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INOACHUTEJIBHAS 3AIIUCKA.

Pabouas mporpaMMa ecTeCTBEHHOHAYYHON HAIIPABIEHHOCTH MO (DH3HWKE C MCIIOIB30BaHUEM 000PYAOBaHUS
LCHTpa «Touku pocTa» it 7-9 KI1acCOB OCHOBHOIA IIKOJIBI COCTABJICHA U pa3pa60TaHa B COOTBETCTBHHU C.

e  @enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit ®denepanum» (¢ U3M. 1 J101., BCTyI. B cuity ¢ 01.09.2020);

e TpeboBanmsiMu DeneparbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOTO
obmiero oOpasoBanusi (yTB. HpukazoM MuHHCTepCTBa 00pa3zoBaHMs M Hayku Poccuiickoit
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [Jlacmoprom HamuoHanpHOro mnpoekTa «OO0pa3oBanue» (yrB. mnpesuguymom CoBera mnpu
IIpesunente PO mo crparern4eckoMy pa3BUTHIO M HAlMOHAIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16);

e TocynapctBenHoil mnporpammoii Poccuiickoit ®enepanuun «Pa3zButue oOpa3oBaHus» (yTB.
[TocranoBnenuem IlpaBurenscrBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPXKACHUM  rocylapcTBeHHOW mporpammbl  Poccuiickoit  ®enepaumu  «PasBurue
00pa3zoBaHus»;

® aBTOPCKOW MpOrpaMMoil OCHOBHOro oOmiero oOpazoBanusi no ¢usuke ans 7-9 kmaccoB (A. B.
[éperukun, H.B. ®unonosuu, E.M.I'ytHuk, M., «/Ipodar, 2015 1.);

e y4eOHBIM IJITAHOM M OCHOBHO# 0OpazoBaTensHOi mporpammsl OO0 MBOY CCOLI

e MeToauYecKUMH  PEKOMEHIAIMSIMH 10  CO3MaHMI0 HW  (YHKIMOHHPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3ALUAX, PACIIOJIIOKEHHBIX B CEJIBCKON MECTHOCTH U MajbIX
ropojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HAmpaBIICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsbkeHueM MUHUCTepCTBa MpocBeleHus: Poccuiickoit
®enepanuu ot 12 stuBaps 2021 r. Ne P-6).

PabGouast mporpamma peanusyercst B yuyeOHukax A. B. [lepeimknna «®usmka 7 kmace», «Pusuka 8 kiaccy,
«Duzuka 9 xmace» cucremsl «Beptukamby [lepeimkun A. B., yueOHUK 1t 00mieoOpa3oBaTeNbHBIX yUeOHBIX
3aBenenuil. M.: JIpoda, 2020

IIporpaMma ompenessieT CoAepKaHnue U CTPYKTYpY y4eOHOro MaTepHaia, IoCie[0BaTeIbHOCTD €ro H3y4eHHS,
IIyTn q)OpMI/IpOBaHI/ISI CHUCTEMBbI 3HaHHﬁ, YMCHI/Iﬁ A crnoco0oB ACATCIIBHOCTH, Pa3BUTHA, BOCIHHUTAHUA H
couain3alun yJaluxcs.

Coznanue nentpa «Touka pocTta» mpeanonaraeT pa3BUTHE 00pa30BaTeNbHON HHPPACTPYKTYpHI
o011eo0pa3oBaTeIbHON OpraHU3alii, B TOM YKCJEe OCHAIllEeHUE 00111e00pa30BaTeIbHON OpraHU3aliu:

1. obGopynoBanueMm, cpeacTBaMH OOy4eHMS W BOCIMTAHHUS s H3ydeHHs (B TOM 4HCIe
OKCIIEPUMEHTAIILHOTO) TIPEAMETOB, KYpCOB, JUCHHMIUIMH (MOAIYJeH) eCTECTBEHHOHAYYHOU
HalpaBIEHHOCTH TMpPU  pealu3allil  OCHOBHBIX  0OIIe00pa3oBaTelIbHBIX  MPOTpaMM U
JIOTIOTHUTEIILHBIX 0011e00pa30BaTeIbHBIX IPOrpaMM, B TOM YUCIIE JJISl PACIIUPEHUS COJIepKaHuUs
yuebHoro npenmMeta «dusnkay;

2. 00OpymOBaHHWEM, CpeICcTBaMH OOy4YeHHS ¥ BOCIWTAaHHS IS peaju3ald  MPOrpaMm
JIOTIOJTHUTEIILHOT0 00pa30BaHMs €CTECTBEHHOHAYYHOMN HAIpaBI€HHOCTEH;

3. KOMITBIOTEPHBIM U MHBIM 000pYIOBaHHUEM.

[IpopwmnbHelii  KOMIIEKT  obopynoBaHus  oOecrmeunBaeT  I(PQPEKTUBHOE  JTOCTHIKEHUE
o0pa3oBaTeNbHbIX  pEe3yJAbTaTOB  OOy4yalOUIMMHUCS IO  MporpaMmaM  €CT€CTBEHHOHAy4YHOU
HalpaBJIEHHOCTH, BO3MOXKHOCTh YINIYOJIEHHOTO M3Y4YEHHs OTIENBHBIX NPEIMETOB, B TOM 4YHCIE I
dbopMupoBaHus  H300pETATENbCKOTO,  KPEaTHUBHOIO,  KPUTHYECKOTO  MBILIUICHUS,  Pa3BUTHUA
(YHKIMOHAIBLHON IPAMOTHOCTH y O0YYAIOIIUXCsI, B TOM YHCJIE €CTECTBEHHOHAYYHON U MaTeMaTHYECKOM.

OKCIIEPUMEHT SBJISIETCS UCTOYHUKOM 3HAHUM M KPUTEPUEM MX UCTMHHOCTH B Hayke. KoHuenmus
COBPEMEHHOr0o 00pa3oBaHUs MOAPA3yMEBAET, YTO B Y4eOHOM HKCIEPUMEHTE BEAYIIYIO POJIb JOJKEH
3aHSATh  CAMOCTOSITEJIBHBIM  HCCIEAOBATENIbCKUM  ydeHHWYecKuid  skcriepuMeHT.  CoBpeMeHHbIe
9KCIIEPUMEHTAJILHBIE HCCIIeI0BaHUs M0 (GU3UKE yXKE TPYAHO MPEICTaBUTh O3 HCIOIb30BaHUS HE TOJIBKO
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AQHAJOTOBBIX, HO W IM(POBBIX M3MEPHUTENBHBIX NpuOOpoB. B ®dexepanbHOM rocyaapcTBEHHOM
oOpasoBatensHOM cTangapte (ganee — PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATbHBIX yUEOHBIX

nevictBuil (manmee — YY), nmpuoOpeTaeMpIx y4aluMHCS, AOHKHO CTaTh YMEHHUE «IIPOBEIACHUS
OMBITOB, TPOCTHIX HKCIEPUMEHTAIbHBIX HCCICIOBAHUM, MPSAMBIX M KOCBEHHBIX HW3MEPEHHH ¢
MCIIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHBI AKCIEPUMEHT 10 (U3MKE, TPOBOJUMBIN Ha TPATUIIMOHHOM oOopymoBanuu (0e3
npuMeHeHHs LU(POBBIX J1adopaTtopuii), HE MOXET B IIOJHOM Mepe OOECIEeUYHTh pEeIIeHHE BCEX
oOpa3oBaTeNnbHbIX 3aJady B coBpeMeHHOW 1mikone. CroxuBmasics cuTyanuss oOyclIOBJIeHa
CYIIECTBOBaHHUEM psijia MpoodIIeM:

*  TPaJULHUOHHOE IIKOJIbHOE 00OPYJIOBAaHUE M3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH He
II03BOJIIET IPOBOAUTH MHOTHE KOJINYECTBEHHBIE UCCIIEOBAHNUS;

*  JIINTEIBHOCTh TMPOBEACHUS (UIUYECKUX HCCICAOBAaHMI HE BCEerJa COIJACyeTcss C
JUIMTEIBHOCTBIO YU€OHBIX 3aHATHUM;

* BO3MOXHOCTb  IPOBEIEHUS  MHOTMX  (U3MYECKHUX  HCCIECOBAHUM  OrpaHUYMBAETCS
TpeOOBaHUAMH TEXHUKH OE€30IIaCHOCTH U JP.

[udpposast naboparopus KapAUHATIBHBIM 00pa3oM H3MEHSIET METOJUKY M  COJCpKaHHE
9KCHEPUMEHTAJIbHON AEATENbHOCTH W MOMOTaeT PEeLIMTh BbllIenepedyrciaeHHble npodsemsl. [upokuit
CHEeKTp UU(POBBIX [TATYUKOB MO3BOJSET YyYaIIUMCS 3HAKOMHUTBCA C TapamMeTpamMu (PU3NIECKOTO
AKCIIEPUMEHTA HE TOJIbKO Ha KaU€CTBEHHOM, HO U Ha KOJUYECTBEHHOM ypoBHE. C MOMOUIbIO LIUPPOBOI
1a00paTOpUK MOXKHO IPOBOJUTH JJIUTENbHBIA SKCIEPUMEHT Ja)K€ B OTCYTCTBUU 3KCIIEPUMEHTATOpA.
[Ipn sTOM H3MepsieMble AaHHBIE M PE3YyJIbTaThl UX 0OpaOOTKH OTOOpaXKaroTCS HEMOCPEACTBEHHO Ha
9KpaHe KOMIBIOTEPA.

B mpomecce dopmupoBaHHs HKCIEPUMEHTAIBHBIX YMEHMM 10 (U3UKE YYaIIMKCS YUUTCS
MPEJICTaBISITh MHPOPMAIIHMIO 00 UCCIET0BaHNHU B YETHIPEX BUAX:

* B BepOaIbHOM: OIUCHIBATh JKCIEPUMEHT, CO3/laBaTh CJIOBECHYIO MOJENIb SKCIHEPUMEHTa,
¢uKcrpoBaTh BHUMaHNE Ha U3MEPAEMbIX (PU3MUECKUX BEIMUHNHAX, TEPMUHOJIOTHH;

* B TaOJIMYHOM: 3aIOJHATH TAOJIHUIIBI JAHHBIX, JIEKALIUX B OCHOBE MOCTPOEHUs rpadukoB (Ipu
9TOM Y y4aluxcs BO3HUKAET IEePBUYHOE MPEJICTaBIEHHE O MacIiTabax BEJIUYUH);

* B rpaduyeckoM: CTpouTh rpaduku Mo TaOJIMYHBIM JAHHBIM, YTO MO3BOJIAET MEPEUTH K BbI-
JBUKEHHUIO THIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXAy (U3MUECKMMM BeIMYMHAMU (IPU 3TOM yUUTENb
MOKAa3bIBACT MPEUMYILECTBO B BU3YaJlM3allUM 3aBUCUMOCTEH MEXAYy BEJIM- YWHAMH, HarJiJHOCTh U
MHOT'OMEpPHOCTb);

* B aHAJIUTUYECKOM (B BHJE MaTeMaTHYECKHX YpaBHEHHI): NPUBOAUTH MaTeMaTHUECKOe
OIMCaHNE B3aMMOCBS3H (PU3NUECKUX BEJIMUMH, MaTeMaTHYeCKOe 000011IeHrEe TOyYEeHHBIX PE3yIbTaTOB.

[Tepexox K KaxIoMy OdTamy MpeACTaBIeHHS HHG(OpMAIUMKM 3aHUMAET JIOCTATOYHO OOJBIION
IPOMEXKYTOK BpeMeHHU. be3ycinoBHo, B 7—9 kiaccax 3TOT mpoiiecc HeoOX0AuM, HO B CTapIIUX Kiaccax
9TO BpeMsi MOXKHO ObLIO Obl OTBECTH Ha pelleHue Oojee BaKHBIX 3agad. B sToMm 1uiaHe mudposbie
nabopaTopuy TO3BOJISIOT CYUIECTBEHHO 5SKOHOMHUTH BpeMs, KOTOpPO€ MOXXHO HOTpPaTUTh Ha
(dbopMUpOBaHKE UCCIIEIOBATEILCKUX YMEHUH YUallIUXCsl, BBIPAKAIOIIUXCS B CIEAYIOUINX JEeHCTBUSAX:

*  OmpejAelieHue MPOOIEMBI;

*  [OCTaHOBKAa MCCIIEIOBATEIbCKON 3a/1auu;

. ITaHUPOBAHUC PCIICHUS 3aJa4YH,

*  IIOCTPOCHHUE MOJENEN;

*  BBIJBWKEHUE TMIIOTE3;

*  DBKCIEpUMEHTAJIbHAS POBEPKA TUIIOTE3;

*  aHaJIU3 JAHHBIX SKCIEPUMEHTOB UM HAOIIOICHMUIA;
e (¢dopMyIHUpOBaHUE BHIBOJIOB.
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[Tocneanuie roApl y ydamuxcsi HaOJIOIaeTCsl HU3Kas MOTHBALUS M3Yy4YEHHS] €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH ¥, KaK CJeJCTBHE, MaJeHHe KadecTBa oOpasoBanus. LludpoBoe ydeOHOE 00OpymoBaHHE
MO3BOJISIET yYallMCs O3HAKOMHUTBLCS C COBPEMEHHBIMU METONAMHU HCCIEAOBAHUs, IPUMEHICMBIMU B
HayKe, a YYUTEI0 — IMPUMEHATh HA NPAKTHUKE COBPEMEHHBIE NEJArOTMYECKUe TEXHOJIOruu. [loaTomy
[JIaBHOM cocTaBJIsitolIei koMiiekTa «Toukoi pocTtay SBISIOTCS HUGPOBLIE 1aO0OPaTOPHH.

IIpennaraemast mporpaMmMa peagn3yercs C IOMOIIbI0 yaeOHo-MeToanIecknx KomriekTos (YMK).

YMK pmns kaxaoro kiacca BKIIIOYAeT: YYEOHHK, 3aJauHUK, METOIMYECKUE MaTepuanbl sl Y4HUTels,
CaMOCTOSITETIbHBIE U KOHTPOJIbHBIE PaOOTHI.

[Inanupyrores cienyromme (GopMbl opraHu3anuu y4eOHOTO Ipouecca: (pPOHTAIBHBIE; KOJIJICKTHBHBIE;
IpyNIoBele; paboTa B Mape; HWHAWBHUIYAJIbHBIC.

B mnpenogaBanum mnpeaMera OymyT  HCIOJB30BATHCS CIEAYIONIME TEXHOJOTHMH M METOIbl: JIMYHOCTHO-
OpHEHTHPOBAHHOE 00yUYeHHE; MpodIeMHoe o0yueHue; muddhepeHnrpoBaHHoe 00yueHHe; TEXHOJIOTHN 00yIeHUs Ha
OCHOBE PELICHUS 3a/1a4; METO/Ibl HHANBUAYAIBLHOIO 00yUCHHUS.

Oco0cHHOE 3HAueHHE B TPEMOJAaBAHUHM (PU3UKH HMMEET INKOJIBHBIH (PU3MYECKHH DKCIIEPUMEHT, B KOTOPBIHA
BXOZST AEMOHCTPALIMOHHBINA IKCIIEPUMEHT U CAMOCTOSTENIbHBIE TAOOpAaTOPHBIE PA0OTHI YHAIIMXCS.

Hesabro u3yvyenusi pU3NKHU B OCHOBHOM IIKOJIE SABJISICTCH:

1) B HanpaBJIeHUH JIMYHOCTHOTO PA3BUTHSA

- BOCIHUTAaHHE T'OTOBHOCTH OOYYAIOLIMXCSl K CaMOPa3sBUTHIO M CaMOOOpPa30BaHUIO HA OCHOBE MOTHBALUHM K
00y4YeHUIO U MO3HAHUIO;

-bopMupoBaHHE UEHHOCTH 3I0POBOTO M Oe3omacHOro obpasa >KHM3HM, NOpPaBWI HMHAWBUAYAIBHOTO H
KOJIUJIEKTUBHOI'O O€30MacHOro MOBEACHHUS B YPE3BBIYAMHBIX CUTYaLMsX, YIPOKAIOIIUX JKU3HU U 30POBBIO JIIOJEH,
NpaBWJI IOBEJCHUS HAa TPAHCIIOPTE U Ha IOpOrax.

-BOCIIHTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HATh MPUPOAY, HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BaHMUS
JOCTIPKEHUH HAYKH M TEXHOJIOTUH [UIs AajbHEHILEro pa3BUTHS YEIOBEUYECKOro 00IECTBa;

-pa3BUTHE YBa)KE€HHS K TBOPLAM HAYKH M TEXHHUKH; OTHOLICHUS K (HU3HKE KaK K 3JIEMEHTY OOIIeueI0OBeYeCKOn
KYJIBTYPBI;

2) B MeTanpeIMeTHOM HaNpPaBJIeHHH

OCBOCHHE 3HAHMH O MEXAaHMYECKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX W KBAHTOBBIX SIBJICHUSX; BEJIMYUHAX,
XapaKTepU3YIOUINX 3TH SBJICHUS; 3aKOHAX, KOTOPBIM OHH MOJIYHHSIOTCS; METO/IaX HAYYHOTO IMO3HAHUS IPUPOJIBI 1
(hopMHpOBaHUS Ha 3TOW OCHOBE MPEJICTABICHUH O (GPU3NUECKON KapTHHE MHPAa,

OBJIa/ICHUE YMEHHSMHU HPOBOAWUTH HAOMIONCHHS NPHUPOAHBIX SBJICHUH, ONMUCHIBATH U 0000IIATh PE3YJIBTAThI
HaOJFO/IEHNH, WCIONBb30BaTh MPOCTHIE W3MEPUTENbHBIE MPHOOPBI JUIS W3y4YeHUs (PUIMUECKUX SIBIICHHIA;
NPECTABIATh PE3yIbTaThl HAOMIOACHUH WM U3MEPEHHH B BUJE TaONHUIl, rpad)KOB U BBISABISATH HA 3TOW OCHOBE
IMIIUPUYECKHE 3aBUCHUMOCTH; NPUMEHATh NOJIYYEHHBIE 3HAHMS IJIsi OOBSICHEHHsS Pa3HOOOPa3HBIX HPUPOIHBIX
SBJICHUH W TPOLIECCOB, MPUHIMIIOB ACUCTBHUS BAKHEHIIMX TEXHHYECKUX YCTPOMCTB, I pelIeHUs (HU3NIECKUX
3amad;

pa3BUTHE MMO3HABATENFHBIX HHTEPECOB, MHTEUIEKTYAIBHBIX M TBOPUECKUX CIIOCOOHOCTEH B TPOIIECCE PEIICHUS
¢u3nUecKkux 3a7ad W BBIIOJIHEHUS SKCHEPUMEHTAIBHBIX HCCIENOBAaHUM; CHOCOOHOCTH K CaMOCTOATEILHOMY
NprOOPETEHHIO HOBBIX 3HAHUH MO (PU3MKE B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTSIMU U UHTEPECAMH;

- HCIOJb30BaTh KOMITBIOTEPHBIE TEXHOJOTHU  JIISl pelieHus] MHOOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
yueOHBIX 3aJad, B TOM 4YHCJIe: BBIYMCICHHE, HAIlMCAHWE MHCEM, COYMHEHHH, AOKJIaaoB, pedeparoB, cO3AaHuE
npe3eHTaluui u ap.;

IInanupyembie pe3yJabTaThbl 0CBOCHUS Y4eOHOro npeamera «Pusukay.
JIM4HOCTHBIMU pe3yabTaTaMu o0ydeHus ¢pusuke B 7-9 kinaccax SBISIOTCS:

® pPa3BUTHUC IMO3HABATCIIBHBIX NMHTECPECOB, MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX CIOCOOHOCTEN ydauiuxcs;

° Y6C)KI[CHHOCTI> B BO3MOXHOCTH IIO3HAHUA IIPUPOIBLI, B HeOGXOI[I/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BaHUA
JOCTHKCHUH HAayKH W TEXHOJOTHM JJIs JAJbHEHIIEro pa3BHTHS YEIOBEYECKOrO OOINECTBa, YBaXKEHHUE K
TBOpIaM HAYKH U TCXHUKH, OTHOIIICHHUC K (l)I/I3I/IKe KakK 3JICMCHTY 06Il[equ0BequK0ﬁ KYJIbTYPBbI;

® CaMOCTOATCIIBHOCTD B HpI/I06peT€HI/II/I HOBBIX 3HAHUH U MPAKTUYCCKUX YMGHPIP’I,

® TOTOBHOCTH K BI:IGOpy JKU3HCHHOTO NTOYTH B COOTBCTCTBUU C COOCTBEHHBIMU HHTCpECaMU U
BO3MOXKXHOCTSIMHU,
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e MoTHBalMs 00pa30BaTENbHOW NEATEIBLHOCTH INKOJBFHHUKOB Ha OCHOBE JIMYHOCTHO OPHEHTHPOBAHHOTO
M0/IX0/1a;

e (opMHpOBaHUE LICHHOCTHBIX OTHOLICHUH IPYT K APYTy, YUUTENIO, aBTOpPaM OTKPBITUH M M300peTeHui,
pe3ynbraTtamM 00y4YeHHUS.

MeTanpeaMeTHbBIMHU Pe3yJbTATAMM o0yueHHs (HU3HKe B 7-9 Kiaccax SBISIOTCS:

e OBJAJICHUE HABBIKAMH CAMOCTOSTEIBHOIO IPUOOPETEHUS HOBBIX 3HAHWH, OpraHU3alMU Yy4eOHOM
NESITEIbHOCTH, IIOCTAHOBKM LieNeH, IUIAaHMPOBAHMS, CAMOKOHTPOJIS M OLEHKH pPe3ylbTaTOB CBOEH
JeSTENbHOCTH, YMEHUSIMHU MIPEIBUIETh BOZMOXKHBIE PE3YJIbTAThl CBOMX JNEHCTBUIA;

® TIOHUMAaHHUE Pa3IUYUi MEXIy UCXOJHBIMH (PaKTaMH M TUIOTE3aMH AJISl UX OOBSICHEHHS, TEOPETUICCKUMHU
MOJIEJIIMU M PeaJIbHBIMU O0BEKTaMH, OBJIaJICHUE YHUBEPCAIbHBIMH YU€OHBIMU JEHCTBUAMU Ha IpUMepax
TUIIOTE3 ISl OOBACHEHUSI W3BECTHBIX (DAKTOB M IKCIIEPUMEHTAJIbHOM MPOBEPKH BBIABUTACMBIX I'MIIOTE3,
pa3pabOTKU TEOPETUUCCKHUX MOJICIICH MPOIIECCOB I SIBJICHUH;

e (opMHpOBaHHE YMEHUI BOCIPHHUMATh, MepepadaThiBaTh M MPEABABIATh MHOOPMAIMIO B CIOBECHOH,
0o0pa3HOW, CUMBOIMYECKON (hopMax, aHaIM3UPOBaTh W TepepadaThiBaTh MONYYCHHYIO WH(POpPMAIHIO B
COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJadyaMH, BBIACISTH OCHOBHOE COAEP)KAaHHE MPOYUTAHHOIO TEKCTa,
HaXOJHUTh B HEM OTBETHI Ha ITOCTABJIEHHBIE BONPOCHI U U3JaraTh €ro;

e TpUOOpETEHHE OMbITa CaMOCTOSTEIHLHOTO TOMCKA, aHalW3a W 0TOOpa MH(POPMALMH C HCIOIb30BAHUEM
Pa3NUYHBIX KICTOYHUKOB M HOBBIX MH()OPMAIIMOHHBIX TEXHOJOTHH AJIS peIICHHs O3HABATEIbHbBIX 33/1a4;

® Da3BUTUEC MOHOJIOTMYECKOW M IUAIOTHUECKOW pedH, YMEHHS BBIpa)KaTb CBOM MBICIH M CIHOCOOHOCTH
BBICJIYIINBATh cOOECeAHNKA, IOHUMATh ero TOYKY 3peHHs, MPU3HABaTh MIPABO JPYTroro 4eJoBeKa Ha HHOEe
MHEHHE;

® OCBOCHHE IPHEMOB JACHCTBUH B HECTAHIAPTHBIX CHUTYALUsX, OBJIAJACHUE HBPUCTUYECKHMH METOAAMHU
peuieHus npooiem;

e (opmHpoBaHHWE yMEHHMH paboTaTh B TPYIIE C BHIMOJHEHHEM pa3IMYHBIX COLMAIBHBIX DOJIEH,
MIPEICTaBIATh U OTCTAaNBaTh CBOM B3TJISABI M YOXKACHNS, BECTH JUCKYCCHIO.

Peryastusnbie YY /I
OOyuaromuicst MoJyYUT BO3MOXKHOCTE JUIsl YOPMHUPOBAHUS CIEAYIOLINX PETYISTUBHBIX Y Y /1.

1. YmeHHne caMOCTOSATENILHO ONPEACIITh e 00yUeHHs, CTaBUTh U (POPMYyITHUPOBATH HOBBIE 33/1a4K B yuéOe

Y TIO3HABATEIbHOM EATENbHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH! 10- 3HaBATEIHHON JAEATEIHHOCTH.
OO0y4JaroIuHCs CMOXKET:

®  AHANM3MPOBATH CYIECTBYIOIINE U IUNIAHUPOBATH OyAyIIne 00pa3oBaTesIbHbIE PE3YIIbTATHI;

® UAeHTH(UIMPOBATH COOCTBEHHBIEC POOIEMBI M ONIPEENIATE IIIaBHYIO IPOOIeMy;

e BBIABUraTb BEPCHUHM peEIIEHHS NpoOsieMbl, (OPMYIMPOBaTh TUIOTE3bl, NPEABOCXUINATH KOHEUYHBIH
pe3yibTar;

®  CTaBUTH LETb JIEATENBHOCTA HA OCHOBE ONPEAETIEHHON MPOOIEMbI B CYIIECTBYIONINX BO3ZMOKHOCTEH;

e (opmymupoBath yueOHbIe 3a/1a4H KaK IIAaTW JOCTHKEHUS IIOCTABICHHOM EJH JesITeTbHOCTH;

e 000CHOBBIBaTh IIEJIEBBIE OPUEHTHUPHI W MPUOPUTETHI CCHUTKAMU HAa IEHHOCTH, yKa3biBas M O0OOCHOBBIBAsS
JIOTHYECKYIO TIOCIIeI0BATEIFHOCTD IIIaroB.

2. YMeHHEe CcaMOCTOSITENIbHO IJIAaHUPOBAaTh NYTH JOCTIDKEHHMS LeNieil, B TOM 4HCJIE aJbTepHATHBHBIC,
0CO3HAHHO BbIOMpaTh Hanbosee 3¢GeKTUBHBIE CIOCOOB! pelleHHs y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4.

OO0yJaromuics CMOXKET:

e ompeaenaTh HeoOxomumoe(bie) IeHCTBUE(s) B COOTBETCTBHHM ¢ y4eOHOHM M NO3HABAaTEIbHOW 3ajadyaMHu U
COCTaBJISITh AJITOPUTM €T0(MX) BHITIOTHEHNUS;

e 00OCHOBBIBATb W OCYLIECTBIATH BBIOOp HambOosee 3(PQeKTUBHBIX cIOcOOOB pemeHus Y4eOHBIX |
MO3HABaTENbHBIX 33/1a4;

e  ONpenensaTh/HaXOANUTh, B TOM YHCIIE M3 MPEUIOKCHHBIX BAPHAHTOB, YCIOBUS /I BBIIOJHEHUS YIeOHOH 1
IMO3HABaTCIILHOM 3a/a4;

e BBRICTpauBaTh >KU3HEHHbIE IUIAHBI HAa KPAaTKOCPOUYHOE Oyayliee (3asiBJIAThH LiElEBble OPUEHTHUPHI, CTAaBUThH
aZieKBaTHBIC WM 3aJadydl ¥ [peajarath JeHCTBHA, YyKa3biBasi M OOOCHOBBIBAS — JIOTHYECKYIO
MOCJIE0BATEIFHOCTD IIaroB);

e BpRIOMpaTh W3 NPEAJIOKCHHBIX BAapHaHTOB M CAMOCTOSITENIBHO HCKaTh CPEICTBA/pecypchl ANl peIICHHS
3aa4n/AOCTKECHUS LIEIH;



TOUKA \!Pocm

PU3UKA

COCTABIIATH IUIaH pelIeHus MpoOIeMbl (BBIMOTHEHUS IPOEKTA, TPOBEJCHHUS UCCICIOBAHUS);

OTIpENeIATh NOTCHINABHBIE 3aTPyIHEHHS TP PEIICHUH YIeOHOH U MO3HaBaTENFHON 3ajaui U HAXOIUTh
CpEeJICTBA JUIs UX YCTpaHEHUS;

OIMCHIBATh CBOM OMBIT, OGOpPMIISLL €ro I IepeNadd IpPYyruM JIIOASIM B BUAE TEXHOJIOTUU PEICHUS
IPAaKTUYECKUX 33/a4 ONPeesIEHHOIO KJlacca;

IUTAHUPOBATh M KOPPEKTUPOBATh CBOIO HHANMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO.

YMeHne COOTHOCHUTH CBOHM JEHCTBHS C IUIAHMPYEMBIMH pE3yJbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH
JeSITEeIbHOCTH B TIpolLiecce AOCTHKEHHUS pe3yibTara, ONPEAENATh CIOCOObI JAEHCTBHH B pamKax
NPEIJIOKCHHBIX YCIOBUM M TpeOOBaHWI, KOPPEKTHPOBAaTh CBOM JEWCTBHSI B COOTBETCTBHU C
W3MEHSIOLIEHCS CUTYalHEH.

OOy4JaroIIUNCs CMOXKET:

4.

OMPECIIATh COBMECTHO C IIEIaroroM U CBEPCTHHKAMM KPUTEPUU IUIAHUPYEMBIX PE3YJIbTaTOB M KPUTCPUU
OIICHKH CBOEH y4eOHOM AesITeIbHOCTH;

CHCTEMATHU3UPOBATh (B TOM YHCIIC BHIOMPATh MPUOPHTETHHIC) KPUTCPUH IUIAHUPYEMBIX PE3yIbTaTOB H
OIICHKH CBOCH JIeATENLHOCTH;

OoTOMpaTh MHCTPYMEHTHI JJISl OLICHUBAHUSI CBOCU JESTENBHOCTH, OCYHICCTBIATH CAMOKOHTPOJIb CBOEH
JIEATETLHOCTH B paMKax IPEJIOKEHHBIX YCIOBUN U TpeOOBaHUI;

OLICHMUBATL CBOIO ACATCIBHOCTb, aprYMCHTHUPYSA NPUYHUHBI OOCTHXKCHHUA WM OTCYTCTBUA INJIAHUPYEMOI'O
pe3yibTarTa;

HAXOJUTh JOCTATOYHBIC CPEJICTBA JUIS BHIMONHEHHS YUEOHBIX ICHCTBUI B M3MEHSIOIIEHCS CUTYAIlMN W/WITH
NIPY OTCYTCTBUH IJIAHUPYEMOTO Pe3yJibTaTa;

pabotas Mo CBOEMy IUIaHy, BHOCHTh KOPPEKTHBBI B TEKYINYIO JAEATEILHOCTh HAa OCHOBE aHAW3a
WU3MEHEHUH CUTYaIMHU JJIs TOJTyYCHHUS 3arlIaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3ybTarTa;
YCTaHaBJIMUBATH CBA3b MCKAY IMOJTYUYCHHBIMU XapaKTECPUCTUKAMU IMMPOAYKTA U XapaKTECPUCTUKAMU ITpoHecca
ACATCIIBHOCTHU U IO 3aBCPHICHUHN ACATCIIBHOCTH INpC€ajlaraTb M3MCHE- HHUE XApPaKTCPUCTUK IIpouecca IJId
MOJYYCHUS YITyUIICHHBIX XapaKTEPUCTHK MPOAYKTa;

CBEPATH CBOM JICHCTBUSI C IIEJBIO U MIPU HEOOXOIUMOCTH UCTIPABIIATH OIMUOKH CAMOCTOSITEIBHO.

YMeHne OleHWBaTh NPAaBUIHHOCTh BHIMOJHEHUS YyUeOHOW 3amadd, COOCTBEHHBIE BO3MOXKHOCTH €€
peleHus.

OO0yuaromuics CMOXKET:

OTIPEAETISATh KPUTEPHUN TIPABUIHHOCTH (KOPPEKTHOCTH) BBITIOTHEHHS YIeOHOH 3a1a4H;

aHAIIM3UPOBAaTh U OOOCHOBBIBATH IMPHUMEHEHHWE COOTBETCTBYIOIIETO WHCTPYMEHTAPHsS IS BBITOIHEHUS
y4eOHOH 3a1a4u;

CBOOOJIHO TIOJIb30BAThCSl BBIPAOOTAHHBIMH KPHUTEPUSMH OIICHKH U CaMOOICHKH, HMCXOJs W3 LEIU |
MMEIOIIHUXCS CPENICTB, Pa3jindas Pe3yIbTaT U CIIOCOOBI JEHCTBUI;

OILICHMBATh TPOJIYKT CBOCH JICSITENBHOCTH 10 33/IaHHBIM W/HJIM CaMOCTOSITENIFHO ONpeNeIEHHBIM
KPUTEPHUSIM B COOTBETCTBHH C LENBIO ACSITEIBHOCTH;

00OCHOBBIBATh JOCTI)KMMOCTh II€JM BBIOPaHHBIM CIIOCOOOM Ha OCHOBE OLEHKH CBOMX BHYTPEHHHUX
PECYpCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

(bMKCHUPOBAThH M AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

BilaneHne ocHOBaMM CaMOKOHTPOJISl, CAMOOLEHKH, IPUHIATHS PEIIEHUH U OCYLIECTBICHHS OCO3HAHHOTO
BbIOOpa B yueOHOM ¥ MMO3HABATEILHOM JIESITEIbHOCTH.

OO0y4JaroIUNCs CMOXET:

HaOJII0/IaTh ¥ aHAJM3UPOBATh COOCTBEHHYIO YUEOHYIO M MO3HABATEIBHYIO JIEATEIHLHOCTh U JCSITEIHLHOCTh
JIPYTHX 00YYarOIIMXCs B MPOIIECCE B3aUMOIIPOBEPKHU;

COOTHOCHUTH pealbHbIC M INIAHUPYEMBIE PE3yJIbTaThl HHINBHIYAIBHONW 00pa30BaTEeIbLHON NEATCILHOCTH H
JleJaTh BBIBOJBL,

MIPUHAMATH pelIeHne B yueOHOM CUTyalliu ¥ HECTH 32 HETO OTBETCTBEHHOCTH;

CaMOCTOSITEIIFHO OIPENENITh MPUYMHBI CBOETO yCIleXa WM HEyCIieXa W HaXOJUTh CIIOCOOBI BBIXOJA W3
CUTyallH HEYCIIeXa;

PETPOCTICKTHBHO OMPEICIATh, Kakue IEHCTBUS 1O PEIICHHI0 YYeOHOW 3aJaud WIM IMapaMeTphl 3THUX
JICHCTBUIA IPUBEITN K TIOJTYYCHHIO UMEIOIETOCS MPOYKTa yUeOHOH! NeATEIbHOCTH,
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TOUKA !'POCTA PHMIA

JIEMOHCTPHUPOBATh MPUEMBI  PETYJIALUU  NCUXO(U3UOIOTUICCKUX/IMOIIMOHATIBHBIX ~ COCTOSHUHM IS
noctmkeHus  dd¢dekra  ycrnokoeHus (YCTpaHEHUS SMOIMOHAIBHON  HampshkEHHOCTH), 3ddekTa
BOCCTaHOBJICHUSI (OCia0lieHus TpOsSBIEHUN yTomieHwns), d¢dekra axTUBU3AIUN  (TOBBIIICHUS
MICUXO(PU3NOIOTHIECCKON PEAKTUBHOCTH ).

Ilo3naBaTeibHble YV ]|
OO0y4aromuics TOTYYUT BO3MOKHOCTD 151 ((OPMUPOBAHUS CIIEAYIOIINX TTO3HABAaTENbHBIX Y Y /1.

1.

YMeHHue omnpeneNiaTh MOHATHSA, CO3/1aBaTh O0OOIICHMS, yCTaHABIMBATh AHAJIOTHMH, KIIACCU(PHUIIMPOBATH,
CaMOCTOSITETTFHO BBIOWPATh OCHOBAHHS M KPUTEPUH MJs KiacCH(PHKAIWH, yCTaHABIMBATh HPUIHHHO-
CJICJICTBCHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXkJICHUE, YMO3AKIIOUCHUE (MHIYKTHBHOE, IEAYKTUBHOE,
10 aHAJIOTUH) U JIETATh BHIBOJIBI.

OO0yJaroImuncs CMOXET:

2.

MOJIOUPATh CIIOBA, COMOAYNHEHHBIE KITFOYSBOMY CIIOBY, OTPEIEIISIONINE ro MPU3HAKU U CBOWCTRA,
BBICTPANBAaTh JIOTHYECKYIO [IEMOYKY, COCTOSIIYIO U3 KITFOUEBOIO CIIOBA U COMOYMHEHHBIX €My CIIOB;
BBIJICNIATH OOIIMIA PU3HAK JIBYX MM HECKOJIBKHX MPEIMETOB WIIH SBICHUN H OOBSICHATH UX CXOJICTBO;
OOBCIUHATL TMPEAMEThl ¥  SBJICHHS B TPYMNIbl 10 OMNPENCIEHHBIM TPU3HAKAM, CPABHHUBATH,
KIIACCU(UIMPOBATH U 0000IIATh (PaKTHI U SBICHUS;

BBIICIISATH SIBJICHUE M3 OOILEro psjia IPYruX SABJICHHUIA;

OTPECIATh 00CTOATENILCTBA, KOTOPHIC MPEAIICCTBOBAIM BO3HUKHOBEHHUIO CBSI3U MEXKIY SBJICHUSAMH, H3
3TUX OOCTOSATEIILCTB BBIACIATH OMPEICISIONINE, CIIOCOOHBIC OBITh MPUYMHOMN JAHHOTO SBJICHHSI, BBISIBISATH
MIPUYHHBI U CIICJICTBHS SBICHHIA;

CTPOUTH PACCYXkJCHUE OT OONIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHSM M OT YacTHBIX SIBICHUH K
OO0IIIMM 3aKOHOMEPHOCTSIM;

CTPOMTH PacCy’KJICHUE Ha OCHOBE CPaBHEHMSI IPEIMETOB U SIBJICHUM, BBIJCIISAS ITPU 3TOM OOIIHUE IPU3HAKH;
M3JIaraTh MOJYYCHHYIO HH(QOPMALIMIO, HHTEPIPETUPYS €€ B KOHTEKCTE PellacMoi 3aj1auu;

CaMOCTOSITEJIbHO YKa3bIBaTh Ha WHGOPMAIMIO, HYKIAIOIIYIOCAd B MPOBEPKE, MpeajaraTh U IMPUMEHATh
C1roco0 MPOBEPKH JIOCTOBEPHOCTH MHGOPMAITHUH;

BepOATN30BaTh SMOIIMOHATILHOE BIICUYATIICHUE, OKa3aHHOE HAa HEr0 HCTOUHUKOM;

OOBSCHSTH SIBJICHUS, TIPOILIECCHI, CBS3M M OTHOIICHWS, BBISBIIICMbIC B XOJI¢ IIO3HABATEIBHOW U
HCCIIEIOBATEIILCKON JICATENILHOCTH (TIPUBOAUTH OOBSICHCHHE C HM3MEHEHHEM (OPMBI TMpPEACTABICHMUS,
OOBSACHSTH, JETATU3UPYS I 0000111ast; 0OBACHATH C 3aJAHHON TOYKHU 3PEHU);

BBISIBJISITH M HA3bIBaTh MPUUYUHBI COOBITHSI, SIBIICHUS, B TOM 4YHCJICE BO3MOXKHBbIC/HauOoJiee BEPOSTHBIC
MPUYUHBI, BO3MOXHBIC TMOCIEJACTBUS 3aJaHHOW NPUYMHBI, CaMOCTOSTEIBLHO OCYIIECTBIISS MPUYMHHO-
CIICICTBCHHBIN aHAIIN3;

JIeNiaTh BBIBOJI HAa OCHOBE KPUTHUYECKOTO aHaNIHM3a Pa3HBIX TOYEK 3PEHHUs, IOATBEPXKIATh BHIBOJ
CcOOCTBEHHO! apryMeHTaIMel WM CaMOCTOATEIBHO TIOJYYCHHBIMU JAHHBIMH.

YMeHue co3iaBarh, MPUMEHATh U MPEOOPa30BBIBATh 3HAKA M CHMBOJIBI, MOJCIH U CXEMBI I PEIICHUS
y4eOHBIX U [TO3HABATEIbHBIX 33/1a4.

OO0y4JaroIIUHCs CMOXKET:

0003Ha4YaTh CHMBOJIOM M 3HAKOM IIpEIMET W/HUJIH SBJICHUE;

OTIPEIEIIATh JIOTUYECKUE CBSI3H MEXAY NpeAMETaMH W/WIIN SBJICHUSMH, 0003HaYaTh JaHHBIE JIOTHUYECKHUE
CBSI3U C ITOMOIIBIO 3HAKOB B CXEME;

co3J/laBaTh abCTPaKTHBIN WK pealbHBIH 00pa3 mpeaMeTa 1/ iitH SBJICHUS;

CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIIOBUH 3aJlauy W/HIH crIoco0a e€ peleHHs;

co3llaBaTh BepOajbHbIC, BEHIECTBEHHbIE M HH(OPMAIMOHHBIE MOJIENU C BBLICICHUEM CYIIECTBEHHBIX
XapaKTEePUCTUK 00BEKTa JUIS OTMPEIeNICHNs CII0Cc00a PEIICHNS 3aJa4l B COOTBETCTBUH C CUTyallue;
peoOpa30BBIBaTh MOJEIH C IETbI0 BBIBICHUS OOIIMX 3aKOHOB, ONPENCISIONMX AAHHYIO HMPEIMETHYIO
00J1aCTh;

MEPEeBOIUTh CIOXHYIO MO COCTaBy (MHOTOACIeKTHYI0) HWHPOPMALUI0 U3 TIpadUuecKoro WiH
(opMan30BaHHOTO (CUMBOJIEHOTO) MPEACTABIICHUS B TEKCTOBOE U HA00OPOT;

CTPOHTH CXEMY, aITOPUTM JCHCTBHUS, HCIPABIIATH WM BOCCTAHABIMBATH HEM3BECTHBINH paHee alrOpPUTM Ha
OCHOBE MMeEIoUIerocst 3HaHus 00 00BEKTe, K KOTOPOMY IPUMEHSETCS aJITOPHUTM;

v
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TOUKA !'POCTA PHMIA

CTPOUTH JIOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

AQHAJIM3UPOBATH/PEIICKCUPOBATh OMBIT Pa3pabOTKH W pealu3alud y4yeOHOTO MPOEKTa, HCCICIOBAaHUS
(TeopeTUYeCcKoro, IMIMMPUYECKOT0) Ha OCHOBE MPEUIOKCHHON MPOOJIEMHON CHUTyallud, MOCTAaBJICHHOM
IEeNW W/WJIH 33J]aHHBIX KPUTEPHUEB OLIEHKH MPOAYKTa/pe3yiIbTaTa.

CMBICIIOBOE YTEHHE.

OOy4JaroIIUNCs CMOXKET:

:b. e o o

HaXOIWTh B TEKCTE TpeOyeMyto HHPOPMAIHIO (B COOTBETCTBHH C IIEIISIMU CBOCH AESITETFHOCTH);
OpPHUEHTHPOBATHCA B COJEPIKAHUH TEKCTA, IOHIMATh IIEIOCTHBIN CMBICT TEKCTa, CTPYKTYPHPOBATH TEKCT;
YCTaHaBIUBATh B3aUMOCBS3b OMTUCAHHBIX B TEKCTE COOBITHIA, SIBJICHHUM, IIPOIIECCOB;

PE3IOMHPOBATH TIIABHYIO UIEI0 TEKCTa;

KPUTHYECKH OIIEHWBATH COEpKaHue U POPMY TEKCTa.

dopMHUpOBaHWE W Pa3BUTHE JKOJIOTHUYECKOTO MBIIUICHHUS, YMEHHE MPUMEHSTH €r0 B ITO3HABATEILHOM,
KOMMYHUKATHBHOM, COIMMAIBHON MPAKTUKE U MPOPECCHOHATFHOW OPUEHTAIINN.

OOy4JaroIIHUNCs CMOXKET:

ONPEACIISTh CBOE OTHOILIEHHUE K IPUPOIHON CPENE;

aHaJM3UPOBATH BIMSHHUE YKOJIOTHYECKUX (DAKTOPOB Ha CpeAy OOMTaHUS YKUBBIX OPraHU3MOB;

MIPOBOANTH MPUYNHHBIN W BEPOSATHOCTHBIA aHAIIN3 SKOJIIOTUIECKIX CUTYAIIHIA;

MIPOTHO3UPOBATh HM3MEHEHUS CHUTYaIlMH TPU CMEHE NeHCTBUS omHOTO (akTopa HA MEHCTBHE IPYroro
¢axropa;

pactpoCTpaHsITh SKOJIOTUYECKHE 3HAHUSA U YYaCTBOBATh B MPAKTHUECKUX JENIaX IO 3aIIUTE OKPYKAIOIIeH
CpeIbL;

BBIpaKaTh CBOE OTHOIICHUE K MPHUPOE Yepe3 PUCYHKH, COYMHEHHS, MOJEIH, TIPOCKTHBIE paOOTHI.
PasButne MOTHUBaAIlUU K OBJIAJACHUIO Ky.HBTypOﬁ AKTHUBHOTI'O HCITOJIb30BaHUs CJIOBapeﬁ " APpYTUX INOUCKOBBIX
CHCTEM.

OO0y4JaroIuHCst CMOXKET:

OTIPEEIIATE HEOOXOIUMBIE KITFOUEBbIE TONCKOBBIE CIIOBA U 3AIPOCHL;

OcyIlIeCTBJ'IHTB B3aPIMOIIeI71CTBHe C SHeKTpOHHBIMI/I IMIOMCKOBBIMH CUCTEMaMU, CJ'IOBapSIMI/I;

q)OpMI/IpOBaTB MHO)KeCTBeHHyIO BBIGOpKy N3 MOUCKOBBIX MCTOYHUKOB IJIs1 O6’beKTI/IBI/I3aHI/II/I pe3yanaTOB
[TOMCKA,

COOTHOCHTH MOJTyYEHHBIE PE3YIBTATHI TIONCKA CO CBOEH JEATEILHOCTRIO.

KommynukatuBHbie YY ]|

1.

YMeHne OpraHu30BBIBaTH Y4e€OHOE COTPYJHMYECTBO U COBMECTHYIO [IESTEIBHOCTb C YUYHUTENIEM U
CBEpCTHMKAaMH; paboTaTh HMHAMBUAYAIBHO W B TpYyNINe: HAaxXoOUTh oO0Illee pelieHHe U pa3peuiath
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3MINK U yu€Ta HHTEPECOB; (POpPMYyIHpPOBATh, ApTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHUE.

OO0y4JaroIIUHCs CMOXKET:

OTIPEIETSATH BOSMOYKHBIE POJTH B COBMECTHOM JIEATEIHHOCTH;

WrpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

MPUHUMATH TIO3UIUIO COOECEeTHUKA, TIOHUMAs TIO3UIIMIO JIPYTroro, pa3iinyaTh B €0 pedyw: MHEHHE (TOYKY
3peHHs), TOKA3aTENLCTBO (aPTyMEHTHI), PAaKThI, TUIIOTE3bI, AaKCHOMBI, TEOPHH;

OTIPEIENATh CBOM JCUCTBUS W JEHCTBHUS MapTHEPA, KOTOpHIE CHOCOOCTBOBAIM WM MPEMATCTBOBAIU
MPOAYKTUBHON KOMMYHHKAIIHH;

CTPOUTH NMO3UTHBHBIE OTHOLIECHUS B IIpoliecce yueOHON 1 MO3HAaBaTeNbHOMN e TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaThb CBOIO TOYKY 3pEHHSA, B JAHCKYCCHH YMETh BBIJBUIATH
KOHTPapryMeHTbl, epepasupoBaTh CBOIO MBICIb (BJIaIecHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH);
KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTH CBOETO
MHEHUS (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

npeJyiarath ajJbTePHATUBHOE PEIICHNE B KOHPIMKTHON CUTYAIHH;

BBLIETISITH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHU;

JIOTOBApUBATRCS O TPABWIIAX W BOMpPOCAaX Ui OOCYKIEHHS B COOTBETCTBHMU C TIOCTABIEHHOW TIepen
rpynmnou 3ajgayei;

OpPTraHU30BbIBaTh Y4eOHOE B3aWMOJCHCTBHE B Tpymne (OmpeaessTb OOIIue e, paclpeneisTs POy,
JIOTOBapHUBAaThCS APYT C APYTOM H T. 1.);
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TOUKA \!Pocm

YCTPAHATH B PAMKaxX JTHAJIOra Pa3phiBbl B KOMMYHUKAIIHH, O0YCIIOBICHHbBIC HETTOHMMAHUEM/HETPUATHEM CO
CTOPOHEBI coOeceHHKa 3a1a4u, (DOPMBI UM COJICPIKAHUS TUAIora.

VYMeHHe O0CO3HAHHO HCIOJIb30BaTh PEYEBbIC CPEACTBA B COOTBETCTBUH C 3aMadeii KOMMYHHKAIMU IS
BBIPDXKEHHSI CBOMX 4YYBCTB, MBICIEH H MOTPEOHOCTEH JUIS IUIAHUPOBAHWS W PETYJSIHMH  CBOEH
JIeSITeTIbHOCTH; BIIQJICHUE YCTHON M MUCHhMEHHOMN PeUbio, MOHOJIOTHUECKONW KOHTEKCTHOM PEUBIO.

OO0yJaroImuicst CMOXKET:

3.

OTIPEIETIATH 3a/1a4y KOMMYHUKAIINU ¥ B COOTBETCTBHUH C HE¥l OTOMPATh peueBbie CPEICTBA;

OTOMpATh U HCIIOJIb30BaTh PEUYEBBIE CPEACTBA B MPOIlECCe KOMMYHHKAIMH C APYTHUMH JIOABMH (IHAaJOT B
nape, B MaJIoil Tpymme u T. 1.);

MPEICTaBIISTh B YCTHOM WM MUCEMEHHOM (hopMe pa3BEPHYTHIH IJIaH COOCTBEHHOM JESITEIbHOCTH;
coOmoaaTh HOpMBI MyONWYHOM pedH, periaMeHT B MOHOJOTe M JAUCKYCCHM B COOTBETCTBHHM C
KOMMYHUKATUBHOM 3a/1a4eil;

BBICKa3bIBaTh 1 00OOCHOBBIBATH MHEHHE (CYKACHHUE) U 3allpalllnBaTh MHEHHE TapTHEPA B paMKaXx JHANIOra;
MPUHUMATH PElICHHE B XOJIe TMAJIOTa U COTJIACOBBIBATH €r0 C COOECEIHUKOM;

CO3/laBaTh MHChMEHHBIC KIMIIMPOBAHHBIE W OPHUTMHANBHBIC TEKCTHI C HCIOJB30BAHHEM HEOOXOIUMBIX
PEUEBBIX CPEICTB;

WCIIONTE30BaTh BepOabHBIE CPEACTBA (CPEICTBA JOTHUECKOM CBSI3M) VIS BBIACIEHHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYIUICHUS;

WCTIONIB30BaTh HEBEpOATbHBIE CPEICTBA WM HATJISIHbIE MaTepHalibl, TIOATOTOBICHHbBIE/ OTOOpPaHHBIE TOJ
PYKOBOJICTBOM YUHUTEJIS;

JeNiaTh OILCHOYHBIH BBIBOJI O JTOCTHIKEHHH LIETH KOMMYHHKAIMM HEMOCPEICTBEHHO IMOCTC 3aBEpIICHUS
KOMMYHHKAaTUBHOTO KOHTaKTa U 0OOCHOBBIBATb €r0.

dopMHupoBaHWE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIMONB30BaHUS HWH(POpPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHonoru# (namnee — UKT).

OO0yuaromuicss CMOXKET:

LIEJICHANPABICHHO HMCKAaTh W HCIOJIb30BaTh HWH(GOPMALMOHHBIE PECYPCHl, HEOOXOAWUMBIE AJIST PELICHUs
yueOHBIX M MPAKTUYECKUX 33/1a4, ¢ nmomolusio cpeacts UKT;

BBIOMPATh, CTPOUTH M UCTIOJIB30BaTh 3€KBATHYIO HHPOPMAIIMOHHYIO MOJENb JJIs IIEpe/laur CBOUX MBICJICH
CpEeICTBaMH €CTECTBEHHBIX U ()OPMAJIbHBIX SI3bIKOB B COOTBETCTBUH C YCIIOBHSIMU KOMMYHUKAIIH;
BBIACIATH I/IH(l)OpMaHI/IOHHBII‘/'I ACIICKT 3a/la4uy, OINCPUPOBATH JaHHBIMHU, HMCIIOJb30BaTh MO- JCJIb PCHICHUA
3ajauu;

HCIIOJIBb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU (BKJ'IIO‘IaSI BI)IGOp AZICKBATHBIX 3a1a4€ HMHCTPYMCHTAJIbHBIX
IPOrpaMMHO-aNMapaTHBIX CPEACTB U CEPBUCOB) IS PELICHUS] HH)OpMALM- OHHBIX 1 KOMMYHHKAIIHOHHBIX
yueOHBIX 3ajad, B TOM YHWCJIC: BBIYMCIICHHE, HANHMCAHHE MHCEM, COUYMHEHMH, AOKJIagoB, pedeparos,
CO3JIaHUE TIPE3EHTALNHI U JIp.;

WCTIONIb30BaTh MH(POPMALIMIO C YIETOM 3THYECKHUX U MPABOBBIX HOPM;

co31aBaTh MH(OPMALMOHHBIE PECYpChl PAa3HOr0 THIA M JUIA pa3HbIX ayJUTOPHH, COOJII0IATh
WHQOPMAIMOHHYIO TUTHEHY M NIpaBuiia HHPOPMAIIMOHHOM 6e301IacHOCTH.

IIpeaMeTHBIMHM pe3yJibTaTaMHU 00y4YeHUs pu3MKe B 7-9 Kiaccax sBJISIIOTCH:

(¢bopMHpOBaHHE MPEACTABICHUA O 3aKOHOMEPHOW CBS3M M I03HABAEMOCTH SBJICHHUH TNPHPOIBI, 00
O0OBEKTUBHOCTH HAy4YHOTO 3HAHHSA, O CHCTEMOOOpasywolled poinu (QU3MKH Ui Pa3BHTUS JPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU ¥ TEXHOJIOTHI; HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHHs OCHOB
CTPOCHUS MATEPUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

® 3HaHudA O IMpUpOAC BaKHEHIITNX (I)I/I3I/ILICCKI/IX SIBIICHUI OKpYXaromero Mupa MU ITOHUMAaHHUC CMBICIIA

(hM3UIEeCKUX 3aKOHOB, PACKPBIBAIOIINX CBSI3b U3YUCHHBIX SIBICHHM;

dbopMupoBaHWEe TICPBOHAYAIBHBIX TMPEACTABICHUN O (QU3NYECKON CYITHOCTH SIBICHUH TPUPOJIBI
(MEeXaHUYeCKHUX, TEIUIOBHIX, JIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUJAX MaTepuu (BEHICCTBO U TIOJE),
JBIKCHUM KaK CIIOCOOE CYIIECTBOBAHHUS MAaTepPHM;, YCBOCHHE OCHOBHBIX WJCH MEXaHHWKH, aTOMHO-
MOJIEKYJISIDHOTO YYEHHSI O CTPOEHHH BEIIEeCTBA, 3JEMEHTOB JJIEKTPOJAWHAMUKHA M KBAHTOBOW (DU3WKU;
OBIIaJICHHE TIOHATUHHBIM aIllapaToM H CUMBOJIMYECKUM SI3BIKOM (DU3HKH;

® YMCHHA MOJB30BAaTHCA MCTOJaMH HAYYHOI'0 HUCCICIOBAHUS SIBJICHUH mpupoabl, TPOBOJAUTH Ha6J’IIO,Z[CHI/I$[,

MJIAHUPOBATh U BBIINOJHATH SKCIICPUMCHTHI, O6pa6aTLIBaTL PE3YJIbTAThI I/I3M€p€HI/II71, MMpeaACTaBIIATh
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pe3yIbTaThl U3MEPEHNH C MTOMOIIBI0 Ta0uI, TpaduKoB M GopMys, OOHAPYKUBATH 3aBICHMOCTH MEXIY
(bm3nyecKUMHN BeMMYNHAMH, OOBSCHATH TOMYyUeHHBIE PE3YIbTATHI U ATaTh BHIBOIBI, OIIEHUBATEH TPAaHUIIBI
MOTPEIIHOCTEH PEe3yNbTaTOB H3MEPECHUH;

® yMEHHs NPUMEHATh TEOPETUYECKHE 3HAHHWA MO (M3MKE Ha MpaKTUKE, pelars (u3nveckue 3afgadd Ha
MIPUMEHEHHNE TIOTYYCHHbIX 3HAHU;

e yMeHHsS M HaBBIKM NMPHUMEHATH IMOJydYeHHBbIC 3HAHUA ISl OOBSCHEHHS TPUHIUIOB IEHCTBUS BaXXHEHIITNX
TEXHUYECKUX YCTPOMCTB, (pabOThI) MallMH M MEXaHH3MOB, CPEICTB MEPEABIKCHHS U CBSI3H, OBITOBBIX
MpUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHUECKUX MPOIECCOB, PEHICHUS MPAKTUUECKUX 3a]a4 MOBCEIHEBHOM
KU3HU, oOecriedeHus] OE30MacHOCTH CBOEW JKM3HH, PAalMOHAIBFHOTO TPUPOJONOIB30BAHUS M OXPaHBI
OKpY>KafoIel Cpebl; BIUAHNS TEXHUIECKUX YCTPOHCTB Ha OKPYKAIOUIYIO CPELy;

® OCO3HAaHUC BO3MOKHBIX MIPUYUH TEXHOICHHBIX M 3KOJIOT'MYCCKUX KaTaCTpO(i).

® OCO3HaHME HEOOXOIMMOCTH TPUMCHEHHUS JOCTIDKEHHM (U3MKM W TEXHOJOTMHA IS PalMOHAIBHOIO
MIPUPOIOTIONH30BAHHSE

® OBJAJICHHE OCHOBAMH OE€30ITaCHOTO HCIIONB30BAaHUS €CTECTBEHHBIX W MCKYCCTBEHHBIX JIIEKTPHUECKUX H
MarouTHbIX HOHCﬁ, QJICKTPOMAroUTHBIX MW 3BYKOBBIX BOJIH, CCTCCTBCHHBIX W HCKYCCTBCHHBIX
HWOHU3UPYIOIIMX H3IyUYeHHH BO M30€XKaHWE WX BPEJHOTO BO3JCHCTBHS HA OKDPYKAIOMIYIO Cpely H
OpPTraHM3M YeIIOBEKa;

e (JopmmpoBanne yOexaeHWs B 3aKOHOMEDHOW CBSI3M M II03HABAEMOCTH SIBIIEHHH TPHUPOABI, B
00BEKTUBHOCTH HAyYHOTO 3HAHWS, B BHICOKOHM LIEHHOCTH HAYKH B Pa3BUTHH MaTepHabHON M TyXOBHOMH
KYJIbTYpBI JIFOICH;

® pa3BUTHE TEOPETHYECKOrO MEIIIICHHS Ha OCHOBE (POPMHPOBAaHWS YMEHHW YCTaHABIUBATh (HaKThI,
pasznuyuaTh TPUYMHBI W CIEACTBHS, CTPOUTh MOJENH W BBIABUTATH TUIOTE3bl, OTBICKHBATH U
q)OpMYJ'II/IpOBaTB J0Ka3aTC/IbCTBa BBIABUHYTBIX THIIOTE3, BBIBOJUTH M3 JKCIICPUMCHTAJIbHBIX q)aKTOB u
TEOpPETUIECKUX MoJielieli Gru3nveckre 3aKOHbI;

® pa3BUTHE YMEHUS IUIAHWPOBATh B IMOBCEIHEBHOW JKW3HU CBOM JICHUCTBUS C MPUMEHEHUEM IOJYYSHHBIX
3HAaHWH 3aKOHOB MEXaHWKH, JJICKTPOJAWHAMUKH, TEPMOJIWHAMHUKH ¥ TEIUIOBBIX SIBJICHHHA C IEJBIO
cOepexeHus 37J0POBbS;

e (opMHpOBaHUE TIPEICTABICHUHA O HEPAIMOHAILHOM HCIOJNB30BAaHHU IMPHPOAHBIX PECYpCOB W DHEPTHH,
3arpsiI3HEHUH OKPY KAFOIIEH CpeIbl KaK CIICJICTBHE HECOBEPIICHCTBA MAIlIMH 1 MEXaHU3MOB.

e KOMMYHHKATHBHBIE YMEHUS: JOKIQJbIBATh O pe3ylbTaTaXx CBOETO WCCIICJOBaHUS, Y4YacTBOBaTh B
JUCKYCCUU, KPAaTKO U TOYHO OTBEYATh HA BOIIPOCHI, MCIIOIL30BATh CIIPABOYHYIO JIUTEPATYpPy U APYIrue
WCTOYHUKHU MH(OpMAIIHH.

BbIyCKHUK HAYYUTCH

co0uoaTh npaBuiia 0€30MACHOCTH U OXPaHbl TPya MpH padoTe ¢ yueOHBIM U J1a00paTOpHBIM 000pyJ10BaHUEM;

MOHUMATh CMBICI OCHOBHBIX (DM3WYECKHX TEPMHHOB: (H3HUYECKOEe Telo, (GU3UYECKOe sBICHUE, (Qu3MUuecKas
BCJIIMYUHA, CAUHUIBI U3MCPCHUA,

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIINTh HPU MOMOLIM (PU3NYECKUX METOJO0B; aHaIM3HPOBATDH
OTACIIBHBIC OTAllbl IIPOBCACHUA I/ICC.HC,Z];OBaHI/Iﬁ " MHTCPHPETUPOBATH PE3YJILTATHI Ha6HIOJIeHHI>’I " OIIBITOB,

CTaBUTDH OIIBITHI ITO HCCIICAOBAHUIO (i)I/I3I/IT-IeCKI/IX SIBIICHUM WU (1)I/ISI/IT-IGCKI/IX CBOWCTB Tel 663 HCIIOJIb30BAaHUA
NPSMBIX U3MEPEHHI; TP 3TOM (HOPMYIMPOBAThH MpodiieMy/3aauy y4eOHOT0 dKCIIEPUMEHTa; COOUPATh YCTAHOBKY
13 TIPEATI0KEHHOT0 000PYI0BaHuUS; IPOBOAUTH OMBIT U (POPMYITHUPOBATH BHIBOJIBL.

[Mpumeuanue. [Tpu npoBeneHny uccnenoBanus GUINUECKUX SBICHUN H3MEPHUTEILHBIE TIPUOOPHI HCTIONIB3YIOTCS
JHIIb KaK JaTYUKU U3MEpeHHs GU3NYECKUX BENIWYMH. 3alrcH MOKa3aHWH MPSMBIX U3MEPEHHUH B 3TOM ciydae He
TpedyeTcs.

MOHUMATh POJIb KCIIEPUMEHTA B IMOJyYCHUN HAyYHOH HH(OpMAIINH;

NPOBOJIMTH MpSIMBIC HW3MEpeHUs (PH3MUYECKHX BEJIWYHMH: BpEMsl, pPAcCTOSIHHE, Macca Tella, 00beM, CHIia,
Temreparypa, atMochepHOe NaBJIE€HHE, BIAKHOCTh BO3AyXa, HANpsDKEHHE, CUila TOKa, paAMalHoHHBIA ¢GoH (cC
WCTIONB30BAaHUEM JIO3UMETpa); MPH ITOM BHIOMpAaTh ONTHMAJbHBIA CHOCOO W3MEpeHHs M HCIONb30BaTh
MPOCTENIITNE METO/IbI OLIEHKH MOTPEIIHOCTEH U3MEPEHHUI.

[Ipumeuanue. Jliobas yuebHas mporpamma AODKHA O0OECIIEYMBATH OBNAJCHUE MPSIMBIMA M3MEPEHHSMH BCEX
NePEYHCICHHBIX (GU3NUECKUX BEINUMH.
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MPOBOJMTH WCCIIEAOBAHUE 3aBUCHMOCTEH (PM3MUYECKUX BEJMYMH C MCIOJB30BAHUEM TPSIMBIX M3MEPEHUil: MpH
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PMKCHPOBATh PE3yJIbTAThl MOJYYCHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B
BUzie TaONUL ¥ Tpa(uKOB, EJIaTh BEIBOBI I10 Pe3yjIbTaTaM HCCIIeI0BAHNUS;

NPOBOJWTH KOCBEHHBIE H3MEpEHUS (U3NYECKMX BEJIMYMH: MpPH BBHIIOJHEHHUH HM3MEPEHUH COOUpaTh
JKCIIEPVMEHTAIBHYI0 YCTAaHOBKY, CJENys IPENJIOKECHHON HWHCTPYKLWH, BBIYUCIATH 3HAYECHUE BEIWYMHBI U
AHAJIN3UPOBATH MOJyYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHOM TOYHOCTH U3MEPEHNUN;

AHAJIM3MPOBATh CUTYallUH NMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBIECHUE W3YYEHHBIX
(hu3nUecKuX SBICHUN WK 3aKOHOMEPHOCTEH M MPUMEHATh HMEIOIINECS 3HAHUS U UX OOBSICHEHHUS;

MOHUMAaTh HPUHIMIIEI AEHCTBUS MAIIWH, NPUOOPOB M TEXHMYECKHX YCTPOWCTB, YCIOBHS HX 0O€30IacHOrO
UCIIOJIb30BaHMsI B TIOBCETHEBHON KHU3HU;

MCIIOJIb30BaTh MPH BBHINOJIHEHUH YYEOHBIX 33[au HAy4YHO-TIOMYJSIPHYIO JIMTEpaTypy O (PU3NYECKUX SIBICHHAX,
CIIPaBOYHBIE MaTEPHAIIBI, peCcypchl IHTEpHET.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYUThCSH:

0CO3HaBaTh [IEHHOCTh HAYYHBIX UCCIIEIOBAHUH, POJIb (H3UKK B PACIIUPEHHUH MPEJCTAaBICHUI 00 OKpYKaromeM
MHpE U €€ BKJIaJ] B YIy4IICHHE KaueCTBa KU3HU;

UCTIONIb30BaTh IPHEMBl TIOCTPOCHUS (HU3MUSCKHX MOJAENeH, TNoucKka U (OPMYIMPOBKH JOKa3aTENbCTB
BBIIBUHYTHIX TUIIOTE3 M TECOPETUUECKMX BBIBOJIOB HA OCHOBE SMIIMPHUUECKU YCTAaHOBJICHHBIX (DAaKTOB;

CpaBHUBAThb TOYHOCTb M3MEPEHUs (PU3MUECKUX BENMYMH IO BEIMYMHE UX OTHOCHTEIBHOM MOTPELIHOCTH MpPH
MIPOBEIECHNUH MPSIMBIX U3MEPEHHH;

CaMOCTOSITETIbHO IPOBOANTH KOCBEHHBIE U3MEPEHHS M UCCIIEAOBAaHHS (PU3MYECKUX BETUUMH C MCTIOIB30BAHUEM
PasIn4HBIX CIIOCO00B M3MEPEHMS (PU3NUECKUX BEIMYHUH, BBIOMPATh CPEICTBA U3MEPEHHS C YyUETOM HEOOXOIUMOM
TOYHOCTH U3MEPEHUM, 000CHOBHIBATH BEIOOP CIIOCO0a M3MEPEHHsI, aI€KBATHOIO IOCTaBICHHOM 3a1a4e, IPOBOAUTh
OIIEHKY JIOCTOBEPHOCTH IOJIyYEHHBIX PE3yJIbTaTOB;

BOCIIPHHUMATh HHPOPMALUIO (HU3NUECKOTO COJIEPKAaHWS B HAyYHO-TIOMYJISIPHOM JIMTEpaType MU CpeicTBax
MaccoBoid HMH(OpMAIMK, KPUTHUYECKH OLEHHMBATH IMOJIYYCHHYI0 HH(OpMAIMIO, aHAJIM3UPYsS €€ COACp)KaHHe U
JaHHbIe 00 UCTOYHMKE HH(OpMaLny;

cOo3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHHs 0 (PU3MYECKUX SBICHUSX HA OCHOBE HECKOIBKUX
MCTOYHUKOB WH(OPMAIMM, CONPOBOXIATh BBICTYIUIGHHE IpE3CHTalMeH, y4YUThIBasg OCOOECHHOCTH ayAWTOPHHU
CBEPCTHHUKOB.

Mexanndeckue sIBJICHUA

BbINyCKHUK HAYy4YHUTCH:

pacro3HaBaTh MEXaHUYECKUE SIBICHUS U OOBACHATH HA OCHOBE MMEIOLIMXCS 3HAHMH OCHOBHBIE CBOMCTBA MJIH
yCIIOBUSL IPOTEKaHWS JSTHX SBJICHUI: pPAaBHOMEPHOE M HEPAaBHOMEPHOE MBIKCHHE, PABHOMEPHOE H
PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBIKEHHE, OTHOCUTEIIbHOCTh MEXaHUYECKOT0 JIBUKEHHUS, CBOOOHOE MaJIeHNe
TEJ, paBHOMEPHOE JBMKEHHE MO0 OKPY)KHOCTH, MHEPLUs, B3aUMOJIeIICTBHE Tell, peaKTHBHOE JIBM)KEHUE, Iepenadya
JaBJICHUs] TBEPABIMH TeNlaMM, >KUAKOCTSIMH M Ta3aMu, aTMoc(epHOe [aBieHHe, IUIaBaHHE TeJ, PaBHOBECHE
TBEpP/ABIX TeJI, MMEIONIMX 3aKPEIUIEHHYI0 OCh BpAICHUS, KojeOaTelnbHOe [BIDKCHHE, DPE30HAHC, BOJIHOBOE
JBIKEHHE (3BYK);

OINKCHIBATh M3YYCHHBIE CBOWCTBA TN M MEXaHWYECKUE SIBJICHUS, HCIONB3yd (U3MUYECKHE BEIMYUHBIL: IYTb,
nepeMelleHre, CKopocTb, YCKOPEHHE, Iepro]l oOpallleHus, Macca Teja, INIOTHOCTh BEeIECTBa, CHila (CHila TSHKECTH,
CHJIa yNpPYyTOCTH, CHWJa TPEHHUs), NaBJICHHE, MMITYJIbC Tella, KWHETHYeCKas HSHEprus, MOTeHLMANbHAs SHEpIHs,
MexaHu4yeckas pabora, MexaHuueckass MomHocTs, KIIJ[ mpu coBeprienun paboTbl ¢ MCMOIB30BAHUEM HPOCTOrO
MEXaHU3Ma, CHJla TPEHWs, aMIUIUTyJAa, MEePHOA W YacToTa KoyiebaHWil, AJMMHA BOJHBI M CKOPOCTH €€
pacrpocTpaHeHusl; MPU ONHCAHUM NPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YyEMBIX BEIHYHH, WX
0003HAaYCHUSI U EJUHHIBI M3MEPCHUS, HAXOMUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO (U3IUUECKYIO BEIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTD 3HaU€HHE (PU3NUECKON BEIIMUHUHBL;

aHAJIM3MPOBATh CBOICTBA TeJI, MEXaHUYECKHE SBJICHHUA W TPOIECCHI, MCIOB3Ys (PU3MUecKre 3aKOHBI: 3aKOH
COXpAaHEHUsI 3HEPrHM, 3aKOH BCEMUPHOIO TATOTEHMs, MNPUHLUI CYNEpHo3HUMU cuil  (HaxOoXICHHE
paBHozevicTBytomerd cuibl), I, II u III 3akonsl HeloToHa, 3aKOH cOXpaHEHHS WMITyJbca, 3aKOH ['yka, 3aKoH
[Nackans, 3akoH ApxuMezna; IpPH ATOM Pa3IHyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €T0 MaTeMaTHYecKoe
BBIPAKEHUE;

pa3nuyaTth OCHOBHBIC TPU3HAKH H3YyYCHHBIX (U3MUYECKHX MOJENCH: MaTepualibHas TOYKa, WHEepLHUabHas
CUCTEMA OTCUETA;
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peliaTh 3aja4u, UCIONb3ysl (DU3MUYSCKUE 3aKOHBI (3aKOH COXPAHCHHS SHEPTUU, 3aKOH BCEMUPHOT'O TATOTCHUS,
npuHimn cyneprnozuuuu cui, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHHs HMILYJbCa, 3aKOH I'yka, 3aKOH
[Tackans, 3akoH Apxumena) U (HOpMyIbI, CBS3BIBaOMINE (HU3MUECKUE BETHYUHBI (IIyTh, CKOPOCTH, YCKOpPEHUE,
Macca Tella, IUIOTHOCTh BEIISCTBA, CUJA, NABJICHHE, UMITYJbC Tella, KMHETUYECKas 3HEPTHUs, MOTCHIUAIbHAS
SHEprusi, MexaHn4decKas padora, Mexanndeckas MomHocTh, KI1/I mpoctoro mexanmusma, cuina TpeHHUS CKOJIBKEHUS,
KOO(pGUIMEHT TpeHus, aMIDINTyAa, Nepuox W dYacToTa KoiebaHWd, [JIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHHMsI): Ha OCHOBE aHalM3a YCIOBHUS 3aJauyd 3alUCBIBATh KPAaTKOE YCJIOBUE, BBIICIATH (DHU3UUYCCKUC
BEJIMYMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOUMBIC IS €€ PEIICHUs, IPOBOUTH PAcUeThl U OICHUBATH PEATbHOCTH
MOJTyYEeHHOTO 3HAYeHNS (YU3NUECKON BETHMINHBL.

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

WCTIONB30BaTh 3HAHHUS O MEXAaHUYECKHX SIBICHUSAX B TIOBCEAHEBHOM JKU3HU I 00ecTieYeHnsT 0e301MacHOCTH IpH
oOpaieHun ¢ TMpUOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMH, ISl COXPAHEHHUsS 370POBbsI U COONIONECHUS HOPM
9KOJIOTMYECKOTO TIOBEACHUS B OKPYXKAWOIIEH Cpeje; NPUBOIUTH IPUMEPHI MPAKTHYECKOTO HCIOJIb30BAHUS
(I)I/I?;I/ILIGCKI/IX 3HAaHUM O MEXaHMYECKHUX SBJICHUAX U (I)I/I?)I/ILIGCKI/IX 3aKOHax; MPUMCEPbI HUCIOJb30BAHUA
BO300HOBIISIEMBIX UCTOYHUKOB YHEPTHH; SKOJIOTHUYECKIX TOCIEICTBUI HCCIeI0OBAHIS KOCMUYECKOTO TIPOCTPAHCTB;

pa3nvaTh rpaHHIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCeoOUIHii xapakTep (QpyHIaMEeHTAIbHBIX
3aKOHOB (3aKOH COXPAHCHUS MEXaHHUYECKOM OHEPrHM, 3aKOH COXPAaHCHUS HMITYJbCa, 3aKOH BCEMUPHOTO
TATOTEHUS) ¥ OTPAaHUYCHHOCTH MCIIOB30BaHMS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HAXOAWTH aJIEKBATHYIO MPEIOKEHHOHN 3afade (PU3MUECKyI0 MOJAEeb, pa3peliaTth MpoOieMy Kak Ha OCHOBE
HUMCHOIIIUXCA 3HAaHUHU 10 MEXaHHUKE C MCIIOJb30BaHUEM MAaTEMaTU4YECKOI'O afrmapara, TaKk 1 IIpyd noMomu METOoJ40B
OIICHKH.

TenjioBble SIBJICHUS

BbInyCKHUK HAY4YHUTCH:

pacro3HaBaTh TEIUIOBbIC SIBIICHHUS U OOBSICHATH Ha 0a3e NMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA WU YCIIOBHSI
MPOTeKaHUsl 3TUX sBIeHWi: nuddysus, u3mMeHeHne oObeMa TeNn TPU HarpeBaHWW (OXJIAXICHWH), OOJbIas
C)KUMaeMOCTh Ta30B, Mayias C)KMMAEeMOCTh JKHJIKOCTEH M TBEPIBIX TeJ;, TEIUIOBOE PAaBHOBECHE, HCIIapeHHE,
KOHJICHCAIT, TUTaBJIeHUE, KPUCTAUIH3ALNS, KHIIEHHE, BIQKHOCTh BO3/yXa, pa3jM4YHbIE CIIOCOOBI TeIIonepeiaun
(TeruIonpOBOIHOCTh, KOHBEKIIMS, HM3IyYCHHE), arperaTHble COCTOSHHS BEINECTBA, IMOTJIONICHUE JHEPru MpU
UCTIAPEHHH KUJKOCTH M BBIZIEJICHHUE €€ TIPY KOHJICHCALNH T1apa, 3aBUCHMOCTh TEMIIEpaTyphl KHIICHUS OT AaBJICHHS;

OTMCHIBATh W3yUYCHHBIE CBOMCTBA TEI U TEIUIOBHIC SIBJICHUSI, MCIIONB3YsS (U3MUECKHE BEIUYMHBI: KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHsI, TEMIIepaTypa, ylelbHas TEIIOEMKOCTh BEIIECTBa, yAelbHas TelyIoTa TUIaBICHUs,
yIelbHas TEIIoTa mapooOpa3oBaHus, y/AeNbHas TEIUIOTa CrOPaHHs TOIUIHBA, KOA()(UIIMEHT OJIE3HOTO JIeHCTBUS
TEIJIOBOTO JBHTATENs; MPH ONMUCAHUM TPABWIIBHO TPAKTOBATh (PM3WYECKHH CMBICI HCIIOJIB3YEMBIX BEJIMYHMH, UX
0003HAaYCHUSI U EUHHIBI M3MEPCHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3IUUECKYIO BEIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTH 3HAUeHHE (U3NUECKON BEIIMUHHBL

aHAJTM3UPOBATh CBOWCTBA TEJ, TEIUIOBHIE SIBICHHUS M IMPOLECCHI, MCIOJIb3Ysl OCHOBHBIC MOJIOXKEHUS aTOMHO-
MOJIEKYJISIPHOTO YUYEHUS O CTPOCHUU BEUIECTBA M 3aKOH COXPAHECHHUS SHEPTHH;

pa3n4aTh OCHOBHbBIC MPU3HAKH U3YYCHHBIX (PH3MYECKUX MOJICNICH CTPOCHHUS Ta30B, )KHUIKOCTEH U TBEPIIBIX TEJI;

NPUBOJUTH MPUMEPHI MPAKTUUECKOTO MUCTIONB30BAHNS (PU3MUECKUX 3HAHUHM O TEIUIOBBIX SIBICHUSIX;

pemarpb 3a/a4M, UCHOJIb3YSl 3aKOH COXPaHEHMs SHEPrMU B TEIJIOBBIX MpoIleccax W (OPMYJIbl, CBS3BIBAIOLIUE
(uznveckre BETMYUHBI (KOJMYECTBO TEIUIOTHI, TEMIIepaTypa, yJellbHas TEeIIOEMKOCTh BEIECTBa, YAeNbHas
TEIUIOTa IUIABJICHUS, YAENbHAS TEIJIoTa MapooOpa3oBaHus, yAeIbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOI(D UIHEHT
MOJIE3HOTO JIeHCTBUS TEIJIOBOIO ABUTaTelsl): HA OCHOBE aHAJIM3a YCJIOBHSI 3a[au 3alMChIBATh KPATKOE yCIOBHE,
BBIJIEJISATh (PU3UYECKUE BEJIMYMHBI, 32aKOHBI U (HOPMYIIbI, HEOOXOJUMBIE JUIsl €€ PElICHHUs, TIPOBOJAUTH PACUeThl U
OIIEHUBAThH PEATLHOCTH MMONYYEHHOT0 3HaUCHHS (PU3NIECKON BEIIMIHUHBIL.

BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYUThCS:

UCIIOJIb30BaTh 3HAHWS O TEIUIOBBIX SIBJICHHSX B ITOBCEJHEBHOM XHM3HH ISl oOecrieueHuss 0€30MacHOCTH IMPH
oOpamieHnn ¢ npuOopamMu M TEXHUYECKUMH YCTPOWCTBAMHM, IJIsl COXPAHEHHS 3/[0POBbsI U COOIIOACHUS HOPM
9KOJIOTHYECKOTO MOBEACHUSI B OKPYXAIOWIEH cpene; MPUBOIUTh IMPUMEPHI SKOJOTHUECKUX MOCIEACTBHN PabOThI
JIBUTaTeNIe BHYTPEHHETO CTOPAHHs, TeIUIOBBIX U THAPOIICKTPOCTAHIINN;

pa3nMyaTh TPaHUIB] IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (yHIaMEHTAIbHBIX
(u3nUecKknX 3aKOHOB (3aKOH COXPAaHEHUs SHEPTUU B TEIUIOBBIX MPOIECCax) W OTPAaHUYCHHOCTh MCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;
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HAXOJWTh aJICKBATHYIO MPEUIOKCHHON 3a7ade (PU3MUECKYI0 MOJEb, pa3peliarth MpoOieMy Kak Ha OCHOBE
WMEIOIINXCS 3HAHUHA O TETJIOBBIX SBIEHHSIX C MCIOIH30BAHWEM MATEMaTHYECKOTO amnmapara, Tak U Py TOMOIIN
METOJIOB OIEHKH.

3J'leKTpl/l‘leCKI/Ie H MAarHuTHBIC ABJICHHUA

BbINyCKHUK HAYYUTCSH:

pacro3HaBaTh AIIEKTPOMArHUTHBIC SBJICHUSI U OOBSACHATh Ha OCHOBE MMEIOIINXCS 3HAHWN OCHOBHBIE CBOWMCTBA
WM YCJIOBUS MPOTEKAHUS STUX SIBICHUN: JIEKTPU3ALUs TEJ, B3aUMOJICHCTBHE 3apsIIOB, DIEKTPHUECKUN TOK U €r0
JeHCcTBUs (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHUTOB, SJICKTPOMArHUTHAs WHIYKIUS,
JIEHCTBIE MAarHWTHOTO TIOJS HAa TPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JEHCTBHE
AIEKTPUIECKOTO TONS Ha 3apsDKEHHYI0 YacTHILy, DJIEKTPOMAarHUTHBIE BOJHBI, MPSIMOJIMHEWHOE PacIpOCTpaHEHHEe
CBETa, OTPaXEHHE U MPEJIOMIIEHUE CBETA, TUCIIEPCHs CBETA.

COCTaBJISITh CXEMBI JIEKTPUUECKUX ILIeTel ¢ MOocieloBaTeIbHbIM M MapauleIbHbBIM COEIMHEHHEM 3JIEMEHTOB,
paszimyasi yCIOBHBIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUYECKUX Ilenel (MCTOYHHK TOKa, KIIF0Y, PE3UCTOp, PeocTart,
JIaMITOYKa, aMIIepMETP, BOILTMETD).

WCTIOJIb30BaTh ONITUYECKUE CXEMBI JJISl TIOCTPOSHHS N300paKeHUH B TUIOCKOM 3epKaie U coOuparonieii JInH3e.

OTHCHIBAaTh M3y4YEHHBIE CBOWCTBA TEN W DJIEKTPOMArHWUTHBIE SIBICHHS, WCIONB3YS (U3WUECKHE BEIUYNHBL:
AIIEKTPUYECKHUN 3apsijl, CHIIa TOKA, JIEKTPHUECKOE HATIPSHKEHHE, DIIEKTPHIECKOE COMPOTHBIICHHE, yIEThHOE
COIIPOTHBIICHHUE BEIIECTBA, pab0Ta AIEKTPUIECKOTO MOJIsl, MOIHOCTh TOKa, (POKYCHOE PACCTOSHHE M ONTHYECKast
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, IJTHA BOJIHEI M YaCTOTA CBETA; IIPU OTIMCAHWU BEPHO TPAKTOBAThH
(hM3MUeCKU CMBICTT HCIIONB3YEMBIX BEIMYHWH, MX O0O3HAUEHUS W EAWHHIGI W3MEPEHHs, HaXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEIUYHMHY C IPYTUMH BEITHUYUHAMHU.

aHATM3UPOBATh CBOMCTBA TeEJ, DJICKTPOMArHUTHBIC SIBIICHUS W TIPOLIECCHI, UCTOJNB3Ysl (DU3NUYECKUE 3aKOHBI:
3aKOH COXpaHEHHs DJJIEKTPUYECKOro 3apsiaa, 3akoH Oma ams ydactka uend, 3akoH [Dxoyms-JleHra, 3akoH
MPSIMOJIMHEHHOTO PACTIPOCTPAHEHUS! CBETa, 3aKOH OTpPaXKeHHA CBETa, 3aKOH NPEJIOMJICHHMS CBeTa; MPH 3TOM
pa3nuyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MaTEMaTHYeCKOE BhIpKEHHE.

MPUBOUTH MTPUMEPHI IPAKTHYECKOTO NCTIONB30BaHMS (PH3MUECKUX 3HAHUN O AIIEKTPOMArHUTHBIX SBICHHUIX

peliaTs 3a/1a4u, UCTIONB3yd (GU3NYeCcKUe 3aKOHHI (3akoH OMa Juis ydacTka 1end, 3aKoH J[xoymns-Jlenmna, 3akoH
NPSMOJTMHEHHOTO PACIPOCTPAHEHHsI CBETA, 3aKOH OTPaKEHUs CBETAa, 3aKOH TMPEJIOMIICHHUS CBETa) U (HOPMYIIBL,
CBsI3BIBaIONINE (PH3MUECKUE BEIMYMHBI (CHJIa TOKA, DIIEKTPUYECKOE HAIPSDKEHUE, DIIEKTPUIECKOE CONPOTHUBIIEHHE,
yAETbHOE COMPOTHBIICHHE BEUIECTBa, Pab0Ta AIEKTPUUECKOTrO OIS, MOIIHOCTh TOKAa, (DOKYCHOE PACCTOSHHUE H
OTITUYECKAs] CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI M 4acTOTa cBeTa, (DOPMYIBI pacueTa
3IEKTPUYECKOTO COTIPOTUBIICHUSA TIPH MOCIIE0BATENHHOM U MapaylIeIbHOM COETMHEHUH MTPOBOJIHNUKOB): HA OCHOBE
aHaJIM3a yCIIOBUS 3aj[aud 3allUChIBATh KPATKOE YCIIOBHE, BBIICIATh (PU3UYECKHE BEIMUMHBI, 3aKOHBI U (HOPMYIIBI,
HEOOXOJMMBIE MJII €€ pEIIeHUs, MPOBOIUTh pacyeThl W OICHWBATH PEATHHOCTHh TIOJIYYEHHOTO 3HAYEHUs
(hU3HUECKOM BETMUHHBIL.

BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

UCTIOJIb30BaTh 3HAaHUST 00 DIIEKTPOMATHUTHBIX SIBIICHHUSX B TIOBCEJHEBHOW JKWU3HH JUIsI OOECIeUeHHUs
0e30macHOCTH MpH OOpalieHud ¢ MpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPaHEHHS 370POBbS U
COOJIFOICHUST HOPM DKOJIOTUYECKOT'O TOBEACHUS B OKPYXKAIOMIEH cpene; MPUBOJUTH TNPUMEPHI  BIUASHUS
ANIEKTPOMArHUTHBIX U3ITYYSHHIA HA )KUBBIE OPTaHU3MBL;

pa3nvaTh rpaHUIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCeoOUHii xapakrep (GpyHIaMeHTAIbLHBIX
3aKOHOB (3aKOH COXPaHEHUS JIIEKTPUUECKOTO 3aps/ia) U OTPAHUYSHHOCTh MCIIOJIb30BaHUS YaCTHBIX 3aKOHOB (3aKOH
Owma s yyacTtka nemnu, 3akoH Jxoyns-Jlenna u np.);

UCITIOJIb30BaTh TPHEMBI TIOCTPOCHUS (U3MUECKHX MOjeNel, Toucka W (HOPMYJIHPOBKH JIOKa3aTeNbCTB
BBIJIBUHYTHIX TMIIOTE3 U TEOPETUUYESCKHUX BHIBOJOB HAa OCHOBE AMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HAXOJWTh aJIEKBATHYIO MPEUIOKEHHOHN 3anade (PU3MUECKyI0 MOJENb, pa3peliaTh MpoOieMy Kak Ha OCHOBE
MUMEIOIINXCS 3HAaHWH 00 3JIEKTPOMArHUTHBIX SIBICHUSAX C UCTIOIH30BAHMEM MAaTEMaTHYECKOTO ammapara, Tak | Ipu
MTOMOIIIM METOJIOB OIICHKH.

KBanroBble ABJIeHUA

BbInyCKHUK HAYYHTCSH:
pacCrio3HaBaTh KBAHTOBBLIC ABJICHUA H OOBACHATH Ha OCHOBE HMCIOIINXCA 3HAHWII OCHOBHBIC CBOMCTBA HIIH
YCIIOBHSI TIPOTCKAHUS DTUX SIBJICHHWH: €CTECTBEHHAs] M MCKYCCTBEHHAs] PagHOAKTHBHOCTH, O-, - W Y-H3IydCHUS,
BO3HUKHOBEHUE JIMHEHYATOTO CIICKTpa U3JIyYCHUS aTOMa,

13



TOUKA !'POCTA PHMIA

OIMUCBHIBATL U3YYCHHBIC KBAHTOBBIC SABJICHUA, UCIIOJIb3Ys (1)I/I3I/IIIGCKI/IC BCJIMYUHBI: MAaCCOBOC YHUCJIO, 3apsA0BOC
YHUCIIO0, TEPHOJ TOypachaaa, d>Heprus (POTOHOB; MPH ONHCAHWUH TPABWIBHO TPAKTOBATHh (PH3MUECKUN CMBICIT
HCIIOJIb3YEMBIX BEJIMYHH, UX 0003HaYEHHS U CAWHUIIBI U3MCPCHUA; HAXOONUTh (bOpMYJ'H)I, CBA3BIBAIOIINE JaHHYIO
(I)I/ISI/I‘JCCKyIO BCJIMYNHY C IPYTUMHU BCIIMUYNHAMU, BBIYUCIATL 3HAUCHUC (I)I/I3I/I'-I€CKOI71 BCIINYUHBI;

AHAJIN3UPOBATH KBAHTOBBIC ABJICHUA, HCIIOJIb3Y:s (I)I/I3I/I‘ICCKI/IC 3aKOHbI MW TIIOCTYJIATBhl: 3aKOH COXPaHCHUA
OHEPIHUH, 3aKOH COXPaHCHUA JJICKTPUYCCKOI'O 3apsaaa, 3aKOH COXpaHCHHA MaCCOBOro 4YucCiIa, 3aKOHOMEPHOCTH
H3JIYyYCHHA W IMOIJIOIICHHA CBETa 4TOMOM, IIpU 3TOM pPa3jindaTb CJIIOBCCHYIO (bOpMyJ'II/IpOBKy 3aKOHa H €TI0
MAaTCMATHYCCKOC BBIPAKCHUC,

pa3in4aTtb OCHOBHBIC IIPU3HAKH HHaHCTapHOﬁ MOJC/IM aToOMa, HYKHOHHOP'I MOAECIIN aTOMHOI'O spa;

IMPUBOAUTL NPUMEPHI IIPOABJICHUSA B IPUPOAC U NPAKTUYCCKOI'0 UCIOJb30BaHUA PATUOAKTUBHOCTH, SAACPHBIX U
TCPMOAACPHBIX peaKuHﬁ, CIICKTPAJIbHOI'O aHAJIN3a.

BbInyCKHUK OJY4YUT BO3MOKHOCTh HAYYHThCH:

HCIIOJIb30BAaTh MOJYYCHHBIC 3HAHUA B HOBCGHHCBHOﬁ JKU3HU IIpU O6paHICHI/II/I (¢ HpI/I60paMI/I N TCXHUYCCKHUMHU
YCTPOHCTBaMU (CUETYMK HOHU3UPYIOIIUX YACTHII, JO3UMETP), AJSl COXPaHEHHS 370POBbS M COONIOJECHHUS HOPM
AKOJIOTMYECKOr0 MOBEICHUS B OKPYKaOILEH cpene;

COOTHOCHUTD DHEPIruro CBA3M aTOMHBIX AA€P C I[C(I)CKTOM MaccChI;

IMPUBOAWUTL MNPUMEPLI BIUAHUA PaJHOAKTHBHBIX I/I3J]ylleHI/II71 Ha JXUBBIC OpPraHMU3MbI; IMOHHUMATb HNPHUHIUIT
,I[Gf/iCTBI/IfI JO3UMETPpaA U pas3ianvaThb YCJIOBHU €0 UCIIOJIb30BaHUA,

IIOHUMATh OKOJIOTHUYCCKHEC HpO6J’I€MBI, BO3HHUKAOMMXE ITPU UCITIOJIB30BaHUN aTOMHBIX 3J'I€KTI)OCT3.HLIHI71, U OyTHu
pelICHUs ATHX MPOOJIeM, IEPCIIEKTUBbI UCIIOIB30BaHUS YIIPABISEMOT0 TEPMOSIICPHOTO CHHTE3A.

JIeMEHTbI ACTPOHOMUH
BbInyCKHUK HAay4YUTCH:

YKa3bIBaTb HAa3BaHUA IIJIAHET ConneyHon CHUCTEMBI; pa3indyaTb OCHOBHBIC IIPU3HAKKU CYTOYHOI'O BpalllCHHUA
3Be37HOrO Heba, nBrkeHust JIyHsl, COJIHIIA U IIJIAaHET OTHOCUTEILHO 3BE3I;

IMOHHUMATD pa3InIus MCKIAY FeJ'IPIOLIeHTpPI‘ICCKOﬁ n FeOHeHTpH‘ieCKOﬁ CUCTCMaMHU MHpa;

BbInyCKHUK IOJYYUT BO3MOKHOCTh HAYYHThCH:

YKa3blBaThb o6m1/1e CBOMCTBA M OTJIMYHUS IUIAHET 3€MHOM Tpynnbl U IJIAHET-TUTAHTOB; MAJIBIX TEJI ConHeuHo
CHCTEMBI B OOJIBIITNX IIAHET, IMMOJb30BaThCA KapTOﬁ 3BC3IHOI'O Heba npu Ha6J’IIO,Z[eHI/I5{X 3BC3THOI'O He6a;

pa3in4aTtb OCHOBHBIC XapaKTCPHUCTHUKU 3BC3[Q (pa3Mep, OBCT, TeMnepaTypa) COOTHOCHUTDH NBET 3BE31bI C €€
TEMIIEpaTypoii;

pa3an4aTth THIOTE3bI O IIPOUCXOKACHUN CoJIHEYHOH CHCTEMBI.

Conepxanue yueOHoro npeaMmera «®@uszuka» B 7-9 kiaccax.

7 kaacc
(68 vacos, 2 yaca B HEJIEIIO)
I. BBenenue (4 yaca)

[penmer u Metonbl (QU3MKH. DKCIEPUMEHTAIBHBIM METOJ HM3Yy4eHHs Tpupojabl. M3mepenne Qusznyeckux
BennuuH. [lorpemnocts wm3MmepeHus. OO0oOmeHHE pe3ybTaTOB dKclepuMenTta. HaOmiogeHuwe mpocTerimnx
SBJICHUHA W TIPOIECCOB MPUPOJBI C IMOMOIIBI0 OPraHOB YYBCTB (3peHMs, cliyXa, ocs3anws). Mcmons3oBaHue
MPOCTEHIINX M3MEPUTENBHBIX MPUOOPOB. CxeMaTUYeCKOe M300paKeHHE ONBITOB. METOMAbI MOJyUeHHUsS 3HAHUH B
(uzuke. DU3NKa U TEXHUKA.

JlabopaTopHas padora.

1.Onpenenenne EeHbI AeTICHUS U3MEPUTEIHHOTO MPHUOOpa.

I1. IlepBoHayanbHbIE CBEAEeHNSI O CTPOEHHH BelllecTBAa. (5 4acoB.)

T'unoresa o0 AMCKPETHOM CTpoeHuM BemiecTBa. MoseKysbl. HenmpepbIBHOCTh U XaOTUYHOCTh JIBUYKEHUS YACTHIL
BemecTBa. Juddys3us. bpoyHoBckoe mBmkeHme. Mogenn rasa, >KHIKOCTH W TBEPIOTO Tena. B3amMopeicTBhe
YaCTHII BENIeCTBa. B3anMHOE MPUTSHKEHUE U OTTAKUBAHUE MOJICKYJI. TpH COCTOSIHUS BEIIECTBA.

JlabopaTopHas padora.

2.M3mepenue pa3MepoB MallbIX Tell.

I11. BzaumoneiicTBue Te. (22 yaca)
Mexannyeckoe ABIKeHHe. PaBHOMEpHOe M HE paBHOMepHoe ABmkeHue. CkopocTs. Pacuer myTh m BpemeHH
nBwxkeHuda. Tpaexropus. IlpsimonuneitHoe nBwkeHue. BzaumopeiictBue ten. Muepums. Macca. ILTOTHOCTS.
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W3mepenune maccel Tena Ha Becax. Pacuer maccel M oObema mo ero rmiotHoctd. Cuma. Cuiibl B IPUPOC:
TATOTEHUS, TSDKECTH, TpeHHs, ynpyroctr. 3akoH ['yka. Bec Tema. CBs3b MeXIy CHIIOW TSHKECTH M MacCoil Tena.
HunamomeTtp. CroxeHne AByX CHJI, HAIIPaBIEHHBIX 110 OAHOH mpsimoit. Tpenue. Ynpyras gedopmanus.
JInabopamopmuwie padomet.

3.M3mepenne Macchl Tesla Ha PhIYaXKHBIX BEcax.

4. N3mepenue obbema Tena.

5.0mnpenenenue MIOTHOCTH TBEPOTO BELIECTBA.

6.I'panynpoBaHue Npy>KUHBI ¥ U3MEPEHHUE CHIT JUHAMOMETPOM.

IV JlaB/jieHue TBepAbIX TeJl, dKUAKOCTEH 1 ra3oB. (21 yac)

Hasnenne. Onbir Toppuuennu. bapomerp-aneponn. ATtmocdepHoe AaBleHHE Ha Pa3IMYHBIX BHICOTaX. 3aKOH
[Tackans. CriocoObl yBeNnW4YeHHS W yMEHBIIEHHS AaBiieHus. [laBnenne rasa. Bec Bo3ayxa. BozmymrHas o6omouka.
Nsmepenne armochepHoro garienus. Manomerpbl. [lopriHeBol »xuakocTHBIM Hacoc. llepenaua naBieHus
TBEPAbIMH TCJIaMHU, KHUIKOCTAMHU, I'a3aMU. I[eﬁCTBHC JKUJIKOCTH M ras’a Ha HNOrpyXE€HHOC B HHUX TCJIO. Pacuer
JABJICHUS KUAKOCTH HA JHO W CTeHKW cocyaa. CooOmaromme cocyasl. ApxumenoBa cuina. [ HUapaBIAdecKuii
npecc. [InaBanue ten. [InaBanue cynos. Bozayxomnnasanue.

JlabopaTopHas padora.

7.01npeneneHye BhITANKUBAIOIIECH CHIIbL, IEUCTBYIOIIEH HA IOTPYKEHHOE B JKUJIKOCTh TEJO.

8.BrIsicHeHHE YCIOBHI MJIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MomiHOCTh. JDHeprus. (14 yacos.)
PabGora. Momnocts. Onepruda.  Kunetnueckas osHeprus. IloTeHuumanbHas >Heprusi. 3aKOH COXpaHEHHS
MexaHndeckor sHeprud. IIpocteie mexanu3msl. KITJ[ mexannsmoB. Peryar. PaBHoBecue cun Ha peraare. MoMeHT
cwibl. Peruaru B TexHuke, ObITY U mipupone. [IpuMeneHne 3aKkoHa paBHOBECHS phlyara K 0oky. PaBeHCTBO pabot
MIPU UCTIONIB30BAHHUH MTPOCTHIX MEXAHU3MOB. «30JI0TO€ MPABUIIO» MEXAHUKH.
JlabopaTopHas padora.
9.BrIsicHeHNe YCIIOBUS paBHOBECHS phIyara.
10.0Onpenenenue KIIJ] mpu nogbeme no HaKJIOHHOU IIOCKOCTH.
V1. IloBTopenue (2 1)

AHanu3 ommoOOoK, OMYIIEHHBIX B UTOTOBOW KOHTPOJIBLHOU padoTe.

8 kiace

(68 vacos, 2 yaca B HEJEITIO)

I. TemioBble siBjieHus (26 yacoB)

Buytpennsin sneprus. TemmoBoe aBmwxenue. Temmeparypa. Temomnepenada. HeoOpaTumocts mpomecca
tertonepeaayd. CBA3b TeMIIEpPaTyphl BEIIECTBA C XaOTHYECKUM JBMKEHHEM ero yactull. CrnocoObl M3MEHEHHS
BHYTpEHHEW 5Hepruu. TermnonpoBogHOCTb. KoJMYecTBO TEIOTHL. YHAenpHas TEIIOEMKOCTb. KOHBeKIus.
Nsnyuenne. 3akoH COXpaHEHMsI SHEPrMU B TEIUIOBBIX INporeccax. [InmaBneHne u Kpuctaumzanus. Y AeiabHas
Temora TmaBieHus. ['paduk r1maBiaeHuss u  oTBepaeBaHusA. llpeoOpazoBaHue SHEprud NpU H3MEHEHHAX
arperaTHoro COCTOSIHMS BellecTBa. lcmapeHme W KOHJEHcCalus. YJenbHas TeIuioTa MNapooOpa3oBaHUs U
KoHAeHcaruu. Pabora mapa u rasa npu pacmmpenun. Kumenwe xuakoctu. BmaxxocTs Bo3gyxa. TermoBbie
JIBUTATEIHN. DHEPrus TOIUIMBA. Y IelbHAs TEIUIOTa CTOPAaHUsI.

Arperartabie coctosiHus. [IpeoOpazoBanue sHepruu B TeruioBbix apuratensax. K11/l rermnoBoro neurarens.
®dponTanbHas JabopaTropHas padora.

2.CpaBHEHUE KOJTUYECTB TEMJIOTHI IPU CMEIIMBAHWY BOJIBI PAa3HON TEMIIEpaTypBI.

3.M3mepenne yaenpHON TEMI0EMKOCTH TBEPIOTO TeMa.

I1. DyiekTpUYecKHe sIBJIEHHS H YJIEKTPOMATHUTHBIE siBJeHus1 (31 yaca)

OnexTpu3auusa Ten. ONeKTpUdeckuil 3apsa. BzammoneiictBue 3apsmoB. JlBa BuAa 3IIEKTPUUECKOTO 3apsia.
JIMCKPETHOCTh IEKTPUYECKOTO 3apsija. DJIEKTPOH. 3aKOH COXPAaHEHHUsS SJIEKTPUUIECKOTo 3apsia. DJIEKTPUYECKoe
nosie. DiekTpockon. CtpoeHne atoMoB. OOBICHEHHE JJICKTPUUCCKUX sABICHUN. [IpOBOTHUKM M HETPOBOIHHUKHU
3NeKTpuYecTBa. J{efiCTBUE ANEKTPUUIECKOTO MO Ha AIEKTPUUECKUE 3apsIIbl.

[locTossHHBIN dreKTpUYECKUH TOK. VICTOYHHMKH 3IEeKTpHyYecKoro Toka. HocuTenn CBOOOIHBIX 3MEKTPUYECKHUX
3apsiioB B METaJUIAX, )KUAKOCTSIX U razax. DJIEKTpUYecKas LIellb U ee cocTaBHble yacTy. Cuiia Toka. EXuHUIBI CHITBD
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toka. Ammepmerp. Usmepenue cuibl Toka. Hampstxenue. Epgunuinpel Hanpsokenus. BomsTmerp. H3mepenue
HaNpsOKEHUs. 3aBUCHMOCTD CHJIBI TOKA OT HATPSKEHHUSL.

ConpotuBnenne. Emmanmer compotuBneHns. 3akoH Owma is  ydacTKa OJJEKTpuUYeckod memu. Pacuer
COTNPOTHUBJICHUSI TTPOBOJHUKOB. Y AEIbHOE colpoTuBicHUEe. [IpuMepsl HA pacueT CONPOTHUBICHUS MPOBOJIHUKOB,
CcUJIbl TOKa U HamnpsbkeHus. Peocrartsl. [locnenoBarensHoe U napajienbHOE COCIUHEHNUE TPOBOJHUKOB. JlefcTBUS
AIEKTPUIECKOTO TOKA

3akon Jlxoyns-Jlenma. PaGoTa anekTpudeckoro Toka. MOIIHOCT AJICKTPUYECKOTO TOKa. EquHUIBI paboThI
3JEKTPUUECKOTO TOKA, MPUMEHsSIEMble Ha MpakTUKe. CUETUNK 3IEKTPUUCCKON PHEPrUuu. DJICKTPOHArpPEBaTEIbHEIC
npubopel. Pacuer snekTposHeprum, mMOTpeOisieMol OBITOBREIMH TpuOopamMu. HarpeBanwme MpOBOIHHUKOB
SJEKTPUUYECKUM TOKOM. KOMWYecTBO TEIUIOTHI, BBIAENSEMOE MPOBOJHUKOM C TOKOM. Jlamma HakanuBaHUS.
Kopotkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe mosie. MaroHutHoe mosje npsiMoro Toka. MarHUTHBIC JTMHUU.
MaranutHoe ToJie KaTYIIKH ¢ TOKOM. DJEKTPOMArHWTHl W MX npuMeHeHHs. [locTosHHBIE MarHUTEL. MarautHoe
MOJIE TOCTOSIHHBIX MAarHuToB. MarHuTHoe moje 3emiu. JleficTBME MarHUTHOIO MOJII HAa IPOBOJHUK C TOKOM.
DNEeKTPUIECKUN JBUTATEb.

Dponmanvusle 1adopamopHbie padomol.

4.COopKa 3IEKTPUICCKON 1IeTH U U3MEPEHUE CHIIBI TOKA B €€ Pa3IMYHBIX YUaCTKaXx.

5."3mepeHne HapsDKEHUS Ha Pa3IMUHbIX yYaCTKAX AIEKTPUUECKOHN LEMH.

6.PerynupoBaHue cUiIbl TOKA PEOCTATOM.

7.M3Mepenne conmpoTUBIICHHUS MTPOBOJIHUKA ITPH ITOMOIIH aMIIEpMEeTpa U BOJIETMETPA.

8.M3MepeHne MOIIHOCTH M PabOThI TOKA B DJICKTPHUUCCKOM JIaMIIe.

9. COopKa AIIeKTpOMAarHUTa U HCIIBITAHUE €T0 IEHCTBHSL.

10. M3yueHwne aIeKTpUIeCKOTo ABUraTellsl HOCTOSITHHOTO TOKa (Ha MOJIEINH).

I11. CBeToBble siBieHus. (10 yacos)

Hcrounuku caera.

[IpssmonuHeiiHOe pacTipocTpaHeHue, OTpakeHHe U mpenomiienue ceerta. Jlyd. 3akoH oTpaxenus cBeta. [lmockoe
3epkaino. JIunza. Onrtrdeckas cuna auH3bl. M300paxeHue naBaemoe JMH30#. M3mMepenne GoKycCHOTro paccTOsSHUS
cobuparoieit auH3bl. OnTrdyeckue npuoopsl. a3 u 3perne. Ouku.

@ponmanvHsle 1adopamopnsle padombl.

11.M3yueHue 3aKOHOB OTPaKEHUS CBETA

12.HaGnrofenue siBIeHS MPEJIOMIICHUS CBETa

13.ITomy4uenune n300pakeHMs MPU TOMOIIN JIH3EL.

Peseps -2uac

IV. IloBTopenue (1 1)

9 knacc

(102 uacos, 3 yaca B HEJIENIO)

I. 3akoHbl B3auMo/IeiicTBUsI U ABUKeHHS TeJl. (36 4yacoB)

Marepuanpaas Touka. Tpaekropus. Ckopocts. [lepememenne. Cuctema otcuera. OmnpeneneHne KOOPAMHATHI
OBIKYIIEro Ttena. ['paduku 3aBUCMMOCTH KHUHEMAaTHYECKMX BEJIMYMH OT BpeMeHH. lIpsimonuHeiiHoe
paBHOYCKOpeHHOe JBMxkeHHE. CKOpOCTh pPaBHOYCKOPEHHOro ABMKeHUs. llepeMerneHne npu paBHOYCKOPEHHOM
nBkeHnn. OnpesenieHne KOOpAWHATHl ABXKYIIEero Tena. ['padyki 3aBUCHMOCTH KHHEMATUYEeCKUX BEJIIMYMH OT
BpeMeHH. Y ckopeHune. OTHOCUTENbHOCTh MEXaHNYECKOT O ABIKEHUS. MIHepIranpHast CucTeMa OTCUeTa.

IlepBoiit 3akoH Helorona. Bropoii 3akon Heiotona. Tpermii 3akoH HpiotoHa. CBoOonmHoe mnaneHue 3akoH
Bcemupnoro tsarorenus. KpuponuneilHoe aBukeHUe JIBUKEHUE IO OKPY>KHOCTH. VICKYCCTBEHHBIE CIIyTHHKH
3emun. Paketsl. mmynbe. 3aKkoH coXpaHeHUs HMITyJbca. PeakTUBHOE JBH)KeHHe. J[BHKeHHE Tela OpOIeHHOro
BEPTUKAIBHO BBEpX. JIBKeHHe Tena OpOLICHHOrO IOJA YIJIOM K TOPHU30HTY. JIBM)KEHHE Tena OpOLIEeHHOTrO
TOPU30HTAJIBHO. Y CKOpEeHHe cBOOOIHOTO MaJeHNs Ha 3eMIle U IPYruX IIaHeTax.

@DponmanvHble 1a00pamopHvle padomul.

1. UccnenoBanue paBHOYCKOPEHHOTO JBIKEHHSI O3 HaualbHOW CKOPOCTH.

2.13mepenue ycKopeHus: CBOOOHOTO TaIeHHU.

I1. Mexanuveckue kojie0anus U BoJHbI. 3BYK. (15 yacoB)
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Mexannueckue konebanus. Ammmtyaa. Ilepuoa, gacrora. CBoboanbsie konebanus. KomnebarenbHble CHCTEMBI.
MasTHuK. 3aBUCUMOCTb IEPHOAA M 4aCTOThl HUTSHOTO MAasTHUKA OT AJMHBI HUTH. lIpeBparneHue sHepruu npu
KoJIe0aTelbHOM JIBM)KCHHHU. 3aTyxaromme KoneOaHus. BerHyxaeHnbie koieOanus. Mexannyeckue BOJHBI. J[imHa
BonHbL. [IpomonbHble U monepeyHble BOMHBL. CKOPOCTH paclpocTpaHeHHs BOMHBI. 3BYK. BricoTa u TeMOp 3ByKa.
I'pomkocts 3Byka/ PactipocTpanenwue 3Byka. CKOpocTh 3Byka. OTpaxkeHue 3Byka. Ix0. PezoHanc.

®dpoHTagpHAs TabopaTopHas padora.

3.UccnenoBanre 3aBHCUMOCTH TEPHOAA M YACTOTHI CBOOOJHBIX KOJieOaHMH MaTeMaTHUYECKOTO MasTHHKAa OT €ro
JUTAHBI.

I11. DaekTpomMarHuTHbIe siBJeHUs. (24 yaca)

JeiicTBe MarHMTHOTO TOJsl Ha JJeKTpuyeckue 3apsabl. [paduueckoe u300pakeHWE MAarHUTHOTO OIS
Hanpasnenue Toka u HanpasjeHHE €r0 MarHUTHOro nojsi. OOHapys>keHHe MarHUTHOT'O II0JIS 10 €r0 ACHCTBHIO Ha
anekTpuueckuil Tok. IlpaBuno neBod pyku. MarHUTHBII NOTOK. ODJIEKTPOMarHUTHAasT UHAYKLUUS. SIBIeHue
3JIEKTPOMATrHUTHON MHAYKUUU. [TosydeHrne EpEMEHHOTO IEKTPUIECKOTO TOKA.

OnexTpomarauTHoe nosie. HeogHopoaHoe u HeogHOpoAHOE Moiyie. B3auMoCBA3b 3JEKTPUUECKOr0 U MarHUTHOTO
noJjel. DeKTpOMarHuTHble  BOJIHBI. CKOPOCTh paclpoCTPaHEHUS 3JIEKTPOMArHUTHBIX BOJIH. DJICKTPOIBUTATENb.
OnekrporenepaTop. CBET — 3JEKTPOMAarHUTHAS BOJTHA.

®dponTanpHas 1aboparopHas padora.

4.13ydeHue ABICHUS 3IEKTPOMATHUTHON HHITYKLUU.

I V. Ctpoenne atoma u aTromHoro siapa (20 gacoB)

PamnoaktuBHOCTB. Asb(a-, OeTTa- M ramma-usiaydenue. ONBITHI M0 pacCeMBaHUIO ajb(a-yacTuil. [LmaHeTapHas
Monenb aroma. AtomHOe sapo. IIpoToHHO-HEHTpOHHAsT MOAeNb siApa. MeTombl HAONIONEHUS U PErHCTpaIid
gacTull. PagmoakTuBHBIE TpeBpallieHus. ODKCIepUMEHTaJIbHbIE METOJBL. 3apsina szapa. MaccoBoe 4YHCIO sJipa.
Snepubie peakuuu. Jlenenue u cunTe3 anep. CoxpaHeHue 3apsga U MacCOBOTO YHCIA MPHU SIIEPHBIX PEAKIMIX.
OTKphITHE IPOTOHA U HEUTPOHA. SlnepHble CHITbl. DHEPrHsl CBA3M YaCTHII B sIIIpeE.

Oneprus cBs3u. edekr macc. BolaeneHue sHeprum mpH AENEHUH M CHHTe3e siaep. Mcmosib3oBaHHWE sIEpHON
sHepruu. [losumerpus. SnepHsiii peakrop. [IpeoOpasoBanue BHyTpeHHEH SHepruu sijiep B DIEKTPUUECKYIO
3Hepruto. AToMHas sHepreTuka. TepMmosinepHble peakiiuu. bronoruueckoe neiicTBrue paguaum.

®ponTanpHas maboparopHas padorTa.

5.W3y4eHue neneHus sapa aroMa ypaHa 1o Gotorpaduu TpeKoB.

6./3yuenne TpeKoB 3apsKEHHBIX YACTHIL TI0 TOTOBBIM (hoTorpadusM.

V. Ctpoenune u 3Bosouus Beesiennoii (5 yaco)

CocraB, crpoernue u npoucxoxaenne ComuedHon cuctembl. bombiue Tena CoHEUHOH cucTeMbl. Maible Tena
Conneunoit cuctemsl. Ctpoenue, uziyuenue u spomtonus Connua u 38e31. CTpoeHue u 3Boftonus BeeneHHo.

V1. Iloropenue (5 1)

KanenaapHo-remaTu4eckoe nJIaHUPpOBaHue 7 KJIacc.

Ne | Jlara | HaummeHOBaHHe TeMbI Koa-Bo Hcnoab3oBanue pumeyanue

n/n 4acoB o0opyroBanus

Beenenue 4

1/1 @uszuka — Hayka o 1 § 1-3, 3ammcarh B TeTp
[IpUpoOaC. Hexoropsre IBa-TpU mpumepa Qus.
busnveckue - TEPMUHBI. SABJIeHU,
Habmronenus u OIbIT.

HaO0JIF0JTaeMBbIX B

npupozae. 3ajaud U3
cooprmka Nel,2,5.

2/2 dusnueckue BEIUYHUHEL 1 § 4; BBIMOJHHUTHL 3aJaHUE
N3mepenne dusnyuecknx B KoHIIE § 4, ynp. Nel
BEJINYHH.

3/3 TouyHOCTE Hu 1 JIuHelika, IeHTa § 5,6 BBINOIHUTL 3aj. B
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HIOTPEIIHOCTD
U3MEPECHUM.

MepHas,
M3MEPUTEIbHbBIN
HUATTUHID,
TEPMOMETD,
JATYUK
TEeMIIEPaTypbl

KoHLIE § 5,6 3amoJIHUTH
Ta0JIUIy  COCTaBJICHHYIO
Ha ypoke. Haiitu B
WHTEPHETE PACCTOSIHUE OT
3emimu 1o CoumHiia, ooIee
KOJIMYECTBO KJIETOK
YyeloBeKa U JIMAMET)
BOJIOCA,  3ammcaTb  3TH
3HAYCHHUsI B CTaHJIAPTHOM
Buge. IloaroroBUTBCS K
nabopaTopHO pabore
Nel.

4/4

JlaGopaTopHas
JCTICHHSI

npudopar»

pabora

Nel «Omnpenenenue 1eHbI

IIKaJbI

HU3MEPUTEIILHOTO

JIuneiika, 1eHTa
MepHasi, U3MEpH-
TEJILHBII [TUA-
JUHIP, TEPMO-
METp, TaTYuK
TEeMIIepaTyphl

[Toroputs §1-5. Pemuth
3agaun:1.Onpenenutsb
LEHY [JeJIeHUs JIMHEWKU
HMMEIOLIEKCS y Bac JI0Ma U
npenen  e€  HM3MEpeHHs.
N3mepbTe ¢ €€ mOMOUIbIO
BBICOTY YailHMKa, IJIUHY
MOOWIBHOTO  TesedoHa.
Pesynprathl 3anuiiuTte B
TETp c y4eToM
MOTPEHIHOCTH M3MEPEHHH.
2. CocraBbTe TaONMIY, B
KOTOpPOM B OJMH CTOJOEL
BITUCAHBI: BBICOTA
JIECTHUIIBI,
MPOIOIDKUTEITBHOCTD
ypoKa, TemIiepaTypa Tena
co0aky, BeC TIaKera C
caxopoM. B np cronber
BIIUIIUTE  NOpUOOpBI, C
MOMOIIBIO  KOTOPBIX  3TO
MOXHO  H3MEpPUTh. 3.
Hcnons3ys WHrepHer,
3amummMTe B TeTp. (He
Oonee 6 mpeANIOKEHUIA)
JOCTKEHUST B 00JacTH
HayK{ YUYEHBIX:
JlomoHOCOBA, lammnes,
Koponesa. 4. Onpenenure
LEeHy JeTIeHUS
TpancnopTtupa. Hauepture
MPOU3BOJIBHBI  YyrOoll |
U3MEpPHTE €ro.

HepBOHa‘IaJIbeIe CBCACHHA O

CTPOCHUHU BEIIECCTBA

5/1

Crpoenue
Mounexyibl.

BEIIECTBA.

KomneroTep, wmu-
Kpockon  Ouoo-

§7-9 , 3amanue B KOHIE §
9, moaroroButhca k JI/P
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\
BpoyHoBCKOE ABUKEHHE. ruyeckui,  karuis | No2
MOJIOKa,  pa30aB-
JIEHHOT'O BOJOU
6/2 ®dpoHTaNBEHAS 1 [ToBTOPUTH § 7-9,
nabopatopHass ~ pabora Odopmuts 1a60paTOpHYIO
«3mepenne  pa3MepoB paboTy, CBEpUTH BBHIBOJIBI,
MaJbIX TEI clenaHHbBIE B pabore, C
MaTepuaioM naparpada.
7/3 Huddy3us. 1 § 10, 3agaum: 1.
BsaumonericTBuit OnrHaKoBBI MOJIEKYJIBI B
MOJIEKYI. ropsiaiem Kode u

XOJIOJIHOM ~ MHUHEPAIbHOMN
Bone? 2. [Ilouemy B
ANEKTPUYCCKOM YailHUKE
YKa3bIBAaETCS  MaKCUMyM
€ro HamoJIEHHsS, XOTI B
HEM €CTb MECTO JyIf
Boael? 3. Ecim kanmHyTh
KareJibKy pacTUTEIbHOTO
Macjga Ha IOBEPXHOCTH
BOJBI, TO OHA HAYHET
pacTekarbcsl. Kakyro
HAaWMEHBIIIYI0  TOJIIHHY
MOXKET MMETh €€ MiCcHKa?
§11, 3ananue B koHe §11,

Sagaun: 1. [Touemy
BBIMBITBIC TOPSIYEH BOIOM
CTaKaHbI HENb3S
BCTaBJIATh OJINH B
Ipyrou? 2. ITocne
KyTaHUs Ha Tene

OCTarOTCs KaleNIbKU BOJBIL.
OObscHUTE TMMOYEMY 3TO
ITPOUCXOJMT.

8/4 ArperatHbie 1 § 12, 13. 3aganue B KOHIIE

COCTOSTHHSI §13. «IIpoBepb cebs»
BEIIECTBA.

9/5 [ToBTOpEHuUE 1 1
00001eHune
OCHOBHBIX
MOJIOKCHUI TEMbI
«ITepBoHaYaNbHbBIC
CBEICHHS O

CTPOCHUU BCIICCTBA»

B3aumoaeiicTBue TEI 22

10/1 MexaHn4eckoe 1 IIItaTuB mabopa- § 14,15, Yp.2. 3ananus B
JBIKEHUE TOPHBINA, MEXaHU- | KOHIIE
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YyecKasl CKaMbs,
OpyCOK JiepeBsiH-
HBIH, DJIEKTPOH-
HBII CEKYHJIOMED
C JaT4YUKaMHU,
MarHuTOYIpaB-
JIIEMBIE TePKO-
HOBBIE JJATYHUKHU

§ 14,15

CEeKyHJI0Mepa
11/2 CxopocTs. Enuannpn § 16.Yup.3.3ananue B
CKOpPOCTH komue §16
12/3 Pacuer mytd § 17. VYnp. 4.3ananue B
BPEMEHH JBHKEHHS. Komme § 17
13/4 I'padu mytu u
CKOpPOCTH
PaBHOMEPHOTO
MPSIMOJIUHEHHOTO
JIBUKCHHUSL.
14/5 Perrenne  3amau
Ha pacuer
cpeaHen
CKOPOCTH
15/6 Nueprys. § 18, 19. Ymp. 5. 3ananue
B KoHIIE § 18
16/7 Macca tena. M3mepenue § 20, 21. Ymp. 6.
MAacChI TeJIa Ha Becax. 3amanne B KOHIE §
21.IlogroroBuThCs K
JI/P
17/8 JlabopaTopHas pabota HabGop Ten pasz- 3amaun Nel40,148,149
«3mepenue MaccChl HOM Macchl,
TeJla Ha PBIYAXKHBIX, JJIEKTPOHHBIC BE-
SJIEKTPOHHBIX BECAX)» CBI
18/9 IImoTHOCTE BemecTna. § 22. Vmp.7. 3aganue B
KOHIIE § 22
19/1 Pacuer maccer 1 00bema § 23. Vup.8. 3amanue B
0 TeJa 1Mo ero IIOTHOCTH. KOHIE § 23
[ToaroroBuThCs K
nmabopaTopHBIM paboTam
20/1 JlaboparopHbIe pabOTHI « Ha6op Ten pas- 3amaun Nel57,170,172
1 N3mepenune oobema HOW MAacChl, MEH-
Tenay, «OnpeneneHue 3ypKa, 3J1CKTPOH-
IJIOTHOCTHU TBEPJIOTO HBIC BEChI
Tenay.
21/1 Pemrenue 3anau [ToBTOpUTH TEMEIO
2 «MexaHuueckoe
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JIBIDKEHHEY, «Maccay,
«llmoTHOCTL  BeEIIECTBaY.
Pemmte 3agaum Nel66,
173,174,179
22/1 KonTpomnpnas padora Nel
3 «I1110THOCTH BEIIECTBAY»
23/1 Cuta § 24
4
24/1 SABnenue TATOTCHHUSI. § 25. VYmp. 9. 3amaum
5 Cuna Tskectu. Cuna Ne205, 206, 211
TSOKECTH  HA  JPYTHX
IJIaHeTax.
25/1 Cuita [lIratuB ¢ kperme- | § 26. 3anauu No
6 YIIPYrocTH. KoM, Habop mpy- | 222,224,225
3axon [yka KUH, Habop rpy-
' 30B, JIMHEHKa,
JIMHAMOMET]
26/1 Bec Tena. § 27,28,29. VYmp. 10.
8 IToaroroBuThH
Mpe3eHTallui0 10  TeMe
«CoxHeyHas cucTeMa
2711 JAunamomerp. JluHaMoMeTp ¢ § 30. Yup.11.
9 DponranbHas IpEaEIoOM U3Me- Samaun Ne233, 234
nabopaTopHas pabora SH
«'pamyupoBanue PEHIA 5 1L, TPy~

NPY>KUHBI U U3MEpEHHe
CHJIBI TPEHUS C

JKUHBI HA TUIaH-
HIeTe, Tpy3sl

IIOMOILIBIO maccort o 100 r
JUHAMOMETpPay
28/2 CrnoxeHnne JOByX cCul, [IITaTus, peryar, § 31. Yop. 12. 3apaun
0 HAIIPABJIEHHBIX 110 OJHON JIMHENKa, 1Ba No226.243
TIPSIMO. OJINHAKOBBIX I'Py- 7

PaBHOzelCTBYIOIIAsA CHIL.

3a, IBa OJIOKa,
HUTbH HEPACTSKH-
Masl, TMHEHKa
HU3MEpUTEIbHAS,
JTIMHAMOMET]

29/2 Cuna TpeHusl.

JlepeBsHHBIN
OpYCOK,
Ipy30B,  MEXaHH-
qeckas CKaMbs,
JMHAMOMETP

Habop

§ 32, 33, 34. Yup. 13.

30/5 KonTpomnpHas padora No2
«Cuib»
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31/2 AHanms OIIIMOOK, 1
2 JONYLICHHBIX B
KOHTPOJIBHOU paboTe.
JlaBjieHHe TBEPABIX TeJl, *KUJAKOCTEH U 21
ra3os.
32/1 JlaBneHue TBEPAOIO TENa 1 § 35, 36.
VYmp.14(1,3,4), 15.
3amauu B KoHIIe § 35 1
§ 36(1,3)
33/2 JlaBrienne rasa. Jlatuuk napie- | § 37,38. 3amaHne B KOHIIC
[Tepenaua JlaBJICHUS 1 HUd, wWTatuB, pa- |§ 37, 38ymp. 16. 3amaum
JKUJIKOCTSIMH. 3akoH O0ouast éMkocTh, | Ne 307, 309
[Tackains TpyOKa, JInHeHKa
34/3 Pacuer JIaBJICHHS §9,40. Yap. 17. 3ananue
JKUOKOCTU Ha [OHO WU 1 B koHI1Ie § 40.
CTEHKH COCY/Ia.
35/4 Pemenue 3agau no teme 1
«/laBieHne B KHAKOCTH
u ra3e. 3akoH [lackansy.
36/5 CooOmraromuecs cocyabl § 41. Ynp. 18 3aganus 1-3
1 B KoHIle § 41
37/6 KonTpomnbnas padorta Ne3 1
«/laBneHue TBEpAbIX TeE,
KHUJKOCTEH U Ta30B»
38/7 Bec BO3/yXa. § 42, 43. Vop. 19, 20.
ATMoOcdepHOe 1aBiIeHHEe 1 3ananue B KoHIIe § 42.
39/8 N3mepenne § 44. VYop. 21(1,3,4).
aTMochepHOoro 1 3ananue B KoHIIe § 44.
JTABJICHUS. OnsIT
Toppuuennun
40/9 Bbapomerp-anepous. § 45, 46. Ymp. 22, 23.
ATMocdepHOe naBieHUE 1 3ananue B KoHIIe § 46.
Ha pa3HbBIX BBICOTAX.
41/1 ManHoMeTpsbl. § 47.
0 1
42/1 [TopuiHeBoit 1 § 48,49. Ynp. 24, 25
1 SKAIKOCTHBIN Hacoc.

I'mppasinueckuii npecc.
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43/1 JleiicTBUE KUIKOCTH U 1 § 50. TToBTopuTs § 49
2 raza Ha IOTPY)KEHHOE B
HUX TEJO.
44/1 3akoH Apxumesa. 1 § S1. Yop. 26 (1,2,5,6).
3 [ToaroroBuTHCSA K JI/p.
45/1 ®ponranbHas 1 JluHamoMeTp, [Mosroputs  §  51.
4 mabopatopuast ~ pabora mratuB yHuBep- | 3agauu Ne 430,431
«Omnpenenenue cambHBIi,  Mep-
BBITAJIKABAIOIICH  CHUIBI, .
. . HBII IVTAH]IP
NeHCTBYIOMIEH Ha
MOTPYKEHHOE B (Mensypxa), rpyvs
JKUIKOCTD TEIIO». OUIMHAPAYCCKAN
U3 CTalk, Tpy3
HWIAHAPUYECKUN
13 aJIOMHHHCBO-
r'o CILJIaBa, HUTh
46/1 [TnaBanue Te. 1 § 52. VYop. 27(1-3).
5 3agaHue B KoHIle § 52
47/1 [TnaBanue cynos. 1
6
48/1 Pemrenue 3amau mo teme 1 [ToBTOpPHTH § 32.
7 «[lnaBanue Tem» Samaun Ne 434, 437.
[ToaroroBuThCA K JI/p.
49/1 ®poHTanbHas 1 Junamomerp, ITosTOoputs § 51, 52.
8 madoparopHast pa60T'f IITaTUB yHHUBep- | 3amaum Ne 435, 442
«BolicHeHue  ycloBHiA CanBHBIN,  Mep-
IJIaBaHUS Tea B HBI D
KUTKOCTH
50/1 Bosnyxoriasanue 1 § 53, 54. Vmp. 28, 29.
9 3ananmue B KoHIE § 53.
51/2 [ToBTOpenne H 1 [MosToputs § 51-54.
0 00o0uIeHme TeM Sanaun Ned30, 431, 434,
«ApxumenoBa cHIIa, 435 437, 442
«[lnaBanue Tem»
52/2 Kontponbnas padota No4 1
1 «ApXHMeI0Ba cuIa.
[TnaBanue Tem»
Pabota u MOIIHOCTB. DHeprus. 14
53/1 Mexanunueckass pabora. 1 § 55. Ymp. 30 (1,2)
EnuHuIbI paboTI. 3aJaHue B KOHIIE § 55.
54/2 Momnocts.  EauHuLb 1 §56. yIp. 31(1,4-6).
MOIITHOCTH. 3amanue B KOHIE § 5
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55/3 DHeprusl. § 66, 67. Ymp. 34(4).
[TorennmanpHas u 3anaun Ne627-629.
KHHETUYeCKasi DHEPTUs.
56/4 [IpeBpaiienue OJTHOTO § 68. Ymop. 35. 3amaua
BHJIA MEXaHUYECKOU Ne634.
SHEPIrUU B IPYTOM.
57/5 KontponbHas padota Ne5
«Mexanuueckas padoTa.
MotHoCTb. DHEPrus»
58/6 [IpocThie  MeXaHHU3MBI. § 57, 58. 3amaum No564,
Prruar. PaBHOBecue cui 568, 571
Ha pbIyare.
59/7 Mowmenrt cubl. Pordaru B §59. 3amaum Ne572-574.
TCXHMKE, ObITY u [ToxroroBka k 1/p
MIPUPO/IE.
60/8 ®dpoHTampHas Poryar ¢ kpemne- | § 60. Iloroputs § 59.
nabopartopHas ~ pabota HUSMU I Tpy- | Ymp. 32
«BbIsicCHEHHE  yCIIOBHS 30B, Habop rpy-
PaBHOBECHS pblyara» 308 o 100 T,
JTMHAMOMET)
61/9 broku. «30110TOE [ToaBuxHBIM u|§ 61, 62. Yop. 33 (1,2,5).
MPaBUJIO» MEXaHUKH HENOABMKHEIN 3agaHue B KOHIIE § 62.
0110KH, Ha0bop
Ipy30B, HUTh, H-
HAMOMETp,  IITa-
THUB, INHEHKA
62/1 LlenTp TsKECTH TENA. § 63. 3agaua: Onpenenutsb
0 [EHTP TSKECTU 3aKJIagKH,
KOBpHUKa JJISi MBIIIH, JTHCT
KapToHa.
63/1 Vcenosus paBHOBECHS § 64. 3amaun Ne607, 608,
1 TeT. 611, 314, 615.
64/1 KIT mpocThix § 65, 3amaunm Ne 598-601
2 MEXAHU3MOB MOATOTOBUTHCS K JI/P.
65/1 ®ponTanbHas [Irarus, [ToBTopuTh § 57-65
3 naboparopHas ~ pabora MeXaHMIecKas
«Onpenenenune KI1JI npu CKaMbs, BPYCOK ¢
nogbeMe Tena 1o

HAaKJIOHHOM IIOCKOCTH

KPIOYKOM,
TuHelKka, Habop
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\
Ipy30B,
JTUHAMOMETD
66/1 O06o0mmenue u 1
4 IIOBTOPEHHE
67/1 Kontponbuas paborta Ne 1
5 6 «HUtoroBas
KOHTpOJIbHAst paboTa»
68/1 Ananms OOk 1
6 JOITYIIEHHBIX B
UTOTOBOM KOHTPOJILHOM
pabote
KasengapHo-teMmaTuyeckoe miiaHupoBanme 8 KJacc.
Ne | Jlara Conep:xanue(TeMa ypoka) Hcnoan3oBanue Mpumeyanue
/I o0opyaoBaHMsA
‘ TenuoBble siBjeHusi (26 yacoB)
1 Tennosoe neuxenue. Temneparypa. JlaGopaTopHsblit §1
TEPMOMETP, JaTYUuK
TEMIIEPaTyphl
2 BuyTtpenHss oHeprus. JleMoHcTparus §2, ynp.1
3 Cnoco0Obl U3MEHEHUsI BHYTPEHHEH «3meHeHne §3, ymp. 2
SHEPIuH Tena. BHYTpEHHEH
SHEPTUM Tela IpHU
TPEHUU U  yHapen:
TaTYnK
TEeMIIepaTyphl, JIBE
JIOCKH, JIBE
CBUHIIOBBIC ia-
CTUHKH, MOJIOTOK
4 Buasl Terionepenayn. §4, ymp. 3
TennonpoBoAHOCTb.
5 Kounsekuus. M3nyuyenue. JlemoHCTparms §5, §6, ynp.4,5
«[Tormouienune
CBETOBOU JHEPTUN:
7B JaTYMKA TEMIIe-
paTyphl, JIaMIia, JTUCT
O6emoi  u  uépHOU
OymMmaru, CKOTY
6 KonuuecTtBo TemnoTsl. Equnuiib §7, §8, ynp. 6,7
KOJIMYECTBA TEIJIOTHI. Y IeNbHAs
TEMI0EMKOCTb.
7 Pacder konnyecTBa TEIIOTHI, §9 , ynp.8

H€O6XOI[I/IMOFO AJIsL HarpeBaHuA TCJ1a

HJIN BBIACIIIEMOI'O UM IIPU
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OXJIQKICHUH.

8 ®ponTanbHAsA JadopaTopHas padora | JlaTumk [ToBTOpUTH §9
Nel. «CpaBHeHMe KOJIHYECTB TeMIEepaTypsl,

TeIUIOTHI IPU CMEIIUBAHUM BOJbI TEPMOMETD,

pa3Hoii TeMnepaTypbi». KaJIOpUMETD,
MEPHBIN LUIUHID
(MeH3ypka),
nabopaTopHbIe
CTaKaHbl, Topsiyas u
X0JI0/IHasl BOJIA

9 YpaBHeHHE TEIUIOBOTO OaiaHca. §9,

10 JlaboparopHasi padora Ne2. Jatunk  temmepa- | Ne715,716,720,730
«H3MepeHne yaeJabHOU TYpbl,  TEPMOMETD,
TEeNJIOEMKOCTH TBEPAOI0 Tejaay. KaJIOpUMETD,

ropsiyas MXOJIOJHas
BOJIa, MEPHBIM 1H-
JUHAp, Tpy3 LHU-
JIUHJIPUYECKU N C
KPIOYKOM, HUTB,
JIEKTPOHHBIE BECHI

11 DHeprus TOMBa. Y IeJbHas TerIoTa §10, ynp.9
CTOpaHHsI.

12 3aKOH COXpaHEHMsI U ITPEBPALLICHUS §11, ynp.10
SHEPrUM B MEXAHUYECKHUX U TETJIOBBIX
mpoueccax.

13 KonTposbHnas paGora Nel no teme:

«TensioBble ABJICHUSD.

14 ArperatHbie COCTOSIHUSI BEIIECTBA. §12-14, yop.11
[TnaBieHne u OTBEpEBAHNE
KPUCTAIIMYECKHX Tell.

15 ['paduk nnaBieHus U OTBEpACBaAHUS Jemonctpammst Ne 1. | §15, ymp.12

KPUCTAJUIMYECKUX TEN. Y AeIbHast
TeNJI0Ta IUIaBJICHUS.

«Onpenenenue

yA€IbHOMN TETUIOTH]
IUIABJICHUS JIbJaY. JaT-
MUK TEeMIIepaTyphl,
KaJIOPUMETP, COCYI C|
TAIOILIUM JIbJIOM, COCY]T

c BOJIOM, JJIEK-
TPOHHBIC BECHI.
Jlemonctpanust Ne 2.
«ObpazoBaHue
KPUCTAJIIIOBY:
MHUKPOCKOTI, IpoOupKa
c HACBHIICHHBIM|
pacTBOpoM
ITBYXPOMOBOKHUCIIOTO

AMMOHUS, TMMPECAMCTHOC

ICTCKJIO, CTCKJISIHHAas
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MaTo9Ka
16 Pemenue 3amay 1o teme «l litaBienue
TEI
17 Hcnapenue u KoHASHCAITHSI. JleMoHCTpaIms §16-17, ynp.13
HacpImeHHbii 1 HEHACBIICHHBIH AP, (I ciapeHne CImupTay:
ATYUK TEeMIIepaTyphl,
MpoOupKa, JIM- CTOYKY
Oymaru, PE3UHKH,
a3Hble CIIUPTHI
18 Kunenne. Y aenpHas Temiora JTeMOHCTpaIHs §18,20, ynp.14(2,4),
napooOpa3zoBaHUs. «W3yaenme mpoueccal yup.16(4,5)
KUTICHUS BOJBD»:
IMaTIuK TeMIepa-
TYpPBI, IITaTHUB
[YHUBEPCAJIbHBIN,
Kos10a CTEeKJISTHHAS,
CITUPTOBKA,
MoBapeHHas COJb
19 Bnaxxnocts Bozmyxa. CriocoOsbl Jlatuuk temmneparypsl,| §19, Ne800,803,839
orpezeNieHus BIaKHOCTH BO3yXa. TEPMOMETP, MapJIsi, CO-|
®poHTanpHasg JabopaTopHas padbora CyIl ¢ BOJOM
Ne3 «/3mepeHne BIa)KHOCTH BO3AYXa»
20 Pemenue 3amgau o Teme: «ArperatHoie Ne779,787,795,827
COCTOSTHUSI BEIIECTBA»
21 OO0BsicHEeHHE arperaTHBIX COCTOSTHHI Ne864, 867, 838,842
BelIeCTBa HA OCHOBAaHUU aTOMHO-
MOJICKYJISIPHOTO CTPOCHUS
22 JlBurarenb BHYTPEHHETO CTOPaHHSI §21,22
23 [IpuHUMI OEHCTBUS TEMIOBOM §23
MamuHbl. [lapoBas TypOuHa.
24 KIIJI TermoBoro aBurarters. §24
25 Pemenne 3amau no reme «Haxoxnenue Ne783,794,824
KIIJI TermoBoro aBUraTeis»
26 KontpoabHasi padora Ne2 nmo teme:
«H3MeHeHHe arperaTHbIX COCTOAHUI
BEIECTBAY.
\ DJIeKTPHYECKHE U YJIEKTPOMAarHuTHble siBjaeHus (314)
27 Dnektpusanus Ten. Bzanmopeiictue §25,N0892,894,895,
3apsDKEHHBIX Tell. [[Ba poaa 897
AIEKTPUUYECKUX 3aPSIOB. DIIEKTPOCKOIL.
28 DJIEKTPUUYECKOE TTOJIE. §26,27, yup.19,Ne907
29 JlenuMocCTh 3JIEKTPUUYECKOTO 3apsia. §28,29, ymp.20
OnekTpoH. CTpoeHHEe aTOMOB.
30 OOBSICHEHHE DJICKTPUICCKUX SIBICHUM. §30,31, Yup.21
31 DnekTpuueckuii Tok. McTrounmkn §32,33

SJICKTPUYCCKOI'O TOKA. SJICKTpI/I‘-IeCKaH
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Oerb U €€ COCTaBHBIC YaCTU.

32 DJIEKTPUUECKHUI TOK B METaJLIaX. §34,35,36, ynp.23(1,2,3)
JleficTBUS 3IEKTPUYECKOTO TOKA.
Hanpasnenue Toxa.
33 Cwiia Toka. Amnepmerp. M3mepenue §37, ynp.24
CHWJIBI TOKA.
34 ®poHTaNBbHAS Ja0opaTopHas padora | JlaTuuk Toka, am- | §38, ynp.25
N4, «Coopka 31eKTPHYECKOM ey U | IIEpMETP
H3MepeHue CWJIbI TOKA B ee JBYXIIpEIeIbHBIN,
Pa3JIMYHBIX YYACTKAX). WCTOYHUK TUTAHHUS,
KOMIUIEKT TIPOBOJIOB,
PE3UCTOPEI, KITIOY
35 DJIEKTpUUYECKOE HarpsikeHue. EnuHuIb §39,40
HanpspbkeHus. Boibtmerp. M3mepenue
HANPSDKEHUS.
36 MdpoHTaNbHAs JaGopaTopHas padora | JlaTuuk Hanps- | §41,42, ynp.26,27
NeS. «3mepeHue HANIPSAKEHUS HA JKEHUs, BOJBT METpP
PA3TUYHBIX YYACTKAX IEKTPUUYECKOH | IBYXIIpe- JIeJIbHBIH,
e, UCTOYHUK ITHTaHUS,
KOMIUIEKT TIPOBOJIOB,
PE3UCTOPBI, KITIOY
37 DIIEKTPUUYECKOE CONPOTUBIICHUE §43,ymp.28
MPOBOJHUKOB. Y IEIBHOE
compoTtuBiieHue. PeocraTsl.
38 3akon Oma ay1st y9acTka [erH. JleMOHCTpaIHs §44, ynip.29(4-7)
«Hccnenosa- HUE
BaBHUCHUMO CTH CHJIBI
TOKa B TIPOBOJIHUKE OT|
HATIPSDKEHUS»: JTaTYHK
TOKa, JAaTYUK  HaA
MPsDKEHUS, PE3UCTOP,
peocrar, HMCTOYHUK
MUTAHUS,  KOMILIEKT|
MPOBOJIOB, KITFOY
39 Pemenue 3amau nmo teme: «3axkon Oma. 1055,1056,1066
BerancieHre conpoTHRICHUS
MIPOBOJTHUKOB)
40 ®poHTaNbHAs JadopaTopHasi padora | JlaTunk TOKa, | §46, ynp.30(1,2,4)
Ne6 «PerynupoBanue CHJIbI TOKA peocrar, HCTOYHHUK
peocTaToM» MMATaHUS, KOMILJICKT
MIPOBOJIOB, KIIIOY
41 ®dpoHTabHan JJaGopaTopHas padora | [artuuk Toka, maruuk | §47, ynp.31
Ne7 «OnpenesieHue CONPOTUBJICHUS HaIpsuKCHUS,
NPOBOJAHUKA NPH MOMOIIM amrepmerp 5
aMImepMeTpa u BOJIbLTMETPa» ABYXIPCACTILHBIN,
BOJIBTMCTP
ABYXIIPCACIIbHBIN,

PE3UCTOPBI, HCTOYHHK
MUTaHWsI,  KOMILICKT

MIPpOBOJOB, KJIHOY
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42 ITocnemoBarensHOE COeTUHEHNE JlaTunk TOKa, gaTumk §48, ynp.31(1,3,4)
MIPOBOJIHUKOB. HATIPSDKE HUS,
aAMIIEpMeTp
IBYXIIPEAEIIbHBIN,
BOJIbTMETP
IBYXIIPEAEIIbHBIMN,
[PE3UCTOPBI, HUCTOYHHK
MUATAHUS,  KOMILIEKT|
MPOBOJOB, KIIIOY
43 [TapamnensHOE coequHEHNE JlaTunk Toka, naTumk $§49, ynp.33(4,5)
MIPOBOIHHUKOB. HATIPSDKEHUS,
aMIIepMETp
BYXIIPEIEIbHBIH,
BOJIBTMET
BYXIIPEEIbHBIH,
PE3UCTOPHI, HCTOYHHK
MUTAHUS,  KOMILIEKT|
[POBOJIOB, KITFOY
44 O6o6mmaromuii ypok no teme «Cuna §32-43 noBropeHue,
TOKA, HATPSDKEHHUE U COIPOTUBIICHUE Nel057,1061,1077,
IIPOBO/THHKA» 1082,1112,1118
45 KonTpoubnas padora Ne3 «Cuiia
TOKA, HANIPSIZKEHHe U CONMPOTUBJIEHHE
NMPOBOTHUKA»
46 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO §51,52, ynip.34(1,2)
ToKa. EnuHuie! paboTsl
ANEKTPUUECKOT0 TOKA IPUMEHSIEMbIE HA
MIpaKTHKE.
47 ®ponTanbHas JadopaTopHas padéora | /laTunk Toka, §52, Ne1150,1152,1156
Ne§«M3mepeHne MOIIHOCTH U PadoThI | NaTYUK
TOKA B JJIEKTPUYECKOH JIaMIe». HaANPSDKEHUS,
aMIiepMeTp
JBYXIIPEIETbHBIMN,
BOJIBTMET)
JBYXIIPEIETbHBIN,
JIAMTIOYKa, HICTOYHUK
MUTaHUS, KOMITJIEKT
MIPOBOJIOB, KITIOY
48 Harpeanue npoBOTHUKOB §53, 55,56, ynp.37(1-3)
ANEKTPUUECKUM TOKOM. 3akoH J[xoys
— Jlenua. Jlamna HakaJMBaHHUs.
DNeKTpUYecKue HarpeBaTeIbHbIe
npubopsl. KopoTkoe 3aMbIkanue.
IIpenoxpanureny.
49 Konnencarop. §54, ynp.38
50 Pemenue 3amau. Ne1947-1949
51 KonTposbHasi padota Ne4 « Pa6ora n

MOIIHOCTH JIEKTPHYECKOT0 TOKA.
3akon Jlxoyas-Jlenuay.
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52 MarsauTtHoe 1moJjie ToKa. §57,58, ymp.40
53 OJNEKTPOMAaraiThl M MIX TIPUMEHEHHUE. §59, ynp.41
54 dpoHTaIbHAS JJabopaTopHasi §60
padora Ne9 «Coopka
3JIEKTPOMATHUTA U UCTILITAHUE €r0
AefiCTBUS.
55 ITocTrossHHBIC MAarHUTHI. MarHuTHOE JleMoHCTpauys §61
I10JIC IIOCTOSTHHBIX MarHUTOB. «M3mepenue oJIst
IIOCTOSIHHOT'O
Mar"suTan». JAaTYUK
MAarHuTHOTO IIOJIA, ITO-
CTOSIH HBIM MarHuT Mo-
JIOCOBOM
56 MaruauTHOE 110JIe 3eMIIH. Jatauk  MarauTHOrO | §62
II0JI1, IIO0 CTOSHHBIN
MarHuT  IOJOCOBOM,
JIMHENKa
N3MEPUTECIIbHAA
57 JlelicTBME MArHUTHOTO TOJIS Ha JleMoHCTpars
IMPOBOAHUK C TOKOM. SHGKTpI/I‘-IeCKI/Iﬁ <<I/I3Mep€HI/I€
JBUT'aTCJIb (I)pOHTaJIbHaﬂ MarduTHOI'O OIS
JaboparopHasi pabora Ne9«M3yyenue | pokpyr HpoOBOIHUKA
IJTEKTPUIECCKOIo ABUIaTe ]Il C TOKOM». JIIaT4HK
MOCTOSIHHOTO TOKA (HA MOJIEJTH)». MArHATHOTO  TTOJIS,
JBa IITaTHBa, KOM-
TJICKT MIPOBOJIOB,
HUCTOYHHK TOKa,
KJTIOY
‘ CaetoBble siBjenus ( 104)
58 Ucrounuku ceera. Pacnpoctpanenne  QcBeTuTesb §63, ynp.44
CBCTA. C HMCTOYHMKOM CBeTa
Ha 3,5 B, mcTOYHUK
MATAHUS, KOMILJICKT
MPOBOJIOB,  IIeJIeBast
muagparma
59 OtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus1 [(JCBETUTENb c | §64,65,Ne1305-1307
CBeTa. MCTOYHUKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
MATA-HUS, KOMILJICKT
MPOBOJIOB,  IIeJIeBast
muadparma, TOJTYIU-
MUHAp, TUTAHIIET Ha
IJIOTHOM  JIUCTE C
KPYTOBBIM
TPaHCTIOPTUPOM
60 [Tnockoe 3epkano. M3o06paxenue B §66, yrp.46(1,3,4)
TIJIOCKOM 3epKajie.
61 [Ipenominenue ceera. 3akoH OcBeTUTEIb c | §67, ynp.47(1-3)

MMPECIOMIICHUA.

MCTOYHUKOM CBE€- Ta

Ha 3,5 B, HCTOYHUK
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\
MUTAHUS, KOMILIEKT
[IPOBOJOB,  ILEJEBas
nuagparma, MOTYLH-
NMMHAP, IUIAHILIET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
62 Jlunzel. OnTuyeckas cuiia JIMH3BIL. §68, ynp.48
63 N3o00pakeHus1, JaBacMbIe JIMH30M. §69, ynp.49
64 ®dpoHTaJbHAN JIaGopaTopHAas padoTa | OcperuTelb C §68,69
Nell. HWCTOYHHKOM CBETA
«IloryyeHue u300paxeHus Npu Ha 3,5 B, ucrounuk
IOMOIM THH3BD). MUTaHUS, KOMIUIEKT
MIPOBOJIOB, IIIe-
neBas quadparma,
3KpaH CTaJbHOM,
HaIpaBJIAOILas C
U3MEPUTEIBHON
IIKaJI0M, coOHn-
parouiye JuH3bI,
pacceuBaromias
JIMH3Q, CJIai
«Mopuens npen-
METa» B penrepe
5 I'na3 u 3penue. bauzopykocTs u §70
JaTbHO30PKOCTh. OUKH.
66 Pemenue 3amau. §67-69
67 KonTpoubHnas padora NeS «
HToroBasi KOHTPOJIbHAsI pa6oTa»
\ IToBTOpenue (14)
68 AHanm3 omuOOK JOMYIICHHBIN B
UTOTOBOM KOHTPOJIbHOM paboTe
Kasengapno-remaruuyeckoe niiaHupoBanme 9 kJacc.
Ne | Mara Conep:xanue(TeMa ypoka) Hcnons3oBanue IIpumeyanue
/1 000pyaOBaHMSA
3aKoHBI B3aMMOJICiCTBHSI M IBHKeHHs TeJl (36 yacoB)
1 MarepuanpHas Touka. Cucrema § 1, ynp.1 yctHO
OTCYETA.
2 [Tepememenue § 2, Bomp, ymp. 2
YCTHO
3 Ornpenenenne KOOpANHATHI § 3, Bomip, ymip.3(1)
JBIKYLIETOCs Tela.
4 CKOpOCTh MIPSMOJIMHEHHOTO
PaBHOMEPHOTO JIBUYKEHUSI.
5 [lepemenieHue npu NpAMOIUHEITHOM § 4, ynp.4
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pPaBHOMCPHOM ABMIXCHUU.

6 I'paduku 3aBUCHMOCTH
KMHEMaTU4YEeCKUX BEJTMYUH OT BPEMEHHU
Y MPSMOJIMHEHHOM PaBHOMEPHOM
JIBUKCHHH.
7 Cpenusist CKOPOCTb.
8 [IpssMonMHEITHOE PAaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIBUOKEHUE. Y CKOPEHHE.
9 CKopocCTh MPSMOJIMHEHHOTO §6,ymp.6(2,3)
PaBHOYCKOPEHHOTO JIBHKEHHUSL.
I'paduk ckopoctn
10 [TepemenieHue npu NPSIMOTMHEHHOM §7, ynp.7(1,2)
PaBHOYCKOPCHHOM JIBH)KCHUU
11 [TepemenieHue Tena nmpu §8, ymp.8(1)
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JBHKEHUH 0€3 HaYaJlbHOM CKOPOCTH
12 JlaGoparopHas padora Ne 1 HlrTarus 1446, 1451
«ccnenoBanre paBHOYCKOPEHHOTO 1a00paTOPHBIA,
JBUKEHHS 0€3 HaYallbHOM CKOPOCTU>> | MEXaHUYeCKast
CKaMbs, OpyCOK
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CeKyHIIOMED C
JaTYNKaAMH,
MarHUTOYIPaBIIsieM
ble TEPKOHOBBIE
JTaTYNKH
CeKyHJoMepa
13 Pemenue 3amau.
14 ['paduxu 3aBUCUMOCTH
KHHEMAaTUICCKUX BEJTUYHUH OT BPEMEHHU
MIPU MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBI)KEHUU
15 Pemenue 3amau
16 KonTponbnas pabora Nel
17 OTHOCUTEIHHOCTH JIBH)KCHHS. § 9. Yp.9(1-4)
18 HNuepuuanbHble CUCTEMBI OTCUETA. §10, ymp.10
IlepBbiit 3akoH HproToHA
19 Bropoii 3akon HetoToHa ®poHTaTbHAS §11, ynpl1(2,3)

nabopaTopHasi paboTa
Ne 1

«M3yuenue
JBYDKEHUS Tea IpU
JNEUCTBUM CHJIEI
TPEHUS:
JIepeBsIHHBIN OpPYCOK,
Habop TPy30B,
MeXaHu4ecKast
CKaMbsl, JTUHAMOMETD.
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®poHTaNbHAS
nabopaTopHas padota
Ne 2

«3yuenue
JIBUKCHHUSI CBSI3aHHBIX
TEJ»: IITaTUB
71a00paTOPHBI,
MeXaHH4YecKas
CKaMbsi, OpycoK
JICPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JaTYNKAMH,
MarHuTOYIpaBisieMbl
€ TepKOHOBBIE
JaTYUKU
CeKyHJ0Mepa, Habop
rpy30B, OJ0K
HEIOIBFKHBIN, HUTh

20 Tperwnii 3akon HeroToHa §12, ynp.12(3)

21 CBO0OOTHOE TTaJICHUE TET §13, ynp.13(3)

22 JIBm>xeHue tena, OpoIIEeHHOTO §14, ynp.14
BEPTUKAJIBHO BBepX. HeBecomocTn

23 JlaGopatopHas pabota Ne 2
«W3mepeHne yckopeHHsi CBOOOIHOTO
MaaeHus>>

24 3aKOH BCEMUPHOI'O TATOTEHHS §15, ynp.15

25 Yckopenne cBOOOIHOTO TAJACHHSI Ha §16, ynp.16(1-4)
3emiie U IpyruX HEOECHBIX Teax.

26 Cua ynpyrocTH.

27 Cuna tpeHus

28 [TpstmonMHENHOE M KPUBOJIMHEWHOE §17,18,ynp.17,(1),yn
JBWKEHHUE. [[BryKeHne Tena 1no p-18(1,4)
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJYJTIO
CKOPOCTEIO.

29 Pemienue 3amau §19, yrp.17(2),

ynp.18(5), ynp.19(1)

30 VckyccTBEHHBIE CIYTHUKH 3€MIIH

31 Nmiynsce Tena. 3aK0H COXpaHEHUs §20, ynp.20(2,4)
UMITYJIbCa

32 PeaktuBHOE ABMKeHUE. PakeTsl. §21, ynp.21(2,4)

33 Pabora cuibl.

34 ITorenmnanpHas U KHHETUYECKAS
SHEprusl

35 3aKOH COXpaHEHMsI MEXaHUUECKON §22, ynp.22
SHEPIUH.

36 KonTposnpHas pabora Ne 2

Mexannueckue K0J1e0aHus U BOJHLI.3BYK.(15 yacoB)
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\
37 KonebarenbHoe qBUMKEHUE. §23, ynp.23
38 CBo0OoaHbIe KOIeOaHus. JTeMOHCTpaIHH
KonebarensHable cucTeMbl. MasgTHHK. Konebauus
HUTSHOTO MasATHUKA U
CBOOOTHBIE
Kose0aHus Tpy3a Ha
MPYKUHE»: TaTIYUK
[YCKOPEHHUSI, IUTATHUB C
KperexoM, Habop
rpy30B, HUTh, HAOOP
MpYKUH
39 BennuuHbl, XapakTepusyrome §24, 25, ynp.24(2-5)
KoJIeOaTenbHOE IBI)KEHHE.
40 I"'apmoHnueckue koneOaHus.
41 JIaboparopHas padota Ne 3 IaGopatopras pabora | 1777, 1780
«MHccnenoBanue 3aBHCUMOCTH EPHONA (M 3yueHue KoleOa-
U 4aCTOThI CBOOOHBIX KOJIEOaHU HUii rpy3a Ha
MasiTHUKA OT JJIMHBI €r0 HUTH>> MpYKHHE:
KOMITBIOTEP, TaTIUK
[YCKOPEHHUSI, IITATHB C
Kpere:xoM, Habop
[IPY>KUH pa3HOU
pKECTKOCTH, HAOOP
rpy3oB 1o 100 r.
UlaGopatopHas pabota
«3yuenue xonebda-
HU HUTSHOTO
MasITHUKa»:
KOMITBIOTEP, TATIUK
YCKOPEHUs, Ipy3 C
KPIOYKOM, JIETKAsA U
HepacTsHKUMasi HUTh,
pynerka
42 3aryxaromiue KoieoaHusl. §26, ymp.25.
Brinyx1eHHBIC KOJICOaHUSI. TPE3EHTAIHS
«Mexannyeckue KoaeOaHus
B mpuponme, ObITy W
TCXHUKE»
43 Pe3onanc. §27, yrp.26
[Tpe3enranus
«MexaHHYECKUI pE30HAHC)
44 Pacnpoctpanenue koneGaHMii B cpeie. §28
BouHbL.
45 Jnuna BosHbl. CKOPOCTH §29. Ymp.27
pacnpocTpaHeHHs BOJH.
46 Hcrounuku 3Byka. 3ByKOBBIE §30. Ymp. 28
Kosie0aHusl. TPE3eHTaLHs
«YnbTpasByk»,«Hppa3Byk
»
47 BricoTa, [TeMOp] ¥ TpOMKOCTB 3ByKa §31, ynp. 29
48 PacnipocTpanenune 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
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BOJIHBI.
49 OTtpakeHue 3Byka. 9X0. 3ByKOBOM §33
pEe30HaHC.
50 Pemienue 3amay.
51 Kontposbnas padota No
3<«Mexanunueckue KojaeOaHus U BOJHBL.
3BYyK>
DJIeKTPOMATHUTHOE 1oJie (24 yaca)
52 MarsuTHoe 1moJje u ero rpadpudeckoe §34, ynp.31
n300paxKeHue.
53 OnHOpOIHOE U HEOJHOPOTHOE
MarHUTHBIC TTOJISL.
54 HamnpaBnenue Toka U HarpaBJICHUE §35, ynp. 32(1-3)
JUHUHA €r0 MAarHATHOTO TIOJIS
55 OOGHapyKeHre MarHUuTHOTO TIOJIA 110 €ro §36, ynp.33
JIEHCTBUIO HA 3JIEKTPUUYECKHM TOK.
IIpaBuio sieBoit pyKH.
56 Wuaykuyst MarHUTHOTO TOJIS. §37
o7 MarHuTHBbII NOTOK §38, ynp34(1)
58 SIBneHne ANEKTPOMarHUTHOM JleMoHCTpaIms §39, ynip.36
UHIYKIHUH. «SIBrIeHne
BIEKTPOMATrHUTHOMN
MHIYKITA:
ITATYNK HATIPSHKCHUS,
COJICHOMU],
[MOCTOSIHHBIN
[MOJIOCOBOI MarHuT,
Tpyoka [1BX,
KOMIUIEKT MPOBOJIOB
59 JlaGopatopHas pabota Ne 4 «<KM3yueHue [ToBotputs §39,
ABJICHUS DJIEKTPOMarHUTHOU Nel913,1915
HHIYKIIAH>>
60 Hampasrnenne nHAYKIIMOHHOTO TOKA. §40, ymp. 37
ITpaBuino Jlenna.
61 SIBneHrne caMOMHIYKIUU. §41, ynp.38
62 [Tomy4yeHne u nepeaada MEPEMEHHOTO  |[leMOHCTpAIHs §42, ynp.39
arekTpuyeckoro Toka. Tpancdopmarop |(«3mepenne
XapaKTePUCTHK
MEPEMEHHOTO TOKay:
IByXKaHaJh Has
MPUCTABKAOCIIAILIOTPa
b, 3ByKOBOM
reHeparop, Habop
ITPOBOIOB
63 DJIeKTPOMArHuTHOE TOJIE. §43
64 OJIEKTPOMAarHUTHHIE BOJHBI §44, ynp.41(1)
65 Koneb6arenbusiii koHTYp. [Tomyuenue §45, ynp.42

AJIEKTPOMArHUTHBIX KOJICOAHUH
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66 [IpyHIMIIBI PAAMOCBSA3U U TEJICBUICHUS. §46,ymnp.43

67 WnTepdepentus u qudpaxius ceera

68 DJIEKTpOMAarHuTHasi IpUpoJia CBETA. §47

69 [Ipenomnenue ceera. Duznyeckuii §48, ynp.44(2,3),
CMBICJI IOKa3aTelsl IPeJIOMIICHUS.

70 Hucniepcus. [{Bera Te. §49, ynp.45(1,3)

71 THUIBI ONTUYECKUX CIIEKTPOB. §50

72 JlaGopaTtopnast pabota Ne 5 Taba. «Tumsl
<«Hab6ntoaeHue CruionHoro u ONTUYECKUX
JMHEWYATHIX CIIEKTPOB UCITYCKaHUS>> CIIEKTPOB

WCITYCKaHHI»

73 [Tornomuienue u UCIIyCKaHWe CBETa §51
aromamu. IIponcxoxaenne
JIMHENYaThIX CIIEKTPOB.

74 Pemenne 3amau

75 Kontposbraas pabota Nod «
DJIEKTPOMArHUTHOE TOJIe)»

CTpoeHue aToMa M aTOMHOI0 siapa (20 yacoB)

76 PannoakTuBHOCTD. §52

77 Moenu aToMOB §52

78 PanuoaxkTuBHBIE IPEBpAIICHUS §53, ymp.46
ATOMHBIX sJIED.

79 OKCHepUMEHTAIbHBIE METObI §54
UCCIIEIOBaHMsI YacTHIL.

80 Jlaboparopuas pabota Ne 6
«KMH3mepeHne eCTeCTBEHHOTO
paJualMoOHHOTO ()OHA TI03UMETPOM D>

81 OTKpBITHE TPOTOHA U HEUTPOHA. §55, ynp.47

82 CocraB aTroMHOTO siapa. SAnepHbie §56, yrip.48(4-6)
CHUIBI.

83 Oneprus cBs3u. Jledext macc. §57, Bomp.

84 Pemrenune 3amau

85 [enenue spep ypana. LlenHas peaxiusi. §58

86 JlaGopaTtopHnas pabora Ne 7 KM3ydenne
JIeTISHHs SI[pa aToMa ypaHa 1o
dortorpaduu TpekoB>>

87 Snepnsiit peaktop. [IpeoOpazoBanme §59,
BHYTpPEHHEN SHEepPTUU aTOMHBIX SIJED B
AEKTPUUECKYIO SHEPTHIO.

88 ATOMHasl JHEpreTuKa §60

89 buosornueckoe neNcTBHE paaraliu. §61

90 3aK0H paJIMOaKTUBHOTO pacraja

91 TepMosiaepHas peaxius §62

92 DJIeMEeHTapHbIE YaCTHUIIBI.
AHTHYACTHUIIBI

93 Pemenue 3amauy.

94 KonTtponsnas padora Ne 5 «Ctpoenue
aTOMa U aTOMHOTO sI/Ipay
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95 JlabopaTtopHnas pabota Ne 8<<Orenka
neproa Moxypacnajga HaXoAsIuXcs B
BO3/IyXe MPOYKTOB pacmaja raza
panona>>. Jlaboparopnas padora Ne 9
KW 3yueHne TPEKOB 3apsiKEHHBIX
YaCTHUII IO TOTOBBIM (hoTorpadmsiv>>
Ctpoenue BeesienHoii (5 yacoB)
96 Cocras, cTpoeHHE U MPOUCXOKICHHIE §63
COJIHEUHOU CHCTEMBI
97 bonpmme mraneTsr ConHedHOM §64
CHCTEMBI
98 Mauieie Tena COJTHEUHONW CHCTEMBI §65
99 CtpoeHue, U3TYyICHHE U IBOJOLUS §66
CoJHIIa ¥ 3B€3]
100 CtpoeHue u 3BOJIOIMS BeeneHHon §67
\ HToroBoe nopropenue-24
101- O0o01IeHre U TIOBTOPEHUE
102

CHnHCcOoK JJUTEPATYPDI ¢ YKA3aHHEM NepeUHsl YUYeOH0-MEeTOANYEeCKOr0 o0ecneyeHns, CPeaCTB

00VYeHHS U DJECKTPOHHLIX 00Pa30BaATEeIbLHbBIX PECYPCOB.
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Mapon A.E., Mapon E.A. ®usuxka. 7 knace. Junakruuyeckue marepuaisl. M.: JIpoga, 2019.
[Teppimkun A.B. ®usuka. 7 xmacc. Y4eOHHMK Juisi 0011e00pa3oBaTeNbHBIX YupexaeHuh. M.:
Hpoda, 2018.

®dunonosuu H.B. ®usuka. 7 kinacc. Meroanueckoe nocodue k yueOHuky A.B. Ilepoimkuna. M.:
Hpoda, 2018.

Xannanosa T.A., XannanoB H.K. ®usuka. 7 knacc. Pabouas rerpans. M.: Ipoda, 2019.
XannanoBa T.A., Xannanos H.K. ®uzuka. 7 knace. Tectsl. M.: [Ipocga, 2019

[leppimkun A.B. ®@usuka. 8§ kimacc. YueOHUK ayig oOmieoOpa3oBaTeIbHBIX OpraHu3anui. M.:
Hpoda, 2019.

2. ®unonoBuy H.B. ®usuka. 8 xinacc. Meroauueckoe nocodue k yueoHuky A.B. Ilepblmkuna.
M.: JIpoda, 2018.

3. XannanoBa T.A. ®usnka. 8 kiacc. Pabouas rerpans. M.: JIpoda, 2014.

4. Mapou A.E., Mapon E.A., ITo3oiickuii C.B. ®uzuka. 8 kiacc. COOpHUK BONPOCOB U 3a1a4. M.:
Hpoda, 2019.

5. XannanoB H.K., XannanoBa T.A. COOpHUK TeCTOBBIX 3aJaHMi MO Qu3uke. § Kiacc. M.:
BAKO, 2019.

®dusnka. 9 ki1.: yuaeb. g odmeobpaszosar. yupexxaenuid. / A.B. [Iépsimkun, E.M. I'ytHuK M.
Hpoda, 2017.

®dusmka. 9 kiacc: moypouHsle iansl o yueouuky A.B. I1éppimkuna, E.M. I'yTHUK / aBT.-cOCT.
C.B. bobpoga. — Boarorpaa: Yuurens, 2017. — 175 c.

Odwusuka: 3amaunuk: 9 — 11 xi.: Y4eb. mocobue mis obmeoOpa3oBar. yued. 3aBeieHuid. — M.
Hpoda, 1996. — 368 c.: wi. — (Bagaunuku «{pods»).

®wusuka. Tectol. 7 — 9 kinaccel. Kabapaun O.®., Opnos B.A. Y4eOH. - meToa mocobue. — 4-¢ u3.,
crepeoturt. — M.: JIpoda, 2000. — 96 c.: u.
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15. dusnyeckuii SKCIIEPUMEHT B CpeiHeH 1ikoiie: Mexanuka. MosekyisapHas (pu3nka.

Onexrpoaunamuka / [llaxmaes H.M., lllunos B.®. — M.: [Ipocsemienue, 1989. — 255 c.: ui. — (b-kxa
yuuTens QU3nKn).

16. Jlozosenko C.B., Tpymuna T.A Peanuzaiust o0pa3oBaTeIbHBIX TPOTrpamMM Mo (HU3UKE ¢ UCTIOIE30BAaHHEM
obopynoBanus maeTckoro texunonapka «llkomsHerii KBantoputom» Mocksa, 2021

Humepuem-pecypcoi:
1.bubnuoreka — Bce mo npeamety «Pusukay. — Pexxum gocrtyma: http://www.proshkolu.ru
2.BuneoonsiThl Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3.Enunas koyaekius U(PPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum gocryma: http://school-
collection.edu.ru

4. MlaTepecHble MaTepHaibl K ypokaM (GHU3MKH [0 TEMaM; TECThI [0 TeMaM; HATJSIIHbIC TOCOOUS K YPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Iludposbie 0OpazoBarenbHbie pecypchl. — Pexum goctymna: http://www.openclass.ru

6. DieKTpoHHbBIC YUeOHUKH 110 Qu3uke. — Pexxum mocryma: http://www.fizika.ru
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