


1. ITosicHUTEIbLHAA 3aMMNCKA

IIporpamma Kypca BHEypouHOM jearenbHocTH  (Kpyxkka) «llosmaem ¢usuky» ¢
UCHoNb30BaHUuEM o0OopynoBaHus 1eHTpa «Touka Pocra» mpenHasHaueHa mjisi oOydarolmuxcs
7,8,9 kiaccoB, MpOSBIISIOMIMX MOBBIIEHHBIH HHTEpec K (usuke. [Iporpamma npemycMaTpuBaeT
HE TOJIBKO pacUIMpeHHe 3HAHUHM ydamuxcs Mo (Qu3MKe, HO M Pa3BUTUE 3KCIEPHUMEHTAJIbHBIX
HaBBIKOB INKOJBHUKOB. [Iporpamma paccumrana nHa 7,8, 9 kxmaccel — mo 34 daca B TOA.
[TporpammMa mocTpoeHa ¢ ONOpPOW Ha 3HAHUS U YMEHHUs YYalluXcs, IPUOOpPETEeHHbIE UMHU NPHU
u3ydeHun ¢usuku B 7,8,9 Kimaccax, JaeT BO3MOXKHOCTH OoJjiee TIIyOOKO TO3HAKOMHTHCS C
METOAAaMHU U3MEpeHUsl (PU3MUYECKUX BEIMYUH, OOPECTH YUEHHUsS INPAKTUYECKOI'0 UCIOJIb30BAHUS
U3MEPUTENBHBIX MPUOOPOB, 00pabOTKM M aHAIM3a MOIY4YEHHBIX pe3ynbTaToB. Llenms: cozmanue
YCIOBUH JUIsl PacIIMPEHHOr0 HM3y4eHHs ydeOHOro MaTtepuaya 1o (U3UKE, yIOBICTBOPEHHUS
[IO3HABATEJIbHBIX HMHTEPECOB U PA3BUTUS CIIOCOOHOCTEH Yy4YalllUXCS B COOTBETCTBUU C
OCHOBHBIMH TeMaMH Kypca (u3uku B 7-9 Kilaccax, a TakKe MPAKTUYECKOH 0TpabOTKH yueOHOro
marepuaia 1o ydyeOHomy mpenmery «®usuka». 3amaun: CdopMmMHpoOBaTh y ydalluxcs
CO3HATEJIIbHOE M IPOYHOE OBJAJEHUE CHCTEMOW (U3UYECKUX 3HAHWM, YMEHUH, HABBIKOB.
CucremMaTu3upoBaTh, paCIIMPUTh M YIIYyOUTh 3HAHUA MO (PHU3HKE; JETATHLHO PACIIMPUTH TEMBI,
HEIOCTaTOYHO TIJyOOKO H3ydaeMble B ULIKOJbHOM Kypce M, Kak IPaBUJIO, BbI3bIBAIOIINE
3aTpyAHEHUs y ydammxcs. Pa3BuBaTh (DM3MKO-MaTeMaTHYeCKHE CIIOCOOHOCTH y4aIlUXCs IPH
pelIeHUH  3aJad  pa3iM4yHoOro ypoBHSA. CnocoOCTBOBAaTH  BOBJICUEHUIO — y4yalllUXCs B
CaMOCTOSITENIbHYIO UCCIIEJOBATEIbCKYIO AE€ATEIbHOCTb.

2.Pe3yJIibTaThbl 0CBOCHHS KypPca BHEYPOUHOI 1esiTeIbHOCTH.

Peanu3zanus nporpaMmel clioCOOCTBYET JOCTHXKEHUIO CIEAYIOUINX PE3YJIbTAaTOB:

JInuHOCTHBIE:

B cdepe mTMYHOCTHBIX YHUBEPCATBHBIX yUeOHBIX NEHCTBUNA yUaIUXCs:

* yueOHO-TI03HaBaTEIbHBI MHTEpEC K HOBOMY YUeOHOMY MaTepualdy M crocobaM perieHus
HOBOH 3a7a4H;

* OpUEHTalMs Ha ITOHMMAaHHME NPUYMH yclleXxa BO BHEYPOUHOM JEATEIBHOCTH, B TOM YHCIE Ha
caMOaHaJM3 U CaMOKOHTpPOJIb Pe3yibTara, Ha aHaJIu3 COOTBETCTBUSI PE3yJbTaTOB TPEOOBaHUSAM
KOHKPETHOU 3a/1a4u;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTU BHEYPOUHO 1€ATEIbHOCTH;
Obyyarowuiics NOIYYUM 03MONCHOCIb 01 POPMUPOBAHUA!

* BHYTPEHHEW MO3MIMM IIKOJBHMKA HA YpPOBHE IIOJIOKUTEIBHOTO OTHOWIEHWS K IIKOJE,
NOHUMAaHMs HEOOXOAUMOCTH YUYEHHMs, BBIPA)KEHHOI'O B MpeoliIajaHuy yuyeOHO-T103HaBaTEIbHBIX
MOTHBOB;

* BEIPQXKEHHOM yCTOMUYMBON y4yeOHO-T03HABATEIbHON MOTHBALIUY YUEHUS;

* YCTOWYMBOr0 Y4eOHO-T103HABATEIbHOIO0 NHTEPECA K HOBBIM OOIIIMM CIIOcO0aM peleHus 3aau.
MeranpeameTHsle:

B ciepe perynsTUBHBIX YHUBEpCAJIBbHBIX YU€OHBIX A€UCTBUN yUaIIUXCS:

* IUIAHUPOBATH CBOU JEHCTBHUS B COOTBETCTBMM C IIOCTAaBICHHOM 3a/ayell U YCIOBUSAMU €€
peanu3anyu, B TOM YUCIIE BO BHYTPEHHEM IUIAHE;

* YUUTBIBAaTh YCTAHOBJIEHHBIE MPAaBUJIA B TNIAHMPOBAHUU M KOHTPOJIE CIIOCO0A PEIIeHNUS;

* OCYILECTBIISITH UTOTOBBII M MOIIArOBBIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHHUBATh IPABWIBHOCTH BBIIIOJIHEHUS JECUCTBUS HA YPOBHE aJEKBATHOM PETPOCHEKTHUBHOU
OIICHKH COOTBETCTBHUS PE3YJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4M U 3aJa9HON 00J1acTH;

* aJeKBaTHO BOCIPUHUMATH MPEIIOKEHHWS U OLICHKY YYMTENIeH, TOBApHILEH, pPOAUTENEH U
JIpYTUX JIFOAEH;

* pa3nuyarh coco0 U pe3yiabTaT AeHCTBHSL.

Obyuaiowuiics NOIYYUM 603MOACHOCb HAYUUMbCA.!

* B COTPYAHHMYECTBE C YUUTEIEM CTaBUTh HOBbIE yueOHbIE 3a/1auu;

* IPOSIBJISITH T03HABATENbHYIO HHUIIUATUBY B YU€OHOM COTPY/ITHUYECTBE;



* CaMOCTOSITENILHO aJICKBATHO OIEHUBATH IMPABWIBHOCTH BBHITIOJHEHHS JCUCTBUS M BHOCHTH
HEO0OXOUMbIE KOPPEKTHUBHI B HCIIOJIHEHHWE KakK IO XOIy €ro peajlu3allH, TaKk U B KOHIE
JICUCTBUA.

B cdepe noznaBareabHbIX YHUBEPCATBHBIX YUEOHBIX IEHCTBUHN yUallUXCs:

* OCYIIECCTBIISATh MOUCK HEOOXOAMMOW MH(OpPMAIMH JJIsS BBIOJHECHUS BHEYYCOHBIX 3aJaHH C
UCIIOJIb30BaHUEM Y4YeOHOH IJIUTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM MPOCTPAHCTBE,
SHIMKJIONEANH, CIPABOYHUKOB (BKIIOYAs DIICKTPOHHBIC, IHU(PPOBBIC), KOHTPOIUPYEMOM
MIPOCTPAHCTBE

WHrepHera;

* OCYIICCTBIJIATH 3aMKCh ((PUKCAIMI0) BHIOOPOYHONM HH(POPMAIUA OO0 OKPYXKAIOIIEM MHPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOILIEHUS, TPOCKTHI B YCTHOM U MUCbMEHHOM (opme;

* MPOBOJIUTH CPABHEHHUE M KJIACCU(DUKAIIHIO 110 33JaHHBIM KPUTCPHUSIM;

* YCTaHABJIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3U B M3y4aeMOM KpPYT€ SBJICHUMH;

* CTPOUTH PACCYXJCHHUS B (QOpME CBSI3U MPOCTHIX CYXJACHHUNW 00 OOBEKTE, ero CTPOCHUHU,
CBOICTBAxX U CBS3SIX;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA.!

* OCYIIECTBIISATh PACHIMPEHHBIN MOUCK WH(GOPMALIMU C UCTIOJIH30BAHUEM PECYPCOB OUOIHOTEK U
cetu HTepHeT;

* 3amuChIBaTh, (PUKCUPOBaTH WHGOPMALKMIO 00 OKPYKAIOIIUX SBICHUSIX C TMOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCHMEHHOM hopme;

* OCYIIECTBIATH BBIOOp Hambosiee A3 (HEKTHUBHBIX CIIOCOOOB PEIICHUS 3a/a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE PACCYKICHHE, BKIIOYAIOIICEe YCTAHOBJICHHWE MPUIMHHO-CIICICTBEHHBIX
CBSI3CH;

* MOTYT BBINTH Ha TEOPETHUYCCKHH YPOBEHb PCIICHUS 3aJa4: PEIICHHUE IO OMPEICICHHOMY
IUIaHy, BJIaJICHUE OCHOBHBIMU IMpPHEMAaMH PEIICHUS, OCO3HAHUSA NESATEILHOCTU MO PEIICHUIO
3a1a4u.

B cdhepe koOMMYHUKAaTUBHBIX YHHUBEPCATbHBIX YU€OHBIX ACHCTBUN yUAIIUXCS:

* QJCKBAaTHO WCIOJIh30BaTh KOMMYHHKATHBHBIC, IMPEXKIE BCETO - PEYEBBIC, CPEICTBA JUIS
pellIeHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHNE, BIaIETh
JUAIOTHYECKON (POpMOMi KOMMYHHUKAIIMH, UCTIONB3Ys, B TOM YHCIIC CPEICTBA U WHCTPYMEHTHI
UKT u gucTaHIMOHHOI0 OOIIEHNS;

* JIOITyCKaTh BO3MOYKHOCTh CYIIIECTBOBAHUS Y JIFOJICH Pa3IMIHBIX TOUYCK 3PEHUS, B TOM YUCIIC HE
COBMAJIAIOIIUX C €ro COOCTBEHHOH, U OPHEHTHUPOBATHCA Ha IMO3UIIMIO TApTHEpa B OOIIEHUH U
B3aMOJCHCTBUM;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALMU PA3NUYHBIX TIO3HUIMHA B
COTPYTHUYECTBE;

* popmMynupoBaThH COOCTBEHHOE MHEHUE U MO3UIIUIO;

* JIOTOBAPUBATHLCS U MIPUXOJUTH K OOIIEMY PEIICHUIO B COBMECTHOM JICATEIIHHOCTH, B TOM YHCIIC
B CUTYallUU CTOJKHOBEHUS HHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA.!

* YYUTHIBATh U KOOPJAMHHUPOBATH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3UIUH IPYTHX
b1 {001 (7 K

* YYUTHIBATh Pa3HbIE MHEHHSI U MHTEPEChl U 000CHOBBIBATH COOCTBEHHYIO MO3HUIIUIO;

* [IOHUMATh OTHOCHTEIHLHOCTh MHEHHH M TTOJIXOJIOB K PEIICHHIO TIPOOJIEMBI;

* apryMEHTUPOBaTh CBOIO TMO3UIMI0 W KOOPAWHHPOBATH €€ C MO3UIUSMU TApTHEPOB B
COTPYIHUYECTBE MIPH BHIPAOOTKE OOIETro PEIICHUs B COBMECTHOM JCSITEILHOCTH;

* 3a/1aBaTh BOMPOCHl, HEOOXOAMMBIE [UJIsI OpraHU3allMd COOCTBEHHOW JESITENbHOCTH U
COTPYJTHUYECTBA C TTAPTHEPOM;

* OCYIIECTBISITh B3aUMHBIM KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIITb.



[IpenmerHbIe:

- OpI/IeHTI/IpOBaTLCSI B JSBJIICHHUAX H O6’beKTaX Opr)KaIOH_IeI‘O MI/Ipa, 3HATh I‘paHI/ILIBI nux
MIPUMEHHUMOCTH;

- IOHUMATh ONpeeeHUs (PU3NIECKUX BETMUYMH U MIOMHUTH ONpeAestomue GopMyIbl;

- TIOHUMATh KaKUM (PU3NYECKUM MPUHITUIIAM M 3aKOHAM MMOYMHSIOTCS T€ W WHBbIC OOBEKTHI U
SIBIICHUA [IPUPOLLL,

- 3HAHWE MOJICIIM TTOMCKA PEIICHUH I 3a/1a4 10 (PU3HKE;

- 3HAaTh TEOPETUYECKUE OCHOBBI MATEMATHKHU.

- MpUMEYaTh MOJICIIN SBJICHUA U 0OBEKTOB OKPYXKAIOIIETO0 MHUPA;

- aHAJIM3UPOBATH YCIOBHE 3a1a4U;

- nepeopMyIMpPOBaTh U MOJICITIUPOBATh, 3aMCHATh HCXOAHYIO 3a7a9y APYToi;

- COCTaBJISITh ILJIaH PEIICHHUS;

- BBIIBUTATh W MIPOBEPATH MpeJIaraeMble I PEIICHUS THIIOTE3bI,

- BJIaA€Th OCHOBHBIMHA YMCTBCHHBIMI/I OHGpaHHHMH, COCTAaBJJIAKOIIMMHU TIOUCK peLHeHI/ISI 3ada4n.

3. Coaep:xkaHue Kypca BHEYPOUHOIi 1esITeIbHOCTH.

7 knace

Beenenue. BBogHoe 3anstue. Llenu u 3agaun kypca. TexHuka 6e30macHoCTH.

Ponb skcniepumeHTa B JKU3HU YeNIOBEKA.

Teopus: I3yunTh OCHOBBI TeopuM norpemHocteil. IlorpemHocTu NpsMbIX M KOCBEHHBIX
U3MEPECHHM, MAaKCHMaJIbHAs IOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, Yy4eT IOrpEIHOCTEN
u3MepeHuil npu mnoctpoeHuu rpaduxos. IIpencraBineHue pe3ynbTaToB H3MEpeHUH B (hopme
TaOJIUII ¥ TPAPHUKOB.

Ilpakmuxa: OCHOBBI TEOPUH MOTPEIIHOCTEH NPUMEHATh IPU BHIMIOJIHEHUH 3KCIIEPUMEHTAIBHBIX
3aja4, MpaKTHIeCKuX padoT. (¢ ucmonb3oBanueM obopyaoBanus «Touka pocTay)
Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENTbHOCIU.

[TpuBoauTE pUMEpBHl OOBEKTOB M3Y4YeHUsS (PU3UKU ((pu3nueckue sBIEHUS, PU3NYECKOE TeloO,
BEIIEeCTBO, (Qu3nueckoe mozie). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(pukcupoBaTh U3MEHEHHUSI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 000011aTh). [To3HAaKOMUTHCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHus Npupojbl. COopka NMpuOOPOB M KOHCTPYKIMH.
Hcnonp30BaHne HW3MEPUTENBHBIX NPUOOPOB. BrINOIHEHHWE 1a0OpaTOPHBIX M MPAKTHYECKUX
pabot. JlnarHocTuka u ycTpaHeHHe HEUCIIPaBHOCTEN

npuOopoB. BricTpanBaHue rUmoTe3 Ha OCHOBAHWN UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOE M HEepaBHOMEpHoOE JBIeHHUE. [ paduueckoe mpencraBieHne TBHKEHHUS.
Pemenue rpadguueckux 3ajgad, pacyeT MyTH M CpeIHEH CKOPOCTH HEPAaBHOMEPHOTO JIBUKEHHS.
[Tonstne mHepuuu W wHepTHOCTU. LleHTpoOexHas cuina. IlpuMeHeHne NaHHBIX (HU3NIECKUX
HOHATHUH B XKU3HEEATEILHOCTH yesioBeka. Cuiia ynpyrocTH, CUjia TpEeHHs.

Ilpakxmuka: ViccnenoBanue 3aBUCUMOCTU CHJIBI YNPYTrOCTH, BO3HHUKAIOUIEH B MpYKHUHE, OT
crerieHu aedopmanuu npyxuHsl. Onpenenenue koddduuumeHta TpeHus Ha Tpubomerpe. (¢
MCIIOJIh30BaHUEM 000pymoBaHus «Todka pocTa)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JIaBJICHMUS.

Xapakxmepucmuka 0CHOBHbIX 8UO08 0eAMeNbHOCHU.

Amnanu3z Tabnun, rpagukos, cxeM. [Torck o0ObsicHeHUs HabIOAaeMbIM cOObITUAM. OnpeeneHue
CBOWCTB MPHOOPOB IO YepTek)aM M MOAEISIM. AHAJIN3 BOZHUKAIOIINX TPOOIEMHBIX CHUTYallUH.
N300pakaTh CUCTEMYy KOOpPAMHAT, BBIOMpATh TEJIO OTCUYETAa U CBA3BIBATH €r0 C CHCTEMOM
KoopauHaT. Mcnonp30BaTh CHUCTEMY KOOPIMHAT JISi WU3YYEHHs TPSMOJIHMHEWHOTO BMKCHUS
tena. COopka mnpuOOpPoB M KOHCTpYKIMH. lcrmonb30BaHHWEe W3MEPUTENBHBIX MPHOOPOB.
BrimonHenune 1abopaTopHbIX U MPaKTUYECKUX padoT (¢ ucnosb3oBanueM o0opyaoBanus «Touka
pocTa»). JlnarHocTuka M ycTpaHEHUe HEeHCIpaBHOCTEW MpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBAHMY MMEIOIINXCS TaHHBIX. KOHCTpyHpoBaHne W MoJenupoBaHue. BrimomHeHne 3a1anuit



[0 YCOBEPIICHCTBOBAHUIO MPUOOpoB. PaspaboTka HOBBIX BapHaHTOB OMBITOB. PazpaboTka u
MIPOBEPKA METOJUKHU DKCIIEPUMEHTAILHON paboThl. PaboTa B Manblx rpynmnax. AHAIW3UPYIOT,
BEIOMPAIOT U 0OOCHOBHIBAIOT CBOE pelieHue, neicTBusd. [IpeacraBieHue pe3ylbTaToB MapHOH,
IPYIIIOBOM JAEATEIBHOCTU. YYacTHE B JUAJIOr€ B COOTBETCTBUM C IPAaBUJIAMH PEYEBOTO
IIOBE/ICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, THIpoCTaTUYECKOE [aBJICHHE, COOOIIAIOIIHECS
COCYZBI, THPABINYECKUE MALLINHEI.

Ilpakmuka: 3a0auu: BHITAJKUBAIOIIAS CWJIA B DPA3IUYHBIX CHUCTEMax; MPUOOpPHI B 3ajgadax
(coobmiaromuecss cocybl, IMIAPABINYECKUE MALIMHBI, pblYaru, OJOKM). DKCIIepUMEHTAJIbHbIE
3a/laHus:

1)usmepenue cuibl Apxumesna, 2) HU3MEpEHUE MOMEHTa CHIIbL, ACHCTBYIOLIEr0 Ha pblyar,
3)uzmepenure pabOThl CHIbI YIPYTOCTH TPU MOABEME Tpy3a C MOMOMIBIO TMOJBHUXKHOTO WIIH
HEMOABHKHOTO 0J10Ka.(C UCIob30BaHUEM 00opyaoBaHus «Touka pocTa)

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCIU:

Ananu3 Tabmui, rpaduxoB, cxem. Ilowck oObsicHeHus HaOmomaeMbiM coObiTHsM. COOpKa
npuOOpoB M KOHCTpyKUuMH. Vcrmonb3oBaHue M3MEpUTENbHBIX MPUOOPOB. BblnonHeHue
71a00paTOPHBIX U MPAKTHYECKUX PaboT. JlnarHocTuka v ycTpaHeHUe HEMCIPaBHOCTEH MprOOpOB.
BoicTpanBaHnue rumore3 Ha OCHOBAaHMM UMeroUMXcd JaHHbIX. KoHcTpyupoBanue u
MojenupoBaHue. Pabora B ManbIx rpynnax. AHaJIU3UPYIOT, BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE
peuwienne, naeictus. IlpencraBiieHne pe3yiabTaTOB MApHOM, TPYNIIOBOW  JIESITEIBHOCTH.
[ToaroroBka cooOlIeHWH M AOKIANOB. Y4YacTHEe B JUAJOre B COOTBETCTBUM C IpPaBUIAMU
pEe4eBOro NOBEIEHNUS.

Craruxa.

Teopus: bnok. Ppiuar. PaBHOBecuMe TBEpABIX TeENI. YCIOBUSA PABHOBECUS. MOMEHT CHIIBL.
ITpaBmiio momenToB. IlenTp Tskectu. MccnenoBaHue pas3iMyHBIX MEXAaHMYECKHX CHCTEM.
Kom0OuHMpoBaHHbIE 3a/]au, UCIIOJIb3Ysl YCIOBUS PAaBHOBECHS.

Ilpakxmuxka: 13roToBineHue padoTaromieil cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

Amnanu3z Tabnun, rpagukos, cxeM. [Torck o0bsicHeHUs HabI0AaeMbIM cOOBITUAM. OnpesieneHue
CBOMCTB IpUOOPOB IO YEpTEKaM U MOJENISIM. AHAIU3 BO3HUKAIOIIUX MPOOJEMHBIX CUTYyallUH.
HaGnronate felicTBHME MNPOCTHIX MeXxaHu3MOB. Ilo3HakoMuThCS ¢ (U3NYECKOH MOJEIbIO
«abcomoTHO TBEpHOE Tenoy». PemaTh 3amauM Ha MpUMEHEHHE YCIOBUs(IpaBUiIa) PaBHOBECHS
pbryara. IlpumeHsTs ycnoBue (MpaBWIIO) paBHOBECHs pblyara Uil OOBSICHEHUS JEHCTBUS
pPa3IUYHBIX MHCTPYMEHTOB, HCIIOJIb3yeMBbIX B TeXHHMKE M B ObiTy. COopka mnpubopoB u
KOHCTpYKLUH. Vcronp30BaHHe M3MEPHUTENIbHBIX MPHOOpOB. BrInoiaHeHHe 1aboOpaTOpHBIX U
MPaKTUYECKUX paboT. J[uarHoctuka u

yCTpaHEeHUe HeucnpaBHOcTell mpubopoB. BricTpanBaHue I'MIIOTe3 Ha OCHOBAHMM HMMEIOIIUXCS
JIaHHBIX. Koncrpynposanue u MOJEIUPOBAHUE. Beinonuenue 3a1aHUI o
YCOBEpPLIEHCTBOBaHUIO TpHOOpoB. Pa3paboTka HOBBIX BapuHaHTOB ONbITOB. Pa3zpaboTka u
IIPOBEPKA METOJUKH SKCIIEPUMEHTAIbHON PaOOTHI.

PabGora B ManbIx rpynmax. AHaJIU3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nercreus. [lpencraBneHue pe3yslbTaToOB IMApHOM, TPYIIIOBOM AesaTenbHOCTH. IloaroroBka
cooOuieHnit 1 1oky1aa0B. OCyIIECTBISIOT CAMOOLIEHKY, B3aUMOOIICHKY JI€ATEIbHOCTU. YyacTue
B JIMAJIOTe B COOTBETCTBHUU C MIPaBUJIAMU PEUEBOTO MOBEICHUSI.

8 kiace

TenoBele sIBIEHUS.

TemnoBoe pacmupenue tei. [Iponecchl MaBieHus U OTBEPICBaHUs, UCTIAPEHUS U

KoHAeHcauuu. Temnonepenaya. BiaxHOCTh BO3JyXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue TtasHus jibjaa B Boje. 2. CKOpPOCTH HCHApEeHHs pa3iHyYHbIX
xunkocted. 3. TeroBsle aBUraTenu Oyaymiero.



Jlabopamopnvie pabomsi (¢ ucmoNb30BaHHEM 00opyaoBaHus «Touka poctay): 1. M3meHeHus
JUIMHBI Tella MpH HarpeBaHuM M oxJaxjaeHuu. 2. OmiuBKa mapa@uHOBOrO cojfaTvka. 3.
HabGmonenue 3a masinenueM apaa 4. OT 4yero 3aBUCUT CKOPOCTb MCHAPEHUs KUIKOCTH? 5.
Habmroienue TernnonpoBoJHOCTH BOBI M BO3yXa.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIUL:

CamMocToATenbHO (QOPMYIUPYIOT IMO3HABATENbHYIO 33Jady. YMEIT C MOMOUIbIO BOIPOCOB
no0bIBaTh  HepocTaomylo  uH(popManuio. Vcnonbp3oBaHWE HW3MEPUTENbHBIX — MPHOOPOB.
BemmonHenne 1a0opaTOpHbIX M MpakTUYeCKuX pabor. JlmarHocTuka W yCTpaHEHUe
HEUCIPaBHOCTEN NpuOOpoB. BricTpanBaHMEe TUIIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBaHue u MOIEIIMPOBAHUE.

BrimonHenue 3agaHuii MO YCOBEPIICHCTBOBAHHMIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKHU SKCIEpUMEHTaIbHON paboThl. PaboTa B Mambix
rpynnax. AHaJIM3UPYIOT, BHIOUpPAIOT W OOOCHOBBIBAIOT CBOE  pEIICHUE, JICHCTBUS.
[IpencraBnenne pe3ynbTaTOB MApPHOM, TPYNIOBOM JAEATENIBHOCTH. Y4acThe B Juajore B
COOTBETCTBUHU C [IPaBUJIAMU PEUEBOT0O TIOBEICHUS.

DIIEKTPUUECKUE SIBJICHUSI.

Muxkpomup. Moaenu atoma, cymectBoBasime 10 Hayana XIX. McTtopus OTKpBITUS U IEUCTBUS
raJlbBAaHMYECKOTo 3neMeHTa. Mcropus cosmanus snekrpodopHoi Mammubl. OnbiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoib3oBanueM o0opynoBanus «Touka pocTay)

1. Mognenu aroMoB. 2. ["'anpBaHHYECKHE AIEMEHTHI. 3. DIEKTPOPOPHOI

MamuHbl. 4. OneiTel BonbTa v ['anpBanu.

Jlabopamopnvie pabomei: 1. Co3naHue raJbBaHUYECKUX AJIEMEHTOB U3 MOAPYUYHBIX CPEICTB. 2.
DIIEKTPUUYECKUI TOK B )KUJIKOCTSAX CO3JAaHUS «30JIOTOTO KIIFOUHUKAY.

Xapaxmepucmuka OCHOBHBIX BUJIOB J€SITEIbHOCTHU:

YOpaBnsioT CBOEH TMO3HABATEIbHOM W Y4EOHOW AESTeNbHOCTBHIO IMOCPEICTBOM IOCTAHOBKHU
LeNnel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLUMH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT crnocod U pe3ynbTaT CBOMX JACUCTBHM € 0OOpa3loM - JHCTOM
conpoBoxaeHus. OOHapyKXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHHUH.
OcCymIecTBISIIOT CaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcronb30Banue U3MepUTENbHBIX TPHOOPOB.
Boinonnenue 1a0opaToOpHbIX M IpakTHYeCKUX paboT. JluarHocTuka U yCTpaHEHHE
HeHCIpaBHOCTEW MpuOopoB. BeicTpanBaHue TUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JaHHBIX.
KoHcTpyrpoBanue 1 MoieTMpOBaHHUE.

ONEKTPOMAarHUTHbIE SIBJICHHUS.

MarnutHOoe TOJIe B BemllecTBe. MarHuTHas aHoManus. MarnuTHbele Oypu. PasHoBUaHOCTH
AIIEKTPOU3MEPUTENIBHBIX TPHOOPOB. Pa3HOBUIHOCTH 3JEKTPOABUTATENEH.

Jemoncmpayuu (¢ ucrions3oBaHueMm oOopynoBaHusi «Touka poctay): 1. HarnsgHocts
MIOBE/ICHNS BELIECTB B MAarHUTHOM mnose. 2. lIpe3eHrannn o MarHUTHOM Iojie 3€MJIM U O
MarHuTHbIX Oypsix. 3. JleMoHcTpanusi pasHOBUIHOCTEN 3JIEKTPOU3IMEPUTENBHBIX MPUOOpPOB. 4.
HarnsagHocTe pa3HOBUIHOCTEN AJIEKTPOIBUTaTENIEH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapakmepucmuka 0CHOBHBIX U008 0EeAMENTbHOCIU.

VYpaBisioT CBOEH MO3HABATEIBHON M y4e€OHOW MESITENbHOCTHIO TOCPEIACTBOM TOCTAHOBKH
LeJeH, IUIAaHWPOBAHMSI, KOHTPOJIS, KOPPEKLIHMHM CBOMX JAEUCTBUH U OLEHKH YCIEHUIHOCTH
ycBoeHus. CpaBHHMBAIOT CMOCO0 W pe3ynbTaT CBOMX JCHCTBUHA € 00OpaslmoM - JIUCTOM
conpoBokaeHusa. OOHapyX HBarOT OTKJIOHEHUs. OOIyMBIBAIOT TNPUYMUHBI  OTKIOHEHHH.
OcCy1ecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJb.

OnTuyeckue sABICHUS.

HcTouHuky cBeTa: TEIUIOBbIE, JIOMUHECIEHTHBIE, HUCKYCCTBEHHbIE. M3roToBiNeHUE KaMepbl -
o0CKypa M HCCIeOBaHHE M300paXeHUsI C MOMOIIbI0 MOAETH. MHOTOKpaTHOe H300pa)keHue
IpeIMeTa B HECKOJIbKUX MJIOCKUX 3epKaiaX. M3roTOBUTH MEPUCKON U C €r0 MOMOIIIbIO IPOBECTH
HaOmonenus. [IpakThyeckoe HCHONIB30BAaHME BOTHYTBIX 3€pKasl. 3pUTENbHbIE WIUIIO3HH,
MOPO’KJIaeMbIe



npejaomiieHueM cBerta. Mupaxu. Pa3Butre BOJOKOHHOM oNTUKU. VICIIOJIB30BaHUE 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu(c ucnonbp3oBanueM odbopynoanus «Touka pocTay)

1. Paznuynble HCTOYHUKH cBeTa. 2. M300paxeHue npeaMera B HECKOJIbKIX

IUIOCKHUX 3epkanax. 3. M3o0paxeHne B BOTHYTHIX 3epkanax. 4. Vcrmonb30BaHHE BOJIOKOHHOMN
ONTHKHU. 5. YCTPOUCTBO (poTOAIIapaTOB, KHHOIPOSKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopnvle pabomui: 1. I3roTOBICHHE KaMephl - 00CKypa U MCCIeI0BaHUE U300paKeHUs C
nomoipo Mozaenu. 2. llpakTuueckoe mnpuMeHeHHE IUIOCKMX 3epkain. 3. Ilpaktnueckoe
UCIIOJIb30BaHNE BOTHYTHIX 3epkai. 4. V3roToBlieHUE MEPHUCKONa W HAONIOACHHS C TOMOIIBIO
MOJEIIN.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

YOpaBisioT cBOEH MO3HABATEIBHOM M Yy4eOHOW JEsTeNbHOCTBbIO MOCPEICTBOM IOCTAHOBKHU
LeJe, IUIAHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLIEHKU YCIEIIHOCTH
YCBOCHHUA. BpIIenstoT u GopMyIHpyIOT MO3HABATENbHYIO IIeNb. BBIIENSAIOT KOIMYECTBEHHBIC
XapaKTePUCTHUKH OOBEKTOB, 3aJlaHHbIe CIIOBaMU. [IpUHUMAOT TO3HABATENBHYIO LEIb U
COXPAHSIIOT €€ MpHU BBHIMOTHEHUH Y4EeOHBIX AeicTBuil. Oco3HalOT cBoM JedcTBus. Hmeror
HABBIKM KOHCTPYKTHBHOTO OOIIEHUS B MAJIBIX TPYIINIAX.

YenoBek u npupoa

ABTOMAaTHKa B Hamieh >ku3HU. [IpruMepbl uCnoib30BaHU aBTOMATHUYECKUX YCTPOWCTB B HAyKe,
Ha mpousBojacTBe M B ObiTy. CpeactBa cBs3u. Paano u TeneBuaeHue. AJIbTepHATUBHbBIC
WCTOYHMKH dHEpruu. Bussl anekrpocrannuii. HE00X01MMOCTh S5KOHOMUU MPUPOJIHBIX PECYPCOB
U HWCIIOJIb30BaHUs, HOBBIX SKOJIOTMYHBIX M Oe30macHbIX TexHojorui. Hayka m 6e3omacHOCTb
JIIOJIEH.

Jlemoncmpayuu: 1. poroMarepuansl U CIANIBI IO TEME.

Jlabopamopusie pabomul.: 1. I3yuenune AeCTBUNA CPEACTB CBS3H, PAIUO U TEICBUICHHUS.
Xapaxmepucmuka oCHOBHbIX 8U008 0esIMENbHOCHIU:

CamMocTosATeIbHO  (GOPMYJIMPYIOT —IIO3HABATEIBHYIO 3a/lady. YMEIT (WU Pa3BUBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOITPOCOB J1I00BIBATH HEIOCTAIOILYIO HH(POPMAIHIO.

9 kJaacc

Kunemaruka

CrniocoObI onucanusi MeXaHHuecKoro aBrxkeHus. Cuctema orcuera. [IpsMonuneliHoe ABHKEHUE.
IIpssMonMHENHOE pPAaBHOMEPHOE JABMKEHHE II0 IUIOCKOCTH. llepememieHne u CKOpPOCTh INpu
PaBHOMEPHOM MPSAMOJUHEHHOM JABUKEHUU M0 IUIOCKOCTU. OTHOCUTENBHOCTH JIBUIKEHHUS.
Cnoxenue paBwxeHuid. [lpuHIMN He3aBUCMMOCTH ABWXKeHUU. KpuBonmuHelHoe JIBUKEHUE.
JIBukeHune Tena, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMepHOE JBHXKEHHE IO
OKpYXHOCTH. YTioBasi ckopocTh. [lepron u yactora BpamieHus. CKOpOCTb U YCKOpEHHUE Mpu
PaBHOMEPHOM JIBH>KEHHH 110 OKPYKHOCTH.

Jlabopamopusie pabomul(c ucnoab3oBanuemM odopyaoaHus «Touka poctay):

W3ydeHue ABMKEHUSI CBOOOTHO Majaroniero tena. M3ydeHne IBUKEHUS 0 OKPYKHOCTH.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIDKEHHUS IMPH UCIOJIB30BAHUHU TpeHaxepa «OeroBas
nopoxka». Mcropudeckass peKOHCTPYKIMS OMBITOB [anmuiess MO ONpeAeNICHUI0 YCKOPEHUS
cBoOoaHOrO maneHus Ten. [lpuHmmMmBl paboTel TPHOOPOB UIsI M3MEPEHHUsS CKOpOCTed U
yckopenuit. [lpumenenne cBOOOMHOTO MaACHHS I MU3MEPEHUs PEakIMH dYellioBeka. Pacder
TPAEKTOPHUH JABMXKEHUS NIepcoHaxel paccka3os P.Pacms.

Xapakmepucmuxa OCHOBHbIX BUO08 OesmelbHOCMU. YTEeHHEe M OOCYXIEHUE TEKCTa CcTaTei
WHTEPHET-CATOB, OOCYXJIECHHE MOKIAJ0B W TMPE3CHTAIlMi, COCTAaBICHUE W pEIICHHE 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

JluHamuka

Nueprmansubie cuctemsl otcuera. Cuma. 3akoHsl HeroToHa. [[BrkeHue Tena 1moj AeUCTBHEM
HECKOJbKUX CUJ. J[BUKEHUE CHCTEMbl CBSA3aHHBIX Tell. J(MHAMHKa paBHOMEPHOIO JABUKEHUS
MaTepHaIbHOM TOYKH O OKpYXKHOCTH. Kiacchl cuil. 3aKoH BCEMUPHOTO TATOTEHUA. JIBHKeHHE



maHeT. MckycctBenHble criyTHUKH. ColiHeuHasi cuctema. Victopusi pa3BUTHs PEACTaBICHUN O
Bcenennoit. Ctpoenue u 3Bostonus BeeneHHoi.

Jlabopamopnvle pabomui(c ucnonb3oBaHneM 00opynoBanus «Touka poctay):

N3mepenne maccel Tena C HCIOJIb30BAHMEM BEKTOPHOIO pas3iiokeHus cuibl. HW3yueHue
KMHEMaTUKU M JUHAMUKA PABHOYCKOPEHHOTO JABHXKEHUS (HAa IpUMEpe MaluHbl ATByna).
N3yuenue TpeHHs CKOIbKECHHUS.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

Hcropuueckas peKOHCTPYKIUSA onbITOB KynoHa 1 AMOHTOHA MO ONpPEAEIICHUIO BEIMYUHBI CUIIbI
TpEHUs CKOJbXKeHus. [lepBble HCKYCCTBEHHBIE CITYTHUKHU 3€MJIH.

Kak ornuyarorcs MexaHM4ecKue IMpOoLecchl Ha 3emMile OT MEXaHUYECKHX IIPOLECCOB B KOCMOCE?
Tena Conneunoii cuctembl. OTKpBITUS HA KOHYUKE IEPA.

Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OOCYXJEHHE TEeKCTa cTarei
UHTEPHET-CATOB, OOCYKIEHHE JOKJIAJOB M TNPE3EHTAlMH, COCTaBICHHE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB pemrenus (moaroroBka k OI'D o ¢usuke). Ummynbsce. 3aKoH coXpaHeHUs
umnyiasca. Mmnynbc. M3MeHeHune ummysnbca MarepuagbHOM Touku. Cucrema Ten. 3akoH
COXpaHEHHUs UMITYJIbCa.

Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

PeaktuBHoe nBuxkenue B npupoze. PaccnenmoBanue [ITII ¢ momoumipro 3aKoHa COXpaHEHUs
HMITYJIbCA.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE JOKJIaJ0B U MPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHoBecue Tenia. MOMEHT Cuiibl. Y CIIOBHS paBHOBECHS TBEPAOro Tena. [[pocTeie MEXaHU3MBI.
Jlabopamopnwvie pabomui(c ncnonp30BaHneM o0opyoBaHus «Touka pocray):

Omnpenenenue NEHTPOB MacC Pa3IUYHbIX TN (TpU crocoba).

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpumeHeHHe TMPOCTHIX MEXAaHU3MOB B CTPOMTENLCTBE: OT 3E€MIIIHKH 110 HebockpeOa.
HccnenoBanne KOHCTPYKIIMM BEJIOCUTIEA.

Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TeKCTa cTarei
MHTEPHET-CAlTOB, 00CYX/IE€HUE NOKJIal0B W MPE3CHTAllud, COCTAaBIEHUE U pelIeHHE 3ajad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

MexaHnnyeckue KojieO0aHusl U BOJTHBI

Mexannueckue konebanusa. IIpeoOpa3oBaHue »HHEPrUM TPU MEXaHUYECKUX KOJICOaHMSIX.
Marematuueckuii ¥ TPYKUHHBIA MasTHUKA. CBOOOJIHBIE, 3aTyXalIIME U BBIHYXJICHHbBIC
konebanus. Pezonanc. Mexanndyeckue BOJIHBL. J[JTMHA U CKOPOCTH BOJIHBL. 3BYK.

Jlabopamopusie pabomul(c ucnoab3oBanuemM odopyaoanust «Touka poctay):

W3ydeHue koneOaHuil HUTSTHOTO MasiTHUKA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaTIbHbIE HHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHUe W O00CYXKJIEHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJICHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo duzuke).

DNeKTPOMarHUTHBIE KOJIEOAHUS U BOJIHBI

[Tepemennsblil anexktpuueckuil Tok. KonebdatenbHbiil KOHTYp. BoiHy)XIeHHBIE U cBOOOAHBIE DM
Kosiebanusi. DM BOJHBI U UX CBOMCTBA.

IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

[IpuHuunel paguocBsizu U TeneBuUjeHUs. BnusHue DM u3nydeHHil Ha JKUBBIE OpPraHU3MBIL
N3rotoBiieHne yCTaHOBKH JIJI IEMOHCTpAaMU ONBITOB 0 OMU. DiieKTpoMarHuTHOE U31y4eHHE
CBY-nieun. Mcropuueckasi peKOHCTPYKIIMS ONBITOB AMIiepa.

Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHe W O00CYXKJIeHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYX/IECHUE MOKJIAI0OB U TMPE3CHTAllMi, COCTAaBIIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemenus (moaroroska k OI'D mo duzuke).



Orntuka

Uctounuku cBera. JlelicTBusi cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA. 3aKOH
oTpakeHus cera. [locTpoeHne n300pakeHUil B IUIOCKOM 3epKajie. 3aKOH MPEJIOMIICHHUS CBETa
Ha IJIOCKOW TpaHMIle JABYX OJHOPOAHBIX Mpo3pauHbiXx cpel. [IpenomiieHue cBera B mpu3Me.
Hucnepcust cBera. SfIBiaeHHE IOJHOrO BHYTPEHHEro oTpaxkeHus. JIuH3bl. TOHKHME JIMH3BI
[Toctpoenue u300pa’keHUM, CO3/1aBa€MbIX TOHKMMHU JUH3aMu. ['nma3 u 3penue. Onrudeckue
puOOpHI.
Jlabopamopuwsie pabomul(c ucoab3oBaHueM obopyaoBanus «Touka poctay):
OKcrnepuMeHTalIbHas IPOBEPKA 3aKOHA OTPa)KEHUS CBETA.

H3mepenue nokaszaresns IpeaoMICHHUS BOJIBI.

W3mepenne poKyCHOTO pacCTOSIHUSI COOUPAIONICH TUH3BI.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

HcTopus uccieqoBaHNs CBETOBBIX SIBJICHUM.

HcTtopuueckasi peKOHCTPYKIUs Teneckona [anumnes.

M3rorosieHue Kaaena0cKoIa.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OO0CYXKJEHHE TEeKCTa cTarei
MHTEPHET-CAlTOB, 00CYX/IEHHE JOKJIAaJ0B U MPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no duzuke).

®du3ukKa aToMa U aTOMHOTO sIApa

Crtpoenue aroma. [lornomenue u ucnyckanue cBera aromamu. Ontudyeckue CHeKTpbl. OMBITHI
Pesepdopna. Ilnanerapnas monens atoma. CTpoeHHE aTOMHOTO sijipa. 3aps0BO€ M MaccoBOE
yrcna. SlaepHble cuibl. DHEprus CBS3M aTOMHBIX sAep. 3aKOH PaJMOAKTHUBHOTO pacmlaja.
Anbda- u Oera-pacnansl. IIpaBuna cmemenus. SnepHsle peakuuu. JleneHue U CUHTE3 sIEp.
SAnepnas suepretuka. Mcrounuku sHepruu ConHia u 38e31. Peructpanus saepHbIX H3TyYeHUN.
BnusiHue pannoakTUBHBIX W3IYyYEHUH Ha JKUBblE OpraHu3Mbl. Jlo3UMETpHs. DKOJIOIMYECKHe
POOJIEMBI SIIEPHON YHEPTETUKHU.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

HcTopus nzyuenus aToma.

N3mepenne KI1/] conmneunoit 6arapen.

HeBunnMmeble U31yd4eHus B CIIEKTPE HArPEeThIX Tell.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTEHNe U O00CY)XKJIEHHE TeKcTa craTeil
UHTEPHET-CAliTOB, OOCYXKJEHHE [OKJIAJOB M INpEe3eHTAllUi, COCTaBIEHHE M pELIeHuEe 3ajad,
obcyxaeHune crnocodoB pemienus (moaroroska k OI'D no duzuke).

®opmbl Oprauu3anuy 00pazoBaTeIbLHOIO Ipolecca:

- TPYIIIOBAs;

- UHIUBUAYyaTbHAs,

- (ppoHTaNBHAS.

Benymue texHonoruu:

Hcnonp3yloTcss 3JIEMEHTHl CIEAYIOIIMX TEXHOJIOTWH: MPOEKTHAas, MpOOJIEMHOT0 OO0y4yeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBILIUIEHUS, NpOOJIEeMHOro JaMajora,
UrpoBasl.

Benymmmu metogamu oOyuyeHHs SBISIOTCS: YAaCTMYHO-TIOMCKOBOW, METOJ MaTeMaTHYeCKOTro
MOJIEJTUPOBAHUS, AKCUOMAaTUYECKUI METOJ.

@DOopMBI KOHTPOJIA:

Tak Kak 3TOT Kypc ABJISI€TCS AOMOJHUTENBHBIM, TO OTMETKA B OaJIax HE CTaBUTCA.

VYuyamumiics yduuTcs OIEHMBaTh ce0s W JAPYrHMX caM, 4YTO IIO3BOJISIET pPa3BUBAaTh YMEHUs
caMOaHajlM3a U CIOCOOCTBYET pPa3BUTHUIO CaMOCTOSITEIbHOCTH, KaK CBONCTBY JIMYHOCTH
yuaierocsi. BbIsiBiIeHHE NMPOMEXKYTOUHBIX M KOHEUHBIX PE3YJIbTAaTOB YYallUXCs MPOHCXOIUT
yepe3 NPakTUYECKYIO JIeATEIbHOCTh; 3a4eTHbIE Pa0OTHI:

* TeMaThyeckas MoJ0OpKa 3a/au Pa3InYHOTO YPOBHS CIOXHOCTH C MPEACTaBICHUEM pa3HBIX
METOJIOB PEIeHUsI B BUJI€ TEKCTOBOI'O JOKYMEHTA, PE3eHTalluY;

* BBICTABKa IIPOEKTOB, MPE3EHTALINH;



* IEMOHCTpALIMS SKCIEPUMEHTA, KaYeCTBEHHOM 3aJaud C KaueCTBEHHBIM (YCTHBIM WJIM B BUJE
NPWIOKEHHUs, B TOM 4YHCIIe, MpE3eHTalleil) omucaHueM Ipoliecca Ha 3aHATUH, (ecTuBaie
IKCIIEPUMEHTOB; (PU3HUECKUE OTUMITHA/IBI.

4. TemaTnueckoe IJAHHPOBaHHME KYpPca ¢ YKa3aHHEM KOJIUYECTBA YACOB, 0TBOMMBIX
HAa 0CBOCHME KAXKIOM TeMBI.

7 Kkaacc.
Ne Tema KoauuecTBO 4acoB
1 Beenenue 1
2 Ponb axcriepuMeHTa B )KU3HH Y€IOBEKa 3
3 MexaHunka 8
4 I'uapocraTuka 12
5 Crarnka 10
8 kaacc.
Ne Tema KoanuecTBO 4acoB
1 Baenenue 1
2 TemnoBkle ABICHUS 11
3 DIIEKTPUUECKHE SIBJICHUS 8
4 DNIEeKTPOMArHUTHBIC SIBJICHUS 3
5 OnTuyeckue SBICHUS 7
6 Yenosek u npupoaa 4
9 kJjacc.
Ne Tema KoanuyecTBO 4acoB
1 BBenenue 1
2 Kunemaruka 7
3 Junamuka 8
4 HNmnynbc. 3aKOH COXpaHEHUs: UMITYJIbCa 3
5 Cratuka 2
6 Mexanndeckue Koae0aHus U BOIHBI 3
7 DJEeKTpPOMarHUTHBIE KOJICOAHUS M BOJIHBI 2
8 Omnrnka 4
9 ®du3nka aToMa U aTOMHOTO sijIpa 4




5. KanenpapHo-temaTnyeckoe IVIAaHUPOBaHUE HA TEKYIMH y4eOHbI ro.

7 kJacc.
Ne | Tema ypoka HUcnonb3oBanue IIpumeuanue | laTa npoBeaeHust
n/n 000py10BaHUSA
LHeHTpa Inan dakr
eCTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOil
HanpaBJIeHHOCTel
«Touka pocra»
1. Benenue (14)
BBognoe 3anstue. Lenmn u | Komnbrorepraoe
3aaun Kypca. TexHuka o0opynoBanue
1 0€30MacCHOCTH.
2. PoJsib 3KCIIepUMEHTA B KU3HU YesioBeKa (34)
Cucrema enunui, nousatue | KommnbrorepHoe
0 obopyoBaHue
MPSIMBIX ¥ KOCBEHHBIX
2 U3MEpEHUSIX
duznueckuit OOGopynoBanue aJis
9KCIIEPUMEHT. JEMOHCTpaLUi
Bunsl pusznveckoro
JKCIIEPUMEHTA.
[TorpemHoCcTs U3MEPEHUS.
Bunaer
MOTPEIIHOCTEW U3MEPEHUS.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUS.
JIaGoparopHas paboTa Ob6opynoBanue s
«3mepenne oobema 1abopaTopHbIX paboT
TBEPZIOTO Y YYEHHUYECKHUX
OTIBITOB
tenay. [Ipasuna
oopmMITeHUS
4 nabopaTopHOil paboTHI.
3. Mexanuka (84)
PaBHOMEpHOE U O6opynoBanue Jist
5 HEPaBHOMEPHOE

71a00paTOPHBIX pabOT




JIBHKCHUS.

I'paduueckoe
Ipe/CTaBICHUE

JIBHKCHUS.

Pemenue rpaduueckux
3ajad4,

pacyer IMyTH U CpeHEN
CKOPOCTH

HCPaBHOMCPHOI'O
JABHKCHUS.

[TonaTue unepuuu u
UHEPTHOCTH.

LenTpobexHas cuina..

N YUCHUYCCKUX
OmBITOB (Ha Oa3ze

KOMIIJICKTOB AJIsA

orn)

Cuiia ynpyrocTu, cuia
TpEHUs

10

JlaGopaTopHas pabora

«ccnenoBanue
3aBHCUMOCTH

CHUJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B

MpYXUHE, OT CTENEHU
nedopmaru

MIPY’KAHBD».

11

JIaGoparopHas paboTa

«Omnpenenenue
KodppunreHTa

TPCHUA Ha TpI/I60MeTpe».

OOGopynoBanue aJis

1a00paTOPHBIX padOT

U YYCHUYECKHX
OTIBITOB (Ha 0aze
KOMILICKTOB JIJIsI
oro)

12

JlabopaTopHas pabota

«HccnenoBanue
3aBHUCHUMOCTH

CHJIBI TPECHUSA OT CHUJIbI

HOPMAJIbHOT'O JaBJICHUA).

OGopynoBaHue aJis

71a00paTOpHBIX PaboT
¥ YICHUIECKHUX
OTIBITOB

4. I'mapocratuka (124)




[TnotHOCTh. 3aaua uaps

O6opynoBaHue st

13 | I'epona JIEMOHCTpAIHit
Penrenue 3amau
MOBBIIIIEHHOM
CJIOKHOCTH Ha pacyeT
IJIOTHOCTH
14 | Bemiectna.
Pemrenue 3amau OOGopynoBaHue s
MOBBIIIICHHOU JIEMOHCTpALUH
15 | cnoxHOCTH
JlaBieHuUE )KUIKOCTH H
ra3a. 3aKoH
16 | Ilackans
17 | CooOmaromuecs coCyibl.
JlaboparopHast pabota OOGopynoBanue aJis
«M3roroBnenre Moaenu J1a00paTOPHBIX pabOT
18 | ¢onTana» U YYEHUYECKHUX
OmBITOB (Ha Oa3e
JlaGopatopHas paGoTa KomIuiekToB s OI'D
«HM3roroBnenne Moaenu
19 | ¢onTana»
3akoH [lackans. JlaBnenue
B
JKUJIKOCTSAX M ra3ax.
['unpaBnuueckre MalvuHBbIL.
20 | Coobuatomuecs: CoCypl.
BrrTankuBaromnias cuia. OGopynoBaHue aJis
3aKkoH JIEMOHCTpAIIHA
21 | Apxumena.
JIaGoparopHas paboTa ObopynoBanue s
«BolsicHeHue yciaoBUs 1abopaTopHBIX paboT
IJIaBaHUs U YYCHUYICCKHX
OTIBITOB
22 | Temy.




23

biok 3agay Ha 3aK0H
ITackans,

3aKOH Apxumesna.

24

biok 3aga4 Ha 3akoH
ITackans,

3aKOH Apxumesna.

O6opynoBaHue st
JIEMOHCTpAIui

5. Craruka (104)

25

bnoxk. Peryar.

26

PaBHOBecue TBEpABIX TEIL.
MowmenT cuisl. [IpaBuno
MOMEHTOB.

O6opynoBaHue st
JIEMOHCTpAIi

27

LenTp TsxecTu.
HccnenoBanue pa3inuyHbIX
MEXAHUYECKUX CHCTEM

28

Komb6unupoBanHusie
3a/1a4u,

HCIIOJIB3YA YCJIOBUSA
PaBHOBCCHA.

29

Komb6unupoBanHbie
3aJ1a4H,

WCIIOJIB3YS YCTIOBHS
paBHOBECHs

OOGopynoBanue aJis
JIEMOHCTpAaIui

30

JIaGoparopHas paboTa

«U3rorosiienue
paboTaroreit

CUCTEMBI OJIOKOBY.
Odopmnenue

paboThI.

31

Pabota Hax nmpoekToM
«baoxmy.

JIaGoparopHas paboTa

«U3roroBieHue
paboTaroreit

CHUCTEMBI OJIOKOBY.

O6opynoBaHue It

1a00paTOPHBIX paboT
U YYEHUYECKHUX
OTBbITOB (Ha Oaze
KoMIuIeKkToB aiisg OI'D




JIaGoparopHas paboTa Ob6opynoBanue s
«M3roroBnenue 1ab0paTOPHBIX padOT
pabotatoreit U YYCHUYECKHUX
OTIBITOB
32 | cucreMbl OJIOKOBY.
33 | Odpopmnenue pabOTHI. KommerotepHoe
obopynoBaHue
34 | 3ammTa MpOEKTOB.
8 kaacc.
Ne | Tema ypoka Hcnoab3oBanue npuMevyanue | Jlara npoBeaenusi
n/n 00opyioBaHMs LIEHTPA
. Iinan dDakrt
eCTeCTBEHHOHAYYHOI U
TeXHOJIOTH4ecKOoii
HaNpaBJIeHHOCTEH
«Touka pocra»
1. Beenenue (14)
BBoanoe 3anstue. Lenu | KomnbrotepHoe
Y 3aJ1a4¥ Kypca. o0opynoBaHue
1 TexHuka 6€30MacHOCTH.
2. TensioBble siBjaenus (11 41)
Pa3znoobpaszue KomnerotrepHoe
TEIUIOBBIX SIBIICHUH. obopynoBaHue
TenoBoe pacmmpenue
2 TeI.
JIaGoparopHas paboTa Ob6opynoBanue ais
«VI3MeHEeHHUsI IITMHBI 1a00paTOpHBIX padoT U
TeNa mpu YUYEHUYECKUX OMBITOB
HarpeBaHuu U
3 OXJIQXKIEHUN.
Temnmonepenaua O6opynoBanue st
HaoOmronenune JEMOHCTPAITHI
TEIUIONPOBOAHOCTH
BOJIBI
4 BO3/yXa.
JIaGoparopHas paboTa Ob6opynoBanue ams
5 «3mepenne ynenbHOH | 1abOpaTopHBIX padboT U




TEIUIOEMKOCTH
Pa3IMYHBIX

BCIIIECTB).

IlnaBnenue n
OTBEP/ICBAHHE.

JlaGopaTopHas pabota
«OTiuBKa

YUYEHHUYECKUX OIBITOB (Ha
0a3e KOMIUIEKTOB IS
orns

napauHOBOTO
6 COJIJIATHKAY
JlaGopaTopHas pabota O6opynoBanue ajst
«Habmonenue 3a J1a00paTOPHBIX PadOT U
IUTaBJICHHEM YUEHUYICCKUX OMBITOB
7 JIBIIaY»
Pemenne onumnuanueix | O6opynoBanue ass
3a7a4 JEMOHCTPALMI
Ha pacy€T TEIIOBBIX
8 MIPOIIECCOB
JlaGopaTopus
9 KpUCTAJIOTpaduH.
Ucnapenue u O6opynoBanue ajst
10 | xoHgeHcamus. JEMOHCTPALINI
CocraB atmocdepsl, ObopynoBanue st
JEMOHCTPALIUI
HaOIoIeHue Tepexoa
HEHACBHIIICHHBIX MTapOB B
11 | HachIlIEHHBIE.
Bnaxxnocts Boznyxa Ha | OGopymoBaHue st
12 | pa3HBIX KOHTHHEHTAaX JIEMOHCTpPAITHHA
3. DuekTpuyeckue sijaeHus (84)
Mukpomup. Moaenn Ob6opynoBanue ais
aroMa, JIEMOHCTpALII
CYIIECTBOBABIIINE JI0
13 | mawana XIX
Hcropus oTKpeITUA 1 KommnsrorepHoe
14 | neiictBus obopynoBaHue




TraJIbBAHNUYECCKOI'O
QJICMCHTAa

I/ICTOpI/IH CO31aHUA

351eKTpOoOpHOU

15 | mammHbI
OmnbiTel BosbTa. KommnbrorepHoe
DIIEKTPUUYECKUI obopynoBaHue

16 | TOK B 2JIGKTpOJIMTAX.
Pemenne omumnuanaeix | O6opymoBanue ass
3a/a4 Ha JIEMOHCTpAIIHiA
3aKOHBI TOCTOSIHHOTO

17 | Toka
HaOmronenue O6opynoBanue st
3aBUCUMOCTHU JEMOHCTPALMI
COIPOTUBIICHUS
MIPOBOIHHKA OT

18 | remmnepaTypsbl.
JIaboparopHas padorta O6opynoBanue st
«Onpenenenue nabopaTopHbBIX paboT U
CTOUMOCTH YUEHUYIECKUX OMBITOB (Ha

. 0a3e KOMILIEKTOB st
M3pacX0JJOBaHHOMN
pacxol ora

ANEKTPOIHEPTHH
10 MOIITHOCTH
MOTPEOUTENS U 10

19 | cuérumky»
Pemenne onmumnuanueix | O6opynoBanue ass
3a7a4 JEMOHCTPALMI
Ha TEIIOBOE JIeHCTBHE

20 | Toka

4. DyleKTpOMarHuTHbIe siBJIeHud (34)

DIEeKTpOMarHuTHHIE Ob6opynoBanue st
SIBIICHUSL. JIEMOHCTpAIIHi
DIEeKTPOU3MEPUTEIBHBIE

21 | npubopsl.




22

MarautHass aHoMaJIus.
MaruuTtHsle

Oypu

23

PaznoBungHoctu

3JIEKTPOJIBUTATENEH.

O6opynoBanue ISt
JIEMOHCTpALINI

5. OnTuyeckue siBjaeHus (74)

24

Hcrtounukwm cBera:
TEIUIOBBIC,

JJFOMHMHCCLICHTHBIC

25

OKCIEpUMEHT
HaOJII0eHUE.

MHorokpatrHoe
n300paxeHue

npeaMeTa B HECCKOJIbKUX
IINIOCKHUX

3epKajax.

O6opynoBanue s
JEMOHCTPALMI

26

H3roroButh ICPUCKOIT U
C €ro

MTOMOIIIBIO TIPOBECTH
HaOIIOICHUS

Ob6opynoBanue ais
JEMOHCTPALMI

27

[IpakTHueckoe
HCIIOIb30BaHUE

BOTHYTBIX 3€pKall

O6opynoBanue st
JEMOHCTPALIUI

28

3puTenbHbIC ULTIO3UH,

MOPOXKIAEMBbIE
MIPEIOMIIEHUEM

ceera. Mupaxu.

29

PazButie BookoHHON
OIITUKU

30

HWcnonw3oBanue
3aKOHOB CBETA B

TCXHHUKE

O6opynoBanue ajst
JEMOHCTPALIUI

6. YesroBek n npupoaa (44)




ABTOMaTHKa B Hallen KommnbrorepHoe
31 | xu3HM . obopynoBaHue
32 | Paguo u teneBunenue
AnlbTepHaTUBHBIE
UCTOYHUKHU
sHepruu. Buasl
33 | AIEeKTpOCTaHIIHMA
Hayka ceronns. Hayka u
34 | 6e301acHOCTb JOACH.
9 kaacc.
Ne | Tema ypoka HUcnoab3oBanue IIpumeuanmue | [laTa mpoBeneHust
n/n 00opyoBaHMs LIEHTPA
Iliian dDakrt
€CTECTBEHHOHAYYHOH U
TeXHOJOTH4eCKOM
HanpasjenHocTel «Touka
pocTta»
1. Beenenue (14)
Broanoe 3ansiTue. KommnbrorepHoe o6opynoBanue
Lenu u 3amaum Kypcea.
TexHuka
1 0€30MacCHOCTH.
2. Kunematuka (7 4)
Crnioco0b1 onrcanus Ob6opynoBanue as
JEMOHCTPALMI
MEXaHUYECKOTO
2 TIBIDKEHUSA
[IpssMonuneitHOE Ob6opynoBanue ais
paBHOMEpPHOE JIEMOHCTpALII
JBUKEHUE T10
mwiockoctu? Cmotps
13 KaKOW TOYKH
3 HaAO0II0IaTh
4 OTHOCHUTENHHOCTD O6opynoBanue ajs




JIBHKCHUS.

Cioxenune IBUKEHUIA.

JEMOHCTPALUI

Jlabopamopnvie
pabompi:

«3yueHue NBUKEHUS
cBOOOIHO

[aJal0IIETo Teay,
«3yuenue

JBYDKEHUS Teja 10
OKPY>KHOCTH

O6opynoBanue st

J1a00paTOPHBIX padOT U
YUEHUYECKUX OMBITOB

Kak n KyZJa MnoJiereiia
BUIIHCBAasA

koctouka? Pacuer
TpaeKTOpUU

JBKEHUS TET U
MepCoOHaXKeu

pacckasoB P.Pacns o

Ob6opynoBanue ais
JEMOHCTPALMI

Mirouxay3eHe
Hcropuueckas Ob6opynoBanue ais
PEKOHCTPYKLUS JEMOHCTPALMI

omnbIToB ["anuies o
OIPEICTICHUIO

YCKOpEHUS g.

Onpenenenue
CKOpPOCTH

PaBHOMCPHOI'O
ABWXKCHUS IIPpH

HCIIOJIb30BAHUU
TpEeHaXKepa

«OeroBast JOPOKKa».

O6opynoBanue st
JEMOHCTPALMI

3. Iunamuka (84)

Cuna Boi, cuja
yOeX)ACHUS UITU

cuia - pusndeckas
BeanuuHa?

O6opynoBanue st
JEMOHCTPALMI




Jlabopamopnas
paboma:

«I/I3MepeHne MaCChbI

O6opynoBanue ISt

1a00paTopHBIX paboT U
YYCHUYECKUX OIBITOB

10 | Temax»

JIBu>keHue Tena noj
JEHCTBUEM

11 | HEeCKONBKUX CHII
JIBUKeHHE CUCTEMBI O6opynoBanue st
CBSI3aHHBIX JEMOHCTpaLUH

12 | ten
Jlabopamopnvie O6opynoBanue st

abomei: «3yueHune
p yi 1a00paTopHEIX padoT
TPEHHS CKOJIBKCHUSD)

13 YUYEHUYECKUX OMBITOB
Junamuka ObopynoBanue st
PaBHOMEPHOTO JIEMOHCTpAIIHii
JBUKCHHSI TT0

14 | okpyxHOCTH
Uctopus pa3Butus O6opynoBanue st
MIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoi.

15 | Conneunas cucrema.

OTtkpsiTus Ha KOHUMKe | OOOpyIOBaHHE IS
nepa. JIEMOHCTPALIN I
[IepBbIe

HCKYCCTBEHHbBIE

CIIyTHUKH

16 | 3emum.

4. UmnyJjibc. 3aK0H COXpaHeHHUsI UMITYJIbca (34)
Kax BbI siXTY KommprorepHoe o6opynoBanme
17 | na3osere...
PeaxTnBHOE ABMKEHIE

18 | B mpupoze.

Paccnenoanue JITII ¢ | KomnbroTepHoe ob6opyaoBanue
IIOMOUIBIO
19

3aKOHa COXPAaHCHUA




HMITYJIbCa

5. Craruka (24)

Jlabopamopnas
paboma:

«Omnpenenenue
LIEHTPOB Macc

pa3IUyYHbIX Te (Tpu

O6opynoBanue st

1a00paToOpHBIX paboT U
YYCHUYECKUX OIBITOB

20 | cocob6a)»
[Tpumenenue mpocteix | KoMmberorepHoe o0opympoBaHue
MEXaHHU3MOB B
CTPOUTEIILCTBE: OT
3eMJISTHKH 10
21 | Hebockpeba
6. Mexanuyeckue Koj1e0aHus U BOJIHBI (34)
Bunel mastHukoB 1 ux | OGopynoBaHue s
22 | xonebanuit JEMOHCTpALIHI
23 | Yro nmepeHocuT BoTHA?
Konebartenbubie
CUCTEMBI B TIPUPOJIE
24 | TexHHKE
7. DJeKTPOMATHUTHbIE KOJIeOAHUSA U BOJHBI (24)
DKcrepuMeHTallbHAS KommerotepHoe obopynoBanue
MpOBepKa
25 | cBoiicTB DM BOJIH.
Uccnenosanue KommerotepHoe obopynoBanue
3JIEKTPOMArHUTHOTO
26 | m3nydenuss CBU-neun
8. OnTuka (44)
Nsrorosnenue moaenu | KommbproTepHoe 000pyaoBaHHe
27 | xanmeigockorna.
28 | DkcriepuMeHTaIbHAS O6opynoBanue st




IIpOBEpKa

3aKOHA OTPaKCHHSI
cBeTa.

JEMOHCTPALUI

29

Jlabopamopnas
paboma:

«3mepenue
II0Ka3aTems

IIPECIOMJICHUSA BOABD)

O6opynoBanue Jyist

1ab0paTopHBIX paboT U
YYCHUYECKUX OIBITOB

30

Kak orinnuarorcsa
IOKa3aTeiu

MPETOMIICHUS
IIBETHOT'O CTEK/Ia

O6opynoBanue st
JIEMOHCTpALII

9. ®u3uka aTOMa M ATOMHOT0 siApa (44)

31

Tlormomenue n
UCITyCKaHHEe CBETa

atoMamu. OnTuueckue
CIEKTpBI.

KommnbsrorepHoe o6opynoBanue

KommnbrorepHoe o6opynoBanue

32

Namepenne KITJ{
COJIHEYHOH Oarapen

33

Bnnguue
paarOaKTUBHBIX

W3JIy4YEHHI Ha )KUBbIE
OpraHu3Mbl

34

CroocoOBI 3aIuThl OT

PaauOAKTUBHBIX
U3JIy4CHU I
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