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HosicHUuTeEIbHASA 3aNIMCKA
Pabouas nmporpamma BHEYpOUHOI JIesATENBHOCTH MO (u3uke 1ist 7 - 9 KJ1acCoB COCTaBIIEHA
Ha OCHOBE NMPUMEPHON MporpaMmsel 1o ¢usuke ais 7 — 9 kiaccoB (mox penakiueit Kysnerosa
A.A.), M.: «IIpocsemienue», 2017 u COOTBETCTBYET
- ®enepansHoMy 3akony «O0 obpazoBanuu B Poccuiickoit @enepammm» Ne273-D3 ot 29.12.2012
roja;
-DenepanpbHOMy — 00pa30oBaTEIbHOMY  CTaHIApPTy  OCHOBHOTO  o0miero  obpa3oBaHmuS,
YTBEPKIEHHOMY IpHKa3oM MuHuctepcTBa oopasoBanus u Hayku PO Ne1897 o1 17.12.2010 rona;
-[Ipuka3zy MunuctepcrBa oOpazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHecenum
U3MEHEeHUH B (enepanbHbli 00pa3oBaTeNbHBI CTaHAAPT OCHOBHOTO OOIIEro 0oO0pa3oBaHUA,
YTBEpKAEHHBIN npukazoM MuHHCTEpcTBa 0Opa3zoBanus u Hayku PD» Nel897 or 17.12.2010
rojia»
-O0pa3oBaTenbHOM MPOrpaMMe OCHOBHOTO OOIIIETO 00pa30BaHus;
-YyeGHOMY many OV
- [IpumepHoO#t IporpaMme OCHOBHOTO 00111eT0 00pa3zoBanus 1o (pu3nke (0a30BbIN YPOBEHB).
[IporpamMma paccuutana Ha 34 yacoB — 1 yac B Hezgento B 7 kinacce, 34 yacoB — 1 yac B
Heaelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.
Jannas paboyas mporpamma BHEYpPOUHOU JesTenbHOCTH No ¢usuke ania /7 — 9 kiaccoB
COCTaBJICHA HAa OCHOBE IICHTPOB 0Opa30BaHUSl E€CTECTBEHHO-HAYYHOM M TEXHOJIOTHYHOU
HanpaBieHHocTel («Touka poctay)(yTBEepKIIEHBI pacnopsbkeHrneM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepaunu ot 12.01.2021 r. Ne P-6) u npenycMmarpuBaeT NpoBEACHUE 3aHATHH C
UCIONIb30BaHNEM 00opyaoBaHus 1eHTpa « Touka pocTta»

Ilnanupyemble pe3yabTaTbl OCBOEHHMSl NPOrpaMMbl BHEYPOYHOH /JAeSIT€IbHOCTH
«3anumaresibHasi (pusuka» (¢ UcHoJib30BaHHeM oOopynoBanusi «Touka pocra»)B 7-9
KJlaccax.

Peanuzamus nporpaMmmbl CHOCOOCTBYET TOCTHKEHUIO CIEIYIONINX Pe3yJbTATOB:

JIu4HOCTHBIE:

B cepe MMUHOCTHBIX YHUBEPCATIBHBIX YUEOHBIX IEHCTBUMN yUaIlIUXCS:

* y4yeOHO-T03HAaBATENIbHBIM HHTEPEC K HOBOMY y4eOHOMY MaTepHaily U cliocobaM perieHust HoBOi
3aJa4u;

* OpHMEHTAIMsl Ha TIOHUMAaHUE MPUYUH yCIeXa BO BHEYYeOHOW JeATeNbHOCTH, B TOM YHUCJIE Ha
CaMOaHaJIM3 U CAMOKOHTPOJIb PE3yJIbTaTa, HA aHAJIU3 COOTBETCTBUS PE3YJIbTaTOB TPEOOBAHUAM
KOHKPETHOH 3ajauu;

* CIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUYEOHOH 1€ TEIbHOCTH;
Obyyarowuiics NOIYUUM 03MOACHOCIb 01 POPMUPOBAHUA!

* BHYTPEHHEW IO3UIMH IIKOJIbHUKA HAa YPOBHE IIOJOXKUTEIBHOIO OTHOIIEHUS K UIKOJIE,
NOHUMaHMs HEOOXOAMMOCTH YUYEHHs, BBIPAKEHHOTO B MpeoOiajaHui yuyeOHO-T103HaBaTeIbHbBIX
MOTHBOB;

* BBIPQXKEHHOM yCTOMUMBON yueOHO-T103HABATEIbHON MOTHBALIUN YUCHHUS;

* YCTOMUYMBOro y4eOHO-I103HABATEIBLHOIO HHTEPECA K HOBBIM OOIIMM CII0co0aM peleHus 3a/1a4.

MeranpeamerHbie:

B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YU€OHBIX IEUCTBUN yUaIIUXCS:

* IUIAHUPOBATb CBOU JEHCTBHUS B COOTBETCTBMM C IIOCTABJICHHOM 3a/ayedl U YCIOBUAMU €€
peanu3anny, B TOM 4KCIIe BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE MIPABUIIA B TNIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;

* OCYLIECTBJISITH UTOTOBBIN M MOIIArOBBIN KOHTPOJIb IO PE3YJIbTaTY;

* OLICHMBATh IPABWIBHOCTH BBIIIOJIHEHUS JCUCTBUSA HA YPOBHE aJCKBATHOW PETPOCHEKTHBHOMN
OLIEHKH COOTBETCTBUS PE3yJIbTaTOB TPEOOBAaHUAM AAHHOM 3aJauu U 3aJauHON 001acTH;



* QJICKBaTHO BOCIIPHHHUMATH MTPEUIOKEHUS U OIICHKY YUHUTENIeH, TOBAPHILEH, pOAUTENICH U IPYTHX
JIIOICH;

* pa3nuyaTh Croco0 U pe3ysIbTaT JACHCTBHSL.

Obyuarowuiics noLy4um 603MOACHOCMb HAYUUMCA:

* B COTPYJHHYECTBE C YUUTEIEM CTABUTh HOBBIC yUEOHBIC 33/1auH;

* MIPOSIBJISITH O3HABATEIHHYIO HHUITUATHBY B YI€OHOM COTPYTHHUYECTBE;

* CaMOCTOSITENIPHO aJICKBATHO OIIGHWBATh IPABWIIBHOCTH BBIMIOJHEHUS JCWCTBUS U BHOCUTh
HE00XO0IUMBIC KOPPEKTUBBI B HCIIOJTHEHUE KaK 110 X0y €r0 pean3aliu, TaK U B KOHIIE ICHCTBUSI.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

* OCYUIECTBJISATh MOUCK HEOOXOAMMON MH(OpPMALMU AJisl BBHIIOJHEHUS BHEYYEOHBIX 3aJaHUN C
UCTIOJIb30BAaHUEM YUYEOHOI JHUTepaTrypbl M B OTKPHITOM HH(OPMAIIMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINH, CIPAaBOYHUKOB (BKIJIIOYAsi JJIEKTPOHHBIE, LU(GPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAINIO) BEIOOPOYHOM HH(POPMAIIUK 00 OKPYIKAIOIIEM MUPE U O cede
caMoOM, B TOM YHCJI€ C TOMOIIbI0 HHCTpYMeHToB MKT;

* CTPOHUTH COOOIIEHHMSI, IPOCKTHI B YCTHOM U MUCbMEHHOH (opMme;

* MPOBOJIUTH CPABHEHUE U KJIaCCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPUSIM;

* YCTaHaBIIMBATh MPUUUHHO-CJIC/ICTBEHHBIC CBSI3U B M3y4a€MOM KPYTe SIBJIICHU;

* CTPOUTH pacCyX AeHHUs B (GopMe CBSI3U MPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro CTPOCHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCAL:

* OCYHICCTBIISATH PACIIMPEHHBIA TOUCK WH(POPMAITUHU C UCTIOIH30BAHHUEM PECYPCOB OMOIMOTEK H
cetu HTEpHET;

* 3amuChIBaTh, (UKCUPOBATH HWHGOPMALKIO 00 OKPYXKAOIIMUX SBICHUSIX C TOMOIIBIO
uHcTpymeHToB KT

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIECHHSI B YCTHOW U MUCbMEHHOH (opMme;

* OCYIIECTBISATh BBIOOp HambOosee d3(HPEeKTUBHBIX CITOCOOOB pelieHus 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUH;

* CTPOUTH JIOTUYECKOE pPacCyX/I€HHE, BKJIIOYAIOIIEE YCTAHOBJIEHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBS3€EH;

* MOTYT BBIHTH Ha TEOPETUUECKUN YPOBEHb PEILICHUS 3ajjau: PELIEHHUE 10 ONPEIETICHHOMY IUIaHy,
BJIaJICHUE OCHOBHBIMU MIPUEMAMU PEIICHUS], OCO3HAHMS IESITEIIbHOCTU IO PEHICHUIO 3a/1a4u.

B chepe kKoOMMYHHMKATUBHBIX YHUBEPCATBHBIX YIEOHBIX AEHCTBHUMA yUalTUXCSA:

* QJICKBaTHO MCIOJIb30BATh KOMMYHHKATHUBHBIE, PEK]IE BCETO - PEUEBBIE, CPEICTBA JIJISI PELICHUS
pa3IMYHbIX KOMMYHHUKAaTHUBHBIX 3a/1ay, CTPOUTh MOHOJIOTHUECKOE COOOIleHHEe, BIAIETh
JIajgornyeckor (hopmMoil KOMMYHUKAIIUHU, HCTIONB3Ys, B TOM YHCIE CPEJICTBA U WHCTPYMEHTHI
UKT u gucTaHIMOHHOI0 OOIIEHNS;

* IONyCKaTh BO3MOKHOCTh CYIIECTBOBAHUSA Yy JIIOJICH Pa3IMYHBIX TOYEK 3PEHUS, B TOM YHUCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOU, MU OPHUEHTHUPOBATHCSA HA IMO3UIIMIO0 MApTHEpAa B OOIMICHUU U
B3aMMO/ICHCTBHY,

* YYUTBHIBATh pA3HbIE MHEHUS M CTPEMHUTBCA K KOODPJAMHAIMM pA3IMYHBIX [O3UMLUUNA B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TO3UIIUIO;

* IOTOBAPUBATHCSA M IPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESITEIHOCTH, B TOM YHCTIE
B CUTYAallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiicst NOIYYUM 803MOACHOCIb HAYUUMbCSL:

* YYUTHIBATh U KOOPAHMHHUPOBATH B COTPYAHHUECTBE OTIUYHBIE OT COOCTBEHHOM MO3UIIUU APYTUX
b1 {001 (7

* YYUTHIBATh Pa3HbIE MHEHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MMO3UIIUIO;

* IOHUMAaTh OTHOCUTEIHFHOCTh MHEHHH ¥ IMOJX0/IOB K PEIICHHUIO TPOOJIEMBI,



* apryMEHTUPOBAaTh CBOK TMO3ULHUI0 M KOOPJAUHUPOBATh €€ C IMO3ULMSIMU IapTHEPOB B
COTPYAHUYECTBE NP BHIPAOOTKE OOIIETO PELIeHUs B COBMECTHOM JIeATEIbHOCTH;

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

* OCYIICCTBISITh B3aUMHBIM KOHTPOJb U OKa3blBaTb B COTPYAHHUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIIb.

IIpeamerHbIe:

- OPHUEHTHPOBATHCA B SABICHHUAX M OOBEKTaX OKPYXKAIOMIETO MHUpA, 3HAaTh TPAHMULBI HX
MIPUMEHUMOCTH;

- IOHUMATb ONpeAeeHUs PU3NIECKUX BETMUYNH U IOMHUTH ONpeAestomue GopMyIbl;

- IOHUMATh KakKuM (U3NYECKUM MPUHIUIIAM U 3aKOHAM MOJYUHSIOTCS T€ WIM UHBIE OOBEKTHI U
SBJICHUS IPUPOJIBL;

- 3HaHME MOJIETU TIOMCKA PelIeHuN A 3a71a4 1o pusmke;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJICIH SABJICHUN 1 0OBEKTOB OKPYIKAIOIIET0 MUPA;

- aHaJIM3UPOBATh YCIOBHUE 3a/1a4H;

- iepepopMyIUpPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOIHYIO 3a/1a4y JpYyToi;

- COCTAaBJIATH IUUIaH PEILICHHUS;

- BBIJIBUTaTh U MIPOBEPATH MpejiaraeMble JJis PEUICHUs] TUIIOTE3bL;

- BJIaJICTh OCHOBHBIMU YMCTBEHHBIMU OIEPALIUSIMHU, COCTABIISIONIMMU ITOUCK PELICHUS 3aauu.

Coaep:xaHue NporpaMMbl BHEYPOYHOM 1eSITeIbHOCTH
7 KJ1ace

Beenenne. Beognoe 3ansrue. Lenu u 3anaun kypea. TexHuka 6e30MacHOCTH.

PoJib 3xciepuMeHTAa B ’KU3HH YeJI0BeKa.

Teopusa: 3yuntb OCHOBBI TeOpuM norpemHocreld. [lorpemHocT npsMbIX U KOCBEHHBIX
U3MEPEHHM, MAaKCHMaJlbHAs IOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, YyYeT MOrPEemHOCTEN
U3MepeHuil mpu mocTpoeHuu rpadukos. [IpencraBneHue pe3ynbTaToB U3MEpEeHUl B (opme
TaOIuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATH NPU BBIIIOJHEHUH YKCIIEPUMEHTATbHBIX
3aj1a4, IPaKTHYECKUX padoT. (¢ Mcmoab3oBaHneM odopynoBanusi «Touka pocTay)
Xapakmepucmuka 0CHOBHBIX 8UO08 0EsIMENbHOCHU!

[TpuBoauTH TpUMepbl 0OBEKTOB M3Yy4YeHUs PU3MKU (Pu3nyeckue SBICHUS, (U3NUYECKOE TEIO,
BEIECTBO, (huznueckoe nosue). Habmoaate u ananu3uposats puznyeckue sipieHus (PUKCUpoBaTh
U3MEHEHUs CBOMCTB OOBEKTOB, CpaBHMBaTh HX U 0000mars). Ilo3HakomuTbCa C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHusa Npupojabl. COoopka MpuOOPOB U KOHCTPYKIIMH.
Hcnonp30BaHne H3MEpPUTENbHBIX NPUOOPOB. BoimonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX
pabot. /lmarHoctuka M ycTpaHeHHE HEHCIIpaBHOCTEH NpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JaHHbBIX.

Mexanuka.

Teopus: PaBHOMEpHOE ¥ HEPABHOMEPHOE NBIDKEHHE. | paduueckoe mpejcTaBiIeHUE IBUIKEHUS.
Pemenune rpaguueckux 3agad, pacder MyTH U CPEeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBMIKEHHS.
[TonsitTue muepuuu U uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHue naHHBIX (U3HYECKUX
MOHSITUN B KU3HEAEATEIbHOCTH YenoBeka. Cuia ynpyrocTH, cuia TPEHHUs.

Ilpakxmuka: ViccnenoBanue 3aBUCUMOCTH CHJIBI YNPYTOCTH, BO3HMKAIOIIEW B MpYy>KUHE, OT
cTerneHu Jedopmanuu npyxuHsl. OnpeneneHue koddduuumenta TpeHuss Ha TpubOomerpe. (¢
HCN0JIb30BaHueM obopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIABJICHMSL.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCHU.



Amnanu3 tabnui, rpaduxos, cxem. [Tonck oObsIcHeHHS HaOIIOaeMBIM COOBITUSIM. OTpenaeeHne
CBOWCTB MPUOOPOB IO YepTekaM M MOAENSAM. AHAIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIUil.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEJIO OTCYETAa U CBS3BIBATH €r0 C CHUCTEMOM
KoopauHar. Mcnonap3oBaTh cucteMy KOOPAMHAT JJIsl U3yUEHUS MPSMOJIMHENHOTO JBUKEHHUSI TEIa.
C6opka nmpubopoB U KOHCTpyKuui. Vcrnonb3oBaHue M3MepUTeNbHbIX MpUOOpoB. Beimonnenue
JTa00paTOPHBIX M MPAKTUYECKUX PadoT (¢ Mcmob3oBaHneM oboopyaoBanusi «Touka pocray).
JluarHocTka ¥ yCTpaHEeHHE HeHCIIpaBHOCTEH puOopoB. BeicTparBaHue rUoTe3 Ha OCHOBaHUU
uMerImxcsd AaHHblX. KoHCTpyupoBaHue W MOJENMpPOBAaHHME. BBINOIHEHHME 3aJaHUN 110
YCOBEpPLIEHCTBOBaHUIO MpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONbITOB. PaszpaGorka u
IPOBEPKAa METOAMKH SKCIEPUMEHTaIbHOH paboThl. PaboTa B Manbix rpynmnax. AHaJIH3HPYIOT,
BbIOMPAIOT U OOOCHOBBIBAIOT CBOE pelleHue, aeicTBus. IlpeacraBienue pe3yiabTaToB HMapHOM,
IpyNIOBOH JAESTEIbHOCTU. YUYacTUE B JUAIOr€ B COOTBETCTBUM C IpPaBUJIAMH PEYEBOIO
MIOBE/ICHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3axkoH Ilackais, ruIpocTaTudyeckoe AaBICHHE, COOOLIArOIINECs
CoCy/bl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJKUBAIOIIAs CUJIa B DPA3JIMYHBIX CUCTEMax; HpUOOpBl B 3aaadax
(coobmiarommecst COCybl, THIPABINYCCKUE MAIIUHBI, PhIYard, OJIOKH).

OKCIIEpUMEHTAJILHBIE 3a/1aHUS:

1 )u3smepenue cunsl Apxumena,

2)uzMepeHrue MOMEHTa CUJIbl, IEHCTBYIOLIETO Ha phlyar,

3)uzmepeHuepaboThl CHIIBI YIIPYTOCTH TPU HOJbEME Tpy3a C IOMOIIBIO IMOJBHKHOTO HIIH
HETOJIBIKHOTO 0JIoKa(C McmoJib3oBaHueM obopynoBanus «Touka pocray)

Xapakxmepucmuka 0CHOBHbIX 6UO08 0eAMeNbHOCHIU.

Ananu3 Tabmui, rpaduxos, cxem. [lowck oObsicHeHuss HaOmomaeMbiM coObiTHsM. COOpKa
npubOpoB U KOHCTpyKUMH. lMcmonb3oBaHue H3MEpPHUTENbHBIX HNPUOOPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTHYECKUX padoT. /lnarHocTika u ycTpaHeHHEe HEUCIIPAaBHOCTEH MPHOOPOB.
BeicTpanBaHne TMIOTE3 Ha OCHOBAaHMM UMEHOIIMXCA JAaHHbIX. KoHcTpyumpoBaHue u
MojienrpoBaHue. Pabota B ManbIx rpynnax. AHaAJIU3UPYIOT, BEIOMpatOT U 00OCHOBBIBAIOT CBOE
pemeHue, nenctBus. llpeacraBieHue pe3ynbTaToB IMAPHOW, TPYNIOBOM  JEATEIBHOCTH.
[TonroroBka cooOLIEHU U JOKJIAJOB. YUacTHe B IUAJIOre B COOTBETCTBUH C TIPaBUIIaMU PEUEBOTO
MIOBE/ICHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHoBecue TBepABbIX Tel. Y clloBUsA paBHOBecus. MomeHT cuibl. IIpaBuio
MomeHTOB. llenTp  Tsbkectu. MccnenoBaHue — pa3iMYHBIX — MEXaHMUYECKHX  CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOIB3Ysl YCIOBHS paBHOBECHSL.

Ilpaxmuxka: VI3roToBiieHne paboTaromiei CUCTeMbI OJIOKOB.

Xapaxkmepucmuka 0CHOBHBIX 8UO08 0eAMENbHOCHU.

AHanu3 tabnuu, rpaduxos, cxeM. [lorck o0bsicHeHus HaOM0gaeMbIM cOObITHAM. Onpenenenne
CBOWCTB MPUOOPOB IO YepTekaMm M MOAENAIM. AHAJIN3 BO3HUKAIOIINUX MPOOJIEMHBIX CUTYalUH.
HaGnromaTe neiicTBHE€ MPOCTBIX MeXaHW3MOB. I[lo3HakOMHUTBCS ¢ (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEpPAOE Tenoy». Permiare 3agauM Ha MPUMEHEHHE YCIOBUs(IPaBUIa) paBHOBECHUS
piyara. [IpuMeHsTh ycnoBue (NMpaBUIIO) pPAaBHOBECHS phlyara i OOBSCHEHUS JEeHCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIIOJNB3YEMbIX B TeXHHUKE M B ObTy. COopka mpuOOpoB u
KOHCTpyKUuH. Mcnonp30BaHue H3MEpUTENbHBIX NpUOOpOB. BeImonHeHHe 1abopaTOpHBIX U
IpakTU4YecKux paboT. J[marHocTuka WycTpaHeHUE HEHCIpaBHOCTEW MpubOpoB. BricTpanBaHue
TUIOTE€3 Ha OCHOBAaHMU UMEIONIMXCA JaHHbIX. KOHCTpyupoBaHWE U MOJEIHMPOBAHHUE.
BrimosnHenue 3agaHuil O yCOBEPLICHCTBOBaHHMIO MpUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka u mpoBepka METOJUKH IKCIIEPUMEHTATIBHON PabOThlI.

Pabora B MasbIX rpynmnax. AHAIM3UPYIOT, BEIOMPAIOT 1 00OCHOBBIBAIOT CBOE pellIeHuE, TeHCTBHSL.
[IpencraBnenue pe3ynbTaTOB MAPHOM, TPYIMIIOBOM aesTenbHOCTU. [lonroroBka cooOmeHuil u
J0K1ag0B. OCyIIECTBISAIOT CaMOOLEHKY, B3aUMOOLIEHKY JEATEIbHOCTH. YUYacTHE B JUAJIOTE B
COOTBETCTBUH C ITPAaBUJIAMH PEUYEBOTO TIOBEICHUS.



8 kiace

TenJioBble sIBJICHUS.
TermoBoe pacumpenue teil. [Ipoueccsl IIaBiIeHus 1 OTBEPACBaHUs, UCIIAPEHUS U
KOHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habmronenue TastHus Jibia B BOJIE.
2. CKOpOCTh UCHIAPEHUSI PA3TTUYHBIX KUIKOCTEH.
3. TeroBbIe ABUTATENH Oy TyIIETO.
Jlabopamopnvle pabomel (¢ HCMOJIb30BaHHEM 000pyaoBanns «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHUHU.
2. OrnuBKa napauHOBOro CONIATUKA.
3. Habnronenue 3a miIaBjaeHUEM JIbAa
4. OT uero 3aBUCUT CKOPOCTh UCHAPEHHUSI )KUJIKOCTU?
5. HabmroieHue TenaonpoBOJHOCTH BOJBI M BO3/1yXa.
Xapaxmepucmuka 0CHOBHbIX 8U008 OesIMENbHOCU:
CaMocTosATeIbHO (OPMYIUPYIOT IMO3HABATEIBHYIO 3a7ady. YMEIOT C IOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarollylo uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHUOOPOB.
Brimonnenue nabopaTOpHBIX M MpakTUYECKUX paboT. JlmarHoctuka W yCTpaHEHUE
HEUCHpPaBHOCTEH mpuOopoB. BeicTpamBaHMe TUIOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MOJEIMpPOBAHUE.
Brinonnenue 3agaHuii MO yCOBEpUICHCTBOBaHUIO NpuOOpoB. Pa3paboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka W TpoBEpKa METOJMKH SKCIICPUMEHTAIbHON paboThl. PaboTa B Mabix
rpynnax. AHaJM3UPYIOT, BEIOUPaOT 1 000CHOBHIBAIOT CBOE pelieHue, Aeiictus. [IpencraBnenue
pe3yJIbTaTOB MAPHOW, TPYNIOBOM JEATEIBHOCTH. Y4YacTHE B JHAJIOrNEe B COOTBETCTBHHM C
MIpaBUJIaMU PEUYEBOrONOBEICHMUS.

DileKTprYecKHe sIBJIeHUS.

Muxkpomup. Mozenu atoma, cymecrtsoBasiure 10 Hayana XIX. Mcropust OTKpeITHS U IEUCTBUSA
raJlbBAHUYECKOTo 3jieMeHTa. Vcropust co3nmanust anektpodopHoil MamuHbl. OnbiT BombTa.
DNEKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnojib3oBanueM odopynopanus «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHWYECKUE DTIEMEHTHI.

3. Pabota snekrpodopHOMMaIINHEI.

4. OnbiTel Bonbra n 'anpBanu.

Jlabopamopnvie pabomoi:

1. Coznanue raabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYUYHBIX CPEJCTB.

2. DIEKTPUYECKUM TOK B )KHJIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYnpaBisioT cBoel MO3HABATENbHON 1 y4eOHO! e TeIbHOCTHIO OCPECTBOM TOCTAHOBKH IIEJIeH,
IJIAHUPOBAHUS, KOHTPOJS,, KOPPEKIMH CBOMX JEHUCTBUM M OLEHKH YCHEIIHOCTH YCBOECHUS.
CpaBHMBAIOT CHIOCOO0 M pe3ysIbTaT CBOMX JEHCTBUH C 0Opa3loOM - JIMCTOM CONPOBOXKJICHHS.
OO6napyxuBatoT  OTKJIOHEHHUs. OOayMBIBAlOT NPUYMHBI  OTKJIOHEHWH.  OCyIecTBISIOT
CaMOKOHTPOJIb HMB3aMMOKOHTPOJb. VICmonbp30BaHUE HM3MEPHUTENbHBIX MPHOOPOB. Beimonnenue
71a00paTOPHBIX U MPAKTHYECKUX paboT. J{narHocTuka u ycTpaHeHHe HEMCIPAaBHOCTEH MPHUOOPOB.
BeicTpanBaHue rumoTre3 Ha OCHOBAaHMM HUMeEOLMXcAd JaHHbBIX. KoHcTpyupoBaHue u
MOJICJINPOBAHUE.

DJIeKTPOMATHUTHbDIE SIBJICHUS.
MarnuTHoe mojie B BemiecTBe. MarHutHas aHomanusi. MarHutHbele Oypu. Pa3zHoBHIHOCTH
AIIEKTPOU3MEPUTETBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENEH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):
1. HarmsagHOCTh OBEAECHUS BEECTB B MATHUTHOM IIOJIE.
2. Ilpe3eHTanii OMarHUTHOM T0Jie 3eMJIM U O MAarHUTHBIX OypsiX.



3. JleMoHCTpanusi pa3sHOBUAHOCTEH JIEKTPOU3MEPUTETHHBIX TPHOOPOB.

4. HarnsiiHOCTh pa3HOBUAHOCTEH JIEKTPOABUTATENEH.

Jlabopamopnvie pabomei: 1. UccnenoBaHue pa3iuyHbIX 3JIEKTPOU3ZMEPUTEIbHBIX TPUOOPOB.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCTIU:

YpaBisitoT cBoel O3HaBaTEIbHON U Y4eOHOH JesITeNbHOCThIO TOCPEACTBOM ITOCTAHOBKH IIEJIEH,
IUIAHUPOBAHMSI, KOHTPOJIS, KOPPEKLMHU CBOMX JAECUCTBUM M OLEHKHM YCIIEHIHOCTU YCBOEHUS.
CpaBHUBaIOT crocod W pe3yibTaT CBOMX JACUCTBUN C 00Opa3lloM - JIMCTOM COIPOBOXKICHUS.
OOHnapyxuBatoT  OTKJIOHEHHs. OOIyMBIBAIOT TNPUYMHBI  OTKJIOHEHHWH. OCyIIECTBISIOT
CaMOKOHTPOJIb UB3aUMOKOHTPOJIb.

OnrTuyeckue siBJICHUS.

HcTouHuKM cBeTa: TEIUIOBBIE, JIOMUHECLEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHE KaMmepshl -
o0cKkypa W HcclefoBaHHE M300pakeHUs C MOMOIIBI0 Mojaenu. MHOrokpatHoe H300pakeHue
IIpeIMeTa B HECKOJIBKUX IIOCKUX 3€pKajiaX. M3roTOBUTH MEPUCKOIN U C €70 IIOMOIIbIO IIPOBECTH
HaOmoneHus. [IpakThyeckoe UCHONB30BaHWE BOTHYTHIX 3€pKaj. 3pUTENbHBIC HILIIO3HH,
MOPOKIAEMBIETIPEIIOMIIEHUEM cBeTa. Mupaku. Pa3BuTre BOJIOKOHHOW ONTUKU. Mcrionp30BaHue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. Pa3nuyHble HCTOYHHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIBKUXIIJIOCKUX 3€pKaax.

3. U300paxkeHne B BOTHYTHIX 3epKajax.

4. Ucnionb30BaHtE BOJTOKOHHOM ONTHKHU.

5. YcrpoiictBo (hoToamnmnaparoB, KHHOMPOESKTOPOB, KaJIEHIOCKOIIOB.

Jlabopamopusie pabomul:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAHHE U300paKEHUS C IOMOIIBI0 MOJIETH.

2. IIpakTHieckoe NpUMEHEHHE TUIOCKUX 3epKall.

3. IIpakTHuecKoe UCIOIb30BaHUE BOTHYTHIX 3€pPKal.

4. VzroroBneHue nepuckona u HaOIro1eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTU.

VYnpaBisioT cBoel O3HABATEIbHON 1 y4eOHO! IesTeIbHOCTIO OCPEICTBOM TOCTAaHOBKH IIEJIeH,
IUTAHUPOBAHMS, KOHTPOJIS,, KOPPEKIMHU CBOMX JACMCTBUM W OLIEHKH YCIIEIIHOCTH YCBOEHUS.
Beiensror u QopMyNupYIOT TO3HABaTelIbHYIO II€fb. BBIIEISAIOT  KOJIMYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3a/JaHHble cioBaMu. [IpMHMMAaOT mO3HABaTEeNbHYIO LEIb U
COXPAHSIOT €€ MPH BBIOJHEHUNYUYeOHBIX AeicTBuil. Oco3HAIOT CcBOM AeHCTBUs. VIMEIOT HaBBIKK
KOHCTPYKTUBHOT'O OOIIEHUS B MaJIbIX TPYIIIax.

YesoBek U npupoaa

ABTOMaTHKa B HaIIe xxu3Hu. [IpuMepsl HCMIOTB30BaHUS ABTOMATHYECKHUX YCTPONCTB B HAyKe, Ha
MpOU3BOJICTBE U B ObITYy. CpencTBa cBsi3u. Paano u teneBuieHne. AlbTepHATUBHBIE HCTOYHUKHU
sHepruu. Buael snekrpocranuuii. HeoOXoIMMOCTh HSKOHOMUU MPUPOIHBIX PECYPCOB U
WCITOJIH30BaHMUSI, HOBBIX YKOJIOTUYHBIX U 0€30MacHBIX TeXHOoJoTHuit. Hayka n 6€301macHOCTb JIF0ICH.
Hemoncmpayuu: 1. poTomaTrepHrabl ¥ clIaiIpl O TEME.

Jlabopamopuvie pabomol.: 1. I3yuenne AeCTBUN CPEICTB CBS3H, PATUO U TEIECBUICHUS.
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHU.

CamocTosATenbHO  (HOpPMYIHPYIOT TO3HABATEIbHYIO 33Jady. YMeET (WJId pa3BUBAIOT)
CHOCOOHOCTH C MOMOIIBIO BOTIPOCOB JIOOBIBATH HEJOCTAIOIIYIO HH(POPMAIIHIO.

9 kjacc

Kunemaruka

CrniocoObI onucanus MexaHH4ecKoro aBrxkeHus. Cucrtema orcyera. [IpsMonuneliHoe ABMKEHUE.
[IpsamonuHeiHOE paBHOMEPHOE ABMXKEHUE MO IUIOCKOCTH. llepemenieHne W CKOpOCTh NP
PaBHOMEPHOM TMPSAMOJUHEHHOM JABUKEHUU MO IUIOCKOCTH. OTHOCHUTENBHOCTh JBUXKEHUS.
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Cnoxenune nBmwxkeHuid. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpUBOIMHEWHOE IBUYKEHHE.
JIBm>xeHue Tena, OpOoIIeHHOTO0 IO YIIIOM K TOPU30HTY. PaBHOMepHOE IBHKEHHUE MO OKPY>KHOCTH.
VYrnoas ckopocts. [lepuoa u yacrora Bpamienusi. CKOpocTb
U YCKOPEHHE MPU PABHOMEPHOM JIBUKEHUHU 110 OKPY>KHOCTH.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
1. U3yueHue nBMKEHUS CBOOOHO MAAIOIIETO Tea.
2. H3yueHue IBUXKEHUS MO OKPYKHOCTH.
Tpumepnvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. OrmpeneneHrie CKOpPOCTH PABHOMEPHOIO JIBXKEHHUS IPH HCIOJB30BAHUU TpEHaKepa
«OeroBast JOPOXKKay.
2. Hcropuueckass pEKOHCTPYKIUS ONBITOB [anuiies 1O ONpeAeNeHUI0 YCKOPEHUs
CBOOOIHOTO TIAJCHHUS TEJI.
3. Ilpunuunsl paboTsl mpruOOPOB AJIS U3MEPEHHS CKOPOCTEH U YCKOPEHUH.
4. TlpumeneHue CBOOOIHOTO MaICHUS AJI U3MEPEHUSI PEaKIIUU YeTIOBEKa.
5. Pacuer Tpaektopuu qBMKEHHS TEpcOHaxei pacckazo P.Pacmo.
Xapakmepucmuka OCHOBHbIX 6UO08 OesmelbHOCMU. YTeHUE U OOCYXKIEHUE TEKCTa CcTrarel
MHTEPHET-CATOB, 00CYXJIECHUE [OKJIAJ0B U TMPE3CHTAllMd, COCTAaBIEHHWE U peIIeHHEe 3ajad,
o0cyxeHue crmoco0oB pemienus (moarororka k OI'D no ¢usuke).

JAunamuka
Wuepunansueie cuctembl orcuera. Cuna. 3akonsl HproTona. J[BrkeHue Tena moj AeHCTBHEM
HECKOJIbKUX CHJI. [IBMKEHHE CUCTEMBI CBSI3aHHBIX Tejd. JlMHaMMKa PaBHOMEPHOIO JBHM)KEHUS
MaTepuaIbHOW TOYKU MO OKpY)HOCTU. Kimacchl cui. 3aKkOH BCEeMHUPHOTO TATOTEHUs. JBrKeHue
wianer. MckycctBenHble cniyTHUKU.ConHeuHas cucrema. Mcropust pa3BUTHS NpeaCTaBIEHUN O
Bcenennoit. Ctpoenue u 3Bostonus BeeneHnoii.
Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaoBanus «Touka poctay):
1. W3mepeHnue macchl Tena ¢ UCIOJIb30BAHUEM BEKTOPHOIO PAa3JI0KEHUS CUJIIBL.
2. H3yueHue KMHEMAaTUKU M IUHAMUKH PaBHOYCKOPEHHOTO JABIMKEHUS (Ha MIPUMepe MaITHbBI
ATByna).
3. H3ydeHue TpeHUS CKOJIBKEHUS.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. Hcropuyeckas pekoHCTpyKuus onbIToB KynoHa 1 AMOHTOHA 1O ONpeAETICHNIO BETHYUHBI
CHUJIBI TPEHUS CKOJIbKEHUSI.
2. TlepBble HCKYyCCTBEHHBIE CITyTHUKH 3eMJIH.
3. Kak ornmmyaroTcs MexaHWYecKHe TpOIEecChl Ha 3eMiie OT MEXaHWYECKHX MpPOIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHS HAa KOHYHMKE Tepa.
Xapaxmepucmuka OCHOBHbIX U008 OesimelbHOCMU: YTEHHEe W OOCYXKICHHE TEeKCTa CTaTel
MHTEPHET-CAlTOB, 00CYX/IE€HHE NOKJIaJ0B WU TMPE3CHTAllMi, COCTAaBJIEHUE W pelIeHHE 3ajad,
o0cyxeHue croco6oB pemieHus (moaroroska k OI'D no gusuke).

HNmnyabc. 3aKoH coOXpaHeHUs] MMITYJIbCA
Nmnynsc. M3MeHeHne ummysibca MaTepualbHOM TOukM. CucreMa Ten. 3aKOH COXpaHEHUs
MMITyJIbCa.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeaxTHBHOE IBHXEHHE B IPUPOJIE.

2. Paccnenosanue JITII ¢ moMoIIbO 3aKOHA COXPAaHSHHS HMITYJIbCA.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmuU. YTeHHe U OOCYXKJEeHUEe TeKCTa cTraTel
MHTEPHET-CATOB, 00CYX/IE€HHE JOKIAal0B U TPE3CHTAllMi, COCTAaBIEHUE U pelIeHHEe 3ajad,
o0cyxeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Cratuka
PaBHoBecue Tena. MOMEHT CHIIBL. Y CJIOBUS paBHOBECHSI TBEPAOTro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBanueM odopyaoBanus «Touka pocray):



Ornpezenienne MEHTPOB MacC Pa3IudIHBIX TN (TPH CIocooa).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. TlpuMeHEHHE MPOCTHIX MEXAHU3MOB B CTPOUTEIILCTBE: OT 3EMJISTHKH 10 HeOocKpeoa.

2. HWccnemoBanue KOHCTPYKIIUU BEIOCHUTIEA.
Xapakmepucmuxa OCHOBHBIX BU008 OesmelbHOCHU. YTCHHE W OOCYXKJICHUE TEeKCTa craTeu
UHTEPHET-CATOB, OOCYXKIEHHE JOKIAJOB M TPE3EHTAlUH, COCTaBICHHWE M pELICHHE 3ajad,
ob0cyxaeHue crnoco0oB pemenus (moaroroska k OI'D no duzuke).

MexaHnnuyeckue KojJae0aHUS U BOJHBI
Mexannueckue konebanusa. IIpeoOpa3zoBaHne »HHEPTUM MPU MEXAHUYECKHX KOJICOAHMSAX.
Marematuueckuii W TpYXUHHBIH MasTHUKA. CBOOOJHBIE, 3aTyXarollMe€ U BbIHYXKJICHHbBIC
kosiebanus. Pesonanc. Mexannueckue BOJIHBL. J[JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabompi(c ucnoab3oBaHueM odopyaosanus «Touka poctay):
W3ydenne koneOaHU HUTSHOTO MasiTHUKA.
Ipumepnvie membl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CrpyHHblE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesiImeNbHOCMU: YTEHUEe W O0O0CYXJIEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYXJIEHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE U peIIeHHEe 3ajad,
o0cyxeHue crmoco0oB perienus (moaroroska k OI'D no ¢pusuke).

DJIEeKTPOMarHUTHbIE K0JIeOaHUSI U BOJIHBI
[Tepemennslil anexTpudeckuil Tok. KonebarenbHblii KOHTYp. BbIHyX1eHHbIE 1 cBOOOAHBIE DM
Kosiebanusi. DM BOJIHBI U X CBOWCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[TpyHIMIIBI paUOCBSI3U U TEJICBUACHHUS.
Binsane OM uznyuyeHuil Ha KUBbIE OPraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTPALMH ONBITOB 110 OMMU.
OnexTpoMarHuTHoe uziaydenrne CBY-neuu.
5. Hcropuueckas peKOHCTPYKLUS ONBITOB AMIepa.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O00CYXJIE€HHE TeKcTa craTei
UHTEPHET-CAliTOB, OOCYXJEHHE [OKJIAaJOB M TNpEe3eHTAllUi, COCTaBIEHHWE M pELIeHHEe 3ajad,
obcyxaeHue cnoco0oB pemeHus (moarotoska k OI'D mo dusuke).

N e

Onruka
Hcrounuku cBera. JleficTBUs cBeTa. 3aKOH NPSIMOJIMHEMHOTO paclpoCTpaHEHHs CBeTa. 3aKOH
oTpakeHus cBera. [locTpoeHne n300pakeHnid B IIIOCKOM 3epKajie.3aKoH MPeIOMIICHHUS CBETa Ha
IUIOCKOW TpaHUIle JIByX OJHOPOJHBIX Mpo3pauHbiX cpeld. llpemomiieHue cBera B IpH3Me.
Hucnepcust cBera. SIBiaeHuEe NOJHOrO BHYTPEHHEro orpaxeHus. JIuH3bl. ToOHKHME JIMH3BIL.
[TocTtpoenne n300pakeHU, co3gaBaeMbIX TOHKUMH JHMH3aMHU. a3 u 3penue. Onrtuyueckue
puOOopHI.
Jlabopamopnvle pabomvi(c ncnoab3oBanueM ooopynoBanus «Touka pocray):

1. DkcrepuMeHTabHAs MPOBEPKA 3aKOHA OTPAKCHHUS CBETA.

2. H3mepeHue nokasaress NpeaoMIICHHUS BOIBI.

3. H3amepenue HOKyCHOTO pacCTOSTHUS COOMPAFOIIEH JIMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uccienoBaHusi CBETOBBIX SIBJICHHI.

2. Hcropuueckast peKOHCTPYKIUS Teneckona ["amues.

3. UsrorosieHue xaaengockora.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmenlbHOCmuU. YTeHHEe U OOCYXKJEHUEe TeKCTa cTraTel
WHTEPHET-CANTOB, OOCYKIEHHE JOKIAJOB W TIPE3EHTAINH, COCTABICHHWE M pEIICHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no duzuke).



®Du3uKa aTOMa U AaTOMHOIO0 /Ipa
Crpoenue aroma. Iloryomenue u ucnyckaiue ceera aromamMu. Onruyeckue cnekTpbl. OIbIThI
Pesepdopna. Ilnanerapnas monens aroma. CTpoeHHe aTOMHOIO siipa. 3apsiloBO€ U MacCOBOE
qucia. SlaepHbie CUibl. DHEPTUs CBS3M aTOMHBIX sAep. 3aKOH PaJHMoaKTUBHOTO pacnana. Aibda-
u Oera-pacnanbl. IlpaBuna cmemenus. SnepHsle peakuuu. JleneHue u cuHre3 saep. SnepHas
sHepreTuka. Mcrounuku s3neprun CosHua u 3Be34. Perucrpanus saepHbIX u3iydyeHuil. Bousaue
PaMOAKTUBHBIX M3JIy4€HUH Ha *KUBbIE OpraHu3Mbl. Jlo3umerpus. DKOJOrHUecKUe MpoOIeMbl
AIEPHOMN SHEPTETUKH.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Hcropus uzyueHus atoma.

2. Wsmepenue KIIJl comneunoii 6atapew.

3. HeBuaumeble n3nyyeHus B CIEKTPE HATPETHIX TEIL.
Xapakmepucmuka OCHOGHbIX 6U008 OesmenlbHOCmuU. YTeHHEe U OOCYXJIEeHUEe TeKcTa cTraTel
MHTEPHET-CATOB, 00CYX/IE€HHE JOKJIAaJ0B WU INPE3CHTAllMi, COCTABJIEHUE U pElICHHE 3ajad,
o0cy:xaeHue cnoco0oB perienus (moaroroska k OI'D no dusuke).

@DopMbl OpraHu3anuu 00pa3oBaTeIbHOTO Mpouecca:

- TpyIIIOBAs;

- UHIMBUyaJIbHAS,

- (ppoHTaNBHAS.

Bexymiue TexHosoruu:

Hcnons3yroTess AJIEMEHTBI  CICAYIONINX TEXHOJIOTHA: IMPOEKTHAs, MPOOJIEMHOTO OOydYeHUs,
WH()OPMAITMOHHO-KOMMYHHKAIIMOHHAS, KPUTHYECKOTO MBIIIJICHUS, IPOOJIEMHOr0 JIHaJIora,
UTrpoBasl.

OcHoBHBIE MeTOABI pa00THI HA YPOKe:

Benymumu Meromamu oOydeHHS SIBISSFOTCS: YaCTHYHO-TIOMCKOBOM, METOJ MaTeMaTHYECKOTO
MOI[GJIHpOBaHI/Iﬂ, aKCI/IOMaTI/I‘-ICCKI/Iﬁ MCETO.

DopMbI KOHTPOJIA:

TaK KaK 3TOT Kpr ABJISAICTCA JOIIOJIHUTCIIbHBIM, TO OTMETKA B 6am1ax HC CTABUTCHI.

VYyamuiics yduTcs OIEHMBATh ce0s M JIPYyrUX caM, 4YTO TMO3BOJIIET pa3BUBaTh YMEHUS
caMoaHaM3a M CIOCOOCTBYET pa3BUTHUIO CaMOCTOATEIBHOCTH, KaK CBOWCTBY JHMYHOCTHU
ydarierocsi. BuisBlieHHE TPOMEXKYTOYHBIX M KOHEUYHBIX PE3YJNbTATOB YYAIIUXCS MPOUCXOIUT
4yepe3 MPaKTUUYECKYIO JIeATeTbHOCTD; 3aU€THBIE pa0OTHI:

* TeMaTudeckas MoJ0OpKa 3a7ad Pa3IHMYHOTO YPOBHS CJIOKHOCTU C TPEJCTABICHHUEM pPa3HBIX
METOJIOB perieHus B BHJIC TEKCTOBOI'O AOKYMEHTA, Mpe3eHTanuu, (pudii-
aHMMAaIHH, BUIEOPOIHKA Wik WeD - crpaHuibl (caiiTa)

* BBICTABKA ITPOECKTOB, MPE3EHTALMN;

* JIEMOHCTpAILUS DKCIEPUMEHTa, KaYECTBEHHON 3a/1ayll C KaueCTBEHHBIM (YCTHBIM WM B BHJE
MPWIOXKEHHUs, B TOM 4YHCJE, TMPE3CHTAIME) OmMMCcCaHWeM Tpolecca Ha 3aHATUU, (ecTuBale
HKCIIEPUMEHTOB; (PU3MUYECKUE OTUMITHA/IBI.



KasiengapHo-TtemaTuyeckoe mJIaHMPpoOBaHue 7 KJIace

Ne
/a

JlaTa
MIPOBEICHUS
IInan | Pakr

Tema 3anarusa

Hcnoab3oBaHue
000py10BaHUS LIEHTPA
€CTECTBCHHOHAYYHOH M
TEXHOJOTHYeCKOM
HanpasJjeHHoOcTel «Touka
pocTa»

IIpUMEYaHUE

1. Beenenue (14)

1

07.09

BBomnoe 3ausarue.
3a1a4u Kypca.
0€30I1aCHOCTH.

Iemu un
Texuuka

Kommbroreproe
obopyoBaHue

2. PoJib SJKCIIEpHMMEHTA B KM3HH YesioBeka (34)

14.09

Cucrema CAUHUL, IIOHATHUE O
IIPSAMBIX nu KOCBCHHBIX
N3MCPCHUAX

Komnbrorepuoe
obopyoBaHue

21.09

DU3NYECKUN DIKCIIEPUMEHT.
Buast buznyeckoro
3KCIIEPUMEHTA.
ITorpemnocTs
Buael
TOTPEIIHOCTEN
Pacuér
MOIPEIIHOCTH U3MEPEHUSL.

HU3MCPCHH.

HU3MCPCHHA.

O6opynoBanue
JIEMOHCTpAIUA

JJIA

4

28.09

JlaboparopHast pabota
«W3mepenne oObemMa TBEpAOTO
tenay. [IpaBuna opopmieHus
1a00paTOpHOH paboTHI.

O6opynoBanue ajis
7abopaTOpHBIX  paboT U
YYCHUYECKUX OIBITOB

3. Mexanuka (84)

05.10

PaBHOMEpHOE u
HEPaBHOMEPHOE
JIBHOKCHUS.

12.10

I'paduueckoe npencraBieHne
JBUKCHMUSL.

19.10

Pemenue rpaduueckux 3aaady,
pacuer TyTH U CpelHeH
CKOpPOCTH

HEPABHOMEPHOIO JBUKCHHUS.

26.10

[TonsiTne
WHEPTHOCTH.
LenTtpobexHas cuina..

WHEpLUU "

O6opynoBanue ajst

n1abopaTopHbIX paboT u
YUYEHHUYECKUX OIBITOB (HA
6a3ze komriekToB s OI'D)

09.11

Cuna ynpyroctu, cujia TpeHus

10

16.11

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTU
CHUTBI YOPYTOCTH,
BO3HUKAIOIICH B
MIPYXKUHE, oT
nedopmaru
MIPYKUHBD».

CTCIICHU

11

23.11

JlaGopaTopHas pabota
«Ormpenenenne KodppuIreHTa

O6opynoBanue st

nabopaTopHBIX  paboT U
YYEHUYECKUX OMBITOB (Ha
6a3ze kommiekToB A OI'D)

10




TPEHUs Ha TPUOOMETpe».
30.11 JlaboparopHast pabota O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH | Ta0OpaTOpPHBIX ~ paboT |
CWJIBI TPEHUS OT CHITBI YYEHUYECKUX OMBITOB
12 HOPMAJIBHOTO JTABJICHHUS.
4. 'mapocraTuxa (124)
07.12 [MnotHocte.  3amawa  uaps | OGopymoBaHue JUTSt
13 I'epona JEMOHCTPAIIHI
14.12 Pemtenue 3amay moBeIIEHHON
CIIO)KHOCTH Ha pacuer
TUIOTHOCTH
14 BEIIECTBA.
21.12 Pemenwue 3amay moBeimenHoit | OGopympoBanue JUTSt
15 CJIOKHOCTH JEMOHCTPAIIHI
28.12 JlaBlIleHME >KHUIKOCTH M Tas3a.
3akoH
16 [Tackains
17 | 11.01 CooO01maronmecst CoCybl.
18.01 JlaboparopHas pabota O6opynoBanue st
« 3roroBnenue MOJICJIA | Ta0OpaTOPHBIX  paboT U
18 (hoHTaHa» YUYEHUYECKUX OMNbITOB (Ha
25 01 JlaGoparopras pabota 6a3e komruiekToB 115t OI'D
«M3roroBienne MOJIEIIA
19 (hoHTaHa»
01.02 3akon Ilackains. /laBiacHue B
KHUJKOCTAX M razax.
IManpaBnuyeckre MalIvHEIL.
20 CooOrmaromuecs COCyIbl.
08.02 BrrtankuBaromias cuna. 3akon | OGopynoBaHue TS
21 Apxumena. nemoHctparmii Relion
15.02 JlaboparopHast pabota O6opynoBanue IS
«BrisicHeHUE yCIoBus | 1abopaTOpHBIX paboT U
TJTaBaHUS YYEHUYECKUX OIBITOB
22 TEI.
22.02 biiok 3amau Ha 3akoH Ilackans, | O6opynoBanue TUTSt
23 3aKOH ApXxuMena. nemoHcTpanuii Relion
01.03 biok 3amad Ha 3akoH Ilackans,
24 3aK0H Apxumena.
5. Cratuka (104)
25 | 15.03 biok. Peiyar. O6opynoBaHue TUTSE
29.03 PaBHOBecMe  TBepaBIX  TeIl. ACMOHCTpAN
MomeHT cunsl.IIpaBuio
26 MOMEHTOB.
05.04 Hentp Tsoxectu. MccnenoBanue | O6opymoBaHue TUTST
Pa3IUYHBIX MEXaHMUYECKUX | IEMOHCTpAIUH,
27 CUCTEM o0OpasoBarenbHBIH HA0Op O
28 | 12.04 KomOunmnpoBaHHbIe 3a/1a4H,

11




HCIIOJIb3YS yCJI0BUA

MCXAaHUKC, MCXATPOHHUKEC H

paBHOBECHS. pobororexuuke [TumHapa
19.04 KomOunupoBanHble 3a1auu,
UCTIONB3YS YCIIOBHS
29 paBHOBECHS
26.04 JIaboparopHast pabota O6opynoBanue st
« 3roroBnenue paborawmeid | 1a00paTOPHBIX pabort
CUCTEMBI onokoB». | Releon wu  y4yeHmueckux
Odopmnenue OTIBITOB (Ha Oasze
30 paboTHI. KoMIUIeKToB st OI'D
10.05 Pabora HaJl MIPOEKTOM
«boku».
JlaGopaTopHas pabota
« 3rotoBnenue paboTtarolei
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHas pabota O6opynoBanue st
« 3roropnenue paboraromeid | 1ab0paTOpHBIX pabort
CHCTEMBI OJIOKOB. Releon  u yuenuyeckux
32 OTIBITOB
33 | 24.05 Odopmuenne paboThI. KommnsrorepHoe
34 | 31.05 3anuTa MpoeKTOB. obopyopaue

12




KanengapHo-temaTtuyeckoe niaHupoBaHue § Kiace

No | lata Tema 3ansaTus HUcnoab3oBanue MpUMEYaHue
/Tl | IPOBEACHHUS o0opynoBaHust
IInan | @akT IEHTpa .
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. Beenenue (14)
07.09 BBognoe 3ansarue. Lenu u 3anaun | Kommerorepaoe
1 kypca. TexHuka 6€301acHOCTH. o0opyioBaHue
2. TenjioBble siBjeHus (12 1)
14.09 Paznoobpaszue TeroBbIX | KommbroTepHoe
siBlicHH. TeruioBoe pacuimpeHue | 000pyJaoBaHue
2 Tel.
21.09 JlaboparopHas pabota O6opynoBanue st
«V3MeHeHus IJIMHBI Tella Pu 1abopaToOpHBIX padboT
HArpeBaHUU M OXJIKICHUNY. u YUCHUUECKUX
3 OTIBITOB
28.09 Tennonepenauya Habmonenue O6opynoBanue s
TETUTONPOBOIHOCTH BOJIBI U JIEMOHCTpPAIIHA
4 BO3JIyXa.
05.10 JlaboparopHas pabota O6opynoBanue st
«3mepenue yaenpHOU 1abopaToOpHBIX padboT
TETUIOEMKOCTH Pa3IUIHBIX u YYCHUYICCKUX
5 BEIIECTBY. onbITOB  (Ha  0aze
12.10 [InaBnenue u oTBEpICBaHUE. KomIIeKToB it OI'D
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOTO COJITATHKA»
19.10 JlaboparopHast pabota O6opynoBanue st
«Habnronenue 3a miaBieHUEM 1ab0paToOpHBIX paboT
JBIa» " YYICHUYIECKUX
7 OTBITOB
26.10 Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
8 Ha ypaBHEHHE TEIJIOBOro OallaHca | 1eMOHCTpaInil
09.11 Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIUit
10 | 16.11 JlabGopaTopus kpuctamiorpadpuu.
23.11 Hcnapenune u KoHaeHCAIHS. O6GopynoBanue st
11 JEMOHCTPALINI
30.11 CocraB atMocdepsl, ObopynoBanmne  uIs
HaOItoIeHNe TIepexoa JIEMOHCTpAIIHA
HEHACBIIICHHBIX ITAPOB B
12 HACBIIICHHBIE.
07.12 Brnaxxnocts Bo3myxa Ha pasHeix | O6opynoBanue — is
13 KOHTHHEHTAX JEMOHCTpPALINI
3. DuekTpuyeckue sipjaeHus (84)
14.12 Muxkpomup. Mozenu atoma, O6opynoBanue s
14 CyLIECTBOBaBIIME 10 Hayana XIX | nemoHcTpanui
15 | 21.12 Hctopust OTKpBITHS U IEHCTBUS
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TaJIbBAHNYCCKOI'O 3JICMCHTA

Komnbroreproe

28.12 Hcropus CO3IaHus obopyoBanue
351eKTpOohOopHOU
16 MaIIHHbI
11.01 Omnbitel Bonbra. Dnekrpuyeckuit | KommnbsrorepHoe
17 TOK B DJICKTPOJIUTAX. 000pyI0BaHNE
18.01 Pemenne omumnuanaeix 3a1a4d Ha | OOopyaoBaHue IS
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpAIU/
25.01 HaGmronenne 3aBUCUMOCTH OGopynoBanue st
COIIPOTHBIICHUS POBOJIHUKA OT | IEMOHCTpAIIHA
19 TEMIEPATYPHI.
01.02 JlaGopaTopHas pabota O6opynoBanue st
«OrmpeneneHne CTONMOCTH 1ab0paToOpHBIX paboT
M3pacX0I0BaHHOM U YUECHHYECKUX
3JIEKTPOIHEPTUU onbiToB  (Ha  0aze
10 MOIIHOCTHU MOTPeOUTENs U 0 | KOoMIUIeKToB g OI'D
20 CUETUUKY»
08.02 Pemenue omuMnuaaHbIX 3a0aq O6opynoBanue s
21 Ha TEIUIOBOE JIEMCTBHUE TOKA JIEMOHCTPALIMI
4. DJjIeKTPOMATHUTHBIE siBJIeHUs1 (34)
15.02 DJIEKTPOMArHUTHBIC SIBJICHUS. O6opynoBanue s
DNEKTPOU3MEPUTEITbHBIE JIEMOHCTpAIIHA
22 IpUOOPHI.
22.02 MarunuTHas anHomayus. | OOopynoBanue s
MarnutHnsie JIEMOHCTpAIUA
23 Oypu
01.03 PaznoBuHOCTH
24 JJIEKTPOABUTATENEH.
5. OnTuyeckue sipjaeHus (74)
15.03 HcTouHukm cBETa: TEIIOBEIE, O6opynoBanue s
25 JIIOMHUHECIICHTHBIC JIEMOHCTpPAIIHIA
29.03 MHorokpaTtHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue s
27 TTOMOIIBIO IPOBECTH HAOIIOECHUS | IEMOHCTpAINil
12.04 [IpakTHueckoe UCIOIb30BaHNE O6GopynoBanue st
28 BOTHYTBIX 3€pKall JEMOHCTpALMH
19.04 3pUTENbHbIE WIUTIO3UH, Ob6opynoBanue  uis
MTOPO’KTaeMBbIC TTPEIIOMIICHHEM JIEMOHCTpPAITHHA
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHe BOJOKOHHOWU ONTUKH
10.05 Hcnonp3oBaHne 3aKOHOB CBETA B
31 TEXHUKE
6. YesroBek u npupoaa (44)
32 | 17.05 ABTOMAaTHKA B HallIEH )KU3HHU . KomnerorepHoe
33 | 24.05 Panuo u TeneBuaeHune obopynosatue
34 | 31.05 ATnbTepHAaTUBHBIC UCTOYHUKHU

14




SHEepruu. Buael a5ekTpocTaHunii
KajengapHo-temaTuyeckoe niiaHupoBaHue 9 Kjacc
No | ara Tema 3ansATHSA HUcnoab3oBanue MpUMEYaHue
/Tl | IPOBEACHHUS o0opynoBaHus
Ilnan | ®akr nenTpa .
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBegenue (14)
01.09 Broanoe 3anstue. Lenu u 3agaun | KommnbsrorepHoe
1 Kypca. TexHuka 6€301acHOCTH. o0opyI0BaHue
2. Kunemartuka (7 4)
08.09 Crioco6b1 onucanus ObopynoBanue  uis
2 MEXaHUYECKOTO JIBUKEHUS JIEMOHCTpPAIIHA
15.09 [IpsiMonuHeitHOe paBHOMEPHOE O6opynoBanue s
JIBUKEHUE o MJIOCKOCTH? | IEMOHCTpaIui
Cwmortps
3 13 KaKOW TOYKH HAOJIIO/IaTh
22.09 OTHOCHUTENBHOCTb ABHUKEHUS. O6opynoBanue s
4 CrnoxeHue ABM)KEHUH. JEMOHCTPALMI
29.09 Jlabopamopnvie pabomoi: O6opynoBanue st
«M3ydenne IBMXEHHSI CBOOOHO | TaOOpaTOpHBIX padoT
najaroliero tena», «Mzydenue u YUYEHUYECKUX
5 JIBMKCHHSI TEJIa 110 OKPY)>KHOCTH» | OTBITOB
06.10 Kak u xyna nonerena BulIHeBas O6opynoBanue s
kocTouka? Pacuer TpaekTopuun JIEMOHCTpPAIIHIA
JBUKEHUS TEI U MIEPCOHAKEH
pacckaszoB P.Pacm» 0
6 MroHxay3eHe
13.10 Hcropuueckas peKOHCTPYKIIHS O6opynoBanue st
OIIBITOB lanunes 10 | AEMOHCTpALHM
OTIPENICIICHUIO
7 YCKOpPEHHUS g.
20.10 Onpenenenue CKOpocTu Ob6opynoBanue  uis
PaBHOMEPHOTO JIBHKEHUS TIPU JIEMOHCTpPAIIHIA
HCIIOJIb30BaHUU TPEHaXepa
8 «OeroBast JOPOIKKAY.
3. Innamuxa (84)
27.10 Cwia Bonm, cwita yoexxnenust win | O6opynoBanue — Jis
9 cuia - pusnyeckas BeIuynuHa? JIEMOHCTpPAIIHA
10.11 Jlabopamopuas paboma: O6opynoBanue s
10 «3MepeHne Macchl Tena» n1abopaTopHbIX padoT
17.11 JIBIKeHue Tena mox aeicTeuemM | 1 YHCHHHCCKHIX
11 HECKOJBKUX CHJI OTLITOB
24.11 JIBMKEHHE CHCTEMBbI CBSI3aHHBIX O6opynoBanue s
12 TN JTEMOHCTPAITHI
01.12 JlabopamopHvie O6opynoBanue st
pabomsi: «3yueHue TpeHHsl | 1abOpaTOpHBIX paboT
CKOJIB)KEHUSDY u YYEHUYIECKUX
13 OTIBITOB
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08.12 Junamuka paBHOMepHOro | OGopynoBanue IS
14 JIBUOKEHUS 110 OKPYKHOCTH JEMOHCTPALII

15.12 Ucropus pazButus | O6opyaoBaHUEe IS
IIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoii. Conneunas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue IS
IlepBbIe HCKYCCTBEHHBIE | JIEMOHCTpanui
CIIyTHUKH

16 3emin.
4. Umnyabc. 3aKoH coxpaHeHUs1 MMITyJibca (34)
17 | 29.12 Kak BBI IXTY Ha30BeTe... KommbrorepHoe
12.01 PeakTuBHOE JIBIKEHUE g | 00OpyRoBanue
18 IpUPOJIE.

19.01 Paccnenoanue /[TTI ¢ momomrsio | KommbroTepHoe
19 3aKOHA COXPAHEHUS UMITYJIbCa o0opytoBaHue
5. Cratuka (24)

26.01 Jlabopamopnas paboma: O6opynoBanue ISt
«Omnpeznenenue EHTPOB Mace 1abopaTopHBIX paboT
pa3IMyYHbIX TeJ (TpU crocoba)» u YYEHUYECKUX

20 OTIBITOB

02.02 [Tpumenenue npocteix | KomnbrorepHoe
MEXaHHU3MOB B CTPOUTENIBCTBE: OT | 000pYyI0BaHHE
3eMJISIHKH 10

21 HeOocKpeba

6. Mexannyeckue Kojae0aHusi M BOJHBI (34)

09.02 Buner MasTHUKOB u ux | OGopynoBanue s
22 KoJIeOaHuii JIEMOHCTpALTHI
23 | 16.02 Yrto nepeHocHT BoJsiHA?
02.03 KonebartenbHBIE  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJeKTPOMArHUTHbIE KOJIe0aHUS M BOJHBI (24)
09.03 DKcriepuMeHTalTbHas TPOBEpKa Kommnbroteproe
25 cBOMCTB DM BOJIH. 00opy0BaHue
16.03 UccnenoBanue KomnsrorepHoe
AIIEKTPOMAarHUTHOTO o0opyioBaHue
26 nznydenuss CBU-neun
8. OnTuka (44)
30.03 . UsroroBnenue moaenu KommnbsrorepHoe
27 KaJICHTOCKOTIA. 00opyI0BaHue
06.04 OKCrepUMEHTaJIbHAs IPOBEPKA Ob6opynoBanue  uis
28 3aKOHA OTPAKCHHSI CBETA. JICMOHCTPAITHIA
13.04 Jlabopamopnas paboma: OO6opynoBaHue TS
«M3mepenne nokaszarens n1abopaTopHbIX padoT
MPEJTOMIICHUS BOJIBD» u YICHUYECKUX
29 OMBITOB
20.04 Kak otnnuarorcs mokazaTtenu O6opynoBanue s
30 MPEIOMIICHUS IBETHOTO CTEKJIa JIeMOHCTpaun
9. ®u3uKa aToMa M1 AaTOMHOT0 siApa (44)
27.04 [Tornomenue u ucnyckanue cera | KomnsrorepHoe
31 aromMamMu. ONTHYECKUE CIIEKTPHL. | 000pyA0BaHUE
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11.05 W3mepenne KIIJ[ comneuHoit
32 Oarapeun
18.05 Bnusiaue paauoakTHBHBIX
33 W3JIyYCHHUH Ha )KUBBIC OPTaHU3MBI
25.05 CriocoO0bI 3aIUThI OT
34 PaIMOAKTUBHBIX M3TyUYCHUN

KommnsrorepHoe
obopyoBaHue

17




