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IHosicuuTeabHAA 3aNMCKa

Pabouas mporpamma A0MOIHUTENBHOTO 00pa3oBaHus «PuU3KKa BOKPYT HAC)» pacCUMTaHa Ha
Bo3pact 13-15 et u cooTBeTCTBYET
- OepepanpHomMy 3akoHy «O0 oOpa3zoBanum B Poccmiickoit ®enepamum» Ne273-D3 ot
29.12.2012 rona;
-OenepanbHoMy  00pa3oBaTeNbHOMY — CTaHAApPTy  OCHOBHOTO  oOmiero  obpa3zoBaHus,
YTBEPXKAEHHOMY NpHKa3oM MuHucTepcTBa 0OpazoBanus u Hayku P® Nel897 or 17.12.2010
roja;
-IIpuka3sy MunucrepcrBa obpasoBanust u Hayku P® Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHEeHUH B (enepanbHbIi 00pa30BaTENbHBIM CTaHAAPT OCHOBHOTO O0OIIEro o0pa3oBaHUA,
YTBEP)KIAEHHBIN npukazoM MuHHcTepcTBa 00pa3zoBanus W Hayku PD» Nel897 or 17.12.2010
roja»
-O0pa3oBaTenbHON MPOrpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;
-YyeGHOMy 1any OVY;
- [IpumepHOit mporpaMme OCHOBHOTO 001IeT0 00pa3oBaHus 1Mo ¢pusnke (6a30BbIi YPOBCHB).

Jlannast pabouasi mporpamma JOMOJTHUTEILHOr0 00pa3oBaHus 1Mo (pU3MKe paccuuTaHa Ha

Bo3pact 13-15 ner, cocrtaBieHa ¢ y4€TOM METOJUYECKMX PEKOMEHJALUN IO CO3JaHUI0 U
(GYHKIIMOHUPOBAHHUIO B 00IE00Pa30BATENBHBIX OpPraHU3alUsAX, PACHOJOKEHHBIX B CEJIbCKOU
MECTHOCTH W MAaJIbIX TOPOJAax, IEHTPOB 00Pa30BaHMs €CTECTBEHHO-HAYYHOW U TE€XHOJOTHIHON
HanpaBneHHocTe  («Touka pocTta»)  (YTBEpXKACHBI  pacropsokeHueM  MUHHCTEpCTBa
npocseuienust Poccuiickoit ®epepanun ot 12.01.2021 r. Ne P-6) u mnpemycmartpuBaer
MIPOBEJICHHUE 3aHATHI ¢ UCIIONIb30BaHEM 000pyIoBaHus IieHTpa «Touka pocTay.

IInanupyemMble pe3yJbTaThbl 0CBOCHHS IPOrPaMMBbI JONOJTHUTEIBLHOT0 00pPa30BaHUA
«®u3uKa BOKPYT Hac» (C UCNOJIb30BaHHEM 00opynoBanus «Touka pocray) .

Peanuzarust mporpaMmbl CIOCOOCTBYET TOCTHKEHHUIO CISAYIONINX pe3yJIbTATOB:
JInuHoCTHBIE:

B cdepe MMYHOCTHBIX YHUBEpPCATBHBIX YU€OHBIX AEHCTBUHN ydalluXxcs:

* y4eOHO-II03HABaTEIbHBIH MHTEpEC K HOBOMY y4eOHOMY MaTepualy M croco0aM peuieHHs
HOBOM 3aJa4HU;

* OpUEHTAIMs Ha MMOHMMAaHHWE NMPUYHMH yclieXa BO BHEYUYEOHOW AESITeNbHOCTH, B TOM YHCIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTaTa, Ha aHaJlU3 COOTBETCTBUS PE3YJIbTAaTOB TPeOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH eI TeTbHOCTH;
Obyuarowuiics NOIYYUM 03MOACHOCMb 01 POPMUPOBAHUA:

* BHYTPEHHEH IO3MIMHM IIKOJIbHMKA HAa YPOBHE IOJOXHUTEJIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOIO B MpeobsiajaHui ydeOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIPQKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YYEHUS;

* YCTOMUYMBOTr0 yueOHO-T103HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM Crioco0am perieHus 3a1ad.

MeranpeamerHsie:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX YUEOHBIX ACHCTBUM yJaIluXcs:

* IUIAHUPOBAaThb CBOM [JEHCTBUS B COOTBETCTBMM C ITOCTABJICHHOW 3aladeii M yCIOBUSIMHU €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM IUIAHE,

* YUUTBIBAaTh YCTAHOBJIEHHBIE MIPABUJIA B ITNIAHUPOBAHNUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYILECTBJISITH UTOTOBBIM U MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh NPABUJIBHOCTH BBIIIOJIHEHUS ICUCTBHS HAa YPOBHE aJCKBATHOM PETPOCIEKTUBHOU
OLIGHKH COOTBETCTBUS Pe3yJIbTaTOB TPEOOBaHUAM JaHHOM 3aauu M 3a/Ja4HOM 001acTH;



* aJEKBaTHO BOCIPUHUMATH IPEIIOKECHMS U OLICHKY YYMTENICH, TOBAPHUILEH, POAUTEIICH U
JIPYTUX JIIOCH;

* pa3nuyarh croco0 U pe3yabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 8O3MONACHOCTb HAYYUMCA.!

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIE yUeOHBIC 3a/1auu;

* [IPOSIBJIATH [103HABATEIbHYIO MHUIIUATUBY B YU€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJeKBAaTHO OLIEHUBATh IIPAaBUJIBLHOCTh BBIIIOJIHEHUS [EUCTBHUS U BHOCHUTH
HE00XO/AUMBbIE KOPPEKTHBBI B MCIIOJIHEHHE KakK I10 XOAY €ro peajlu3alMdy, TaKk U B KOHIE
JICHCTBHS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM ydaIluXcs:

* OCYILIECTBJIATh MOUCK HEOOXOIUMOM MH(pOpMALUU Ul BBIOJHEHHUS BHEYYEOHBIX 3aJjaHUi C
UCTIOJIb30BaHUEM YUYeOHOH JHuTeparypel U B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINM, CHPaBOUYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIE, LHM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBIIATH 3amuch ((hUKcauio) BHIOOPOUHON HMH(pOpMAIMKA 00 OKPYXKAIOIIEM MHUpPE U O
ceOe caMoM, B TOM 4uciie ¢ nomouiso nHerpymenToB MKT;

* CTPOUTH COOOIIEHHMSI, IPOCKTHI B YCTHOM U MUCbMEHHOH (opme;

* IPOBOJIUTh CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUIM;

* YCTaHABJIMBATH IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (hopMe CBSA3M NPOCTHIX CYKACHUH 00 OOBEKTe, ero CTPOEHHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCL HAYUUMBCA:

* OCYIIECTBIISITh PACIIMPEHHBIN MOMCK MHPOPMALIMHU C UCIOJIB30BAHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3amnMchiBaTh, (UKCUPOBaTh MHGOPMAIMIO 00 OKpYXAloIUX SBIEHUSAX C IOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIECHHSI B YCTHON M MUCbMEHHOH (hopme;

* OCYIIECTBISATH BBIOOp HambOoJee d3(HPEeKTUBHBIX CITOCOOOB pelieHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE PAaCCYXkJICHHE, BKJIIOYAIOIIEEe YCTAaHOBJIEHWE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€EH;

* MOT'YT BBIMTM Ha TEOPETHUYECKHH YPOBEHb DEIEHHUs 3aJau: pEIICeHHE IO OINpPE/EICHHOMY
IUIaHY, BJIAJIEHUE OCHOBHBIMHU INPHUEMAMM PEIICHUS, OCO3HAHUSA JEATEIBHOCTH IO PELICHHUIO
3a/1a4u.

B chepe kKoOMMYHMKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX AEHCTBHUM ydaluxcs:

* aJEKBAaTHO MCIOJIb30BaTh KOMMYHHMKATHBHBIE, IPEXKJIE BCETO - PEUYEBBIE, CPEACTBA IS
pelIeHus pa3IMuYHbIX KOMMYHHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIAIETh
JAJIOTHYECKO (hopMON KOMMYHMKAIIUU, UCHOJB3Ysd, B TOM YHCIE CPEJICTBA U MHCTPYMEHTHI
UKT u gucTaHIIMOHHOTrO OOIIEHHUS;

* JIONIyCKaTh BO3MOXKHOCTb CYLLIECTBOBAHMS y JIFOJIEH PA3IMYHbIX TOYEK 3pEHUS, B TOM UHUCIIE HE
COBMAJIAIOIIUX C €ro COOCTBEHHOM, U OPUEHTHUPOBATHCA Ha IMO3UIMIO MapTHEpa B OOIICHUU U
B3alMOJCHCTBHY;

* YYMUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALIMK pPAa3IMYHBIX TO3ULIMHA B
COTpPYIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

* IOTOBapUBATHCSA U MPUXOJIUTH K O0IIEMY PEIICHUIO B COBMECTHOU JIESITEIBHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHHSI UHTEPECOB;

Obyuarowuiics noLy4YUm 803MOHCHOCHb HAYUUMbBCSL:

* YUUTBIBATh U KOOPJMHHUPOBAThH B COTPYIHUYECTBE OTIINYHBIE OT COOCTBEHHOM MO3ULIUM JIPYTUX
JIIOICH;

* YUUTBIBAaTh pa3Hble MHEHHS U MHTEPECHl 1 0OOCHOBBIBATh COOCTBEHHYIO MTO3UIIHIO;



* IOHUMATh OTHOCUTEIHHOCTh MHEHHH U MOIXO0JIOB K PEUICHHUIO TPOOJIEMBI,;

* apryMEHTUMPOBAaThb CBOK TMO3ULHUI0 M KOOPAUHUPOBATh €€ C IMO3ULMSAMHU IapTHEPOB B
COTPYAHUYECTBE NP BHIPAOOTKE OOIIETO PEUICHUsI B COBMECTHOM JIeSTENbHOCTH;

* 3a/JaBaTh BOMNPOCHl, HEOOXOAMMBIC [UIsl OpraHU3alMud COOCTBEHHOW JEATEIbHOCTH H
COTPYJIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISITh B3aUMHBIM KOHTPOJIb M OKa3blBaThb B COTPYAHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIIb.

IIpeamerHsle:

- OPHUEHTHPOBATHCA B SABICHHUSIX M OOBEKTAX OKPYKAIOIIETO MHUpPA, 3HATh TPAHMIBI HX
IIPUMEHUMOCTH;

- IOHUMATh ONpeAeeHNs PU3NIECKUX BETUYMH U IOMHUTH ONpPEACISIonue (hopMyIbl;

- IOHUMAaTh KaKuM (PU3NYECKUM MPUHLMIIAM U 3aKOHAM MOJYMUHAIOTCS T€ WIN UHbIE OOBEKTHI U
SIBJICHUS TIPUPOJIBL;

- 3HaHUE MOJIEJIM [TOUCKA PeLIeHUH A7 3a/1a4 110 (hu3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATUKH.

- IPUMEYaTh MOJIEIH SIBIICHUI U 0OBEKTOB OKPYXAIOILEro MUpa;

- aHAJIM3UPOBATh YCIOBHE 3a1a4H;

- nepeopMyIMpOBaTh U MOAEIUPOBATh, 3AMEHTh UCXOIHYIO 3ajjauy Jpyroii;

- COCTaBJIATH IIJIaH PELICHHUS;

- BBIIBUT'aThb U IIPOBEPATH MPEUIaraeMble IJIs PELICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIIEPALUSIMHU, COCTABIISIOIIMMH ITOUCK PELICHUS 3a1a4U.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1eSITeIbHOCTH
7 KJace

Beenenne. Beognoe 3ansrue. Llean n 3agaun kypca. TexHuka 6€30MacHOCTH.

PoJb 3xcniepuMeHTAa B :KU3HHU YeJI0BeKa.

Teopusa: I3yuntb OCHOBBI TeOpuM norpemHocreld. [lorpemHocT npsMbIX M KOCBEHHBIX
U3MEPEHHM, MaKCHMaJIbHAsl IOTPEIIHOCTh KOCBEHHBIX HW3MEPEHMI, Yy4eT MOrpPemHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pe3ynbTaToB M3MEpeHMH B (hopme
TaOIuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATH NPU BBIIIOJHEHUH YKCIIEPUMEHTATIbHBIX
3aj1a4, MPaKTHYECKUX padoT. (¢ Mcmoib3oBaHnem oGopynoBanusi «Touka pocray)
Xapakmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

[TpuBoauTH TpUMepbl 00BEKTOB M3ydeHUs (PU3MKU (pu3znyeckue SBICHUS, (U3NUECKOE TEIO,
BEIIECTBO, (Qu3mueckoe mozie). Habmogate u  aHamuM3upoBaTh (U3MYECKHE SIBICHUS
(pukcupoBaTh U3MEHEHHUSI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 0000m1aTh). [To3HaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METO/IOM HCcleoBaHus Npupoabl. COopka MpuOOPOB W KOHCTPYKIIMMA.
Hcnonp30BaHne H3MEPUTENbHBIX NPUOOPOB. BbimonHeHue m1abopaTOPHBIX U MPAKTHUECKHUX
pabot. [lmarHocTHKa W yCTpaHEHHE HEHCIPaBHOCTEHNpHOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopus.: PaBHOMEpPHOE W HEPABHOMEPHOE NIBIDKECHHE. | paduueckoe mpejcTaBiIeHUE IBUIKEHUS.
Pemenune rpadguueckux 3agad, pacder MyTH U CPeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBMIKEHHS.
[Tonsitue muepuuu U uHepTHOCTU. LleHTpoOexnas cuna. IlpuMmeHeHne HaHHBIX (U3HUYECKUX
MOHSITUN B XKU3HEIEATEIbHOCTH YesioBeka. Cuia ynpyrocTH, cuia TpeHHUsL.

IIpaxmuxa: ccnenoBaHne 3aBUCUMOCTH CHJIBI YINPYTOCTH, BO3HHMKAIOLIEW B IPYXKUHE, OT
crerieHu nedopmanuu npyxuHsl. Onpenenenue koddduuumenta TpeHuss Ha TpubOomerpe. (¢
HCIoIb30BaHueM obopynoBanus «Touka pocTay)

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOTO JTaBJICHMSL.

Xapakmepucmuka 0CHOBHBIX 8UO08 0esAMeNTbHOCIU.



Amnanus tabnun, rpagukos, cxeMm. [Torck o0ObsicHeHUs HabMOAaeMbIM coObITUAM. OnpenencHue
CBOMCTB pUOOPOB IO YEepPTEKaM U MOJENSIM. AHAU3 BO3HUKAIOUIUX MPOOJIIEMHBIX CUTYaLUH.
N300paxarh cucTeMy KOOpPJIWHAT, BBIOMpATh TEIO OTCUETA W CBSI3BIBATH €r0 C CHCTEMOM
KoopauHar. Mcnonp30BaTh cUCTEMY KOOPAMHAT JUI M3YYEHHS HPSAMOJIMHENMHOTO JBUKEHUS
tena. COopka mpuOOpPOB ¥ KOHCTpyKIWid. lcmonp3oBaHUE HM3MEPUTENBHBIX MPHOOPOB.
Bremonnenne 1abopaToOpHBIX M TMPaKTUYECKUX padoT (¢ HMCMOJIb30BaHHEM O000pPYI10BaHUS
«Touka pocra»). /luarHocTUKa M YCTpAaHEHHE HEUCIIpaBHOCTEH mnpuOopoB. BeicTpanBanue
TUIIOTE3 HAa OCHOBAaHWM HMEKOUIUXCS JaHHbIX. KOHCTpyMpoBaHME H  MOJECIUPOBAHHE.
BrimonHenue 3aJaHuil 1O yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIIEpUMEHTAIbHON paboThl. PaboTa B Masbix
rpynnax. AHAJIM3UPYIOT, BBIOMpPAOT ©  OOOCHOBBIBAIOT CBOE pELICHHE, JCHCTBHSL.
[IpencraBnenne pe3ynbTaTOB MAPHOM, TPYNIOBOW JAEATEIBHOCTH. YUYacTHE B [HAJIOre B
COOTBETCTBUHU C IIPAaBUIIAMU PEUEBOT0O TIOBEICHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THIpoCTaTHYECKOE aBJICHHE, COOOIIArONIHECS
COCY/Ibl, TUAPABINYECKUE MAIINHBI.

Ilpakmuxa: 3a0auu: BHITAJKUBAIOIAs CHJIA B DPA3IMYHBIX cHUCTeMax; HpuUOOphl B 3ajadax
(cooOmarommuecs Cocybl, THAPABINYECKUE MAILIMHBI, pblYaru, OJOKH).

OKCHepUMEHTAJIbHBIE 33/1aHUS:

1 )u3mepeHue cuiibl Apxumena,

2)u3MepeHue MOMEHTA CHUJIbI, JI€HCTBYIOLIETO Ha phlyar,

3)u3MepeHnepaboThl CHIIBI YIPYTOCTH HpPH MOAbEME Tpy3a C IMOMOIIBIO MOIBM)XKHOTO WU
HETOIBM)KHOTO 0JI0Ka(C MCMoJIb30BaHuEeM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka oCHOBHbIX 8U008 OesIMENbHOCHIU:

Anamu3 Tabnum, rpaduxos, cxem. Ilouck oObsicHeHUs HaOmogaeMbiM coObiTusiM. COOpka
npubopoB U KOHCTpyKuUMi. cmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrinmoiaHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[narHoctuka v ycTpaHeHUe HEMCIPaBHOCTEH MprOOpOB.
BoicTpanBaHnue rumore3 Ha OCHOBAaHMM UMeEIOUMXcd JaHHBIX. KoHcTpyupoBaHue u
MoaenupoBaHue. Pabota B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT U OOOCHOBBIBAIOT CBOE
peurenne, aeicteus. IlpencraBieHue pe3yabTaTOB NAPHOM, TPYIIIOBOM IESTEILHOCTH.
[ToaroroBka cooOmieHWH M AOKIAIOB. YuyacTHE B JUalore€ B COOTBETCTBUU C MpPaBUIIAMHU
pEe4eBOro NOBEICHNUS.

Craruka.

Teopus: bnok. Ppiuar. PaBHOBecume TBEpABIX Tel. YCJIOBUA pPABHOBECHS. MOMEHT CHIIBL.
ITpaBmiio momenToB. LlenTp Tskectu. MccinenoBaHue pasiIMUHBIX MEXAHMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3a/1a41, UCTIOIB3Ysl YCIOBUS pAaBHOBECHS.

Ilpaxmuxka: VI3roToBneHune padoTaromieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

Amnanu3z tabnun, rpagukos, cxeM. [Torck o0bsicHeHUs Habm0AaeMbIM cOObITUAM. OnpeaeneHue
CBOMCTB pUOOPOB IO YepTeKaM U MOJEISIM. AHAJIN3 BO3HUKAIOLIUX MPOOJIEMHBIX CUTYyallUH.
Habmiogate geilicTBuE MNpOCTHIX MeXaHW3MOB. [lo3HAaKOMHUTBCS C (PU3HUECKOW MOJEINBIO
«abcomoTHO TBEPIOE Tenoy». PemaTs 3amaun Ha MpUMEHEHHE yclIoBUs(TpaBUiia) PaBHOBECHUS
pbryara. IlpumensTs ycnoBue (IpaBMIIO) paBHOBECHs pbluara JUisi OOBSICHEHUs JIeHCTBUA
pPa3IMYHbIX HHCTPYMEHTOB, HCIOJB3YEMBIX B TeXHMKe M B ObiTy. COopka mnpuOoOpoB u
KOHCTpYKUUH. Vcronb30BaHHe M3MEPHUTEIbHBIX MpHOOpOB. BrlnoiHeHne 1abopaTopHBIX U
MpakTUYeCKuX padoT. J[marHoctrka mycTpaHeHHWe HEUCIpaBHOCTEH mpubOopoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME M MOJEIHNPOBAHMUE.
BrimontHeHNE 3amaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOAMKH 3KCIIEPUMEHTATEHONU PaOOTHI.

PaGota B MmanbIix rpynmax. AHaTU3UPYIOT, BBHIOMPAIOT M OOOCHOBBIBAIOT CBOE peIIeHUE,
nercreus. IIpencraBneHue pe3ysbTaToOB IApHOM, TIPYNIIOBOM AesTenbHOCTH. Iloaroroska
cool1eHuit 1 10kIan0B. OCYIIECTBISIOT CAMOOLIEHKY, B3aUMOOLIEHKY JI€SITEIbHOCTU. YUacTue
B IMAJIOT€ B COOTBETCTBUU C IIPAaBUIIAMH PEUYEBOTO TIOBEICHUS.



8 kiaacce

TenJioBble sIBJICHUS.
TemoBoe pacumupenue tein. [Iporeccsl maBieHus U OTBepAeBaHUs, UCTIAPCHUS U
KoHJleHcauuu. Teronepeaayda. BiaxxHocTh BO3/1yXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHUS JibJ1a B BOJIC.
2. CKOpOCTb UCIIApPEHUSI PA3IMUHBIX KHUIKOCTEH.

3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomul (¢ ucnoab30BanueM o6opynoBanns «Touka pocray)

1. I3MeHeHus JUIMHBI TeJla PU HarpeBaHUM U OXJIaKICHUH.
2. OtnuBKa napauHOBOTO CONAATHKA.

3. HaOmronenue 3a miaBjIeHUEM JIba
4. Ot 4ero 3aBUCUT CKOPOCTb UCHIAPEHUS KHUIKOCTHU?

5. HabnroieHue TemaonpoBOJHOCTH BOBI M BO3AyXa.
Xapaxmepucmuka 0CHOBHBIX U008 0esAMENbHOCTIU.

CamocTosaTenbHO (QOPMYIUPYIOT IMO3HABATENbHYIO 33Jady. YMEIT C MOMOIIbIO BOIMPOCOB
noObIBaTh  HeJocTarolyto uHpopMmanuoo. Mcnonp3oBaHWE HM3MEPUTEIBHBIX — MPHOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHoctThka W ycCTpaHEHUE
HEUCIIpaBHOCTEH MpubopoB. BricTpamBanue ruUmore3 Ha OCHOBAaHWM MMEIOUIUXCS JaHHBIX.
KouncTtpynpoBanue 1 MoAeIupOBaHUE.
BrimonmHeHue 3aaHUil IO yCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIEPUMEHTANIbHOH paboThl. PaboTa B Mambix
rpynmnax. AHAIM3APYIOT, BBIOMpPAIOT #  OOOCHOBBIBAIOT CBOE  pEUICHHE, JCHCTBHSL.
[IpencraBienue pe3ynbTaTOB IapHOW, TPYNIOBOW JEATEIBHOCTH. YuacTHEe B JHAIOre B
COOTBETCTBUU C IIPABUIIAMH PEUYEBOTOIOBEICHHUS.

DyleKTpUYeCKUe SIBJICHUSA.

Muxkpomup. Mozenu atoma, cymectBoBapiine 10 Hadasia XIX. ctopust OTKpBITUSA U IEUCTBUS
raJlbBAaHMYECKOTO 3neMeHTa. VMcropust cosznmanusi anekrpodopHoil MamuHbl. OmnbeiT Bombta.
DIIEKTPUUECKHUI TOK B DJIEKTPOTUTAX.

Hemoncmpayuu: (¢ Hcnosib3oBanueM ooopynoBanus «Touka pocray)

1. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. Pabota snektpodopHOIMAIIHHEI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Co3ganue ranbBaHMYECKUX 3JIEMEHTOB U3 MOAPYUYHBIX CPEJICTB.

2. DNEKTPUYECKHUIN TOK B KUJKOCTSX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB JIEATEIBHOCTH:

VYrpaBistoT CBOEH MO3HABATEIBHON W y4eOHOW MAESITENbHOCTHIO TOCPEIACTBOM TOCTAHOBKHU
ueseil, MIaHUPOBAaHUSA, KOHTPOJIA, KOPPEKUMHU CBOUX JACHCTBUH U OLIEHKH YCHEIIHOCTU
ycBoeHus. CpaBHHMBAIOT CMoco0 W pe3ynbTaT CBOMX JCHCTBUHA € 00pasmoM - JUCTOM
conpoBoxaeHus. OOHapyXHBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI OTKIOHEHUU.
OcCy1ecTBISIIOT CaMOKOHTPOJIb UB3aUMOKOHTPOJIb. Vcroiab30BaHNE U3MEPUTENBHBIX TPUOOPOB.
Boimonunenune 1ab0paTOpHBIX ©  TpakTHUeCcKuX paboT. JluarHocTmka u  yCTpaHEHUE
HEWCIIpaBHOCTEH mNpuOopoB. BricTpamBaHWe THUMOTE3 HAa OCHOBAaHWM HMMEIONIUXCS JTaHHBIX.
KoHcTpynpoBanue u MoieIMpOBaHUE.

DJIeKTPOMArHUTHBIE SIBJICHHS.
MarautHoe Tojie B BemiecTBe. MarHuTHas aHoManus. MarHuTHbele Oypu. PasHOBHaHOCTH
AIIEKTPOU3MEPHUTETBHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka poctay):
1. HaFJI}II[HOCTB IIOBE€ACHUA BECIICCTB B MAarHUTHOM I10JIC.
2. IIpe3eHTariuu OMarHUTHOM T10JIe 3EMJIH B O MarHUTHBIX OypsiX.



3. JleMoHCTpaIis pa3HOBHIHOCTEH AIEKTPONU3MEPUTETHHBIX IPUOOPOB.

4. HarnsigHoCTh pa3HOBUIHOCTEH JIEKTPOABUTATENEH.

Jlabopamopnwvie pabomoi: 1. UccnenoBanue pa3iudyHbIX dJICKTPOU3ZMEPUTEIBLHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCTIU.

YpaBisfoT CBOEH MO3HABATEILHONM M Y4eOHOW JEeATEIBHOCTHIO TOCPEIACTBOM TOCTAaHOBKHU
uesnei, MUIAaHUPOBAaHUs, KOHTPOJIA, KOPPEKUHMH CBOUX JCHCTBUH M OLEHKU YCHEIIHOCTU
ycBoeHus. CpaBHUBAIOT crmocod W pe3ylnbTaT CBOMX JCUCTBHHA C O0pa3lioM - JIMCTOM
conpoBoxaeHus. OOHapykuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYMHBI  OTKJIOHEHHUU.
OcCylIeCTBIISIIOT CAMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcrouHnky cBeTa: TEIUIOBBIE, JIOMHUHECLIEHTHBIC, WCKYCCTBEHHBIE. 3roToBieHHME Kamepsl -
o0CKypa M HCCIeIOBaHWE HM300paXEHUSI C MOMOIIBI0 MOAETH. MHOTOKpaTHOE H300paskeHHe
IpeaMeTa B HECKOJIBKUX TUIOCKHUX 3€pKajiax. M3roToBUTh NEPUCKOI U C €ro MOMOIIbIO POBECTU
HaOmoneHus. IIpakTuyeckoe UCIOIb30BaHUE BOTHYTHIX 3€pKaji. 3pUTENbHbIE WIUIIO3UH,
NopOXAaeMblenIperIoMIIeHHeM cBeTa. Mupaxu. Pazputre BoJokOHHOM onTukU. Mcnonb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnosib3oBanuem ooopynoanusi «Touka pocray)

1. Pa3znuyHble MCTOYHHUKY CBETA.

2. N3o6paxeHnue npeaMera B HECKOJIBKUXIIJIOCKUX 3epKajax.

3. M300paxeHne B BOTHYTBIX 3epKajiax.

4. Mcnonp30BaHuE BOJIOKOHHOW ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHJOCKOIIOB.

Jlabopamopuvie pabomol:

1. U3rotroBneHue kamepsl - 00CKypa U UCCIIEJOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IlpakTyeckoe MPUMEHEHHE IIOCKUX 3€pKall.

3. [IpakTHuecKoe UCIOIb30BAaHUE BOTHYTHIX 3€pKall.

4. 3roToBiieHue nepuckona 1 HaOI0AeHNs ¢ TOMOIIIbIO MOJIEIIH.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

VYrpaBnstoT CBOEH TMO3HABATEIBHON M y4eOHOW MAESITeNbHOCTHIO MOCPEIACTBOM TOCTAHOBKHU
uesneil, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKUHUHU CBOUX JACHCTBUH U OLIEHKHM YCHEIIHOCTU
YCBOEHUS. BBIIENsoT U (OpMyIUpPYIOT MO3HABATEIBHYIO I11€J1b. BBIIENSIOT KOJMMYECTBEHHBIC
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cloBaMu. [IpMHMMAOT TMO3HABaTEeNbHYIO Leldb U
COXPaHSAIOT €€ TP BHITTOJIHEHUNYUYEOHBIX NeicTBUNA. OCO3HAIOT CBOU JieHcTBUs. MMeroT HaBbIKK
KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX TPYIIax.

Yes0Bek 1 npupoa

ABTOMaTHKa B HalIel >ku3HU. [IpruMepsl UCIONB30BaHUS aBTOMATHYECKUX YCTPOMCTB B HAyKe,
Ha mpousBojacTBe W B ObiTy. CpeactBa cBs3u. Paawo u TeneBuaeHue. ANbTepHATHBHBIC
WCTOYHHKH dHEpPruu. Busel anekTpocranimii. HE00X01MMOCTh S5KOHOMUY MPUPOTHBIX PECYPCOB
U WCIIOJIb30BaHMUs, HOBBIX JKOJIOTMYHBIX W O€30mMacHbIX TexHoloruid. Hayka m 6e30macHOCTb
JIOJIEH.

Hemoncmpayuu: 1. poTomaTepHrabl ¥ cIai bl O TEME.

Jlabopamopuvie pabomol.: 1. I3yuenne AeUCTBUN CPEICTB CBS3H, PAUO U TEIECBUICHHUS.
Xapaxkmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU

CamocrosiTenbHO  (QOPMYJIUPYIOT TIO3HABATEIBHYIO 3a7ady. YMeET (WM  Pa3BHBAIOT)
CHOCOOHOCTH C MOMOIIBIO BOTIPOCOB JI0OBIBATH HEJOCTAIOIIYIO HH(OpMAIHIO.

9 kJjacc

Kunemaruka
CriocoObI onucanus MeXaHUYecKoro aBrxkeHus. Cuctema orcuera. [IpsMonnHeliHoe ABHKEHUE.
[IpsamonuHeiiHOE paBHOMEPHOE ABMIKEHHE MO IUIOCKOCTH. IlepemenieHne W CKOpOCTh MpH
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paBHOMCPHOM HpHMOHHHeﬁHOM JABMKCHHU 110 IINIOCKOCTH. OTHOCUTENBLHOCTD JABUXXCHUS.
Cnoxenune nBmwxkeHui. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpUBOIMHEWHOE IBUYKEHHE.
JlBukeHne Tena, OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE JIBUKCHHE TI0
OKPYXHOCTH. YTJ0Basi ckopocTh. [lepuon u yactora BpamieHnus. CKopocTh
U YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
1. Uzydenwe nBUNKEHHS CBOOOHO MATAIONIETO TEa.
2. HW3yueHue IBUKEHUS MO OKPYKHOCTH.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. OmpeneneHrie CKOpPOCTH PABHOMEPHOIO JIBUXKEHHUS TPH HCIOJIB30BAHUU TpEHaKepa
«OeroBast JOPOXKKa».
2. Hcropuueckass pEKOHCTPYKIUS ONbITOB lanuies 1O ONpeAeNeHUI0 YCKOpPEHUs
CBOOOIHOTO TIAJCHHUSI TEJI.
3. Ilpunuumnsl paboTsl pruOOPOB A U3MEPEHHSI CKOPOCTEH U YCKOPEHUH.
4. TlpuMeHeHue CBOOOIHOTO MAICHUS JJIT U3MEPECHUSI pEaKIIUU YeJIOBEKa.
5. Pacuer Tpaekropuu qBMKEHHS TepcoOHaxeil pacckazo P.Pacmo.
Xapaxmepucmuka OCHOBHBIX U008 OesiMeNbHOCMU: YTeHUe W OOCYXKJICHHE TEKCTa craTei
MHTEPHET-CATOB, 00CYXJIEHUE [OKJIA0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka
WNuepunanpuele cuctemsbl orcyera. Cuna. 3akonsl HeroToHa. J[BUkeHuUE Tena noj AEHCTBUEM
HECKOJIbKUX CHJI. [IBUKEHHE CUCTEMbI CBSI3aHHBIX Tel. J[MHaMHKa pPaBHOMEPHOIO JIBUKEHUS
MaTepUaIbHONW TOUKH IO OKpYXHOCTU. Kitacchl cuil. 3akoH BCEMUPHOTO TAroTeHus. JBHykeHue
ianer. UckyccrBennsle cnyTHUKHU.ConiHeuHas cucrema. Mcropust pa3BUTHS NpEACTaBIEHUN O
Bcenennoii. Ctpoenue u 3Bonmonus BeeneHHoi.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
1. U3mepenue macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHUS CUJIIBL.
2. V3yueHue KUHEMaTUKW U JAMHAMUKUA DPABHOYCKOPEHHOI'O [JBM)KEHHUS (Ha IpHUMepe
MaliuHbl ATBy1a).
3. H3ydeHue TpeHUS CKOJBKEHUS.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. Hcropuyeckas pekoHCTpyKuusi omnbIToB KynoHa M AMOHTOHa IO ONpEAETICHUI0
BEJIMYMHBI CUJIbI TPEHUSI CKOJIBKEHHUS.
2. TlepBble HCKyCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kak ornmyarorcs MexaHWYecKre TMpOoIecchl Ha 3eMiie OT MEXaHHYECKHX MpPOIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHS HA KOHYHKE Tepa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U O0CYXJIEeHHEe TeKCTa cTaTel
MHTEPHET-CAlTOB, 00CYXJIE€HHE NOKJIaJ0B U TMPE3CHTAllMi, COCTAaBJI€HHWE W pelIeHHe 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyabc. 3aKoH coOXpaHeHUs] MMITYJIbCA
Nmnynsc. M3MeHeHne umnynbca MarepuanbHOM TOUkM. CucreMa Ten. 3aKOH COXPAaHEHUS
MMITyJIbCA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeaxTHBHOE IBHXKEHHE B IPUPOJIE.

2. Paccnenosanue JITII ¢ moMoIIbO 3aKOHA COXPAHCHHS HMITYJIbCA.
Xapakmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa CcTaTel
MHTEPHET-CATOB, 00CYX/IE€HUE MOKJIaJ0B U TMPE3CHTAllMi, COCTAaBJIEHHWE W peIIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o puzuke).

Craruka
PaBHoBecue Tena. MOMEHT CHIIBL. Y CJIOBUS paBHOBECHSI TBEPAOTro Tena. [IpocTeie MexaHU3MBI.



Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka poctay):
Ornpezenienrne MEHTPOB MacC Pa3IuIHBIX TN (TPH CIIocooa).
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. TlpuMeHEeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTEIILCTBE: OT 3EMJISTHKH J10 HeOOocKpeoa.

2. HccnenoBanue KOHCTPYKIIMU BEIOCHIIEA.
Xapakmepucmuka OCHOBHBIX 8U008 OesmelbHOCIU. YTCHHE W OOCYXJICHHUE TEeKCTa cTraTen
UHTEPHET-CAlTOB, OOCYXIEHHE JOKIAJ0B M MPE3CHTAlM{, COCTaBICHHWE W pELICHHE 3aad,
o0cyxaeHue crnocoOoB pemieHus (moaroroska k OI'D o ¢puzuke).

Mexanu4yeckue KoJ1e0aHUsA U BOJTHbBI
Mexanuueckue konebanusa. IIpeoOpa3oBaHue OHHEPTUM MpPU MEXAHUYECKHX KOJICOAHUSX.
MaremaTuueckuii M NpYyXUHHBIH MasTHUKH. CBOOOJHBIC, 3aTyXalollMe€ U BBIHYKJACHHBIE
Kosiebanus. Pesonanc. Mexanuueckue BOHBL. J{JTMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c ncmob30BaHneM 06opynoBaHus «Touka pocTay):
N3yuenne koneOaHuii HUTSHOTO MasiTHAKA.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PADOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX BUO08 OesAmelbHOCMU. YTeHHE U OOCYXJIEHHE TEeKCTa CcTaTel
UHTEpPHET-CAiTOB, OOCYXKJEHHE [OKJIAaJOB M INpEe3eHTAlUi, COCTaBIEHHWE M pELICHHE 3ajad,
obcyxaeHue croco0oB perieaus (moarororka k OI'D no ¢pusuke).

DJIEeKTPOMarHuTHbIe K0JIeOaHUSI U BOJIHbBI
[Tepemennslil anexrpuueckuii Tok. KosnebarenbHplii KOHTYp. BeiHyXIeHHbIe U cBOOOIHBIE OM
KosiebaHusi. DM BOJIHBI U X CBOWCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
[TpuHIMIBI paAMOCBSI3U U TEJIEBUICHHUS.
Bnusaue OM uznyyeHuil Ha KUBbIE OpraHU3MBI.
N3roroBieHne yCTAaHOBKH JUIsl IEMOHCTPALMH ONBITOB 110 OMMU.
OnexTpoMarHuTHoe uzinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIUS OIBITOB AMIepa.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O0CYXKJIEHHE TeKcTa craTei
UHTEpPHET-CAlTOB, OOCYXKJEHHE [OKJIAJOB M TNpEe3eHTAllMi, COCTaBIEHHWE M pELIeHHEe 3ajad,
obcyxaeHune crnocoooB pemienus (moaroroska k OI'D no dpuzuke).

N e

Onruka
Hctounuku ceera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHEWHOTO PacIpOCTPAHEHHUs CBETA. 3aKOH
oTpaxkeHus cera. [locTpoeHne n3o0pakeHni B MJIOCKOM 3epKajie.3aKOH MPeIOMIIEHHUs CBETa Ha
IUIOCKOM TpaHule JBYX OJHOPOJHBIX Npo3pauHbIX cper. llpenomnenue cBera B IHpu3Me.
Hucnepcust cBera. SIBneHue NOJHOrO BHYTPEHHEro orpaxeHus. JIuH3pl. TOHKHE JIHMH3BIL.
[TocTtpoenne n300pakeHU, co3qaBaeMbIX TOHKUMH JHMH3aMHu. a3 u 3penue. Onrtuueckue
puOOopHI.
Jlabopamopnuvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3mepeHue nokasaress NpeaoMIICHHUS BOIBI.

3. Hsmepenue HOKYCHOTO PacCTOSTHUS COOMPAFOIIEH JIMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uccrienoBaHusi CBETOBBIX SBJICHHIA.

2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. Hsrorosienue KajaeimoCcKoIIa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
UHTEPHET-CAlTOB, OOCYXJEHHE [OK/IAaJOB M INPE3EHTAllMi, COCTaBIECHHUE M pELICHHE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



Du3uKa aTOMa U AaTOMHOIO0 /Apa
Crpoenue aroma. [lornomnienue u ucnmyckanue cBera aroMmamu. OnTuyeckue cneKTpbl. ONBITHI
Pesepdopna. [Inanerapnas moaens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsiioBOE€ U MaccoBOE
yucna. SnaepHele cuiabl. DHEprus CBA3M ATOMHBIX sA€p. 3aKOH DPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHbie peakuuu. JleneHue U CUHTE3 sIEP.
SAnepnas snepretuka. Mcrounuku sHepruu ConHua u 38e31. Perucrpanus saepHbIX U3ITy4eHUN.
Bnusinue paauoakTHBHBIX HM3IYYEHHM Ha >KUBbIE OpraHusMbl. Jlo3uMeTpus. DKOJIOTHYECKUE
poOJIEMBI SIIEPHON YHEPTEeTUKH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Hcropus uzydenus aToma.

2. Wsmepenue KIIJl comneunoii 6atapew.

3. HeBuammeble n3ny4yeHus B CIIEKTPE HArPETHIX TEL.
Xapakxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYX/IE€HUE JIOKJIAJ0B U IMPE3CHTAllMd, COCTABJICHUE U pEelIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMbl OPraHu3anum 00pa3oBaTeJLHOIO Npolecca:

- TPYIIIOBas;

- UHAUBUJyallbHAs;

- (ppoHTaNBHAS.

Benymme rexHosornu:

Hcnonp3yloTcss 3JIEMEHTHI CIEAYIOUIMX TEXHOJOIMM: IpOEKTHasl, MPOOJIEMHOro oOyuyeHwus,
UH(POPMALIMOHHO-KOMMYHUKALIMOHHAs,, KPUTUYECKOI'O MBIIUIEHUS,, HPOOJIEMHOro JAuajora,
UTPOBAsL.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

Beaymumu meronamu oOydeHHs SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4YecKOro
MOJIETUPOBAHUS, AKCHOMAaTUYECKHI METOI.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISI€TCS AOMOJIHUTENbHBIM, TO OTMETKA B Oajlilax HE CTaBUTCA.

VYyamuiics yuuTcs OIEHMBaTh ce0s W JApPYrHMX caM, 4YTO IIO3BOJISIET pPa3BUBAaTh YMEHHUs
caMOaHajlM3a U CIOCOOCTBYET pa3BUTHUIO CaMOCTOSITEIBHOCTH, KaK CBOWCTBY JIMYHOCTHU
yuaierocsi. BbIsiBieHHE NMPOMEXYTOUYHBIX M KOHEUHBIX PE3YJIbTAaTOB YyYalluXCs MPOHCXOIUT
yepe3 NPaKTUYECKYIO JIeATEIbHOCTh; 3a4€THbIE Pa0OTHI:

* TeMaThyeckas MoJ0OpKa 3a/ad Pa3IMYHOTO YPOBHS CIOXHOCTH C MPEACTaBIEHUEM pa3HBIX
METO/IOB pereHust B BU/JIE TEKCTOBOIO AOKYMeEHTa, npe3eHTanuu, ¢uiim-
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbI (caiiTa)

* BBICTAaBKa MTPOEKTOB, TIPE3CHTAIIHIA;

* JIEMOHCTpALUsl SKCIIEPUMEHTA, KAYECTBEHHON 3a/laul ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHJIE
NPWIOKEHUs, B TOM 4YHCIIe, MPE3EeHTAlMeil) omucaHueM IMpolecca Ha 3aHsATHH, (ecTHBaIe
HKCIIEPUMEHTOB; (PU3UUECKUE OJIMMITHA/IBI.

KajieHapHo-TeMaTH4YecKoe IMUIAHUPOBaHue 7 Kaace

Ne | lara Tema 3ansaTus Hcnonb3oBanue IpUMEYaHue
/Tl | IpOBEACHUS 000py10BaHMS LIEHTPA
Inan | ®akxr €CTECTBCHHOHAYYHOH U
TeXHOJI0THYeCKOM
HanpaBJIeHHOCTeH
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«Touka pocra»

1. Beenenue (14)

BBognoe 3anstue. llenm wu | KommnbrorepHoe
3aaun Kypca. Texnuka | o6opynoBanue
1 0€3011aCHOCTH.
2. Posib DkciepuMeHTa B KM3HU Yes10Beka (34)
Cucrema eyHULL, TIOHATHUE O KommerorepHoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE
2 HU3MEPECHHSIX
DU3NYECKUIN IKCTIEPUMEHT. ObopynoBanme IS
Buner (U3UYECKOTO | JEMOHCTPALIUIA
AKCIIEPUMEHTA.
[TorpemHocThb U3MEpeHusl.
Bunasl
MOTPEeNIHOCTEN U3MEpEeHUsl.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaGopaTtopHnas pabota ObopynoBanue Is
«M3mepenne oObemMa TBEpJOro | 1abOpaTopHBIX — paboT U
tenay. [IpaBuna opopmienus YYEHUYECKUX OMBITOB
4 nabopaTopHON pabOTHI.

3. MexaHuk

a (84)

PaBHOMepHOE 51
HEPaBHOMEPHOE
JIBHOKEHUS.

I'paduueckoe npencraBieHue
JIBUKECHUS.

Pemenue rpadpuueckux 3anay,
pacueT TyTH U  CpeaHel
CKOpOCTH

HEPABHOMEPHOI'O JBUKCHHUS.

ITonsarue WHEPLIAN "
MHEPTHOCTH.
IlenTpobexHas cuia..

ObopynoBanue Is

nabopaTopHbIX paboT U
YUYEHHYECKUX OIBITOB (Ha
6aze komruiekToB aist OI'D)

Cuia ynpyrocTty, cujia TpeHus

10

JlaGoparopHas pabota
«HccenoBanye 3aBUCUMOCTH
CHJIBI YOPYTOCTH,
BO3HMKAIOIIEH B

MIPYXKHUHE, oT CTENEHU
nedopmaruu

MPYKUHBD.

11

JlaGopaTtopHnast pabota
«Ompenenenue kodppurreHTa
TPEHUS Ha TPHOOMETpEY.

ObopynoBanue s

nabopaToOpHBIX  paboT U
YUEHUYECKUX OTBITOB (Ha
6a3ze komIuiekToB st OI'9)

12

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
CHUITBI TPEHUS OT CHIIBI
HOPMAJIbHOTI'O JABJICHUS.

O6opynoBanwue st
nabopaTopHbIX paboT U
YYCHUYECKUX OIBITOB

11




4. 'mapocraTuka (124)

II;moTHOCTE. 3amava naps | O6opynoBanue 1A
13 I'epona JIEMOHCTpAIIHA
Pemenue 3a1a4d noBeILIEHHOM
CJIOHOCTHU Ha pacuer
TIOTHOCTH
14 BEIIECTBA.
Pemenue 3a1a4d noBeILIEHHOM ObopynoBanue IS
15 CIIOKHOCTH JIEMOHCTpAITHi
JlaBneHue KHIKOCTH M rasa.
3aKoH
16 [Tackans
17 CooOmarommecs COCy/Ibl.
Pemenne skcnepumentanbubix | Ludposas madopatopus CT
18 3a1a4 JILUA - 16.
JlaboparopHnas paboTa ObopynoBanue s
«M3roToBneHne MOJICTH | TaOOpaTopHBIX  paboT U
19 (dhoHTaHA» YUEHUYECKUX OIbBITOB (Ha
JlaGoparopHas paGoTa 6a3e komruiekToB 115t OI'D
«M3roToBneHue MOJIEJIA
20 dboHTaHA»
3akoH [lackans. JlaBnenue B
KUAKOCTSX U rasax.
['unpaBiuyeckre MamuHBbI.
21 Coob1maronyecs: Cocy/sl.
BrrtankuBaromias cuna. 3akon | O6opynoBaHue TUIS
Apxumena. nemoHctparuit CT JILA —
22 16.
JlaGopartopHnast pabota O6opynoBanue st
«BrisicHeHue ycIoBus | 1abopaTOpHBIX paboT U
TUTABaHUS YYEHUYICCKUX ONBITOB
23 TE.
brnok 3anau Ha 3akoH Ilackans, | Ludposas nabopaTtopus
24 3aKOH ApXHMea. CT JILIA - 16
bnoxk 3ama4d Ha 3akoH Ilackans,
25 3aKOH Apxumena.
5. Cratuka (104)
26 brok. Peryar. O6opynoBanue TUTST
PaBHOBecHe  TBepAbIX  Ten. | MCMOHCTPAlMH
MomeHT cunbl.IIpaBuno
27 MOMEHTOB.
LenTp TsokecT. | OOopynoBaHue TUIS
Uccnenosanue Pa3IMYHBIX | IEMOHCTpAIIUH,
28 MEXAHUYECKUX CUCTEM oOpa3oBaTenbHbIA HA0Op 1O
KoMOuHMpOBaHHBIC 3a1a49H, MegaHHKe’ MeXE}T[pOHHKe "
HCTIOMB3YST yerosms | PoOoToTexHuKe [TnMHapa
29 paBHOBECHS.

12




KomOuHMpOBaHHbIE 3a1a9H,

UCTIONB3YS YCIIOBUS
30 paBHOBeECHUS
JlaGopaTtopHnast pabota HudpoBass  madoparopus
«M3roronenue padboraroiei CT JI — 16.
CHUCTEMBI 65oKk0BY. | OOOpymOBaHUE IS
Odopmiienue nabopaTopHbIX paboT u
31 paboTHI. YYCHHYECKUX ONBITOB (Ha
PaGora Hal MPOEKTOM 6a3e komrmiekToB it OI'D
«bokmn».
JlaGopaTtopHnas pabota
«M3roronenue padboraroiei
32 CUCTEMBI OJIOKOBY.
JlaGopartopHnast pabota O6opynoBanue st
«M3rororienue paboTaromeil | 1abopaTopHbIXx paboT U
33 CHCTEMBI OJIOKOBY. YUEHHUYECKUX OIBITOB
Odopmnenue paboThI. KommbrorepHoe
34 obopyoBaHue
35 3anuTa MNpoeKTOB.
36 3ammTa IpoeKToB.
KajsengapHo-temaTtudeckoe mjiaHupoBanue 8 kiace
Ne | lara Tema 3ansaTHs Hcnonb3oBanue NIpUMEYaHue
/1 | IpOBEACHUS 000py10BaHHSA
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Ilnan | dakr HeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)
Beognoe 3amstue. llenu  u | Komnberoreproe
3a/1a4u Kypca. Texnuka | o6opyaoBanue
1 0€30MaCHOCTH.
2. TenioBble siByienns (12 u)
Pa3znoobpaszue terioBbix | KommerorepHoe
sBiieHuid. TeroBoe pacmupenue | o0opymoBaHue
2 TeJ.
JlaboparopHast pabota ObopynoBanue Is
«I3MeHeHust UTHHBI Tena Ipu 1abopaTopHbIX paboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUICCKUX
3 OTIBITOB
Temmonepenaua Habmonenue O6opynoBanue ISt
TEIUIOMPOBOAHOCTH BOJIBI U JIEMOHCTpAIHiA
4 BO3/yXa.
JlaboparopHast pabota ObopynoBanue is
«3mepenue yaenbHOU 1abopaTopHbIX paboT
TETUIOEMKOCTH Pa3IUIHBIX u YUEHUYICCKUX
5 BELLECTBY. onbiToB  (Ha  0aze
[1naBneHue u oTBEpACBAHHE. kommtexTos it OI'D
JlabopaTtopHas pabota «OTiuBKa
6 napauHOBOIO COJJIaTHKAY
JIaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a miaBjieHneM 1abopaTopHbIX paboT
TBIa» u YU4EHUYECKUX
7 ONBITOB
Pemenne onuMmnuaaHeix 3a1a4 ObopynoBanue ISt
Ha ypaBHEHUE TEIUIOBOTO | JIEMOHCTpAIUit
8 Oananca
Pemenue onmuMmuaHbIx 3a1a4 OGopynoBanue IS
9 Ha pacy€T TEIUIOBHIX MPOILIECCOB | IEMOHCTpAIuit
10 Jlaboparopus kpucTaiorpadum.
HcnapeHnne v KOHICHCAITHS. OOopynoBanue  JUIs
11 JIEMOHCTpAIi
CocraB atmMocdepsl, O6opynoBanne  JIst
HaOIt0IeHNe TIepexoa JIEMOHCTpAIIHA
HEHACBIIIICHHBIX ITAPOB B
12 HACBIIICHHBIE.
Brnaxxnocts Bo3myxa Ha pasHbix | OOopynoBanue  Jyist
13 KOHTHHEHTAX JIEMOHCTpAIi
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mogenu atoma, Ob6opynoBanne  Jist
14 cyliecTBoBaBIme 10 Hayana XIX | nemoHcTpanuii
Hctopust OTKpBITUS U JEHCTBUS Komneroreproe
15 rajbBAHUYECKOTO JIEMEHTA obopynoBaHue

14




Uctopus CO3IaHUs

351eKTpohOopHOU
16 MaIIHHbI
OnbiTel Bonbra. Onexrpuueckuii | KomnbrotepHoe
17 TOK B DJIEKTPOJIUTAX. obopyoBaHue
Pemenne onumnuanueix 3a1a4d Ha | Ob6opyaoBanue Ui
18 3aKOHBI TOCTOSIHHOTO TOKa JIEMOHCTpaIuii
Pemenue onumnuanneix 3ana4 Ha | OOopynoBanue — amst
19 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
Habmtonenue 3aBucuMocTu Ob6opynoBanue s
COINPOTHUBIICHUS IPOBOJIHMKA OT | IEMOHCTpaIuit
20 TEMIEPATYPHI.
JlaboparopHas pabota ObopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHBIX paboT
M3pacX0I0BaHHOI u YU4EHUYECKUX
AJIEKTPOIHEPTHU ompiToB  (Ha  ©Oaze
10 MOIIHOCTH MOTPeOuTeNs U Mo | KOMIUIeKToB it OI'D
21 CUETUHKY»
Pemenne onumnuaaHeix 3aaa4 ObopynoBanue ISt
22 Ha TEIUIOBOE IENCTBUE TOKA JIEMOHCTpAINi

4. J1eKTPOMArHUTH

ble siBjeHust (34)

23

DNEeKTpPOMarHUTHBIE SIBICHUS.
DNEeKTPOU3MEPUTEIbHbBIE
pUOOPBHI.

Ob6opynoBanue s
JIEMOHCTpALUI

24

MaruutHas aHoOMaJIns.
MarnutHusie

Oypu

25

PaznoBugHocTH
3JIEKTPOJIBUTaTENEH.

O6opynoBanne  Jist
JIEMOHCTpALUiI

5. OnTnueckue sijaeHus (74)

Hcrounuku cBeta: TCIIJIOBBIC,

ObopynoBanue ISt

26 JTFOMHHECIICHTHBIC JIEMOHCTpaIui
MHorokpatHoe n300paxeHue
peaMeTa B HECKOIBKUX TUIOCKHX

27 3epKaJiax.
N3roToBHUTH IEPHUCKOIT U C €r0 O6opynoBanue  mJist
MIOMOILBIO MIPOBECTH | AEMOHCTpALUN

28 HaOJIOICHUS
[IpakTH4eckoe NCOIb30BaHUE ObopynoBanue ISt

29 BOTHYTHIX 3€pKaj JIEMOHCTpAITNi
Perrenue onuMmuaaHbIx 3a1a4 O6opynoBanue  mJist
O OITHKE JIEMOHCTpALUI

30
3puUTENbHbBIE UIUTIO3HUH, ObopynoBanue ISt
MOPOKAaEMBbIC TIPEIIOMIICHUEM JIEMOHCTpAIIHA

31 cBeta. Mupaxu.

32 Pa3BuTHE BOJOKOHHOM ONTUKH
Hcnonp3oBaHne 3aKOHOB CBETA B

33 TEXHHUKE

6. YesioBek 1 Npupo,

aa (44)
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34 ABTOMAaTHKA B HallIeH )KU3HHU . KomnerotepHoe
35 Panuo u TeneBunenue obopynosatne
AJbTepHAaTUBHBIE HCTOYHUKU

36 sHepruu. Buspl anekrpocraHmii

KajnengapHo-remaTuyeckoe niiaHupoBaHue 9 Kjacc

No | Jlata Tema 3ausaTus Hcnoab3oBanue MpUMEYaHUEe

/Tl | IPOBEACHUS 00opy10BaHHs LEHTPA

Inan | ®akr €CTeCTBEeHHOHAYYHOI "

TeXHOJIO0TH4eCKOH
HaNpaBJIeHHOCTEH «Touka
pocTa»

1. BBenenue (14)

1

BBogunoe 3ansarue. Llenu
u 3a7aun Kypca.
Texunka 6€30IIaCHOCTH.

KommrotepHoe o6opynoBanue

2. Kunemartuka (7 1)

CnocoObl onmucanus
MEXAHUYECKOTO
JOBUXCHUSA

O6opynoBanue
JIEMOHCTpAIUA

JJIA

IIpssMonuHeiHOE
paBHOMEpHOE
JIBUKEHHUE
miockocTu? CMoTpst
u3 Kakou TOYKH
HaOII01aTh

Io

Ob6opynoBanue
JEMOHCTPALMI

JUTSL

OTHOCUTENBHOCTD
JIIBUKECHUS.
CrnoxeHue IBUKECHUH.

Ob6opynoBanue
JEMOHCTPALMI

JUTSL

Jlabopamopnobie
pabomui:
«3yuenne
CBOOOJTHO
Ma/Ial0Iero
«3yyenune
JIBYDKCHUS
OKPYXHOCTH

JABUXXCHUA

Tenay,

TCJ1a 1o

O6opynoBanue ajst
1a00paTOPHBIX pabor
YUYEHHUYECKUX OIBITOB

Kak u kyna mnonerena
BUIITHEBAs
KOCTOYKa?
TPaCKTOPHH
JIBU)KEHUS
MepCoOHaXen
pacckaszoB P.Pacy o
MioHxay3eHe

Pacuer

TCII u

Ob6opynoBanue
JEMOHCTPALNI

JUTSL

Ucropuueckas
PEKOHCTPYKIUSA
oneiToB  ['anuies
ONpEACICHUIO
YCKOpPEHHS &.

1o

O6opynoBanue
JIEMOHCTpALINH

IS
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Onpenenenue ckopoctu | ObopynoBanue TUISL
PaBHOMEPHOTO JIEMOHCTpAaLHii
JBUKEHUS TIPU
HCIOJIb30BaHUU
TpeHaXxXepa
8 «OeroBast JOPOXKKay.
Pemenne omumnuaanaeix | O0opynoBaHue TUTST
9 3ajau JIEMOHCTpAIHii
3. Innamuxa (84)
Cuiia BOJIH, cuna | O6opynoBaHue JUTSt
yOexaAeHUs UITU JIEMOHCTpALHii
cuwia - ¢usznyeckas
10 BeJIMYrHa?
Jlabopamopnas O6opynoBanue st
paboma: 71a00paTOPHBIX pabor u
«3mepenne MacChl | YYEHUYECKHUX OIBITOB
11 Tenay
JBuxkeHne Tena 1Of
JIECTBUEM
12 HECKOJIbKUX CHIT
JBuxenue cuctemsl | O6opynoBaHue TUIST
CBSI3aHHBIX JIEMOHCTpPAIIHA
13 TeJ
Jlabopamophvie O6opynoBanue st
pabomui: «3ydenue 71a00paTOPHBIX pabort u
14 TPEHHSI CKOIIBKECHHSI» YU4EHUYECKUX OMBITOB
Jnramuka O6opynoBanue TUTSE
PaBHOMEPHOTO JIEMOHCTpAIIHiA
JIBUKCHUS 1o
15 OKPYXHOCTH
Hcropus passutusa | O6opynoBaHue JUTS
MIPECTaBICHUI JEMOHCTpALUI
0 Bcenennoit.
16 ConHeyHas cuctema.
OtkpeiTug Ha KoHuUuke | OGopynoBaHUe JUTS
nepa. JEMOHCTPALIUI
IlepBble MCKYCCTBEHHBIE
CITyTHUKH
17 3emiu.

4. UmnyJabc. 3aKoH coxpaHeHusi UMNyJibca (349)

18 Kak BbI sixTy Ha3oBete... | KommberotepHoe o6opympoBanue
PeakTuBHOE JABMKEHHE B

19 MIPUPOJIE.
Paccnenosanue JITII ¢ | KommberorepHoe o0opynoBaHue
MIOMOILBIO
3aKoHa COXpaHEHHS

20 UMIyJIbCca

5. Cratuka (24)
Jlabopamopnas OO6opynoBanue ajs
paboma: 71a00paTOPHBIX pabor u

21

«OmnpegeneHue UEHTPOB
Macc

YYCHUYCCKUX OIIBITOB
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pa3auuHbIX Ten  (TpHU
crioco0a)»

22

IIpumeHneHne 1mPOCTHIX
MEXAHU3MOB B
CTPOUTEINIbCTBE: oT
3EMJITHKH J10
Hebockpeba

KommnsrorepHnoe o6opynoBanue

6.MexaHnn4veckne KojgedaHusi M1 BOJHbI (34)

23

Buapl MasTHUKOB U WX
KoJiebanuil

24

Yro nepeHocut BosiHa?

25

KoneoOarensHble
CUCTEMBl B TIPUPOJC U
TEXHUKE

O6opynoBaHue
JEMOHCTPALMI

JUTSL

26

Pemenne
AKCIEPUMEHTAIBHBIX
3a7a4

Ob6opynoBanue
JIEMOHCTpaIui

JUIA

7. DJAeKTPOMATrHUTHbIE KOJIeOaAHUA ¥ BOJHBI (24)

DKcrepuMeHTaIbHAas KomnbroTepHoe o6opymoBaHue
IpoBepKa
27 cBoiictB OM BoOJH.
HccnenoBanue KomnbsrotepHoe o60pynoBaHue
AIIEKTPOMArHUTHOTO
28 n3nydenuss CBU-neun
8. OnTuka (44)
. UsrotoBnenune mogenu | KommnbrorepHoe o6opynoBaHue
29 KajelocKona.
DKcrnepuMeHTalbHas Ob6opynoBanue TUISt
poBepKa JIeMOHCTpalui
3aKOHa OTpaKEHHS
30 CBETA.
Jlabopamopnas ObopynoBanue st
paboma: 1a00paTOPHBIX pabor "
«13mepenue YYEHHUYECKHUX OIBITOB
nokasartens
31 PEJTOMIICHUS BOJIBD
Kak ornyatotest | ObopynoBanue JUIS
OKa3aTeln JIEMOHCTpALINI
NPEJIOMIIEHHUS! IIBETHOTO
32 CTeKJIa

9. ®du3uKa aToMa U ATOMHOT0 siApa (44)

33

ITormomenue u
WCITyCKaHHE CBETa
aromMamu. OnTHYECKHE
CIIEKTPBI.

34

Nsmepenne KITI
COJIHEeYHOU OaTapen

35

Bnusanue
PaAOAKTUBHBIX
W3JIy4YEHH Ha JKHUBBIE

KommerotepHoe o6opynoBanue
Kommproreprnoe o6opympoBanme
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OpraHU3MBI

36

Croco0BbI 3aIUTEL OT
paJIMOaKTUBHBIX
U3JIy4CHUI
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