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ITporpamua paspaborana B coorsercTBiH ¢ ®I'OC ocHoBHOrO 001IEr0 0OpasoBaHAA

¢ y4ETOM NPOrpaMMbl OCHOBHOTO 001lero oOpa3oBaHus, NPHMEpHOH pabouel NporpaMmal
no dusuke, 7-9 knaccer: pabouas nporpamma MM. Ilepeiukuna, EM. lyrauk, A. W

Upanosa/ E. M. I'yriuk, M.A. [letposa, O.A. Yepuukosa. — Mocksa : [lpocselnenue,
2021.

C yuerom YMK ®wuzuka 7 ki.: A.B, INepoinkun, EM. Tyrauk, M.: Jlpoda, 2018 rox;
®uzuka 8 kn.: A.B. INepuimkun. E.M. I'ytank, M.: [Ipoda, 2019 rox; ®usnka 9 kn.: A.B.
[Nepoiukun, E.M. 'yrauk, M.: Jlpoda, 2018 roa.



HOACHUTEJIBHAA 3AIINCKA.

Pabouas mporpaMMa ecTeCTBEHHOHAYYHOW HAIPABJIEHHOCTH MO (PU3UKE C MUCTIOIH30BAHNEM O0OPYIOBaHUS
LCHTpa «Toukn pocTa» Ijid 7-9 Kj1accoB OCHOBHOI IIKOJIBI COCTaBJIEHA U pa3pa60TaHa B COOTBETCTBHHU C.

o ®denepanpubiM 3ak0HOM OT 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O6 obpa3oBaHuu B
Poccuiickoit @enepanuuy (¢ U3M. U A0I., BCTyn. B cuiry ¢ 01.09.2020);

e tpeboBanusivu DefepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOrO CTAaHAAPTa OCHOBHOTO
obmero obpazoBanus (yTB. IpHKa3oM MwuHHUCTEpPCTBA 00pa3oBaHUs W Hayku Poccuiickoi
®eneparuu ot 17.12.2010 Ne 1897) (pen. 21.12.2020);

e [lacmoprom HamuoHajgbHOrO mpoekTa «OOpa3oBanue» (yTB. mpe3uauymom CoBera MpH
IIpesnnenre PO no crpaTtermyeckomMy pa3BUTHIO UM HAL[MOHAJIBHBIM IIPOEKTaM, IPOTOKOJ OT
24.12.2018 Ne 16);

e TocymapctBeHnHoi mnporpammoii Poccuiickoii ®enepaunn «Pa3zButue obOpa3oBanHus» (yTB.
[TocranoBnenueM IlpaButensctBa PD ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPXKJICHUU  TOCYyIapCTBEHHOW mporpammbl  Poccuiickoit ~ @enepanmu  «Pa3Butue
o0Opa3oBaHUs»;

® aBTOPCKOH MPOrpaMMON OCHOBHOTO oOmIero oOpazomBanus 1o ¢msuke mus 7-9 kmaccoB (A. B.
[épeiukun, H.B. ®unonosuu, E.M.I'ytHuk, M., «/poda», 2015 .);

e  y4eOHBIM IUIAHOM M OCHOBHOH 00Opa3zoBatenbHoi mporpaMMbl OO0 MBOY «11O Ned6y;

e MeToAMYECKUMU  PEKOMEHJAIUMSMU 1O  CO3JAaHUI0 U (YHKIHOHUPOBAHHUIO B
0011eo0pa3oBaTeNbHBIX OpraHU3allMsiX, PACIOJIOKEHHBIX B CEJIbCKOM MECTHOCTH U MallbIX
ropojiax, MeHTPOB 00Pa30BaHUs €CTECTBEHHOHAYYHOH M TEXHOJIOTMUECKON HampaBleHHOCTEH
(«Touka pocta») (YTBEepKIeHBI pacmnopsikeHHeM MUHHCTEpPCTBA MpocBenieHus: Poccuiickoit
deneparun ot 12 ssuBaps 2021 r. Ne P-6).

Pabouas mporpamma peanmsyercs B yueOHuKax A. B. Ilepwimkuna «®usmka 7 kmaccy, «®usmka 8 kmaccy,
«®uzuka 9 xmace» cucrembl «Beptukams» llepeimkua A. B., ydeOHUK st o0reoOpa3zoBaTeNnbHBIX yUEOHBIX
3aBeneHuit. M.: Ipoda, 2020

[Iporpamma ormpesnienser coaep’aHue u CTPYKTypy yd4eOHOTo Marepuaia, Mocle0BaTeIbHOCTh €r0 H3YIEHHS,
nyTH (QOpMUpOBaHHS CHCTEMBl 3HAaHWH, YMEHHUH M CHOCOOOB JEATENbHOCTH, PAa3BUTHS, BOCIHTAHHS H
COLMAIN3AINH YUYaIINXCS.

Coznanue nentpa «Touka pocTa» mpennosaraeT pa3BUTHE 00pa30BaTENbHOU HHQPACTPYKTYpPHI
0011e00pa3oBaTeNpHON OpraHU3aIlui, B TOM YKCIIEe OCHAIlIEHHE 00I11e00pa3oBaTeNbHON OpraHu3aliu:

1. obGopymoBaHuem, cpencTBaMu OOY4YEHUS ¥ BOCIUTAHUA IS U3Y4YeHHS (B TOM YHCIE
OKCIIEPUMEHTAIFHOT0) TMPEIMETOB, KYypCOB, IUCHUIUIMH (MOIyNed) ecTeCTBEeHHOHAYYHOU
HANpaBJIEHHOCTH TpPU  peajHu3alud  OCHOBHBIX  OOIIEOOpa30BaTENbHBIX  MPOrpaMM U
JOTIOTHATEIBFHBIX 00IIe00pa30BaTeIbHBIX IPOTPaMM, B TOM YHCIIE I PACIIUPEHUS COJIePIKAHUS
yuebHoro npeamera «Pusnka;

2. obopymoBaHueM, CcpeACTBaMH OOyYeHHs U BOCIUTAHUS [JJIS pealu3aludl  [pOrpaMm
JOTIOTHUTEIILHOTO 00pa30BaHus €CTECTBEHHOHAYYHOU HANPaBJIEHHOCTEH;

3. KOMITBIOTEPHBIM U HHBIM 000pyI0BAaHUEM.

[IpownpHBIE  KOMIUIEKT  oOopyaoBaHHsi  oOecrieunBaeT  3(PQPEKTUBHOE  JOCTHIKCHHE
00pa30BaTENbHBIX ~ PE3yJbTaTOB  OOy4YaIONIUMHUCS [0  MporpaMMmMaM  €CTECTBEHHOHAYYHOM
HAIPaBIEHHOCTH, BO3MOXKHOCTh YIIIYOJNIEHHOTO H3YyY€HHUS OTHAEIbHBIX MPEIMETOB, B TOM YHCIE IS
dbopMupoBaHHUs ~ HW300pPETATEILCKOTO,  KPEATUBHOTO,  KPUTHUYECKOTO  MBIIUICHUS,  Pa3BUTHUSA
(G yHKIIMOHATHHOU TPAMOTHOCTH Y O0y4aIOIIUXCsl, B TOM YUCJIE €CTECTBEHHOHAYYHON 1 MaTeMaTH4YEeCKOM.

DKCTIEpUMEHT SIBIISIETCS UCTOYHUKOM 3HAHUN U KPUTEPUEM WX UCTHHHOCTH B Hayke. KoHuemnuus
COBPEMEHHOT0 00pa3oBaHUs MOAPA3YMEBAET, YTO B Y4eOHOM HKCIIEPUMEHTE BEAYIIYIO POJIb JOJDKEH
3aHATh  CAMOCTOSITEJIBHBIA  MCCIENOBATENIbCKAN  YyYEHUYECKUH  skcrnepuMeHT.  CoOBpeMEHHbIE
JKCIIEPUMEHTANIbHBIE HCCIEA0BAaHUS 110 (PU3UKE yXKe TPYAHO IPECTaBUTh O€3 HCIOIb30BAHUS HE TOJIBKO
AQHAJIOTOBBIX, HO M IM(PPOBBIX H3MEpUTEIbHBIX MpuOOpoB. B denepanbHOM rocyaapcTBEHHOM
obpazoBatenbHOM cTaHmaapTe (naisee — PI'OC) nmponucaHo, YTO OJHUM U3 YHUBEPCATIBHBIX yUeOHBIX



nevicteuil (nanee — YY), nmpuoOpeTaeMpIx ydaluuMUCs, JODKHO CTaTh YMEHHE «IIPOBEICHUS
OIIBITOB, TMPOCTBIX OJSKCICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ, IpsAMBIX W KOCBCHHBIX I/ISMCpeHI/Iﬁ C
UCTIOJIb30BAaHUEM aHAIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

VY4eOHbI ASKCIIEPUMEHT MO (H3UKEe, MPOBOAUMBIA Ha TPaIUIMOHHOM oOopyaoBanuu (0e3
OpUMEHEeHHs LU(POBBIX JIabopaTopuii), HE MOXET B IOJHOM Mepe O0eclneduTh pelIeHHe BCeX
o0Opa3oBaTeNbHBIX 3a7ad B  COBpeMeHHOW 1mkosne. CloxuBIIasicss CHUTyalust  0OycllOBIEeHa
CYIIECTBOBAaHHUEM psJia MpodIeM:

*  TPaJMLHOHHOE IIKOJIbHOE 000PYIOBAaHUE M3-32 OTPAHUYEHUS TEXHUYECKHX BO3MOXKHOCTEH He
MO3BOJISIET IPOBOJUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHMUS;

*  IUTEIBHOCTh TMpPOBEACHUS (U3MYECKUX HCCIEOBAaHUI HE BCErjga COrjacyercss cC
JUTATENIEHOCTBIO YYeOHBIX 3aHATHH;

* BO3MOXHOCTb  TPOBEIEHUS  MHOTUX  (U3NYECKHX  HCCICAOBAHUN  OTpaHHMYMBACTCS
TpeOOBaHUSAMHU TEXHUKH O€30IIaCHOCTH U JP.

[udposass nabopaTopus KapJUHAIBHBIM 00pa3oM U3MEHsSET METOJIUKY U  COJep)KaHHe
HKCIEPUMEHTAIbHON NEATENIbHOCTH M MOMOTaeT PEIIUTh BhILIeNepedncienHble mpoodiaemsl. lupokuit
CHEKTp LU(POBBIX JaTYUKOB MO3BOJSET YYalIUMCS 3HAKOMHUTBCA C IMapamMeTpamMu (U3UUYECKOro
HKCIEPUMEHTA HE TOJIBKO Ha Ka4YeCTBEHHOM, HO U Ha KOJIMYECTBEHHOM ypoBHE. C momoIsio 1udpoBoit
7a00paTOPUM MOXHO IPOBOJAUTH UINTENBHBIA SKCHEPUMEHT AK€ B OTCYTCTBUM 3KCIIEPHUMEHTATOpA.
[Ipu sTOM M3MepsieMble JaHHBIE M Pe3yJabTaThl UX OOpaOOTKH OTOOPa)KarOTCs HENOCPEICTBEHHO Ha
9KpaHe KOMIbIOTEPA.

B nmpouecce QopmupoBaHUS AKCIEPUMEHTAJIbHBIX YMEHUH 1O (QU3MKE Yydalluics Y4UTCS
IPEeICTaBIATh MHPOPMAIMIO 00 HCCIEA0BaHNHU B UETHIPEX BUJIAX:

* B BepOaJbHOM: OMNKCHIBATH SKCIIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJENb JKCIEPUMEHTA,
(¢buKcHpOBaTh BHUMaHUE Ha U3MEPSEMbIX (PU3NUECKUX BEIMUYMHAX, TEPMUHOJIOTHH;

* B TaOJMYHOM: 3aIOJHATH TaOJMIBI JaHHBIX, JEKAIIUX B OCHOBE MOCTPOEHUs rpaduKoB (IIpH
ATOM Yy y4YalIuXCs BO3ZHUKAET NEPBUYHOE MPEACTABICHUE O MacIITabax BEIUYHH);

* B rpaduyeckoM: CTpouUTh rpaukyu Mo TaOIMYHBIM JAHHBIM, YTO MO3BOJSIET MEPEHTH K BBI-
JBIDKEHUIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTU MEXIy (PU3MUECKUMH BeJIMYMHAMU (TIPU 3TOM YUYHUTEIb
MOKa3bIBAaeT MPEUMYILECTBO B BHU3yaJlM3allMM 3aBUCHMOCTEM MEXIy BEJIM- YMHAMHU, HArJIAJHOCTb U
MHOTOMEPHOCTb);

* B AHWINTHYECKOM (B BHUJAE MAaTEeMAaTUYECKHX YpPaBHEHMI): HPUBOAUTH MaTeMaTHYECKOE
OINMCaHNE B3aMMOCBS3H (PU3NYECKUX BEITUUNH, MAaTEMaTUYeCKOe 0000IIeHNE OTyYEHHBIX Pe3yIbTaTOB.

[lepexon K KaxaoMy »3Tally MNpeACTaBICHUS HHPOpPMAIMM 3aHUMAeT JOCTaTOYHO OOJIbIION
IPOMEXYTOK BpeMeHH. be3ycinoBHo, B 7—9 kiaccax 3TOT mpolecc HeoOX0IUM, HO B CTapILIMX Kilaccax
3TO BpeMsi MOXHO ObLIO OBl OTBECTH Ha pelieHue Oosee BaXKHBIX 33aad. B sToM miuane mudposbie
7a00paTOpUM  TO3BOJIIIOT  CYLIECTBEHHO JKOHOMHTH BpeMs, KOTOPOE€ MOXHO IOTpaTHTh Ha
(dbopMHpOBaHUE HCCIEIOBATEIBCKIX YMEHHN yUaIIUXCsl, BBIPAYKAIOMINUXCS B CIETYIONINX JAEHCTBHUIX:

*  ompejeneHue npoodiieMsl;

*  [IOCTAaHOBKA MCCJIEIOBATEIbCKON 3a/1auu;

*  [UIAHWPOBAHUE PEILICHMS 3aa4H;

*  TIOCTPOCHUE MOJETEH;

*  BBIJBWKEHUE TMIIOTE3;

*  BKCHEepUMEHTaJIbHasi IPOBEPKA TUIIOTES;

*  aHaJW3 JIaHHBIX SKCIIEPUMEHTOB WJIM HAOJIOICHUI;

*  ¢opMynupoBaHUE BHIBOJIOB.

[locnennue ronpl y ydamuxcsi HaOMIOAaeTCsl HU3KAass MOTHBAIIMS M3YyYEHUs €CTECTBEHHOHAYUHBIX
TUCIUIUIMH W, Kak CJIeJCTBHE, MaJeHHe KauecTBa oOpa3oBanus. LludpoBoe ydeOHOe oOopymoBaHHe
MO3BOJISIET yUYAlTUMCS O3HAKOMHUTHCS C COBPEMEHHBIMH METOJIaMH HCCIICOBAHUSA, MPUMEHSIEMBIMA B
HayKe, a YYUTEI — MPUMEHATh Ha MPAKTHKE COBPEMEHHBIE Ienaroruueckue texHosnoruu. [lortomy
TJIaBHOM COCTAaBIIAIONICH KOMIUIEKTa « TOUKOM pocTay sIBISIOTCS MU POBBIEC Ta00paTOPHUH.

[Ipemmaraemast mporpaMma peajim3yercs ¢ MOMOIIBI0 YIeOHO-MeToanIeckuX KoMIuiekToB (YMK).



VMK ans kakmoro Kiacca BKIIOYAeT: YYEOHUK, 3aJadyHUK, METOJMYECKHE MaTepuaibl Ui YYUTels,
CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE PaOOTHI.

[Tnarupyrorest ciemyromue (HopMbl OpraHM3alMH y4eOHOro mporecca: (POHTAIBHBIE; KOJUICKTHBHBIE;
rpymIoBele; paboTa B Mape; WHAWBUAYaJIbHBIC.

B mpenomaBanmm mpeamera OyayT — MCIIONB30BATHCS CIEAYIOIIME TEXHOJOTMH M METOABI: JIMYHOCTHO-
OpHEHTHPOBaHHOE 00yUeHHe; MpobiaeMHoe 00ydeHue; TUPPepeHINPOBAaHHOE 00YUCHNE; TEXHOIOTUH 00yUeHHS Ha
OCHOBEC pCHICHUA 3aJia4; METOAbl MHAWUBUAYAJIbHOT'O O6yquI/I$I.

OcoOeHHOE 3HaUYCHHE B NPENOJABaHUHM (M3MKA MMEET LIKOJIBHBIAH (DM3MYECKUI DKCIICPUMEHT, B KOTOPBIH
BXOJIAT JICMOHCTPAI[MOHHBII SKCIIEPUMEHT U CAMOCTOSITeIIbHBIC JTA00PATOPHBIC pa0OTHI YUAIITHXCS.

eabro ndyyeHus (pU3NKH B OCHOBHOI LIKO0JIE SIBJISCTCH:
1) B HanmpaBJIeHNH JJHYHOCTHOTO PA3BUTHS

- BOCIIUTaHHE TOTOBHOCTH OOYyYaloMIMXCS K CaMOpPa3BUTHIO M CaMOOOpa30BaHHI0 HA OCHOBE MOTHBAIMU K
00y4YeHHIO U MTO3HAHMIO;

-hbopMHpOBaHME LIEHHOCTH 3I0POBOrO W 0Oe30macHoro oOpa3a >KWU3HH, MPaBWI WHAMBUAYAIbHOTO U
KOJIJIEKTUBHOTO 0€30IacHOTO IIOBCACHUSA B T-IpCSBI)IT-IEII‘/'IHBIX CUTyallUAX, YI'POXAOIINX XU3HU U 3I0POBBIO JIIOIIeﬁ,
NpaBwI NOBEICHHS HA TPAHCIIOPTE M Ha JOPOTax.

-BOCIIUTaHHE YOSKIEHHOCTH B BO3MOKHOCTH TMO3HATh HMPUPOTY, HEOOXOJUMOCTH Pa3yMHOTO HCIOJIb30BaHUS
JOCTH)KEHHI HAYKU M TEXHOJIOTHH [UIS TabHEHIIero pa3BUTHS YeJI0BEUECKOTO OOIECTBa;

-pa3BUTUC YBaXXCHUA K TBOPLAM HAYKU U TCXHUKU, OTHOUICHUA K (1)I/ISI/IKG KaK K 3JIEMCHTY OGHIG“ICHOBC‘IGCKOI‘/’I
KyJIbTYDBI,

2) B MeTanpeIMeTHOM HANpPaBJIeHUH

OCBOGHHME 3HAHUI O MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAHUTHBIX M KBAaHTOBBHIX SBJICHUSX; BEJMYMHAX,
XapPaKTCPU3YIOUIUX 3TU SABJICHUSA; 3aKOHAX, KOTOPBIM OHHU IMMOJYUHAIOTCA; MCTOJaX HAYYHOI'O MMO3HAHWUA MMPUPOJALI U
(dhopMHpOBaHHUS Ha 3TOH OCHOBE MPEICTABICHHUHA 0 (U3MIECKON KapTHHE MHPA;

OBJIaJICHUEC YMEHHSMU TPOBOJIUTH HAOIIONCHUS TPHUPOIHBIX SBICHUH, OMUCHIBATH M 000OIIATh PE3YJIbTATHI
HAOJIIO/IEHNH, WCIIONB30BaTh IIPOCTBIE HM3MEpPHUTENbHBIE NPHOOPHI U1 H3y4YeHHS (QU3HUYECKUX SIBICHUIA;
NPENCTABIIATh PE3YJIbTAaThl HAOMIOICHUI WM U3MEPEHHH B BHE TaONull, rpa)MKOB U BBIABIATH HA 3TOH OCHOBE
OMITMPUYECKUE 3aBUCHMOCTH; NPUMEHSTH MOJYyYCHHBIC 3HAHHSA I OOBSICHEHHMS DPa3HOOOPA3HBIX HMPUPOJHBIX
SIBJICHUH W TIPOIIECCOB, MPUHIMIIOB JCHCTBUS BaKHEHIINX TEXHHYECKUX YCTPOMCTB, JJS perieHus: (Gu3HdecKux
3ajau;

pa3BHTHE MO3HABATEIILHBIX UHTEPECOB, MHTEILICKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEW B MPOIECCE PEIICHHS
(1)I/I3I/IT-ICCKI/IX 3ada4 W BBIINOJHCHHUA OSKCIICPUMCEHTAIbHBIX HCCHC}IOBaHHﬁ; CIOCOOHOCTH K CaMOCTOATCIIbBHOMY
NPHOOPETEHUIO HOBBIX 3HAHUH 10 (PM3HKE B COOTBETCTBUH C KM3HEHHBIMH MOTPEOHOCTSAMH U HHTEPECAMHU;

- MHCIIOJIB30BAaTh KOMIIBIOTCPHBLIC TEXHOJIOTUU AJIA  pCUICHUA I/IH(i)OpMaHI/IOHHBIX U KOMMYHHKaIIMOHHBIX
y4eOHBIX 3a/1a4, B TOM YHCIIC: BBIYMCIICHUE, HAIMCAHHE IHCEM, COYMHEHMH, TOKIaaoB, pedeparoB, CO3JaHUE
Mpe3eHTauun u ap.;

Ilnannpyembie pe3yJibTAThI OCBOCHHUS Y4eOHOIr0 npeamera «@u3uka.
JInuyHOCTHBIMH pe3yJibTaTamMu 00y4eHHs Pu3uke B 7-9 Kiraccax SIBISIFOTCS:
® DPa3BUTHE MMO3HABATEIHLHBIX UHTEPECOB, HHTEIJICKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEH yUaImxcs;
yOeXKJICHHOCTh B BO3MOXKHOCTH TIO3HAHUS TMPHUPOJBI, B HEOOXOIMMOCTH Pa3yMHOTO HCIOJIb30BaHHUS
JIOCTH)KCHUH HAayKW W TEXHOJIOTHU JUIS JAbHEHMINEro Pa3BUTHUS YEIOBEUSCKOTO OOIIECTBA, YBOKEHHUE K
TBOpIIAM HAYKH M TEXHHUKH, OTHOIIEHUE K (PU3MKE KaK 3JIEMEHTY O0IIeuelIoBeYeCKOi KyIbTyphI;
® CaMOCTOSITEIBHOCTh B MPHOOPETEHUH HOBBIX 3HAHUI U MPAKTHYECKUX YMEHUIA;
® TOTOBHOCTH K BI)I60py JKU3HCHHOTO IYTU B COOTBCTCTBUU C CO6CTB€HHI)IMI/I HUHTCpECaMU U
BO3MOXKHOCTSIMU;
e MoTHBaIUs 0O0pa30BATENFHON JESITENBHOCTH IIKOJIHHUKOB Ha OCHOBE JIMYHOCTHO OPUCHTUPOBAHHOTO
MOJIXO/1a;
e (hopMHpOBAaHUE IICHHOCTHBIX OTHONICHUH APYr K JPYTy, YYHUTENO, aBTOpaM OTKPBITUH U H300pETEHHUH,
pe3yibTaraMm 00y4eHusl.
MeTanpeaMeTHBIMH pe3yJIbTaTaMM oOydeHus pusuke B 7-9 kiaccax SBISIOTCS:
® OBIIQJICHHNEC HABBIKAMH CaMOCTOSTENFHOTO TPUOOPETCHUS] HOBBIX 3HAHWH, OpraHu3anuu ydeOHOU
JCATCIIbHOCTH, IIOCTAHOBKHU uenef/'l, IJIaHUPOBAaHUA, CAMOKOHTPOJII W OHLCHKU PE3YJIbTAaTOB cBOEH
ACATCIIBHOCTU, YMCHUAMMU MPEABUACTL BO3MOXKHBIC PE3YJIbTAThl CBOUX IleflCTBPIIZ;
® TOHUMAHUE PA3TUYUIN MEXIY UCXOAHBIMU (AKTAMH U THIOTE3aMU I UX OOBSICHEHUS, TCOPETHICCKUMHU
MOJIENISIMH M pealibHBIMH O0BEKTaMH, OBJIaJICHHE YHUBEPCATLHBIMU YICOHBIME JICHCTBUAMU HA MPUMEPax



THUIIOTE3 IJIA O6’b$ICHCHI/IH HU3BECTHBIX (baKTOB u SKCHepHMeHTaHBHOP'I MPOBEPKU BLIABUTAa€MBIX THIIOTE3,
pa3pabOTKH TEOPETHIECKUX MOJIeNeH MPOIIECCOB WM SIBJICHHUI;

(dopMupoBaHHE yMEHHH BOCIIPHHHMATh, NepepadaThiBaTh M HPEABSIBIATE MHPOPMAIMIO B CIOBECHOM,
00pa3Hoii, cCUMBOJIMYECKOH (opMax, aHaIM3MPOBATh M IepepabaThiBaTh MOMYYEHHYI0O HHOOpMAIHIO B
COOTBCTCTBUU C IIOCTABJICHHBIMU 3aJla4aMH, BBLACIATH OCHOBHOC COACPIKAHHC IMPOYUTAHHOI'O0 TCKCTA,
HaxOJIMTh B HEM OTBETHI Ha MTOCTABJICHHbIC BOIIPOCH U U3J1araTh €ro;

NPUOOpETEHNE ONbBITa CAMOCTOSATEILHOTO IMOHMCKA, aHalM3a M 0TOOpa MH(OpPMAIMK C HCHOIB30BAHUEM
Pa3IIMYHBIX UCTOYHUKOB N HOBBIX I/IH(i)OpMa]_[I/IOHHLIX TEXHOJOTHI I pCUICHUA MMO3HABATCJIIbHBIX 3a1a4,
pasBUTUC MOHOJIOTHYECKON U I[I/IEU'IOI‘I/I‘ICCKOI‘/'I peur, yMCHHA BBIpAXAaTb CBOWU MBLICIN H CHOCO6HOCTI/I
BBICTYIINBATh COOECEIHUKA, TOHUMATh €ro TOUKY 3pEHus], IPU3HABATh MPABO APYrOro 4ejoBeKa Ha MHOE
MHEHHE;

OCBOCHUEC IIPHUEMOB I[eﬁCTBHfI B HECTAaHAAPTHBIX CUTyallUAX, OBJIAACHUC I3BPHUCTHYCCKUMH METOJaMU
petieHus mpooiaeM;

¢opmupoBanre yMeHMH paboTaTh B TpYNIE C BBHIIOJHEHHEM PAa3IUYHBIX COLHUAIBHBIX POJIEH,
HPE/ICTABIATh U OTCTAMBATh CBOM B3IJIS/IBI M yOSIK/ICHHSI, BECTH TUCKYCCHIO.

PeryasituBubie YY /|
OO0yJaromuiicss TOTYIUT BO3MOKHOCTH 711 ()OPMHPOBAHUS CIICTYIONTNX PETYISTHBHBIX Y Y /1.
1. VYMeHHE CaMOCTOSTEIILHO ONPEACIATh Ie]Id 00YUCHHUs, CTAaBUTh U (DOPMYJIMPOBATH HOBBIC 3ajauu B yucOe

1 IT03HaBaTEIIbHOM OCATCIIBHOCTH, pa3sBUBAaTh MOTHUBBI U UHTEPECHI CBOCH M0O- 3HABaTEIbHOM JEITEIHLHOCTH.

OO0y4JaroIUiCs CMOXKET:

aHaJM3UPOBATh CYLIECTBYIOIIUE U INIAHUPOBATh OyAyIine oOpa3oBaTeNbHbIE PE3YIbTaThl;
UAEHTH()UIIUPOBATH COOCTBEHHBIE IPOOIEMBI M ONPENEIISATh IJIABHYIO IPOOIeMYy;

BBIJIBUTaTh BEPCUM peEIIeHHs NpoOseMbl, (HOpMyIMpoBaTh TIMIIOTE3bl, IMPEIBOCXMINATE KOHEUHBIN
pe3yibTarT;

CTaBUTH LIEJIb AEATEILHOCTH Ha OCHOBE ONPEAEIEHHOM MPOOIEMBI U CYILIECTBYIOIINX BO3MOKHOCTEH;
(dbopmynupoBarh yueOHbIC 3aJa4l KaK [Iard JOCTY)KEHHS IOCTaBJICHHOM LeNN AESTeIbHOCTH;
00OCHOBBIBATH IIEJIEBBIE OPUEHTHUPHI M MPHOPHUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3biBas M OOOCHOBBIBas
JIOTHYECKYIO TOCJIE0BATENBHOCTD 11aroB.

YMeHHe caMOCTOSITENbHO IUTAHMPOBAaTh IYTH JOCTIKEHHUS IIefiel, B TOM 4YHCIIe albTepHATUBHBIE,
OCO3HAHHO BBIOMpaTh Hanbosee 3pPeKTUBHBIE CIOCOObI PeLIeHNs YUeOHbBIX U T03HABATENIBLHBIX 3a1a4.

OO0y4JaroIUiACsS CMOXKET:

onpeiessTh HeoOXoauMoe(bie) ACHCTBUE(s]) B COOTBETCTBUU C YUCOHON M MO3HABATEILHOM 3alauaMu U
COCTaBJISITh AJITOPUTM €ro(1X) BBITIOITHEHUS;

00OCHOBBIBaTh W OCYHIECTBIISITH BBIOOp Hambonee 3((EKTUBHBIX CHOCOOOB pEUIeHUS YYeOHBIX |
MO3HABATEIbHBIX 33]1a4;

OTIPE/IEIISITH/HaXOTUTh, B TOM YHUCIIE U3 MPEUI0KEHHBIX BapUAHTOB, YCIOBUS IS BHITIOJHEHUS Y4eOHOW U
MO3HABATEILHOM 3a/1a4;

BBICTpaMBaTh XU3HEHHBIE IJIAHBI Ha KPAaTKOCPOUHOE OyAyliee (3asBJIATH IENIEBbIe OPUEHTUPHI, CTAaBUTh
aJiecKBaTHBIE WM 3aJa4ydl W [OpejjiaraTh JCHCTBUS, YKaszbiBass W OOOCHOBBIBAas  JIOTHUYECKYIO
MOCIIEA0BATEIbHOCTD IIATOB);

BEIOMpaTh W3 TPEAJIOKEHHBIX BAPHUAHTOB M CAMOCTOSTENFHO WCKATh CPEICTBA/PECYPCHI UIA PEIIeHHS
3a7a4n/IOCTIKEHUS 1SN,

COCTABJIATH TUTAH PEUISHHsI TPOOJIEMbI (BBITOJIHEHUS TIPOESKTA, IPOBEACHUS HCCIICIOBAHHMS);

OTIpENIEISITh OTEHINANLHBIC 3aTPyIHEHUS MPY PelleHNH Y4eOHOW U MO3HABaTEIbHON 3a/1a4i U HaXOIUTh
CPEICTBa [T UX YCTPaHEHMUS,

OTMCHIBATh CBOW OIBIT, OGOpMIISsl €ro AJs Mepeladydl APYTuM JIIOASM B BUJE TEXHOJIOTUH PEIEeHUs
MPAaKTHYECKUX 33724 OTpeAeTIEHHOTO Kiacca;

TUTAaHUPOBATh M KOPPEKTHPOBATH CBOIO HHAUBUAYAIBHYIO 00pa30BaTENbHYIO TPACKTOPHIO.

YMeHHe COOTHOCHTH CBOM JICWCTBUS C IIAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH KOHTPOJb CBOEH
JIESITEIPHOCTH B TIPOLIECCE JIOCTIKEHHS pe3ysbTaTa, OIpEeaesaTh CHOCcOoObl JeicTBMH B paMKax
MPEUIOKEHHBIX YCIIOBHH W TpeOOBaHWA, KOPPEKTHPOBATh CBOW JEHCTBUS B COOTBETCTBHH C
WU3MEHSAIOUIENCS CUTYallUE.

OO0yyJaroIuics CMOXeET:

OTPEJENSITh COBMECTHO C MEAaroroM M CBEPCTHUKAMM KPUTEPHH IIAHUPYEMBIX PE3yJIbTATOB H KPUTEPUU
OIICHKH CBOCH y4eOHOH eATEIbHOCTH;



4.

CHCTEMaTH3UPOBaTh (B TOM 4YHCIE BBHIOMpAaTh MPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX PE3YJIbTAaTOB U
OILICHKH CBOEH AESTEIbHOCTY;

OTOMpAaTh HWHCTPYMEHTHI AJII OLEHHBAHHMS CBOEH JEATENbHOCTH, OCYIIECTBIATH CAaMOKOHTPOJIb CBOEH
JESITeIbHOCTH B PaMKax MPEIJIOKEHHBIX YCIOBHH U TpeOOBaHUI;

OLICHUBATh CBOIO ACATENBHOCTb, APTYMEHTHPYs NPUYHHBI JTOCTHKEHHS WU OTCYTCTBHUS IIAHHPYEMOTO
pe3ynbTara;

HaXOJUTh JOCTATOYHBIC CPENCTBA IJIsl BHIIOJHEHUS YU€OHBIX JEHCTBUNA B U3MEHSIOLICHCS CUTYaluH W/ WK
IIPU OTCYTCTBHMM INIAHUPYEMOTO PE3YJIbTATA;

pabotasi Mo CBOeMy IUIaHY, BHOCHTH KOPPEKTHBHI B TEKYIIYIO JESATEIbHOCTh Ha OCHOBE aHalu3a
W3MEHEHHUH CUTyaluy U NOJIydeHHs 3alJIaHPOBAaHHBIX XapaKTEPUCTUK IPOAYKTa/pe3ynbTaTa;
YCTaHABIIUBATh CBSI3b MEXAY MOIYYEHHBIMH XapaKTEPUCTUKAMH MPOAYKTa U XapaKTEPUCTHKAMH ITpoLecca
JIeATENbHOCTU U II0 3aBEPIICHUU ACATENIBHOCTU IMpelaraTh U3MEHE- HHE XapaKTEPUCTUK IIpolecca A
MOJIyYEHHUs] YIYUIICHHBIX XapaKTEPUCTUK POLYKTa;

CBEPATH CBOM JIEMCTBUA C IIEIBI0 U MPU HEOOXOIMMOCTH HCTIPABIIATH OIIHUOKH CaMOCTOSATENBHO.

YMeHue OLEeHUBAaTh MPAaBUIBHOCTH BBINOJHEHHS Y4eOHOW 3amadd, COOCTBEHHBIE BO3MOMKHOCTH €&
peueHus.

OO0yJaromuicss CMOKET:

OIIPEIENSITh KPUTEPUHU NPAaBUIbHOCTU (KOPPEKTHOCTH) BBINOJIHEHUS Y1eOHOH 3a1auy;

aHaJM3UPOBAaTh M OOOCHOBBIBATH NMPHUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTApHWS IS BBIOJTHEHUS
y4e0HOH 3a/1a4H;

CBOOOJHO IIOJIB30BAaThCS BBIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKM M CaMOOLIGHKH, HMCXOAS W3 LEId U
MMEIOLINXCSI CPECTB, pa3indas pe3ysbTaT U criocoObl AeHCTBHI;

OLICHMBATh TIPOAYKT CBOCH MAEATENBHOCTH MO 3aJaHHBIM HW/WIH CaMOCTOSTEIBHO ONpelneEHHBIM
KPUTEPHUSAM B COOTBETCTBUH C LENBIO NEATETbHOCTH;

00OCHOBBIBaTh JOCTH)KMMOCTh LIENH BBIOPaHHBIM CINOCOOOM Ha OCHOBE OLIGHKM CBOMX BHYTPEHHHX
PECypCOB U JOCTYIIHbIX BHELIHUX PECYPCOB;

(pMKCHMpPOBAThH M aHAM3UPOBATH JMHAMUKY COOCTBEHHBIX 00pa30BaTENbHBIX PE3YIHTATOB.

Brnanenne ocHOBaMH CaMOKOHTPOIIS, CaMOOLIEHKH, NPUHATHS PEIICHUN M OCYLIECTBIECHUS OCO3HAHHOTO
BbIOOpPA B yueOHOI 1 TO3HABATEIHHOMN 1EATEIBHOCTH.

OO0yyJaroIuics CMOXKeET:

HaOJII0/1aTh U aHAIN3UPOBATh COOCTBEHHYIO YYEOHYIO U TO3HABATEIbHYIO JEATEIbHOCTD W JESATEIbHOCTD
JIpyrux o0y4aroIuxcsi B IpoILecce B3auMOIIPOBEPKH;

COOTHOCHUTH peajibHble U IUIaHHpYEeMbIe pe3yJIbTaThl HHAMBHYaJIbHOH 00pa3oBaTeNbHOM NEsATEIBHOCTH H
JieNaTh BBIBOJIBI,

MPUHUMATh PEIICHUE B YI€OHOH CUTyalliy M HECTH 32 HETO OTBETCTBEHHOCTD;

CaMOCTOSITENILHO OTpPENENATh MPUYMHBI CBOETO yCleXa WM Heyclexa W HaXOAWUTh CIIOCOOBI BBIXOJA W3
CHUTYaIlN! HEYCIeXa;

PETPOCIEKTUBHO ONPEAENsITh, Kakue ACHCTBHS IO PENICHHI0 YYeOHON 3ajayd WM TMapaMeTphl 3THX
JeHCTBUI PUBEIH K TTOJYYSHUIO UMEIOIIErocs IPOyKTa y4eOHO! e TeTbHOCTH;

JIEMOHCTPUPOBATh TPHEMBI  PETYIANUH  NICHUXO(PU3HOIOTHIECKUX/IMOIMOHATIBHBIX ~ COCTOSIHUM ISt
noctikenuss d¢dekra ycmoxoeHuss (yCTpaHEHHsS OMOLMOHAJIBHOW  HampsbKEHHOCTH), dddexTa
BOCCTaHOBIICHHs (OCITa0JICHWsT TPOSBICHUN  yToMieHms), Odddexra axTUBH3AIUH  (TIOBBIIICHHS
NCUX0(U3NOTIOTHYECKON PEAKTUBHOCTH).

IMo3naBaTeabHble YY]
OO0yJaromuiicss TOJTYIUT BO3MOKHOCTE IS (hOPMHPOBAHUS CIICTYIOIINX MO3HABATEIHHEIX Y Y /1.

1.

YMeHue OmpeAeaTh MOHATHSA, CO3laBaTh OOOOIICHMS, yCTaHABIMBATh AHAJIOTHH, KIIACCHU(PHUIIMPOBATH,
CaMOCTOSITEIPHO BBIOMpATh OCHOBAHHMSA W KPUTEPUH IS KilacCH(DHUKAIWW, yCTaHABIMBATh NPUYHHHO-
CJICIICTBCHHBIC CBS3H, CTPOUTH JIOTHIECKOE PACCYKICHUE, YMO3AKIIOUCHUE (MHIYKTUBHOE, JENYKTUBHOE,
10 AHAJIOTHH) U JICIaTh BBIBOIBI.

OO0y4JaroIuiCs CMOXKET:

HO,Z[6I/IpaTI) CJI0Ba, COHOI[‘{I/IHéHHI)IC KIIIOUEBOMY CJIOBY, OPCACIIAIONINEC €T0 IIPU3HAKU U CBOP'ICTBa;
BBICTPAMBATh JIOTUYCCKYIO HNETIOYKY, COCTOAINYIO U3 KJIFOYCBOI'O CJIOBA U COHO,Z[LII/IHéHHLIX €My CJIOB;
BBIACIIATH O6I].IPII>1 MPU3HAK ABYX WJIM HECKOJIbKUX IMPEAMETOB UIIN SIBJICHUH B OOBSICHATH UX CXO0ACTBO,



OOBEMHATh TpPEAMETHl W SIBIEHHS B TPYNIBl 1O ONPeAeNEHHBIM TpU3HAKAM, CPaBHUBATH,
KJIAaCCU(UITHPOBATH B 0000MIaTh (PaKThI U SBJICHUS;

BBIJICIISITH SBJICHUE M3 OOIIETO Psifia IPYTUX SBICHHUIA;

OTIPENeNsTh 00CTOSATENHCTBA, KOTOPHIE MPEAIISCTBOBAIN BO3HUKHOBEHHUIO CBSI3M MEXKIY SBICHUSIMH, W3
3TUX OOCTOSITEIBCTB BBIIEIATH ONPENCIISIOIINE, CIIOCOOHBIE OBITh NPUYNHON JaHHOTO SIBJICHUS, BBIBIATH
NPUYHHBI ¥ CIIEJCTBUS SIBICHHUIA;

CTPOUTH PACCYKIEHHE OT OOIIMX 3aKOHOMEPHOCTEH K YacTHBIM SBJICHHSM M OT YacTHBIX SIBJICHUH K
00IIMM 3aKOHOMEPHOCTSIM;

CTPOUTH pacCyIeHHE Ha OCHOBE CpaBHEHHS PEAMETOB U SABJICHUH, BBIJIEIISIS IPH STOM OOIIe IPU3HAKH;
n3Jarath MONIy4YeHHYIO HHOPMAIUIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;

CaMOCTOSITENIEHO YKa3bIBaTh Ha MH(OPMaLMIO, HYKIAIOLIYIOCS B NPOBEpPKE, NMpeajaraTb U NPUMEHATh
Croco0 MPOBEPKH JOCTOBEPHOCTH HH(OPMAIIHH;

BepOaM30BaTh SMOLMOHANBEHOE BIICYATIICHNE, OKA3aHHOE HA HETO HCTOYHUKOM;

OOBACHATH SIBJICHUS, TPOLECCHl, CBSA3M W OTHOLICHUs, BBUIABISEMBIE B XOJ€ MO3HABATENbHOH WU
HCCIICI0OBATENIbCKON JCSITEAbHOCTH (MPUBOAUTL OOBSICHEHHE C H3MEHEHHEeM (OPMbI NPEACTaBICHHUS,
OOBSICHATD, ACTANN3UPYSI WK 000011ast; OOBSICHATE C 3aAaHHON TOUYKH 3PEHHUA);

BBISIBJISITH M HA3bIBaTh IPUUYMHBI COOBITHA, SABJICHUS, B TOM YHCIE BO3MOXKHBIE/Hanbojee BEPOSITHBIC
NPUYMHBI, BO3MOXXHBIE TOCIEJICTBUS 33JaHHON TNPHYMHBL, CAMOCTOSATENHHO OCYLISCTBIISIE MPUYMHHO-
CJICICTBCHHBIN aHAJIN3;

JeNaTh BBIBOJ HA OCHOBE KPUTHYECKOIO aHAIM3a Pa3HBIX TOYEK 3PEHUs, IIOATBEPXKAATh BBIBOA
COOCTBEHHOH apryMeHTaluel WM CaMOCTOATENFHO TOTy4YE€HHBIMH JaHHBIMU.

YMeHue cosliaBarh, MPUMEHATh U MPeoOPa30BhIBATH 3HAKK W CHMBOJIBI, MOJICIH U CXEMBI JUIS PEIICHHS
yueOHBIX U TIO3HABATENbHBIX 3a/1a4.

OO0yJaromuics CMOXKET:

3.

0003Ha4YaTh CHMBOJIOM M 3HAaKOM IIPEIMET H/WIHU SIBIICHUE;

OTIPEIENATh JIOTHYECKHE CBS3H MEXIy NpeIMeTaMu W/WIH SBJICHUSMHU, 0003HaYaTh JaHHBIC JIOTUYECKHUE
CBSI3U C TIOMOIIHIO 3HAKOB B CXEME;

co3JlaBaTh aOCTPaKTHBIM WK pealibHBII 00pa3 MmpeaMeTa W/ Wiid SBICHMS,

CTPOUTH MOJIENB/CXEMY Ha OCHOBE YCJIOBHII 3a]1auu H/WK CIoco0a e€ pelieHus;

co3laBaTh BepOanbHbIE, BEILECTBEHHbIE W HWH(POPMALMOHHBIE MOJIENIU C BBIIEICHHEM CYILECTBEHHBIX
XapaKTepUCTUK 00bEKTA ISl ONpeeNIeHHs CIIoco0a PEICHU 3a]Ja491 B COOTBETCTBUH C CHTYaIUCH;
HpCO6pa3OBI)IBaTI) MOJCIN C LECJIbIO BBLIABIICHUA 06H_II/IX 3aKOHOB, ONPCACIAIOINIUX NaHHYIO MPEAMCTHYIO
0071aCTh;

MEPEeBOANTh CIOXHYIO II0 COCTaBy (MHOTOAclekTHylo0) HH(popMmamnuio u3 Tpaduyeckoro WiIn
(bopMaIM30BaHHOTO (CUMBOJIFHOTO) IIPEACTABICHUs B TEKCTOBOE  HA000POT;

CTPOUTH CXEMY, aJITOPUTM JICHCTBUSI, NCIPABJISTH WM BOCCTAHABIMBATh HEU3BECTHBINM paHee alrOPUTM Ha
OCHOBE UMEIOLIETOCs 3HaHUS 00 00BEKTE, K KOTOPOMY NPUMEHSETCS allTOPUTM;

CTPOUTH JOKA3aTeNILCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHBHOTO;

AHaJM3UPOBATH/PEIIEKCUPOBATE OMBIT Pa3pabdOTKH W peanu3alud y4eOHOro MpOEKTa, MCCIEIOBaHUS
(TEOpEeTHIECKOro, 3MIMUPHUECKOTr0) Ha OCHOBE NPEJIOKCHHOW MPOOJIEMHOM CHUTYalluH, MOCTaBICHHON
LeJTU W/WIN 33JaHHBIX KPUTEPHUEB OLCHKH NPOAYKTa/pe3ysbTaTa.

CMBICTIOBOE YUTEHHE.

OO0yyJaroIuics CMOXeET:

:b. e o o

HaxXxOJINTh B TEKCTE TpeOyeMyro HHPOPMAITHIO (B COOTBETCTBHH C IESIMU CBOCH NESITEIIHLHOCTH);
OPUCHTHUPOBATHECA B COACPIKAHNUU TCKCTA, IOHUMATh HGHOCTHLIﬁ CMBICJI TCKCTA, CTPYKTYPUPOBATh TCKCT,
YCTaHaBJIMBATh B3aUMOCBA3b OIMMMCAHHBIX B TCKCTC CO6I>ITI/II\/'I, HBHCHHﬁ, mponcCCOB;

PE3IOMHUPOBATH TJIABHYIO UJICI0 TEKCTA;

KPUTHYECKH OLIEHUBATh COJIepKaHue u (JOpMy TEKCTa.

qDOpMHpOBaHI/IC U PA3BUTHUC 3KOJIOTMYCCKOI'0 MBINUICHHUA, YMCHUC NPUMCHATH €ro B HO3HaBaTCJH)HOI\/II,
KOMMYHHKAaTHBHOM, COLMANBHOM MPaKTUKE U MPoQecCHOHaTHHONH OPUEHTAIINH.

OO0y4JaroIuiCs CMOXKET:

OTIPEIENSTh CBOE OTHOIICHUE K IPUPOAHOM CPEAE;

AHAJM3MPOBATh BIUSHUE YKOJIOTMIECKHX (PaKTOPOB Ha Cpery OOMTaHUs KHUBBIX OPTaHU3MOB,;

MPOBONTH IPHUYMHHBIA M BEPOSITHOCTHBIN aHAJIN3 YKOJIOTUUECKUX CUTYAIIHI;

MPOTHO3MPOBATh M3MCHEHUS] CUTYallMd TPU CMEHE JEWCTBUS OJHOTO (akTopa Ha JCHCTBUE JIPYroro
¢axTopa;



pacIpoCTpaHsiTh 3KOJOTMUECKHE 3HAHUS U y4ACTBOBATH B IPAKTUUYECKUX JEJaxX IO 3alUTE OKPYKAIOLIEH
Cpenbl;

BBIpaXKaTh CBOE OTHOIIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUYMHEHNUS, MO, TPOEKTHBIE PabOTHI.
Pa3ButHe MoTHBaIMM K OBIaJEHUIO KYJIBTYpO aKTHBHOT'O MCIIOJIB30BAaHUS CIOBApEN U JPYTHX MOUCKOBBIX
CHUCTEM.

OO0yyJaroIuics CMOXKET:

OIIpEACIATh HCOGXOIII/IMI)Ie KJIFOUYEBBIC ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

OCYIIECTBJIATH B3ElI/IMOI[€I7[CTBH€ C SJICKTPOHHBIMH IMOUCKOBBIMU CUCTEMAaMHU, CIIOBAPAMU,

q)OpMI/IpOBaTI) MHOXCCTBCHHYIO BI)I60pKy N3 IIOHUCKOBBIX MCTOYHHUKOB IJIs O6T)GKTI/IBI/133HI/II/I PE3YyJIbTAaTOB
IIOMCKa,

COOTHOCHUTD IMOJTYUECHHBIC PE3YJIBTATEI IIOUCKaA CO CcBOCH JCATCIIBHOCTBIO.

KommyHukaTtuBHbie YY/]I

1.

YMeHne OpraHu3oBBIBaTH y4eOHOE COTPYAHHYECTBO W COBMECTHYIO MCSTEIBHOCTh C YUWTENEM |
CBEpCTHHKaMH; paldoTaTh WHAMBUAYAJFHO W B TpPYyNIE: HAXOAWTh OOIee peUIeHne M pas3pelarb
KOH(JIMKTHI HA OCHOBE COTJIACOBaHMs TO3UIUI U y4€Ta HHTEpecoB; GOPMYIHPOBAThH, ApIYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHE.

OO0y4JaroIUHCsS CMOXKET:

OTIpE/IETATh BOZMOXKHBIE POJIU B COBMECTHOM JI€ATEIbHOCTH;

UTpaTh OMpPENEIEHHYIO POJIb B COBMECTHOM JI€ATEIHOCTH;

NPUHUMATh MO3ULHI0 cOOECeTHUKA, MOHUMAs MO3ULHUIO APYTOro, pa3indarh B €ro peyd: MHEHHE (TOUKY
3peHus), T0Ka3aTeIbCTBO (apryMEHTHI), (DaKThI; THIIOTE3bI, AKCHOMBI, TCOPHH;

OTIpEeNeNsITh CBOM JACHCTBUS M ACWCTBHS MapTHEPA, KOTOPHIE CIOCOOCTBOBAIM WM MPEMSTCTBOBAIH
HNPOAYKTUBHOW KOMMYHHUKAIUH;

CTPOUTH MO3UTHBHBIE OTHOIICHNUS B TIpoIiecce yueOHOM 1 TIO3HABATEIbHOM e TEIIbHOCTH;

KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3PEHHUS, B JHUCKYCCHUM YMEThb BBIABUIaTh
KOHTPapryMEHTHI, nepedpasupoBaTh CBOIO MBICIb (BJIaJICHUE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);
KPUTHYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM MPHU3HABATH OIIMOOYHOCTH CBOETO
MHEHHUS (€CIIM OHO TaKOBO) U KOPPEKTHPOBATH €r0;

npeasaraTh anbTepHATUBHOE PEIIeHNE B KOH(OIMKTHON CUTYallUH;

BBLIETISITH OOIIYIO0 TOUKY 3pEHHS B AUCKYCCHUH;

JIOTOBapUBaThCcAd O IpaBWJIaX M BOMpoOcax A OOCYKIEHHS B COOTBETCTBHM C IIOCTABJICHHON mepes
rpyIIoi 3agauei;

OpPraHU30BbIBATh Y4eOHOE B3aMMOJECHCTBHE B Ipymne (OHpeaeiirs oOLMe Lenad, pacupenessaTbh poJiy,
JIOTOBapUBaTHCS APYT € APYTOM U T. [1.);

YCTpaHATh B PAMKax IHajiora pa3pbiBbl B KOMMYHUKALMH, O0YCJIOBIICHHbIE HETOHUMAaHUEM/HENIPUSATHEM CO
CTOPOHBI coOecenHNKa 3a/1a4H, (YOPMBI MM COJIEp KaHUS THAJIoTa.

YMeHne OCO3HaHHO HCIIOJIb30BaTh PEYEBHIE CPEJCTBA B COOTBETCTBHU C 3afjauyeii KOMMYHHMKALMH IS
BBIPQXEHHS CBOMX UYBCTB, MBICIeH H TOTpeOHOCTEH Uil TJIAHUPOBAaHWA W PETYJSIIUH  CBOEH
JESITEebHOCTH; BIIaJIeHUE YCTHON U MUCbMEHHOM Peyblo, MOHOJOTMYECKONH KOHTEKCTHOM PEUbIo.

OO0y4JarIUiACs CMOXKET:

OTIpENeNsITh 3aa4y KOMMYHHKAIIMH U B COOTBETCTBHH C HEll OTOMpAaTh peueBble CPECTBA;

0TOMpaTh M UCIOJB30BaTh PEUYEBHIE CPEACTBA B MPOLECCE KOMMYHUKALMU C JPYTUMH JIOIBMH (AHAJIOT B
nape, B MaJIOi Tpymre u T. 1.);

MPEACTABIATh B YCTHOW MU MMCHbMEHHON opMe pa3BEPHYTHIH IUTaH COOCTBEHHOM JESITENBHOCTH;
coOMoaaTe HOPMBI IyOIMYHOW pedYd, pErJIaMeHT B MOHOJOI€ M JUCKYCCMH B COOTBETCTBHH C
KOMMYHUKATUBHOM 3aJlauei;

BBICKA3bIBaTh U 0OOCHOBBIBATH MHEHHE (CY)KJIEHHUE) U 3aIpalllBaTh MHEHHE NMapTHEPA B paMKaxX JUajiora;
NPUHUMATh PEIICHHUE B XOJIE TUaJiora U COTJIacOBBIBATh €r0 ¢ COOECETHMUKOM;

CO3/1aBaTh NHMCBMEHHBIC KIMIIMPOBAHHBIE M OPUIMHAIBHBIE TEKCTHI C HCIIOJb30BAHHEM HEOOXOIUMBIX
PEYEBBIX CPELCTB;

UCTIOJIb30BaTh BepOanbHble CpeACTBa (CPEelNCTBa JIOTHUECKON CBSI3W) IS BBIACICHUS CMBICIOBBIX OJIOKOB
CBOETO BBICTYIUICHUS;

WCTIOJIH30BaTh HEBEpOaJbHBIE CPECTBA WM HArJISAHBIE MaTepHaIIbl, IIOATOTOBJICHHBIE/ OTOOpPaHHbIE MO
PYKOBOJACTBOM yUYHUTEs;

JIeNIaTh OLIEHOYHBIA BBIBOJ O JOCTM)KEHHHM LENH KOMMYHHMKAIlMd HEMOCPEACTBEHHO IOCIE 3aBEPLICHHS
KOMMYHHKAaTHBHOTO KOHTAaKTa 1 00OCHOBBIBATH €TO0.



3. ®opMupoBaHME M Ppa3BUTHE KOMIIETEHTHOCTH B O0OJAcTH HCIOJIB30BaHMA HMH()OPMAIMOH- HO-

KOMMYHHUKAIIMOHHBIX TexHonorul (nanee — WUKT).
OO0yyJaroImuics CMOXeET:

e [[eJICHANpPaBIEHHO WCKATh M HCIIOJb30BaTh WH(OPMAIMOHHBIE PECYpChl, HEOOXOAMMBIE IJIsl PElIeHUS
yueOHBIX U IPaKTHYECKHX 3a/1a4, ¢ momoubio cpencts UKT;

e  BBIOMpATh, CTPOUTH U MCIOJIB30BATh aJEKBAaTHYIO HH(GOPMALMOHHYIO MOJEIH I MepeJadll CBOMX MbICIEH
CPEACTBAaMH E€CTECTBEHHBIX U ()OPMAJILHBIX S3BIKOB B COOTBETCTBUH C YCIOBHSIMHU KOMMYHHUKAIIWH;

e  BBIJCIATH MHOOPMAIMOHHBINA ACTEKT 3aJau, ONEPHUPOBATh JAaHHBIMH, HCIOJIb30BaTh MO- JEb PELICHHS
3a/1a4H;

® KCHOJB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIOYash BBHIOOP aJeKBAaTHBIX 3aJade HHCTPYMEHTAJIbHBIX
NpOrpaMMHO-aNMapaTHbIX CPEACTB M CEPBHUCOB) AJIS pelleHHs HHPOPMALU- OHHBIX U KOMMYHHUKAIIMOHHBIX
yueOHBIX 3aJjad, B TOM 4YHWCIIC: BBIYUCIICHHE, HAlMCaHHWE IUCEM, COYMHECHUH, JOKIanoB, pedeparos,
CO3/IaHUE NPE3ECHTALNMN U JIp.;

®  JCIIOJB30BATh MH(OPMALIHIO C YUETOM 3THUECKUX U IIPABOBBIX HOPM;

e co3maBaTh HMH(OPMALMOHHBIE PECypChl Ppa3HOTO THUHAa MW U1 pa3HBIX ayauTOpHUil, coOIroxaTh
MH()OPMAIMOHHYIO TUTUEHY U IpaBHJia HH)OPMAIIMOHHOM 0€3011aCHOCTH.

IIpeamMeTHBIMHU pe3yJibTaTaMu 00yueHHs (pU3UKe B 7-9 Ki1accax SABJISIOTCH:

e (opMHpOBaHHE NPEACTaBICHUHA O 3aKOHOMEPHOH CBS3M M IO3HABAEMOCTH SIBICHUH MpUPOABI, 00
O00BEKTUBHOCTH HAy4YHOTO 3HAHUS; O CHUCTEMOOOpasymomed poiau (U3WKW AN Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH; HAYYHOTO MHPOBO33pEHUS KaK pe3yabTaTa U3ydEeHUs OCHOB
CTPOEHHS MaTepUU U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

® 3HAaHHWA O MPHPOJE BAXHEHIINX (U3NYECKUX SIBJICHUM OKPYKAIOMIEro MHpa M TOHHUMAaHHE CMBICIa
(U3NUECKUX 3aKOHOB, PACKPBIBAIOIINX CBS3b N3YUCHHBIX SABJICHUH;

e (dopMHpOBaHHE TE€PBOHAYANIBHBIX MPEACTABICHUI O (HU3NIECKOM CYIIHOCTH SIBJICHHH TNPUPOIBI
(MexaHMYEeCKUX, TEIUIOBBIX, IEKTPOMAIHUTHBIX M KBAHTOBBIX), BHJAX Marepuu (BEIIECTBO U IIOJIE),
JBIDKCHHH KaK CIOCO0€ CYIIeCTBOBAHHUS MaTEpWH;, YCBOEHHE OCHOBHBIX HJCH MEXaHWKH, aTOMHO-
MOJIEKYJIIPHOTO YYEHHS O CTPOCHHU BELIECTBA, AJIEMEHTOB 3JICKTPOJMHAMHUKH W KBaHTOBOH (M3MKWY;
OBJIaJICHHUE TIOHATUHHBIM alllapaToM X CUMBOJIHYECKUM SI3bIKOM (U3HUKH;

e yMEHMs II0JIb30BaThbCsl METOAAMH HAY4YHOT'O MCCIIEIOBAHMS SIBJICHUH NMPHUPOIBI, IPOBOAUTH HAOIIOACHUS,
IUIAHUPOBATh W BBINIOJHATH OKCIIEPUMEHTHI, 00padaThiBaTh pPe3yNbTaThl HW3MEPEHUH, NPEACTaBISATH
pe3yAbpTaThl U3MEPEHUH ¢ moMoIIbio Tabaui, rpagukoB u GopMysn, 0OHAPYKUBATh 3aBUCUMOCTH MEKIY
(U3NUECKIMHU BEJIMIHMHAMH, OOBSICHATH MOJTYUYCHHBIC PE3YJIbTAThl U IeJIaTh BBIBOABI, OLICHUBATh TPAHHIIbI
MOTPENIHOCTEN Pe3yJIbTaTOB U3MEPEHU;

e yMEHHS TNPUMEHSTh TEOpPETHUECKHe 3HAaHWS MO (U3UKE Ha TPAKTHKE, pelarh (U3NUECKHe 3aJadd Ha
MIPUMEHEHHE MTOJTy4YeHHBIX 3HAHUH;

e yMEHHS M HaBBIKM NPUMEHATH MONyYEHHbIE 3HAHUS U1 OOBSCHEHUs] NMPUHLIMUIIOB IEHCTBHUA Ba)KHEHUIIMX
TEXHUYECKUX YCTPOWCTB, (pabOThl) MAIIMH M MEXaHU3MOB, CPEICTB IIEPEABMKCHHUS M CBS3U, OBITOBBIX
MpHOOPOB, MPOMBIIUIEHHBIX TEXHOJIOTHYECKHUX MPOIECCOB, PEIICHU MPAKTUIECKHUX 3a/1a4 MOBCETHEBHON
KHU3HU, oOecrieueHss O€30MacHOCTH CBOEH KHM3HHU, PAllMOHAJIHHOTO HPUPOAOMNOIB30BAHUS W OXPaHbBI
OKPYKAOIEH Cpeibl; BIUSHUSI TEXHUUECKUX YCTPOMCTB Ha OKPY’KAIOIIYIO CPELy;

® 0CO3HaHHE BO3MOKHBIX MPUYMH TEXHOTEHHBIX M KOJOIMYECKUX KaTacTpoo.

® OCO3HaHWE HEOOXOMUMOCTH TPUMEHEHUS IOCTIDKCHHH (U3WKM W TEXHOJIOTHUH sl PaluOHAIBLHOTO
MIPUPOIOTIOIH30BAHHUS;

e OBJIAJICHHME OCHOBaMHU O€30MaCHOI'0 HMCIIOJIB30BAHUS €CTECTBEHHBIX M MCKYCCTBEHHBIX AJEKTPUYECKUX U
MarHWTHBIX TOJIEH, DJIEKTPOMAarHUTHBIX W 3BYKOBBIX BOJH, €CTECTBEHHBIX M HCKYCCTBEHHBIX
HNOHU3UPYIOIUX H3JIy4YeHUH BO M30€KaHHE HX BPEJHOTO BO3ACHCTBHSA HAa OKPYXKAIOLIYI0 Cpeay H
OpTraHH3M YeJIOBEKa;

e (opmupoBaHHEe YOEKAEHHS B 3aKOHOMEPHOW CBS3M M II03HABAEMOCTH SBJICHUH MPHUPOJIBI, B
00BEKTUBHOCTH HAyYHOTO 3HAHUS, B BBHICOKOW LIEHHOCTH HAyKH B Pa3BUTHU MaTEpHUANbHOW M JTyXOBHOH
KYJIbTYPBI JIIO/ICH;

® DAa3BUTHE TEOPETUYECKOTO0 MEIIUICHHS Ha OCHOBE (OPMHUPOBAHWS YMEHHMH YCTaHaBIHMBATH (DaKThl,
pasznuyaTh TNPUYMHBL U CIEACTBUSA, CTPOUTh MOJENM M BBLABUTaTb THUIOTE3bl, OTHICKUBATh U
(opMynIUpOBaTh IOKAa3aTeNbCTBA BBIABUHYTBIX THIOTE3, BBIBOAWTH M3 IKCIIEPUMEHTANBHBIX (AKTOB H
TEOPETUYECKUX MoJelnel HU3NUECKUe 3aKOHbI;



® pa3BUTHE YMCHHUS IUIAHHPOBATh B MOBCEIHEBHOH >KW3HU CBOM JIEHCTBUS C MPUMEHEHHWEM MOIYy4EHHBIX
3HAaHUH 3aKOHOB MEXaHUKH, 3JEKTPOAMHAMHMKH, TEPMOAMHAMHUKHA M TEIUIOBBIX SIBJICHHH C LEJIBIO
cOepeXeHNUS 3T0OPOBDS;

e (opmupoBaHue MpenCTaBIEeHUII O HEpalMOHAIBHOM HCIOJIb30BAHUM TNPHPOJHBIX PECYpCOB U IHEPTHH,
3arpsI3HEHUU OKPY KaIoLIeH cpeibl Kak CIeICTBHE HECOBEPILEHCTBA MAIIMH U MEXaHU3MOB.

® KOMMYHHMKATHBHbIE YMEHUS: [OKJIAAbIBATE O pe3yibTarax CBOETO WCCIEJOBaHUs, y4acTBOBAaTh B
IUCKYCCHUHU, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, UCIIOJIb30BATH CIIPABOYHYIO JIMTEPATYPY M ApPYyTHUe
WCTOYHUKY WHPOpMAIINH.
BbInyCKHUK HAY4YHUTCSH:

coOJII0IaTh TpaBwiia 0€30MaCHOCTH M OXPAHBI TPY/a MPH padoTe ¢ YYeOHBIM U 1a00paTOPHBIM 000PYIOBAHUEM;

MOHUMATh CMBIC]I OCHOBHBIX (PM3MYECKUX TEPMHUHOB: (PU3MUECKOE Teslo, (puzndeckoe siBICHHE, (U3NUECKas
BEJIMYMHA, EAMHUIIBI U3MEPEHUS,;

pacrio3HaBaTh MPOOJEMBI, KOTOPBIE MOXHO PELIMTh NPH MOMOLIM (QU3MYECKHX METOAOB; aHAJIU3HUPOBATH
OTJeNIbHBIC ATAITB POBE/ICHNS UCCIIEOBAHUI U HHTEPIPETHUPOBATH PE3yIbTaThl HAOIOACHNUHN U OIIBITOB;

CTaBUTH OMBITHI MO HCCICAOBAHUIO (M3MYECKHX SBJICHUN WM (U3MYECKUX CBOWCTB Tell 0€3 MCIOIb30BaHMS
NPSMBIX U3MEPEHHH; IPU 3TOM (HOPMYIHPOBaATh MpoOieMy/3a1ady yueOHOTO SKCIIEPUMEHTA; COOMPaTh YCTAHOBKY
U3 TPEII0KEHHOT0 000PyI0BaHNUs; IPOBOAUTH OTBIT U (POPMYITHPOBATEH BHIBOJIBL.

[Mpumeuanwue. [Ipu npoBeneHNH HCCIeAOBAHMS (PU3MYECKUX SIBJICHUH H3MEPHUTENbHBIE TPUOOPHI HCIONB3YIOTCS
JMLIb KaK JaTYMKU W3MEepeHHs (PU3NUECKUX BETMUYMH. 3alMCH MOKAa3aHUH NPSMBIX H3MEPEHHH B 3TOM Cilyyae HE
Tpedyercs.

MIOHUMATh POJIb S3KCIEPUMEHTA B OJIy4YE€HUH Hay4HOU MH(pOopMauy;

NPOBOJUTH MpSMBIE H3MEpPEHUS (PU3MYECKHX BEIMYHMH: BpEMsl, pPAcCTOSHHE, Macca Tena, o0beM, cuia,
TeMIeparypa, atMoc()epHOE AaBJIEHHE, BIAKHOCTh BO3AyXa, HAlpsDKCHHWE, CHIa TOKA, paludalMoHHBIA (oH (c
UCTIONIb30BAHUEM [IO3UMETPA); IPH OSTOM BBIOMpaTh ONTUMAJBHBIA CHOCOO M3MEPEHHS M HCHOJIb30BaTh
MIPOCTENIINE METObI OLICHKH ITOTPELIHOCTEN N3MEPEHUI.

[Tpumeuanue. Jlrobas ydueOHas mporpaMma JOJDKHa OOecIeuMBaTh OBJIAACHUE MPSIMBIMU HU3MEPEHUSMH BCEX
MEPEUNCIICHHBIX (PU3MUYECKUX BEITHUUH.

NPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTEH (DU3NIECKUX BEIMYMH C HCIHOJIb30BAaHHEM HPSMBIX U3MEPEHUH: NPHU
9TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHONH 3aBUCHMOCTH (DM3NYECKUX BEIUYHH B
BUZE TaONIUI ¥ TpadUKOB, 1eNIaTh BEIBOABI I10 PE3YIbTaTaM HCCIECI0BAHMS;

NPOBOJUTh KOCBEHHBIE HW3MEPEHHsI (M3MUYECKMX BEJIMYMH: TPU BHIMOJHEHWHW W3MEpeHHld coOupaTh
9KCIEPUMEHTAIbHYIO YCTaHOBKY, CIeNys IIPEIJIOKCHHOM WHCTPYKLMH, BBIYMCIATH 3HAUYEHHE BEJIUYHMHBI U
aHaJIM3UPOBATH MOJYYCHHBIC PE3YJIbTATHI C YUETOM 33JaHHON TOYHOCTH U3MEPCHHUI;

AQHAJM3UPOBATh CUTYallUd IPAKTHKO-OPUEHTHUPOBAHHOIO XapakTepa, y3HaBaTh B HUX IPOSBICHUE M3YyYEHHbIX
(bU3NUECKUX SBJICHUH WM 3aKOHOMEPHOCTEH U MPUMEHATh UMEIOIINECs 3HAHUS ISl UX OOBSICHEHHS;

NOHUMATh HPUHLIMIBI ACUCTBUS MAIIWH, NPHUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS HMX O€30IaCHOTO
UCTIONIb30BAHUS B TOBCEIHEBHOM KHU3HU;

UCTIOJIb30BaTh NIPU BBIINOJHEHUH YYEOHBIX 3a7jad Hay4HO-IIONMYJISIPHYIO JIMTEPATypy O (pU3NYecKuX SIBICHHUSX,
CIpaBOYHBIC MaTepHabl, pecypchl HTepHeT.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUThCSH:

0CO3HaBATh LIECHHOCTh HAYYHBIX MCCIEIOBAaHUH, POJIb (PU3UKH B PACIIMPEHUH NPEACTaBICHUNA 00 OKpYy’KaroIieM
MUpE H €€ BKJIJl B YIIy4lICHUE KaueCcTBa )KU3HU;

UCIIOJIb30BAaTh MNPUEMBbl ITOCTPOEHHS (PHU3MYecKux Mojened, moucka u (QOPMYJIHUPOBKH J1OKAa3aTEIbCTB
BBIJIBUHYTHIX THIIOTE3 ¥ TEOPETHUECKIX BHIBOJIOB HA OCHOBE SMIMPHUYECKH YCTAHOBJICHHBIX (DaKTOB;

CpaBHHMBATh TOYHOCTh M3MEPEHUS! (PU3NUECKUX BEIHMYUH 110 BEIWYMHE MX OTHOCHTEILHOW HOTPEIIHOCTH INPH
NPOBENICHUHU TIPSIMBIX W3MEPEHHI;

CaMOCTOSITEIbHO IPOBOANTH KOCBEHHbBIE M3MEPEHHUS U UCCIEIOBAaHMS (PU3MYECKUX BEJIMYMH C UCTIOJB30BAHUEM
Pa3IMYHBIX CIOCO00B M3MepeHusl PU3NYeCKUX BEIWYHH, BEIOUPATh CPEACTBA M3MEPEHHS C YYETOM HE0OXOJAUMON
TOYHOCTH W3MEPEHHH, 000CHOBBIBATH BEIOOD CcIIoc00a M3MEPEHHUs, aleKBaTHOTO TIOCTABICHHON 3aiade, IPOBOIUTH
OIIEHKY JIOCTOBEPHOCTH IMOJyUYEHHBIX PE3yJIbTaTOB;

BOCIIPMHUMATh HMHQOpPMALMIO (U3UUECKOI0 CONEpPKAHUS B HAYUHO-TIOMYJSAPHOHN JIMTepaType U CpeAcTBax
MaccoBoi MH(OpMAIMK, KPUTHUECKH OLCHHMBATH MOIYyYCHHYI0 WH(OPMAIMIO, aHATU3UPYs €€ COoAcp)KaHhe U
JTaHHBIC 00 UCTOYHUKE MHPOPMAIIHH;

co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE H YCTHBIE COOOIIEHHSI O (PU3NYECKUX SBJICHUSX HAa OCHOBE HECKOJBKHX
WCTOYHUKOB HMH(OpMaIMy, CONPOBOXIATh BBICTYIUIEHHE IPE3EHTALMEH, Y4HUTBIBas OCOOECHHOCTH ayAUTOPHUH
CBEPCTHHUKOB.

MexaHnnveckue siBJeHUS



BbInyCKHUK HAYy4YUTCH:

pacro3HaBaTh MEXaHUYECKHE SBJICHHUS U OOBACHATH HA OCHOBE MMEIOIIMXCSl 3HAHUM OCHOBHBIE CBOWCTBA MU
YCIOBUSl TPOTEKaHUs OSTUX SBICHMH: pPABHOMEPHOE U HEPABHOMEPHOE JBI)KEHHE, pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSMOJIHMHEIHOE ABHKEHUE, OTHOCUTEIBHOCTh MEXaHMUECKOTO IBHIKEHHS, CBOOOIHOE MajieHHe
TeJ, PABHOMEPHOE JBW)KEHUE 10 OKPY)KHOCTH, MHEPIIHS, B3aHMOACHCTBUE TEJ, PEAKTUBHOE JBIKEHHE, Ilepeaada
JaBJICHHUST TBEPABIMH TeJaMH, XHIKOCTAMH W Ta3aMH, atMoc(epHOe IaBlieHHE, IJIaBaHWE TeJ, PaBHOBECHE
TBEPABIX TEN, HMEIOUIMX 3aKPEIUVICHHYI0 OCh BpAIIECHHs, KoyiebaTelbHOe [BMKEHHE, PE30HAHC, BOJHOBOE
JBIDKEHHE (3BYK);

ONMCHIBATh M3YYEHHBIE CBOWCTBA TEN M MEXAHWYECKUE SIBJICHHS, MCHOJIB3Ys (DU3MYECKHUE BEJINYMHBL: ITyTh,
nepeMelIeHne, CKOpPOCTh, YCKOPEHHUe, Mepro]] o0palieHus, Macca Teja, TNIOTHOCTh BeLIeCcTBa, cria (Cria TSHKECTH,
CHjla yHpYyrocTH, CHJa TPEHUs), AABJICHUE, HUMILyJIbC Tejla, KMHETUYeCKas SHEeprus, NOTeHLHalbHas YHEPrus,
MexaHudeckas pabora, mexanudeckas MomHocTb, KIIJ[ mpu coBepiieHnn paboThl ¢ MCIONB30BAaHUEM IPOCTOTO
MEeXaHW3Ma, CHJla TPEHHUs, AaMIUIUTyAa, IEepHojJ M 4YacToTa KoJjiebaHWi, [UTMHA BOJHBI H CKOPOCTh €€
pacmpocTpaHeHHs; NpU ONHMCAHWK NPaBHILHO TPAaKTOBaTh (U3MUECKHH CMBICT HCIOJIB3YEMBIX BEIMYUH, HX
0003HaYCHUS] W EAVHUIBI M3MEPEHUs, HaXOIUTh (POPMYIBI, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIUUUHY C
JPYTUMH BEJIMYMHAMH, BBIYHUCIIATE 3HAUYCHNUE (PU3NUECKON BEJTMYMHBI,

aHaJM3UPOBaTh CBOMCTBA TEJ, MEXaHWYECKUE SIBICHUS M MPOIECCH, HCHOJb3Ysl (U3MYECKUE 3aKOHBI: 3aKOH
COXPaHEHHUs] DSHEPIWH, 3aKOH BCEMHPHOIO TSATOTEHMS, MPHUHLUI CYNEPHO3UIMH CHI  (HaXOXICHHE
paBHoaeicTBytomen cumbl), [, II u Il 3akoHer HpioToHa, 3aKOH COXpaHEHHsS HMMITyJbca, 3aKOH ['yka, 3aKoH
[Tackamns, 3akoH Apxumena; IPU 3TOM Pa3iIW4aTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHa M €r0 MaTeMaTHYecKoe
BBIpaXEHHUE;

pasinyaTh OCHOBHbBIE MPHU3HAKM HM3YYECHHBIX (PH3MYEecKHX MoJeneil: MarepuanbHas TOYKa, HHEpLHUaIbHAs
CUCTEMA OTCYETA,

pemare 3a7a4y, UCMOJIb3ys (PU3NUECKHE 3aKOHbI (3aKOH COXPAHEHUS 3HEPIHH, 3aKOH BCEMHPHOI'O TAMOTEHHS,
npuHiun cynepnosuuuu cui, I, II n III 3axonsl HeroTOHA, 3aKOH COXpaHEHMsI UMITYJIbCa, 3aKOH l'yka, 3aKOH
ITackams, 3akoH Apxumena) u GOpMYJIBI, CBSI3bIBAIONTHE (DU3HUYECKUE BEITUYHHBI (ITyTh, CKOPOCTh, YCKOPEHHE,
Macca Teja, IUIOTHOCTh BEIIECTBA, CWJIA, JABJICHUE, UMIIYJIbC Tella, KMHETHYecKas SHEeprus, MOTEHIHalbHas
SHEprusi, MexaHn4deckas pabora, Mmexanmdeckas MomHocTb, KIT/ mpocroro mexanusma, cuia TPEHUS CKOJIbKEHHS,
K03 PUIIMEeHT TpeHus, amIUIUTyna, MEepuoJ M YacToTa KojeOaHWid, [JIMHA BOJHBL M CKOPOCTh €€
pacmpocTpaHeHus): Ha OCHOBE aHaJW3a yCIOBHS 33/1a4ll 3alMChIBATh KPAaTKOE YCIOBHE, BBIACIATH (PU3NUECKHE
BEJIMYMHBI, 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE JUIA €€ PELICHUs, TPOBOANUThH PacueThl U OLEHUBATh PEaNTbHOCTD
MOJY4YEHHOTO 3HAYCHUST PU3HMUYECKON BETMYMHEI.

BBINYyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUThHCSH:

UCIIOJIb30BATh 3HAHHS O MEXaHUYECKHX SIBICHUSIX B TIOBCEIHEBHOM KU3HH ISl 0OecriedeHus 0€30TaCHOCTH MPH
oOpamieHn ¢ mpuOopaMyu M TEXHHUYECKMMHU YCTPOWCTBAMH, Ul COXPaHEHHs 3J0POBbS M COONIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEACHUS B OKPYXKAIOWIEH cpeae; MPUBOIUTH NPUMEPHI TMPAKTHUYECKOTO HCIIOIb30BAHUS
¢u3HMUeCKNX 3HAHUM O MEXaHWYECKUX SBICHUAX W (QU3MYECKHX 3aKOHAaX; IPUMEPbl HCIOJIB30BaHMS
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTHH; SKOJIOTHUECKHX TTOCIEICTBHIA UCCIEJOBAHM KOCMHUYECKOTO POCTPAHCTB;

pasnyaTh rpaHULBl IPUMEHUMOCTH (U3MYECKUX 3aKOHOB, IOHUMATh BCEOOIIMI XapakTep (hyHIaMEHTaJIbHbIX
3aKOHOB (3aKOH COXpaHEHUS MEXaHWYECKON SHEpruH, 3aKOH COXpaHEHUs HMITYJIbCa, 3aKOH BCEMHUPHOTO
TATOTEHUS) U OIPAaHUYEHHOCTh HCIIOJIb30BaHMS YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u 1p.);

HaXOJUTh aJeKBaTHYIO NpPEINJIOKEeHHOH 3amaue (U3UUECKYI0 MOJENb, pa3pelaTh MpoOiieMy Kak Ha OCHOBE
MUMEIOIINXCS 3HAHUH N0 MEXAHMKE ¢ UCIOIb30BAHWEM MAaTeMaTHYECKOIO ammapara, Tak W IIPH MOMOIIM METOI0B
OLICHKHU.

TenJioBble sABJICHUA

BbINyCKHUK HAYYUTCSH:
pacro3HaBaTh TEIUIOBBIE SBJICHHUS U OOBACHATH Ha 0a3e MMEIOUINXCS 3HAHWI OCHOBHBIE CBOWCTBA WIIM YCIIOBUS
NPOTEeKaHUsT ATHX SBICHUN: AupQy3us, U3MeHeHHe oObeMa TeN MpH HarpeBaHuM (OXJIKICHWH), OOJbIIas
CKMMaeMOCTh Ta30B, Majlas CKMMAeMOCTh JKHIKOCTEH M TBEPIBIX TeJd; TEIUIOBOE pPaBHOBECHE, HCHApeHUe,
KOHJICHCAIMA, IUIABJICHHE, KPUCTAJUIN3aLHsl, KUIICHHE, BIAKHOCTh BO3/yXa, Pa3IMYHbIE CIIOCOOBI TeIUIonepeaayn
(TemIONpPOBOTHOCTD, KOHBEKIHS, W3IyYCHHE), arperaTHble COCTOSIHHS BEIIECTBA, IOTJIOIICHHE SHEPIHU IIpU
UCTIapEeHUH KHUIKOCTH U BBIJCICHUE €€ IPY KOHJCHCAIMY T1apa, 3aBUCUMOCTh TEMIEPaTyphl KUIICHUS OT J1aBICHHUS;
OIMCHIBATh M3YYEHHBIE CBOWCTBA TN M TEIIOBBIC SBICHMS, UCIONB3YS (hU3NYECKHE BEIUYMHBI: KOJIHMIECTBO
TEMJIOTH!, BHYTPEHHSSI SHEPIHs, TEMIIepaTypa, yaeabHas TeIUIOeMKOCTh BEIECTBa, yAeNbHas TEIUIOTa MJIaBJICHHUS,
yIeNbHas TEIIoTa MapooOpa3oBaHus, yJeIbHas TEIJIOTa CrOPAaHUs TOILIHBA, KO3()(UIMEHT MOJIe3HOTO JCHCTBHS
TEIUIOBOTO JIBUTATENIsl; TIPU OMMCAHUU MPABHIIBHO TPAKTOBaTh (PU3UUECKUN CMBICT UCIIOJIBb3YEMBIX BEIUYUH, HUX



0003HAa4YEeHUs] U EAMHULBI U3MEPEHUs], HaXOAUTh (DOPMYJIBbI, CBA3BIBAIOLUIME NAaHHYIO (DU3UYECKYIO BEIUYHMHY C
JPYTUMH BEJIMYMHAMH, BBIYHCIATE 3HAUCHNE (PU3NUECKON BEITMUMHEI,

AQHAJIN3MPOBATh CBOMCTBA TEJ, TEIUIOBBIC SBICHHUS U IPOLECCHI, MCIONB3Ys OCHOBHBIE TOJOXKEHHS ATOMHO-
MOJIEKYJIIPHOTO YYEHHSI O CTPOEHHUH BEILIECTBA U 3aKOH COXPaHEHHS SHEPTHH;

pas3ndaTh OCHOBHbIE IPU3HAKU M3Y4YEHHBIX (PU3NUECKUX MOJEIEeH CTPOECHHS I'a30B, )KUAKOCTEH U TBEPABIX TET;

MPUBOIUTH PUMEPHI TPAKTHUECKOT'O UCTIONB30BaHUS (PU3NYECKUX 3HAHUH O TEIJIOBBIX SIBJICHHUSX;

pemaTh 3a1a4M, MCITONb3ysl 3aKOH COXPAHEHHWS SHEPTHH B TEIUIOBBIX Mpolleccax W (OpPMyJbl, CBI3BIBAIOIINE
¢u3nuecKre BeNWYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEpaTypa, YAedbHas TEIUIOEMKOCTh BELIECTBa, yIeNbHas
TEIUIOTA TUIABJICHHUS, yleJdbHAsA TEIUIOTa Mapoo0pa3oBaHus, yJelbHas TeIUIoTa CrOpaHus TOIUIMBA, KO3 (UIIHEHT
MOJIE3HOTO JIEHCTBHS TEIUIOBOTO ABHUraTels): HA OCHOBE aHalM3a yCJIOBMS 3a/adM 3alMChIBaTh KPaTKOE yCJIOBHE,
BBIJIENSATh (PU3MUECKUE BEIMUYUHBI, 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIE JIJIsl €€ PElIeHUs], POBOJUTH PacuyeThl H
OLIEHMBATH PEALHOCTD MOJIYYEHHOTO 3HaUYCHHS (PU3NUECKON BETUUUHEI.

BbINyCKHUK MOJTYYUT BO3MOKHOCTh HAYYUThCSH:

UCTIONIb30BaTh 3HAHMS O TEIUIOBBIX SIBICHHUSAX B MOBCEAHEBHOW JKM3HHU A OOecredeHus] 0e30MacHOCTU NP
oOpamennn ¢ TpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMHM, IJII COXPaHEHHs 3J0POBbS W COONIOICHHS HOPM
9KOJIOTHYECKOTO MOBEACHUS B OKPY)KAIOIIEH Cpele; MPUBOAUTH MPUMEPHI 3KOJIOTHYECKUX IOCIEICTBUNA pabOThI
JIBUTATENel BHYTPEHHETO CrOPaHus, TEIJIOBBIX U THAPOAJIEKTPOCTAHIINI;

pasyn4aTh rpaHULBl IPUMEHUMOCTH (GU3MUECKUX 3aKOHOB, [IOHUMATh BCEOOLMI XapakTep (yHIaMEHTaIbHBIX
(U3NUECKNX 3aKOHOB (3aKOH COXPAaHEHHUs SHEPIHMH B TEIUIOBBIX MPOIECcCaX) U OrPAaHHMYCHHOCTh WCIIOJIL30BAHHMS
YaCTHBIX 3aKOHOB;

HaXOJUTh aJeKBaTHYIO NpPENJIOKEeHHOH 3amade (U3MUECKYI0 MOJENb, paspeliaTb NpollieMy Kak Ha OCHOBE
HUMEIOIINXCS 3HAaHUH O TEIJIOBBIX SBJICHHUAX C MCIOJIB30BAaHUEM MAaTeMaTHYECKOTO amlmapara, Tak U IpU MOMOIIU
METOJIOB OIICHKH.

BJICKTpPl‘leCKI/Ie N MAarHuTHbBIC ABJICHUA
BbINyCKHUK HAYYUTCSH:

pacro3HaBaTh JIEKTPOMArHUTHBIC SIBICHUS U OOBSICHATh HA OCHOBE MMEIOIINXCS 3HAHHI OCHOBHBIC CBOWMCTBA
WM YCJIOBUS MTPOTEKAHUS STUX SIBJICHUH: 3JIEKTPU3aIUs TEJl, B3aUMOJCHCTBUE 3apsI0B, JCKTPUICCKHUIA TOK U €ro
JCWCTBUS (TEIUIOBOE, XHMHUYECKOE, MarHHTHOE), B3aMMOJICHCTBHE MAarHUTOB, SJICKTPOMATHWUTHAS WHIYKIIWS,
JICCTBME MarHUTHOTO TIOJS HA MPOBOJHUK C TOKOM W Ha JIBIXKYIIYIOCS 3apsOKCHHYIO YacTHIly, JCHCTBUE
AJIEKTPUYECKOTO TIOJIS HAa 3apsDKCHHYIO YaCTHILY, JJICKTPOMATrHUTHBIC BOJHBI, TPSAMOJHMHEHHOE PacpOCTpaHCHUE
CBETa, OTPAKCHUE U MTPEIIOMIICHUE CBETA, TUCTICPCHSI CBETA.

COCTaBJISITh CXEMbI 3JICKTPUYECKUX LIENeH ¢ MOCIeA0BaTeIbHBIM M HapaluICIbHBIM COCIUHCHHEM 3JIEMEHTOB,
pasnnyas yCIOBHBIC 00O3HAYCHUS SJIEMEHTOB DIICKTPUUYECKUX IeTied (MCTOYHUK TOKa, KIF0Y, PE3UCTOp, PEOCTar,
JIAMITOYKa, aMIIEPMETp, BOJILTMETP).

WCTOJIh30BATh ONTUYCCKUE CXEMBI JIJIS IIOCTPOCHUS N300pakeHUH B IJIOCKOM 3epKajie U COOUpAroIIe TiH3e.

ONKCHIBATh HM3YYCHHBIC CBOWMCTBA TEJNI M DJICKTPOMArHUTHBIC SIBJICHUS, HCHOJb3Ys (DU3NUCCKHE BEJIHUYMHBI:
ANEKTPUYECKUH 3aps]l, CUJIa TOKA, SJIEKTPUIECKOE HAMPSHKEHUE, SJCKTPUIECKOE COMTPOTURIICHHUE, YICTHHOS
COIIPOTHBIICHUE BEIECTBA, pab0Ta AIIEKTPUIECKOTO TOJIS, MOIIHOCTh TOKa, (POKYyCHOE pacCTOsSHHE M ONTHYeCKas
CHJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI M YaCTOTA CBETA; MPU ONMMCAHUU BEPHO TPAKTOBATh
(U3NYECKUI CMBICI HCIOJb3YEMbIX BEJIMYWH, MX OOO3HAYCHUS W CIUHMIIBI M3MEPEHUsI; HAaXOIUTh (DOPMYJIbI,
CBSI3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIUUUHY C JPYTUMH BEITUIHHAMH.

aHAJIM3UPOBATh CBOWMCTBA TEJ, JJCKTPOMArHUTHBIC SIBIICHUS M IPOLECCHI, UCIHOJB3Ys (U3NUYCCKUE 3aKOHBI:
3aKOH COXpaHCHHs OJJICKTPUYECKOTO 3apsaa, 3akoH Oma Juis ydyacTka nenu, 3akoH Jxoynsa-JleHra, 3akoH
MPSIMOJIMHEHHOTO PAaCIpPOCTPAHCHUS CBETa, 3aKOH OTPaXXCHUS CBETA, 3aKOH IPEIOMIICHHUS CBETa; MPU ITOM
pazuyaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA M €r0 MAaTEMAaTHYECKOE BBIPaKECHUE.

MPHUBOJIUTH IPUMEPHI MPAKTUYCCKOTO UCTIOIb30BAHUS (PU3NICCKUX 3HAHUU O 3JICKTPOMArHUTHBIX SBJICHHUSIX

pemarh 3a/1a4u, UCTIoNB3ys (r3nveckre 3aKoHbl (3akoH OMa sl yyacTka nenw, 3akoH Jxoymsi-JIenna, 3akoH
MPSIMOJIMHEHHOT'O PAaCHpPOCTPAHCHUS CBETa, 3aKOH OTPaKCHHsI CBETA, 3aKOH MPEJIOMJICHHS CBeTa) U (popmyibl,
CBSI3bIBAIONINE (PU3MUECKHE BEIMYMHBI (CHJIA TOKA, DJIEKTPUUIECKOE HAIPSDKEHUE, dIIEKTPUUECKOE CONPOTUBIICHHE,
yeIbHOE CONPOTUBIICHUE BEIIECTBA, padOTa AICKTPUYSCKOTO MOJS, MOIIHOCTh TOKA, (JOKYCHOE PAaCCTOSHUE U
OIITUYECKAs CUJIA JIMH3BI, CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJTHHA BOJHBI U YacTOTa cBeTa, (OpPMYJBI pacdyera
ANEKTPUYECKOTO COMTPOTUBIICHUS TPHU MOCIIEAOBATEIILHOM H MapaUICIbHOM COCTUHEHUHU TIPOBOJHUKOB): HA OCHOBE
aHaJlM3a yCJOBMS 3aJa4Ml 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIICIATh (DU3MUCCKUE BEIIMYMHBI, 3aKOHBI U (HOPMYJIbI,
HEOOXOJWMEBIE I €€ PEUIeHHs, MPOBOJUTh pacdyeThl M OIEHUBATh pPEaJbHOCTh IMONYYEHHOTO 3HAYCHUS
(hM3UUeCKON BEIMYNHEI.

BbINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThHCS:



UCMONTb30BATh 3HAHUS 00 DIEKTPOMATHUTHBIX SBJICHUSAX B TOBCEMHEBHON JKM3HM i1 OOeCTedeHUs
0e30MacHOCTH TMpHU OOpalleHNH C MPHOOpPaMH M TEXHHYECKHUMHU YCTPOWCTBAMHM, JUIS COXPAHEHHUS 370POBBS U
COOJTIOZICHUST HOPM DKOJIOTHUECKOTO TIOBEICHHWS B OKPYKAalOlIed cpefie; TPUBOJUTH IPHUMEPHI  BIUSIHUS
QJICKTPOMArHUTHBIX I/I3Hy‘IeHI/II\/'I Ha JXUBbBIC OPTraHU3MBbI;

pa3nyaTh TPaHMIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB, IOHUMATh BCeOoOIIMi XapakTep QyHIaMEHTaIbHbBIX
3aKOHOB (3aKOH COXPaHEHHS dJIECKTPUUESCKOTO 3apsia) U OTPAaHMICHHOCTE MCITOJIB30BAHMUS YACTHBIX 3aKOHOB (3aKOH
Owma 1 y9acTka memnw, 3aKoH Jxoymsa-Jlenma u ap.);

HCIOJIb30BATh TPUEMBI TOCTPOCHHS (U3MUIecKux Mojeneil, moucka W (GOPMYIHUPOBKH TOKA3aTEIbCTB
BBIIBUHYTBIX TUIIOTE3 U TECOPETUICCKUX BBIBOIOB HAa OCHOBE OMITUPHUYECKH YCTAHOBJICHHBIX q)aKTOB;

HAXOJUTh aJCKBATHYIO TPEIIOKEHHON 3amaue (U3UUECKYI0 MOJENb, pa3peliarh mpobiieMy Kak Ha OCHOBE
UMCHOLIUXCA 3HAHUH 06 QJICKTPOMArHUTHBIX ABJICHUAX C HUCIIOJIb30BAHHUEM MATEMaTUYCCKOI'O armapara, Tak U Ipu
MOMOIITH METO/IOB OICHKH.

KBaHTOBBIE SIBJICHMS
BbInyCKHUK HAYy4YUTCH:

pacrio3HaBaTb KBAaHTOBBLIC SABJICHHA H O6B$ICH$ITB Ha OCHOBE HUMCHOIINXCA 3HAaHUW OCHOBHBIE CBOWMCTBA WIH
YCIIOBHUS TMPOTEKAHUS ITUX SIBJICHUI: €CTECTBEHHAS M WCKYCCTBEHHAs PaJHOAKTHBHOCTb, O-, B- M Y-H3Iy4YCHUS,
BO3HUKHOBEHUE JINHENYATOT'O CIICKTpa U3JIYyYCHHA aTOMa,

OTHKCHIBATh M3YUEHHBIC KBAHTOBBIC SIBIICHHS, UCIOJB3Ys (PU3MUYCCKUE BEIUYMHBI: MACCOBOE YHCIIO, 3apAI0BOC
YHCII0, TIEPHOJ TOJypacmaga, SHeprus (POTOHOB; MPH OMUCAHHM MPABMIIBHO TPAKTOBATH (H3MUYECKHMH CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYCHUS M CIUHUIBI U3MEPCHUS; HAXOIUTh (HOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(I)I/ISH‘IGCKYIO BCJIMYUHY C APYTUMU BECIIMYNHAMU, BBIYUCIAATH 3HAYCHUC (1)I/ISI/I‘IGCKOI‘/'I BCIIMYHUHBI,

aHANM3UPOBATh KBAHTOBBIC SBJICHUS, HCIOJB3YysA (U3UUECKUE 3aKOHBI W IOCTYJAThI: 3aKOH COXPaHCHUS
JHEPTHH, 3aKOH COXPAHEHHUS JJIEKTPHUYECKOrO 3apsjaa, 3aKOH COXPAaHEHHsS MacCOBOTO YHC/A, 3aKOHOMEPHOCTH
W3JTyYCHUsT W TIOTJIOIICHHS CBETa aTOMOM, TPU STOM pa3liMyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA W €ro
MaTeMaTH4IeCKOe BhIpAKEHHE;

pas3nyaTh OCHOBHBIC MPU3HAKH IUIAHETAPHON MOJICTH aTOMa, HYKJIOHHOM MOJICITH aTOMHOTO SIJIPa;

MIPUBOJUTEH IIPUMEPHI MPOSABICHUS B IIPUPOJAE U MPAKTUYECKOr0 UCIOIb30BaHUA PASUOAKTUBHOCTH, AIEPHBIX U
TEPMOSIIEPHBIX PEAKIINiA, CIIEKTPAIHHOTO aHAITN3A.

BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS:

UCIIOJIb30BATh MOJYYCHHBIC 3HAHUS B TOBCEIHEBHOM JKU3HU NPU OOpalleHHH ¢ MPUOOpaMH M TEXHUYCCKUMHU
yCTpOHCTBaMH (CUETUYMK MOHU3UPYIOIIMX YaCTHIL, IO3UMETp), Ul COXPAaHEHUS 3A0POBBS M COONIIOJCHUS HOPM
9KOJIOTHYECKOTO TIOBEIEHHS B OKPYIKAOIIEH Cpejie;

COOTHOCHTH SHEPTHIO CBSI3U ATOMHBIX s7Iep ¢ Ae(HEKTOM MacChl;

MIPUBOAWTL IPUMEPHLI BJIUAHHUA PaTUOAKTHUBHBIX I/I3J'Iy‘-IeHI/II71 Ha JXUBBIC OPraHU3MBbI; IMOHUMATb IPUHIINIT
JICWCTBUSI TO3UMETPA U Pa3ndaTh YCIOBHS €ro HCIOIb30BaHUS;

IIOHUMATh J3KOJIOTHYCCKHUEC HpO6J'IeMBI, BO3HHUKAIOOIUE ITPU HUCIIOJIb30BAHWU aTOMHBIX BJICKTpOCTaHHPIfI, " IMyTH
pelICHUs 3TUX TMPOOIIeM, MEPCIEKTUBBI UCTIOJIB30BAHUS YIIPABISEMOT0 TEPMOSIIEPHOTO CHHTE3A.

JJIeMeHTbI ACTPOHOMUH
BbInyCKHUK HAy4YUTCH:
yKa3bIBaTh Ha3BaHUsS IUIaHeT COJIHEYHOW CHUCTEMBI, Pa3IMdaTh OCHOBHBIC NPU3HAKHM CYTOYHOTO BPAILCHUS
3Be3HOro HeOa, nBukeHust JIynel, CoHIIA U IJIaHET OTHOCUTENBHO 3BE3/;
HOHMMATh PA3JINYMs MEKAY FeTHOLEHTPUIECKON 1 T€OLECHTPUYECKOI CHCTEMaMH MUPa;
BBINYyCKHUK MOJTYYUT BO3MOKHOCTH HAYYUThCH:
yKa3bIBaTh OOIIME CBOICTBA M OTJIMYMS IUIAHET 3€MHOH IPyNIBI U IUTAHET-TUTaHTOB; Manblx Ten ColHedHOH
CHCTEMBI M OOJIBLINX IUIAHET; MOJIb30BATHCS KapTOH 3Be3AHOTO Heba MpH HaOIIOAEHHUX 3BE3JHOTO Heba;
pa3IM4YaTh OCHOBHBIC XapaKTEPHCTHKU 3Be3] (pa3Mep, IBET, TEMIEpaTypa) COOTHOCHUTH IBET 3BE3JbI C €€
TEMIIEpaTypoii;
pa3IMYaTh TUIOTE3BI O MPOUCX0KAeHHN CONHEYHOM CUCTEMBI.

Conep:xxanne yueOHOro npeamera «®@usnka» B 7-9 kiaccax.

7 kaacc
(68 uacos, 2 yaca B HEZIEIIO)
I. Beeaenue (4 yaca)
[lpenmer u Metonsl (Gu3MKH. DKCIEPHUMEHTAIBHBI METOA HM3yudeHHs Npuponsl. M3mepenue ¢(usmueckux
BeimuuH. [lorpemHocts m3mepenma. OOoOmieHWE pe3ynbTaToB dKcrepuMeHTa. HaOmromeHne mnpocreifmmx



SBIICHU W TPOIECCOB MPHUPOILI C TOMOIIBI0 OPraHOB YYBCTB (3peHUs, Ciyxa, ocs3aHus). lcnoip3oBaHue
NPOCTEHITNX M3MEPHUTENBHBIX MPUOOPOB. CxeMaTHyeckoe N300paKeHUE OMBITOB. MeTOobl TONyUeHHs] 3HaHUH B
¢m3uke. OU3MKa U TEXHUKA.

JlabopaTopHas paGoTa.

1.0Ompenenenne eHbl NeNeHNs U3MEPHUTEITHHOTO IPUoopa.

I1. [TepBonavanbHbIE CBeAeHHS 0 CTPOEHHH BellecTBa. (5 4acos.)

['mmoTesa o qUCKpEeTHOM CTpOEHHH BemecTBa. Moekynbl. HempeprIBHOCTS ¥ XaOTUYHOCTH ABMKEHUS YaCTHII
BemectBa. Auddysus. bpoyHoBckoe apmwxenue. Mojenu rasza, ®HIKOCTH M TBEpAOro Tena. B3ammopeiicTBue
YJaCTHII BelIecTBa. B3anMHoe IpUTSHKeHHE M OTTATKUBAHUE MOJIEKYJ. TpH COCTOSIHHS BEIeCTBa.

JlabopaTopHas padoTa.

2.3mepeHue pa3MepoB MaJIbIX Tell.

I11. B3aumopeiicrBue TeJ1. (22 yaca)

Mexanndeckoe nBWKeHHE. PaBHOMepHOe M He paBHOMepHOe BmxkeHne. CKopocTh. Pacuer myTw W BpemeHH
nBwxkeHus. Tpaekropus. Ilpsmonuneitnoe nBmwkeHue. BzaumopeiictBue Ten. Muepuwms. Macca. IlnoTHOCTB.
M3mepenne macchl Tema Ha Becax. Pacuer Maccel m o0sema mo ero IwiotHoctH. Cma. CHIBI B TIPHPOJE:
TATOTEHMs], TSKECTH, TPEHM, ynpyroctu. 3akoH ['yka. Bec tena. CBs3p MEXIy CHION TSXKECTH M MacCOil Tena.
Junamometp. CioxeHue IByX CHII, HalPaBJICHHBIX 10 OJHOM npsiMoid. Tpenue. Ynpyras nedopMariusi.
JInabopamopuwie pabomel.

3.M3mepeHne Macchl Tela Ha PHIYaKHBIX BECaX.

4.M3mepenue o0beMa Teda.

5.0mpenenenue MIOTHOCTH TBEPAOTO BEIECTBA.

6.I'pagynpoBanme MpyXUHBI 1 U3MEPEHHE CHII JHHAMOMETPOM.

IV laBienue TBepabIX TeJl, ;KUAKOCTeN U ra3os. (21 yac)

Hasnenue. Ompir Toppuuennu. bapomerp-anepona. ATmocdepHoe HaBlieHHE Ha PAa3IMYHBIX BBICOTAX. 3aKOH
IMackans. CriocoObl yBenMueHUs U yMeHbIIeHUs naBieHus. [laBnenue raza. Bec Bo3ayxa. Bo3ayminas o0oiouka.
Wsmeperne armocdepnoro naeieHus. Manomerpbl. llopmHeBoit kumkocTHBI Hacoc. llepemada maBmeHuUs
TBEPABIMH TeNlaMH, >KMIKOCTSIMHM, razamu. JleiicTBHE >KMAKOCTHM U raza Ha IOrpy)XEHHOe B HHUX Teso. Pacuer
JTABJICHUS] KUAKOCTH Ha JAHO W CTeHKH cocyaa. CooOmaromye cocyapl. ApxuMmenoBa cuna. [ mapaBiudeckuit
mnpecc. [InaBanue Ten. IInaBanue cynos. Bozayxormiasanue.

JladopaTopHasi pa6oTa.

7.01npenenenue BhITAIKUBAIOIIEN CHIIBI, AEHCTBYIOIIEH Ha MMOTPYKEHHOE B JKUAKOCTH TENO.

8.BrIsicHeHNE yCIIOBUH TTaBaHUS TN B KUIKOCTH.

V. Pa6ora u MomHoCTh. JHeprus. (14 yacos.)
Pabora. MommHocte. Oneprus.  Kunermueckas »sHeprus. lloreHnumampHas »Heprus. 3aKOH COXpaHCHUS
Mexanudeckoil anepruu. [Ipocteie mexanusmel. KIT/] mexanusmoB. Peiuar. PaBHoBecue cui Ha pbeiuare. MoMeHT
cuiibl. Peiuaru B TexHuKe, ObITY M npupoje. [IpuMeneHne 3akoHa paBHOBeCHs pbldara K 05oky. PaBeHcTBO paboT
TIPH KCIIOTH30BAHUH MIPOCTHIX MEXAaHU3MOB. «30JI0TOE MIPABUIIO» MEXaHUKH.
JlaGopaTopHas paGoTa.
9.BEIsICHeHHE YCIIOBHSI pABHOBECHS phIuara.
10.0npenenenune KII/] npu nogbeMe o HaKJIOHHOU INIOCKOCTH.
V1. IosTopenne (2 4)

AHanm3 ommMOOK, NOIMYIIEHHBIX B UTOTOBOW KOHTPOILHOU paboTe.

8 kiacce

(68 yacos, 2 yaca B HE/IEIIO)

I. TennioBbie siBiaeHus (26 YacoB)

Buyrpennss oHeprus. TermmoBoe nmBmxeHune. Temmeparypa. Tertomepemada. HeoOparmMocTs mporiecca
terionepenayn. CBsA3b TeMIlepaTyphbl BELIECTBA C XAOTHUECKUM JBIKEHHEM ero 4acTul. CrocoObl M3MEHEHHUs
BHYTpeHHeW »5Hepruu. TemnonpoBogHocTs. KosmdyecTBO TEIOTHL. YenbHas TEIUIOEMKOCTh. KoHBeKnus.
Nznyyenne. 3aKkoH COXpaHEHHWs 3HEPTMH B TEIUIOBBIX Ipoueccax. [lmaBiaeHne W KpHCTamnu3anus. Y OesibHas
TemioTa TIUIaBlieHus. [paduk TaBieHWss W OTBepleBaHWs. [IpeoOpasoBaHMe DJHEPTUM IPH HU3IMEHEHHSIX
arperaTHOro0 COCTOSIHMSL BellecTBa. lcmapeHwe M KOHAeHcauusl. YJelbHas TeIuloTa MapooOpa3oBaHusl U
KoHAeHcanuu. Pabota mapa u rasa mpu pacummpenun. Kunenwe >xuakoctu. BmaxxocTe Bo3ayxa. TeruoBbie
JIBUTaTENH. DHEPrHUs TOIUINBA. Y IeNIbHAs TEIIOTa CTOPAHNUSI.

Arperartnsie cocrostaus. [IpeoO6pazoBanne sHeprun B TerioBbIx aBurarenix. KI1/[ tertoBoro quraresns.



®ponranpHas 1aboparopHas padboTa.

2.CpaBHeHHE KOJMYECTB TEIUIOTHI IIPH CMEIINBAHUHN BOJIBI Pa3sHON TeMIIepaTyphl.

3.13MepeHue yaeIbHON TEMIOEMKOCTH TBEPIOTO TENA.

I1. DiexkTpUUYecKue sIBJEHHS U YIeKTPOMArHUTHBIE siBJeHus1 (31 yaca)

OnexkTpuzauus Tell. DJEeKTpUYecKuil 3apsia. BzaumopeiicTBue 3apsinoB. [[Ba Buaa SIEKTPpUUYECKOrO 3apsja.
JIMCKpEeTHOCTh 3JEKTPUYECKOr0 3apsiia. DIEKTPOH. 3aKOH COXPAaHEHHS IJIEKTPUUECKOTo 3apsana. DIEeKTpUIecKoe
moste. Dnektpockon. CtpoeHrne atoMoB. OOBSCHEHHE 3JICKTPUUCCKHUX SBICHUH. [IpOBONHUKHM M HETPOBOIHUKU
aneKTpuyecTBa. JlelicTBHE 3IEKTPUUECKOTO OISl Ha AIEKTPUUECKUE 3apsabl.

TTocTosSHHBIA DJEKTPUICCKAN TOK. VICTOYHHMKHM SIEKTpHYecKoro Toka. Hocurtenmn CBOOOIHBIX SIECKTPUICCKUX
3apsIIOB B METaJIax, JKUIKOCTAX U razax. JJIeKTpuuecKas 1elb U €€ cocTaBHbIe yacTH. Cuia Toka. EquHuIb! cuis
Toka. Ammnepmetp. M3mepenue cwibl Toka. Hampsikenue. Enununbsl HanpspkeHud. BonsTvmerp. M3mepenue
HanpspKeHUsl. 3aBUCUMOCTB CUIIBI TOKA OT HapPsKEHUS.

ComnporuBienne. Enuaunel comporuBieHus. 3akoH Owma Ui ydacTKa DdJEKTpUYeckoi 1emu. Pacuer
CONPOTHUBJICHUS] MPOBOAHUKOB. Y IETbHOE COMpoTUBIeHUE. [IprMepbl Ha pacdyeT COMPOTUBICHUS NPOBOIAHHUKOB,
CUJIBl TOKa M HampsbkeHusa. Peocrarsl. [locienoBaTenbHOE U MapalijieIbHOE COEIMHEHUE MTPOBOJAHUKOB. JlefcTBUs
AIEKTPUYECKOTO TOKa

3akoH [Ixoyns-Jlenma. PaGora smekTpudyeckoro Toka. MOIHOCTH 3JIEKTPUYECKOTO TOKAa. EXWUHHIBI paboThI
ANEKTPUYECKOT0 TOKA, IPUMEHSAEMbIE Ha MpakTHKEe. CUETUUK SJIEKTPUUECKOW SHEPTUU. DIIEKTpOHArpeBaTeibHbIC
npubopbl. Pacder aiekTposHepruu, moTpebiseMol OBITOBBIMH mpuOopamu. HarpeBanue TPOBOJIHUKOB
ANEKTPUUECKUM TOKOM. KoOJIudecTBO TEmIOTHI, BBIAEISIEMOE MPOBOJHUKOM € TOKOM. Jlamma HakaauBaHUSL.
Kopotkoe 3ambikanue. [Ipenoxpanurenu. MaruuTHoe noje. MarHuTHOE MOJIe MPSMOTO ToKa. MarHUTHBIC JTHHHH.
MarautHoe mojie KaTylIKH C TOKOM. DJEKTPOMArHUTHl U UX mnpuMmeHeHus. [locTossHHble MarHUTHL. MaruutHoe
[10JIE MOCTOSIHHBIX MAarHUTOB. MarHuWTHOE I0OJI€ 3E€MIIH. I[eﬁCTBHe MAarHduTHOr0 IoOJid Ha HNPOBOAHHUK C TOKOM.
DNeKTpUIECKUi TBUTATENb.

Dponmansusvie 1abopamopHsvie padomol.

4.COopKa 3JIEKTPUIECKOM [N U M3MEPEHHUE CIIIBI TOKA B €€ Pa3IMYHbBIX Y9acTKaxX.

5.M3Mepenne HampsHDKeHUS Ha Pa3UYHBIX YIaCTKaX DIIEKTPUUECKOM LETH.

6.PerynupoBaHue CUIIbI TOKA PEOCTATOM.

7.13MepenHne conpoTUBICHUS IPOBOJHUKA IIPU MOMOIIU aMIIEPMETPa U BOJILTMETPA.

8.M3mMepenne MOITHOCTH 1 pabOTHI TOKA B 3JIEKTPHUYECKON JTaMITe.

9. COopka 3JIeKTpOMAarHuTa M UCIBITAHUE €r0 JCHCTBUS.

10. M3y4yenre 21eKTpHUecKOTo ABUraTeNsl MOCTOSHHOTO TOKA (Ha MOJEIH).

I11. CBeToBble siBjieHus. (10 yacoB)

HcTtounnku cBera.

[IpsimonuHEliHOE paclpocTpaHeHHe, OTpaXKeHHWe U mpenomieHue cBeTa. JIyd. 3akoH oTpakeHus cBera. Ilmockoe
3epkano. JIunza. Ontruueckas cuia nuH3bL M300paxenue naBaemoe JTUH30U. M3MepeHue (HOKYCHOTO paccTOSHUS
cobuparomeit muH3bl. Ontrdeckue npubopsl. ['na3 u 3perne. QUK.

@ponmansHsle nabopamopHsle padonbl.

11.M3yueHre 3aKOHOB OTPaKEHHS CBETa

12.HabmoneHre sSBICHUS MPEIOMIICHHS CBETa

13.Iomy4enue n300pa>keHus IIPH MOMOIIN JTUH3EL.

Peseps -2uac

IV. loBTopenue (1 1)

9 kiacc

(102 uacos, 3 yaca B HeJEJIO)

I. 3akoHbl B3auMoeiicTBUs U ABHKeHHS TeJl. (36 4yacoB)

MarepuanbHas Touka. Tpaektopus. Ckopoctb. Ilepemenienue. Cuctema orcuera. OmpeneneHHe KOOPAUHATHI
OBWKyHiero Tena. ['paduku 3aBUCUMOCTH KHHEMAaTHYECKUX BEJIMYMH OT BpeMeHH. [IpsiMonuHeliHOe
PaBHOYCKOpEHHOE IBIKeHHE. CKOpPOCTh PaBHOYCKOPEHHOTO ABMKeHus. llepeMerneHne npu paBHOYCKOPEHHOM
nBwkeHnd. OnpezneneHrue KOOPAWHATHI ABMXKYIIEro tena. ['paduku 3aBHCHMOCTH KMHEMATHUECKHX BEIHYHH OT
BpeMeHH. Y ckopeHne. OTHOCUTEIbHOCTh MEXaHUYECKOTO JIBI)KEHHA. HepLuanpHas cucTeMa OTcueTa.

[Mepsoiii 3akon HeioTona. Bropoii 3akon Hprotona. Tperuit 3akon Hprorona. CBoOogHoe maaeHue 3akoH
BcemupHoro tarorenus. KpuposmHeiHoe aBWkeHHe JIBMXKEHHE IO OKPYKHOCTU. VMCKycCTBEHHBbIE CIIYTHHMKU
3emin. Pakersl. immyinbc. 3akoH coxpaHeHHs UMITysibca. PeakTUBHOE NBMKeHHE. J[BHKeHHE Tena OpOLIeHHOrO



BEPTHKAIFHO BBepX. J[BmkeHWe Tenma OpONIEHHOTO IO YIJIOM K TOPHU30HTY. JIBmKeHHWe Tena OpOIIeHHOTO
TOPU30HTAIBHO. Y CKOPEHHE CBOOOTHOTO TIaICHUS HA 3eMJIe U IPYTUX TUIaHETaX.

Dponmanvuvie 1ad0pamophsvie padomol.

1. UccnenoBanre paBHOYCKOPEHHOTO ABIKEHHUS 0€3 Ha4allbHOH CKOPOCTH.

2.M3mepeHne yCKOpeHHs CBOOOIHOTO TaIeHUSI.

I1. Mexanuveckue koJjie0anus U BOJHBIL 3BYK. (15 yacoB)

Mexannueckne koneOanus. Ammutyzaa. [lepuon, dactora. CBobomnbie koneOaHus. KonebaTenbHbIE CHCTEMBI.
MasgTHuk. 3aBHCHMOCThD nepuoa U 4aCTOTbl HUTAHOI'O MasiTHHMKaA OT JIMHbBI HUTH. HpeBpameHHe OHEpPruu Ipu
KoJIe0aTeThHOM JBM)KEHUH. 3aTyxaromye Koiebanns. BeiHyxneHHble KoneOanus. Mexanndeckue BONHBL [lnHa
BonHBL. [IponmonbHbIe U monepedynbie BOMHBL. CKOPOCTh paclHpoCTpaHeHUsl BOJHEL. 3BYK. BricoTa u TeMOp 3ByKa.
I'poMkocTs 3ByKa/ PactipocTpanenue 3Byka. CkopocTs 3Byka. OTpakeHne 3ByKa. 9X0. Pe3onanc.

®ponTansHas 1aboparopHas padorTa.

3.UccnenoBanue 3aBUCHMOCTH IMEPUOJIA U YACTOThI CBOOOJHBIX KOJEOaHUH MaTeMaTHYeCKOrO MasiTHUKA OT €ro
JUTAHEI.

1. DyiekTpoMaruuTHbIE ABJIeHUs. (24 yaca)

JeiicTBE MarHMTHOTO TOJS Ha OJJIEKTpUdeckue 3apsabl. [ 'paduyeckoe H300pakeHHE MAarHUTHOTO TMOJIL.
HanpaBneHI/Ie TOKa 1 HAIIpaBJICHUE €0 MarHuTHOI'O IIO0JIA. 06Hapy>1<eHHe MArHuTHOTI'O ITIOJIA IIO €T0 ,Z[eflCTBPIIO Ha
aneKTpuueckuid Tok. IIpaBuno neBod pyku. MarHutHeli HOTOK. OJEKTPOMAarHUTHAas HHAYKUuUs. SIBieHue
3JIEKTPOMArHUTHOW HHAYKIMU. [TosydyeHne nepeMeHHOro 3JIEKTPUIECKOTO TOKA.

OnekrpomarautHoe noisie. HeogHoponHoe u HeogHOpoaHOE mose. B3anMOCBSA3b 3JEKTPHUUECKOTO U MAarHUTHOTO
TOJIEH. 3HeKTpOMaFHI/ITHBIe BOJIHBI. CKOpOCTL PacrpoCTpaHCHUA 3JICKTPOMArHUTHBIX BOJIH. 9HeKTpOIIBI/IFaTeJ'Ib.
OnexTtporeneparop. CBeT — AIeKTpOMarHuTHAs BOJTHA.

®ponransHas g1adoparopHas padboTa.

4. .M3y4yeHue ABJICHUS 3JEKTPOMATHUTHON HHIAYKIUY.

I V. Ctpoenne atoma u atromHoro sizpa (20 yacoB)

PagmoaktuBHOCTE. Anbda-, 6eTTa- 1 ramMMma-u3nydeHne. OTBITHL TT0 pacceMBaHUio anmbga-yactull. [lmanerapHas
MoJens aroma. ATomHOe siApo. [IpoToHHO-HEHTpOHHas Mojenb siapa. MeTonsl HaONIOAEHHS W PErHCTpalMd
yacTull. PaanoakTUBHbIE TpeBpalleHud. JKCIepUMEHTalIbHbIE METOJbl. 3apsja sapa. MaccoBoe 4YHCIO sjpa.
Anepusie peakuuu. Jlenenue u cunres3 simep. CoxpaHeHHe 3apsga ¥ MacCOBOTO YHCIA NMPHU SACPHBIX PEaKIHsX.
OTKpHITHE POTOHA U HEUTpOHA. S AepHBIC CHITBI. DHEPTHS CBSA3H YACTHIL B SIPE.

Oneprusi cBszu. Jledexkt macc. Brinenenue sHeprum mpH JIeNeHHHM W CUHTE3e saep. Mcmosip3oBaHHE sIepHON
sueprun. [losumerpus. Snepssrii peaktop. IIpeoOpasoBanme BHyTpeHHEH sHeprum sfep B AJIEKTPHUECKYIO
SHEpruio. ATOMHas sHepreTuka. TepMosiiepHsle peakuu. bronornueckoe AelCTBHE pagnalyy.

®poHTanpHas TabopaTopHas pabdbora.

5.U3y4yenne nenenus sapa atoMa ypana mo (ororpadun Tpekos.

6.M3yueHne TpeKOB 3apsHKEHHBIX YaCTHI] [0 TOTOBBIM (hoTorpadusim.

V. Ctpoenune u 3Boawonus Beesennoii (5 yacon)

CocraB, crpoerne u npoucxoxaeHue ComHedHol cucteMbl. bonbmme tema CoilHeYHOU cucTeMbl. Majbple Tena
Comueunoit cuctemsl. Ctpoenue, uznydenue u 3Boornust ConHia u 38e31. CTpoeHue u SBoJrolus BeeneHHoi.

V1. Iosropenne (5 4)

KanengapHo-temaTu4eckoe niiaHUpoOBaHue 7 KJiacc.

Ne | Jlara | HaumeHoBaHHe TeMbl Koxa-Bo Hcnonb3oBanue Mpumeuyanue

n/n 4acoB o0opynoBaHus

BBenenue 4

1/1 ®dusuka — Hayka o 1 § 1-3, 3anmcars B TETp
IPUPOAC. Hexoropele JBa-TpH npumepa ¢Gus.
¢busznueckue - TEPMHHBI. SABIICHMA,
HabmtoieHus v OmebIT.

Ha0JI0/1aeMBIX B

npupoae. 3agaud U3
coopamka Nel,2.5.

2/2 ®OU3NYECKUE BEIUYMHBI. 1 § 4; BBIMOJHUTH 3aJlaHHUE
W3mepenne GU3NYIECKUX B KoHIIE § 4, ynp. Nel




BCIINYHNH.

3/3 TounocTs u JluHelika, IeHTa § 5,6 BBHIIONHUTH 3al. B
MOrPENTHOCTh MepHas, KoHIIE § 5,6 3amoJHHUTH
U3MEPEHUN. H3MCPHUTCIIBHBIN TaOMUIly  COCTaBJICHHYIO
HHJIMHID, Ha ypoke. Haiitu B
TEPMOMETD,
MHTEPHETE PAacCTOSHUE OT
JaT4YUK
3emun 1o ComnHia, ooIiee
TEeMIIEPaTyphl
KOJIMYECTBO KJIETOK
YyeloBeKa M JIHaMeTp
BOJIOCA, 3amucaTb  3TU
3HaYEHUs] B CTaHAapTHOM
Buzge. IlloaroroBuTthca K
nabopaTopHOU pabote
Nel.
4/4 Jlabopatopnass ~ pabora Jluneiika, neHTa [ToBToputh §1-5. Pemmuth

Nel «Onpenenenue neHsl
JICIICHUS IIKAJIbI
U3MEPUTEIIBHOTO
npudopa»

MepHasi, U3MEpHU-
TEJIbHBIA [IH-
JUHAP, TEPMO-
METp, TaTUUK
TEMIIepaTyphl

3agaun:1.Onpeaenutsb

LEHY JEJEHUs JIMHEHKHU
UMEIoIIIeiics y Bac JoMa U
npenen €€  U3MEpPEeHUus.
H3meppTe ¢ €€ moMouibo
BBICOTY YallHUKa, IMHY
MOOWIBHOTO  TesnedoHa.
PesynpraTel 3anummure B
TETp c y4eTOM
MOTPEIIHOCTH HU3MEPEHUM.
2. CocraBbTe TabIUILy, B
KOTOpPOW B OJIMH CTOJO€I

BIIHCAHBI: BBICOTA
JICCTHUIIBI,
MIPOAOJIKUATEIIBHOCTh

ypoKa, TemIepaTypa Tena
co0aku, Bec TMakera ¢
caxopom. B ap cronber
BIUIIUTE  NPHOOPHL, C
MOMOIIBI0  KOTOPBIX 3TO
MOXXHO  U3MEPHUTh. 3.
Hcnonb3ys WurepHer,
3amuimuTe B TeTp. (HE
Oonee 6 TpeLIOKESHUI)
JOCTIDKEHUsT B o0jacTu

HayKH YYCHBIX:
JIomoHOCOBA, Tanmunes,
Koponesa. 4. Onpenenute
LEeHy JeNeHus

Tpa"cnoptupa. Haueprure
IIPOU3BOJIBHBIA ~ YrOJI W
U3MEpBTE €TO0.

HepBOHa‘laJIbHLIe CBe¢JACHHUSA O

CTPOCHHUH BCIICCTBA

5/1

Crpoenue
Mounekyisl.
BpoyHOBCKOE IBHKECHHE.

BEIIECTBA.

KomneroTep, wmu-

KPOCKOII
THYCCKHH,

ouoJo-
Karuis

§7-9 , 3agaHue B KOHIE §
9, moaroroButhcs k JI/P
No2




MOJIOKa,  pa30aB-
JIEHHOTO BOZJOU
6/2 ®dpoHTampHas 1 [ToBTOPUTH § 7-9,
nabopatopHass ~ pabora Odopmuts 1a60paTOPHYIO
«3mepeHue  pa3mepoB paboTy, CBEPUTH BBIBOJBI,
MaJIBIX TEI» clelaHHele B paboTe, C
MaTepuaoM naparpada.
7/3 Hudbdy3us. 1 § 10, 3amaymu: 1.
B3aumopencreui OnuHaKoBBl MOJIEKYJIBI B
MOJIEKYII. ropsiaem Kode u
XOJIONHOW  MHHEPaJIbHON
Boge? 2. Ilouemy B
AJEKTPUYECKOM YaHUKE
YVKa3bIBAETCS  MaKCUMYyM
€ro HaroJIeHHWs, XOTA B
HEM €eCTh MeCTO s
Boabl? 3. Eciu kanHyTh
KaleslbKy pacTHTEIbHOTO
Maciia Ha ITIOBEPXHOCTh
BOJIbI, TO OHA HAYHET
pacTeKaThCs. Kakyro
HalMEHBIIYI0  TOJIIMHY
MOKET UMETh €€ IUIeHKa?
§11, 3ananue B koHue §11,
3anaun: l. [Touemy
BBIMBITBIE TOpsiYeil BOAOH
CTaKaHbI HEJb3s
BCTaBJISATh OJIUH B
JIpyroiu? 2. [locne
KyTaHHS Ha Tele
OCTAIOTCS KaIleJIbKH BOIBL.
OOBbsicHUTE TIOYEMY 3TO
MIPOUCXONT.
8/4 ArperartHbie 1 § 12, 13. Baganue B KOHIIE
COCTOSHUSA §13. «IIpoBeps cebs»
BEIIECTBA.
9/5 [ToBTOpEHHUE U 1
000011IEHHE
OCHOBHBIX
ITOJIOKEHUN TEMBI
«IlepBoHauanbHBIC
CBEJICHUS O
CTPOEHUH BELIECTBA»
B3aumoneiicTBue T 22
10/1 MexaHHn4ecKoe 1 IITatuB mabopa- § 14,15, Yp.2. 3ananus B
JIBIDKEHUE TOPHBII, MEXaHU- | KOHILE

YeCKasi CKaMbsl,
OpYCOK JepeBsH-
HBIH, DJIEKTPOH-
HBIN CEKYHIOMEDP

§ 14,15




C IaTYMKaMH,
MarHUTOYIpaB-
JsIEMBIE TEPKO-
HOBBIE JaTUYNKH

CEeKyHI0Mepa
11/2 CkopocTs. Enunuuet § 16.Ynp.3.3ananne B
CKOPOCTH xomrie §16
12/3 Pacder mnymm n § 17. VYup. 43ananue B
BpPEMEHHU JIBIKCHUS. KoHue § 17
13/4 I'padu mytn u
CKOpOCTHU
PaBHOMEPHOTO
MPSIMOJIMHENHOT O
JIBIKCHUS.
14/5 Pemenne 3amau
Ha pacuer
cpenHen
CKOPOCTH
15/6 I/IHepuH;{_ § 18, 19. an 5. 3amaHue
B KoHIle § 18
16/7 Macca Ttema. Usmepenue § 20, 21. Ymp. 6.
Macchl TeJla Ha Becax. ajanne B KoHIE §
21.IJloaroToBUTECA K
JI/P
17/8 JlaboparopHast pabota Habop ten pas- 3amaum Nel140,148,149
«3mepenue MacCChI HOW MAacCCBl,
Te€lla Ha PBIYAXKHBIX, SJICKTPOHHBIC BE-
SIEKTPOHHBIX BECAX)» CBI
18/9 IImoTHOCTD BelecTBa. § 22. VYnp.7. 3ananue B
KOHIIE § 22
19/1 Pacuer maccel u 00BbeMa § 23. VYmp.8. 3ananne B
0 TeJla M0 €ro TUIOTHOCTH. KoHIIe § 23
[TonroToBUTHCS K
nabopaTopHBIM paboTaM
20/1 JlabopatopHble pabOTHI « Habop ten pas- 3amaum Nel57,170,172
1 N3mepenue oobema HOM Macchl, MEH-
tenay, «OnpeneneHue 3ypKxa, 3JICKTPOH-
IJIOTHOCTH TBEPIOTO HBIC BECHI
Teay.
21/1 Pemrenue 3agau [ToBTOPUTH TEMBIO
2 «MexaHnueckoe
JIBIDKCHHEY, «Maccay,
«IITOTHOCTH  BEIIECTBAY.
Pemmmte 3amaum  Nel66,
173,174,179
22/1 KonTponbnast padora Nel

«ITIIOTHOCTH BEIIIECTBAY




23/1 Cuna 1 § 24
4
24/1 SIBnenue TATOTEHUSL. 1 § 25. VYop. 9. 3apauum
5 Cuma Tmkectu. Cwuma Ne205, 206, 211
TSOKECTH  Ha  JAPYTUX
TJIaHeTax.
25/1 Cuna 1 [lIratuB ¢ kpemne- | § 26. 3amaun Ne
6 YIPYTOCTH. xoM, Habop mnpy- | 222,224,225
3akoH ['yka. HHH,  HadOp Py
30B, JMHENKa,
JTUHAMOMET]
26/1 Bec Tena. 1 § 27,28,29. VYmp. 10.
8 IloaroToBUTH
MPE3CHTAMI0 TI0  TEeMe
«CoJIHEUHas CHCTEMAY)
2711 Hunamomerp. 1 JIuHAMOMETD C § 30. Vmp.11.
9 DpoHTaEHAL IIPEAEIIOM U3Me- 3anmaum Ne233, 234
naboparopHas pabota
«'pangyupoBanue penua 5 H, npy-
MPYKUHBI U K3MEPEHHE KHHBI Ha IIaH-
CWJIBI TPEHUS C ieTe, Tpy3sl
TIOMOIIBIO maccoi mo 100 r
JTUHAMOMETPa»
28/2 Cnoxenue nByx cui, 1 Hrarus, peryar, | § 31. Yop. 12. 3agauu
0 HaIPABJICHHBIX 110 OJTHOMN JUHEHKa, 1Ba No226.243
TIPSIMOiA. OJIMHAKOBBIX TPY- ’
PaBHOEHCTBYIOIAS CHIL. 3a, 1Ba OJtoKa,
HUTh HEPACTSIKH-
Masl, THHeHKa
U3MepUTENbHAS,
JTUHAMOMETP
29/2 Cuna TpeHusl. 1 JlepeBsiHHBIN § 32,33, 34. Ymp. 13.
1 OpycCoOK, Habop
Ipy30B,  MEXaHU-
yeckast CKaMbs,
JTUTHAMOMETD
30/5 KonTponbnas padora Ne2 1
«Cuib»
31/2 Awnanmns OIIHNOOK, 1
2 JIOTIYILEHHBIX B
KOHTPOJIbHOM pabore.
JlaBjieHHe TBEPABIX TeJ, ;KHAKOCTEH U 21
ra3os.
32/1 ‘ ‘ JlaBneHue TBEPAOTO TENa 1 § 35, 36.




Vup.14(1,3,4), 15.
3amaum B KoHIle § 35 u
§ 36(1,3)

33/2 JlaBneHue rasa. JlaTamk nasine- | § 37,38. 3amaHue B KOHIIE
[Tepenaua JTaBJICHUS HUs, IITaTuB, pa-|§ 37, 38ymp. 16. 3amaum
JKUIKOCTSIMH. 3axkoH O6ouas éMKocth, | Ne 307, 309
[Tackasst TpyOKa, JIMHEWKa
34/3 Pacuer JIaBJICHUS §9,40. Yop. 17. 3ananue
KUJIKOCTH Ha JHO U B KoHile § 40.
CTEHKH COCy/ia.
35/4 Pemenue 3amad no teme
«/laBneHrne B JKHUIKOCTH
u rase. 3akoH Ilackasy.
36/5 CooOmaromnuecs cocyabl § 41. Ymp. 18 3aganus 1-3
B KoHIE § 41
37/6 Kontponbnas padora Ne3
«/laBiieHHe TBEpABIX TeEll,
YKUJIKOCTEN U Ta30B»
38/7 Bec BO3/1yXa. § 42, 43. Vop. 19, 20.
ATtMocdepHoe naBiIeHHE 3amanue B KoHIE § 42.
39/8 N3mepenue § 44. VYmop. 21(1,3,4).
aTMoc(hepHOTO 3amaHue B KoHIIE § 44.
JaBJICHUS. OmnbIT
Toppuuennu
40/9 bapomerp-anepous. § 45, 46. VYnp. 22, 23.
ATMocdepHOe aBlieHuE 3ananue B KOHIE § 46.
Ha pa3HBIX BHICOTAX.
41/1 MaHoMeTpBHlI. § 47.
0
42/1 [TopuineBoit § 48,49. Ynp. 24, 25
1 SKAIKOCTHBIN Hacoc.
I'mppasinueckuii npecc.
43/1 JleficTBue KUJIKOCTU H § 50. INoBTOpuTH § 49
2 raza Ha MOTrPYyXEHHOE B
HUX TeJIO.
44/1 3akoH Apxumena. § 51. Ymop. 26 (1,2,5,6).
3 [ToaroToBUTHCS K JI/p.
45/1 ®poHTanbHAsK JluHamMoMeTp, [Mosroputs  §  51.
4 nabopaTopHas  pabora wratuB  yHuBep- | 3amaum Ne 430,431
«Omnpenenenue

BBITATKUBAIOIICH  CHIIBI,

CaJbHBIM,  Mep-




JIEUCTBYIOLIEH Ha
MOTPY>KEHHOE B
JKUIKOCTH TEIION.

HBIA LWIHHID
(MeH3ypka), Tpy3
LUIUHAPUYECKUI
U3 CTamy, Ipy3
LUIUHAPUYECKUI
U3 aIIOMUHUEBO-
r'o CILIaBa, HUTh

46/1 [MnaBanue Te. 1 § 52. VYmp. 27(1-3).
5 3aganue B KoHIE § 52
47/1 [InaBanue cynos. 1
6
48/1 Pemenue 3amau mo teme 1 [ToBTOPHUTE § 52.
7 «IInaBanue Tem Bamaun Ne 434, 437.
ITonroToBUTHCS K J1/p.
49/1 ®poHTanbHas 1 Junamomerp, [ToBropure § 51, 52.
8 nabopaTopHast pa60T51 wratuB  yHHBep- | 3amaum Ne 435, 442
«BprsicHEHHME  yCIIOBHM CaNbHBI,  Mep-
IJIaBaHUS Tela B .
JKUJIKOCTH HBIH LATTHHAD
50/1 BosnyxoriaBanue 1 § 53, 54. Ymp. 28, 29.
9 3amanue B KOHIE § 53.
51/2 IToBTOpenue u 1 [MoBTOoputs § 51-54.
0 00001eHne TeM Bamgaun Ned30, 431, 434,
«ApxumenoBa CHIIaY, 435. 437 442
«IlmaBanne Tem» ’ ’
52/2 Kontponbnas padora Ned 1
1 «ApxumenoBa cua.
IInaBanme Tem»
PabGora u MOIIHOCTH. DHEpIrUs. 14
53/1 Mexanuueckass pabora. 1 § 55. VYmp. 30 (1,2)
Ennuuusr paboTer. 3aJaHKe B KOHIIE § 55.
54/2 MoraocTte.  Enunwuiier 1 §56.  ymp.  31(1,4-6).
MOIIIHOCTH. 3amanue B KoHIIE § 5
55/3 DHeprusl. 1 § 66, 67. VYmop. 34(4).
ITorenumanbHast u 3anauu Ne627-629.
KHHETUYECKasi YHEPIHsl.
56/4 [IpeBpamienue  ogHOTO 1 § 68. Yop. 35. 3amaua
BHUJIA MEXaHUYECKOM Ne634,
SHEPTUHU B IPYTOM.
57/5 Kontponbnas padota Ne5 1

«MexaHuueckas padora.
Mo1uHOCTb. DHEPTUs»




58/6 [IpocThie = MeXaHHU3MBL. § 57, 58. 3amaum Neo564,
Peryar. PaBHOBecue cuin 568, 571
Ha pblyare.
59/7 MowmenT cuitel. Peraaru B §59. 3agaum No572-574.
TCXHHKE, ObiTy 1 [MToxroToBka K Ji/p
TIPUPO/IE.
60/8 ®poHTaNbHASA Poruar ¢ xkpeme- | § 60. IloBropute § 59.
naboparopHas  pabora HUSMU 1 Tpy- | Yip. 32
«BblicHEeHHE  yCIOBHUS 30B, Habop rpy-
paBHOBECHSI pbluara» 308 o 100 r,
JTUHAMOMET]
61/9 bnoxku. «30110TOE [HoaBuxKHBIM u|§ 61, 62. Yop. 33 (1,2,9).
MPABUWIIO» MEXAHUKHU HEIIOABYKHBIN 3agaHue B KoHIIE § 62.
0J10KH, Habop
rpy30B, HUTh, JIH-
HAMOMETp,  IITa-
THUB, JIHHEHKA
62/1 Llentp TsKECTH TENA. § 63. 3agaua: OnpenenuThb
0 LEHTP TSHKECTH 3aKIIa[KH,
KOBpHUKA JIJISi MBIIIH, JIUCT
KapTOHA.
63/1 VenoBust paBHOBECHS § 64. 3amaun Ne607, 608,
1 Tell. 611, 314, 615.
64/1 KITJI mnpocTeix § 65, 3amaun Ne 598-601
2 MEXAHI3MOB MOJITOTOBUTHCS K JI/P.
65/1 ®poHTalbHask Illtarus, IToBTOpHTS § 57-65
3 nabopatopHast pabora MEXAHMIECKAS
«Onpenenenue KIIJI npu CKaMBsI, GPYCOK C
IoIbeMeE Tela o
HAKJIOHHOM IIOCKOCTH KPIOHKOM,
nuHelka, Habop
TPY30B,
JTMHAMOMETP
66/1 O60061menne u
4 MOBTOPCHUEC
67/1 KonTponbnast padora Ne
5 6 «Ttorosas
KOHTpOJIbHAsI paboTa
68/1 Ananms [0)1197(310) 4
3] JOIYILIEHHBIX B

WUTOTOBOM KOHTPOJIBHOMU
pabote




KanennapHo-remaruyeckoe miaHupoBaHue 8 Kiacc.

Ne | lata Conep:xkaHue(TemMa ypoka) Hcnoun3zoBanue pumeuanue
/11 000py10BaHUA
‘ TenuoBble siBjeHNs1 (26 4acoB)
1 Tennosoe nemwxkenue. Temneparypa. JIaGopaTtopHbIii §1
TEPMOMETP,  JATUUK
TEMIEPaTyphl
2 BHYTPCHHHH OHEPrus. HCMOHCTpaLII/Iﬂ §2, ynpl
3 CriocoObl U3MEHEHHS BHYTPEHHEN «3MeHeHHe §3, ymp. 2
SHEPIHH Tea. BHYTPEHHEN
SHEpPruM Tejla IpHu
TPEHUU ©  yAape»:
JATYUK
TEeMIIepaTyphbl, JBE
JOCKH, JIBE
CBUHIIOBBIE ia-
CTUHKH, MOJIOTOK
4 Bunael Teruionepenayu. §4, ynp. 3
TemnonpoBOAHOCTD.
5 Konsexkius. HSJ’Iy‘IeHI/Ie. HCMOHCTpaLII/Iﬂ §5, §6, ynp4,5
«[Tornomenune
CBETOBON DJHEPrUN»:
JBa J1aT4yMKa TEMIIe-
paTypsbl, JlaMIia, JIMCT
Ooemoit wu  u€pHOU
Oymaru, CKOTY
6 KonmuectBo Tennorel. EquHUIED §7, §8, ynp. 6,7
KOJIMYECTBA TEIUIOTHI. Y IeTbHas
TEMI0EMKOCTb.
7 PacueT xonmyecTBa TEIIIOTHI, §9 , ynp.8
HE0OXOIMMOTO JIJIsl HATPEBAHUS Tea
WJIU BBIIETIIEMOTO UM MPH
OXJIQXKICHUH.
8 ®poHTaNbHaAs JJabopaTopHas padora | /laTumk [ToBTOpUTH §9
Nel. «CpaBHeHMe KOJIUYECTB TeMIIEpaTypsl,
TEIUIOTHI IPH CMEIIUBAHUM BOJbI TEPMOMETD,
Pa3Hoil TeMnepaTypbi». KaJIOpUMETD,
MEPHBIN LWIUHIP
(MeHsypka),
nabopaTopHbIe
CTakaHbl, Topsyas U
XOJIOJIHasl BO/IA
9 VYpaBHeHHE TemI0BOro OajnaHca. §9,
10 JlabopaTopHas padora Ne2, Hatuuk  Ttemnepa- | Ne715,716,720,730
«H3mepenne yaeJabHOM TYpBl, TEPMOMETP,
TeIJIOEMKOCTH TBEPAOI0 TeJIa». KaJIOpUMETD,

ropsiyasi  MXOJIOJHAs
BOJIa, MEpHBIA LU-
JUHAp, Tpy3 LH-
JIMHJPUYECKUI c




KPIOYKOM, HUTb,
3JIEKTPOHHBIC BECHI

11 DHeprus TOIIMBaA. Y IeJbHas TEIIoTa §10, ymp.9
CTOpaHMsI.
12 3aKOH COXpaHEHUS U NIPEBPALLEHUS §11, ynp.10
SHEPTUU B MEXaHUIECKUX U TCTUIOBBIX
mporeccax.
13 KonTpoabnas padora Nel mo teme:
«TenoBble sIBJICHUS.
14 ArperaTHbIe COCTOSIHUS BEIIECTBA. §12-14, yop.11
[InaBiieHue u oTBEpACBaHUE
KPUCTAIJIMYECKHX TeJl.
15 I'paduk maaBaeHUS U OTBEPICBAHUS Jemonctpauus Ne 1. | §15, ynp.12
KPpUCTANIMYCCKUX TCII. Y aenpHas «OnpeﬂeﬂeHHe
TCIJIOTA I1JIaBJICHU . yae JIbHOMN TEIIJIOTH]
TUTABJICHUS JIBJIA»: JaT-
1213 TEMIIEPaTypHI,
KaJIOpUMETpP, COCyH C
TAIOIIUM JIBJIOM, COCY/]I
c BOJIOM, JJICK-
TPOHHBIC BECHI.
TemoncTparust Ne 2.
«O6pa3oBaHue
KPUCTAJLIIOBY:
MHUKpPOCKOTI, TPOOUpKa
c HACBIIEHHBIM
[pacTBOpOM
ITBYXPOMOBOKHCIIOTO
AMMOHUS, TPEIMETHOE]
CTEKJIO,  CTEKJIsTHHas
rmajgoyka
16 Pemenue 3agau no reme «IlnaBnenue
TE»
17 Hcnapenue u koHAeHCALUSA. JlemoHCTpaIms §16-17, ynp.13
HaceiieHHbIH 1 HEHACBIMICHHBIN Map.  lcnapeHue CIHUpTay:
MaTYUK TEeMIIepaTyphl,
MpoOupKa, JIM- CTOYKH
Oymaru, PE3HUHKH,
pa3HbIe CIIUPTHI
18 Kunienne. YnenpHas Tennora JlemoHCTpamus §18,20, ynp.14(2,4),
n1apooOpa3oBaHHs. «W3ydyenne mpouecca Yp.16(4,5)
KUTICHUS BOJIBD):
MaT4YnUK TeMIepa-
TYPBI, [ITaTUB
[YHUBEPCAJIbHBIH,
KO0JIOa CTCKJISIHHAS,
CIIUPTOBKA,
roBapeHHas COJb
19 BrnaxnocTs Bo3ayxa. CiocoObt laTtunk temneparypsl| §19, Ne800,803,839

OIPEICTCHHUS BIAXKHOCTH BO3yXa.
DdponTanpHas 1adoparopHas pabora

TEPMOMETp, MapJsi, CO-

CYJ C BOAOI




No3 «3mepenune BIaKHOCTH BO3IyXa

20

Pemenue 3amad mo teme: ((AFpeFaTHBIe
COCTOSAHHA BCUICCTBA»

Ne779,787,795,827

21

OObsicHEeHHE arperaTHBIX COCTOSTHHUI
BEI[ECTBA HA OCHOBAHUH ATOMHO-
MOJIEKYJISIPHOTO CTPOSHHSI

NeB64, 867, 838,842

22

JIBuraresiab BHYTPEHHETO CropaHus

§21,22

23

[IpyHIMD AEHCTBUS TEITIOBOM
MamuHbl. [lapoBas TypOuHa.

§23

24

KII/JI TermioBoro aBuraTes.

§24

25

Pemtenue 3agaqd mo reMme «Haxoxnenue
KII/I TermioBoro aBuraTeis»

Ne783,794,824

26

KonTpoabnas padora Ne2 no reme:
«/3MeHeHHe arperaTHbIX COCTOSTHUI
BeLIECTBAY.

\ JIeKTPpHYECKHEe U 3JIEKTPOMATHUTHBIE siBJIeHUd (314)

27

Onextpuszanys Ten. BzanmoneiicTeue
3apspKeHHBIX Tell. J[Ba poxaa
JIEKTPUUYECKUX 3apsJIOB. DIEKTPOCKOII.

§25,Ne892,894,895,
897

28

DIIEKTPUUYECKOE T0JIE.

§26,27, ynp.19,Ne907

29

JleMMOCTh IEKTPUIECKOTo 3apsaa.
OnextpoH. CTpoeHHe aTOMOB.

§28,29, ynp.20

30

OOBsiCHEHHE DIICKTPUUYECKHX SIBIICHUH.

§30,31, Yup.21

31

Onektpuyeckuit Tok. McTounuku
AJIEKTPHUYECKOTO TOKA. DJICKTPHUECKAs
IIETb U €€ COCTaBHBIEC YaCTH.

§32,33

32

DIEKTPUUYECKHM TOK B METaJLIaX.
JlelicTBUA SIIEKTPUYECKOT0 TOKA.
Hamnpasnenue Toka.

§34,35,36, ynp.23(1,2.,3)

33

Cuna Toka. Amnepmerp. 3mepenne
CHJIBI TOKA.

§37, ynp.24

34

dpoHTaJBHAs JabopaTopHas padoTa
Neq. «Coopka 31eKTpHYecKoil nenu u
n3MepeHHe CHJIbI TOKA B ee
Pa3IMYHBIX YYACTKAX).

JlaTyuk TOKa, am-
MEPMETP
JIBYXITpEIEIIbHbIN,
WCTOYHUK TIUTAHUSI,
KOMIUIEKT IIPOBOJIOB,
PE3UCTOPBI, KITHOY

§38, ynp.25

35

DIIEKTPUYECKOE HaNpsiKEeHHE. EMHUIbBI
HanpspkeHus. Boinbrmetp. M3mepenue
HaIPSKEHUS.

§39,40

36

DdpoHTaJbHAs JIa0opaTOpHas padora
NeS. «M3MepeHHe HANIPSAKEHUS HA
Pa3IMYHBIX YYACTKAX YJIEKTPUYeCKOM
emnm».

Jatuuk Harps-
KEHUS, BOJBT METP
JBYXIIpE- JIEJIbHBIN,
VUCTOYHMK IHMTAHMS,
KOMILIEKT IIPOBOJIOB,
PE3UCTOPBI, KIII0Y

§41,42, ynp.26,27

37

DIIEKTPUYECKOE CONTPOTHUBIICHHE
MIPOBOJHUKOB. Y IENIBHOE
conpoTuBieHue. PeoctaTsl.

§43,ynp.28

38

3akoH Oma JjIsl ydacTKa LeTHu.

JlemoHCTparus

§44, ynp.29(4-7)




((HCCJ'IGI[OB&' HHC
BaBUCHUMO CTH CHIJIB]
TOKa B IIPOBOJHUKE OT
HAIIPSKCHUA») . OATUUK

TOKa, JaT4uK  Ha-
MPSOKEHUsI, PE3UCTOp,
peocrar, UCTOYHHK|
MUTAHUS,  KOMILIEKT|

IpOBOOOB, KIIFOY

39 Pemenue 3amau no teme: «3axkoH Oma. 1055,1056,1066
Brrancnenue conpoTUBICHHS
MIPOBOJTHUKOB)
40 ®dpoHTaNILHAN JIa0opaTopHas padora | [laTunk TOKa, | §46, ynp.30(1,2,4)
Ne6 «PerynupoBanmne cHJIbl TOKA peocTaT, HCTOYHUK
peocTaTom» MUTAHUSI, KOMILJIEKT
IIPOBOJIOB, KITIOY
41 dponTanbHasi JabopaTopHas padora | Jlatuuk Toka, marumk | §47, ymnp.31
Ne7 «OnpenesieHue cOnpoTHBJICHUS HaTpsHKCHUS,
IMPOBOJHUKA IIPH MOMOLIH amIepmeTp 5
aMImepMeTpa H BOJILTMETPa» ABYXTPCACIbHBIN,
BOJIETMETP
ABYXNPEACIbHBIU,
PE3UCTOPBLI, HCTOYHUK
IINTaHUA, KOMIUIICKT
IMPOBOJOB, KJIKOY
42 IlocnemoBaTeTbHOS COCAMHECHIE JlaTunik TOKa, maTumk $§48, ynp.31(1,3,4)
MIPOBOTHHUKOB. HaTpsDKe HUS,
aMIIepMeTp
IMBYXTIpEIeTbHBIH,
BOJIBTMET]
MBYXTIpEIeTbHBIH,
[PE3UCTOPBI, HCTOYHUK
MUTaHUS,  KOMILICKT|
MPOBOJIOB, KITFOY
43 [TapannensHOE COeTMHEHNE JlaTunk ToOka, maTumk §49, ynp.33(4,5)
MIPOBOTHHUKOB. HATTPSDKCHUS,
amIiepMeTp
NBYXIIPEEIbHBIN,
BOJIETMETP
NBYXIIPEIEIIbHBIM,
[PE3UCTOPBI, HUCTOYHHUK
MATAHUS,  KOMIUIEKT|
MPOBOOB, KIFOY
44 O6o06maromuit ypok mo teme «Cuna §32-43 noBropenue,
TOKA, HATPSDKEHHUE U CONPOTHBIICHUE Nel057,1061,1077,
TIPOBOTHHUKA 1082,1112,1118
45 KonTpoabnas padora Ned «Cuniia
TOKA, HANIPSI’)KEHHE U CONMPOTHBJICHHE
MPOBOTHUKA
46 PaboTta 1 MOIITHOCTB AJIEKTPUIECKOTO §51,52, ynp.34(1,2)

Toka. EquHuter paboTsl
AJEKTPUUYECKOTO TOKA IPUMEHSIEMbIE Ha
MIPaKTHKE.




47

®poHTaIBHAS JJadopaTopHasi padora
Ne§«M3mepeHne MOIIHOCTH U PadoThI
TOKA B JIEKTPHYECKON JIaMIey».

JlaTamk TOKa,
JTATYHK
HaIpsDKEHUS,
aMIiepMeTp
JBYXIIPEIETbHBIN,
BOJIBTMETP
JBYXIIPEIETbHBIMH,
JIaMIOYKa, UCTOYHUK
MMATaHUs, KOMIUIEKT
MIPOBOJIOB, KITIOY

§52, Ne1150,1152,1156

48 Harpesanue nmpoBogHUKOB §53, 55,56, yrip.37(1-3)
AIEKTPUUYECKUM TOKOM. 3akoH Jxoyrst
— Jlenna. Jlammia HakaavBaHMS.
DNeKTpUYECKHe HarpeBaTeIbHbIC
npubopel. KopoTkoe 3aMbIkanme.
[Ipenoxpanurenu.
49 Kongencarop. §54, ymp.38
50 Pemenwe 3amau. Ne1947-1949
o1 KonTpoannas padora Ne4 « Pabora n
MOIIHOCTb JIEKTPUYECKOr0 TOKA.
3akoHn /Ixxoyas-Jlenna».
52 MarsauTHOE 1oJjie TOKa. §57,58, ynp.40
53 OJNEeKTPOMArHUTHI M UX TIPUMEHECHHE. §59, ynp.41
54 ®poHTaIbHAA J1a00OpaTOPHasn §60
padora Ne9 «CoOopka
3JIEKTPOMATHUTA U UCTILITAHUE €TI0
NeCTBUHS.
55 [TocTosinHBIC MAarHUTBI. MarHuTHOE JleMoHCTpaums §61
T10JI€ TOCTOSIHHBIX MAarHUTOB. «U3mepenue noJIst
IIOCTOSTHHOTI'O
MarHurta»: JaT4YuK
MAaravuTHOI'O II0JId, IT0-
CTOSIH HBIM MarfuT Mo-
JIOCOBOM
56 MaruuTHO€ 1moJie 3eMIIH. Jartuuk  MarauTHOrO | §62
o1, 1O CTOSAHHBIU
MarHuT  IOJOCOBOM,
JIMHEHKa
N3MCPUTECIIbHAA
57 JlelicTBE MarHUTHOTO ITOJIS Ha JleMoHCTpanys
HpOBOHHHK(}TOKONL:BHGKTqueCKHﬁ «HgMepeHHe
JABHUI'aTCJIb (DPOHTa.TIbHaﬂ MAaArHUTHOT'O IOJIA
Jaboparopuasi pa6ora Ne9«M3yuenne | pokpyr npoBOIHHKA
AJICKTPUYECCKOro IBUTaTE/IsA C TOKOM». JaT4yHMK
MOCTOSTHHOT O TOKA (HA MOJEJIN)». MarHuTHOrO  IOJI,
JIBa IITaTUBa, KOM-
TIJICKT MIPOBO/JIOB,
HWCTOYHUK TOKa,
KJTFOY
‘ CaeToBble siBjaenus ( 104)
58 Hctounuku ceeta. Pacipoctpanenue  |QceeTutesb §63, ynp.44

CBCTaA.

C HCTOYHHMKOM CBETa
Ha 3,5 B, ucTrouHHK




MATaHUS, KOMIUIEKT
[MPOBOJIOB,  IIeJIeBast
muadparma
59 OTtpakenue cBeTa. 3aKOHBI OTpaxeHusi [(OCBETUTEIb c | §64,65,Ne1305-1307
CBeTa. MCTOYHUKOM CBE- Ta
Ha 3,5 B, ucrouHux
MUATA-HAS, KOMILJICKT
MPOBOJOB,  IIleNieBas
muadparma, MOTyIU-
MUHAp, TUTAHIIET Ha
IJIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCIIOPTHPOM
60 ITiockoe 3epkano. M3o0paxkeHnne B §66, yrp.46(1,3,4)
TJIOCKOM 3epKajie.
61 [Ipenomnenue ceera. 3akoH OcBeTuTeNb c | §67, ynp.47(1-3)
MIPETIOMIICHUSI. MCTOYHUKOM CBe- Ta
Ha 3,5 B, ucTOYHHK
MATaHUS, KOMILUIEKT
[MPOBOJIOB,  IIeJIeBast
muadparma, MOIYILHU-
MTUHAP, TUTAHIIET Ha
[JIOTHOM  JIUCTE C
KPYTOBBIM
TPAHCTIOPTUPOM
62 JInn3zpl. OnTHyeckas cuiia JIMH3BL §68, ynp.48
63 N3006paxenusi, 1aBaeMble TUH30M. §69, ynp.49
64 ®poHTaNBbHAsA 1a00pATOPHAst Pad0Ta | OcBeTUTEID C §68,69
Nell. HCTOYHUKOM CBETa
«ITonyyenue n300pakeHus1 Npu Ha 3,5 B, HCTOUHMK
OMOIITH JTUH3BI. [HUTaHKs, KOMIUIEKT
MIPOBO/IOB, I1Ie-
neBasi nuadparma,
SKpaH CTaJbHOM,
HATPABIISOIIAS C
U3MEPUTEIIBHON
IIKaJI0M, cOOHu-
paroIiye TUH3bI,
pacceuBaroast
JIMH3a, ClIau
«Mopenb npen-
MeTa» B peirepe
5 I'na3 u 3penue. banzopykocts u §70
JaTbHO30PKOCTh. OUKH.
66 Pemenue 3amau. §67-69
67 KonTpoabHnas padora NeS «
HToroBasi KOHTpoJiLHasi paboTa
‘ IHoBTOopenue (14)
68 Amnanmm3 ommrOOK TOMYIICHHBIN B

HUTOTOBOM KOHTPOJBHOM paboTe

KanennapHo-temaTu4eckoe njiaHupoBaHue 9 KJacc.




Ne | JlaTa Coaep:xanue(TeMa ypoka) Hcnonb3oBanue IIpumeyanue
/11 00opy10BaHUS
3aKoHbI B3auUMO/IeiicTBUS U IBH2KeHUd TeJ (36 yacoB)
1 MarepuanbHas Touka. Cucrema § 1, ynp.1 yctHO
OTCYETA.
2 [Tepemermenue § 2, Bomp, ymp. 2
YCTHO
3 Onpenenenne KOOpAMHATHI § 3, Bonp, ynp.3(1)
JBUKYIIETOCs Tena.
4 CKOpOCTh IPSIMOJIMHEHHOTO
PaBHOMEPHOTO JIBHIKEHHUSI.
3) [lepemenienue npu NpsAMOINHEHHOM § 4, ynp.4
pPaBHOMEPHOM JIBHKCHHH.
6 I'paduku 3aBUCHMOCTH
KHHEMATHYECKHIX BEJIMYUH OT BPEMEHH
IpU OPSIMOJIMHEHHOM PaBHOMEPHOM
JIBYDKEHHH.
7 CpenHsisi CKOPOCTb.
8 [TpssMonrHEITHOE PaBHOYCKOPEHHOE § 5, ynp.5(2,3)
JIB>KEHUE. Y CKOPEHHUE.
9 CxopocCTh IPSIMOJIMHEMHOTO §6,y11p.6(2,3)
PaBHOYCKOPEHHOTO JBHKEHUSI.
I'pacduk ckopoctu
10 [lepemenienue npu NpsSIMOIUHENHOM §7, ynp.7(1,2)
PaBHOYCKOPEHHOM JIBIKEHUU
11 Ilepemenienue tena npu §8, ymp.8(1)
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
JBIKEHUH 03 HauyaJIbHOM CKOPOCTH
12 JlabopaTopnas pabora Ne 1 [lItatus 1446, 1451
«HccnenoBanue paBHOYCKOPEHHOTO 1a00paTOPHBIH,
IBUKEHUS 0€3 HAaYallbHOM CKOPOCTH>> | MEXaHUYECKas
CKaMbsi, OpyCcOK
JIEPEBSHHBIN,
BJIEKTPOHHBIN
CEKYHJIOMED C
JaTYUKAMH,
MarHUTOYIIPaBIIIEM
bl€ TEPKOHOBBIE
JTATYUKU
CEKyHJIoMepa
13 Pemenue 3amau.
14 I'paduxu 3aBUCUMOCTH
KHHEMATHYECKHIX BEJIMYUH OT BPEMEHH
IpU IPSIMOJTUHEHHOM
PaBHOYCKOPEHHOM JIBUYKEHUH
15 Pemenue 3amay
16 KontponbHas pabota Nel
17 OTHOCHUTENBHOCTD JBUKEHUS. §9. Yup.9(1-4)
18 HNHuepumanbHble CUCTEMBI OTCUETA. §10, ynp.10

IlepBeiit 3ak0H HproToHA




19

Bropoii 3akon Herotona

@poHTanbHasA
nabopartopHas pabota
Ne 1

«3yuenue
JBIDKEHUS TeJa MpH
JIEVCTBUH CUJIBI
TPEHUSI»:
JIepEeBSIHHBIN OPYCOK,
Habop T'Py30B,
MeXaHu4ecKas
CKaMbsl, TUHAMOMETD.
®poHTanbHas
nabopaTtopHas padora
Ne2

«M3yuenue
JIBHDKEHUS CBSI3aHHBIX
TEJ»: IITaTUB
nabopaTOpHbIi,
MeXxaHHuYecKas
CKaMbsl, Opycok
JIEPEBAHHBIN,
3JIEKTPOHHBIN
CEKYHJIOMED C
JaTYUKAMHU,
MarHUTOYIpaBIsieMbl
€ T€pKOHOBBIE
JATYUKH
CeKyHoMepa, Habop
IPY30B, OJIOK
HEMOBIKHBIN, HUTh

§11, ynpl11(2,3)

20 Tpetuit 3akon HeroToHa §12, yrip.12(3)

21 CB00OOIHOE TTAZICHHUE TEJ §13, ymip.13(3)

22 JIBu>xeHue Tena, OpOIIEHHOT 0 §14, ynp.14
BEPTHKAIbHO BBepX. HeBecomMocTh

23 JlabopaTopnas pabora Ne 2
«KHW3mepeHne yckopeHHst CBOOOHOTO
aJieHus >

24 3aKOH BCEMHPHOTO TATOTCHHUSI §15, yop.15

25 YckopeHnue cBOOOIHOTO TaJICHUS Ha §16, ynp.16(1-4)
3emiie U Ipyrux HeOECHBIX Teax.

26 Cuita yrpyrocTy.

27 Cuna TpeHus

28 [TpssmMonrHETHOE U KPUBOJIUHEHHOE §17,18,ymip.17,(1),yn
JBH)KEHUE. J|BUKEHUE Tena 10 p.18(1,4)
OKPY’KHOCTH C ITOCTOSIHHOM 110 MOJYJTIO
CKOPOCTBIO.

29 Pemenwue 3amnau §19, yp.17(2),

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

30 HckycCTBEHHbBIE CIYTHUKH 3€MJIU

31 Nmnynse Tena. 3akoH COXpaHEHUs §20, ymp.20(2,4)
UMITYJIbCa

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




33

Pabora cusl.

34 IToTennuanbHast 1 KHHETHUECKAS
JHEPTHUs
35 3aKOH COXpaHEHHsT MEXaHUUECKOM §22, ynp.22
SHEPTHUH.
36 Konrposabnas pabota Ne 2
Mexannyeckne KoJae0aHus M BOJHBI.3BYK.(15 yacoB)
37 KonebaTenpHOE TBHKEHHUE. §23, ynp.23
38 CBo0OoHbBIE KOIECOaHHA. JleMoHCTpanum
KonebarenpHbie cucteMbl. MasiTHUK. «Konebanus
HUTSHOTO MasiTHHKA H
CBOOOTHBIC
KoJieOaHUs Tpy3a Ha
MPY>XKUHE»: JaTUUK
[YCKOPEHUSI, IITATUB C
Kpere>xoM, Habop
PY30B, HUTh, HA0OP
MPYXUH
39 Benuuunsl, xapaktepusyromiue §24, 25, ynp.24(2-5)
Kose0aTeIbHOe IBIKEHHE.
40 I"apmoHHMUeckue Koe0aHus.
41 JIaboparopHas pabora Ne 3 TMaGoparopuas paGora | 1777, 1780
«MHccnenoBanue 3aBUCHMOCTH MIEPHONA | [[3yyenue KomeOa-
M 4acTOTHI CBOOOJHBIX KOJIEeOaHUil Huit rpysa Ha
MasiTHUKA OT JJIUHEI €T0 HUTH>> NPYXHHE»:
KOMITBIOTEP, TATIHK
[YCKOpEHUSI, IITATUB C
KperexoM, Habop
MPY>KUH pa3HOU
PKECTKOCTH, HAOOP
rpy3oB o 100 r.
UlaGopaTopHas pabota
«3ydenne koneda-
HUH HUTSHOTO
MasITHUKA»:
KOMITBIOTEP, TaTYHK
[YCKOpEHUs, TPY3 C
KPIOUKOM, JIETKAS U
HepacTsHKUMast HUTh,
pyJieTKa
42 3aTyxaromye KojaeoaHusl. §26, ymp.25.
BeIHyX/1eHHBIE KOJIeOaHUSI. TPC3EHTAITHS
«MexaHndeckre KoJIeOaHus
B mpuponme, OBITYy W
TECXHUKE»
43 Pe3onanc. §27, yip.26
IIpesenranus
«MexaHUYeCKuil pe30HaAHC»
44 Pacrnipoctpanenue koneOaHui B cpejie. §28
Bonnsl.
45 Jnuna BosHbl. CKOPOCTH §29. Ymp.27

pacIpoCTpaHeHHs BOJIH.




46 HcTounnku 3ByKa. 3ByKOBBIC §30. Ymp. 28
KojeOaHusl. Mpe3eHTaLHs
«YpTpasByk»,«Hppa3ByK
»
47 Bricora, [TeMOp] 1 TpOMKOCTh 3BYKa §31, ynp. 29
48 Pacrnipoctpanenue 3Byka. 3ByKOBbIE §32, ynp. 30(3,4,6)
BOJTHBI.
49 OTtpakeHne 3ByKa. 9X0. 3BYKOBOU §33
pe30HaHC.
50 Pemenue 3amay.
o1 KonTponbhas pabora Ne
3«KMexannueckue KoieOaHusI U BOJTHBI.
3BYyK>
DJIeKTPOMATHUTHOE 1oJie (24 yaca)
52 MarunuTHOE 1MoJjie U ero rpadudeckoe §34, ynp.31
N300pakeHHe.
53 OnHOpOAHOE U HEOAHOPOIHOE
MarHUTHBIE TOJS.
54 Hanpasnenue Toka 1 HanpaBieHUE §35, ynp. 32(1-3)
JUHUH €r0 MarHUTHOTO TTIOJISI
55 OO6Hapy»)eHnue MarHUTHOTO TIOJIS 110 €T0 §36, ynp.33
JEUCTBUIO HA DJIEKTPUUYECKUH TOK.
[TpaBuiio 1€BOM PYKH.
56 Wuykiys MarHuTHOTO TOJTSL. §37
57 MarsHuTHBIN OTOK §38, ynp34(1)
58 SIBneHMe HNEKTPOMArHUTHOM JleMoHCTpamms §39, ymp.36
MHIYKIWH. «SIBiICHUE
PIEKTPOMArHUTHOMN
MHIYKIIA»:
IMaTYUK HAMIPSKCHIS,
COJICHOMU]I,
IMOCTOSTHHBIN
[OJIOCOBOM MarHur,
Tpyoxa [1BX,
KOMIUIEKT IPOBOJIOB
59 Jlabopartopnast pabota Ne 4 «<I3yuenwue [ToBoTputs §39,
SIBJICHUS JICKTPOMArHUTHOMN Nel913,1915
AHIYKIAW>>
60 Hanpapnenue MHIYKIIMOHHOTO TOKA. §40, ymp. 37
IIpaBuno Jlenna.
61 SIBneHnEe CaMOMHIYKITNH. §41, ynp.38
62 [lonryyenue u nepeiaya NEPEMEHHOTO  |[leMOHCTpAIHs §42, ynp.39
JIEKTpUYECKOro Toka. Tpancdopmatop I3mepenne
XapaKTePUCTHK
MEPEeMEHHOTO TOKay:
IMBYXKaHaJb Hasl
MPUCTABKAOCIIHIIIIOTPA
(b, 3ByKOBOM
reHepaTop, Habop
[POBOIOB
63 DNEeKTPOMarHUTHOE MOJIE. §43
64 DEKTPOMAarHUTHbIE BOJIHBI §44, ynp.41(1)




65 Koneb6arensHbiii koHTYp. [Tonyuenue §45, ynp.42
AIIEKTPOMArHUTHBIX KOJICOAHUI

66 [TpuHIMIIBI PaANOCBS3U U TEIEBUICHHUSL. §46,ynp.43

67 Wutepdepentys u audpakius ceera

68 DeKTpoMarHuTHAs MPUPOJIA CBETa. §47

69 [Ipenomnenue cBeta. Ou3nvecKuit §48, ynp.44(2,3),
CMBICT TIOKa3aTellsl MPEeTOMIICHUS.

70 Hucnepcust. [{gera Ten. §49, ynp.45(1,3)

71 Tunel ONTUYECKUX CIIEKTPOB. §50

72 Jlabopartopnast pabota Ne 5 Taba. «Tumnsr
«HabmnroeHue CrionHoro u ONTHYECKUX
JUHENYaThIX CIIEKTPOB UCITYCKAHUS >> CIIEKTPOB

WCITYCKAHUSI»

73 Ilornonienue n uCIycKaHue cBeTa §51
atomamu. lIpoucxoxnenne
JUHENYaThIX CIEKTPOB.

74 Pemenne 3amau

75 Konrtponbnas paborta Ned «
DNEeKTPOMarHUTHOE TOJIE»

CTpoeHue aToMa M aTOMHOI0 s/1pa (20 yacos)

76 PamnoakTHBHOCTS. §52

77 Monaenu aToMOB §52

78 PannoaktuBHBIE IpEBpaLICHUS §53, ynp.46
ATOMHBIX SITIED.

79 DKCHepUMEHTaIbHbBIE METObI §54
UCCJIeIOBaHMS YaCTHIl.

80 JlaGopaTopnas padora Ne 6
<K HW3mepeHne ecTeCTBEHHOTO
paguanyoHHOI0 q)OHa JO3UMETPOM>>

81 OTKpbITHE IPOTOHA U HEUTPOHA. §55, ynp.47

82 CocraB aTroMHOTO siapa. SnepHbie §56, ymp.48(4-6)
CHJIBL.

83 DHueprus cBs3u. [ledekt macc. §57, Bomp.

84 Pemrenne 3amau

85 Henenune siaep ypana. llennas peakuus. §58

86 Jlabopartopnast pabota Ne 7 <M 3yuenue
JIeJIeHUs i7jpa aTOMa ypaHa 1o
¢dororpaduu TpekoB>

87 Anepusiit peaktop. [IpeoOpazoBanue §59,
BHYTpPEHHEH YHEPTHH aTOMHBIX sJIep B
AIIEKTPHUYECKYIO DHEPTHIO.

88 ATOMHas SHEpreTUKa §60

89 buonornueckoe jeicTBre paIuaIiy. §61

90 3aKoH paJIMOAKTUBHOTO pacnaja

91 TepmosiiepHas peaxius §62

92 DIeMEeHTapHbIC YaCTHUIIHI.
AHTHUYACTHUIIBI

93 Pemrenne 3amgau.

94 KonTponbhas pabora Ne 5 «Ctpoenue
aTOMa U aTOMHOTO SIIpay

95 Jlaboparopnast paborta Ne §<<Ouenka




Nepuoa noiaypacnaaa HaxoAsImxcs B
BO3/yX€ MPOAYKTOB pacliaja raza
panona>>. Jlaboparopnas padota Ne 9
«HM3ydeHne TPEeKOB 3apsiKEHHBIX
YaCTHII IO TOTOBBIM (poTorpadusm>

Ctpoenne Beenennoii (5 4yacon)

96 Cocras, CTpOCHUE U MPOUCXOXKICHUE §63
CoHEYHOU CUCTEMBI
97 bonbmme mraneTsr ComHeYHOM §64
CUCTEMBI
98 Maurbie Tena COJTHEUHOM CUCTEMBI §65
99 CrpoeHue, H3Ty4eHHUE U IBOJIOIUS §66
CounHia 1 38e311
100 Ctpoenue u 3BoJro1Hs BeenenHnoi §67
\ HTorosoe noBropeHue-24
101- O0600611eH1e U TOBTOPEHHE
102
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