYYMTBHCH:

HCTIONIB30BaTh 3HAHUS O TEIUIOBBIX SIBICHUAX B MOBCEIHEBHOW >KU3HM I oOecredeHus: 0€30IacHOCTH MPH
oOpailieHnn ¢ mpuOOpaMH M TEXHUYECKHMMH YCTPOWCTBaMH, Ui COXPAHEHHs 30POBbsl U COOIIOJACHUS HOPM
SKOJIOTMYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpelie; MPUBOIUTE MPUMEPHI IKOJIOTUUECKUX MOCIEACTBUNA pabOThI
JBUTaTeJIeii BHYTPEHHETO CTOPAaHMS], TEIUIOBBIX M THIPO3JIEKTPOCTaHIIHII;



pasnu4aTh TpaHUIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIINi XapakTep GyHaaMeHTaIbHbIX
(hM3MYecKNX 3aKOHOB (3aKOH COXPAaHEHHUS SHEPTUHU B TEIUIOBBIX IIPOIECCaX) M OTPAHMYEHHOCTh HCIIOJIb30BAHMS
YaCTHBIX 3aKOHOB;

HaxOJUTh a/JIC€KBATHYIO MPEUIOKEHHON 3amade (U3NYECKyI0 MOJEIb, pa3pemarh MpoOjeMy Kak Ha OCHOBE
HMMEIOIIUXCS 3HAHUHN O TEIUIOBBIX SIBIICHHUSIX C UCIIOIB30BAHUEM MATEMATUYECKOIrO almnapara, TaK U NPy MOMOIIH
METOJOB OLIEHKH.

3J'leKTpl/I‘leCKl/le U MArHUTHbIC ABJICHUA
BbINyCKHUK HAYYMTCH:

pacrio3HaBaTh JIEKTPOMAarHUTHEIC SIBIICHHS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHUI OCHOBHBIE CBOMCTBA
WM YCIIOBUS TPOTCKAHUS 3THUX SBICHUI: AICKTPU3AIUS TEJ, B3aUMOICHCTBHE 3aPsAI0B, JIICKTPUICCKANA TOK U €r0
IelicTBUs (TEIUIOBOE, XUMHUUYECKOE, MAarHUTHOE), B3aUMOJCHCTBHE MAarHUTOB, JJICKTPOMArHUTHAs WHIYKIIHS,
JIeiCTBE MAarHUTHOTO TOJSl Ha NPOBOAHUK C TOKOM M Ha JBWXKYIIYIOCS 3apsKEHHYIO 4YacTHUIly, AcHCTBUE
SIIEKTPUYECKOTO TOJIST Ha 3apsHKEHHYIO YaCTHUILY, SJIEKTPOMArHUTHBIE BOJIHBI, IPSIMOJIMHEHHOE PacipoCTpaHEeHUe
CBETa, OTpa)K€HUE U MIPEJIOMIICHHE CBETa, TUCIIEPCHS CBETA.

COCTaBJISITh CXEMBI JIEKTPUUECKHUX IIETIeH C IMOCIeAOBaTEIbHBIM U MapajUIeIbHBIM COSIUHEHHEM SJIEMEHTOB,
pasnuyasi yCJIOBHEIE 0003HAYCHUS DJIEMEHTOB SJIEKTPUUECKHUX Ienel (MCTOYHUK TOKa, KITI0Y, PEe3UCTOp, PEoCTar,
JAMITOYKa, aMIICpPMETp, BOJIBTMETD).

HCIIOIB30BaTh ONTHYECKHUE CXEMBI TSI TOCTPOCHUS N300paKeHUH B TUIOCKOM 3epKajie M COOHMpAIOIIeH JIHH3E.

ONHUCHIBATh M3YYCHHBIC CBOMCTBA TEI WM 3JCKTPOMATHUTHEIC SIBIICHUS, WCIONB3YS (PU3MYCCKUC BEIIMYHHBI:
3JIEKTPUYECKU I 3apsil, CUJIa TOKA, AIEKTPUUYECKOE HaNPsIKEHUE, SJIEKTPUYECKOE COMPOTUBIIEHUE, YIEIbHOE
COIIPOTHBIICHHE BEIIECTBA, pab0Ta AJICKTPUUYSCKOTO MOJIs, MOIITHOCTh TOKA, (POKYCHOE PACCTOSHUE U ONITHYCCKAs
CHUJIa JIMH3BI, CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, INIMHA BOJIHBI M 4YaCTOTA CBETA; IIPU ONTMCAHUY BEPHO TPAKTOBAThH
(bU3UYCCKHI CMBICIT UCIIOIB3YEMBIX BEITHYMH, HX 0003HAYCHUS U CIUHUIBI U3MEPCHHS; HAXOAUTh (POPMYIIBL,
CBSI3BIBAOIIINIE TAHHYIO PU3NUECKYIO BETHYNHY C IPYTUMHU BETHINHAMH.

aHAJM3UPOBATH CBOICTBA TEJI, IEKTPOMATHHUTHBIEC SIBJICHUS W TIPOIIECCHI, MCHONB3YS (U3NUSCKHE 3aKOHBI:
3aKOH COXpaHEHWs DJIEKTPUYECKOoro 3apsaa, 3akoH Oma g ydactka 1enu, 3akoH J[xoyms-JIeHma, 3akoH
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHUSI CBETa, 3aKOH OTPaKCHUS CBETAa, 3aKOH IPEIOMIICHHS CBETa; MPU STOM
pa3nuyaTh CIIOBECHYIO GOPMYITHPOBKY 3aKOHA M €r0 MAaTEMATHIECKOE BEIPasKCHHE.

MIPUBOIUTH MPUMEPHI MPAKTUICCKOTO HCIIOIB30BaHUS (DH3NUCCKUX 3HAHUH O JIEKTPOMATHUTHEIX SIBIICHHSIX

pelaTh 3a/1auu, UCIob3ys (pu3ndeckue 3akoHbl (3akoH OMa Jyis ydacTka 1enu, 3akoH [[xoyis-JIeHia, 3aKkoH
TIPSMOJINHEWHOTO PACIPOCTPAHEHHUSI CBETa, 3aKOH OTPAXEHHS CBETa, 3aKOH INPEIOMIICHHUS CBeTa) U (OPMYJIHI,
CBSI3BIBAOIINE (PH3UYECKUE BETUINHBI (CHJIa TOKA, SJIEKTPUUECKOE HAMIPSIKEHHE, DJIEKTPUIECKOE COPOTHUBIICHHUE,
yIENbHOE CONPOTHBIICHHE BEIIECTBa, Pad0Ta AIEKTPHUYECKOTO OIS, MOIIHOCTh TOKa, (POKYCHOE PACCTOSIHUE H
ONTHYECKast CHJIa JIMH3BI, CKOPOCTh JIEKTPOMArHUTHEIX BOJIH, JUIMHA BOJHBI M YaCTOTa CBeTa, (POPMYIIBI pacuera
AJICKTPUYECKOTO COMPOTUBIICHUS TIPH MTOCIICIOBATEIIBHOM U MAapalIeIbHOM COSIMHCHHUH ITPOBOTHUKOB): HA OCHOBE
aHaJu3a yCIIOBHUSI 3a/1au 3allUChIBATh KPATKOC YCIIOBUE, BBIICIATH (DH3NUYECKIC BEIIMYMHEI, 3aKOHBI U (POPMYIIBI,
HEOOXOJMMEBIC IS €€ PCIICHHS, MPOBOJUTH pPAaCUeThl M OICHUBATh PEALHOCTH IMOJIYYCHHOTO 3HAYCHUS
(U3NYECKON BEIMYUHBI.

BbINyCKHHK MOJYYUT BO3MOKHOCTb HAYYMTBHCH:

WCTIONB30BaTh 3HAHHWS OO0 OJJICKTPOMArHUTHBIX SBJICHUSX B IIOBCEOHEBHOW JKHU3HH JUIA OOCCICUCHUS
0e30IMacHOCTH TIpU OOpaIIeHUH C MPHUOOpaMH W TEXHHYECKUMH YCTPONCTBAMH, IUIS COXPaHEHUS 3/IOPOBBS H
COOIIFOICHUST HOPM DKOJIOTHYECKOTO TIOBEIACHHS B OKPYKAIOMICH cpene; MPHUBOAUTH IPHUMEPHl  BIIHSHUS
3JIEKTPOMArHUTHBIX U3J1yYeHU N Ha )KUBbIE OPraHU3MBbI;

pa3uyaTh TPAHUIIEI MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHUMATh BCEOOITHH XapakTep (PyHIaMeHTATBHBIX
3aKOHOB (3aKOH COXPaHECHUS JIESKTPUUCCKOTO 3apsiJia) K OTPAaHUICHHOCTh UCIIOIh30BaHUS YaCTHRIX 3aKOHOB (3aKOH
Owma 151 yyacTka renw, 3akoH Jlxoynsa-JIeHna u ap.);

HCIIOJIB30BaTh MPUEMBI MOCTPOCHUS (U3UYCCKUX MOJENCH, MOoMcKa W (OPMYIHPOBKH JIOKA3aTEILCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUYCCKUX BHIBOJIOB Ha OCHOBE YMITUPUYCCKH YCTAHOBIICHHBIX (DaKTOB;

HaxOJUTh aJICKBATHYIO MPEUIOKEHHOW 3aade (U3NYECKyI0 MOJIEib, pa3peliarh npoljeMy Kak Ha OCHOBE
MMEIOIMNXCS 3HAHUM 00 AJIIEKTPOMATHUTHBIX SIBIICHUSAX C UCIIOJIb30BAHMEM MaTeMaTHYECKOTO anrapara, Tak U Ipu
TIOMOIIIM METOJIOB OIICHKH.

KBaHnTOBbBIE SIBJIEHUS
BbInyckHUK HAY4YUTCS:



pacrio3HaBaTh KBAaHTOBBIC SIBICHUSI M OOBACHITH Ha OCHOBE HMMEIOIIMXCS 3HAHUN OCHOBHBIC CBOHCTBA WIIH
YCIIOBUS IPOTEKAHMSI 3THX SIBJICHUI: €CTECTBEHHAs] M MCKYCCTBEHHAsI PaJHOAaKTHUBHOCTD, O-, 3- M Y-H3JIydcHHUS,
BO3HUKHOBEHHE JINHENYATOI0 CIIEKTPA U3JIyYEHU S aTOMa;

OTIMCHIBATh M3YUCHHBIC KBAHTOBHIC SIBJICHUS, MCTIONB3Ys (PU3MUECKHUE BEIMUMHBI: MAaCCOBOE YHCIIO, 3aps0BOE
YHCIIO, TIEPUOA TOJypacnaga, Heprusi (OTOHOB; NPHU ONMHUCAHUHM NPABWIBHO TPAKTOBATH (DM3UYECKHH CMBICI
HCITI0JIb3YEMBIX BEJIMUMH, NX 0003HAYEHUS U €IUHULBI U3MEPEHHsI; HaXOIUTh (DOPMYJIBI, CBSI3bIBAIOIINE JAaHHYIO
(hr3MUecKyIo BETMYHMHY C APYyTHMHU BEIMYMHAMH, BBIYUCIISITh 3HaYeHUE (PU3NUECKON BETUUHHBI;

AHAIM3UPOBATh KBAaHTOBBIC SIBICHMSI, MCIHOJB3Ys (PU3NYECKHUE 3aKOHBI M IOCTYJAThl: 3aKOH COXpaHEHHS
SHEPIUM, 3aKOH COXPAHEHHUs BJIEKTPUYECKOTO 3aps/id, 3aKOH COXPAHEHHUS MacCOBOI0 YHUCJIA, 3aKOHOMEPHOCTHU
W3JIyYCHUS W TIOTJIOIICHUS CBETa aTOMOM, IPH ATOM pa3indaTh CIJIOBECHYIO (OPMYIHPOBKY 3aKOHAa H €ro
MaTeMaTHYeCKOE BBIPAKEHHUE;

pa3inyaTh OCHOBHBIE IPU3HAKH IUTAHETAPHONW MOJEIIHN aTOMa, HYKJIOHHOH MOJIEJIM aTOMHOTO S7pa;

MIPUBOJUTH IIPUMEPHI NIPOSBICHHS B IPUPOAE U MPAKTHYECKOTO UCIOIb30BAHNS PaIHOAKTUBHOCTH, IEPHBIX U
TEPMOSIAEPHBIX PEAKIIIL, CIEKTPAIBHOTO aHAIHU3A.

BbIlIyCKHHK MNOJYYUT BO3MOKHOCTb HAYUYHUTHCH:

HCTIOIB30BaTh MOJYyUYECHHBIC 3HAHUS B MIOBCEAHEBHON )XKM3HU MPHU OOpaIIeHUN C MpUOOpaMu U TEXHUYECKUMHU
yCTpoHcTBaMHU (CUETYHMK MOHU3MPYIOIINX YacCTHII, TO3UMETP), AJI1 COXpPAHEHHUs 3/10pPOBBS U COOJIIOACHUS HOPM
SKOJIOTHYECKOTO NOBENCHUS B OKPYIKAIOIIEH cpelie;

COOTHOCHTB 3HEPTHUIO CBS3H ATOMHBIX siIEP € Ae()EKTOM Macchl;

NPUBOJUTH IPUMEPHI BIAUSHUS PAAMOAKTUBHBIX HM3IYyYEHHUH HaA JKMBBIE OPraHHU3MBI; MOHMMATh IPUHIIMI
JEHCTBUS JO3UMETPA U PA3INYATh YCIOBUS €r0 UCIOIb30BaHuUs;

TTOHUMATh IKOJIOTUYECKUE ITPOOIIEMBI, BOSHUKAIOIINE TP MCIIOIb30BAaHNN aTOMHBIX 3JIEKTPOCTAHINHN, U ITyTH
pelieHust STUX NpooIIeM, TEPCIEKTUBEI HCIIOIB30BAHUS YIIPABIISIEMOT0 TEPMOSIICPHOTO CHHTE3a.

JJIeMeHTBhI ACTPOHOMUM
BbINyCKHHUK HAY4YMTCS:
yKa3bpiBaTh Ha3BaHws riaHeT COJNHEYHON CHUCTEMBbI, Pa3iindaTh OCHOBHBIC MPU3HAKU CYTOYHOTO BPAICHHS
3Be3QHOro Heba, ABmxenus JIyabl, CoTHIA U TUIAHET OTHOCUTEIBHO 3BE3]T;
IIOHUMATh pa3J11/1111/1$1 Me>1<11y FeJ'lHOL[eHTpPI‘ieCKOﬁ 58 FeOHeHTpI/I’leCKOﬁ CUCTEMaMiu MI/Ipa;
BbINyCKHMK MOJYYUT BO3MOKHOCTb HAYYMTBHCH:
YKa3bIBaTh OOIME CBOMCTBA U OTJIMYHUS UIAHET 3€MHOM I'PYyMIbl U IUIAHET-TUTAHTOB; MallbiX Tesl CONHEeYHOM
CHCTEMEI 1 OOJBIINX IIAHET; MOIB30BaThCS KApTOH 3BE3HOT0 Heba MpH HabIIFOACHUSIX 3BE3THOTO Heda;
pa3nuYaTh OCHOBHBIC XapaKTEPUCTHUKU 3Be3l (pa3mep, IBET, TeMIieparypa) COOTHOCHUTH IIBET 3BE3IbI C e¢
TeMIIepaTypou;
pa3IMyaTh THIIOTE36I O TPOUCX 0K ICHUHU COTHEUHOU CUCTEMBI.

Conep:xanue yueoHoro npeamera «®@usuka» B 7-9 Kiaccax.

7 kaacce
(68 wacos, 2 yaca B HEZIETIO)
I. Beeaenmue (4uaca)

IIpenmer u MeTonsl (HU3HKH. DKCIIEPHMEHTAIBHBIM METOA W3ydeHHUs npupoisl. V3mepeHne (u3HYecKHX
penmmunH. [lorpemHocTs m3Mepenms. OOo0OmIeHME pe3ysIbTaTOB JKcmepuMeHTa. HabmromeHue mpocTedmmx
SIBJICHUM W TIPOLIECCOB NPUPOABI C IOMOIIBIO OPraHOB YYBCTB (3pCHMs, CllyXa, ocsizaHus). lcrmomp3oBaHue
MPOCTEUIINX U3MEPHTEIBHBIX MPHOOPOB. CXeMaTHUYeCKOe H300paKCHHE ONBITOB. MeTOIbI MTOTyYCHUs 3HaHUI B
¢uznke. OHU3KKa U TSXHUKA.

JladopaTopHasi padora.

1.0Omnpeenenune eHs IeTISHUsI U3MEPUTEILHOTo Tprbopa.

Il. IlepBoHaYaIbLHbIE CBEICHHUS 0 CTPOEHUM BelecTBa. (5S4acos.)

I'umoresa 0 IUCKPETHOM CTPOSHUHM BemiecTBa. MomeKyisl. HenpepbIBHOCTE M XaOTHYHOCTD ABM)KEHHUS YaCTHI
BemectBa. [Iuddys3us. bpoyHoBckoe npmxeHne. Mojenu rasa, )KHAKOCTH M TBEpHOTO Tena. B3amMopeiicTBue
YyacTul BelecTBa. B3anMHoOe NpUTSHKEHUE U OTTAIKMBAHHUE MOJICKYIL. TpH COCTOSHUS BEILIECTBA.

JlaGopaTopnas padora.

2 M3mepeHue pa3MepoB MabIX Tell



I11. BzaumoneiicrBue Teu. (22 yaca)

MexaHnueckoe ABMXKeHHE. PaBHOMEpHOE M HE paBHOMepHOe ABmwkeHHe. CkopocTh. Pacuer myTwm M BpeMeHH
nBukeHus. Tpaexropus. IlpsimonuueiiHoe nBukeHue. BsaummopneiictBue ten. Muepuusa. Macca. IInoTHOCTS.
H3mepenne Maccel Tella Ha BecaX. Pacdyer macchl M ob6bema 1o ero IwiotHoctH. Cuma. Cuibl B mpupoje:
TATOTCHUS, TSHKECTH, TpeHHUs, yrpyroctu. 3akoH ['yka. Bec Tema. CBs3p MEXIy CHIOW TSDKECTH M MAacCOU Tena.
Huaamometp. CrioxkeHUE IBYX CHII, HAITPABIICHHBIX 10 OJTHOM MpsiMoi. Tpenue. Yrpyras negopmarus.
JInabopamopnsie padomoi.

3.M3MepeHne Macchl Tejla Ha phlYa)KHBIX BECaX.

4 V3mepenne ooObema Tena.

5.0mnpeneneHne MIOTHOCTH TBEPAOTO BEIIECTRA.

6.I'pamyrpoBaHue NPY>KUHBI U ©3MEPEHNE CUIT TUHAMOMETPOM.

IV TaBjieHue TBEPABIX TeJ, JKHIAKOCTEH 1 razos. (21 yac)

Hasnenne. OmpiTr Toppuuemum. bapomerp-anepona. ATMochepHOe AaBiICHHE Ha Pa3IMYHBIX BBICOTaX. 3aKOH
ITackans. CriocoOBI yBEeNMYCHUS U YMCHBINICHUS NaBiieHus. JlaBienue ra3za. Bec Bo3ayxa. BosmymHas oGonouka.
Hsmepenue atmocdepHoro aaiacHus. MaHomerpwl. [lopriHeBo#l >kuIKoCTHBIM Hacoc. [lepenmaya naBieHUs
TBeplII)IMI/I TCJIaMH, XUIKOCTAMH, ra3aMH. HCﬁCTBI/IC KUOKOCTU U ra3a Ha HOpr)KCHHOC B HHUX TECJIO. Pacqu
JTaBJICHUSI KUJIKOCTH Ha JHO M CTeHKH cocyna. CooOmraromme cocyabl. ApxumenoBa cuia. [ uapaBIrdecKuit
npecc. [InaBanue Ten. [lnaBanue cynos. BozayxoniaBanue.

JlaGopaTtopnas palora.

7.0npeneneHue BITAIKMBAIOIIEH CUJTbL, AEUCTBYIONIEH Ha MOTPYKEHHOE B )KUIKOCTh TEJIO.

8.BbIsicHEeHHE yCIIOBUM IIIaBaHUS TEJIa B )KUJIKOCTH.

V. PaGoTa 1 MOIIIHOCTH. JHeprus. (14 yacos..)
Pabora. Mommuocte. Dueprus. Kunermueckass nsHeprus. [loTeHmmanpHasi »HeEprus. 3aKOH COXpaHEHUS
MmexaHuueckoi sHepruu. IIpocteie mexanusmbl. KITJ[ mexanusmoB. Peruar. PaBHoBecue cun Ha peryare. MoMeHT
cwibl. Peruaru B TeXHUKE, OBITY U pupofe. [IpuMenenne 3akoHa paBHOBECHS pbldyara K 0J0Ky. PaBeHcTBO pabor
TIPH MCITOJIE30BAHNUH ITPOCTHIX MEXaHU3MOB. «30JI0TOE IPABIIIO» MEXaHHKH.
JlaGopaTopnasi padora.
9.BrIsIcCHEHNE yCIIOBUS paBHOBECHS phlyara.
10.0Onpenenenue KI1J] npu nogbeme o HakJIOHHOH MIJIOCKOCTH.
V1. IloTopenne (2 4)

Amnanmm3 ommOOoK, TOMyIIEHHBIX B UTOTOBONW KOHTPOJIBHOI padoTe.

8 kiace

(68 wacos, 2 yaca B HEJIETIO)

|. TenuioBble siBaeHusi (26 YacoB)

Buytpennsisi sHeprus. TermmoBoe nBmkeHme. Temmeparypa. Temmomepenawa. HeobOpatumocTs mporecca
teronepenayn. CBsi3p TEMIIEPATyphl BEIIECTBA C XaOTHUYECKUM ABMKEHHEM ero yactuin. CriocoObl N3MEHEHHS
BHYTpeHHeH »sHepruu. TemnonpoBonHOCTh. KoM4ecTBO TEIUIOTHL. Y7elbHas TeIIoeMKOcTb. KOHBeKIHs.
W3nydenne. 3akOH COXpaHEHHUs SHEPrHMH B TEIUIOBBIX Ipoueccax. llmaBieHne W Kpuctaumsanus. Y aenbHas
Teriota IuiaBiieHus. ['paduk T1utaBieHuss W oTBepaeBaHus. [IpeoOpa3oBaHHe OSHEPrHM TpU H3MEHEHUSX
arperaTHOro COCTOSIHHSI BemlecTBa. lcnmapeHme W KOHAEHcanusa. YeidbHas TEIIOTa MapooOpa3oBaHUA H
KOHNIeHcaruu. Pabora mapa m ra3a mpu pacmupeHun. Kumenwe XuakocTdu. BraxxHOocTe Bo3myxa. TeroBwie
JBUTATENN. DHEPTHs TOIUINBA. Y IENIbHAS TEIUIOTa CTOPAHUSI.

Arperatasie coctosinus. [Ipeo6pasoBanne sHeprun B TeTu1oBbIX ABurarensx. K1/ remioBoro qeurarens.
®poHTanbHasg 1abopaTopHas padoTa.

2.CpaBHEHHE KOJIMYECTB TEILIOTHI TPU CMEIIMBAHUH BOJbI pa3HON TEMIIEPATY PHI.

3.13MepeHnune ynelbHON TeIITI0EMKOCTH TBEPAOTO Tea.

Il. DnexTpuyeckue siBJIEHUs M 3JIEKTPOMArHUTHBIE siBJieHus1 (31 yaca)

OnexkTpu3anusa Tel. DNeKTpudeckni 3apsn. B3anmopelictBue 3apsimoB. JIBa BHIa 3JIEKTPUYECKOTO 3apsna.
JIMCKPETHOCTD JEKTPUYECKOTO 3apsifa. DIEKTPOH. 3aKOH COXPAHEHMS JIEKTPUUECKOTO 3apsiia. DIEKTPHIECKOE
noste. Dnexrpockor. Ctpoerne aromoB. OOBSICHEHUE 3IIEKTPUUICCKUX SIBICHUN. [IpOBOJHUKN W HETPOBOJHUKH
3JIEKTpHUYECTBA. JeficTBIE 37IEKTPHUYECKOT0 IOJIS Ha SJIEKTPUIECKUE 3apsiIbl.



ITocTOSIHHBIN JeKTpUYECKHi TOK. VICTOUYHWKHM 3NeKTpruyeckoro Toka. Hocurenn cBOOOAHBIX JIIEKTPUUYECKUX
3apsI0B B MeTaJUIaX, )KUAKOCTSIX U Ta3ax. DIeKTpHudeckas IIelb U ee cocTaBHbIe yacTH. Crita Toka. EMMHUIIBI CHITBI
Toka. Ammepmerp. M3mepenne cuibl Toka. Hampspkenne. Enmnunel HampspkeHus. Bombsrmerp. M3Mmepenue
HaIpsDKEHMSI. 3aBUCHUMOCTD CHJIBI TOKA OT HaPSKEHUS.

ComporuBnenne. Eamannbsl comporuBiaeHus. 3akoH OMa misd ydacTKa »SJIeKTpHYecKod menu. Pacuer
CONPOTHUBIICHUS MPOBOJHUKOB. Y I€JIbHOE COMPOTHUBIECHUE. [IpUMepsl HA pacdeT COMPOTHBIEHUSI MPOBOJIHHUKOB,
cuibl TOKa U HanpsbkeHus. Peoctartsl. [locnenoBarensHoe U MapauieIbHOE COEIUHEHHE IPOBOIHUKOB. JlefcTBuUs
JJIEKTPUUYECKOIO TOKA

3akon /[[xoyns-Jlenna. Pabora snekrpuueckoro Ttoka. MOLIHOCTh 3JIEKTPUYECKOTO TOKAa. EnuHUIBI paboThI
3JIEKTPUYECKOro TOKa, IpUMEHsAeMble Ha IpakThKe. CUeTUHK IEKTPUUECKON SHEepPIUH. DJIeKTpOoHarpeBaTesbHbIe
npubopel. Pacuer snexTpo’Heprun, noTpebiseMoil OBITOBRIMH IpuOopamu. HarpeBaHne NpOBOTHUKOB
DJIEKTPUYECKUM TOKOM. KOIMYecTBO TEIUIOTHI, BBIAEISAEMOE NPOBOJHHUKOM C TOKOM. JlaMmma HakalnuBaHHS.
Kopotkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe nosie. MarHuTHO€E MOJI€ PSIMOrO TOKA. MarHuTHBIE JIMHUU.
MarHuTtHOe nojie KaTylmKH ¢ TOKOM. DJIEKTPOMAarHuThl U UX NpUMeHeHus. [locTosHHbIe MarHUTBL. MarHuTHoOe
1oJ€ MOCTOSHHBIX MarHuToB. MarHutHoe mnoise 3emu. JIefiCTBUE MAarHMTHOrO MOJS HAa MPOBOJHUK C TOKOM.
OJneKTpUYecKuil ABUraTemb.

@ponmanvhovle 1ab60pamopHslie padomol.

4.COopKa 3IeKTPpUIECKON [ENH U U3MEPEHUE CHIIBI TOKA B €€ Pa3INIHBIX YIaCTKaX.

5.13MepeHne HallpsKEHUS Ha Pa3JIMYHBIX YUaCTKAX SJEKTPUUYECKOM LIENH.

6.PerynmpoBaHme CHIIBI TOKA PEOCTaTOM.

7.M3MmepeHne cONpOTUBIEHUS TPOBOIHMKA ITPU IOMOIIY aMIIEPMETPa U BOJIbTMETPA.

8.M3Mepenune MOIITHOCTH 1 pabOTHI TOKA B AJIEKTPUUYECKOI JIaMITe.

9. COopKa 3JIeKTPOMAaTrHUTA M UCIIBITAHUE €0 JICHCTBUS.

10. M3y4deHue 311eKTpUIEeCKOro JBUTaTes IOCTOSTHHOTO TOKa (Ha MOJIETIH ).

I11. CBeroBrbie siBienns. (10 yacos)

Hcrounuku caera.

[IpsimosnHeliHOE pacpocTpaHeHue, OTpaKeHHe U npesiomiieHue ceera. JIyd. 3akoH oTpaxeHus cseta. [limockoe
3epkaiio. JIunza. Ontuueckas cuia TuH3bL. M300paxkeHne naBaemoe JInH30U. Mi3Mepenue (oKyCHOro paccTOsSHUS
coOuparoniei muH3b1. OnTHyeckue npuoopsl. ['11a3 u 3penue. Ouky.

@Dpoumanvhoie 1ab60pamopHvle padomel.

11.M3yueHne 3aKOHOB OTpaXeHUs CBETa

12.Hab6moneHue sBiaeHUs IPEIOMIICHUS CBETa

13.IToxy4genne n300pakeHUs IPX TTOMOIIH JIMH3EIL.

Pezeps -2uac

IV. lloBTOpenue (1 1)

9 kanacce

(102 gacos, 3 gaca B HEZIEIIIO)

. 3akoHbI B3auMoaeiicTBHS U ABM:KeHHUsI TeJl. (36 yacoB)

MarepuansHast Touka. Tpaekropus. Cxopocts. Ilepememenue. Cucrema orcuera. OnpeneneHue KOOPAUHATHI
JIBIKyIIero tena. I'paduku 3aBUCHMOCTM KHHEMaTHYECKHX BEJIIMYMH OT BpeMeHH. [IpsMonmHelHOe
paBHOYCKOpeHHOe JBIKeHHe. CKOpOCTh paBHOYCKOPEHHOTO JBIKeHUs. [lepeMelieHue npyu paBHOYCKOPEHHOM
nBwKkeHUH. OmpeneneHue KOOPAUHATHI IBIDKYIIEro Tena. ['paduku 3aBUCMMOCTH KHHEMaTUYECKUX BEIUYHH OT
BpeMeHH. Y ckopeHne. OTHOCUTENBbHOCTh MEXaHNYECKOT 0 IBIKEHNS. VIHepInanpHas CHCTeMa OTCUeTa.

Ilepriii 3axkoH HproroHa. Bropoit 3akon HrroTroma. Tpermii 3axkon Hprorona. CBoOomHoe maaeHue 3aKoH
Bcemupnoro tarorenus. KpuBonuHeiiHoe aBmkeHue J[BH)KEHHE MO OKPYKHOCTH. VICKyCCTBEHHBIE CIIyTHUKH
3emuu. Pakersr. Mmmynise. 3akoH coxpaHeHUs UMIyJbca. PeakTnBHOE MBIOKeHHUE. J[BIDKEHHE Tella OpOIIEHHOTO
BEPTUKAILHO BBEpX. JIBI)KEHHE Tena OpOIIEHHOro MOJ YIJIOM K TOPH30HTY. [IBrKeHue Tena OpoOIIeHHOTO
TOPU30HTAIBHO. Y CKOpEHHE CBOOOTHOTO ITa/IeHUs Ha 3eMJIe U IPYTHX IUIaHEeTaX.

@ponmanvusie 1a60pamopHvie padomsel.

1. UccnenoBanue paBHOYCKOPEHHOTO ABMIKCHH S 0€3 Ha4aJIbHOM CKOPOCTH.

2.M3MmepeHne yCKOPEeHUs CBOOOTHOTO ITaICHHUS.



Il. Mexanuueckue Ko1e0aHusi M BOJHBL. 3BYK. (15 yacoB)

Mexannueckue konebanusi. Amrmuuryaa. [lepuona, yactora. CBobomHbie konebanus. KomebarenbHble CHCTEMBL.
MasTHHK. 3aBHCHMOCTb IIEpUOJIa ¥ YaCTOTHl HUTSHOIO MasTHHKa OT JUIMHBI HUTH. [IpeBpalieHne sHepruu npu
KoJIe0aTeIbHOM ABIDKSHHH. 3aTyXaronme Koneoanus. BeiHyxaeHHbIe Kolebanus. MexaHndeckue BoJaHbL. [lyinHa
BOJIHEL [IpononsHbIe B nonepeyHble BOIHBL. CKOPOCTh PaclipOCTpaHEHHsT BOJHBI. 3BYK. BricoTa 1 TeMOp 3ByKa.
I'pomkocTs 3ByKa/ Pacripocrpanenue 3Byka. CkopocTs 3Byka. OTpaskeHue 3Byka. Ixo. PezoHaHc.

®ponTanbHasg 1abopaTopHas paboTa.

3.MccnenoBanre 3aBUCUMOCTH TIEPHO/a U YacTOTHI CBOOOJHBIX KOJIEOAHWH MaTeMaTHUeCKOro MasiTHUKA OT €ro
JJIUHBI.

I1l. DnekTpoMaruuTHbIe iBIeHUsA. (24 yaca)

JleiicTBue MarHWTHOTO IIOJII Ha JJEKTpUYecKHne 3apsiabl. ['paduueckoe H300pa)keHHE MArHUTHOTO IIOJIS.
HanpasneHne Toka U HalpaBJICHHE €ro MarHUTHOTro 1oJist. OOHapy)kKeHHe MarHUTHOTO TOJIS 10 €ro ASHCTBUIO Ha
SJeKTpuYecknii TOK. IIpaBuio JeBoil pyku. MarHWTHBI TOTOK. DIIEKTPOMAarHWTHas WHAYKIUSA. SIBIeHue
JIEKTPOMArHUTHOW HHAYKIWH. [TonydeHre mepeMeHHOT 0 3JIeKTPUYECKOT 0 TOKA.

DnexTpoMarHuTHOE 1oJie. HeogHOpoqHOE M HEOJHOPOIHOE TTOJIe. B3anMOCBsI3b 3JIEKTPUYECKOT0 U MAarHUTHOTO
rosield. DJIeKTpOMarHuTHbIE BOJIHBL. CKOPOCTh paclpOCTPaHEHUs AIEKTPOMArHUTHBIX BOJH. DJIEKTPOJIBHTATEIb.
OnektporeHeparop. CBeT—3J1eKTpOMarHuTHas BOJIHA.

®dpoHTanbHas TabopaTopHas paboTa.

4.13y4eHne IBICHHS 2IIeKTPOMAarHUTHOW MH Y KITWH.

I V. Ctpoenne aroma u aToMHOro siapa (20 yacon)

PammoaktuBHOCTE. Anb(a-, 6eTTa- 1 ramma-n3aydeHne. OMBITH 10 paccenBaHuio anbpa-dactui. [lmanerapHas
MoJenb aromMa. ATOMHOe siapo. IIpoTOHHO-HEHTpOHHass MoOIeNb siapa. Meroasl HAaONIONEHHS W PErucTpaliu
yactul. PaguoakTHBHBIE NpeBpalieHHs. DKCIEpHMEHTalIbHbIE METOABL. 3apsyi siapa. MaccoBoe YuCIO sapa.
Snepubie peakunu. [enenne u cuntes suep. CoxpaHeHHe 3apsiia U MacCOBOTO YHCIa MPU SIAEPHBIX PEaKLUsX.
OTKpbITHE IPOTOHA U HEUTPOHA. SIIepHbIe CUIIBI. DHEPTUsl CBA3HU YaCTHIL B sIAPE.

Oneprus cBs3u. Jledext macc. BbifeneHue dHEPruy IpH ICJICHUM U CHHTE3e siaep. Vcronp30BaHHE SACPHOMN
sHeprun. Josumerpus. Snepusrii peakrop. IIpeoGpa3zoBanme BHyTpeHHEH sHeprum siaep B DICKTPHUECCKYIO
9Heprur. AToMHasi sHepretuka. TepMmosiaepHble peakiin. bruonoruueckoe neficTBHE pagranyy.

®dpoHTanpHas 1abopaTopHas padoTa.

5.zy4enue neneHus siapa aToMa ypasa 1o ¢pororpaduu TpeKos.

6./3y4eHue TpeKOB 3apsKEHHBIX YaCTHII ITO TOTOBBIM (hoTorpadusim.

V. Ctpoenue u 3Bowonus Beeaennoii (54acoB)

Cocras, ctpoenne u npoucxoxaenne ComHedHou cuctembl. bombire tena ComHeduHOM cucTeMbl. Maibie Tena
Conneunoii cucteMbl. CTpoeHue, u3ityueHue v spositonus Conxua u 38e31. CTpoeHue v 3posttonus BeeneHHoil.

V1. loBTopenue (5 1)



KaJIeH[[apHO-TeMaTl/I‘leCKOC INVIAaHUPOBaAHHUE 7 kJacc.

Ne Jlara HaumeHnoBaHue TeMbl KoJa-Bo Hcnoan3oBanue IIpumeuyanue
n/n 4acoB 000pyaOBaHUS
BBenenue 4
1/1 ®uszuka — Hayka o 1 § 1-3, 3aniucarb B TETp
npupozne.  Hekoropere JBa-TpHU npuMepa ¢us.
(usnyeckue TEPMHHBI. SABICHMIA,
HabmroneHus v onbIT.
HaOJIIOJaEMBIX B
MpUpOJIE.
2/2 dusnyeckre BEINYHUHBIL. 1 § 4; BBINIOJTHUTH 3aJ]aHHE B
Wsmepenne ¢usnyuecKkux koH1ie § 4, ymp. Nel
BCJIMYMH.
3/3 To4yHOCTB u 1 JIunelika, nenra § 5,6 BBHIIONHUTL 3al. B
MOrPEMIHOCTD MEpHasi, KoHIlE § 5,6 3anoJHUTH
U3MEPEHUM. M3MEPUTEIIbHbIN TaOJNHIy COCTaBIEHHYIO Ha
HUJIMHD, ypoke. Haiiti B nHTEpHETE
TCpMOMETD, paccrosiHue oT 3emMiu [0
JaTYUK
TEMIIEpaTyPhI Couna, obmee
KOJIMYECTBO KJIETOK
JeloBekKa W JIAAMETP
BOJIOCA, 3alucaTh dOTHU
3HAYCHUSI B CTaHJIApPTHOM
Bune. IloaroroBHUThCS K
maboparopHoi paboTe Nel.
4/4 JlaboparopHast ~ pabora 1 JIuHelika, 1eHTa IToBTOopuTh §1-5. Pemmth
Nel «Omnpenenenue ieHbl MeEpHasi, 3agauu:1.Onpenenutsb
JIeJIeHUs u3Mepu- LICHY JE€JICHUs JIMHEUKHU
KA TCIIBHBI I~ UMEIOILENCS y Bac I0Ma U
Bl U3MEPUTENHHOTO JIMHAP, TCPMO= npenesnr €€  U3MEpPCHUA.
METp, TaTINK ..
pudopa» TeMIepaTyphi UsmepbTe cv €€ IOMOIIIBIO
BBICOTY YalHUKA, JJIUHY
MOOUIBLHOTO  TenedoHa.
PesynbraTel 3anummte B
TETP c Y4IETOM
MOTPENTHOCTH U3MEPEHUIA.
2. CocraBpTe TaOIUIly, B
KOTOpPOW B OAMH CTOJIOE
BIIMCAHBI: BBICOTA




JIECTHHIIBI,
MPOJIOJKUTEITLHOCTD
ypoKa, TeMIieparypa Teja
cobakm, Bec TIIaKeTa C
caxapom. B ap cronbert

BIIMIIATE  NPHUOOPHI, C
NOMOIIBI0  KOTOPBIX  3TO
MOXKHO  HM3MEPHUTH. 3.
Hcnone3ys WHrepHer,
3amumure B TeTp.  (HE
bonee 6 mpemsOKEHMIA)
JIOCTH)KEHHST B oOiacTu
HaYK{ YYEHBIX:
JlomoHnocoBa, T'ammes,
Koponesa. 4. Onpenenure
HEHY JIeTICHUS

TpaHcnoptupa. Haueprure
NPOU3BOJIBHBIA  yTod U
U3MEphTE €ro.

HepBOHaqaanue CBCJICHHUA O

CTPOEHUM BellecTBa
5/1 Crpoenue BEIIECTBA. KommneroTep, w™u- | §7-9 ,3amanue B KoHLE §
Mounekysbl. KPOCKOII 6uoso- | 9, moarorosuthkcsa k JI/P
bpoyHOBCKOE nBHKEHUE. ruyecKkuii, Karuis | No2
MOJIOKa, pa30aB-
JIEHHOTO BOJIOM
6/2 ®poHTanbHAS [ToBTOpPUTH § 7-9,
naboparopHas ~ pabora OdopmuTs 1a00paTOpHYIO
«3mepenne  pazMepoB padoTy, CBEpUTH BBIBOJIBI,
MaJTBIX TEII clelaHHble B paboTe, ¢
MaTepualioM maparpada.
7/3 Huddysus. § 10, 3amaun: 1.
BzaumoneiicTBuii OnuHaKOBBI MOJEKYJBI B
MOJIEKYJI. ropsiueM Kode 1 X0JIOTHOM

MUHEpaIbHOW Boae? 2.
ITouemy B 3JI€KTpPUUECKOM
JailHUKE yKa3bIBaeTCs
MaKCHUMYM €ro HaIroJICHUSI,
XOTS B HEM €CTh MECTO JIJIs
Boabl? 3. Ecnu kanHyTh
KanenbKy pacTUTEIBHOTO
Macia Ha IOBEPXHOCTH
BOJABI, TO OHA Ha4HET
pacTeKaThCs. Kakyto
HANMEHBIITYIO  TOJIIUHY
MO>KET MMETh €€ IUICHKa?
§11, 3aganue B koH1e §11,
Samaun: 1. Tlouemy
BBIMBITBIC TOPSUCH BOJIOH




CTaKaHbl HEIb3sIBCTABIISITh
onuH B apyrou? 2. Ilocne
KyllaHusi  Ha Tene
OCTAIOTCSI KarleJIbKH BOJBI.
OOBsICHUTE MOYEMY 3TO
MIPOUCXONT.

8/4

ArperatHsle
COCTOSIHUS
BELIECTBA.

§ 12, 13. 3agaHue B KOHLIE
§13. «IIpoBepsn cebs»

9/5

IToBTOpEHUE U
00001ICcHIE
OCHOBHBIX
MOJIOKEHHM TEMEI
«IlepBoHauanbHbIE
CBEICHUS O
CTPOCHUU BEIIECTBAY

B3an

MoOJeicTBHE TeJl

22

10/1

MexaHuueckoe
JIBIDKEHUE

IItarus mabopa-
TOPHBIH,
MEXaHU- YecKas
CKaMbs, OPyCOK
JIEpEBSH- HbIH,
AJIEKTPOH- HBIN
CEKYHJIOMEp ¢
JIaTYNKAMH,
MarHUTOYIIpaB-
JIsIeMBIE TePKO-
HOBBIC JaTYUKHU

§ 14,15. Yop.2. 3ananus B
KOHIIE
§14,15

11/2

CKOpOCTb. E nuamier

CKOpPOCTHU

§ 16.Ynp.3.3ananue B
KOHIEe §16

12/3

Pacuer nytm u
BPEMEHH JBIKEHHUS.

§ 17. VYup. 4.3amanue B
koute § 17

13/4

I'padu myTu u
CKOpoCTHU
PaBHOMEPHOTO
MPSIMOJIMHEWHOTO

JBHXCHHS.

14/5

Pemenne 3amau
Ha pacuer
cpenHeu
CKOpPOCTH

15/6

HMuepius.

§ 18, 19. Ymp. 5. 3ananue
B KoHIIC §18

16/7

Macca tena. smepenue
MAacchl Tejla Ha Becax.

§ 20, 21. ¥Yup. 6.
3ajgaHue B KOHIE §




21.IloaroToBUTHCI K
JI/P

17/8 Jlaboparopnas pabota Habop tenpas- 3amaun Nel40,148,149
«3mepenne  Macchl HOW MacCHl,
Tela Ha  PBIYAXKHBIX, SJICKTPOHHBIC BE-
JIIEKTPOHHBIX BECAX» Cbl
18/9 IlnoTHOCTH BelecTBa. § 22. Yp.7. 3amaaue B
KoHIIE § 22
19/1 Pacuer macchl 1 00beMa § 23. Vrp.8. 3amanue B
0 TeNa 1o ero IIOTHOCTH. Kome § 23
[MoaroroButbes K
nmabopaTopHeIM paboTam
20/1 JlaGopaTtopHbie paboThI HaGop ten pas- 3amaun Nel57,170,172
1 « W3mepenue oobeMa HOUW MacChl, MEH-
Tenay, «OmnpenencHue 3ypKa,
IUIOTHOCTH TBEPOTO 9JICKTPOH- HBIC
TeTay.
21/1 Pemenue 3agau TToBTOpUTH TEMBI:
2 «MexaHuueckoe
JIBUKCHUEY, «Maccay,
«IInoTHOCTL  BelIeCTBaY.
Pemmute  3amaum Nel66,
173,174,179
22/1 KontponbHas pabora Nel
3 «IlmoTHOCTh BemIeCTBa»
23/1 Cuna § 24
4
24/1 SIBnenne TATOTEHU . § 25. Ymp. 9. 3anmaum
5 Cuna Tkectn. Cuna Ne205, 206,211
TSOKECTH  Ha  JIPYyTHX
IUTaHETaX.
25/1 Cuna IItatuB ¢ kpere- | § 26. 3amaun No 222, 224,
6 YIIPYTOCTH. KoM, Halop mpy- | 225
3akon I'yka. UH, HAOOp Ip }:-
30B, JTMHEWKa,
JIMHAMOMETP
26/1 Becrena. § 27, 28, 29. Vup.10.
8 IloaroroButs
MPEe3CHTAIlMI0 0  TeMe
«ConHeuHast cUCTEMay
27/1 Hunamomerp. JIMHAMOMETp C § 30. Vmp.11.

®poHTabHAS




naboparopHasi paboTta
«I'pagyupoBanue
MPY>KUHBI U U3MEPEHHUE
CHJIBI TPEHUS C

MpENEIOM U3Me-
penus 5 H,py-

JKUHBI Ha I1JIaH-

Bamaun Ne233, 234

HOMOILBIO eTe, Tpy3bl
JMHAMOMETpa» Maccoit mo 100r
28/2 CrnoxeHue AByX CHJI, 1 IIratus, peryar, | § 31. Yop. 12. 3agauun
0 HaIPaBJICHHBIX 10 OJTHOU JIMHEeWKa, TBa Ne226.243
TIPSIMOIA. OJIMHAKOBBIX TPY-
PaBHOIEHCTBYIOIAS CHIL. 3a, /Ba OJ10Ka,
HUTh HEPACTSHKH-
Masi, JIMHEeHKa
n3MepHUTEeNbHas,
JUHAMOMETP
29/2 CunaTpeHnus. 1 JepeBsHHBII §32,33,34. Yop. 13.
1 OpycoK, Habop
rpy30B,  MCXaHWU-
YyecKas CKaMb,
JIMHAMOMETP
30/5 KontponbHas paboTa Ne2 1
«Cunb»
31/2 Amnanus OIIIHOOK, 1
2 JOTYLICHHBIX B
KOHTpPOJIBHOHM pabore.
JlaBJjieHNe TBePABIX TeJI, JKHAKOCTel u 21
ra3os.
32/1 JlaBneHwne TBEPIOTO TETIa 1 § 35,36. Vnp.14
(1,3,4),15.3agaun B
konme § 35u § 36 (1,3)
33/2 [aBnenue rasa. Jarauk nmasie- | § 37,38. 3amaHue B KOHIIE
Ilepenaua JlaBJIEHUS 1 Husl, mTatuB, pa- | § 37,38 ymop. 16. 3amaumn
JKUIKOCTSIMU. 3aKkoH Oouas éMKOCTh, | Ne 307,309
ITackans TpyOKa, JHHEHKa
34/3 Pacuer JIaBJICHUSA §9,40. Yop. 17. 3ananue
JKHJIKOCTM Ha J[HO U 1 B KoHIIe §40.
CTCHKH COCY/[a.
35/4 Pemrenne 3amau mo teMme 1
«/laBneHue B KUIKOCTHU
urase. 3akoH [lackams».
36/5 CooOrmarormuecst CoCybl § 41. Yap. 18 3apanus 1-3
1 B KoHIe §41
37/6 KonTposbhas padboraNe3 1
«JlaBieHne TBEpABIX TE,
JKHJIKOCTEH 1 Ta30B»
38/7 Bec BO3/yXa. § 42, 43. Ymp. 19, 20.




ATMocdepHOe NaBieHHE

3amanue B KoHIIE § 42.

39/8 H3smepenue § 44. VYmp. 21(1,34).
aTMOCQepHOTO 3amanue B koHIIE § 44,
aBJICHUS. OneIT
Toppuuennu

40/9 BapomeTtp-anepoun. § 45, 46. Ymp. 22, 23.
ATtmocdepHoe aaBieHHE 3amanue B koHIIE § 46.

Ha pa3HbIX BBICOTAX.
41/1 MaHoMeETpBHI. §47.
0
42/1 [TopneBoit §48,49. Ymp. 24, 25
1 JKUJIKOCTHBIN Hacoc.
I'mppaBnudeckuil mpecc.
43/1 JleficTBue XKUAKOCTU U § 50. IToBTOpUTH § 49
2 raza Ha TMOTPYXEHHOE B
HUX TEJIO.
44/1 3akoH Apxumesa. § 51. Ymp. 26 (1,2,5,6).
3 [ToaroToBUTHCS K J1/p.
45/1 DpoHTanbHAS JnHamomeTp, IToBToputs § 51.3anaun
4 naboparopras  paboTa LITATHB YHUBEP- Ne430,431
«Onpez[eneHHev CanbHBI,  Mep-
BHITAJIKUBAMOIIEH  CHIIBL, .
jeifcTByromei HBIN LUIAHAP
Ha (MeH3ypka), rpy3
TIOTPYKEHHOE B MTAHAPAIECKIH
JKHJIKOCThH TEJIO». W3 CTaly, TIpy3
UAJTUHIPUYECKUI
13 alfOMHHHEBO-
O CILJIaBa, HUTh
46/1 ITnaBanue . § 52, Vmp. 27(1-3).
5 3amanue B kKoHIlE § 52
47/1 IlnaBanue cynos.
6
48/1 Pemenue 3ama4 no teme IMosToputs § 52.3amnaun
7 «IlnaBanue Tem» No 434, 437.
IToaroToBUTHCS KI1/P.
49/1 DpoHTabHas JluHaMoMeTp, IMosToputs § 51, 52.

nabopaTtopHas pabora




8 «BpIicHEHHE  yclI0BHUI IITAaTUB YHUBEP- Samaun Ne 435, 442
IUIABAHUS Tena B CalbHBI,  Mep-
JKUIKOCTH) MBI IATHE D
50/1 Bosnyxomnasanue 1 § 53, 54. Ynp. 28, 29.
9 3aganue B KoHIle § 53.
51/2 IosTopenue u 1 Iosroputs § 51-54.
0 obobuenne TeM 3amaun Ne430, 431, 434,
«ApxumenoBa cujian, 435, 437,442
«IliraBanue Tem»
52/2 KonTponbuas padbotaNe4 1
1 «ApxumMesnoBa cuJa.
IInaBanue Tem»
PaGoran MomiHOCTH. JHEprus. 14

53/1 Mexanunueckasi — pabora. 1 § 55. Ymp. 30 (1,2)
Epunnupt paGoTsL. 3aJlaHue B KoHIIE § 55.

54/2 MoOMIHOCTS. E nuannst 1 §56. yIIp. 31(1,4-6).
MOIITHOCTH. 3aganuve B KOHIE § 5

55/3 OHeprusl. 1 § 66, 67. VYmp. 34(4).
IloTeHnmanpHas u Bagaun Ne627-629.
KHHETUYECKass SHEpPTusl.

56/4 IlpeBpamienue ogHOroO 1 § 68. VYmp. 35. 3agaua
BUJIA MEXaHH4YeCKOU Ne634.

SHEPTUU BAPYTOMU.

57/5 KonTposbHas padbota Ne5 1
«Mexaauueckas pabora.

MoMmHOCTE. DHEPTHsD)

58/6 IlpocTeie  MEXaHWU3MBEL. 1 § 57, 58. 3amaum Ne564,
Prruar. PaBHOBecue cuin 568,571
HapeIyare.

59/7 MowmeHT cumsl. Peruaru B §59.3anaun Ne572-574.
TEXHHUKE, OBITY u 1 [oArOTOBKA K J1/p
pUpoE.

60/8 DpoHTATBHAS Peiuar ¢ xkperie- | § 60. Ilosroputs § 59.
nabopaTtopHas pabota 1 HUSAMH IS Tpy- | Yp.32
«Brracuenue YCIIOBUSA 30B, Habop r1py-
paBHOBECHS pbIYara» 3o mo 100 r,

JIMHAMOMETP
61/9 Broxku. «3o1o0Toe 1 TToaBWXHBIM u|§61,62. Yup.33 (1,2,5).




IIpaBuJI0» MEXAHUKH

HETIOABU>KHBIN
o10KwH, Habop
TPy30B, HUTh, AU-
HaMOMETP, mTa-
THUB, IMHEHKA

3aganue B KoHIle § 62.

62/1 LlenTp TsDKECTHU TENA. § 63. 3amaua: OnpenenuThb
0 LIEHTP TSHKECTH 3aKIaJKH,
KOBPHUKA JIJISI MBIIIU, JIUCT
KapToHa.
63/1 YcnoBus paBHOBeCHS § 64.3amaun Ne607, 608,
1 Ten. 611, 314,615.
64/1 KIIJI mpocThIX § 65, 3agaum Ne 598-601
2 MEXAHI3MOB MOATOTOBUTHCS KJI/P.
65/1 ®dpoHTanbHasA IllTaTus, IToBTOpHUTH § 57-65
3 nabopaTopHast pabota MEXAHMYECKas]
«Omnpenenenue KITJ mpu CKaMbsl, BPyCOK ¢
MOIbEME Tena o
HAKJIOHHOW TIJIOCKOCTH» KPIOTKOM,
TUHeWKa, Habop
TPY30B,
JUHAMOMETP
66/1 O0001IEeHNE u
4 IIOBTOPCHHE
67/1 KontponbHas pabora Ne
5 6 «HToropas
KOHTPOJIbHAST PaboTa»
68/1 Ananus OIIbOOoK
6 JTOTTYIIICHHBIX B

HUTOTOBOM  KOHTPOJILHOM
paborte




KaﬂeH}IapHO-TeMaTI/l‘leCKOE IJIAHUPOBAHHUE 8 kiacec.

Ne | Hara Conep:xanue(reMa ypoka) Hcnonn3oBanue Ipumeuyanue
o/t oGopyaoBaHus
| Tensiobie saBjaenns (26 yacon)
1 Temnosoe nemwxenue. Temneparypa. JTaGopaTopHbrii §1
TEPMOMETD, JIaTYMK
TeMIIEepaTyphl
2 BuyTtpennsisi sHeprusi. JleMoHcTpanus §2, ynop.1
3 CrnocoObl H3MEHEHHUs BHY TPEHHEH «3MeHeHne §3, ynp. 2
SHEPTHUH TENA. BHYTpEHHEH
SHEpPruM  Tena
npu
TPEHUH M  yHAape»:
JATIAK
TEMIIEpaTypbl,  JIBE
JOCKH, IiBE
CBHHLIOBEIE ia-
4 Bunel Terionepenauu. §4, yop. 3
TennonpoBOJHOCT.
5 Kounsekrus. Uznydenue. JleMOHCTpanust §5, §6,ynp.4,5
«Ilornomenue
CBETOBOM DHEPTUN»:
JIBa JaTYMKa TeMIIe-
paTyphbl, 1aMIia, TUCT
Oeroii u  4EpHOIA
OyMaru, CKoTqd
6 KonndecTBo TEMIOTHI. §7, §8, ynp.6,7
EnuHUIBI KOJTMYECTBA TEIJIOTHI.
Y nenpHasi TENI0EMKOCTB.
7 Pacuer xonmuecTBa TEIUIOTEHI, §9 ,ymp.8
HE0OXO0AMMOTO JIsl HArpeBaHUs TeIa
WJIY BBIAETISIEMOIO UM NIPU
OXJIAXKICHHH.
8 ®pouTansHas JadopatopHas padora | JaTumx [ToBTOpUTE §9
Nel. «CpaBHeHHe KOJIN4YECTB TeMInepaTypsl,
TEeIJIOThI IPU CMeLUMBAHUM BO/bI TEPMOMETP,
pa3Hoii TeMmepaTypbD». KaJIOpUMETD,
MEpHBIA  LWJIMHID
(MeH3ypKa),
nabopaTtopHbIe

CTaKaHbI, ropsa4as u




XOJIoaHas BoJa

9 VYpaBHeHue TemioBoro OanaHca. §9,

10 JlabopaTopHasipaboTa Ne2. Jarank temmepa- | Ne715,716,720,730
«M3mepenne yneJbHOM Typbl, = TEPMOMETP,
TeNJI0eMKOCTH TBEPIOro TeJIay. KaJIOPUMETP,

ropsiuasi MX0J0JIHas
BOJA, MEPHBIM IU-
JUHAP, Tpy3 IU-
JMHIPUYECKUH c
KPIOYKOM, HUTB,
9JIEKTPOHHBIC BECHI

11 DOHeprus TOIUINBA. Y IebHas TETI0Ta §10,ynp.9
CrOpaHwusl.

12 3aKOH COXpaHEHHUs U IPEeBpaILIeHUS §11,ynp.10
SHEPTHH B MEXaHUYECKHUX U TETUTOBBIX
IpoIeccax.

13 KonTpoannas padora Nel o reme:

«TennoBble sIBJEHHS.

14 ArperaTHbIe COCTOSTHUSI BEIIeCTBA. §12-14, ymp.11
IInaBneHue u oTBEp/iIeBaHUE
KPUCTAUIMIECKUX Tell.

15 I'paduk ruraBIeHUS 1 OTBEPACBAHUS Jlemonctparms Ne1, | §15,ymp.12
KPUCTAJUIMYECKUX Tell. Y IebHas «OmpeneneHne
TEIUIOTa TUTABIICHMUSL. yAeTbHOM TEIUTOTHI

TJIABJICHHUS JIb/Ia: JaT-
MUK TEeMIIEPaTypHl,
KaJIOPUMETP, COCYI C
[TAFOIIMM JIBJIOM, COCY /[
c BOJIOH, 3JIeK-
[TPOHHBIE BECHI.
JlemoncTparius Ne 2,
«ObpazoBanue
KPHUCTAILIOBY:
MHKPOCKOTI, TIPpoOHpKa
c HACHIIIICHHBIM
[pacTBOpOM
MBYXpPOMOBOKHCIIOTO
AMMOHWUSI, IPEIMETHOE
CTEKJIO, CTEKJITHHAS
MajoyuKa

16 Pemenue 3anay no teme «Ilnasnenue
TeI»

17 HcnapeHnue u koHAEHCaLMS. JleMOHCTpanus §16-17, ymp.13

HacplimieHHbI1H 1 HEHACBIIIIEHHBIN ITap.

«Mcrapenue crnupray:
aTYMK TEeMIIepaTyphbl,
NpoOupKa, JIn- CTOYKU
Oymary, PE3UHKH,




[Pa3HBIC CITUPThI

18 Kunenue. Y nenpHas Teriora JleMOHCTpaLust §18,20, ymp.14(2,4),
napooOpa3oBaHMusI. «W3yuenne mpouecca| ynp.16(4,5)
KHUTICHISI BOJIBD»:
maTInK TeMmrepa-
TypBI, IITaTUB
[yHUBEpCaJIbHBIN,
KOJ10a CTEKJITHHAS,
CITUPTOBKA,
MoBapeHHas COJIb
19 Brnaxxaocts Bozayxa. CriocoObl JlaTunk Temnepatypsl,| §19, Ne800,803,839
OTIPE/ICIICHUS BIIAYKHOCTH BO3/IyXa. TEPMOMETP, MapJIsi, CO-
OponTanpHas gabopaTopHas pabora CyJ C BOJIOU
Ne3 «I3MepeHnure BIaXKHOCTH BO3LYXa»
20 Pemenne 3aga4 o reme: « ArperaTHbIe Ne779,787,795,827
COCTOSIHHSI BEIIECTBA»
21 OOBsICHEHHE arperaTHbIX COCTOSHUIN Ne864,867,838,842
BeIleCTBa Ha OCHOBAaHWY aTOMHO-
MOJIEKYJIIPHOTO CTPOCHUS
22 JlBurarens BHYTPEHHETO CTOPaHHS §21,22
23 IIpuHIHT TeHCTBUS TETUIOBOH §23
MammHbL [lapoBas TypOuHa.
24 KII/ TeniaoBoro ABUTaTes. §24
25 Pemenue 3ama4 o reme « Haxoxxnenue No783,794,824
KIIJI TenmoBOro ABUraTes
26 KonTpoanbnas padora Ne2 o Treme:
«M3MeHeHNe arperaTHbBIX COCTOSIHUM
BEIIEeCTBA.
| JJeKTpUUeCKHEe HIEeKTPOMATrHUTHBIE siBJieHust (314)
27 OnexTpusamnus Ten. Bzaumoneiicteue §25,Ne892,894,895,
3apsDKEHHBIX Tell. [[Ba poma 897
ANIEKTPUYECKUX 3aPsA0B. DJICKTPOCKOIL.
28 DIEKTPUUECKOE TIOJIE. §26,27, ynp.19,Ne907
29 JlenMMOoCTh 3JEKTPHUYECKOTO 3apsa. §28,29, yrip.20
OnexTpoH. CTpoeHNE aTOMOB.
30 OOBsICHEHNE DIIEKTPUYECKUX SBICHHIA. §30,31, Vmp.21
31 Dnekrpuueckuii ToKk. McTounuku §32,33
ANEKTPUIECKOTO TOKA. DJIEKTpUIecKas
LIETTh U €€ COCTABHBIC YaCTH.
32 DIIEKTPUYECKHI TOK B METANIAX. §34.35,36, ynp.23(1,2,3)
JeicTBUA DEKTPUYECKOT0 TOKA.
Hampasnenue toka.
33 CunaToka. AMnepmerp. Usmepenue §37, ynp.24
CHJIbI TOKA.
34 ®ponTanbHas JabopatopHasi padora | Jlatunk ToKa, §38, ynp.25

Ned. «COopka d1eKTpHIEeCKON Henu 1
H3MepeHHe CHJIIbI TOKA B ee

aM-

TIepMETp




PA3IHYHBIX YYaCTKax».

HCTOYHUK IIMTAaHUA,
KOMILJICKT

MPOBOJIOB,
35 DnekTpuieckoe HanpspkeHue. EaquHuIb! §39,40
Hanpsikenus. Bonet™merp. I3mepenue
HaIPSHKEHUS.
36 @dponrtanbHas Jadopatopuasi padora | Jarumx Hanps- | §41,42, ynp.26,27
Ne5. « i3MepeHHe HATPSIKEHH ST Ha JKCHHSI, BOJIBT METP
PA3IMYHBIX YYACTKaX JJIEKTPHYECKOi | IByXIpe- JeIbHBIH,
Henm». HWCTOYHHUK TTUTAHUS,
KOMIUIEKT TPOBOJIOB,
PE3UCTOPBI, KITFOY
37 DJEKTPUIECKOE COMTPOTUBIICHUE §43,ynp.28
MIPOBOJAHUKOB. ¥ IEJIBHOE
CONPOTHBIECHHE. PeocTarhl.
38 3akon OMa Jyist y9acTKa I[CTIH. JleMOHCTpaLust §44, ynp.29(4-7)
«Hccnenona-
HU
€ 3aBHCHMO CTH CHIIBI
TOKa B MPOBOJHUKE OT|
HATPSDKCHUSY: TATUHK|
TOKa, JaT4YdK  Ha-
NpPSDKCHUS, PE3HUCTOP,
[peocrar, HUCTOYHMK]
MUTaHMUSI,  KOMILIEKT|
39 Penrenue 3agad o reme: «3akox OMma. 1055,1056,1066
BbrunciieHre conpoTUBIICHUS
MIPOBOTHHKOB)»
40 ®ponTagabHas JadopaTopHasi padora | [laruuk TOKa, | §46,ynp.30(1,2,4)
Ne6 «PeryanpoBanue CHJIBI TOKA peocTtar, HCTOYHHUK
peocTaTom» MMUATAHMSI, KOMILUIEKT
MIPOBOJIOB, KITFOY
41 ®ponTanbHasi JadopaTopHasi padora | larumk Toka, natuuk | §47, ynp.31
Ne7 «OnpenesieHne COnpoTUBJICHUS HanpsDKCHHUA,
NPOBOJIHUKA NPH MOMOLIH ammepmerp
amMIepMeTpa M BOJILTMETPa» ABYXTPEACIBHBIH,
BOJIBTMETP
JIBYXIIPEAEIIbHBIH,
PE3UCTOPbI, UCTOYHUK
IIMTaHus, KOMILJICKT
OpOBOJOB, KIIFOY
42 [MocnenoBaTensHOE COSAUHEHUE Jlatuuk TOKa, maryuk| §48,ynp.31(1,3,4)

MIPOBOJHUKOB.

HarpsKe HUS,
aMIiepMeTp
MBYXTpEAETIbHBIM,
BOJIETMETP
MBYXIpeAebHbIN,
[PE3UCTOPBI, UCTOUYHUK
MMUTAHUA, KOMIIJIEKT

IMPOBOIOB, KITFOY




43

[TapannensHoe coenvHEHHE
IIPOBOJHUKOB.

JlaTuuk TOkKa, HATYHUK|
HaIpsKEHUS,
aMIiepMeTp
MBYXIpeaeNbHbIN,
BOJITMETP
MBYXTIpEAEIbHBIM,
[PE3UCTOPBI, MCTOUYHHUK
MMUTAHUA, KOMIIJIEKT
MPOBOJIOB, KITFOY

§49,ymp.33(4,5)

44

O06o0maromuii ypok no teme «Cua
TOKa, HAMPSDKCHUE U COTTPOTURIICHUE
MIPOBOTHUKAY

§32-43 noBTOpeHue,
Nel1057,1061,1077,
1082,1112,1118

45

KonTpoabHnas padora Ne3 «Cniia
TOKA, HANPsI’KeHHe M CONPOTHBJIEHHE
NPOBOTHUKA

46

PaboTa 1 MOIIIHOCTH 3JIEKTPUIECKOTO
Toka. EquHumne paboTe
3JIEKTPUYECKOT 0 TOKAa TPUMEHsIEMbIEe Ha
IIPaKTUKE.

§51,52, yip.34(1,2)

47

®ponTaabHas JgadopaTopHasa padora
Ne8«M3mMepeHne MOLITHOCTH U PaGoOThHI
TOKA B 3JICKTPHYECKOH JIaMIIe».

Jaruuk Toka,
JIaTYUK
HanpsDKEeHUs,
aMrepMeTp
JBYXIIPEAEIbHbIMN,
BOJIBTMETP
JIByXHOpeAEIbHbIM,
JIAaMITOYKa, UCTOYHUK
MUTAHUS, KOMIUICKT
IIPOBOJIOB, KJIFOY

§52, Nel150,1152,1156

48

HarpeBanue npoBOIHUKOB
AIIEKTPHUUECKUM TOKOM. 3aKoH JIKoyis
— Jlenna. Jlamma HakaJIuBaHUS.
DNEKTPUUECKUE HarpeBaTeIbHBIC
mpubopsl. KopoTkoe 3aMBIKaHuE.
IIpenoxpanurenu.

§53,55,56, ynp.37(1-3)

49

Konnencarop.

§54, ynp.38

50

Pemenue 3amad.

Ne1947-1949

51

KonTpoabHnas padora Ne4 « PaGora n
MOIIHOCTH 3JIEKTPHYECKOro TOKa.
3axon Jl:xoyas-Jlenunay.

52

Mar»autHoe noJjie ToKa.

§57,58, yrp.40

53

aﬂeKIpOMal'H[/ITI)II/I UXTIPUMCHCHHUC.

§59, ynp.41

o4

@DpoHTAaNbHAA JIAa0OpATOPHAS
padora Ne9 «Coopka
3JIeKTPOMATHUTA M HCIBITAHUE €T0
NelcCTBUS.

§60

55

ITocTostHHBICE MAarHUTEL. MaraHuTHOE
IIOJICIIOCTOSAHHBIX MAarHUTOB.

JAdeMoHcTpaumA
«M3mepenue oIS

IIOCTOSHHOI'O

§61




MargurTan: JaTYUK
MarduTHOTIO I10JIA, I1O0-
CTOSIH HBIH MarHHT I10-

JIOCOBOM

56 MarauTHoe nosie 3eMJIH. Jatyuk  MarHutHOro | §62
110JI41, 110 CTOSAHHBIU
Mar"durT HOHOCOBOﬁ,
JINHENKa
U3MCPUTCIIbHAA
57 JeiicTBre MarHUTHOTO MOJIA HA JleMoHcTpanus
MPOBOJTHUK C TOKOM. DJIICKTPUYCCKUH «U3mepenne
JABHUTaTCIIb (DPOHTaJILHaﬂ MAar"HuTHOI'O I10JISL
JaboparopHas padora Ne9«H3y4eHne | Bokpyr NpOBOJHHUKA
JICKTPUIECCKOIo IBUraTes C TOKOM»:. JIaT4YHUK
NMOCTOSIHHOT'O TOKA (HA MOJEJIN)». MAarHUTHOIO  IIOJIA,
JIBa IITaTHBA, KOM-
IUIEKT MIPOBOJIOB,
HCTOYHHK TOKa,
KJTFOY
| CaeroBble siBjenus (104)
58 Hcrounuku ceeta. Pactipoctpanenue OcBeTUTeNb §63, ynp.44
CBCTA. C UCTOYHUKOM CBeETa
Ha 3,5 B, wmcrouHmk
MATAaHUS, KOMILICKT
MPOBOJIOB, IIEeBast
mmacparma
59 OtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs1 |(OCBETUTEb c | §64,65,Ne1305-1307
CBeTa. MCTOYHHUKOM CBE- Ta
Ha 3,5 B, NCTOYHHK
[UTa-HUS, KOMILIEKT
[POBOJIOB,  IIEJICBAst
mmadparma, moIyIrH-
UTHHApP, TUIAHIIET Ha
IUIOTHOM  JIUCT€  C
KPYTOBBIM
TpaHCTIOPTHPOM
60 ITnockoe 3epkaino. U3o6paxeHre B §66,ynp.46(1,3,4)
TUIOCKOM 3€pKaje.
61 [Ipenomnenue cera. 3akoH OcBeTuTenb c | §67, ynp.47(1-3)
MPETIOMIICHUS. MCTOYHUKOM CBE- Ta
Ha 3,5 B, UCTOYHHK
MATaHUA,  KOMIUICKT
MPOBOJIOB,  IIENIeBast
muadparma, moayIu-
UTMHApP, TUIAHIIET Ha
TUIOTHOM  JIUCT€  C
KPYTOBBIM
TPaHCIOPTHPOM
62 JInn3el. OnTHyeckas CUiia TUH3bI. §68, yrp.48
63 N300paxkeHus, JaBacMble JIUH3OM. §69, ynp.49




64 ®pouTanbHas JaGopaTopHast paboTa | OcpeTHTeNs C §68,69
Nell. HCTOYHHUKOM CBETa
«[oxyuyeHne u300pakeHUs MPH Ha 3,5 B,uCTOUHMK
IMOMOIIHM JIMH3BD». MUTaHUA, KOMIIJICKT

IIPOBOOB, IIIe-
neBas quadparma,
9KpaH CTAIBHOH,
HaIMpaBJISIOIIas C
W3MEPUTEIIBHOMN
LIKaJI0M, cOOu-
paroIue JIMH3HI,
paccenBarommas
JINH3a, CIIai
«Mopens nipen-
METay» BpeuTepe

5 I'ma3 u3penune. bimmzopykocts n §70
JaJTbHO30PKOCTh. OUKH.

66 Pemenue 3amay. §67-69

67 KonTpoanHnas padora Ne5 «

HToroBasi KOHTpPOJILHAA PadoTa»
| IoBTOpenne (14)
68 AHanu3 ommnoO0K JOMYILIEHHBIH B

WTOTOBOW KOHTPOJIBHOI paboTe




Ka.ﬂenzlapno-TeMaaneCKoe IJIAHUPOBaAHHE 9 kJjacc.

Ne | Jlara Conep:xanne(Tema ypoka) Hcnosnb3oBanue IIpumeyanue
/1 00opyI0BaHUA
3akoHbI B3auMo/ielicTBUS U ABHKeHHs TeJl (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, yop.lycrHo
OTCYeTa.
2 [Tepemernienue § 2, Bomip, ymp. 2
YCTHO
3 OmpeneneHue KOOPIUHATHI § 3, Borip, ymip.3(1)
JBIDKYIIETOCS Tela.
4 CxopocTs TpAMOJIMHEHHOTO
PaBHOMEPHOTO JBIKEHHSL.
5 Ilepememenue npu § 4,ymp.4
MIPSIMOJIMHEITHOM PaBHOMEPHOM
6 I'paduku 3aBuCcUMOCTH
KUHEMAaTHYEeCKUX BEITMIHWH OT BPEMEHH
TIpY TIPSMOIMHEHHOM paBHOMEPHOM
JIBIDKCHUU.
7 CpenHsisi CKOPOCTb.
8 [IpssMonmHEHOE paBHOYCKOPEHHOE § 5,ymp.5(2,3)
JBIKEHHUE. Y CKOPEHHE.
9 CKopoCTh MIPAMOINHEHHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBMYKECHUSI.
I'paduk ckopoctu
10 [lepememienue npu §7,ynp.7(1,2)
MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM
11 [lepemenienue Tena npu §8, ymip.8(1)
NPSAMOJTMHEHHOM PaBHOYCKOPEHHOM
TBIKEHUH 0€3 Ha9alTbHOM CKOPOCTH
12 JlabopartopHnas pabora Ne 1 IllTaTus 1446,1451
«HccnenoBanre paBHOYCKOPEHHOTO nabopaTOPHBIH,
JBY>KEHU 0€3 HauanbHOU CKOPOCTH > MCXaHUYCCKasd
CKaMbs1, OpyCcoK
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CEeKYHJIOMED C
JlaTYNKaMU,
MarHUTOYIPaBIIsChie
TepKOHOBBIE JATYNKHU
CeKyHAOMepa
13 Pemenue 3amau.




14 I'paduxu 3aBHCHMOCTH
KMHEMaTHYECKUX BEJIMYMH OT BpEMEHHU
IIpU NPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM JBIKEHUU
15 Pemenuesanau
16 KontponpHas padora Nel
17 OTHOCHTEITHLHOCTh JTBIKCHUSL. § 9.Yp.9(1-4)
18 HMuepuuanbHble CHCTEMBI OTCUETA. §10, yrip.10
IlepBebiii3akoH HeroTOHA
19 Bropoiizakon HeroTona ®poHTAIBHAS §11,ynpl11(2,3)
nmabopatopHas pabora
Nel
«H3yuenue nBUXKEHUS
Tesa npu JIeHCTBUU
CHUITBI TPCHUS»:
JepPEeBSIHHBIN OpYCOK,
HaboOp TPy30B,
MEXaHWYecKasl CKaMbs,
JUHAMOMETD.
®poHTAIBHAS
nabopartopHasi pabora
No 2
«H3ydyeHune NBUKEHUS
CBSI3aHHBIX TEID»:
IITaTHB
T1abOpaTOPHEBIH,
MeXaHH4YecKast CKaMbs,
OpyCOK IepEeBsIHHBIMN,
3JIEKTPOHHBIN
CEeKyHIOMeEp C
JATIUKAMU,
MarHATOYIIPaBIIsieMbIe
TE€PKOHOBBIE NaTYUKU
CEeKyHJIoMepa, Habop
Tpy30B, OJIOK
HETOIBM)KHBIN, HUTH
20 Tperuii 3akon HeroToHa §12,ynp.12(3)
21 CBoOoTHOE TTIaJIeHNE TeT §13,ynp.13(3)
22 JBmxenue Teima, OpOIMIEHHOTO §14,ynop.14
BEPTHKAIBHO BBepX. HeBecomocTh
23 JIabopatopHas pabota Ne 2
<U3mepenue yCKOpEHHUs: CBOOOTHOTO
nageHus>>
24 3aK0H BCEMUPHOT'O TATOTCHUS §15,ymp.15
25 Y ckopeHue CBOOOIHOTO HaJCHHU s HA §16, ymp.16(1-4)
3emMiie u ApYyrux HeOSCHBIX Tellax.
26 Cuia ynpyrocr.
27 CunaTpeHnus
28 [IpssMonHEHOE W KPHUBOJIMHEHHOE §17,18,ynp.17,(1),y




JBIOKEHUE. JIByKeHue Tena 1no
OKPYKHOCTH C TOCTOSTHHOM 110 MOJTYJIIO

p.18(1,4)

CKOPOCTBIO.

29 Pemennesamau §19, yp.17(2),
ynp.18(5),
yip.19(1)

30 HckyccTBEeHHBIE CITY THUKHY 3€MITH

31 Nmnynbc Tena. 3aKkoH cOXpaHeHU st §20, ynp.20(2,4)

HMITYJIbCa

32 PeaxtuBHOE aBIKeHHe. PakeTsl. §21, ynp.21(2,4)

33 PabGoracubl.

34 IToTeHMaIbHAas U KHHETUYECKas

SHEprus
35 3aKOH COXpaHEHH I MEXaHUYECKON §22,ynp.22
SHEPTrHUH.
36 Kontponbraas pabota Ne 2
MexaHnnueckne K aHus v BOIHBL.3BVK.(159acoB
37 KonebarenpHoe IBIKEHUE. §23, ymip.23
38 CBO6OI[HBIC KoJIeOaHus. I[CMOHCTpaHI/II/I
KoneGarenpHple cuctempl. MasTHUK. «KonebaHusi HUTAHOTO
MasiTHUKA A
cBOOOHBIE KOJEOaHUsA
rpy3aHanpyKHHE»:
MaTYNK yCKOPEHHS,
MITATHB C KPEIEKOM,
Ha0Op rpy30B, HUTh,
Ha0Op NPYy>KUH
39 BenmmuuHel, xapakTepusyromue §24, 25, ymp.24(2-
KoJIebaTeabHOE IBHKCHUE. 5)
40 I"apmonndeckrie KojeOaHwMsL.
41 JlabopaTopnas padota Ne 3 1777,1780

«HccnegoBaHre 3aBUCUMOCTH IEPUOIA
M 9aCTOTHI CBOOOIHEIX KOJIEOaHH
MasiITHHUKA OT JJIMHBI €0 HUTHU >>

VlaGoparopHnas paboTta
«3yuenue koieba-
HUM Tpy3a Ha
MpPYKHHE»: KOMITBIOTED,
MaTYMK yCKOPEHHS,
IITATHB C KPEIEXKOM,
Ha0Op MPYKUHPa3HOU
PKECTKOCTH, HabOp
rpy3os mo 100r.
JlaGoparopHast pabora
«3yuenne komebda-
HUI HUTSIHOTO
MasiTHUKA
KOMITBIOTED, JaTUYUK
[YCKOpEHHUSI, TPY3C
KPIOYKOM, JIErKasiu
HepacTsHKUMasi HUTh,
[pyJneTka




42

3aryxaromue KojeOaHusl.
BrinyxeHHsle KoynebaHus.

§26, ymp.25.
MIpe3eHTaus
«MexaHuyeckue
KoJIeOaHus B IIpUPOAC,
6I>ITy U TCXHUKE»

43 Pe3onanc. §27, yp.26
IIpe3enTanus
«MexaHndecKuit
PE30HAHC»
44 PacnpocTtpanenue konebdaHuii B cpene. §28
Bosnnsl.
45 JnmaaBomaBL. CKOPOCTH §29.Vmp.27
pacIpocTpaHeHus BOJIH.
46 Hcrounnku 3Byka. 3BYKOBBIE §30. Ymp.28
KoeOanus. Mpe3eHTaLus
«YnprpazByk»,«HDpa3By
K»
47 BricoTa, [TeMOp | ¥ TPOMKOCTB 3ByKa §31, ynp.29
48 PacnipocTtpanenye 3ByKa. 3ByKOBbBIE §32,ymp. 30(3,4,6)
BOJIHBI.
49 OtpakeHune 3ByKa. 9X0. 3BYKOBOM §33
pe30HaHC.
50 Pemrenne 3amau.
51 Kontponbnas padbota Ne 3
«MexaHn4yeckue KojeOaHus. 3BYK».
DJIeKTPOMATrHUTHOE oJie (24 yaca)
52 MarsuTHoe noJje 1 ero rpaguyeckoe §34,ynp.31
n300paskeHHe.
53 OIHOPOIHOE M HEOTHOPOTHOE
MarHUTHBIC TOJIL.
54 Hampasienue Toka v HarrpaBiIeHUE §35, ynp.32(1-3)
JIMHUH €ro MarHUTHOTO MOJIs
55 OOHapyXeHe MArHUTHOTO TTOJIs 10 €r0 §36, ymip.33
JIEUCTBUIO HA 3JIEKTPUYECKHH TOK.
IIpaBusio neBoi pyku.
56 WHIyKIMs MarHUTHOTO  TTOJIA. §37
57 MarauTHbIil IOTOK §38,ynp34(1)
58 SIBneHue >IEKTPOMArHUTHOM JlemoHCTparus §39, ynp.36
UHIYKIAU. «SIBiIeHne
PIIEKTPOMArHUTHOM
MH Ty KITHFD
MATYNK HATPSHKEHUS,
COJICHOU/I,
IMOCTOSIHHBIN
MOJOCOBOI MarHur,
rpyokallBX,
KOMILJICKT MPOBOJIOB
59 JlaGoparophas pabota Ne 4 <<3yuenue [ToBoTpuUTH §39,

SIBIIEHUS DJIEKTPOMArHUTHOM
WUHIYKIUW>>

Nel913,1915




60 Hanpasnenne "HAYKIIMOHHOTO §40, ynp. 37
ToKa. IIpaBuno Jlenna.
61 SIBneHne caMOWHAYKIIWH. §41,ynp.38
62 [Tosny4yenne u nepeiaya IEPEMEHHOIO  |[leMOHCTpaNus §42, ynp.39
aeKTpudeckoro toka. Tpancopmarop |«M3mepenue
XapaKTEPUCTHK
IIEPEMEHHOTO TOKa»:
MBYXKaHaJb Has
MPUCTaBKAOCIIMILIOTpad
, 3ByKOBOMTeHeparTop,
HAa0Op TPOBOJIOB
63 DJIEKTPOMAarHUTHOE IOJIE. §43
64 OneKTpOMarHUTHbIE BOJIHBI §44,ynp.41(1)
65 Konebarensusrii kouTyp. [lomydenue §45, ymip.42
JJIEKTPOMArHUTHBIX KOJeOaHuit
66 IIpUHIUTIBI paUOCBSI31 U TEJIEBUICHU . §46,ynp.43
67 Wurtepdepennuus u nudpakuns cBeta
68 DJeKTpOMarHuTHas TPUPOJA CBETA. §47
69 IIpenomnenne ceera. DU3NICSCKUAN §48, ynp.44(2,3),
CMBICJI TOKA3aTeNsl MPETOMIICHHS.
70 Hucnepcus. LiBeraTen. §49, ynp.45(1,3)
71 THBIONITUYECKUX CTIEKTPOB. §50
72 Jlaboparopras padora Ne 5 Tab1. « Tumer
<«<Habnronesue CruiomH-oro u OIITUYECKUX
JIMHENYATBIX CHEKTPOB UCITYyCKAHMS>> CIIEKTPOB
UCITyCKaHUS»
73 [Tornomenwne u ucItyCKaHWE CBETa §51
atomami. [Ipoucxoxaenue
JINHEWYAThIX CIIEKTPOB.
74 Penrenunesagaa
75 KonTponbras pabora Nod «
DNEeKTPOMarHUTHOE TOJIe»
CTpoeHnne aToMa M aTOMHOTO siipa (20 yacoB)
76 PannoaxkTUBHOCTE. §52
77 Moenu aToMOB §52
78 PanmoakTuBHBIE TIpeBpalieHus §53, ynp.46
ATOMHBIX sIJIEP.
79 OKcreprMeHTaNbHbIE METOIBI §54
HCCIIEIOBAHUS YaCTHUIL.
80 JlabopaTtopnas pabota Ne 6
<KH3MepeHne ecTeCTBEHHOTO
paauanoHHoro (oHa T03UMETpOM>>
81 OTKpBITHE IPOTOHA M HEUTPOHA. §55, ynp.47
82 CocraB aToOMHOTO sizipa. SliepHbIie §56, ymnp.48(4-6)
CUUITBL.
83 Oneprusi cBsi3u. Jledekt macc. §57, Bomp.
84 Penrennesagaa
85 Henenue sinep ypana. Llennas peakuusi. §58
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Jlabopatopnas pabota Ne 7 <K 3yueHnne
JICJICHHS SIIpa aToMa ypaHa 1o
¢dororpadun TpeKoB>>

87 Snepnsrit peakTop. [IpeobpazoBanue §59,
BHYTpPEHHEH SHEPTUU aTOMHEBIX SiFIEpP B
AIIEKTPUYECKYIO IHEPTHIO.
88 ATOMHAas HPHEpreTHKa §60
89 buonoruyeckoe nencTBUE paguanuu. §61
90 3aK0oH PaaUOaKTHBHOTO paciajaa
91 TepMosinepHas peakuus §62
92 DneMeHTapHbIe YaCTHLIBL.
AHTHYACTHUIIBI
93 Pemrenne 3anau.
94 Kontponbnas padorta Ne 5 «CtpoeHue
aToMa M aTOMHOTO SIJIPay
95 JlaGopaTtopnas pabota Ne 8<KOreHka
IIepUO/Ia MOTypaciiajia HaXoISIIIHXCs B
BO3JIyXe MPOAYKTOB pacrajarasa
pamona>>. JlaboparopHasi pabota Ne 9
K H3yueHne TpeKOoB 3apsIAKEHHBIX
YaCTHIL IO TOTOBBIM (hoTOTpadusiM >
Crpoenne BeeneHnoii (S yacop)
96 CocTaB, CTpOEHHUE U TPOUCXOKACHUE §63
ConHe4HO# cHcTeMBbl
97 Bonwmme mianeTs CoTHEUHOM §64
CHUCTEMBI
98 Mairbie Tena CoTHEUHOM CUCTEMBI §65
99 CrtpoeHne, U31ydeHHE U SBOJIOIUS §66
CoJtHI1a U 3BE3]T
100 CrpoeHuen3Bostonns BeeneHHoM §67
| HTororoe mopTropeHue-24
101- O060011IeHHE U ITOBTOPEHUE

102




Cnucok IuTEepaTyphl C yKa3aHueM NepedHs y4eOHO-MeTOAMYeCKOoro odecrnevyeHns, CpecTB
00yUYeHUsI HIJIEKTPOHHBIX 00Pa30BaTeIbHBIX PECYPCOB.

1. Mapon A.E., Maposn E.A. ®usuka. 7 kiacc. Jlnmaktnaeckue matepuansl. M.: [lpoda, 2019.

2. Tlepoimikun A.B. ®usmka. 7 kiacc. YueOHUK 115 00111€00pa3oBaTeIbHBIX YUpPEKIACHUH. M.:
Hpoda,2018.

3. ®wuionoBuu H.B. ®usuka. 7 knacc. Meroauueckoe nmocodue k yueOuuky A.B. Iepsimkuna. M.
Hpoda,2018.

Xannanosa T.A., XannanoB H.K. ®uznka. 7 xiacc. Pabouasi rerpans. M.: [Ipoda, 2019.
Xannanosa T.A., XannanoB H.K. ®usuka. 7 kiracc. Tecter. M.: JIpoda, 2019

Ileppimkun A.B. ®usuka. 8 kiacc. YueOHuK 11151 0011e00pa30BaTe/IbHBIX OpraHu3aiuii. M.:
Hpoda,2019.

7. 2. ®dunonosuy H.B. ®uznka. 8 xiracc. Meroanueckoe nocoome k yueOHnky A.B. Ilepsimkuna.
M.: poda,2018.

o ok

8. 3.Xannanosa T.A. ®usuka. 8 knacc. Pabouas rerpanb. M.: Ipoda, 2014.

9. 4.Mapon A.E., Mapos E.A., ITo3orickuii C.B. ®usuka. 8 kiacc. COOpHUK BOIIPOCOB U 3a1a4. M.:
Hpoda,2019.

10. 5. XannanoB H.K., Xannanosa T.A. COOpHUK TECTOBBIX 3a/1aHuii 0 ¢u3uke. 8 kinacc. M.:
BAKO, 2019.

11. ®dusuka. 9 ki1.: yueb. mis o0ieodpasonar. yupexaenuii. / A.B. IIépeimkun, E.M. I'yrauk M.
Hpoda,2017.

12. ®usuka. 9 kacc: NoypoyHbIe MiaHel o yueoHuky A.B. [1€peimkuna, E.M. I'yTHHK / aBT.-CcOCT.
C.B. booposa. — Boarorpan: Yuurens, 2017.—175¢.

13. ®usuka: 3agauamnk: 9 — 11 ki1.: Y4aeb. mocobue st 061ieobpazoBar. yued. 3aBeieHuid. — M.
Hpoda, 1996.— 368 c.: un. — (3amaunuku «Ipodsi»).

14. ®uzuka. Tectrl. 7 — 9 knaccrl. Kabapaun O.®., Opiios B.A. YuebH. - MeTost mocobue. — 4-e u3 .,
crepeoturl. — M.: lIpoda, 2000. — 96 c.: u.

15. ®u3MYeCcKU SKCIIEPUMEHT B CpeaHEeH mKkoye: Mexannka. MonekyisipHas pu3nka.
Onexrpoannamuka / [Ilaxmaes H.M., IlIunos B.®. — M.: TIpocBemenue, 1989. —255 c.: un. — (b-ka
yauTess GU3NKH).

16. Jlozosenko C.B., Tpymmna T.A Peanmzanust o06pa3zoBaTesbHBIX ITPOTrPaMM I10 (PU3HKE C UCIIOIb30BaHUEM
o0opynoBanus 1aeTckoro rexuomnapka «lkonsHeiii Keanropurom» Mocksa, 2021

Humepnem-pecypcoi:

1.bubnuorexa—Bce no nmpeamety «dusuka». — Pexxum noctyma: http://www.proshkolu.ru
2.BuneoonsIThl Ha ypokax.— Pexxum qocrymna: http://fizika-class.narod.ru

3.EqunHas KoJuIeKIns udpoBeIX 00pa3oBaTeNbHBIX pecypcoB. — Peskum moctyma: http://school-
collection.edu.ru

4 VIHTepeCHbIC MaTepHAIIbI K ypOKaM (U3UKH [T0 TEMaM; TECTHI [10 TEMaM; HarJISITHbIE TOCOOHS K ypOKaM.
— Pexum nocryna: http://class-fizika.narod.ru

5. Lludposeie 0OpazoBareabHbIC pecypchl. — Pexum noctyma: hitp://www.openclass.ru

6. DirekTpoHHBIE yUeOHNKH 110 pusnke. — Peskum gocryma: http://www.fizika.ru
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http://fizika-class.narod.ru/
http://school-/
http://class-fizika.narod.ru/
http://www.openclass.ru/
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