Myhuuunanesoe o61eobpa3oBareibHOE yapekIeHNe
«Cpennss obmeodpa3zoBatesbHast Koa . banammy

_‘1 : /A.C. KpacHeHKOB/
[Tpotokon Ne 4 or MPHKA3 OT «.
« A4 » o6 2024 r.

PABOYAS ITPOT'PAMMA

BHEYPOYHOM AeATeJIbHOCTH

«®U3UKA B HAILIEMA JKU3HN»

Touka pocra
no OOII ocHoBHOrO 061Iero oGpazoBaHus

CocTaBHTEND
KpacuenkoB A.C., yuntens QU3HKH
MOY «COIll ¢. Bamamu»

2024 -2025 yueOHEI roja



IMosicHUTEIbHASA 3aMUCKA

Pabouas nmporpamMma BHEYpOUHOI JesATENBHOCTH MO (u3uke it 7 - 9 KJIacCoB COCTaBIIEHA
Ha OCHOBE NMPUMEPHOU IporpaMMel 1o ¢usuke s 7 — 9 kiaccos (mox penakuueil Kysneroa
A.A.), M.: «IIpocBemienuey», 2017 1 COOTBETCTBYET
- ®epepanpHoMy 3akoHy «O0 oOpazoBanumu B Poccuiickoit @eneparum» Ne273-d3 or
29.12.2012 rona;

-OenepanbHOMy  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOro  oOmiero  oOpa3oBaHusl,
YTBEPKIEHHOMY TIpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunuctepctBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 r» O BHeceHUH
U3MEHEHUH B (elepanbHbIi 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIEro 0oOpa30BaHUS,
YTBEP)KIEHHBIA MpUKazoM MunucrepcTBa obpazoBanusi u Hayku PD» Nel897 ot 17.12.2010
roja»

-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa30BaHus;

-Yuebnomy miany OVY;

- [IpumepHoil mporpamme 0OCHOBHOTO 00111ero 00pa3oBaHus 1o Gusuke (6a30BbIi YPOBEHB).

[Iporpamma paccuntana Ha 35 yacoB — 1 yac B Hezenmto B 7 kiacce, 35 gacoB — 1 gac B
Hepelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

JlanHas pabovast mporpamMma BHEYPOYHOH JAeATeNbHOCTH Mo (u3uke mis /7 — 9 KiaccoB
cocraBneHa Ha ocHoBe OOII «COUI cena banamu O3unckoro paiiona CapaTtoBckoit o0nacTu» u
C y4éTOM METOIMYECKHX PpEKOMEHJAIMi 1O CO3/JaHUI0 W (YHKIMOHHPOBAHUIO B
0011e00pa3oBaTeIbHBIX OpPraHU3alUsAX, PACHOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MajbIX
ropojiax, LEHTPOB OOpa3oBaHMsI €CTECTBEHHO-HAYYHOM M TEXHOJOTMYHOM HaIpaBJIEHHOCTEN
(«Touka pocta») (yTBepXkAEHBI pacmopsbkeHneM MuHHCTepcTBa MpocBenieHus Poccuiickoit
Oeneparun ot 12.01.2021 1. Ne P-6) um mnpenycMaTpuBaeT TMpOBEACHUE 3aHITHHA C
UCIIOJIb30BaHNEM 000pyioBaHus LieHTpa «Touka pocTa»

Ilnanupyemsblie pe3yJbTaThl 0CBOCHHS NMPOrPAMMbI BHEYPOUHOH JesiTeJbHOCTH «DPu3nka B
Haueii ;ku3Hu» (C ucnojib3oBanueM ooopynoBanusi «Touka pocra») B 7-9 kiaccax.
Peanuzarus mporpaMmmbl CIOCOOCTBYET TOCTHIKEHHUIO CIEIYIONINX Pe3yJibTATOB:
JIu4HOCTHBIE:

B cepe muUHOCTHBIX YHUBEpCATBHBIX YUEOHBIX JEHCTBUMN ydalluXcsl:

* yueOHO-TI03HaBaTEIbHBI MHTEpEeC K HOBOMY yueOHOMY Marepuany M crnocobam perieHus
HOBOM 3a7a4H;

* OpHMEHTAIMsl Ha TOHMMAaHUEe NMPUYHMH Yycrexa BO BHEYYEOHOU NEesATETbHOCTH, B TOM YHCIE Ha
CaMOaHaJIM3 U CaMOKOHTPOJb Pe3yjbTaTa, Ha aHaJIM3 COOTBETCTBHUS PE3yJbTaTOB TPEOOBAaHUSAM
KOHKPETHOM 3ajjauu;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEUTHOCTH BHEYUEOHOMN AESITeTbHOCTH;
Obyuarowuiics NOIYYUM 803MONCHOCIb 05 POPMUPOBAHUSL:

* BHYTPEHHEW MO3UIMH IIKOJIbHMKA HAa YPOBHE IOJOXHUTEIBHOTO OTHOIIEHHS K WIKOJIE,
NOHUMaHMs HEOOXOAMMOCTH YUYEHHs, BBIPA)KEHHOTO B MpeoliIajaHui yuyeOHO-TT03HAaBATEIbHBIX
MOTHBOB;

* BEIPQXKEHHOM YCTOMYMBON yuyeOHO-T03HABATEIbHON MOTHBALIUY YUCHUS;

* YCTOMYMBOTO Y4eOHO-TI03HABATEIbHOTO HHTEPECa K HOBBIM OOIIIMM CrIoco0aM peleHus 3ajau.

MeranpeamerHsie:

B chepe peryisiTHBHBIX YHHUBEPCATHHBIX YUEOHBIX JCHCTBHI YUaIXCS:

* IJIAHUPOBATH CBOM JICUCTBUA B COOTBETCTBUU C IOCTABJIECHHOW 3aJa4ell W YCJIOBUAMHU €€
peanu3anuy, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC ITPaBUJIa B TUIAHUPOBAHUU U KOHTPOJIE CIIOCO0a PEIICHUS;



* OCYIIECTBIISITh UTOTOBBIHM U MOIIATOBBIN KOHTPOIB IO PE3YIbTATY;

* OIICHUBATh NMPABUJIBHOCTH BBINOJIHEHUS JEHCTBUS HAa YPOBHE aJ€KBATHOM PETPOCIEKTHUBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSIM JAHHOMW 33729y U 33a9HON 00JIacTH;

* QJIeKBaTHO BOCIPUHUMATh MPENJIOKEHUS U OLEHKY Y4WTesel, TOBapHIleW, poauTeNneid U
JIPYTUX JIIOACH;

* pa3nuy4aTh Cocod U pe3yabTaT JeHCTBUS.

Obyuarowuiicst noyyum 603MOACHOCMb HAYUUMCA:

* B COTPY/IHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIC yUeOHbIC 3aa4u;

* MIPOSIBJISITH TO3HABATEIHHYIO HHUIIUATUBY B YA4€OHOM COTPYIHUYECTBE,

* CaMOCTOSITENIbHO aJICKBATHO OLIEHUBATH IMPABUWJIBHOCTH BBHIMOJHEHHS ACUCTBUS M BHOCHUTD
HEO0OXOUMBbIC KOPPEKTHUBHI B HCIIOJIHEHHWE KaK IO XOJIy €ro peai3ali, TaK U B KOHIIE
IEUCTBUSL.

B cdepe nosHaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX AEHCTBUM ydallluxcsi:

* OCYLIECTBIISITh MOUCK HEOOXOMUMON HMH(pOpPMAIMU JUIS BBIOJHEHUS BHEYUEOHBIX 3a/JaHUIl C
UCIOJIb30BaHUEM Y4YeOHOH muTeparypbl U B OTKPHITOM HH(GOPMAIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEANM, CIPaBOYHUKOB (BKJIIOYAsl DJIEKTPOHHBIE, LU(PPOBBIE), KOHTPOJIUPYEMOM
POCTPaHCTBE

WHrepHera;

* OCYLIECTBIISTH 3amUCh ((PpuKcalio) BHIOOPOUHON HHPOpPMAIMK 00 OKPYKAIOLIEM MHpPE U O
cebe caMoM, B TOM YHUCIIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHMSI, IPOEKTHI B YCTHOM U MMCbMEHHOH (opMe;

* IPOBOJINTH CPABHEHUE M KJIACCH(PHUKALINIO TIO 33aHHBIM KPUTEPHSIM;

* yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSI3U B M3y4aeMOM KpyTe sIBJICHUI;

* CTPOWUTBH pacCyXIeHHs B (hopMe CBS3M TPOCTHIX CYKACHHH 00 OOBEKTe, ero CTPOCHHH,
CBOWCTBAxX U CBs3aX;

Obyuarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK MHPOPMALIMU C UCIIOIB30BAHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3amuchIBaTh, (UKCUPOBaTH HHGOPMALMIO 00 OKPYXKAIOMIMUX SBJICHUSX C TOMOIIBIO
uHctpymentoB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHOM (popme;

* OCYLIECTBJIATHh BBIOOP Hambosee 3((EeKTUBHBIX CIIOCOOOB pelIeHHs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYXkJIECHHE, BKIKOYAIOIIEE YCTAaHOBJICHHWE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOT'YT BBINTM Ha TEOPETHUYECKHH YPOBEHb DEILEHUS 3aJad: PEIICHHE IO ONpPEIEICHHOMY
IUIaHYy, BJIaJIEHUE OCHOBHBIMU IPHUEMaMM pEIICHUs, OCO3HAHUS NEATEJbHOCTH IO PELICHUIO
3a/1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUIN yUalUXCS:

* QJICKBaTHO HCMOJIb30BaTh KOMMYHHUKATHUBHBIE, IPEKIE BCETO - PEYEBBbIE, CpPENCTBA A
pelleHus Pa3InYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTUYECKOE COOOIIICHHE, BIAIETh
JUAIoTHYecKor (OpMOi KOMMYHHUKAIIUHU, WCTONB3Ys, B TOM YHCJIE CPEJCTBA U WHCTPYMEHTHI
UKT u gucTaHIiMOHHOI'0 OOIIEHNS;

* IOMYCKAaTh BO3MOYKHOCTb CYIIIECTBOBAHUS Yy JIFOJIEH Pa3IUYHbIX TOYEK 3PEHHUS], B TOM YHCJIEC HE
COBMAJIAIONIUX C €r0 COOCTBEHHOH, U OPHEHTUPOBATHCA HA IMO3UIIMIO0 TIApTHEpPa B OOIICHUH U
B3aMMO/ICHCTBH,

* VYUWUTBHIBATh pA3HbIE MHEHUS M CTPEMHUTBCA K KOOpPJAMHAIMM pA3JIMYHBIX [O3UMLUUNA B
COTPYIIHUYECTBE;

* popmMynupoBaThH COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBAPUBATHCS M IPUXOAUTH K OOIIEMY PEIISHUIO B COBMECTHOM JCSITEIILHOCTH, B TOM YHCIIE
B CUTYAallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiicst noyyum 603MOACHOCIb HAYUUMbCSL:



* YUUTBIBATh M KOOPJMHHUPOBATH B COTPYIHUYECTBE OTJIIMYHBIE OT COOCTBEHHON MO3ULIUHU IPYTUX
JIIOJICH;

° y‘-II/ITbIBaTb paSHLIe MHCHUSA N I/IHTepeCBI 158 O60CHOBLIBaTB CO6CTB€HHYIO IIO3UIINIO,

* IOHUMAaTh OTHOCUTEIHPHOCTh MHEHHH U IOJX0JIOB K PEIICHHUIO TPOOJIEMBI;

o aprMeHTI/IpOBaTB CBOKO IIO3HUIIMKO U KOOpI[I/IHI/IPOBaTB € C MNo3ulusIMHu HapTHepOB B
COTPYAHHYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM JIEATEILHOCTH;

¢ 3aJaBaTb BOHpOCBI, HCO6XOI[I/IMLIC JUIA opraHmauI/m CO6CTBCHHOI>'I JCATCIIBHOCTU H
COTPYAHHYECTBA C MTAPTHEPOM;

o OCyu[ﬁCTBJISITb B3aI/IMHbII71 KOHTpOJIb MU OKa3bIBATh B COprI[HI/I‘ICCTBe H606XOI[I/IMyIO
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OpPHUEHTHPOBAThCS B SIBICHUAX M OOBEKTaX OKPYXKAIOIIET0 MHpa, 3HATh TPaHUIBl HX
MIPUMEHUMOCTHU;

- IOHUMATh ONpeeNeHns (GU3MUECKUX BEIMYUH U IOMHUTH OMPEIENISIIone GOpMYIIbI;

- IOHUMATh KaKUM (U3NICCKUM MPUHIUIIAM U 3aKOHAM TIOTYMHSFOTCS T€ WM UHBIC OOBCKTHI
SBJICHUS IPUPOJIBL;

- 3HaHUE MOJICJIH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMAaTHKH.

- IpUMEeYaTh MOJIENH ABJIEHUN U OOBEKTOB OKPYXKAIOLIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 334U,

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IIJIaH PELICHHUS;

- BBIJIBUTaTh U IIPOBEPATH MpeUIaracMble J1JIs pELIECHUs TUII0TE3Bl;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€pPALUSIMU, COCTABJISIOLIMMHU ITOUCK PEUICHUS 33/1a4u.

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
7 kjacce

Beenenne. Beognoe 3ansrue. Llenu n 3agaun kypea. TexHuka 6€30macHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopus: 3yuntb OCHOBBI TeopuM morpemHocteld. [lorpemHocTy npsMBIX U KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMM, YYET IOIpEeHIHOCTEN
U3MEpeHuil mpu nocTpoeHuu rpadukoB. llpencraBieHue pe3yabTaToB H3MEpeHHH B ¢dopme
TaOJIUI U TPaQUKOB.

Ilpaxmuxa: OCHOBBI TEOPUH MOTPENIHOCTEN MPUMEHSATH MIPHU BHIMOIHEHUN dKCIIEPUMEHTAIIbHBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ uecnoJib3oBanueM odopynoanusi «Touka poctay)
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3yueHUs QU3MKHU ((pusnueckue siBieHUs, pusnyeckoe Teno,
BellecTBO, (¢u3nyeckoe 1mose). Habmiomate u  aHanmusupoBaTh (DU3HUECKHUE  SBICHUS
(puxcupoBaTh U3MEHEHUsI CBOWCTB OOBEKTOB, CPAaBHUBATh UX M 0000maTh). [lo3HakoMuThCS €
AKCIIEPUMEHTAJIbHBIM METOJOM HccienoBaHusl npupoasl. COopka MpuOOPOB M KOHCTPYKLHUU.
Hcnonb30BaHue HM3MEpPUTENbHBIX NPHOOpPOB. BrINonHEHHE J1a0OPaTOPHBIX M MPAKTHUYECKHX
pabot. /lnarHoctuka M ycTpaHEHHME HEUCHpaBHOCTEH mnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE M HepaBHOMEpHOE JIBMKEHHUE. | paduueckoe mpeacTaBIeHUe JBUKEHUS.
Pemenne rpaguueckux 3ajgad, pacuer MyTH U CPEAHEH CKOPOCTH HEPaBHOMEPHOTO JIBHIKEHUS.
[Tonstne muepuuu U uHepTHOCTU. LleHTpoOexHas cuina. IlpuMeHeHne NaHHBIX (U3NYECKUX
MOHSTUN B KU3HEIEATENbHOCTH YenoBeka. Cuia ynpyrocTH, cuia TpEeHUsl.



Ilpaxmuxa: ccnenoBaHue 3aBUCHMOCTH CHJIbI YINPYTOCTH, BO3HHUKAIOLIEH B MpYXKHUHE, OT
creneHn aedopmaru npyxkuHbl. Onpenenenne kodpdunrenta TpeHUss Ha Tpubomerpe. (¢
HCI0JIb30BaHUuEM o00opynoBanus «Touka pocray)

HccenenoBanue 3aBUCUMOCTH CUJIbI TPEHUS OT CHIIBI HOPMAJIBHOT'O JJABJICHUSI.

Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

Amnanu3 tabnui, rpadukoB, cxem. [Touck oObscHeHHS HaOIIOMaeMBIM COOBITUAM. OTpeneeHne
CBOWCTB MPUOOPOB IO YepTek)aM M MOAEISAM. AHAJIN3 BOZHUKAIOIINX MPOOJIEMHBIX CHTYalUH.
H3o0paxaTrh cucreMy KOOpIWHAT, BBHIOMpPATh TEJIO OTCUYETAa U CBSI3bIBATH €r0 C CUCTEMOM
KoopauHat. Mcronb3oBarh CUCTEMY KOOPAMHAT JUIsl M3YYEHUS MPSAMOJMHENHOrO JIBUYKEHUS
tena. COopka mnpuOOpoB M KOHCTpyKuuid. lcmonb3oBaHue H3MEPUTENBHBIX MPHOOPOB.
Breimonnenue 71a00paTOpHBIX M TPAKTHYECKUX PadOT (¢ MCMOJIb30BAHHEM 000pPY/I0BaAHMA
«Touka pocra»). JlnarHocTHka M yCTpaHEHHE HEHCIIpaBHOCTEH MNpuOOpoB. BricTpamBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpynpoBaHHME U MOJEIHMPOBAHMUE.
BrimonHenue 3agaHuil Mo yCOBEpUICHCTBOBAHUIO NpuOOpoB. Pa3paboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka M TpoBEpKa METOAMKHU 3KCIEPUMEHTAIBHON paboThl. PaboTa B Mambix
rpynnax. AHaJIM3UPYIOT, BbIOUpPAOT U OOOCHOBBIBAIOT CBOE  peIICHUE, JICHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNNOBOM JAESATEIBHOCTH. Y4YacTUE B JUAIOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOIO MTOBECHUS.

I'mapocraruka.

Teopusa: 3akon Apxumena, 3akoH Ilackans, rumpocraTHdeckoe aBJiCHHE, COOOLIAroIIHecs
COCYZbl, THJPABINYECKUE MAILIUHBI.

Ilpaxmuxa: 3adayu: BHITAIKUBAIOIAs CHJIA B PAa3IMYHBIX CHCTEMax; HpuOOphl B 3adadax
(coobmiarommecst COCYbl, THIPABINYCCKUE MAIIUHBI, phIYaru, OJIOKN).

DKCIEpUMEHTAIbHBIC 3aaHUS:

1 )u3smepenue cuinsl Apxumena,

2)u3MepeHrue MOMEHTA CHJIbI, JICHCTBYIOLIETO Ha phIyar,

3)usmepenue pabOThl CHIIBI YIPYTOCTU MPU MOABEME Ipy3a C MOMOIIBIO IMOABMKHOTO WU
HETOIBM)KHOTO 0JI0Ka(C MCMoJIb30BaHuEeM 00opyaoBanus «Touka pocray)

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

AHanu3 Tabmui, rpaduxos, cxem. Ilonck oObsicHeHHsT HaOmogaeMbiM coObITUsIM. COOpKa
npubopoB U KOHCTpyKuMi. cmonb3oBaHue u3MepHUTENbHBIX NpuOOpoB. BrinoiaHeHue
71a00paTOPHBIX U MPAKTHUYECKUX paboT. JMarHocTuka U yCTpaHEHHE HEMCIPaBHOCTEHN MpuOOpPOB.
BreicTpanBaHne TMIOTE3 Ha OCHOBAaHMM HMEHOIIMXCA JaHHbIX. KoOHCTpyumpoBanue u
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U OOOCHOBBIBAIOT CBOE
pemenue, nenctBus. llpeacraBneHue pe3ysbTaToB IMApPHOW, TPYIIIOBOM JESATEIBHOCTH.
[TonroroBka coOOIIEHUH M JOKJIAI0B. YyacTHe B JAHAIOre B COOTBETCTBUHM C IpaBHJIaMU
PEYEBOr0 NOBEICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBepABIX Tel. YCIOBHS paBHOBeCHUA. MOMEHT CHIIBL
[TpaBuiio momenToB. LleHTp Tskectu. VccnenoBaHue pa3iMYHBIX MEXAaHMUYECKHUX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIONB3YsI YCIOBHS PAaBHOBECHSL.

Ipaxmuxka: VI3roToBiieHne paboTaromieil CUCTEMbI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

Amnanu3 tabmui, rpadukos, cxem. [Tonck oObscHeHUS HaOIIOJaeMBIM COOBITUSIM. OTipeneneHne
CBOWCTB MPUOOPOB IO YepTekaM M MOENsM. AHAIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CHUTYaIUi.
HaGnromate neiicTBUE€ MPOCTBIX MeXaHU3MOB. I[lo3HakOMHTBCS ¢ (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». PemaTh 3a7auu Ha IpUMEHEHHE YCIOBUS(TIpaBUIa) PaBHOBECHS
peiyara. [IpuMeHsTh ycioBue (MpaBUIIO) pAaBHOBECUS pbluara Juisi OOBSCHEHUS JAeWCTBUA
pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TexXHHMKE M B ObiTy. COopka mpubOpoB u
KOHCTpYKUUH. Mcnonp30BaHue H3MEpPUTENBHBIX NpUOOpPOB. BrimonHeHne nabopaTOpHBIX U
NPaKTUYECKUX paboT. /IMarHocTHka U ycTpaHeHHe HeHcHpaBHOCTEH nMpubopoB. BricTpanBanue
TUIOTE€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyHpoBaHHME U MOJEIHPOBAHHUE.
BrimonHenue 3agaHuii MO YCOBEPLICHCTBOBaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka u mpoBepka METOUKH HKCIIEPUMEHTAILHOU PabOTHI.



PaGora B Mambpix rpynmax. AHAJIM3UPYIOT, BBIOMPAaOT M OOOCHOBBIBAIOT CBOE pEIlICHHE,
nerictBud. llpencraBieHue pe3yabTaTOB MApHOM, TPYNNOBOM aAesTenbHOCTH. [loaroroBka
coo01eHui U 10Kkaan10B. OCyHIECTBIISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JESTEIbHOCTU. Y4YacTue
B JIMAJIOTe B COOTBETCTBUU C MIPABUIIAMU PEUEBOT0 MOBEICHUS.

8 kiacce

TenJioBble sIBJICHUS.

TermoBoe pacuupenue teil. [Ipouecchl IIaBIeHUs 1 OTBEPCBaHUs, UCIIAPEHUS U

koHAeHcauuu. Temnonepenaya. BnaxHocTs BO31yxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTUYHBIX KUJIKOCTEH.

3. TeruoBbie ABUTaTENN OYyIYIIETO.
Jlabopamopnwle pabomel (¢ HCNoJIb30BaHHeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEBaHUU U OXJIAXKICHUHU.

2. OtnuBKa napauHOBOTO COJIIATHKA.

3. HaGmroieHue 3a riaBIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCHAPEHHUS )KUJIKOCTU?

5. HaGnroieHue TerionpoBOAHOCTH BOJIBI M BO3/IyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCHIU:

CamocrosTenbHO (OPMYITHPYIOT IO3HABATEIBHYIO 337ady. YMEIOT C TOMOIIBIO BOIPOCOB
noObIBaTh  HefocTarolryto uHpopmanuoo. Mcnonb30oBaHHEe HW3MEPHUTENBHBIX  MPUOOPOB.
Brinmonnenue 5abopaTOpHBIX M MpakTUYECKUX paboT. JlmarHoctuka W yCTpaHEHUE
HEUCHpPaBHOCTEH mpubopoB. BricTpamBaHMe TUIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoieIupOBaHUE.

BrimonHenue 3agaHuil MO yCOBEpPUICHCTBOBAHUIO MpHOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTAIbHON paboThl. PaboTa B Mambix
rpynmnax. AHAJIM3APYIOT, BBIOMpPAIOT #  OOOCHOBBIBAIOT CBOE  pEUICHHE, JCHCTBHSL.
[IpeacraBnenne pe3ynbTaTOB MNApPHOM, TPYNIOBOW MAESATENBHOCTH. YUacTUe B JHAJOTEe B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MOBEICHUS.

DJleKTprYecKHe SIBJIeHHUS.

Mukpomup. Mozenu atoma, cymecrsoBasiine 10 Hagana XIX. Mcropust OTKpBITHS U AEUCTBUSA
raJlbBAHMYECKOro 3yieMeHTa. Mcropust cosznanusi anekrpodopHoil MamumHbl. OmnbeiT Bosbra.
DNEKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnosib3oBaHueM ooopynoBanusi «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHNYECKUE DTIEMEHTHI.

3. Pabota snexktpodopHO MaIIUHBI.

4. Onwitel BonbTa u 'ansBanu.

Jlabopamopnvie pabomoi:

1. Co3gaHue rabBAHMYECKUX 2JIEMEHTOB U3 MOAPYYHBIX CPEJICTB.

2. DNEeKTPUYECKUHN TOK B )KUIKOCTSIX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYHpaBisioT cBOeH IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAHOBKU
nenen, IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKIHMH CBOUX JECUCTBUA M OLEHKH YCIEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT Crocod W pe3yiabTaT CBOMX JACUCTBUM ¢ 00pa3noM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKIOHEHUH.
OcCymIecTBISIIOT CAaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcronb30BaHue U3MEpUTENbHBIX TPHOOPOB.
BemonHenne 1a0opaTOpHBIX M MpakTUYeckux pabor. JluarHocTuka W ycTpaHeHUE
HeHCIpaBHOCTEW MpuOOpoB. BeicTpanBaHue THUIIOTE3 HAa OCHOBAaHMM HMEIOIIMXCS JAHHBIX.
KoHcTpynpoBaHue 1 MOEIIHPOBAHUE.

3ﬂeKTp0MaFHI/ITHLIe AABJICHHUAA.



MarautHOoe ToNe B BemiecTBe. MarHuTHas aHomanus. MarautHele Oypu. PasHoBHIHOCTH
AIEKTPOU3MEPUTENBHBIX MTPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENIEH.
Hemoncmpayuu (¢ ucnob3oBanueM odopynoBanns «Touka pocray):

1. HarnsagHoCTh MOBEIEHUSI BEMIECTB B MArHUTHOM I10JI€.

2. [Ipe3eHTani 0 MarHUTHOM I10J1€ 3EMJIM U O MarHUTHBIX OYypsiX.

3. JleMoHCTpalus pa3HOBUIHOCTEH IEKTPOU3MEPUTETHHBIX PUOOPOB.

4. Harna1HOCTh pa3HOBUAHOCTEHN 3JIEKTPOABUTATENIEH.
Jlabopamopnwvie pabomei: 1. UccnenoBaHue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIUL:

YOpaBisioT CBOEH MO3HABATEIBbHOM M Yy4eOHOW JEsTeNbHOCThIO MOCPEICTBOM IOCTAHOBKHU
Lese, IUIAHUPOBAHUs, KOHTPOJIA, KOPPEKLUMH CBOUX JACUCTBUH U OLEHKU YCIEIIHOCTH
ycBoeHusa. CpaBHUBaIOT crnocod U pe3ynbTaT CBOMX JACUCTBUHA C 00pa3lioM - JIMCTOM
conpoBoxacHus. OOHapyKuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI OTKIOHCHUHU.
OcCy11eCTBIISIFOT CAMOKOHTPOJIb U B3aUMOKOHTPOIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBiieHHEe KaMepbl -
o0CKypa M HCCIeI0OBaHHE M300paXeHUs C MOMOIIbI MOAETH. MHOTOKpaTHOe H300pa)keHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. MI3roTOBUTH MEPUCKON U C €r0 OMOIIbIO IIPOBECTH
HaOmoneHus. [lpakThyeckoe HCHONIB30BAaHME BOTHYTBIX 3€pKall. 3pUTENbHbIE WJUIIO3MH,
MOPOKIaeMbIe TIpEIOMIIEHUEM CBeTa. Mupaxu. PazButue BOJIOKOHHON onTUKH. Mcnonb30Banne
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnoib3oBannem ooopynoanusi «Touka pocray)

1. Pa3nuyHble HCTOYHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIbKUX MJIOCKUX 3epKajax.

3. M300paxkeHne B BOTHYTBIX 3€pKajax.

4. Vcnionp30BaHKue BOJOKOHHOM ONTHKHU.

5. YcrpoiictBo (hoToamnmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomoi:

1. U3rotoBieHue kamepsl - 00CKypa U UCCIIEJIOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IIpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJL.

3. IIpakTHueckoe UCIOIb30BaHNE BOTHYTHIX 3€pPKal.

4. UzroroBneHue nepuckona u HaOIr0A€HUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

VYOpaBisioT cBOe IMO3HABATENbHOM W y4eOHOW AEATeNbHOCTBIO MOCPEICTBOM IOCTAaHOBKU
Henel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUH CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BwIaensioT u GopMymupyroT MO3HABaTENbHYIO 1I€7b. BBIIENAIOT KOJMYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMaOT mO3HABaTEeNbHYIO0 LEIb U
COXpaHSIOT €€ NpPU BBINOJHEHUM Y4eOHbIX pAeWcTBuil. Oco3HaoT cBoM JeWcTBus. Mmeror
HAaBbIKM KOHCTPYKTHUBHOT'O OOILEHUS B MAJIbIX IpyMax.

Yesi0oBexk U npupoaa

ABTOMaTHKa B Halllel xu3HU. [Iprmepsbl UCMONb30BaHUs aBTOMAaTHYECKUX YCTPOMCTB B HAyKe,
Ha mpousBoacTBe W B ObiTy. CpenctBa cBs3u. Pamno um TeneBuaeHue. AJbTepHATHBHBIC
WUCTOYHUKHU dHepruu. Buasl sanexrpoctanimii. Heo0XoaAMMOCTh SKOHOMUY MPUPOAHBIX PECYPCOB
W HCTOJB30BAaHMS, HOBBIX JKOJIOTMYHBIX M Oe30macHbIX TexHosjorui. Hayka m Ge3omacHOCTh
JIOJIEH.

Jemoncmpayuu: 1. poTroMaTepuabl U CIANIBI IO TEME.

Jlabopamopnwvie pabomoi: 1.I3yueHne NeHCTBUI CPEACTB CBSI3U, Paauo U TEIEBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

CamocTosATenbHO  (HOPMYNHUPYIOT TO3HABATEIbHYIO 3a/lady. YMEIT (UId Pa3BUBAIOT)
CIIOCOOHOCTH C TMOMOIIBI0 BOIPOCOB J1I0OBIBATh HEJIOCTAOILYIO HH(POPMAIHIO.



9 kjaacc

Kunemaruka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcuera. [IpsMonunelinoe ABMXEHUE.
IIpssMONMHENHOE pPAaBHOMEPHOE ABMXKEHUE II0 IUIOCKOCTH. llepemelieHne W CKOpPOCTh Ipu
PaBHOMEPHOM MPSAMOJUMHENHOM JBMKEHUU IO IUIOCKOCTH. OTHOCHUTENBHOCTH JBUKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBUCHMOCTH JBWXKeHUU. KpuBonuHelHoe JBUXKEHUE.
JIBukeHue Ttena, OpOIIEHHOTrO TOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JIBMXKEHHE IO
OKpPYXHOCTH. YTIJ0Basi ckopocTsk. [lepuon u yactora BpaeHus. CKopocThb
Y YCKOPEHHE NIPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

1. Usyyenue nBuxeHHs] CBOOOIHO MAJAIONIETO TeNa.

2. VzyueHue OBMXKEHUS 1O OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmpeneneHne CKOpPOCTM DPABHOMEPHOI'O JIBUKEHHUS IIPU HCIOJB30BAHUU TpEHaXKepa

«0eroBas TOpOKKa».
2. Hcropuueckass pEKOHCTPYKIUS OIBITOB lamuies 10 ONpeleNieHHIO YCKOPEHHS
CBOOOIHOTO MAJACHUS TEJl.

3. TpuHUUIBE! paboTH MPUOOPOB AJISt K3MEPEHHS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeneHue cBOOOIHOTO MaJIeHUs AJI1 U3MEPEHUs pEeaKlUy YeTIOBeKa.

5. Pacuer TpaekTopuu ABMKEHUS NEpcOHaxel paccka3zoB P.Pacmoa.
Xapaxmepucmuka OCHOBHBIX 8U008 OesmelbHOCMU: YTEHUE W OOCYXKICHHE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B MU MNPE3CHTAllMd, COCTABJIEHUE U peElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Jlnnamuka
Wuepunansueie cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BrkeHue Tena moj AeHCTBUEM
HECKOJIbKUX CHJI. [IBUKEHHE CUCTEMbI CBSI3aHHBIX Tel. J[MHaMHKa pPaBHOMEPHOIO JIBHKEHUS
MaTepUaIbHONW TOUKH IO OKpYX)HOCTU. Kitacchl cui. 3akoH BCEMUPHOTO TATOTEHUs. JBHykeHue
iaHer. MckyccrBenHble ciyTHUKM. CosiHeuHas cucteMa. Mcropus pa3BUTUS MPEICTABIEHUN O
Bcenennoii. Ctpoenue u sBommonus BeeneHHoi.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
1. H3mepenue Macchl Teja ¢ UCIOIb30BAHUEM BEKTOPHOT'O Pa3JI0KEHUS CUJIBL.
2. V3ydenwme KWHEMaTHKW W JAWHAMUKHA PABHOYCKOPEHHOTO [BW)KEHHUS (HAa IpHMepe
MaluHbl ATBy1a).
3. HM3ydenue TpeHHUS CKOIBKEHUSI.
Tpumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Ucropuueckas pexoHCTpykiusi onblToB KyinoHa M AMOHTOHa 1O OIpENEICHUIO
BEJIMYMHBI CUITBI TPEHUSI CKOJIBKECHHUS.
2. TlepBble NCKyCCTBEHHBIE CITYTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHmdeckue Ipolecchl Ha 3emile OT MEXaHMYECKHX MpPOIIECCOB B
KocMoce?
4. Tena ConmHeuHoii cucteMbl. OTKpPBITHS Ha KOHYMKE Tepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTeHne W O00CYXKJIeHHE TeKcTa craTeil
UHTEPHET-CAlTOB, OOCYXJEHHE JOKJIAaJOB M TNPE3eHTAlMid, COCTaBICHHWE U pELICHHE 3ajady,
obcyxaeHue crnocoOoB pemieHus (moaroroska k OI'D no dpuzuke).

HNMmnyibce. 3aK0H COXpaHEHHMS UMILYJIbCA
Nmnynse. M3Mmenenne umnyinbca marepuanbHOM Toukd. Cucrema Ten. 3aKOH COXpaHEHUs
MMITyJIbCA.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOML.:
1. PeakTuBHOE IBIJKEHHE B IPUPOJIE.
2. PaccnenoBanue JITII ¢ moMoIb0 3aK0OHA COXpAaHEHHS UMITYJIbCA.



Xapakmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEHHE TEeKCTa cTaTel
UHTEPHET-CANTOB, OOCYKIEHHE OKJIAJOB M TPE3CHTAINH, COCTaBICHUE M pEIICHHE 3alad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBeCHs TBepIoro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
Omnpenenenne HEHTPOB MacC Pa3IUYHbIX Tel (TpU Crocoba).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. IIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH J10 HEOOCKpeOoa.

2. HWccnemoBanue KOHCTPYKIIUU BEJIOCHUIIE/A.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNlbHOCMU: YTeHUe W OO0CYXKJIEeHHE TeKcTa craTei
WHTEPHET-CANTOB, OOCYXJICHUE IOKJIAJOB W TPE3CHTAllMi, COCTABIICHWE W peEIICHHE 3aiad,
ob0cyxaeHue crnocoboB pemieHus (moaroroska k OI'D o ¢uzuke).

Mexanuyeckue KoJieOaHUA M BOJTHBI
Mexanuueckue Konebanus. IIpeoOpa3oBaHme OHHEPTUM MPU MEXAHWYECKUX KOJICOAHMSX.
Marematuueckuii M OpYyXUHHBIH MasTHUKU. CBOOOAHBIE, 3aTyXalollMe M BbIHYXJICHHbIE
Kosiebanus. Pesonanc. MexaHnuueckue BOJHBL. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
N3yuenne koneOaHuii HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUEe W O00CYXKJIEHHE TeKcTa craTeil
UHTEpPHET-CAlTOB, OOCYXJEHHE JOKIaJOB M IMPE3EeHTAlMi, COCTaBI€HHWE U pELICHHE 3ajady,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

JIEKTPOMarHuTHbIC KOJICOAHUSI H BOJIHBI
[TepemenHsbIil anexkTpuueckuil Tok. KonebaTtenbHblil KoHTYp. BoiHyXneHHbIe U cBOOOAHBIE OM
Kosie6aHus. DM BOJIHBI U MX CBOMCTBA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[TpyHIMIIBI paJUOCBSI3U U TEJIEBUACHHUS.
Bnusaue OM uznyyeHuil Ha KUBbIE OpraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTPALUH ONBITOB 110 OMM.
OnexTpoMarHuTHoe uzinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIUS OIIBITOB AMIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHNe W O00CYXKJIeHHE TeKcTa craTeil
UHTEpPHET-CAlTOB, OOCYXKJEHHE [OKJIAJOB M TNpEe3eHTAllMi, COCTaBIEHHWE M pELIeHHEe 3ajad,
obcyxaeHune crnocoooB pemienus (moaroroska k OI'D no dpuzuke).

N

Onruka
Hcrtounuku cera. [leficTBus cBeTa. 3aKOH NPSIMOJIMHEMHOIO PAaCHpPOCTPAHEHMs CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue n3o0paxeHuil B MJIOCKOM 3epKajie. 3aKOH MpPEOMJICHHUS CBETa
Ha IIJIOCKOW TpaHMIlE ABYX OJHOPOAHBIX IpO3pauHbIX cpeld. [IpenomiieHne cBera B Ipu3ME.
Hucnepcust cBera. SIBaeHue NOJHOrO BHYTPEHHEro orpaxeHus. JIuH3pl. ToHKMEe JHMH3BIL
[TocTtpoenne n300pakeHU, co3qaBaeMbIX TOHKUMH JHMH3aMHu. a3 u 3penue. Onrtuueckue
puOOopHI.
Jlabopamopnuvle pabomui(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTanbHas MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepeHue nokasaress NpeaoMICHUS BOIBI.

3. H3mepenue (HOKYCHOTO PacCTOSHUS COOMPAFOIIEH JIMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. Wcropus uccnenoBaHusi CBETOBBIX SIBICHHI.



2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. Hsrorosienue xKajaeigoCcKoIia.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmU: YTEHHE U OOCYXJEHHME TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U MPE3CHTAllMi, COCTAaBIEHHWE W pelIeHHEe 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 /Apa
Crpoenue aroma. [lornomnienue u ucnyckanue ceera aromamu. OnTuyeckue CeKTpbl. ONbITHI
Pesepdopna. [Inanerapnas mozaens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsiioBO€ U MaccoBOE
yucia. SnaepHele cuiabl. DHEprus CBA3M AaTOMHBIX SA€p. 3aKOH DPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemenus. SnepHsie peakuuu. JleneHue U CUHTE3 sEp.
SAnepnas snepretuka. Mcrounuku sHepruu ConHua u 3Be31. Perucrpanus saepHbIX U3ITy4eHUN.
Bnusinue paaunoakTHBHBIX HM3IYYEHHM Ha >KUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOJIOTHYECKUE
pOOJIEMBI SIIEPHOIN SHEPTEeTUKH.
Ipumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wsmepenue KIIJI comneunoii 6aTapew.

3. HeBuammeble n3nmydeHus B CIIEKTPE HArPETHIX TEL.
Xapaxmepucmuka OCHOBHBIX U008 OesmelbHOCMU: YTEHUE U OOCYXJCHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYX/E€HUE NOKIAJ0B W MpPE3CHTAlUi, COCTAaBJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

@DopMbl OpraHu3anuu 00pa3oBaTeIbHOTO Mpouecca:

- TPYNIIOBas;

- UHIUBUyalbHas;

- (ponTaTBHAS.

Benyuiue TeXHOJIOTHH:

Hcnons3yloTcsi 3JIEMEHTHI CIEAYIONINX TEXHOJOTHM: MpPOEeKTHas, MpPOOJIEeMHOro OOydeHus,
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, TPOOJIEMHOrO JHAaJiora,
UTpoBasl.

OcHOBHBIE MEeTO/IbI PAGOTHI HA YPOKE:

Benymumu metonamu oOyueHUsl SBISIOTCSA: YaCTHMYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOTo
MOJICTTUPOBAHUS, AKCHOMATHICCKUI METOI.

DopMbI KOHTPOJIA:

Tak KaK 3TOT Kypc SIBIISIETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJllIaX HE CTABHUTCA.

VYyamuiics yduTcs OIEHHBaTh ceOS M JPYyrUX caM, 4YTO I[IO3BOJISIET pa3BUBATh YMEHUS
caMOaHajM3a W CIIOCOOCTBYET Pa3BHUTHIO CaMOCTOSITIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yuarerocsi. BuisBleHHE TPOMEXKYTOUHBIX M KOHEYHBIX PE3YNbTATOB YYAIIUXCS MPOUCXOAUT
4yepe3 MPaKTUIECKYIO JIeATETbHOCTh; 3a4eTHBIC Pa0OTHI:

* TeMaTudeckas MoJ0OpKa 3a7ad Pa3IMyHOTO YPOBHS CIOXHOCTH C MPEACTABICHUEM Pa3HBIX
METOJIOB pelreHus B BHJIE TEKCTOBOI0 JMOKyMeHTa, npe3eHTanuu, G-
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbl (caiiTa)

* BBICTaBKa MTPOCKTOB, MIPE3CHTAIIN;

* JIEMOHCTpAIUs DKCIEPUMEHTa, KaYeCTBEHHON 3a/ladll C KaueCTBEHHBIM (YCTHBIM WM B BUJC
MPWIOKEHUs, B TOM 4YHCIIe, MPE3CHTAIMCH) ONMMCAaHWUEM Ipollecca Ha 3aHATHH, (eCTHBAIIC
HKCIIEPUMEHTOB; (PU3MUECKUE OTUMITHA/IBL.



KajsengapHo-remaTtudeckoe mjiaHupoBaHue 7 Kjiace

Ne | Jlata
/1 | IPOBEACHUS
Ilnan | dakr

Tema 3auaTus

Hcenonb3oBanue
000py10BaHUS LIEHTPA
€CTECTBEHHOHAYYHOH U
TEXHOJIOTH4eCKOM
HANIPABJIECHHOCTEH

«Touka pocra»

IIpUMEYaHue

1. Beenenue (14)

Bognoe 3anstue. ILlenn wu | Komneroreprnoe
3a1a4n Kypca. Texnuka | obopyaoBaHue
1 0€3011aCHOCTH.
2. Poib DkciepuMeHTa B sKM3HU Yes1oBeka (34)
Cucrema evHULL, TIOHATUE O KommerotepHoe
TIPSIMBIX u KOCBEHHBIX | 000py10BaHUE
2 HU3MEPCHHSIX
OU3MUECKHUI SKCIIEPUMEHT. Ob6opynoBanue TUTSt
Bune ¢bu3nYeCcKOro | 1eMOHCTpaIuit
AKCIIEPUMEHTA.
[TorpemHocThb U3MEpEeHHUSI.
Bunasl
MOTPEIIHOCTEN U3MEPEHHUS.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
JlaGopaTtopHnast pabota O6opynoBanue st
«3mepenne oObeMa TBepAOro | 1abopaTopHBIX  paboT U
tenay. [IpaBuna opopmienus YYEHUYECKUX OMBITOB
4 1a00paTOpHOil paboTHI.
3. Mexanuka (84)
PaBHOMEpHOE u | OGopynoBaHue aJis
HEPAaBHOMEPHOE 1abopaTopHbIX  paboT U
5 JIBHJKCHUSL. YUEHUYECKUX OINBITOB (Ha
I'paduueckoe npencraBieHue Oaze xommtexros At OI'D)
6 IBUKEHU.
Pemenue rpadpuueckux 3anay,
pacder NOyTH UM  CpeIHeu
CKOPOCTH
7 HEPaBHOMEPHOTO JIBH>KECHHSI.
IMonsarue AHEPIIAU "
WHEPTHOCTH.
IlenTpobexHas cuia..
Cuna ynpyrocty, cuna tpenust | OGopynoBaHue st
JlaGopatopuas paboTa nabopaTOpHBIX  paboT U
10 «Mccnenopanne 3apucumocty | YICHHUECKIX  OMBITOB  (Ha

10




CHUIBI
BO3HMKAIOIICH B
Npy>XKUHE, OT
nedopMaruu
NPY>KUHBD».

ynpyrocTH,

CTCIICHHU

6a3e koMruiekToB 1151 OI'D)

11

JlaboparopHnas pabota
«Omnpenenenue kodddurmenta
TPEHUs: Ha TPUOOMETpE.

12

JlaboparopHnas pabota
«MccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIBL
HOPMAJILHOTO JIABJICHHSI.

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. I'mapocraruka (12y4)

13

[1moTHOCTB.
I'epona

3amaua  uaps

ObopynoBanue TUTST
JIEMOHCTpaIui

14

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacucTt
IIJIOTHOCTH

BCIICCTBA.

15

Perenue 3ana4y noBRIIIEHHON
CIIOKHOCTH

Ob6opynoBanue TUTSt
JIEMOHCTpAaIui

16

JlaBiieHME KUIKOCTHM U Tasa.
3aKkoH
[Tackansa

17

CooOmaronuecs cocyabl.

18

JlaGoparopHas pabota
«H3rotoBnenue
¢dboHTaHA»

MOACIN

ObopynoBanue s
nabopaToOpHBIX  paboT U
YUEHHYECKUX OIBITOB (Ha

19

JlaGoparopHas paboTa
«H3rotoBnenue
¢doHTaHa»

MOACIN

0aze komruiekToB st OI'D

20

3akoH [lackans. JlaBneHue B
KHUJKOCTSIX M ra3ax.
FI/II[paBJ'II/I'-Ie()KI/IG MallluHBbI.
Coob1maronyecs: Cocy/sl.

21

Brrrankusaromas cria. 3aKk0oH
Apxumena.

O6opynoBanue TUTSt
JIEMOHCTpALUI

22

JlaGopaTtopHnast pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

YCIIOBHS

O6opynoBanwue st
nabopaTopHbIX paboT W
YUEHHUYECKUX OITBITOB

23

bnoxk 3ama4d Ha 3akoH Ilackans,
3aK0H Apxumena.

O6opynoBanue TUTST
JIEMOHCTpALUI

24

brok 3aga4y Ha 3axkoH Ilackans,
3aK0H Apxumena.

5. Cratuka (104)

25 | |

| bnoxk. Peryar.

| O6opynoBanmne TUTST
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PaBHOBecwe  TBepAbIX  TE€. | AEMOHCTpALIM
MowmeHT cunsl.IIpaBuio
26 MOMEHTOB.
entp TsokecTd. | O6opynoBaHue JUIst
HccnenoBanwue Pa3IMYHBIX | JEMOHCTpAIUN
27 MEXaHUYECKUX CUCTEM
KomOuHupoBaHHbie 3a1auu,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
KomOuHupoBaHHbIe 3a1auu,
UCTIONB3YS YCIIOBUS
29 paBHOBeECHUS
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBnenue paboraromieid | 1abopatopHbix  paboT u
CUCTEMBI OJIOKOBY». | yYUEHUYECKUX OMBITOB (Ha
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
Pa6ora HaJ IPOEKTOM
«baokny.
JlaGopaTtopHnas pabota
«M3roroBnenue padboTaromien
31 CHUCTEMBI OJIOKOBY.
JlaboparopHnas paboTa ObopynoBanue s
«M3roroBnenue paboraromeid | 1abopatopHbix  paboT U
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 OdopmiieHne paboThI. KomnerorepHoe
34 3ammra npoeKToB. obopyniosanne
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KanengapHo-temaTnyeckoe niiaHupoBaHue 8 Kiace

No | Jlata Tema 3aHaTHUA
/1 | IpOBEACHUs

Ilnan | dakr

Hcnoas3oBanue
o0opynoBanust
LHeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»

npUMeyaHue

1. Beenenue (14)

Beognoe 3amsatme. llenm  u | Komnberoreproe
3a/1aun Kypca. Texnuka | o6opynoBanue
1 0€30MaCHOCTH.
2. TenyoBbie saBaeHusn (12 4)
Pa3znoobpaszue termnoBelX | Komnbroreproe
sBiieHuid. TeroBoe pacmupenue | o0opymoBaHue
2 TeJ.

JlaboparopHast pabota
«M3MeHeHus JUTHHBI TeNa MPH

ObopynoBanue Is
1a00paTOPHBIX padoT

HArpeBaHUU U OXJIKICHUN. u YYCHHUYCECKUX

3 OTIBITOB
Temmonepenaua Habmonenue O6opynoBanue IS
TETUIOIPOBOAHOCTH BOJIBI U JIEMOHCTpAIHii

4 BO3/yXa.

JlaboparopHast pabota
«M3mepenue yaenpHou
TEIUIOEMKOCTH Pa3JIMUHbIX
3) BEILIECTBY.

[1naBneHue u oTBEpACBaHHUE.
JlabopaTtopHas pabota «OTinBKa

ObopynoBanue Is

J1a00paTOPHBIX padoT
u YUEHUICCKUX
ombiToB  (Ha  ©0aze
KoMILIeKTOB it OI'D

6 napauHOBOIO COJJIaTHKA
JIaGoparopHas paboTa O6opynoBanue ams
«Habnronenue 3a miaBieHreM 1abopaTopHbIX paboT
JbIa» u YU4EHUYECKUX
7 OTIBITOB
Pemenne onuMmnuaaHeIx 3a1a4 ObopynoBanue ISt
Ha ypaBHEHHE TETUIOBOTO | JIEMOHCTPAIHI
8 Oananca
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanne  Jist
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIuit
10 Jlaboparopus kpucTamiorpadum.
Hcnapenne u KOHICHCAITHS. O6opynoBanue  mJist
11 JIEMOHCTpAIil
CocraB atmocdephl, O6opynoBanne  Jist
HabJI0IeHNe Tepexoia JIEMOHCTpAIIHA
HEHACBIIIICHHBIX ITAPOB B
12 HACBIIICHHBIE.
Brnaxxnocts Bo3myxa Ha pasHbix | OOopynoBanue  Jist
13 KOHTHHEHTAX JIEMOHCTpAINi

3. DuiekTpuyeckue siBjeHus (84)

Mukpomup. Monenu atoma,
14 cyllecTBoBaBIIMe 10 Hayasa XIX

O6opynoBanne  JIst
JIEMOHCTpALUI
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Hctopust OTKpBITUS U AEHCTBUS

KommnbrorepHoe

15 TraJIbBAHUYECKOTO JIEMEHTA obopynoBaHue
Uctopus CO3/1aHUS
351eKTpOohOpHOU

16 MaIIHHbI
OnbiTel Bonbra. Onexrpuueckuii | KomnbrotepHoe

17 TOK B DJIEKTPOJIUTAX. obopyoBaHue
Pemenue onumnuanneix 3ana4 Ha | OOopynoBanue — amst

18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
Habmtonenue 3aBucuMocTu Ob6opynoBanue s
COINPOTHUBIICHUS IPOBOJIHMKA OT | IEMOHCTpaIuit

19 TEMIEPATYPHI.
JlaGopaTopHas pabota O6opynoBanue st
«OrmpeeneHue CTONMOCTH nabopaTopHBIX padoT
M3pacX0I0BaHHOI u YU4EHUYECKUX
AJIEKTPOIHEPTHU ompiToB  (Ha  ©Oaze
10 MOIIHOCTH MOTPeOuTeNs U Mo | KOMIUIeKToB it OI'D

20 CUETUUKY»
Pemenne onumnuaaHeix 3aaa4 ObopynoBanue ISt

21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH

4. DJIeKTPOMATrHUTHBbIE siBJIeHU (34)
DNEeKTPOMArHUTHBIE SIBICHUS. O6opynoBanue ISt
DIEeKTpOU3MEPUTEIHHBIE JIEMOHCTpAIIHA

22 IPUOOPHI.
MarnuTHas anomanus. | OOopynoBanue s
MaruutHele JIEMOHCTpAIHiA

23 Oypu
PaznoBugHOCTH

24 JJIEKTPOABUTATENEH.

5. OnTnueckue sijaeHus (74)
HcTounuku cBeTa: TEIIOBbIE, ObopynoBanue ISt

25 JTFOMHHECIICHTHBIC JIEMOHCTpAIIHA
MHorokpatHoe n300paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
MBroToBUTH MEPUCKOIT U C €TO O6opynoBanne  Jist
MIOMOILBIO MPOBECTHU | AEMOHCTpaLUl

27 HaOJIIOAEHUS
[IpakTH4eckoe NCOIb30BaHUE ObopynoBanue ISt

28 BOTHYTHIX 3€pKaj JIEMOHCTpAITNi
3pUTENbHBIE HILUTIO3HH, O6opynoBanue  mJist
MOPO’KIaeMBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHA

29 cBera. Mupaxu.

30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnonb30BaHne 3aKOHOB CBETA B

31 TEXHUKE

6. YesioBek u mpupoaa (44)

32 | 17.05 ABTOMaTHKa B Hallled )KM3HH . KomnerorepHoe

33 | 24.05 Panno v teneBunenue obopysoBanue
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31.05
34

AJIbTepHATUBHBIE HCTOUYHUKHU
SHepruu. Buael asekTpocTaHunii

KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAaHHUE 9 kaacc

Ne | JlaTa
/1 | IpOBEACHUs
IInan | ®akr

Tema 3aussTus

Hcnoabs3oBanue
o0opynoBaHust
LHEeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEHl
«Touka pocra»

IIpUMEYaHUE

1. BBenenue (14)

BBonnoe 3anstue. llenmu wu | KomnerotepHoe
3a/1a4u Kypca. Texnuka | o6opynoBaHue
1 0€30MacCHOCTH.
2. Kmnemaruka (7 4)
CrniocoOsl onucanus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBVDKCHUS JIEMOHCTPAIIHIA
[IpsimonuHeitHOE paBHOMEPHOE O6opynoBanue  Jist
JBUKCHHE o IJIOCKOCTH? | TEMOHCTpAIHiA
Cmotps
3 U3 KaKOW TOYKH HAOJIIOIaTh
OTHOCUTENBHOCTD JIBHXKCHHUSI. O6opynoBanue  Jyist
4 CnoxeHue IBUKECHUM. JIEMOHCTpAIui
Jlabopamopnvie pabomol: O6opynoBanue st
«3yuenme nBuKeHUs: CBOOOAHO | JaOOpaTOpHBIX paboT
najaromiero tenay, «M3ydenne u YUEHUICCKUX
5 JIBUKCHHSI TeJIa 110 OKPY>KHOCTH» | OTBITOB
Kak u kyna nonerena pumHeBass | O6opynoBanue — AJis
koctouka? Pacder TpaekTopuu JIEMOHCTpAIIHiA
JIBU>KEHUSA TEJl U IEPCOHAXKEN
pacckaszoB P.Pacms 0
6 MioHxay3eHe
Hcropudeckast peKOHCTPYKITUS O6opynoBanue ISt
OIIBITOB lNanmnes 10 | IEeMOHCTpauuin
OTIpeJIeJIEHUI0
7 YCKOPEHHS g.
Omnpenenennue CKOpOCTH O6opynoBanue Uit
PaBHOMEPHOTO JIBIXKEHUS TIPU JIEMOHCTpAIIHiA
WCIOJIb30BaHUU TPEHAXKepa
8 «OeroBast TOPOKKa.
3. lunamuxka (84)
Cuna Bonu, cuna yoexxaenust win | O0opynoBanue — Juis
9 cuia - pu3nyeckasi BelIuyuHa? JIEMOHCTpALMI
Jlabopamopnas paboma: ObopynoBanue s
10 «3mepeHne mMacchl Tenna» 1abopaTopHbIX paboT
JIBr>keHue Tena 1moj AEMCTBUEM 1 YICHHHCCKHX
11 HECKOJIBKUX CHII OTBITOB
JIBM>KEHUE CUCTEMBI CBA3aHHBIX O6opynoBanue  JIst
12 Tel JIEMOHCTpAIil
Jlabopamopuvie O6opynoBanwue st
13 pabomul: «V3ydyenue TpeHus | 1abOpaTOpHBIX PadboOT
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CKOJIBKEHUSDY u YUEHUYIECKUX
OTIBITOB

JuHamuka paBHomepHoro | OGopynoBanue  yis

14 JIBUKEHHUSI 110 OKPY>KHOCTH JIEMOHCTpAIH
Ucropus pasButus | O6opynoBanue s
MpeICTaBICHUI JIEMOHCTpAIui
0 Bcenennoti. Conneunas

15 CUCTEMA.
OTKpBITHS HA KOHYHUKE TIEpa. O6opynoBanue ISt
IIepBbie HUCKYCCTBEHHBIE | IEMOHCTpALUI
CIyTHUKH

16 3emun.

4. Umnyanc. 3aKoH coxpaHeHusi uMnyJibca (34)

17 Kak BbI IXTy Ha30BeTe... Kommnsroreproe
PeaktuBHOE JIBUKECHUE B obopynosatne

18 MpUpPO/IE.
Paccnenosanue JITII ¢ momompro | KomnerorepHoe

19 3aKOHA COXPaHEHMsI UMITyJIbCa o0opynoBaHue

5. Cratuka (24)
Jlabopamopnas paboma: ObopynoBanue s
«OmpeneneHue NEHTPOB Macc mabopaTOpHBIX padoT
Pa3IMYHBIX TeJ (TPH CIIOCO0a)» u YU4EHUYECKUX

20 OTIBITOB
[Ipumenenue npocteix | KommbroTepHoe
MEXaHH3MOB B CTPOUTEIILCTBE: OT | 00OpyIOBaHHE
3eMJISIHKH 10

21 HeOoCckpeda

6. Mexannyeckue KoJ1e0aHus M BOJHBI (34)

Bunst  mastHukoB  u  ux | OOopynoBaHue s
22 KOJIeOaHui JIEMOHCTpAIHi
23 UYro nepenocur BonHa?
KonebarenpHble  CHUCTEMBI B
24 MIPUPOJIE U TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIeOaHUS U BOJIHBI (24)
DKcrepruMeHTalTbHasl TPOBEpKa KommbrotepHoe
25 cBOICcTB DM BOJIH. o0opynoBaHue
Uccnenosanue Komneroreproe
3JIEKTPOMArHUTHOTO o0opyoBaHue
26 n3nydenns CBU-neun
8. OnTuka (44)
. U3rotoBnenue Mmoenu Komneroreproe
27 KaJleljocKora. obopynoBaHnue
DKcrepuMeHTalbHast TPOBepKa Ob6opynoBanue s
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIHii
Jlabopamopnas paboma: ObopynoBanue s
«3mepenne noka3zarens 1abopaTopHbIX paboT
MPEJIOMIICHHUS BOJIBI» u YUCHHUYECKUX
29 OTIBITOB
Kak ornnuatorcs mokazarenu Ob6opynoBanue s
30 MPETIOMIJICHUS IIBETHOTO CTEKIIA JIEMOHCTpaIHi

9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
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31

Ilorymomenne W HCIYCKaHHE
cBeTa
aToMaMu. ONTHYECKHUE CIIEKTPHI.

32

Nsmepenne KIIJ[  cosHeuHOM
Oarapeu

33

Bausuue paarnOaKTUBHBIX
H3Hy‘leHHﬁ Ha KUBbIC OPIraHHU3Mbl

34

Crioco0b1 3alllUTBI OT
PaaOaKTUBHBIX I/I3J1y‘I€HI/II71

KommnbrorepHoe
obopymoBaHue
Komneroreproe
obopynoBaHue

17




