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HOACHUTEJBHASA 3AIINCKA.

Pabouas mporpaMMa ecTeCTBEHHOHAYYHON HAIIPABIEHHOCTH MO (DH3HKE C MCIIOJIIb30BaHUEM 000PYAOBaHUS
LCHTpa «Touku pocTa» it 7-9 KI1acCOB OCHOBHOIA IIKOJIBI COCTABJICHA U pa3p360TaHa B COOTBETCTBHU C.

e  @enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-®3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit denepanum» (¢ u3M. u J101., BCTyI. B cuity ¢ 01.09.2020);

e TpeboBanmsiMu DenepabHOrO rocyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa OCHOBHOIO
obmiero oOpasoBanusi (yTB. HpuKa3oM MuHHCTEpCTBa 00pa3zoBaHMs M Hayku Poccuiickoii
Oenepanun ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamumoHanbHOTO mpoekTra «OOpa3zoBanue» (yTB. mnpesuauymom Cosera mpu
IIpesunenre P® 1o crparern4eckoMy pa3BUTHIO U HALMOHAIBHBIM IIPOECKTaM, IPOTOKOJI OT
24.12.2018 Ne 16);

e TocynapctBeHHoil mnporpammoii Poccuiickoit ®enepanuu «Pa3zButue oOpa3oBaHus» (yTB.
[TocranoBnenuem IlpaBurenscrBa P® ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O06
YTBEPXKACHUM  rocylapcTBeHHOW mporpamMMmbl  Poccuiickoit  ®enepaumu  «PasBurne
00pa3zoBaHus»;

® aBTOPCKOW MpOrpaMMoil OCHOBHOro oOmiero oOpazoBanus mo ¢usuke ans 7-9 kmaccoB (A. B.
[éperukun, H.B. ®unonosuu, E.M.I'ytHuK, M., «/Ipodar, 2015 1.);

e y4eOHBIM IJTAHOM M OCHOBHO# oOpazoBatensHoi mporpammbel OO0 MBOY «11O Ned6y,

e MeToauyecKUMH  PEKOMEHIAIMSIMH 10  CO3MaHWI0 HW  (YHKIMOHHPOBAHUIO B
00111€00pa30BaTENIbHBIX OPraHU3ALUAX, PACIIOIIOKEHHBIX B CEJIBCKON MECTHOCTH U MajbIX
ropojax, IEHTPOB 00pa30BaHUsl €CTECTBEHHOHAYYHON M TEXHOJOTUYECKOW HAmpaBIICHHOCTEH
(«Touka pocta») (YTBepxkaeHbl pacnopsbkeHneM MUHHUCTEepCTBa MpocBelieHus: Poccuiickoit
®enepanuu ot 12 stuBaps 2021 1. Ne P-6).

Pabouas mporpamma peanmusyercs B yueOHukax A. B. Ilepeimkuna «®usuka 7 kmacey, «®Dusuka 8 kimacey,
«Duzuka 9 xmace» cucremsl «Beptukamby [lepeimkun A. B., yueOHUK 1t 00mieoOpa3oBaTeNbHBIX yUeOHBIX
3aBeaenuii.M.: [lpoda, 2020

[IporpaMma ompenessieT CoAepKaHue U CTPYKTYpY y4eOHOro MaTepuaia, Iocie10BaTeIbHOCTh ero H3YUeHUS,
IIyTn (I)OpMI/IpOBaHI/ISI CHUCTEMBbI 3HaHPII>i, YMCHI/Iﬁ A crnoco0oB ACATCIIBHOCTH, Pa3BUTHA, BOCIHHUTAHUA H
couain3alun yJaluxcs.

Coznanue nenrpa «Touka pocra» mpeanonaraeT pa3BUTHE 00pa30BaTeNbHON HHQPACTPYKTYpPbI
0011eo00pa3oBaTeIbHON OpraHU3alii, B TOM YHCIIE OCHAILEHNE 00111e00pa30BaTeIbHON OPraHNU3alluu:

1. obGopynoBanueMm, cpeacTBaMH OOy4YeHHMS M BOCIMTAHHUS s M3ydeHHs (B TOM 4HCIe
HKCIIEPUMEHTAILHOTO) TPEAMETOB, KYpCOB, AUCHHUIUIMH (MOJYJiel) eCTeCTBEHHOHAYYHOM
HaNpaBICHHOCTH TMpPU  pealu3alli  OCHOBHBIX  00IIe00pa3oBaTelbHBIX  IMpOrpaMM U
JOTIOTHUTEIBHBIX 0011e00pa30BaTeIbHBIX IPOrpaMM, B TOM YHCIIE JJIsl PACIIUPEHUS COJIepKaHus
yuebHoro npenmMeta «Dusnkay;

2. 00OpymOBaHHWEM, CpeICTBAaMH OOy4YeHHsS ¥ BOCIWTAHHS IS peaju3allid  IPOrpaMMm
JIOTIOJTHUTEILHOTO 00pa30BaHNs €CTECTBEHHOHAYYHON HAIIPaBICHHOCTEH;

3. KOMITBIOTEPHBIM U MHBIM 000pYIOBaHHUEM.

[TpopwmnbHelii  KOMIIEKT ~ obopynoBaHus  oOecrmeunBaeT  A(PQPEKTUBHOE  JIOCTHIKECHUE
o0pa3oBaTeNbHbIX  pEe3yJbTaTOB  OOy4yalOU[MMHUCA [0  MporpamMmaM  €CTECTBEHHOHAy4YHOMU
HalpaBJIEHHOCTH, BO3MOXKHOCTh YIIIYOJEHHOTO HM3y4YeHHs OTIENIbHBIX NPEJAMETOB, B TOM YHCIE JUIS
dbopMupoBaHus ~ H300pETATENbCKOTO,  KPEaTHMBHOIO,  KPUTUYECKOTO  MBILIUICHUS,  Pa3BUTHUA
(YHKIMOHATIBHON IPAMOTHOCTH y O0YYAIOIIUXCsI, B TOM YHCJIE €CTECTBEHHOHAYYHOH U MaTeMaTHYECKOM.

OKCIIEPUMEHT SIBJISIETCS UICTOYHUKOM 3HAHWUW M KPUTEPUEM MX UCTUHHOCTH B Hayke. KoHuenmus
COBPEMEHHOr0 00pa3oBaHUs MOAPA3yMEBAET, YTO B Y4eOHOM HKCIEPHUMEHTE BEAYIIYIO POJIb JOJKEH
3aHSATh  CAMOCTOSITENIBHBIM  HCCIENOBATENIbCKUNA  ydeHHUYecKUi  skcriepuMeHT.  CoBpeMeHHbIe
JKCIIEPUMEHTANIbHBIE UCCIIE0BaHNUS 110 (PU3HKE YK€ TPYAHO MPEICTaBUTh 0€3 HCIOIb30BaHUS HE TOJIBKO



AQHAJOTOBBIX, HO W IM(POBBIX M3MEPHUTENBHBIX INpuOOpoB. B dexepanbHOM rocyaapcTBEHHOM
oOpa3oBatensHOM cTangapte (ganee — PI'OC) nponucaHo, YTO OJHUM U3 YHUBEPCATbHBIX yUEOHBIX

nevcteuil (mamee — YY), nmpuoOpeTaeMpIX y4allUMHCS, AOHKHO CTaTh YMEHHE «IIPOBEICHHS
ONBITOB, TPOCTHIX HKCIEPUMEHTAJIBHBIX HCCJICJIOBAHUM, TMPSAMBIX M KOCBEHHBIX HW3MEPEHHH ¢
MCIIOJIb30BaHUEM aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.

Y4eOHBIH AKCIEPUMEHT 10 (U3MKE, NPOBOJUMBIM Ha TPAAUIIMOHHOM oOopyaoBanuu (0e3
npuMeHeHHus LU(POBBIX JadopaTropuii), HE MOXKET B TOJHOM Mepe O0ecrnedyuTh pelIeHHe BCex
o0pa3oBaTeNbHBIX 3ala4 B COBpeMeHHOW Imkosie. CIOXHBIIAsCS  CUTyalusi  OOYCIIOBJICHA
CYIIECTBOBaHHUEM psijia MPoOIIeM:

*  TPaJULHUOHHOE IIKOJIbHOE 00OPYJIOBAaHUE M3-3a OTPAHUYEHUS TEXHUYECKUX BO3MOXKHOCTEH He
II03BOJIIET IPOBOAUTH MHOTHE KOJINYECTBEHHBIE UCCIIEI0OBAHUS;

®  JIINTEIBHOCTh TMPOBEACHUS (UIUYECKUX HCCICAOBAaHMI HE BCEerJa COIJACyeTcsi C
JUIMTEIBHOCTBIO YU€OHBIX 3aHATUMH;

* BO3MOXHOCTb  IIPOBEAEHUS  MHOTUX  (U3WYECKUX  HCCIEJOBAaHUI  OrpaHHYUBaeTCs
TpeOOBaHUAMH TEXHUKH OE€30IIaCHOCTH U JP.

[udppoBass naboparopus KapAUHATIBHBIM 00pa3oM H3MEHSET METOJUKY M  COJCpKaHHE
9KCHEPUMEHTAJIbHON AEATENbHOCTH W MOMOIaeT PELIMTh BbllIenepedyrciaeHHble npodsemsl. [upokuit
CHEeKTp UU(POBBIX [TATYUKOB MO3BOJSET YyYaIIUMCS 3HAKOMHUTBCA C TapameTpamMu (U3NIECKOTO
HKCIIEPUMEHTA HE TOJIBKO Ha KaUeCTBEHHOM, HO U Ha KOJMYECTBEHHOM ypoBHEe. C MOMOUIbI0 LUPPOBO
71a00paTOpUK MOXKHO IPOBOJUTH JUIMTENBHBIA SKCIEPUMEHT JaK€ B OTCYTCTBMM 3KCIIEPHUMEHTATOpA.
[Ipu 3TOM H3MepsieMble AaHHBIE M PE3YyIbTaThl UX 00paOOTKH OTOOpa)karoTCs HENOCPEACTBEHHO Ha
9KpaHe KOMIIbIOTEDPA.

B npomecce @opmupoBaHuS SKCIEPUMEHTAIbHBIX YMEHUN 10 (U3MKE YyYalluics Y4uTCs
NpeACTaBIATh HH(POPMAIHIO 00 UCCIEIOBAaHUN B YETBHIPEX BUAX:

* B BepOIbHOM: OIUCHIBATh JKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb HKCIEPUMEHTA,
¢ukcrpoBaTh BHUMaHUE Ha U3MEPAEMbIX (PU3HMUECKUX BEIUYUHAX, TEPMUHOJIOTUH;

* B TaOJMYHOM: 3aIOJHATH TaOJIHUIIBI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUs rpadukoB (Ipu
9TOM Y y4aluxcs BO3HUKAET EPBUYHOE MPEJICTaBIEHHE O MacIiTabax BEJIUYHH);

* B rpaduyeckoM: CTpoUTh Irpadukyu Mo TaOIMYHBIM JAHHBIM, YTO TO3BOJISET MEPEUTH K BBI-
JBUKEHHUIO THIOTE3 O XapaKTepe 3aBUCHUMOCTH MeXAy (pU3NUECKHMMM BeIMYMHAMU (IIPU 3TOM YUUTENb
MOKAa3bIBAET MPEUMYILECTBO B BU3YaJIM3allUM 3aBUCUMOCTEH MEXIYy BEJIM- YWHAMH, HarJiJHOCTh U
MHOT'OMEPHOCTB);

* B aHAIUTUYECKOM (B BHJI€ MAaTeMaTHYECKHX YpaBHEHHIl): NPUBOJUTH MaTeMaTHUECKOe
OIMCaHNE B3aMMOCBS3H (PU3NUECKUX BEJIMYMH, MaTeMaTHYeCKOe 0000I1IeHNEe TOyYEeHHBIX PE3yIbTaTOB.

[Tepexox K KaxIoMy 3Tamy MpeACTaBIeHHS HMH(OpPMAnUM 3aHUMAET JIOCTATOYHO OOJBIION
IPOMEXYTOK BpeMeHU. be3ycnoBHo, B 7—9 kiaccax 3TOT mpolecc He0OX0AUM, HO B CTapIIUX Kiiaccax
9TO BpeMsi MOXKHO ObLIO Obl OTBECTH Ha pelleHue Oojiee BaKHBIX 3agady. B aTom 1uiaHe mudposbie
nabopaTopuy TO3BOJISIOT CYUIECTBEHHO 5JKOHOMHUTH BpeMs, KOTOpPO€ MOXXHO HOTpPaTUTh Ha
(dbopMUpOBaHUE UCCIIEIOBATEIBCKUX YMEHUHN YUalllUXCsl, BBIPAKAIOIIUXCS B CIAEAYIOUINX JEHCTBUIX:

*  OmpejAelieHue MPOOIEMBI;

*  [OCTAaHOBKAa MCCIIEIOBATEIbCKON 3a/1a4u;

*  [UIAHUPOBAHUE PEIICHUS 3a/a4H;

*  IIOCTPOCHUE MOJENEH;

*  BBIJBWKEHUE TMIIOTE3;

*  DBKCIEpUMEHTAJIbHAS POBEPKA TUIIOTE3;

*  aHaJIU3 JAHHBIX SKCIIEPUMEHTOB WM HAOJIOCHHUIA;
*  ¢opMyIupOBaHUE BHIBOJIOB.



[Tocneanuie roApl y ydamuxcsi HaOJFO1aeTCsl HU3Kas MOTHUBALUS M3Yy4YEHHUS] €CTECTBEHHOHAYYHBIX
JTUCIUIUIMH ¥, KaK CJeJCTBHE, MajJcHHe KadecTBa oOpasoBanus. Lludpomoe ydeOHOE 00OpymOBaHHE
MO3BOJIIET yYallUMCs O3HAKOMUTBCA C COBPEMEHHBIMU METOIAMHU HCCIEAOBAHUS, INPUMEHICMBIMU B
HayKe, a YYUTEI0 — MPUMEHATh HA NPAKTHUKE COBPEMEHHBIEC NEJArOrMYeCKUe TeXHOJIOruu. [loaTomy
TJIaBHOM cocTaBJsitoniei koMiiekTa «Toukoi pocTtay SBISIOTCS HUGPOBLIE 1a00OPaTOPHH.

[Ipennaraemast mporpaMmMa peagn3yercs ¢ IIoMOIIbI0 yaeOHO-MeToanIecknx KomriekTos (YMK).

YMK nmas xaxaoro kiacca BKJIIOYAeT: Y4eOHHK, 3aJauyHHK, METOJUYECKHE MaTepualibl Uil yYUTeds,
CaMOCTOSITETIbHBIE U KOHTPOJIbHBIE PaOOTHI.

[Inanupyrores cienyromme (GopMbl opraHu3anuu y4eOHOTO Ipouecca: (pPOHTANIbHBIC, KOJIJICKTHBHBIE;
TpyNIoBele; paboTa B Mape; HWHAWBHUIYyaJIbHBIC.

B mnpenogaBanum mnpeaMera OymyT  HCIOJB30BATHCS CIEAYIONIME TEXHOJOTHMH M METOIbl: JIMYHOCTHO-
OpHEHTHPOBAHHOE 00yUYeHHE; MpodIeMHoe o0yueHme; muddhepeHnrpoBanHoe 00yueHNe; TEXHOJIOTHN 00yIeHUs Ha
OCHOBE PELICHUS 3a/1a4; METO/Ibl HHANBUAYAIBLHOIO 00yUCHHUS.

OcoOcHHOE 3HAueHHE B TPEMOJABAHUHM (U3UKH HMMEET INKOJIBHBIH (PU3MYECKHH JKCIIEPUMEHT, B KOTOPBIHA
BXOZST AEMOHCTPALIMOHHBINA IKCIIEPUMEHT U CAMOCTOSTENIbHBIE TAOOpAaTOPHBIE PA0OTHI YHAIIMXCS.

Hesabro n3yvyenusi pU3NKH B OCHOBHOM HIKOJIE SIBJISICTCH:

1) B HanpaBJIeHUH JIMYHOCTHOTO PA3BUTHSA

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

-bopMupoBaHHE UEHHOCTH 3I0POBOTO M Oe3omacHOro obOpasa >KHM3HM, NOpPaBWI HMHAWBUAYAIBHOTO H
KOJIJIGKTUBHOTO 0€30I1acHOr0 MOBEICHHS B YPE3BbIUAMHBIX CUTYALMAX, YIPOKAIOIINX JKU3HU U 340POBBIO JIIOJEH,
NpaBWJI IOBEJCHUS HAa TPAHCIIOPTE U Ha IOpOrax.

-BOCIIHTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH MO3HATh MPUPOAY, HEOOXOAMMOCTH Pa3yMHOTO HCIIOJIb30BaHMUS
JOCTIPKEHUH HAYKH M TEXHOJIOTUH JUI AajbHEHIIEro pa3BUTHS YEIOBEUYECKOro O0IECTBa;

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

2) B MeTanpeIMeTHOM HaNpPaBJIeHHH

OCBOCHHE 3HAHMH O MEXaHMYECKHX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX W KBAHTOBBIX SIBJICHUSX; BEIMYMHAX,
XapaKTepU3YIOUINX 3TH SBICHUS; 3aKOHAX, KOTOPHIM OHH MOJYHUHSIOTCS; METOJaX HAYYHOTO MMO3HAHUS TPUPOJIBI H
(hopMHpOBaHUS Ha 3TOW OCHOBE MPEJICTABICHUH O (GPU3NUECKON KapTHHE MHPAa,

OBJIa/ICHUE YMEHHSMHU HPOBOAWUTH HAOMIONCHHS NPHUPOAHBIX SBJICHUH, ONMHUCHIBaTH 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
SMIIMPUYECKHE 3aBUCHUMOCTH; NPUMEHATh MOJIYYEHHBbIC 3HAHMS IJI1 OOBSICHEHHS Pa3sHOOOPA3HBIX HPUPOIHBIX
SBJICHUH W TPOLIECCOB, MPUHIMIIOB ACUCTBHUS BAKHEHIIMX TEXHHYECKUX YCTPOMCTB, I peIIeHUs (HU3NIECKUX
3amad;

pa3BUTHE MMO3HABATEIFHBIX HHTEPECOB, HHTEIUIEKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE PEIICHUS
¢u3nvecknx 3a7ad W BBIIOJIHEHUS] SKCHEPUMEHTAJIBHBIX HCCIEJOBAHHM; CIIOCOOHOCTH K CaMOCTOSATEILHOMY
NprOOPETEHHIO HOBBIX 3HAHUH MO (PU3MKE B COOTBETCTBUH C )KU3HEHHBIMH OTPEOHOCTSIMU U UHTEPECAMH;

- HCIOJb30BaTh KOMITBIOTEPHBIE TEXHOJOTHU JIIS pelieHus] MHQOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX
yueOHBIX 3aJad, B TOM 4YHCJe: BBIYMCICHUE, HAlUCAaHWUE IHCEM, COYMHEHMH, JAOKJIanoB, pedeparoB, co3maHue
npe3eHTaluui u ap.;

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

® pPa3BUTHUC IMO3HABATCIIbHBIX NUHTECPECOB, MHTCIIJICKTYAJIbHBIX U TBOPUCCKUX criocobHocrei ydaluiuxcs;

o Y6C)KJICHHOCTB B BO3MOXHOCTH IIO3HAHUA IIPUPOIBLI, B HeO6XO}II/IMOCTI/I Pa3yMHOI'0 HCIIOJIb30BaHUA
JOCTHIKCHUH HAyKU W TEXHOJIOTMH JJIs JaJbHEHIIEero pa3BUTHSA YCIIOBEYECKOrO OOIIECTBA, YBaKEHHUE K
TBOpIaM HAYKH U TCXHUKH, OTHOIIICHHUC K (1)I/I3I/IK€ KaK 3JICMCHTY O6Hl€‘{€HOB€‘{eCKOﬁ KYJIBbTYPBI;

® 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
BO3MOXKXHOCTSIMU,



e MoTuBalUMs 00pa30BaTENbHOW NESTEIBHOCTH IIKOJIBHHUKOB Ha OCHOBE JMYHOCTHO OPHEHTHPOBAHHOTO
M0/IX0/1a;

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

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

e OBJA/JICHUE HABBIKAMH CAMOCTOSTEIBHOTO IPUOOPETEHUS] HOBBIX 3HAHMH, OPraHU3alMU Yy4eOHOMH
NESITEIbHOCTH, IIOCTAHOBKM LieNeH, IUIAaHMPOBAHMS, CAMOKOHTPOJIS M OLEHKH pPe3ylbTaTOB CBOEH
JEeSTENbHOCTH, YMEHUSMH MPEIBUIETh BOBMOXKHBIE PE3YIIbTAThl CBOUX JEHCTBHIA;

® TIOHMMAaHHUE Pa3INYUN MEXIy UCXOJHBIMH (PaKTaM{ M TUTIOTE3aMH JJISl UX OOBSICHEHHUS, TEOPETUUCCKUMHU
MOJIEJIIMU M PeaJIbHBIMU O0BEKTaMH, OBJIaJICHUE YHUBEPCAIbHBIMH YU€OHBIMU JEHCTBUAMU Ha IpUMepax
TUIIOTE3 ISl OOBACHEHHS W3BECTHBIX (DAKTOB M HKCIIEPUMEHTAJIbHON IPOBEPKU BBIIBUIACMBIX THIIOTE3,
pa3pabOTKU TEOPETUUCCKHUX MOJICINICH MPOIIECCOB HIIU SIBJICHUM;

e (opMHpOBaHHE YMEHUI BOCIPHHUMATh, MepepadaThiBaTh M MPEABABIATh MHOOPMAIMIO B CIOBECHOH,
0o0pa3HOW, CUMBOIMYECKON (hopMax, aHaIM3UPOBaTh W TepepadaThiBaTh MONYYCHHYIO WH(POpPMAIHIO B
COOTBETCTBUU C IOCTAaBJICHHBIMHU 3aJadyaMH, BBIACISTH OCHOBHOE COAEP)KAaHHE NMPOYUTAHHOTO 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 ¥ HOBBIX MH()OPMALIMOHHBIX TEXHOJOTHH AJIsl peIICHNS TI03HABATEIbHbIX 3a/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;

® OCBOCHHME IPHEMOB JACHCTBUH B HECTAaHIAPTHBIX CUTYALHSX, OBJAJECHHE 3BPHUCTUYECKUMH METOIAMH
peuieHus npooiem;

e (opmHpoBaHHWE yMEHHMH paboTaTh B TPYIIE C BHIMOJHEHHEM pa3IMYHBIX COLMAIBHBIX DOJIEH,
MIPEICTABIIATh U OTCTAaNBaTh CBOM B3TJISABI M YOSKACHUS, BECTH JUCKYCCHUIO.

Peryastusnbie YY /I
OOyuaromuicst MoJyYUT BO3MOXKHOCTE JUIs (POPMHUPOBAHUS CIIEAYIOLINX PETYSTUBHBIX Y Y /.

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

Y TIO3HABATEIbHOMN IEATENBHOCTH, Pa3BUBATh MOTHBBI M HHTEPECHI CBOEH! 10- 3HaBATEIHHON JAEATEIHHOCTH.
OO0y4JaroIuHCs CMOXKET:

®  AHANM3MPOBATH CYIIECTBYIOIINE U INIAHUPOBATH OyAyIIne 00pa3oBaTesIbHbIE PE3YIIbTATHI;

® UAeHTH(UIMPOBATH COOCTBEHHBIEC POOIEMBI M ONIPEENIATE IIIaBHYIO IPOOIeMy;

e BBIABUraTb BEPCHUHM peEIIEHHS NpoOsieMbl, (OPMYIMPOBaTh TUIOTE3bl, NPEABOCXUIIATH KOHEYHBIH
pe3ynbTart;

®  CTaBUTH LETb JIEATENBHOCTH HAa OCHOBE OTPEAETIEHHON MPOOIEMbI B CYIIECTBYIONIINX BO3ZMOKHOCTEH;

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

e 000CHOBBIBaThH LIENEBBIE OPUEHTHPHI W MPUOPUTETHI CCHIIKAMH Ha IIEHHOCTH, yKa3bIBas U OOOCHOBBIBAs
JIOTHYECKYIO TIOCIIeI0BATEIFHOCTH IIaroB.

2. YMeHHEe CcaMOCTOSITENIbHO IJIAaHUPOBaTh NYTH JOCTIDKEHHWS LeNieil, B TOM 4HCJIE aJlbTepHATHBHBIC,
0CO3HAHHO BbIOMpaTh Hanbosee 3¢GeKTUBHBIE CIIOCOOBI peleHHs y4eOHBIX U TIO3HABATENbHBIX 3a]1a4.

OO0yJaromuics CMOXKET:

e ompeaenaTh HeoOxomumoe(bie) IeHCTBUE(s) B COOTBETCTBHM C YUeOHOW M IO3HABATEIbHOW 3ajadyaMu U
COCTaBJISITh AJITOPUTM €T0(MX) BHITIOTHEHNUS;

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

®  OIpEJeNsATH/HAXOAUTh, B TOM YHUCIIE U3 MPEIIOKEHHBIX BAPUAHTOB, YCIIOBHS JIJIsl BBIITOTHEHUST YUeOHOW 1
IMO3HABaTCIILHOM 3a/a4;

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

e BBRIOMpaTh W3 NPEAJIOKCHHBIX BapHAaHTOB M CaMOCTOSITENIBHO HMCKAaTh CPEACTBA/PECYpPCHI IJISl peIICHUS
3aa4n/AOCTKECHUS LIEIH;
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COCTABIIATH IUIaH pelIeHus MpoOIeMbl (BBIMOTHEHUS IPOEKTA, TPOBEJCHHUS UCCICIOBAHUS);

OTIpENeINATh NOTCHIUABHBIE 3aTPyIHEHHS MIPH PElIeHNH YIeOHOH M MO3HaBaTENFHON 3aJa4ui 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 MHANBUAYAIBHYIO 00Pa30BaTEIIbHYIO TPACKTOPHUIO.

YMeHne COOTHOCHUTH CBOHM IEHCTBHS C IUIAHMPYEMBIMH PE3yJbTaTaMH, OCYILECTBIATh KOHTPOJIb CBOEH
JeSITEeIbHOCTH B TIpolLiecce AOCTHKEHHUS pe3yibTara, ONPEAENATh CIOCOObI JAEHCTBHH B pamKax
IPEIJIOKEHHBIX YCIOBUM M TpeOOBaHUI, KOPPEKTHPOBAaTh CBOM JEUCTBUS 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 MPHOPUTETHHIC) KPUTCPUH TUIAHUPYEMBIX PE3yIbTaTOB H
OIICHKH CBOCH JIeITENLHOCTH;

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

OLICHMUBATH CBOIO ACATCIBHOCTb, APTrYMCHTHUPYSA NPUYHMHLI JOCTHMKCHHA WM OTCYTCTBUA IJIAHUPYCMOI'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 TEKYIIYIO JACATCIHHOCTh HAa OCHOBE aHAIH3a
WU3MEHEHUH CUTYaIMHU JIJIs TOJTyYCHHUS 3arlIaHUPOBAHHBIX XapaKTEPHUCTHK MPOAYKTa/pe3ynbTarTa;
YCTaHaBJIMUBATH CBA3b MCKAY IMOJTYUYCHHBIMU XapaKTECPUCTUKAMU IMMPOAYKTA U XapaKTECPUCTUKAMU ITpoHecca
ACATCIIBHOCTH U IO 3aBCPUHICHUHN ACATCIIBHOCTH INpC€AjlaraTb M3MCHE- HHUC XAapPaKTCPUCTUK IIpouecca IJId
MOJYYCHUS YITyUIICHHBIX XapaKTEPUCTHK MPOAYKTa;

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

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

OO0yuaromuics CMOXKET:

OTIPEETISATh KPUTEPHUN TPABUIHHOCTH (KOPPEKTHOCTH) BBITIOJTHEHHS YIeOHOH 3a/1a4H;

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

CBOOOJIHO TIOJIb30BAThCSl BBIPAOOTAHHBIMUA KPHUTEPUSIMH OIIGHKA W CaMOOICHKH, HMCXOAs W3 Ueld |
MMEIOIHUXCS CPENICTB, Pa3inyas pe3yJIbTaT U CIIOCOOBI JEHCTBHU;

OILICHMBATh TPOJIYKT CBOCU JICSITENHHOCTH 110 33JIaHHBIM W/HIM CaMOCTOSITENIBHO  OMNpeeIEHHBIM
KPUTEPHUSIM B COOTBETCTBHH C LENBIO ACSITEIBHOCTH;

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

(bMKCHUPOBAThH M AHATM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

BilaneHne ocHOBaMM CaMOKOHTPOJISl, CAMOOLEHKH, IPUHIATHS PEIIEHUH U OCYLIECTBICHHS OCO3HAHHOTO
BbIOOpa B yueOHOU U MMO3HABATEILHOM JIESITEIHbHOCTH.

OO0y4JaroIIUHCs CMOXKET:

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

COOTHOCHUTH peabHbIC M INIAHUPYEMBIE Pe3yJIbTaThl HHINBHIYATHHOW 00pa30BaTEIbHON AESITETEHOCTH U
JleJIaTh BBIBOIBI,

MIPUHUMATH pelIeHne B yueOHOM CUTyalliu ¥ HECTH 32 HETO OTBETCTBEHHOCTH;

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

PETPOCTICKTHBHO OMpECIATh, KaKue IEHCTBUS IO PEIICHHI0 YYeOHOW 3aJaudl WIM IMapaMeTphl 3THUX
JICHCTBUIA IPUBEITN K TIOJTYYCHHIO UMEIOIETOCS MPOYKTa yUeOHOH! NeATEIbHOCTH,
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JIEMOHCTPHUPOBATh MPHUEMBI  PETYJIALUU  NCUXO(U3UOIOTUICCKUX/IMOIIMOHATIBHBIX ~ COCTOSHUM IS
noctmkeHus  d¢d¢dekra  ycrnokoeHus (YCTpaHEHUS OMOIMOHAIBHON  HampsuikEHHOCTH), 3ddekTa
BOCCTAaHOBJICHHSI (OCITaOlleHWs] TPOSBIEHUN yTomieHwns), d¢dekra axTUBU3AUN  (TOBBIIICHUS
MICUXO(PU3NOIOTHIECCKON PEAKTUBHOCTH ).

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

1.

YMeHue omnpeneNiaTh MOHATHSA, CO3/1aBaTh O0OOIICHMS, yCTaHABIMBATH AHAJOTHH, KIIACCH(PHUIIMPOBATH,
CaMOCTOSITETTFHO BBHIOWPATh OCHOBAHHS M KPUTEPHH IS KiIacCH(PHMKAIWH, yCTaHABIMBATh HPUIHHHO-
CJICJICTBCHHBIC CBSI3U, CTPOUTH JIOTHUECKOE PACCYXkJICHUE, YMO3AKIIOUCHUE (MHIYKTHUBHOE, NEAYKTUBHOE,
10 aHAJIOTUH) U JIETATh BHIBOJIBI.

OO0yJaroIuHCs CMOXKET:

2.

MOJIOUPATh CIIOBA, COMOAYNHEHHBIE KITFOYSBOMY CIIOBY, OTPEIEIISIONINE ro MPU3HAKU U CBOWCTRA,
BBICTPANBAaTh JIOTHYECKYIO [IEMOYKY, COCTOSIIYIO U3 KITFOUEBOIO CIIOBA U COMOYMHEHHBIX €My CIIOB;
BBIJICNIATEH OOIIMIA PU3HAK IBYX WM HECKOJIBKUX MPEIMETOB WU SBICHUN B 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;

OTPEACIATh O0CTOATENILCTBA, KOTOPHIC MPEANICCTBOBAIM BO3HUKHOBEHUIO CBS3U MEXKIY SIBICHUSAMH, U3
3TUX OOCTOSATEIILCTB BBIACIATH OMPEICISIONINE, CIIOCOOHBIC OBITh MPUYMHOMN JAHHOTO SBJICHHSI, BBISIBIISATH
MIPUYHHBI U CIICJICTBHS SBICHHIA;

CTPOUTH PACCYXkJCHUE OT OONIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBICHHSM M OT YAaCTHBIX SIBJICHUH K
OO0IIIMM 3aKOHOMEPHOCTSIM;

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

CaMOCTOSITEJIbHO YKa3bIBaTh Ha WHGOPMAIHIO, HYXKIAIOIIYIOCS B MPOBEPKE, MpejjaraTh U HMPUMEHSTh
C1roco0 MPOBEPKH JIOCTOBEPHOCTH MHGOPMAITHUH;

BepOATN30BaTh SMOIIMOHATILHOE BIICUYATIICHUE, OKa3aHHOE HAa HEr0 HCTOUHUKOM;

OOBSCHSTH SIBJICHUS, TPOILIECCHI, CBS3M M OTHOIICHWS, BBISBIIICMbIC B XOJIe¢ IIO3HABATEIBHOW U
HCCIIEIOBATEIbCKON JICATENILHOCTH (TIPUBOAUTH OOBSCHCHHE C HM3MEHEHHEM (OPMBI TpPEACTABICHUS,
OOBSACHSTH, JETATU3UPYS I 0000111ast; 0OBACHATH C 3aJAHHON TOYKHU 3PEHU);

BBISIBJISITH M HA3bIBaTh MPUUYUHBI COOBITHSI, SIBIICHUS, B TOM 4YHCJICE BO3MOXKHBbIC/HauOoJiee BEPOSTHBIC
MPUYUHBI, BO3MOXHBIC TMOCIEACTBHUS 3aJaHHOW NPUYMHBI, CAMOCTOSTEIBLHO OCYIICCTBJISS MPUYUHHO-
CIICICTBCHHBIN aHAIIN3;

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

YMeHue co3naBarh, MPUMEHATh U NMPEOOPa30BEIBATh 3HAKA M CHMBOJIBI, MOJIEIH M CXEMBbI JIUISl 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 JIOTHYECKHUE
CBSI3U C ITOMOIIBIO 3HAKOB B CXEME;

co3JllaBaTh aOCTPaKTHBIN WK pealbHBIH 00pa3 mpeaMeTa 1/ iith SBICHUS;

CTPOHTH MOJIENI/CXeMY Ha OCHOBE YCIIOBHH 3a/1a4 W/WIIHN CII0C00a €€ peleHus;

co3llaBaTh BepOasbHbIC, BEHIECTBEHHbIE M HH(OPMAIMOHHBIE MOJIENN C BBLICICHUEM CYIIECTBEHHBIX
XapaKTepUCTUK 00BEKTA JUIS ONPEJIENIEHHsI CrIoco0a penieHus 3a/I1a4i B COOTBETCTBUU C CUTYaIlUEH;

MPeoOpPa3OBBIBATE MOJEIN C LENBI0 BBIABIEHUS OOIIMX 3aKOHOB, ONPENCIIAONINX JaHHYIO IIPEIMETHYIO
00J1aCTh;

MEPEBOJIUTh CJIIOKHYIO 10 COCTaBy (MHOTOACIICKTHYIO) WHGpOpPMAIMI0 W3 TpadUyecKoro WIu
(hopMaTM30BaHHOTO (CUMBOJIHHOTO) MPEACTABICHHS B TEKCTOBOE ¥ HA000POT;

CTPOUTH CXEMY, aJTOPUTM ACUCTBHUS, UCIIPABISATH WM BOCCTAHABINBATH HEM3BECTHBIN paHee aJTOpPUTM Ha
OCHOBE MMEIOIIErocs 3HaHMsI 00 00BeKTe, K KOTOPOMY IIPUMEHSETCS arOPUTM;
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3.

CTPOUTH JJOKA3aTEILCTBO: MPSIMOE, KOCBEHHOE, OT IPOTHBHOTO;

AQHAJIM3UPOBATH/PEIICKCUPOBATh OMBIT Pa3pabOTKH W pealu3alud y4yeOHOTO MPOEKTa, HCCICIOBAaHUS
(TeopeTUYeCcKoro, IMIMMPUYECKOT0) Ha OCHOBE MPEUIOKCHHON MPOOJIEMHON CHUTyallud, MOCTAaBJICHHOM
EeNU W/WJIH 33J]aHHBIX KPUTEPHUEB OLICHKH 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;
YCTaHaBIMBATh B3aUMOCBS3b OMMUCAHHBIX B TEKCTE COOBITHH, SIBICHUH, POIIECCOB;

PE3IOMHPOBATH TIIABHYIO UIEI0 TEKCTa;

KPUTHYECKH OIIEHWBATH COEpKaHue U POPMY TEKCTa.

dopMHUpOBaHWE W Pa3BUTHE JKOJIOTHMUYECKOTO MBIIUICHHUS, YMEHHE MPUMEHSTH €r0 B ITO3HABATEIHLHOM,
KOMMYHHKATHBHOM, COIMATbHON MPAKTUKE U MPOPEeCCHOHATFHOW OPUEHTAIINH.

OOy4JaroIIUNCs CMOXKET:

ONPEACIISTh CBOE OTHOILIEHHUE K IPUPOIHON CPENE;

aHaJM3UPOBATH BIMSHHUE YKOJIOTHYECKUX (DAKTOPOB Ha CpeAy OOMTaHUS YKUBBIX OPraHU3MOB;

MIPOBOINTH MPUYNHHBIN W BEPOSATHOCTHBIA aHAIIN3 SKOJIIOTUIECKIX CUTYAIIHIA,

MIPOTHO3UPOBATh HM3MEHEHUS CHUTYaIlMH TPU CMEHe NEHCTBUS ogHOTro (pakTopa Ha MEHCTBHE IPYroro
¢axropa;

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

BBIpaKaTh CBOE OTHOIICHUE K MPHUPOE Yepe3 PUCYHKH, COYMHEHHSI, MOJICIIH, IPOCKTHBIE paOOTEHI.
PasButne MOTHUBaAIlUM K OBJIAJACHUIO Ky.HBTypOﬁ AKTHBHOI'O HCITOJIb30BaHUs cnosapeﬁ " APYTUX IIOMCKOBBIX
CHCTEM.

OO0y4JaroIuHCst CMOXKET:

OTIPEEIIATE HEOOXOIUMBIE KITFOUEBbIE TONCKOBBIE CIIOBA U 3AIPOCHL;

OcyIlIeCTBJ'IHTB B3aHMOIIeI71CTBHe C SHeKTpOHHBIMI/I IIOMCKOBBIMHU CUCTEMAaMU, CJIOBapHMI/I;

q)OpMI/IpOBaTB MHO)KeCTBeHHyIO BLIGOpKy U3 MOUCKOBBIX UCTOYHUKOB IJIs1 O6’beKTI/IBI/I3aHI/II/I pe3yanaTOB
[TOMCKA,

COOTHOCHTH MOJTyYEHHBIE PE3YIBTATHI TIONCKA CO CBOEH JEATEILHOCTRIO.

KommynukatuBHbie YY ]|

1.

YMeHne OpraHu30BBIBaTH Y4e€OHOE COTPYJHMYECTBO M COBMECTHYIO [ESTEIBHOCTh C YYHUTENEM U
CBEpCTHMKAaMH; paboTaTh WHAMBUAYAIBHO W B TpYyNINe: HAaXoOUTh oO0Ilee pelieHHe W pa3peuarsb
KOH(JIUKTHI HA OCHOBE COTJIACOBAHUS MO3MIUN U y4€Ta HHTEpECcOB; (OpMyIHpOBATh, ApTyMEHTUPOBATH U
OTCTauBaTh CBOE MHEHHUE.

OO0y4JaroIUNCcs CMOXKET:

ONPEIENATh BO3SMOXKHBIE POJIM B COBMECTHOM AESITEIIBHOCTH;

WrpaTh ONPEAEIEHHYIO POJIb B COBMECTHOM AESTEIBHOCTH;

MPUHUMATH TIO3UIUIO COOECEeTHUKA, TIOHUMAs TIO3UIIMIO JIPYTroro, pa3iinyaTh B €r0 pedyw: MHEHHE (TOUKY
3peHHs), TOKA3aTeNLCTBO (apTyMEHTHI), (aKThI; THIIOTE3bI, AKCUOMBI, TEOPHH;

OTIPEIENATh CBOM JCUCTBUS W JEHCTBHS MapTHEPA, KOTOpBIE CIOCOOCTBOBAIM WM MPEMATCTBOBAIU
MPOAYKTUBHON KOMMYHHKAIIHH;

CTPOUTH NMO3UTHBHBIE OTHOLIECHUS B IIpoliecce yueOHON 1 MO3HAaBaTeNbHOMN e TeIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaMBaThb CBOIO TOUYKY 3PEHHS, B JAHCKYCCHH YMETb BBIJBUIATH
KOHTPapryMeHTHI, epedpasupoBaTh CBOIO MBICIb (BJIaIecHUE MEXaHU3MOM 3KBHBAJICHTHBIX 3aMEH);
KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHIO, C TOCTOMHCTBOM IPU3HABaTh OMIMOOYHOCTH CBOETO
MHEHUS (€CJTM OHO TaKOBO) M KOPPEKTUPOBATH €T0;

npejuiarath ajJbTePHATHBHOE PEUICHUE B KOHPIUKTHOH CUTYAIINH;

BBLIETISITH OOIIYIO TOUKY 3PEHHSI B TUCKYCCHU;

JIOTOBApWBATRCS O TPABWIIAX W BOMpPOCAaX IS OOCYKIEHHS B COOTBETCTBMU C TIOCTABIEHHOW TIepen
rpynmnou 3ajgayei;

OpPTraHU30BbIBaTh Y4eOHOE B3aWMOJCHCTBUE B Tpymme (OmpeAessaTh oOIIue LEeNd, paclpeneisTs PoJd,
JIOTOBapHUBAaThCS APYT C APYTOM H T. 1.);
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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 3aJauyeii KOMMYHHKAIMH IS
BBIPDAXKEHHSI CBOMX 4YYBCTB, MBICIIEH M TOTPEOHOCTEH JUIS IUIAHUPOBAHUS W PETYJSIHU  CBOEH
JIeSITeTIbHOCTH; BIIQJICHUE YCTHON M MUCHhMEHHOMN PeUbio, MOHOJIOTHUECKONW KOHTEKCTHOM PEUBIO.

OO0yJaroImuicst CMOXKET:

3.

OTIPEIETIATH 3a/1a4y KOMMYHHUKAIINU H B COOTBETCTBHH C HEW OTOMPATh peUeBbIe CPECTBA;

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

MPECTaBIISITh B YCTHOM WM MUCbMEHHOM (hopMe pa3BEPHYTHIH MJIaH COOCTBEHHOH JEsITEIbHOCTH;
coOmoaTh HOPMBI MyONWYHOM peuM, pPEriaMeHT B MOHOJOre M JUCKYCCHH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3a/1a4eil;

BBICKa3bIBaTh 1 00OOCHOBBIBATH MHEHHE (CYKACHHUE) U 3allpalllnBaTh MHEHHE TapTHEPA B paMKaXx JHANIOra;
MPUHUMATH PElICHHE B XOJIe IMAJIOTa U COTJIACOBBIBATH €TI0 C COOECETHUKOM,;

CO3/laBaTh MHChMEHHbIC KIMIIMPOBAHHBIE W OPHUIMHANBHBIC TEKCTHI C HCIOJB30BAHHEM HEOOXOINMBIX
PEUEBBIX CPEICTB;

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

WCTIONIB30BaTh HEBEpOATbHBIE CPEICTBA WM HATJISIHbIC MaTepHalbl, TIOATOTOBICHHBIE/ OTOOpPaHHBIE MO
PYKOBOJICTBOM YUHUTEJIS;

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

QopMHUpoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIMONB30BaHUS HWH(DOPMAIMOH- HO-
KOMMYHUKAIIMOHHBIX TexHonoru# (nanee — UKT).

OO0yuaromuicss CMOXKET:

LIEJICHANPABICHHO HMCKAaTh W HCIOJIb30BaTh HWH(GOPMALMOHHBIE PECYPCHl, HEOOXOAWUMBIE AJIST PELICHUs
yueOHBIX M MPAKTUYECKUX 3a/1a4, ¢ momolusko cpeacts UKT;

BBIOMPATh, CTPOUTH M UCTIOJIB30BaTh a1€KBATHYIO HHPOPMAILIMOHHYIO MOJENb AJIsl IIepelaur CBOUX MBICJIECH
CpEeICTBaMH €CTECTBEHHBIX U ()OPMAJIbHBIX SI3bIKOB B COOTBETCTBUH C YCIIOBHSIMU KOMMYHUKAIIH;
BBIACIATH I/IH(l)OpMaHI/IOHHBII‘/'I ACIICKT 3a/la4uy, OINCPUPOBATH JaHHBIMHU, HUCIIOJIB30BATh MO- JCJIb PCHICHUA
3ajauu;

HCIIOJIBb30BaTh KOMIIBIOTEPHBIC TEXHOJIOTUU (BKJ’IIO‘IaH BI)IGOp AZICKBATHBIX 3a1a4€ HMHCTPYMCHTAJIbHBIX
IPOrpaMMHO-aNMapaTHBIX CPEACTB U CEPBUCOB) IS PELICHUS] HH)OpMALM- OHHBIX 1 KOMMYHHKAIIHOHHBIX
yueOHBIX 3ajad, B TOM YHCJIC: BBIYMCIICHHE, HAIHMCAaHHE NHCEM, COUYMHEHMH, HOKJIagoB, pedeparos,
CO3JIaHUE TIPE3CHTALMH U Ap.;

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

co3iaBaTh HMH(OPMALMOHHBIE PECYpChl PAa3HOr0 THIMA M JUIA pa3HbIX ayJUTOPHH, COOJII0IATh
WHQOPMAIMOHHYIO TUTHEHY U NIpaBuia HHQOPMAIIMOHHOW O€30MacCHOCTH.

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

(¢bopMHpOBaHHE MPEACTABICHUA O 3aKOHOMEPHOW CBS3M M I03HABAEMOCTH SBJICHHUH TNPHPOIBI, 00
OOBEKTUBHOCTH HAy4YyHOTO B3HAHHS, O CHCTEMOOOpasywoled ponu (GHU3MKH Ui Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU ¥ TEXHOJIOTHI; HAYYHOTO MUPOBO33PEHHS KaK pe3ysibTaTa U3yueHHs OCHOB
CTPOCHUS MATEPUH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

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

(hM3UIEeCKUX 3aKOHOB, PACKPBIBAIOITNX CBSI3b N3YUCHHBIX SBICHUIA;

(dopMUpOBaHHE MEPBOHAYAIBHBIX MPEACTABICHUNH O (U3MYSCKOW CYIIHOCTH SBJICHHHM IPUPOIBI
(MeXaHUYeCKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAaHTOBBIX), BUJAX MaTepuu (BEIIECTBO U TIOJE),
JBIKCHUU KaK CIIOCOOE CYIIECTBOBAHHUS MAaTepPUM;, YCBOCHHE OCHOBHBIX WJCH MEXaHHWKH, aTOMHO-
MOJIEKYJISIDHOTO YYEHHsSI O CTPOSHHH BEIIECTBA, 3JEMEHTOB JJIEKTPOAWHAMHUKKA M KBAaHTOBOW (DH3UKU;
OBIIaJICHHE TIOHATUHHBIM aIllapaToM H CUMBOJIMYECKUM SI3BIKOM (DU3HKH;

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

MJIAHUPOBATh U BBIINOJHATH SKCIICPUMCHTHI, O6pa6aTLIBaTI> PE3YJIbTAaThL H3M€peHHﬁ, MNpCaACTaBIIATH
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pe3yIbTaThl U3MEPEHNH C MTOMOIIBI0 Ta0uI, TpaduKoB M GopMys, OOHAPYKUBATH 3aBICHMOCTH MEXIY
(hM3nYeCKUMH BeMMYNHAMH, OOBSCHATH MOTyYeHHBIE PE3YIbTATHI U JAeNIaTh BBHIBOJIBI, OIICHUBATH TPAHUIIBI
MOTPEIIHOCTEH PEe3yNbTaTOB H3MEPECHUH;

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

e yMeHHsS M HaBBIKM IPUMEHSTH MONydYeHHBIE 3HAHUSA ISl OOBSCHEHHS MPUHIUIIOB IEHCTBHS Ba)XXHEHIITNX
TEXHUYECKUX YCTPOMCTB, (pabOThI) MallMH M MEXaHU3MOB, CPEICTB MEPEABIKEHUS U CBA3H, OBITOBBIX
MpUOOPOB, MPOMBIIUICHHBIX TEXHOJOTHUECKUX MPOIECCOB, PEHICHUS MPAKTUUECKUX 3a]a4 MOBCEIHEBHOM
KU3HU, oOecriedeHusi 0e30MacHOCTH CBOEW JKW3HHU, PAllMOHAIBHOTO TMPHUPOIOTOIB30BAHUS 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
MIPUPOIOTIOIH30BAHHUS;

® OBJAJICHUE OCHOBAMH OE€30ITaCHOTO HCIIONB30BAaHUS €CTECTBEHHBIX W MCKYCCTBEHHBIX JIIEKTPHUECKUX H
MarouTHbIX HOHCﬁ, QJICKTPOMAroUTHBIX MW 3BYKOBBIX BOJIH, CCTCCTBCHHBIX W HCKYCCTBCHHBIX
WOHU3UPYIOIIMX H3IyYeHHH BO M30€kKaHWE WX BPEJHOTO BO3JCHCTBHSI HA OKDPYKAIOMIYIO Cpely H
OpPTraHM3M YeIIOBEKa;

e (JopmmpoBanne yOexaeHWs B 3aKOHOMEPHOW CBS3M ¥ I[IO3HABAEMOCTH SBIEHUH TPHUPONBI, B
00BEKTUBHOCTH HAyYHOTO 3HAHWS, B BHICOKOHM LIEHHOCTH HAYKH B Pa3BUTHH MaTepHabHON M TyXOBHOMH
KYJIbTYpBI JIFOICH;

® pa3BUTHE TEOPETHYECKOTO MEIIIICHHS HAa OCHOBE (POPMHUpPOBAHHS YMEHHH YCTaHABIWBATh (HaKTHI,
pasznuyuaTh TPUYHHBI W CIEACTBHS, CTPOWTH MOJENH U BBIABUTATh THUIIOTE3BI, OTBHICKABATH W
q)OpMYJ'II/IpOBaTB J0Ka3aTC/IbCTBa BBIABUHYTBIX THIIOTE3, BBIBOJUTH M3 JKCIICPUMCHTAJIbHBIX q)aKTOB u
TEOpPETUIECKUX MoJielieli Gru3nveckre 3aKOHbI;

® pa3BUTHE YMEHHUS TUIAHWPOBATh B IOBCEJIHEBHOH JKW3HHM CBOW JECWCTBUS C MPUMEHEHHUEM TOJYYSHHBIX
3HAaHWH 3aKOHOB MEXaHWKH, JJICKTPOJAWHAMUKH, TEPMOJIWHAMHUKH ¥ TEIUIOBBIX SIBJICHHHA C IEJBIO
cOepexeHus 37J0POBbS;

e (opMHpOBaHUE TIPEICTABICHUH O HEPAIMOHAILHOM HCIONB30BAaHUH IMPHPOJHBIX PECYpCOB U DHEPIHUH,
3arpsI3HEHUH OKPY KAOIIEH CpeIbl KaK CIIEJICTBHE HECOBEPIIICHCTBA MAIITUH U MEXaHU3MOB.

e KOMMYHHKATHBHBIE YMEHUS: JOKIQJbIBATh O pe3ylbTaTaXx CBOETO WCCIICJOBaHUS, Y4YacTBOBaTh B
JUCKYCCUHU, KPAaTKO U TOYHO OTBEYATh HA BOIIPOCHI, UCIIOIL30BATh CIIPABOYHYIO JIUTEpATypy U Apyrue
WCTOYHUKHU MH(OpMAIIHH.

BbINyCKHUK HAYy4YHUTCH:

coOJIFOIaTh TipaBuiia 0€30TIACHOCTH W OXPaHBI TPyAa IpH padoTe ¢ y4eOHBIM U JTa00OpaTOPHBIM 000PYIOBaHUEM;

MOHUMATh CMBICI OCHOBHBIX (DM3WYECKHX TEPMHHOB: (H3HUYECKOEe Telo, (GU3UYECKOe sBICHUE, (Qu3MUuecKas
BCJIMYUHA, CIUHUIBI U3MECPCHUSA,

pacro3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NPH MOMOLIM (U3NYECKUX METOJOB; aHAIU3UPOBAThH
OTACIIBHBIC OTAllbl IIPOBCACHUA I/ICC.HC,Z];OBaHI/Iﬁ " MHTCPHPETUPOBATH PE3YJILTATHI Ha6HIO]IeHHI>’I " OIIBITOB,

CTaBUTDH OIIBITHI ITO HCCIICAOBAHUIO (i)I/I3I/IT-IeCKI/IX SIBIICHUM WU (1)I/ISI/IT-IeCKI/IX CBOMCTB Ten 0€3 HCIOJIL30BaHUS
NPSMBIX U3MEPEHHI; ITPU 3TOM (HOPMYIMPOBATH MpodiieMy/3aauy yaeOHOro SKCIIEPUMEHTa; COOUPATh YCTAHOBKY
13 TIPEATI0KEHHOT0 000PYI0BaHuUS; IPOBOAUTH OMBIT U (POPMYITHUPOBATH BHIBOJIBL.

[Mpumeuanue. [Tpu npoBeneHnn UccienoBaHns GUINIECKUX SBICHUN U3MEPHUTENbHBIE IPUOOPHI HCIIOIB3YIOTCS
JMIIb KaK JaTYUKH U3MepeHHs QU3NUECKUX BEJMYMH. 3allMCH MOKAa3aHUH MPSIMbIX U3MEPEHUH B 3TOM CiIydae He
TpedyeTcs.

MOHUMATh POJIb KCIIEPUMEHTA B IMOJyYCHUN HAyYHOH HH(OpMAIINH;

NPOBOJIMTH MpsSIMBIE HM3MEpeHUsT (PHU3MUYECKHX BEJIWYHMH: BpPEMs, pPACCTOSIHAE, Macca Tena, Oo0beM, CHIa,
Temreparypa, atMoc()epHOe NaBIE€HHE, BIAXKHOCTh BO3AyXa, HAaNpsDKEHHE, CUila TOKa, paJAMalHoOHHBIA ¢oH (c
WCTIONB30BAaHUEM JIO3UMETpa); MPH ITOM BHIOMpAaTh ONTHMAJbHBIA CHOCOO W3MEpeHHs M HCIONb30BaTh
MPOCTENIITNE METOJIbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM.

[Ipumeuanue. Jliobas yuebHas mporpamma JOJDKHA OOeCleUHMBaTh OBJIAJACHUE MPSIMBIMUA M3MEPEHUSMH BCEX
NePEYHCICHHBIX (GU3NUECKUX BEINUMH.



MPOBOJMTH WCCIIEAOBAHUE 3aBUCHMOCTEH (PM3MUYECKUX BEJMYMH C MCIOJB30BAHUEM TPSIMBIX M3MEPEHUil: MpH
3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PMKCHPOBATh Pe3yJIbTAThl MOJYYEHHONH 3aBUCHUMOCTH (PU3NYECKUX BEIWYHH B
BUzie TaONUL ¥ Tpa(uKOB, EJIaTh BEIBOBI I10 Pe3yjIbTaTaM HCCIIeI0BAHNUS;

NPOBOJWTH KOCBEHHBIE H3MEpEHUS (U3NYECKMX BEJIMYMH: MpPH BBHIIOJHEHHUH HM3MEPEHUH COOUpaTh
JKCIIEPUMEHTAIBHYI0 YCTAHOBKY, CJIE€Qys IPENJIOKCHHON HWHCTPYKIMH, BBIUUCIATH 3HAYEHUE BEIUYHMHBI H
AHAJIN3UPOBATH MOJyYEHHBIE PE3YJIBTATHI C YIETOM 3aJaHHOM TOYHOCTH U3MEPEHNUN;

AHAJIM3MPOBATh CUTYallUH NMPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa, y3HaBaTh B HUX MPOSBIECHUE W3YYEHHBIX
(hu3nUecKuX SBICHUIN WM 3aKOHOMEPHOCTEH M MPUMEHATh UMEIOIINECS 3HAHUS IS MX OOBSICHEHUS;

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 (PU3NYEeCKUX SBICHHAX,
CIIPaBOYHBIE MaTEpHaIbI, pecypcsl IHTEpHET.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCSH:

0CO3HaBaTh [IEHHOCTh HAYYHBIX UCCIIEIOBAHUH, POJIb (H3UKK B PACIIUPEHHUH MPEJCTAaBICHUI 00 OKpYKaromeM
MHpE U €€ BKJIaJ] B YIy4IICHNE KaueCTBa KU3HU,;

UCTIONIb30BaTh IPHEMBl TIOCTPOCHUS (U3MUECKHX MOJAENeH, Toucka Hu (HOPMYJIHPOBKH JOKa3aTeNbCTB
BBIIBUHYTHIX TUIIOTE3 M TECOPETUUECKMX BBIBOJIOB HA OCHOBE SMIIMPHUUECKU YCTAaHOBJICHHBIX (DAaKTOB;

CpaBHUBATh TOYHOCTh M3MEPEHMS (PU3MUECKUX BEIMYMH IO BEIMYMHE UX OTHOCHUTEIBHOH MOTrPEIIHOCTH MPH
MIPOBEIECHNUH MPSIMBIX U3MEPEHHH;

CaMOCTOSITETIbHO IPOBOANTH KOCBEHHBIE U3MEPEHHS M UCCIIEAOBAaHHS (PU3MYECKUX BETUUMH C MCIIOIB30BAHUEM
PasIn4HBIX CIIOCO00B M3MEPEHMS (PU3NUECKUX BEIMYHUH, BBIOMPATh CPEICTBA U3MEPEHHS C YyUETOM HEOOXOIUMOM
TOYHOCTH U3MEPEHUM, 000CHOBBIBATH BEIOOP CrIOCO0a M3MEPEHHs], aA€KBATHOIO IOCTABICHHOM 3a/1aue, IPOBOIUTH
OIIEHKY JIOCTOBEPHOCTH IOJIyYEHHBIX PE3yJIbTaTOB;

BOCIIPHHUMATh HHPOPMALUIO (HU3NUECKOTO COJIEPKAaHWS B HAyYHO-TIOMYJISIPHOM JIMTEpaType MU CpeicTBax
MaccoBoi HH(OpMAIMK, KPUTHUYECKH OLEHHMBATH MOIYYEHHYIO HH(OpMAIMIO, aHATU3UPYS €€ COAep)KaHHE U
JaHHbIe 00 UCTOYHMKE HH(OpMaLny;

cOo3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHHs 0 (PU3MYECKUX SBICHUSX HA OCHOBE HECKOIBKUX
MCTOYHUKOB WH(OPMAIMH, CONPOBOXIATh BBICTYIUIGHHE IPE3CHTAlMEH, YYUThIBass OCOOEHHOCTH ayJUTOPHH
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 JBIKEHIE, OTHOCUTEILHOCTh MEXaHUYECKOTO JIBKECHUS, CBOOOZHOE TIaJIeHHE
TEJ, paBHOMEPHOE JBMKEHHE MO0 OKPY)KHOCTH, MHEPLUs, B3aUMOJIeIICTBHE Tell, peaKTHBHOE JIBM)KEHUE, Iepenadya
JaBJICHUS] TBEPABIMH TeNlaMM, >KUAKOCTSIMHM M Ta3aMu, aTMoc(epHOe MAaBJICHME, IUIaBaHHE TeJl, PaBHOBECHE
TBEPIbIX TeJ, HMEIOLIUX 3aKPEIUIEHHYI0 OCh BpalIEHUs, KojebaTenbHOE IBMKEHHE, PE30HAHC, BOJIHOBOE
JBIKEHHE (3BYK);

OINKCHIBATh M3YYCHHBIE CBOWCTBA TN M MEXaHWYECKUE SIBJICHUS, HCIONB3yd (U3MUYECKHE BEIMYUHBIL: IYTb,
nepeMelIeHne, CKopocTb, YCKOPEHHE, IEPUOJT 00palleH s, Macca Tella, INIOTHOCTh BEeIECTBa, CHila (CHila TSKECTH,
CHJIa yNpPYyTOCTH, CHWJa TPEHHUs), NaBJICHHE, MMITYJIbC Tella, KWHETHYeCKas HSHEprus, MOTeHLMANbHAs SHEpIHs,
MexaHu4yeckast paboTa, MexaHudeckast MomHocTs, KIIJ[ mpu coBepiieHun paboThl C UCIONB30BaHUEM IPOCTOTO
MEXaHH3Ma, CHJla TPEHWs, aMIUIUTYJAa, I[EePHOJ W YacToTa KoJieOaHWi, AJMMHAa BOJHBI M CKOpPOCTH €€
pacrpocTpaHeHusl; MPU ONHCAHUM NPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YyEMBIX BEIHYHH, WX
0003HAaYCHUSI U EJUHHIBI M3MEPCHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTD 3HaUeHHE (PU3NUECKON BEIIMUHHBL;

aHAJIM3MPOBATh CBOICTBA TeJI, MEXaHUYECKHE SBJICHHUA W TPOIECCHI, MCIOB3Ys (PU3MUecKre 3aKOHBI: 3aKOH
COXpAaHEHWS OJHEPIWH, 3aKOH BCEMHPHOTO TATOTEHHS, MPHHIWII CYNEPHO3UIHHA CHI  (HaXOXIEHHE
paBHozevictBytomerd cuibl), I, II u III 3akonsr HeloToHa, 3aKOH coxpaHeHHs HUMITyJbca, 3akoH ['yka, 3aKoH
[Nackans, 3akoH ApxuMezna; IpPH ATOM Pa3IHyuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA M €T0 MaTeMaTHYecKoe
BBIPAKEHUE;

pa3nuyaTth OCHOBHBIC TPU3HAKH H3YYCHHBIX (U3MUECKHX MOJENCH: MaTepualibHas TOYKa, WHEepLHaIbHas
CUCTEMA OTCUETA;
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peliaTh 3aja4u, UCIONb3ysl (DU3MUYSCKUE 3aKOHBI (3aKOH COXPAHCHHS SHEPTUU, 3aKOH BCEMUPHOT'O TATOTCHUS,
npuHimn cynepriozuuuu cui, [, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHUs HMMITyJbca, 3aKOH I'yka, 3aKoH
[Tackans, 3akoH Apxumena) U (OPMYIBI, CBSI3BIBAONINE (U3WUECKUE BEIWYUHBI (IIYyTh, CKOPOCTh, YCKOpPEHHE,
Macca Tella, IUIOTHOCTh BEIISCTBA, CUJA, NABJICHHE, UMITYJbC Tella, KMHETUYECKas 3HEPTHUs, MOTCHIUAIbHAS
SHEprusi, MexaHu4decKas padora, Mexanndeckas MomHocTh, KI1/] mpocTtoro mexanmsma, cria TPEeHHUS CKOIBKEHUS,
KOO(pGUIMEHT TpeHus, aMIDINTyAa, Nepuox W dYacToTa KoiebaHWd, [JIMHA BOJHBI M CKOPOCTh €€
pacnpocTpaHeHHMsI): Ha OCHOBE aHalM3a YCIOBHUS 3aJauyd 3alUCBIBATh KPAaTKOE YCJIOBUE, BBIICIATH (DHU3UUYCCKUC
BEJIMUMHBI, 3aKOHBI U (OPMYJIbI, HEOOXOUMBIE IS €€ PEIICHUS, IPOBOJIUTH PACUYCTHl U OIICHUBATH PEAbHOCTh
MOJTyYEeHHOTO 3HAYeHNS (YU3NUECKON BETHMINHBL.

BbINyCKHUK MOJYYHT BO3MOKHOCTb HAYYUThCS:

WCTIONI30BaTh 3HAHUS O MEXAHUYECKHX SBICHUAX B TIOBCEAHEBHOM JKU3HH I 00eCcTieYeHnsT Oe301MacHOCTH MIPH
oOpaimeHun ¢ mpuOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH, I COXPAaHEHHUS 3A0POBbI W COONOJEHHUS 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/I‘-IGCKI/IX 3aKOHax; MNPHUMEPLI HCIIOJIb30BaHUA
BO300HOBIISIEMBIX UCTOYHHKOB SHEPTHH; SKOJIOTHYECKIX TIOCTIEICTBUH HCCIeI0BaHISI KOCMUYECKOTO TIPOCTPAHCTB;

pa3nvaTh rpaHHIbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCeoOUIHii xapakTep (QpyHIaMEeHTAIbHBIX
3aKOHOB (3aKOH COXPAHCHUS MEXaHHYECKOM SHEPruM, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH BCEMHPHOIO
TATOTEHUS) ¥ OTPAaHUYCHHOCTH MCIIOB30BaHMS YaCTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u ap.);

HAXOAWTH aJIEKBATHYIO MPEIOKEHHOHN 3afade (PU3MUECKyI0 MOJAEeb, pa3peliaTth MpoOieMy Kak Ha OCHOBE
HUMCHOIIIUXCA 3HAHUHU 10 MEXaHHUKE C HCIIOJIb30BaHUEM MaTEMaTHYECKOI'O arrapara, TaKk 1 IIpu moMomu METO10B
OIICHKH.

TenjioBble SIBJICHUS

BbINyCKHUK HAYy4YUTCH:

pacro3HaBaTh TEIUIOBbIC SIBIICHHUS U OOBSICHATH Ha 0a3e NMEIOIINXCS 3HAHUI OCHOBHBIE CBOWCTBA WU YCIIOBHSI
MPOTeKaHUsl 3TUX sBIeHWi: nuddysus, u3MeHeHWe oObeMa TeNl NpU HarpeBaHWH (OXJIXKIACHHUW), OOJNBIIas
C)KUMaeMOCTh Ta30B, Mayias C)KMMAEeMOCTh JKHJIKOCTEH M TBEPIBIX TeJ;, TEIUIOBOE PAaBHOBECHE, HCIIapeHHE,
KOHJICHCAIT, TUTaBJIeHUE, KPUCTAUIH3ALNS, KHIIEHHE, BIQKHOCTh BO3/yXa, pa3jM4YHbIE CIIOCOOBI TeIIonepeiaun
(TerIonpOBOIHOCTh, KOHBEKIIHS, HM3IyYeHHE), arperaTHble COCTOSHHS BEIIECTBA, IOTJIONICHUE HSHEPTUU IpH
UCTIAPEHHH KUJKOCTH M BBIZIEJICHHUE €€ TIPY KOHJICHCALNH T1apa, 3aBUCHMOCTh TEMIIEpaTyphl KHIICHUS OT AaBJICHHS;

OTMCHIBATh W3yUYCHHBIE CBOMCTBA TEJ W TEIUIOBBIC SBJICHUS, MCIIONB3yS (PU3MUECKUE BEJINYHHBI: KOJIMUYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHS, TEMIIEpaTypa, ylelbHas TeII0OEMKOCTh BELIECTBa, yelbHas TeryIoTa TUIaBICHUS,
yIelbHas TEIIoTa mapooOpa3oBaHus, y/AeNbHas TEIUIOTa CrOPaHHs TOIUIHBA, KOA()(UIIMEHT OJIE3HOTO JIeHCTBUS
TEIJIOBOTO JBHTATENsl; MPH ONMCAHUM TPABMIIBHO TPAKTOBATh (PM3MYECKUH CMBICI HCIOJIB3YEMBIX BEIHYHMH, WX
0003HAaYCHUSI U EUHHIBI M3MEPCHUS, HAXOIUTh (POPMYIIbI, CBS3BIBAIOIIME JaHHYIO (U3IUUECKYIO BEIMYMHY C
JPYTUMH BEIMYMHAMH, BBIYUCIISTH 3HAUeHHE (U3NUECKON BEIIMUHHBL

aHAJM3UPOBATh CBOWCTBA TEJ, TEIUIOBBIE SBJICHHUS M IPOLECCHI, UCIOJB3YSl OCHOBHBIEC IMOJIOKEHHS ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS O CTPOCHUU BEUIECTBA M 3aKOH COXPAHECHHUS SHEPTHH;

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

NPUBOJUTH MPUMEPHI MPAKTHUECKOTO UCTIONB30BaHNS (PU3MUECKUX 3HAHUH 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, yAedbHas TEIIoTa CrOPaHMs TOIUIMBA, KOI((PUIMEHT
MOJIE3HOTO JIeHCTBUS TEIJIOBOIO ABUTaTelsl): HA OCHOBE aHAJIM3a YCJIOBHSI 3a[au 3alMChIBATh KPATKOE yCIOBHE,
BBIJICJISATh (PU3UYECKUE BEIMYMHBI, 32KOHBI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ PEUICHHUs, POBOJAUTH PACUeThl U
OIIEHUBAThH PEATLHOCTH IMOMYYSHHOTO 3HAUYEHUsI (PU3NIECKON BETMIHHBIL.

BbINYyCKHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

UCIIOJIb30BaTh 3HAHWS O TEIUIOBBIX SIBJICHHSX B ITOBCEJHEBHOM XHM3HH ISl oOecrieueHuss 0€30MacHOCTH IMPH
oOpamieHun ¢ npuOopaMM M TEXHHYECKUMH YCTPOMCTBAMHM, AJIsl COXPAaHEHHsS 30POBbsI U COOJIIONEHHS HOPM
9KOJIOTHYECKOTO MOBEACHUSI B OKPYXAIOWIEH cpene; MPUBOIUTh IMPUMEPHI SKOJOTHUECKUX MOCIEACTBHN PabOThI
JIBUTaTeNIe BHYTPEHHETO CTOPAHHs, TeIUIOBBIX U THAPOIICKTPOCTAHIINN;

pa3nMyaTh TPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHMMATh BCEOOIINH XapakTep (yHIaMEHTAIbHBIX
(u3nUecKknX 3aKOHOB (3aKOH COXPAaHEHUs SHEPTUU B TEIUIOBBIX MPOIECCax) W OTPAaHUYCHHOCTh MCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;

11



HAXOJWTh aJICKBATHYIO MPEUIOKCHHON 3ajade (PU3MUECKYH0 MOJEb, pa3peliath mpoOieMy Kak Ha OCHOBE
WMEIOIINXCS 3HAHUHA O TETJIOBBIX SBIEHHSIX C MCIIONB30BaHMEM MAaTEMaTHYeCKOTo ammapaTa, Tak U Py TOMOIIN
METOJIOB OIEHKH.

3J'leKTpI/I‘IeCKI/Ie U MAarHuTHbBIC ABJICHUA
BbINyCKHUK HAYYUTCS:

pacmo3HaBaTh AIIEKTPOMArHUTHBIC SBIICHUSI U OOBSACHATh HA OCHOBE MMEIOIINXCS 3HAHUIA OCHOBHBIE CBOICTBA
WM YCJIOBUS MPOTEKAHUS STUX SIBICHUH: IEKTPU3AIUS TN, B3AaUMOJICHCTBHE 3aps/IOB, JEKTPHUECKUN TOK U €ro
JeHCcTBUs (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE), B3aUMOJICHCTBHE MAarHUTOB, SJICKTPOMArHUTHAs WHIYKIUS,
JIEHCTBIE MAarHWTHOTO TOJS Ha TPOBOJHUK C TOKOM M Ha JBIDKYIIYIOCS 3apsDKCHHYIO YacTHILy, JeicTBHE
AIEKTPUIECKOTO TONS Ha 3apsDKEHHYI0 YacTHILy, DJIEKTPOMAarHUTHBIE BOJHBI, MPSIMOJIMHEWHOE PacIpOCTpaHEHHEe
CBETa, OTPaXEHHE U MPEJIOMIIEHUE CBETA, TUCIIEPCHs CBETA.

COCTAaBJISITh CXEMBI JIEKTPUUECKUX IIeTel ¢ MOocieloBaTeNbHbIM U MapajuleIbHBIM COSIUHEHUEM 3JIEMEHTOB,
paszimyasi yCIOBHBIE 0003HAYEHUS DJIEMEHTOB AJIEKTPUUECKUX Ilenel (MCTOYHHUK TOKa, KIF0Y, PE3UCTOpP, PeocTar,
JIaMII0OYKa, aMIIEPMETP, BOILTMETD).

WCIIOJIB30BaTh ONITUYECKUE CXEMBI JIJISl IOCTPOCHHUST M300paKeHHU B TUIOCKOM 3epKasie U coOuparomiei InH3e.

OTHCHIBaTh M3yYEHHBIE CBOWCTBA TEN M DJIEKTPOMATHUTHBIC SIBIICHUS, WCIIONB3YS (PM3WUECKUE BEITMYUHBL:
AIIEKTPUYECKHUN 3apsijl, CHIIa TOKA, JIEKTPHUECKOE HATIPSHKEHHE, DIIEKTPHIECKOE COMPOTHBIICHHE, yIEThHOE
COIIPOTHBIICHHUE BEIIECTBA, pab0Ta AIEKTPUIECKOTO TMOJIsl, MOIIHOCTh TOKa, (DOKYCHOE PacCTOSHHE U ONTHYECKas
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,
CBSI3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIHYHMHY C IPYTHMHU BETHUYUHAMHU.

aHATM3UPOBATh CBOMCTBA TeEJ, DJICKTPOMArHUTHBIC SIBIICHUS W TIPOLIECCHI, UCTOJNB3Ysl (DU3NUYECKUE 3aKOHBI:
3aKOH COXpaHEHHs DJJIEKTPUYECKOro 3apsiaa, 3akoH Oma ams ydactka uend, 3akoH [Dxoyms-JleHma, 3akoH
MIPSIMOJIMHEHHOTO PACIpOCTPAHEHUSI CBETa, 3aKOH OTPa)XeHHWs CBETa, 3aKOH INPEJIOMJIEHHS CBEeTa; MPH 3TOM
pa3nuyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MaTEMaTHYeCKOE BhIpKEHHE.

MPUBOUTH MTPUMEPHI IPAKTHYECKOTO NCTIONB30BaHMS (PH3MUECKUX 3HAHUN O AIIEKTPOMArHUTHBIX SBICHHUIX

peliaTs 3a/1a4m, UCTIONB3ys (U3NYeCKUe 3aKOHHI (3akoH OMa JuIs ydacTka Iemu, 3akoH Jxoynsa-Jlenna, 3aKoH
NPSMOJTMHEHHOTO PACIPOCTPAHEHHsI CBETA, 3aKOH OTPaKEHUs CBETAa, 3aKOH TMPEJIOMIICHHUS CBETa) U (HOPMYIIBL,
CBsI3BIBAIONINE (DM3MUECKUE BEMYHMHBI (CHJIa TOKA, DIIEKTPHUECKOE HANPSHKEHHE, IIEKTPUIECKOE CONPOTHUBIICHHE,
yAETbHOE COMPOTHBIICHHE BElIecTBa, padoTa AIEKTPUYECKOTO OIS, MOIIHOCTh TOKa, ()OKYCHOE pacCTOSHHE H
OTITUYECKAs] CHJIA JIMH3bI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JUTMHA BOJIHBI M 4acTOTa cBeTa, (DOPMYIBI pacueTa
3IEKTPUYECKOTO COTIPOTUBIICHUSA TIPH MOCJIEI0BATEIHHOM U MapajljIeIbHOM COeIMHEHUH ITPOBOJHHUKOB): HA OCHOBE
aHaJM3a yCIIOBUS 3aj[aud 3allUChIBATh KPATKOE YCIIOBHE, BBLACTATh (U3NUECKHE BEITMYMHBI, 3aKOHBI H (DOPMYIIBI,
HEOOXOJMMBIE MJII €€ pEIIeHUs, MPOBOIUTh pacyeThl W OICHWBATH PEATHHOCTHh TIOJIYYEHHOTO 3HAYEHUs
(hU3HUECKOM BETMUHHBIL.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTb HAYYUThCS:

UCITIOJIb30BaTh 3HAHUS 00 OJIIEKTPOMATHHUTHBIX SIBIICHUSX B TOBCEAHEBHOW IKU3HHM JUIS OOecrieueHHs
0e30macHOCTH MpH OOpalieHud ¢ MpUOOpaMH U TEXHUYECKUMH YCTPOMCTBAMH, JJISI COXPaHEHHS 370POBbS U
COOJIFOICHHST HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOIMIeH cpene; NPUBOIUTH IPUMEPHI  BIIHUSHUS
3NIEKTPOMArHUTHBIX U3ITYYSHHIA HA )KUBBIE OPTaHU3MBIL;

pa3nvaTh rpaHUIlbl IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB, IOHUMATh BCeoOUHii xapakrep (GpyHIaMeHTAIbLHBIX
3aKOHOB (3aKOH COXPAHEHUS JIIEKTPUUSCKOTO 3aps/ia) U OTPAHUYCHHOCTh MCIIOJBL30BaHUS YACTHBIX 3aKOHOB (3aKOH
Owma s yyacTtka nenu, 3akoH Jxoymns-Jlenna u np.);

UCITIOJIb30BaTh TPHEMBI TIOCTPOCHUS (U3MUECKHX MOjeNel, Toucka W (HOPMYJIHPOBKH JIOKa3aTeNbCTB
BBIJIBUHYTBIX THIIOTE3 U TEOPETUUYESCKHUX BHIBOJOB HAa OCHOBE AMIIMPUYECKH YCTAHOBJICHHBIX (DAKTOB;

HAXOJWTH aJIEKBATHYIO MMPEUIOKEHHOHN 3ajjade (PU3MUECKYI0 MOJENb, pa3peliarth mpolieMy Kak Ha OCHOBE
MUMEIOIINXCS 3HAaHWH 00 3JIEKTPOMArHUTHBIX SIBICHUSAX C UCTIOIH30BAHMEM MAaTEMaTHYECKOTO ammapara, Tak | Ipu
MTOMOIIIA METO/IOB OI[CHKH.

KBanroBble ABJIeHUA

BbINyCKHUK HAYYHUTCS:
pacCrio3HaBaTh KBAHTOBBLIC ABJICHUA H OOBACHATH Ha OCHOBE HMCIOIINXCA 3HAHWII OCHOBHBIC CBOMCTBA WU
YCIIOBHSI TPOTCKAHUS DTUX SIBJICHHWHA: €CTECTBEHHAs] M MCKYCCTBEHHAs] PagHOAKTHBHOCTH, O-, - W Y-M3IydEHUs,
BO3HUKHOBEHUE JIMHEHYATOTO CIICKTpa U3JIyYCHUS aTOMa,
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OIMUCBHIBATL U3YYCHHBIC KBAHTOBBIC SABJICHUA, UCIIOJIbB3Ys (1)I/I3I/I‘IGCKI/IG BCJIMYUHBI: MAaCCOBOC YHUCJIO, 3apsad0BOC
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
Q)HSI/IIJCCKyIO BCJIMYNHY C IPYTUMHU BCIIMUYNHAMU, BBIYUCIATL 3HAUCHUC (1)PI3I/IIIGCKOI>'I BCJIMYHUHDBI,

AHAJIN3UPOBATH KBAHTOBBIC ABJICHUA, HCIIOJIb3Y:s (I)I/I3I/I‘I€CKI/IC 3aKOHbI MW TIIOCTYJIATBhl: 3aKOH COXPaHCHUA
OHEPIHUH, 3aKOH COXPaHCHUA JJICKTPUYCCKOI'O 3apsaaa, 3aKOH COXpaHCHHA MacCCOBOI'0 4ucCJjia, 3aKOHOMCPHOCTHU
H3JIYyYCHHA MW IMOIJIOIICHHA CBETa aTOMOM, IIPpU 3TOM pas3jinvdaTrb CJIOBECHYIO q)OpMyJ'II/IpOBKy 3aKOHa M €ro
MAaTCMATHYCCKOC BBIPAKCHUC,

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

IMPUBOAWUTL NPUMEPHI IMMPOABJICHUA B IPUPOAC U NPAKTUYCCKOI'O UCIOJBb30BaHUA PAIUOAKTUBHOCTH, SAACPHBIX U
TCPMOSAACPHBIX peaKHI/II‘/'I, CIICKTPAJIbHOI'O aHAJIM3a.

BbInyCKHUK IOJYYUT BO3MOKHOCTh HAYYHThCH:

HCIIOJIb30BAaTh MOJYYCHHBIC 3HAHUA B HOBCCHHCBHOﬁ JKU3HU IIpU O6paHICHI/II/I (¢ HpI/I60paMI/I N TCXHUYCCKHUMU
YCTPOHCTBaMU (CUETYMK HOHU3UPYIOIIUX YaCTHII, AO3UMETP), AJSl COXpPaHEHHS 3J0POBbS M COONIOACHUS HOPM
AKOJIOTMYECKOr0 MOBEICHUS B OKPYKaOILEH cpene;

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

IMPUBOAWUTL MNPUMEPLI BIUAHUA PaJHOAKTHBHBIX I/I3J]yII€HI/II71 Ha JXUBBIC OPraHMU3MBbI; IMOHUMATb MPUHIIUIL
,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
pelIeHUs 3TUX MPo0JIeM, IEPCIIEKTUBEI UCIIOJIB30BaHUS YIPABISEMOr0 TEPMOSACPHOIO CHHTE3A.

JIeMEHTbI ACTPOHOMUH
BbInyCKHUK HAay4YUTCH:

YKa3bIBaTb HAa3BaHUA IIJIAHET ConneyHoin CUCTEMBI; pasjindyaTb OCHOBHBIC IIPHU3HAKK CYTOYHOI'O BpAIICHHUA
3Be3HOT0 Heba, nBrxkeHus JIyHsl, CoJIHIIA U IIJIAHET OTHOCUTEIBHO 3BE3I;

IMOHHUMATD pa3InIus MCKIAY FeJIHOLIeHTpPI‘IeCKOﬁ n FeOHeHTpH‘IeCKOfI CUCTCMAMU MUpaA,

BbInyCKHUK IOJYYUT BO3MOKHOCTh HAYYHThCH:

YKa3blBaThb O6IIII/IC CBOMCTBA M OTJIMYHUS IUIAHET 3€MHOM Tpynnbl U IJIAHET-TUTAHTOB; MaJIbIX TEJI ConHeuHno
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) COOTHOCHUTH NIBET 3BE3IbI C €€
TEMIIEpaTypoii;

pa3an4aTth THIOTE3bI O IIPOUCXOKACHUN CoJIHEYHOH CHCTEMBI.

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

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

[Ipenmer u Metonmbl (QU3MKH. DKCIEPUMEHTANBHBIA METOJ H3Yy4eHUs Npupozabl. M3mepeHue Qu3mueckux
BennuuH. [lorpemnocts wm3MmepeHus. OO0oOmeHHE pe3ybTaTOB dKclepuMenTta. HaOmiogeHuwe mpocTerimnx
SBJICHUHA W TIPOIECCOB TPHUPOJBI C TMOMOIIBI0 OPraHOB 4YYBCTB (3peHHs, ciyXa, ocs3aHus). Vcronb3oBaHue
MPOCTEHIINX M3MEPUTENBHBIX MPUOOPOB. CXeMaTUYECKOe M300paKEHHE OIMBITOB. METObI MOJyUYeHUS 3HAHUH B
(uzuke. DU3NKa U TEXHUKA.

JlabopaTopHas padora.

1.Onpenenenne EeHbI AeTICHUS U3MEPUTEIHHOTO MPHUOOpa.

I1. IlepBoHayanbHbIE CBEAEeHHS 0 CTPOEHHH BellecTBAa. (5 4acoB.)

T'unoresa o0 AMCKpPETHOM CTpoeHuM BelecTBa. MoseKyibl. HenpepbsIBHOCT M XAaOTUYHOCTh JIBHKEHHS YaCTHIL]
BemiectBa. Juddys3us. bpoyHoBckoe aBwkenue. Mojenu rasa, KUAKOCTH W TBEpaoro tena. B3aumojeiictue
YaCTHII BeNIeCTBa. B3anMHOE MPUTHKEHUE U OTTAIKUBAHUE MOJIEKYJT. TpU COCTOSIHUS BEIIIECTRA.

JlabopaTopHas padora.

2.M3mepenue pazMepoB MalbIX Tell.

I11. BzaumoneiicTBue Te. (22 yaca)
Mexannyeckoe ABIKeHHe. PaBHOMEpHOe M HE paBHOMepHoe ABmkeHue. CkopocTs. Pacuer myTh m BpemeHH
nBwxkeHuda. Tpaexropus. IlpsmonuneitHoe nBwkeHue. BzaumopeiictBue ten. Muepums. Macca. IIOTHOCTS.
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Wsmepenne macchl Tena Ha BecaX. Pacuer maccel M oObema mo ero rmiotHoctd. Cuma. Cuiibl B IpUpPOE:
TATOTEHUS, TSDKECTH, TpeHHs, ynpyroctr. 3akoH ['yka. Bec Tenma. CBs3b MEXIy CHIIOW TSHKECTH M MacCOM Tena.
HunamomeTtp. CroxeHne AByX CHJI, HAIIPaBIEHHBIX 110 OAHOM mpsaMoit. Tpenune. Yopyras gedopmanms.
JInabopamopmuwie padomet.

3.M3mepenne Macchl Tesla Ha PhIYaXKHBIX BEcax.

4. N3mepenue obbema Tena.

5.0mnpenenenue MIOTHOCTH TBEPOTO BELIECTBA.

6.I'panynpoBaHue Npy>KUHbI ¥ U3MEPEHHUE CUIT JUHAMOMETPOM.

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

Hasnenne. Onbir Toppuuennu. bapomerp-aneponn. ATtmocdepHoe AaBleHHE Ha Pa3IMYHBIX BHICOTaX. 3aKOH
[Tackans. CriocoObl yBenWdeHHS W yMEHbIIIeHHs JaBieHus. JlaBinenne ra3a. Bec Bo3ayxa. BozaymHas o6omouka.
Nsmepenne armochepHoro paaeiieHus. Manomerpbl. [lopiiHeBo#t xuakocTHBI Hacoc. llepenaua naBieHuUs
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. CooOmiaromue cocyapl. ApxuMmenoBa cuna. [mapaBmudeckwii
npecc. [InaBanue ten. [InaBanue cynos. BozayxomnnaBaHue.

JlabopaTopHas padora.

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

8.BrIsicHeHHE YCIOBHI MJIaBaHUS TENa B )KUJIKOCTH.

V. Pa6ora u MmomiHOCTb. JDHeprus. (14 yacos.)
Pabora. Momuocts. Oueprus.  Kunetnueckas osHeprus. [loTeHuumanbHas sHeprus. 3aKkOH COXpaHEHHS
MexaHndeckor sHeprud. IIpocteie mexanu3msl. KITJ[ mexannsmoB. Peryar. PaBHoBecue cun Ha peraare. MoMeHT
cwibl. Peruaru B Texauke, ObITY U nipupoie. [IpuMeHeHne 3aKoHa paBHOBeCHs pbrdara K 0JoKy. PaBeHcTBO paboT
MIPU UCTIOTIb30BAHHUH MTPOCTHIX MEXAHU3MOB. «30JI0TO€ MPABIIIO» 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 ki1acce

(68 vacos, 2 yaca B HEJEITIO)

I. TemioBble siBjieHus (26 yacoB)

Buytpennsin sneprus. TemmoBoe aBmwxenue. Temmeparypa. Temomnepenada. HeoOpaTumocts mpomecca
tertonepenayd. CBA3b TeMIIEPaTyphl BELIECTBA C XaOTUYECKHUM JIBHXKEHHEM ero 4actul. CrnocoObl M3MEHEHHS
BHYTpPEHHEW 5SHepruu. TermnonpoBogHOCTb. KoiM4YecTBO TEIIOTHL. YJAeNapHas TEIIOEMKOCTb. KOHBEKIMs.
Wsnyuenne. 3akoH COXpaHEHMs] SHEPrMU B TEIUIOBBIX TNporeccax. [lmaBneHune u kpucrammmzanus. Y enbHas
TemioTra TaBieHus. ['paduk 1uaBiaeHuss W oTBepleBaHMsA. lIpeoOpa3zoBaHue SHEPIUM NPH HM3MEHEHHAX
arperaTHoro COCTOSIHMS BellecTBa. lcmapeHme W KOHJEHcCalus. YJenbHas TeIuioTa MNapooOpa3oBaHUs U
KoHAeHcaruu. Pabora mapa u rasa mpu pacmmpenun. Kumenwe xuakoctu. BrmaxHocTs Bo3myxa. TemmoBble
JIBUTATEIHN. DHEPrus TOIUIMBA. Y IelbHAs TEIUIOTa CTOPAaHUsI.

Arperatabie coctosiHus. [Ipeo6pa3oBanue sHepruu B TeruioBbix apuratensx. KII/] remmoBoro neurarens.
®dponTanbHas JabopaTropHas padora.

2.CpaBHEHUE KOJIMYECTB TEMJIOTHI IPY CMEIIMBAHNN BOJBI Pa3HOM TEMIIEPATYPHI.

3.M3mepenne yaenpHON TEMI0EMKOCTH TBEPIOTO TeMa.

I1. DyiekTpUUYecKne sIBJEHHS H YJIEKTPOMATHUTHBIE siBJeHus1 (31 yaca)

OnexTpu3auusa Ten. ONeKTpUdeckuil 3apsaa. BzammoneiictBue 3apsnoB. JlBa BuAa 3IIEKTPUUYECKOTO 3apsia.
JIMCKPETHOCTh IEKTPUYECKOTO 3apsaja. DJIEKTPOH. 3aKOH COXPAaHEHUS NIEKTPUUYECKOro 3apsana. DJIEKTPUUECKOe
none. Dnekrpockon. CtpoeHne aroMoB. OOBICHEHHE IEKTPUUYECKUX sBICHUI. [IpOBOTHMKM M HENPOBOIHUKHI
3NeKTpuYecTBa. J{efiCTBUE ANEKTPUUIECKOTO MO Ha AIEKTPUUECKUE 3apsIIbl.

[locTosiHHBIN dreKTpUYecKUi TOK. VICTOYHHMKH 3neKTpuyeckoro Toka. HocuTenn CBOOOAHBIX 3NEKTPUYECKUX
3apsiioB B METaJUIaX, )KUIKOCTSIX U razax. JJIEKTpUYEcKas 1Ieb U ee cocTaBHble yacTH. Cuita Toka. EnuHUIBI CHITBI
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Toka. Ammepmerp. Usmepenue cunbl Toka. Hampstkenue. Eaununpel HanpsbkeHus. BomsTMmerp. M3mepenue
HaNpsOKEHUs. 3aBUCHMOCTD CHJIBI TOKA OT HATPSKEHHUSL.

ConporuBnenne. Emmanmesr comporuBnennsa. 3akoH Oma Uit ydacTKa dJIEKTpudeckod memu. Pacger
COTNPOTHUBJICHUSI TTPOBOJHUKOB. Y AEIbHOE colpoTuBicHUEe. [IpuMepsl HA pacueT CONPOTHUBICHUS MPOBOJIHUKOB,
CUJIbl TOKa U HanpspkeHus. Peocrtatel. IlocnenoBarenbHoe U MapajjieIbHOE COEIUHEHUE IIPOBOAHUKOB. JlelcTBHs
AIEKTPUIECKOTO TOKA

3akon Jlxoyns-Jlenma. PaGoTa anekTpudeckoro Toka. MOIIHOCT AJICKTPUYECKOTO TOKa. EquHUIBI paboThI
3JEKTPUIECKOTO TOKA, MPUMEHsIeMble Ha MpakTUKe. CUETYHK SICKTPUUECKON PHEPrUu. DIEKTPOHArpPEBaTEIbHEBIC
npubopel. Pacuer snekTposHeprum, MoTpeOiseMoi OBITOBEIMH TpubOopamu. HarpeBanme NpOBOIHHUKOB
SJEKTPUUYECKUM TOKOM. KOMWYecTBO TEIUIOTHI, BBIAENSEMOE MPOBOJHUKOM C TOKOM. Jlamma HakanuBaHUS.
Kopotkoe 3ambikanue. [Ipenoxpanurenu. MarautHoe mojie. MaroHutHoe mnosje npsiMoro Toka. MarHuTHBIC JTMHUU.
MarantHoe ToJie KaTYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHl W UX mpuMeHeHus. [locTosHHBIE MarHuTHl. MaramtHoe
MOJIE TOCTOSIHHBIX MAarHuToB. MarHuTHoe moje 3emiu. JleficTBME MarHUTHOIO MOJII HAa IPOBOJHUK C TOKOM.
DNEeKTPUIECKUN JBUTATEb.

Dponmanvusle 1adopamopHbie padomol.

4.COopKa 3IEKTPUIECCKON 1IeTIH U U3MEPEHUE CHIIBI TOKA B €€ Pa3INYHBIX YYaCTKaX.

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

6.PerynupoBaHue cUiIbl TOKA PEOCTATOM.

7.V3Mepenne conpoTHUBICHNS TPOBOIHUKA MTPH MTOMOIIHA aMIIepMeTpa U BOJIBTMETPA.

8.M3MepeHne MOIIHOCTH M PabOThI TOKA B AJICKTPUUCCKOM JlaMIIe.

9. COopKa AIIeKTpOMAarHUTa U HCIIBITAHUE €T0 IEHCTBHSL.

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

I11. CBeToBble siBieHus. (10 yacos)

Hcrounuku caera.

[IpsimonuHeiiHOe pacTpocTpaHeHHe, OTpakeHHe U mpesnomiieHne cera. Jlyd. 3akon orpaxkeHus cBera. [linockoe
3epkaino. JIunza. Onrtrdeckas cuna auH3bl. M300paxeHue naBaemoe JMH30#. M3mMepenne GoKycCHOTro paccTOsSHUS
cobuparoreit auH3bl. OnTrdeckue npudopsl. ['na3 u 3perne. OUky.

@ponmanvuvle 1adopamopmnbvle padomol.

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 B3auMoaeiicTBUsI U ABUKeHHs TeJl. (36 yacoB)

Marepuanpaas Touka. Tpaekropus. Ckopocts. Ilepememenmne. Cucrema orcuera. OmnpeneneHne KOOPIAMHATHI
OBIKYIIEro Ttena. ['paduku 3aBUCMMOCTH KHUHEMAaTHYECKMX BEJIMYMH OT BpeMeHH. lIpsimonuHeiiHoe
paBHOYCKOpeHHOE JBMXKeHHE. CKOpOCTh paBHOYCKOPEHHOro ABMKeHUs. IlepeMelienne mpu paBHOYCKOPEHHOM
nBwkeHnn. OnpesenieHne KOOpAWHATHI JABKYIIEro Tena. ['paduku 3aBUCHMOCTH KHHEMATUYECKUX BEJIMYMH OT
BpeMeHH. Y ckopeHune. OTHOCUTENbHOCTh MEXaHNYECKOT O ABIKEHUS. MIHepIranpHast CucTeMa OTCUeTa.

[lepBoiit 3akoH Hetorona. Bropoii 3akon Heiotona. Tpermii 3akon Heiotona. CBoOomHoe naneHue 3akoH
Bcemupnoro tsarorenus. KpuponuneilHoe aBukeHUe JIBUKEHUE IO OKPY>KHOCTH. VICKYCCTBEHHBIE CIIyTHHKH
3emuu. Paketsl. Mimmynbe. 3akoH COXpaHEHUs UMITyJibca. PeakTHBHOE ABIDKEHHE. [[BrkeHne Tena OpOomeHHOTO
BEPTUKAIBHO BBepX. J[BKeHHe Tena OpOLICEHHOrO MOJA YIJIOM K TOpHU30HTY. J[BmKeHue Tena OpOILEHHOTO
TOPU30HTAJIBHO. Y CKOpEeHHe cBOOOIHOTO MaJeHNsl Ha 3eMIle U IPYTuX IUIaHeTax.

@DponmanvHble 1a00pamopHvle padomul.

1. UccnenoBanue paBHOYCKOPEHHOTO ABIKEHHS 0€3 HaualbHOW CKOPOCTH.

2.13mepenue ycKopeHus: CBOOOHOTO TaIeHHU.

I1. Mexanuveckne koJjie0anus U BOJHBI. 3BYK. (15 yacoB)
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Mexannueckue konebanus. Ammmtyaa. Ilepuoa, gacrora. CBoboanbsie konebanus. KomnebarenbHble CHCTEMBI.
MasTHuK. 3aBUCUMOCTh IEPHOAA M YaCTOThl HUTSHOTO MasTHHKA OT JUIMHBI HUTH. [IpeBpaiuieHue 3Hepruu mnpu
K0JIeOaTeIbHOM JIBHKECHUH. 3aTyxaromue konebanus. BeiHyxneHable konebanus. Mexannyeckue BoiaHbI. JlnuHa
BonHbL. [IpomonbHble U monepeyHble BOMHBL. CKOPOCTH paclpocTpaHeHHs BOMHBI. 3BYK. BricoTa u TeMOp 3ByKa.
I'pomkocTs 3ByKa/ Pactipoctpanenwue 3Byka. CKOpocTh 3Byka. OTpakeHue 3Byka. Ix0. Pezonanc.

®dpoHTagpHAs TabopaTopHas padora.

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

I11. DaekTpomMarHuTHbIe siBJeHUs. (24 yaca)

JeiicTBe MarHMTHOTO TOJsI Ha JJEKTpHYecKWe 3apsiabl. ['paduueckoe H300pa)keHWE MAarHUTHOTO OIS
Hanpasnenue Toka u HanpasjeHHE €r0 MarHUTHOro nojsi. OOHapys>keHHe MarHUTHOT'O II0JIS 10 €r0 ACHCTBHIO Ha
anekTpuueckuil Tok. IlpaBuno neBod pyku. MarHUTHBIM NOTOK. OJIEKTpOMAarHUTHas HHAYKUUA. SBneHue
3JIEKTPOMATrHUTHON MHAYKLUU. [TosydeHHne IEpEMEHHOTO0 IEKTPUIECKOT0 TOKA.

OnexTpomarauTHoe nosie. HeogHopoaHoe u HeogHOpoAHOE Moiyie. B3auMoCBA3b 3JEKTPUUECKOr0 U MarHUTHOTO
noJjel. DIeKTpOMarHuTHble BOJHBL. CKOPOCTh paclpOCTPaHEHUS SIEKTPOMArHUTHBIX BOJIH. DJIEKTPOIBUraTENb.
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-usiaydeHue. OMBITHI M0 pacCeMBaHHIO ajb(a-yacTuil. [LmaHeTapHas
Monenb aroma. ATomHOe sapo. [IpoTOHHO-HEHTpOHHAsT MOAENb siApa. MeTombl HAONIONEHUS U PErHCTpaIid
gacTull. PagmoakTuBHBIE TpeBpallieHus. ODKCIepUMEHTaJIbHbIE METOJBL. 3apsina szapa. MaccoBoe 4YHCIO sJipa.
Snepubie peakuuu. lenenue u cunte3 aaep. CoxpaHeHue 3apsa U MAacCOBOTO YHCIA IPU SIAEPHBIX 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. SnepHsiit peaktop. [IpeoOpaszoBanue BHyTpeHHel SHepruu siiep B DIEKTPHUYECKYIO
3Hepruto. AToMHas sHepreTuka. TepMmosinepHble peakiiuu. bronoruueckoe neiicTBrue paguaum.

®ponTanpHas maboparopHas padorTa.

5.W3y4eHue neneHus aapa aroMa ypaHa 1o GoTtorpaduu TPEeKoB.

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

V. Ctpoenue u 3Bosouusi Becesiennoii (5 yaco)

CocraB, crpoernue u npoucxoxaenne ComuedHon cuctembl. bombiue Tena CoHEUHOH cucTeMbl. Maible Tena
Conneunoit cuctemsl. Ctpoenue, uziyuenue u spomtonus Connua u 3se31. CTpoeHue u 3Bodtonus BeeneHHol.

V1. Iloropenue (5 1)

KanennapHo-remaTu4eckoe nJIaHUpOBaHue 7 KJIacc.

Ne | Jlara | HaummeHOBaHHe TeMbI Koa-Bo Hcnoab3oBanue pumeyanue

n/n 4acoB o0opyroBanus

Beenenue 4

1/1 ®usuka — Hayka o0 1 § 1-3, 3amucarh B TETP
[IpUpoOaC. Hexoropsre IBa-TpU mpuMmepa Gus.
busnyeckue - TEPMUHBI. SABJIeHMH,
HaGmronenus u ombIT.

HaOII0/1aeMBIX B

npupoje. 3amaud W3
cooprmka Nel,2,5.

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

3/3 TouyHOCTE u 1 JIuHelika, JIeHTa § 5,6 BBINOIHUTH 3a1. B
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MOrPEIIHOCTh MepHas, KoHLIE § 5,6 3amoJIHUTH
U3MEpEHUH. M3MEPUTENBHBIA | TaGmumy  cocTaBICHHYIO
LITMHAD, Ha ypoke. Haiitu B
TEPMOMETD,
— WHTEpPHETE PACCTOSIHUE OT
TeMIEpaTyphI 3emimu 1o CoumHiia, ooIee
KOJIMYECTBO KJICTOK
YyeloBeKa U JIMAMETDP
BOJIOCAQ, 3amucaTrb  JOTH
3HAYCHHUsI B CTAaHIAPTHOM
Buge. lloaroroBUTBCS K
nabopaTopHOH pabore
Nel.

4/4 JlaGopaTopHas  pabota 1 JIuneiika, eHTa [ToBroputs §1-5. Pemmthb
Nel «Omnpenenenue 1eHbI MepHas, u3Mepu- | 3anauu:l.Onpenenutsb
JeIICHUS IIKaJIbI TEJIbHBIN 11U~ LIEHY JE€JEHUs JUHEHKU
U3MEPUTENIHLHOTO JIMHAP, TCPMO- UMeIoIIeiics y Bac JoMa U
npudopar» METP, AaTHHK npenen €  HM3MEPEHHUS.
TEMIIEPATYPhI .

N3mepbTe ¢ €€ mOMOUIbIO
BBICOTY 4YallHUKa, JIUHY
MOOWIBHOTO  TesedoHa.
Pesynbrarel 3anumuTte B
TETP C y4eTOM
MOTPEIIHOCTH U3MEPEHHH.
2. CocraBbTe TaOIMIY, B
KOTOpPOH B OJUH CTOJOEL
BITHCAHBI: BBICOTA
JIECTHHIIBI,
MPOIOIDKUTEITBHOCTD
ypoKa, Temmeparypa Teia
co0aky, BeC TIaKera C
caxopoM. B np cronbGer
BIIUIINTE  NpUOOpBL, C
MOMOIIBI0 KOTOPBIX 3TO
MOXHO  H3MEpPUTh. 3.
Hcnons3ys WHrepHer,
3amummMTe B TeTp. (HE
Oonee 6 mpeANIOKEHUIA)
JIOCTHOKEHUST B 00JacTH
HayKu YUEHBIX:
JlomoHOCOBA, Tlammnes,
Koponesa. 4. Onpenenure
LEeHy JeTIeHUS
Tpa"cnoptupa. Hauepture
MIPOU3BOJIBHBIM  Yroll H
U3MEpPHTE €TO0.

HepBOHa‘IaJIbeIe CBCACHHA O S
CTPOCHUHU BEIIECCTBA

5/1 Crtpoenue BEIIIECTBA. 1 Kommerotep, wmu- | 87-9 |, 3amaHue B KOHIE §
Mounekynsbl. Kpockon  Owomno- | 9, moxroroButscsi k JI/P
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BpoyHoBCKOE ABUKEHHE. ruyeckui,  karis | No2
MOJIOKa,  pa30aB-
JIEHHOT'O BOJOU
6/2 ®dponTaNBEHAS 1 [ToBTOPUTH § 7-9,
nabopatopHass ~ pabora Odopmuts 1260paTOpHYIO
«M3mepenne  pa3mepoB paboTy, CBEpUTH BBIBOJIBI,
MaJbIX TEI clenaHHbBIE B pabore, C
MarepuaioM rmnaparpada.
7/3 Huddy3us. 1 § 10, 3agaum: 1.
BsaumonaericTBuit OnrHaKoBBI MOJIEKYJIBI B
MOJIEKYI. ropsiaiem Kode u
XOJIOJIHOM ~ MHUHEPAIbHOMN
Bone? 2. [Ilouemy B
ANEKTPUYCCKOM YailHUKE
YKa3bIBAC€TCSI  MAaKCUMYyM
€ro HaloJICHUs, XOTSA B
HEM €eCTh MECTO JUIs
Boabl? 3. Ecinm kanmHyTh
KaIreabKy pPacTUTEIBHOTO
Macjga Ha IOBEPXHOCTH
BOABI, TO OHA HAYHET
pacTeKaThCsl. Kakyro
HAaUMEHBIIYI0  TOJIIHHY
MOXXET MMETh ¢ TIJIeHKa?
§11, 3amanme B koHIE §11,
3anaumu: 1. ITouemy
BEIMBITBIC TOpSTUEH BOIOU
CTaKaHbI HEJTb3s
BCTaBJISITh OJIMH B
Ipyrou? 2. ITocne
KyIaHus Ha Tene
OCTAIOTCS KaIleJIbKH BOJIBI.
OObscHUTE TMOYEMY 3TO
MIPOUCXOIHT.
8/4 ArperatHbie 1 § 12, 13. 3aganue B KOHIIE
COCTOSIHHSI §13. «IIpoBepb cebs»
BEIIIECTBA.
9/5 [ToBTOpEHUE 1 1
00o00mIeHNe
OCHOBHBIX
MTOJIOYKEHUH TEMBI
«[lepBoHauaIbLHBIC
CBEICHHUS O
CTPOCHHH BEIECTBA
B3aumoneiicTBue Tea 22
10/1 MexaHn4eckoe 1 IItaTuB mabopa- § 14,15, Yp.2. 3ananus B
TBIKEHUE TOPHBINA, MEXaHU- | KOHIIE
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YyecKasl CKaMbs,
OpyCOK JiepeBsiH-
HBIH, DJIEKTPOH-
HBII CEKYHJIOMED
C JaT4YUKaMHU,
MarHuTOYIpaB-
JIIEMBIE TePKO-
HOBBIE JJATYUKHU

§ 14,15

CEeKyHJI0Mepa
11/2 CxopocTs. Enuannpn § 16.Yup.3.3ananue B
CKOpPOCTH komue §16
12/3 Pacuer mytd u § 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.
MAaccChI TeJIa Ha Becax. 3amanne B KOHIE §
21.IlogroroBuThCs K
JI/P
17/8 JlabopaTopHas pabota HabGop Ten pasz- 3amaun Nel40,148,149
«U3mepenue MaccChl HOW MaccChl,
TeJla Ha PBIYAXKHBIX, JJIEKTPOHHBIC BE-
SIIEKTPOHHBIX BECAX) CBI
18/9 IImoTHOCTE BemecTna. § 22. Vmp.7. 3aganue B
KOHIIE § 22
19/1 Pacuer maccer u 00bema § 23. Yop.8. 3amanue B
0 TeJa 1Mo ero IIOTHOCTH. KOHIE § 23
[ToaroroBuThCs K
nmabopaTopHBIM paboTam
20/1 JlaGoparopHbIe pabOTHI « Ha6op Ten pasz- 3amaun Nel57,170,172
1 N3mepenune oobema HOW MAacChl, MEH-
Tenay, «OnpeneneHue 3ypKxa, 3JICKTPOH-
IJIOTHOCTHU TBEPJIOTO HBIC BEChI
Tean.
21/1 Pemrenue 3anau [ToBTOpUTH TEMBIO
2 «MexaHuueckoe
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JIBIOKCHHUEY, «Maccay,
«IImoTHOCTE  BEHISCTBAY.
Pemmte 3agaum  Nel66,

173,174,179

22/1 KonTponbHas padora Nel
3 «[1710THOCTH BEIIECTBAY»
23/1 Cuiia § 24
4
24/1 SABnenue TATOTCHHUSI. § 25. VYmp. 9. 3amaum
5 Cuna Tsxectu. Cuna Ne205, 206, 211
TKECTH  HA  JIPYTHX
IJIaHEeTax.
25/1 Cuna [Iratus ¢ xpeme- | §  26.  3amaum  Ne
6 YIIPYrocTH. KoM, Habop mpy- | 222,224,225
3akon ['yka. KUH, Ha0Op Py
30B, JIMHEHKa,
JIMHAMOMET]
26/1 Bec Tena. § 27,28,29. VYmp. 10.
8 IToaroroBuThH
Mpe3eHTAllMi0 10  TeMe
«ConHeyHas cucTeMa
2711 JAunamomerp. JluHamoMeTp ¢ § 30. Yup.11.
9 (poHTATEHAS IIPEACIIOM U3Me- 3anmaun Ne233, 234
naboparopnas pabota
«'pamyupoBanue penns 5 H, npy-
NPYKUHBI U ©3MEpEHUE KWHBI Ha TTaH-
CWJIBI TPEHUS C 1ieTe, Tpy3sl
TOMOTIIBIO maccor mo 100 T
JTUHAMOMETPA»
28/2 Crnoxenne JOByX CHI, [ITaTus, peryar, § 31. Yop. 12. 3apaun
0 HATPAaBJICHHBIX MO OJHOMN JUHEHKa, 1Ba NoD26.243
TIPSIMOiA. OJIMHAKOBBIX TPY- ’
PaBHOECTBYIOIIAS CHIL 3a, J1Ba O710Ka,
HUTh HEPACTSIKU-
Masi, JIMHEeHKa
HU3MEpUTEIIbHAS,
JIMHAMOMET]
29/2 Cuna TpeHusl. JepeBsiHHBII § 32,33, 34. Ymp. 13.
1 OpYCOK, Habop
Ipy30B, MEXaHU-
qeckas CKaMbl,
JTIMHAMOMET]
30/5 KonTponpHas padora No2

«Cuibn»
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31/2 AHanms OIIIMOOK, 1
2 JONYLICHHBIX B
KOHTPOJIBHOU paboTe.
JlaBjieHHe TBEPABIX TeJl, *KHUJAKOCTEH H 21
ra3os.
32/1 JlaBneHue TBEPAOIO TENa 1 § 35, 36.
VYmp.14(1,3,4), 15.
3amauu B KoHIIe § 35 1
8 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. 3aKkoH O0ouast éMkocTb, | Ne 307, 309
[Tackains TpyOKa, JInHEeHKa
34/3 Pacuer JIaBJICHHS §9,40. Yap. 17. 3ananue
JKUOKOCTM Ha [OHO WU 1 B koHI1Ie § 40.
CTEHKH COCY/Ia.
35/4 Pemenue 3agau no teme 1
«/laBieHne B KHIAKOCTH
u ra3e. 3akoH [lackansy.
36/5 CooOmraromuecs cocyabl § 41. Ynp. 18 3aganus 1-3
1 B KoHIle § 41
37/6 KonTpomnbnas padota 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 bapometp-anepoun. § 45, 46. Ymp. 22, 23.
ATMocdepHOe naBieHUE 1 3ananue B KoHIIe § 46.
Ha pa3HbBIX BBICOTAX.
41/1 ManomeTpsl. 8 47.
0 1
42/1 [TopuiHeBoit 1 § 48,49. Ynp. 24, 25
1 SKAKOCTHBIN Hacoc.

I'mpapaBnnueckuit mpecc.
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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 ®ponrasnbHas 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), rpyvz
JKUIKOCTD TEIIO». OUIMHAPAYCCKAN
U3 CTalk, Tpy3
HWIAHAPUYECKUN
13 aJIOMHHHCBO-
r'0 CILJIaBa, HUTh
46/1 [TnaBanue Te. 1 § 52. VYmp. 27(1-3).
5 3agaHue B KoHIle § 52
47/1 [TnaBanue cynos. 1
6
48/1 Pemrenue 3amau mo teme 1 [ToBTOpPHTE § 32.
7 «[lnaBanue Tem» Samaun Ne 434, 437.
[ToaroroBuThCA K JI/p.
49/1 ®poHTanbHas 1 Junamomerp, ITosTOoputs § 51, 52.
8 maboparopHas pa60T'f WTaTUB 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 [ToBTOpenue " 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.
IInaBanue Ten»
Pabota u MOIIHOCTB. DHeprus. 14
53/1 Mexannueckass pabora. 1 § 55. Ymp. 30 (1,2)
EnuHuIbI paboTI. 3aJaHue B KOHIIE § 55.
54/2 MOoOIIHOCTE. Enuunist 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 Mowmenr cuisl. Pordaru B §59. 3amaum Ne572-574.
TCXHHKE, ObITY u [ToxroroBka k 1/p
MIPUPO/IE.
60/8 ®dpoHTampHas Poryar ¢ kpeme- | § 60. IloBroputs § 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, JH-
HAMOMETp,  IITa-
THUB, INHEHKA
62/1 LlenTp TsKecTH TEma. § 63. 3agaua: Onpenenuts
0 [EHTP TSKECTU 3aKJIaJKHy,
KOBpHUKa JJISi MBIIIH, JTHCT
KapTOHa.
63/1 Vcenosus paBHOBECHS § 64. 3agaunm Ne607, 608,
1 Te7. 611, 314, 615.
64/1 KIT mpocThix § 65, 3amaunm Ne 598-601
2 MEXAHU3MOB MOATOTOBUTHCS K JI/P.
65/1 ®ponranbHas [ITarus, [ToBTopuTs § 57-65
3 naboparopHas ~ pabora MeXaHMIecKas
«Onpenenenune KI1JI npu CKaMbs, BPYCOK ¢
nogbeMe Tena 1o

HAaKJIOHHOM IIOCKOCTH

KPIOYKOM,
TuHelKka, Habop
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I'py30B,

JTIUHAMOMETD
66/1 O06o0mmenue u 1
4 IIOBTOPEHHE
67/1 KonTponbnas pabota Ne 1
5 6 «HUtoroBas
KOHTpOJIbHAst paboTa»
68/1 Ananms oMbk 1
6 JOITYIIEHHBIX B
UTOTOBOM KOHTPOJILHOM
pabote
KasengapHo-teMaTuyeckoe miiaHupoBanme 8 Kiacc.
Ne | Jlara Conep:xaHue(TeMa ypoka) Hcnoan3oBanue Mpumeyanue
/I o0opyaoBaHMsA
‘ TenuoBble siBjeHusi (26 yacoB)
1 Tennosoe neuxenue. Temneparypa. JlaGopaTopHsblit 81
TEPMOMETP, JaTYUuK
TEMIICPATYPhbI
2 BHyTpeHHs4 sHEprusl. JlemMoHCTparms 82, ymp.1
3 CriocoObI I3MEHEHUs BHYTPEHHEH «3menenme 83, ymp. 2
SHEPrUM Tena. BHYTpEHHEH
SHEPTruu Tena TMpHu
TPEHUU U  yJapey:
JaTUYnK
TEMIIEPATypPhbl,  JIBE
JIOCKH, JiBE
CBUHIIOBBIC ia-
CTHUHKH, MOJIOTOK
4 Bupl Terionepeaayn. 84, ymp. 3
TennonpoBoAHOCTS.
5 Konsexkrus. U3nydenue. JleMOHCTpaLIHs 85, 86, ynp.4,5
«[Tormouienune
CBETOBOM JHEPTUM:
7B JaTYMKA TEMIIe-
partyphl, Jamria, JINCT
O6emoi  u  uépHOU
OymMmaru, CKOTY
6 KonunuectBo TemnoTsl. Equnuiibr 87, 88, ymip. 6,7
KOJIMYECTBA TEIJIOTHI. Y JeNIbHAs
TETJIOEMKOCTb.
7 Pacuer xonmvecTBa TETUIOTHI, 89 , ymp.8

H€O6XOI[I/IMOFO AJIsL HarpeBaHuA TC1a

HJIN BBIACIIIEMOI'O UM IIPU
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OXJIAXKACHHUH.

8 ®ponTanbHasA JadopaTopHas padora | JlaTumk [ToBTopuTs 89
Nel. «CpaBHeHMe KOJIHYECTB TeMIepaTypsl,
TEMJIOTHI MPH CMEIIUBAHUU BO/IbI TEPMOMETP,
pa3Hoii TeMnepaTypbi». KaJIOpUMETP,
MEPHBIN LUIUHID
(MeH3ypka),
nabopaTopHbIe
CTaKaHbl, Topsiyas u
X0JI0/IHasl BOJIA
9 VpaBHeHHE TEMIOBOro Oajganca. 89,
10 JlaboparopHasi padora Ne2. Jatunk  temmnepa- | Ne715,716,720,730
«H3MepeHne yaeJabHOU Typbl,  TEPMOMETD,
TEeNJIOEMKOCTH TBEPAOI0 TeJiay. KaJIOPUMETP,
ropsiyas MXOJIOJHas
BOJIa, MEPHBINA 1H-
JUHAp, Tpy3 LHU-
JIUHJIPUYECKU N C
KPIOYKOM, HUTB,
JIEKTPOHHBIE BECHI
11 DHeprus TOTMBa. Y IeJbHas TEIIoTa 810, ynp.9
CTOpaHHsI.
12 3aKOH COXpaHEHMsI U IPEBPALLCHHUS 811, ymp.10
SHEPrUM B MEXAHUYECKHUX U TETJIOBBIX
mpoueccax.
13 KonTposbHnas pa6ora Nel no reme:
«TenioBble sIBJIEHUS».
14 ArperatHbie COCTOSIHUSI BEIIECTBA. 812-14, ymip.11
[TnaBiieHne u OTBEpAEBAHKE
KPUCTAIIMYECKHX Tell.
15 ['paduk nnaBieHUs U OTBEPACBAHUS JTemoncTparmst Ne 1. 815, ymp.12

KPUCTAJUIMYECKUX TEIl. Y IeJIbHAs
TEIJIOTA IUIABJICHHUS.

«Onpenenenue

yA€IbHOMN TETUI0TH]
IUIABJICHUS JIbJaY. JaT-
MUK TEeMIIepaTyphl,
KaJIOPUMETP, COCYI C|
TAIOILIUM JIbJIOM, COCY/]I

c BOJIOM, JJIEK-
TPOHHBIC BECHI.
Jlemonctpanust Ne 2.
«ObpazoBaHue
KPUCTAJIIIOBY:
MUKpPOCKOTI, TPOOHpKa
c HACKIIEHHBIM
pacTBOpoM
ITBYXPOMOBOKHUCIIOTO

AMMOHUS, TMMPECAMCTHOC

ICTCKJIO, CTCKJISTHHAas
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majJjoukKa

16 Pemenue 3amay o teme «llitaBinenue
TE»

17 Hcnapenue u KoHASHCAITHSI. JTeMoHCTpaIms §16-17, ymip.13
HacpIeHHbIl 1 HEHACBIIICHHBIHN TTap.  (IcapeHue CIUpTay:

MATYUK TEMIIepaTyphl,

MpoOupKa, JIu- CTOYKY

Oymaru, PE3UHKH,
a3Hble CIIUPTHI

18 Kunenue. Y enbHas Temiora JTeMOHCTpaIHs 818,20, ynp.14(2,4),
napooOpa3zoBaHusl. M3ydenue 1pomuecca yup-16(4,5)

KUTICHUS BOJBD»:
IMaTYuK TeMIepa-
TYpPBI, IITaTUB
[YHUBEPCAJIbHBIN,
Kos10a CTEKJISTHHAS,
CITUPTOBKA,
MoBapeHHas COJb

19 Bnaxxnocts Bozmyxa. CiocoOsl Jlarunk Temmeparypsl, 8§19, Ne800,803,839
orpezeNieHus BIaKHOCTH BO3yXa. TEPMOMETP, MapJis, CO-|
®poHTanpHasg 1abopaTopHas padoTta CyIl ¢ BOJOM
Ne3 «/3mepeHne BIa)KHOCTH BO3AYXa»

20 Pemenue 3amgau mo Teme: «ArperatHoie Ne779,787,795,827
COCTOSTHUSI BEIIECTBA»

21 OO0bsicHeHHE arperaTHBIX COCTOSTHHI Ne864, 867, 838,842
BelIeCTBa HA OCHOBAaHWU aTOMHO-

MOJICKYJISIPHOTO CTPOCHUS

22 JlBurarenb BHyTPEHHETO CrOpaHUs 821,22

23 [TpuHIMI NEHCTBUS TETIOBON 823
MamuHbl. [lapoBas TypOuHa.

24 KITJI TerioBoro aBUraTels. 824

25 Pemrenue 3aga4u no teme «Haxoxnenue Ne783,794,824
KIIJI TermoBoro aBUraTeis»

26 KontpoabHasi padora Ne2 nmo teme:

«H3MeHeHHe arperaTHbIX COCTOAHU I
BEIECTBAY.
\ DJIeKTPHYECKHE U YJIEKTPOMATHUTHBIE siBJIeHUd (314)

27 OnekTpusanus Tei. Bzanmonaeiictue §25,Ne892,894,895,
3apspKEHHBIX Teql. J[Ba poaa 897
AIEKTPUUYECKUX 3aPSIOB. DIIEKTPOCKOIL.

28 DJIEKTPUUYECKOE TTOJIE. 826,27, ymp.19,Ne907

29 JlenuMocCTh 3JIEKTPUUYECKOTO 3apsia. 828,29, ymnp.20
OnekTpoH. CTpoeHHEe aTOMOB.

30 OOBSICHEHHE DJICKTPUICCKUX SIBICHUM. 830,31, Yup.21

31 OnexTpudeckuid ToK. M cToOUHUKH 832,33

SJICKTPUYCCKOI'O TOKA. SJICKTpI/I‘-IeCKaSI
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Oerb U €€ COCTaBHbIC YaCTU.

32 DIIEKTPUUECKHUI TOK B METaJLIax. 834,35,36, ynp.23(1,2,3)
JleficTBUS 3EKTPUYECKOTO TOKA.
Hanpasnenue Toxa.
33 Cwiia Toka. AMnepmetp. M3mepenue 837, ymp.24
CHWJIBI TOKA.
34 ®ponraabHas jJadoparopHas padora | Jatunk Toka, am- | 838, ynp.25
N4, «Coopka 31eKTPHYECKOM ey U | IIEpMETP
H3MepeHHe CUJIbI TOKA B ee JBYXIIpeIeIbHBIN,
Pa3JIMYHBIX YYACTKAX). WCTOYHUK TUTAHHUS,
KOMILIEKT MPOBOJIOB,
PE3UCTOPHI, KITFOY
35 DIIEKTpUUYECKOE HarpsikeHrue. EauHus 839,40
HanpspkeHus. Boibtmerp. M3mepenue
HaIPSKCHUSL.
36 MdponTanbHas JadopaTopHasi padora | [aTumk Hanpsi- | 841,42, ynp.26,27
NeS. «3mepeHue HANIPSAKEHUS HA JKEHUs, BOJBT METpP
PA3TUYHBIX YYACTKAX IEKTPUUYECKOH | IBYXIIpe- JIeJIbHBIH,
e, UCTOYHUK ITHTaHUS,
KOMILIEKT TPOBOJIOB,
PE3UCTOPHI, KITFOY
37 DIIEKTPUUECKOE CONIPOTUBIICHUE 843,ymp.28
MPOBOJHUKOB. Y IEIBHOE
compoTuBiieHue. PeocraThl.
38 3akon Oma ayist y9acTka [erH. JleMOHCTpaIHs 844, ynp.29(4-7)
«HccnenoBa- HUE
BaBHUCHUMO CTH CHJIbI
TOKa B TIPOBOJIHUKE OT|
HATPSKCHUSD»: JATYUK
TOKa, JAaT4YUK  HaA
MPsDKEHUS, PE3UCTOP,|
peocrar, HMCTOYHUK
MUTAHUS,  KOMILIEKT|
MPOBOJIOB, KITFOY
39 Pemenue 3amau nmo teMe: «3axkoH Oma. 1055,1056,1066
BerancieHue conpoTHRICHUS
MIPOBOJHUKOB)
40 ®poHTaNbHAas JadopaTopHasi padora | JlaTunk TOKa, | 8§46, ynp.30(1,2,4)
Ne6 «PerynupoBanue CHJIbI TOKA peocrar, HCTOYHHUK
peocTaToM» MMATaHUS, KOMILJICKT
MIPOBOJIOB, KIIIOY
41 ®poHTaNbHast JaGopaTopHas padora | [latunk Toka, maruuk | 847, ymp.31
Ne7 «OnpenesieHue CONPOTUBJICHUS HaIpsuKCHUS,
NPOBOJAHUKA NPU MOMOLIH amrepMerp 5
aMImepMeTpa u BOJIbLTMETPa» ABYXIPCACIILHBIN,
BOJIBTMCTP
ABYXIIPCACIIbHBIN,
PE3UCTOPBI, UCTOYHUK
IIMTaHUA, KOMIIICKT

MIPpOBOJOB, KJIHOY
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42 ITocnenoBarenpHOE COENUHEHTE Jlatuuk TOKa, marumk 8§48, ymp.31(1,3,4)
MIPOBOTHHUKOB. HATIPSDKE HUS,
aMIIepMeTp
IBYXIIPEAEIIbHBIN,
BOJIbTMETP
IBYXIIPEAEIIbHBIMN,
PE3UCTOPBI, HCTOYHUK
MUATAHUS,  KOMILIEKT|
MPOBOJOB, KIIIOY
43 [TapamiensHOE COeTMHEHUE Jlarunk TOKa, naruuk 849, ynp.33(4.5)
MIPOBOIHHUKOB. HATIPSDKEHUS,
aMIIepMeTp
BYXIIPEIEIbHBIH,
BOJIETMET
BYXIIPEIEIbHbIH,
PE3UCTOPBI, HCTOYHUK
MUTAHUS,  KOMILIEKT|
[POBOJIOB, KITFOY
44 O6o6maromuit ypok no teme «Cuina 832-43 noBropeHue,
TOKA, HATIPSDKEHHUE U COIPOTUBIICHUE Nel057,1061,1077,
TIPOBOIHUKAY 1082,1112,1118
45 KonTpoubnas padora Ne3 «Cuiia
TOKA, HANIPSIZKEHHe U CONMPOTHUBJIEHUE
MPOBOTHUKA
46 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO 851,52, ynp.34(1,2)
Toka. EquHUIEI paboThl
AIIEKTPUYECKOTO TOKA MPUMEHSEMbIE Ha
MIPAKTHKE.
47 ®ponTanbHas JadopaTopHas padéora | /[aTunk Toka, 852, Ne1150,1152,1156
Ne§«M3mepeHre MOIIHOCTH ¥ pa0oThl | TaTYUK
TOKA B JJIEKTPUYECKOH JIaMIe». HaANPSDKEHUS,
amIepMeTp
JBYXIIPEIeIbHBIN,
BOJIBTMET]
JBYXIIPEIETbHBIN,
JaMITI0YKa, HICTOTHHK
MUTaHUS, KOMITJIEKT
ITPOBOJIOB, KITIOY
48 Harpesanue npoBOJHUKOB 853, 55,56, ynp.37(1-3)
AIIEKTPUIECKUM TOKOM. 3aKoH Joyns
— Jlenua. Jlamna HakaJMBaHHUS.
DNeKTpUYecKue HarpeBaTeIbHbIe
npubopbl. KopoTkoe 3aMbIkaHue.
IIpenoxpanureny.
49 Konnencarop. 854, ynp.38
50 Pemenue 3amau. Ne1947-1949
51 KonTposbHasi padota Ne4 « Pa6ora n

MOIIHOCTH JIEKTPHYECKOT0 TOKA.
3akon Jlxoyas-Jlenuay.
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52 MarnuTHO€ 1oJIe TOKa. 857,58, ynp.40
53 OJNEKTPOMAaraiThl M MIX TIPUMEHEHHUE. 859, ynp.41
54 ®ponTaibHast 1a00paToOpHast 860
padora Ne9 «Coopka
3JIEKTPOMATHUTA U UCTILITAHUE €r0
AefiCTBUS.
55 ITocTossHHBIC MAarHUTHL. MarHuTHOE /leMoHcTpauma 861
T10JI€ TTIOCTOSTHHBIX MarHUTOB. «M3mepenue oJIst
IIOCTOSIHHOT'O
Mar"suTan». JaTUYUK
MAarHuTHOTO IIOJIA, ITO-
CTOSIH HBIM MarHuT Mo-
JIOCOBOM
56 MaruuTtHoe mojie 3eMIIH. Jatuuk  marauTHOro | 8§62
II0JI1, IIO0 CTOSHHBIN
MarHuT  IOJOCOBOM,
JIMHENKa
N3MEPUTECIIbHAA
57 JlelicTBME€ MArHUTHOTO TOJIS Ha JleMoHCTpars
IMPOBOAHUK C TOKOM. SHGKTpI/I‘IeCKI/Iﬁ <<H3Mep€HI/I€
JBUT'aTCJIb (DPOHTaJIbHaﬂ MarduTHOI'O IIOJIS
JaboparopHasi pabora Ne9«M3yyenue | pokpyr HpoOBOIHUKA
IJTEKTPUIECCKOIo ABUIaTeJad C TOKOM». JaT4HK
MOCTOSIHHOTO TOKA (HA MOJIEJTH)». MAarHATHOTO  TTOJIS,
JBa IITaTHBAa, KOM-
TJICKT MIPOBOJIOB,
HMCTOYHUK TOKa,
KJTIOY
‘ CaetoBble siBjenus ( 104)
58 Hctounuku cBera. Pacipoctpanenne  QcBeTuTesb 863, ynp.44
CBCTA. C HMCTOYHMKOM CBeTa
Ha 3,5 B, ncTOYHUK
MATAHUS, KOMILJICKT
MPOBOJIOB,  IIeJIeBast
muagparma
59 OtpaxeHue cBeta. 3aKOHbI OTpaxeHus: [(OCBETUTEND c | 864,65,Ne1305-1307
CBeTa. MCTOYHUKOM CBe- Ta
Ha 3,5 B, HCTOYHUK
MATA-HUS, KOMILJICKT
MPOBOJIOB,  IIeJIeBast
muadparma, TOJTYIHU-
MUHAp, TUTAHIIET Ha
IJIOTHOM  JIUCTE C
KPYTOBBIM
TPAaHCTIOPTUPOM
60 [Tnockoe 3epkano. M3o06paxenue B 866, ynp.46(1,3,4)
TIJIOCKOM 3epKajie.
61 [Ipenominenue ceera. 3aKkoH OcBeTuTEIbh c | 867, ynp.47(1-3)

MMPECIOMIICHUA.

MCTOYHUKOM CBC- Ta

Ha 3,5 B, HCTOYHUK
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MUTAHUS, KOMILIEKT
[IPOBOJOB,  ILEJEBast
nuagparma, MOTYLH-

NMMHAP, IUIAHILET Ha
[UIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTUPOM
62 Jlua3zel. OnTUdeckas cuia JUH3HL 868, ynp.48
63 N3o00pakeHus1, 1aBacMbIe JIMH30M. 869, ynp.49
64 ®@poHTaTbHAS Ja0opaTopHas padoTa | Ocgeruress C 868,69
Nell. HMCTOYHUKOM CBETA
«IloryyeHue u300paxeHus Npu Ha 3,5 B, ucrounuk
IOMOIM THH3BD). IUTaHHUS, KOMIUICKT
IPOBOJIOB, IIIe-
neBas quadparma,
SKpaH CTaJbHOM,
HaIpaBJISAOIAs C
U3MEPUTEIIBHON
IIIKaJI0H, cOOHu-
parouiye JuH3bI,
pacceuBaroias
JIMH3Q, CJIai
«Mopuens npen-
METay B perTepe
5 I'na3 u 3penue. bauzopykocTs u 870
JaTbHO30PKOCTh. OUKH.
66 Pemenue 3amau. 867-69
67 KonTpoubHnas padora NeS «
HToroBasi KOHTPOJIbHAsI pa6oTa»
\ IToBTOpenue (14)
68 AHanm3 omuOOK JOMYIIEHHBINA B
UTOTOBOM KOHTPOJIbHOM paboTe
Kasiengapno-remaruuyeckoe niiaHupoBanme 9 kJacc.
Ne | Mara Conep:xanue(TeMa ypoka) Hcnonb3oBanue IIpumeyanue
/1 000pyaOBaHMSA
3aKoHBI B3aMMO/ICiCTBHSI 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)
JIBIDKYIIETOCS Tea.
4 CKOpOCTh MIPSMOJIMHEHHOTO
PAaBHOMEPHOTO JIBUKCHUSI.
5 [lepemenieHue npu NpAMOIUHEITHOM § 4, ynp.4
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PaBHOMCPHOM ABUXCHUU.

6 I'paduku 3aBUCHMOCTH
KMHEMaTUYEeCKUX BEJTMYHUH OT BpEMEHU
pY IPSIMOJIMHEHHOM 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 JBKEHHUS.
I'paduk ckopoctn
10 [TepemenieHue npu NPSIMOTMHEHHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBM)KEHUHU
11 [TepemenieHue Tena nmpu §8, ymp.8(1)
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBUKEHUH 0€3 HAYaJIbHOM CKOPOCTHU
12 JlaGoparopHas padora Ne 1 HlrTarus 1446, 1451
«/ccnenoBanre paBHOYCKOPEHHOTO 1a00paTOpPHBIiA,
JBUKEHHS 0€3 HaYallbHOM CKOPOCTU>> | MEXaHUYeCKast
CKaMbs, OpyCOK
JIEPEBSIHHBIN,
3JIEKTPOHHBIN
CeKyHIIOMED C
JaTYNKaAMH,
MarHUTOYTIPABIISIEM
ble TEPKOHOBBIE
JTaTYNKH
CeKyHJoMepa
13 Pemenue 3amau.
14 I'paduxu 3aBUCUMOCTH
KHHEMAaTUICCKUX BEJTUYHH OT BpEMEHHU
MIPU MPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBM)KEHUH
15 Pemenue 3amau
16 KonTponbnas pabora Nel
17 OTHOCHUTEIBHOCTD ABMXKEHUS. § 9. Yrp.9(1-4)
18 HNuepuuanbHble CUCTEMBI OTCUETA. §10, ynp.10
IlepBbiit 3akoH HproToHA
19 Bropoii 3akon HetoToHa dponTaNTbHAS §11, ynpl1(2,3)

nabopaTopHas pabora
Ne 1

«M3yuenue
JIBYDKEHUS TeJa TIPH
JNEUCTBUH CHJIEI
TPEHUS:
JIepeBsIHHBIN OpPYCOK,
Habop rpy30B,
MeXaHu4ecKast
CKaMbsl, TUHAMOMETD.

31




®poHTaNbHas
nabopaTopHas padota
Ne 2

«3yuenue
JIBUKCHHUSI CBSI3aHHBIX
TEJ»: IITaTUB
71a00paTOPHBIi,
MeXaHUYEeCKas
CKaMbsi, OpycoK
JICPEBSIHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
TaTYNKAMH,
MarHUTOYIPABIISIEMbI
€ TepKOHOBBIE
JaTYUKH
CeKyHJ0Mepa, Habop
rpy30B, OJ0K
HETIO/IBYKHBIN, HUTh

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

21 CB0OOIHOE aJICHHE TE §13, ynp.13(3)

22 JIBmxeHue Tesa, OpOIIeHHOTO §14, ynp.14
BEPTUKAJIBHO BBepX. HeBecoMocTh

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

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

25 YckopeHne cBOOOIHOTO TaJCHHSI 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
JBWKEHHE. [[BrKEeHNE Tena 1o p-18(1,4)
OKPYKHOCTH C ITOCTOSIHHOM 110 MOYITIO
CKOPOCTBIO.

29 Pemenue 3amau §19, yrp.17(2),

ynp.18(3), ynp.19(1)

30 VckyccTBEHHBIE CIYTHUKH 3E€MIIH

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

32 PeakTuBHOE nBIKeHUE. PakeTsl. §21, ynp.21(2,4)

33 Pabora cuibl.

34 ITorenmnanpHas U KHHETUYECKAS
SHEPTHsI

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

36 KonTposnpsHas padora Ne 2

Mexannueckue KoJ1e0aHus U BOJHLI.3BYK.(15 yacoB)
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37 KonebarenbHoe qBUKEHHE. §23, ynp.23
38 CBo0OoaHbIe KOIeOaHus. JTeMOHCTpaLHH
KonebarensHable cucTeMbl. MasgTHHK. Konebauus
HUTSHOTO MasgTHUKA U
CBOOOTHBIE
Kose0aHus Tpy3a Ha
MPYKUHE»: TaTUYUK
[YCKOPEHHUSI, IUTATHUB C
KperexoM, Habop
rpy30B, HUTb, HAOOP
PYKUH
39 BennuuHbl, XapakTepusyromme §24, 25, ynp.24(2-5)
KoJIeOaTenbHOE TBI)KEHHUE.
40 I"'apmoHnueckue koneOaHus.
41 JlaboparopHuas pabota Ne 3 UaGopatopHas pa6oTa 1777,1780
«MHccnenoBanue 3aBHCUMOCTH EPHONA (M 3yueHne KoeOa-
Y 4aCTOTHI CBOOOIHBIX KOJIeOaHUI HUii rpy3a Ha
MasgTHUKA OT JJIMHBI €T0 HUTH>> MpYKHHE:
KOMITBIOTEP, JTaTIUK
[YCKOPEHHUSI, IITATHUB C
Kpere:xoM, Habop
[IPY>KUH pa3HOU
pKECTKOCTH, HAOOP
rpy3oB 1o 100 r.
UlaGopatopHas paboTa
«3yuenue xonebda-
HUH HUTSHOTO
MasITHUKa»:
KOMITBIOTEP, TATIUK
[YCKOpPEHHUSI, TPY3 C
KPIOYKOM, JIETKAsA U
HEepacTsHKUMasi HUTh,
pyneTka
42 3aryxaromiue KoieoaHusl. §26, ymp.25.
Brinyx1eHHBIC KOJICOaHUSI. TPE3EHTAIHS
«Mexanuyeckue KoaeOaHus
B mpuponme, ObITy W
TEXHUKE»
43 Pe3onanc. §27, yrp.26
[Tpe3enranus
«MexaHUUYECKHI pE30HAHC»
44 Pacnpoctpanenue konebaHMii B cpee. 828
BouHbL.
45 Jnuna BosHbl. CKOPOCTH §29. Ymp.27
pacmpoCcTpaHeHUS BOJIH.
46 Hcrounuku 3Byka. 3ByKOBBIE §30. Ymp. 28
Kosie0aHusl. TPE3eHTaLHs
«YnbTpasByk»,«Hppa3Byk
»
47 BricoTa, [TeMOp] ¥ TpOMKOCTB 3ByKa §31, ynp. 29
48 Pacnipoctpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
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BOJIHBI.

49 OTtpaxkenue 3Byka. 9x0. 3BYKOBOM 833
pEe30HaHC.
50 Pemienue 3amay.
51 Kontposbnas pabora No
3<«Mexanunueckue KojaeOaHus U BOJHBL.
3BYyK>
DJIeKTPOMATHUTHOE 1oJie (24 yaca)
52 MarauTHoe 1oJje u ero rpadpuueckoe §34, ynp.31
n300paxKeHue.
53 OMHOPOIHOE U HEOJHOPOTHOE
MarHUTHBIC TTOJISL.
54 HamnpaBnenue Toka 1 HanpaBJICHUE §35, ynp. 32(1-3)
JUHUA €r0 MAarHATHOTO TIOJIS
55 OOGHapyKeHre MarHUuTHOTO TIOJIA 110 €ro §36, ynp.33
JEHCTBUIO HA SNIEKTPUYECKUM TOK.
IIpaBuio sieBoit pyKH.
56 Wuaykuusi MarHUTHOTO TOJIS. 837
o7 MarHuTHBII NOTOK §38, ynp34(1)
58 SIBneHne ANEKTPOMarHUTHOM JleMoHCTpaIms §39, ynip.36
UHIYKIUH. «SIBreHne
BIEKTPOMATrHUTHOMN
MHIYKITA:
IATYNK HAIIPSHKCHUS,
COJICHOMU],
[MOCTOSIHHBIN
[MOJIOCOBOM MarHuT,
Tpyoxa [1BX,
KOMIUIEKT MPOBOJIOB
59 JlaGopatopHas pabota Ne 4 <KM3yueHue [ToBotputs §39,
ABJICHUS DJIEKTPOMarHUTHOU Nel913,1915
HHIYKIIAH>>
60 Hampasrnenne nHAYKIIMOHHOTO TOKA. §40, ymp. 37
ITpaBuio Jlenna.
61 SIBneHrne caMOMHIYKIUU. §41, ynp.38
62 [Tomy4yeHne u nepeaada MEPEMEHHOTO  |[leMOHCTpAIHs §42, ynp.39
areKkTpuyeckoro Toka. Tpancdopmarop |(«M3mepenne
XapaKTePUCTHK
MEPEMEHHOTO TOKa»:
IByXKaHaJh Has
MPHUCTaBKAOCIMILIIOTPA
b, 3ByKOBOM
reHeparop, Habop
ITPOBOIOB
63 DJIEKTPOMArHUTHOE TIOJIE. 843
64 OJEKTPOMAarHUTHHIE 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 Wutepdepennms u nudpaxiys cBeta

68 DJIeKTpOMarHuTHas IPUpoia CBETa. 847

69 [Tpenomnenue cBera. Puznveckuit §48, ynp.44(2,3),
CMBICJI TIOKA3aTeJIsl IPEIOMIICHHSI.

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

71 THIbI ONTHYECKUX CIIEKTPOB. §50

72 JlaGopaTtopHnast pabora Ne 5 Tab1. «Tumel
<«Hab6ntoaeHue CruionHoro u ONTUYECKUX
JMHEWYATHIX CIIEKTPOB UCITYCKaHMS>> CIIEKTPOB

WCITYCKaHHI»

73 [Tornomuienre u uCIyCKaHUe CBETa 851
aromamu. IIponcxoxaenne
JIMHEWYATHIX CIIEKTPOB.

74 Pemenne 3amau

75 Kontponbhas pabora Nod «
DIIEKTPOMArHUTHOE TOJIe)»

CTpoeHue aToMa M aTOMHOI0 siapa (20 yacoB)

76 PannoakTHBHOCTS. 852

77 Mozenu aToMOB 8§52

78 PanuoakTiBHBIE TPEBpAIICHUS §53, ymp.46
ATOMHBIX sJIED.

79 OKCrepUMEHTAIbHbIE METObI 854
WCCJICIOBAHMSI YACTHII.

80 JlaboparopHas pabota Ne 6
«KM3mepeHne ecTeCTBEHHOTO
paJualMoOHHOTO ()OHA T03UMETPOM D>

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

82 CocraB aToMHOTO siipa. SAnepHbie §56, ymip.48(4-6)
CHUIBI.

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

84 Pemrenune 3amau

85 [enenue saep ypana. llennas peakusi. 858

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

87 Snepusiit peaktop. [IpeodpazoBanue 859,
BHYTpPEHHEN SHEpPTUU aTOMHBIX SIJIED B
AEKTPUUECKYIO SHEPTHIO.

88 ATOMHasl SHEpreTuKa 860

89 buonornueckoe neicTBre paanalum. 861

90 3aKOH paJIn0aKTUBHOTO pacmaja

91 TepmosiaepHas peakius 862

92 DJIeMEeHTapHbIE YaCTHUIIBI.
AHTHYACTHUIIBI

93 Pemenue 3amauy.

94 KonTtponbnas padora Ne 5 «Ctpoenue

aToOMa U aTOMHOT'O s /Ipa»
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95

JlabopaTtopHast pabota Ne 8<<Orenka
nepro/ia MoIypacnaa Haxo X cs B
BO3/IyXe MPOJYKTOB pacmaja raza
panona>>. Jlaboparopnas padota Ne 9
«HW3ydeHue TpeKoB 3apsHKEHHBIX
YaCTHII 10 TOTOBBIM (poTorpadpusivm>

Ctpoenne Beeaenuoii (5 yacoB)

96 Cocras, cTpoeHHE U MPOUCXOKICHHUE 863
COJIHEYHOW CHCTEMBI
97 Bonbmme ruranetsr COTHEUHOM 864
CHCTEMBI
98 Mabie Tena COTHEYHON CHCTEMBI 865
99 CtpoeHue, U3TYyICHHE U IBOJIOIHS 866
CoJHIIa ¥ 3B€3]
100 Crpoenue u 3Boaronus Beenennoit 867
\ HToroBoe noBropenue-24
101- O0o01IeHre U TIOBTOPEHUE
102

CnHCcoK JJUTEPATYPHI ¢ YKA3AHUEM NePeUHs YI4eOH0-MEeTOANYEeCKOr0 o0ecneyeHus, CPeaCTB

00VYeHHS U DJECKTPOHHLIX 00PA30BATEILHBIX PECYPCOB.
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14.

Mapon A.E., Mapon E.A. ®usuxka. 7 knace. Junakruueckue marepuaisl. M.: JIpoga, 2019.
[Teppimkun A.B. ®uzuka. 7 kimacc. Y4eOHHMK il 0011e00pa3oBaTENbHBIX yUpexacHun. M.:
Hpoda, 2018.

®unonosuu H.B. ®uszuka. 7 knacc. Meroanueckoe nocooue k yueonuky A.B. Ilepobimkuna. M.:
Hpoda, 2018.

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

[Teppimkun A.B. ®@usuka. 8§ kimacc. YueOHUK s 00IIeo0pa3oBaTeNbHBIX OpraHu3anui. M.:
Hpoda, 2019.

2. ®unonosuy H.B. ®usuka. 8 xnacc. Meroauueckoe nocodue k yueonuky A.B. Ilepplkuna.
M.: JIpoda, 2018.

3. XannanoBa T.A. ®usnka. 8 kiacc. Pabouas terpans. M.: Jlpoda, 2014.

4. Mapou A.E., Mapon E.A., ITo3oiickuit C.B. ®uzuka. 8 xnacc. COOpHUK BOIPOCOB U 3a1a4. M.:
Hpoda, 2019.

5. XannanoB H.K., Xannanoa T.A. COopHUK TecTOBBIX 3ahaHuii mo ¢usmke. 8 kimacc. M.:
BAKO, 2019.

®dusnka. 9 ki1.: yueb. i obmeoOpaszosar. yupesxxkaenuid. / A.B. [1époikun, E.M. I'ytHuk M.
Hpoda, 2017.

dusmka. 9 kiacc: moypoyHsle rianel o yueouuky A.B. [1éppikuna, E.M. I'yTHUK / aBT.-cOCT.
C.B. bo6poga. — Boarorpaa: Yuurens, 2017. — 175 c.

Owusuka: 3amaunuk: 9 — 11 xin.: Y4eb. mocobue s obmeoOpa3oBar. yued. 3aBeieHuid. — M.
Hpoda, 1996. — 368 c.: wi. — (Bagaunuku «Ipods»).

®wusuka. Tectrl. 7 — 9 kinaccel. Kabapaun O.®., Opnos B.A. Y4eOH. - meToa mocobue. — 4-¢ u3.,
crepeorturt. — M.: JIpoda, 2000. — 96 c.: u.
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15. dusnyeckuii SKCIIEPUMEHT B cpeliHel ImKojie: Mexanuka. MojekysapHas pusnka.

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

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

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

3.Enunas koiaekius U(PPOBBIX 00pa30BaTe/IbHBIX pecypcoB. — Pexum gocryma: http://school-
collection.edu.ru

4. MlaTepecHble MaTepHaibl K ypoKaM (GU3MKH [0 TEMaM; TECThI 110 TeMaM; HATJISIHbIC TOCOOUS K YPOKaM.
— Pexxum nocryna: http://class-fizika.narod.ru

5. Iludposbic 0OpazoBarenbHbIie pecypchl. — Pexum poctyma: http://www.openclass.ru

6. DieKTpoHHbIC YUeOHUKH 110 pusuke. — Peskum mocryma: http://www.fizika.ru
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