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ITosicHUTENbHAA 3alIHCKA

Pabovas mporpaMMa BHEypOUHOMW JEATEILHOCTH MO (U3uKe Ut 7 - 9 KI1acCcoB COCTaBlIeHA
Ha OCHOBE MPUMEPHON IPOrpaMMBbI 10 Gu3uKe i 7 — 9 KJ1acCoB U COOTBETCTBYET
- ®enepansHoMy 3akony «O0 obopazoBanuu B Poccuiickoii @enepammm» Ne273-D3 ot 29.12.2012
roja;

-OenepanpbHoMy — 00pa3oBaTeIbHOMY — CTaHAApTy  OCHOBHOTO  oOmiero  oOpa3oBaHus,
YTBEPKAEHHOMY IpHKa3oM MuHuctepcTBa oopasoBanus i Hayku PO Ne1897 o1 17.12.2010 rona;
-[Ipuka3zy MunuctepcrBa obpazoBanus u Hayku PD Nel577 ot 31.12.2015 r» O BHecenum
U3MEHEeHUH B (denepanbHblii 00pa30BaTeNbHBI CTaHAAPT OCHOBHOTO 0OOMIEro o0pa3oBaHUS,
YTBEp)KAEHHBIN npukazoM MuHHcTEpcTBa 00pa3zoBanus U Hayku PD» Nel897 or 17.12.2010
rojia»

-O0pa3oBartebHON ITporpaMmMe OCHOBHOTO O0IIIEro 00pa3oBaHus;

-YyeGHOoMy mnany OV

- [IpumepHoO#t mporpaMme OCHOBHOT'O 00111eT0 00pa3zoBanus 1o ¢pusnke (6a30BbIi YPOBEHB).

[Iporpamma paccuntana Ha 34 yaca — 1 yac B Hefento B 7 kiacce, 34 yaca — 1 yac B Hellemno
B 8 K1acce, 34 gaca — 1 yac B Hejero B 9 Kiacce.

Jlannast pabouasi mporpaMMa BHEYPOYHOU JEATENbHOCTH Mo ¢usuke ans /7 — 9 kiaccoB
cocraBieHa Ha ocHoBe OOIl OOO MBOY «Mckposckas CHI» u ¢ y4éToM METOAMYECKHUX
pPEKOMEHIalMil 10 CO3/IaHUI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BaTEIbHBIX OPraHU3AIMIX,
PacIIoIOKEHHBIX B CEIBCKONH MECTHOCTH M MaJIbIX TOpOJaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAYYHOM U TEXHOJOTMYHOW HarpaBieHHOcTel («Touka pocta») (yTBEpk ACHBI paclopsiKeHUEM
MunuctepcrBa mpocsemieHust Poccuiickoit ®epepanuu ot 12.01.2021 1. Ne P-6) wu
npeaycMaTpuBaeT MpOBEJEHHE 3aHATHH C HCHOJIb30BaHHEM o000pyaoBaHMs IeHTpa «Touka
pocra»

I[lnanupyeMblie pe3yabTaTbl OCBOEHHMSl TPOrpaMMbl BHEYPOUYHOH /1eSITeILHOCTH
«3anumaresbHass ¢Qusnka» (¢ ucnoab3oBaHueM odopyaoBanHusi «Touka pocra»)B 7-9
KJIaccax.

Peanuzamus nmporpaMmmbl CHOCOOCTBYET TOCTHKEHUIO CIEIYIONINX Pe3yJbTATOB:
JInuHOCTHBIE:

B cdepe MTMYHOCTHBIX YHUBEPCABHBIX YU€OHBIX JEHCTBUHN yUalUXCS:

* yueOHO-TI03HABaTEJIbHBIN HHTEpEC K HOBOMY y4eOHOMY MaTepHally ¥ croco0am pelieHus HOBO
3a/1a4u;

* OpUEHTAlMs Ha MMOHMMAaHME MPUYHMH ycliexa BO BHEY4YEeOHOW AeATEIbHOCTH, B TOM YHUCIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3yJbTaTa, Ha aHAJIU3 COOTBETCTBUS PE3YJbTAaTOB TPeOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH J1eITeNbHOCTH;
Obyuaiowuiics NOIYUUM 03MOACHOCMb O POPMUPOBAHUA!

* BHYTPECHHEW IO3MIMM IIKOJBHMKA HA YPOBHE IIOJIOKUTEIBHOIO OTHOUIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HHS, BBIPAKEHHOIO B Mpeo0siajaHui yuyeOHO-TI03HaBaTEeNbHbIX
MOTHBOB;

* BBIPOKEHHOM yCTOWYNBON yueOHO-T103HaBaTEIbHON MOTUBALIUY YUEHUS;

* YCTOMYMBOro yueOHO-1103HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM CIIoco0aM perieHus 3a1ad.

MeranpeamerHbie:
B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX yUEOHBIX IEHCTBUM yUaIIuXCs:

¢ INNIAaHUPOBATHL CBOU HeﬁCTBHH B COOTBETCTBHH C IIOCTaBJICHHOM 3az[aqel71 U YCIOBUSAMU €€
pcajmsann, B TOM YUCJIC BO BHYTPCHHCM IIJIAHC,



* YYUTHIBATh YCTAHOBJICHHBIC TIPABUIIA B TUIAHMPOBAHUU M KOHTPOJIE CITOCO0A PEIICHUS;

* OCYIIECTBIISITh UTOTOBBIN U MOMIATOBEII KOHTPOJIb IO PE3YyJIbTaTY;

* OIICHWBATh IMPABWILHOCTh BBITIOJHEHUS JIEHCTBHUS Ha YPOBHE aJICKBATHOW PETPOCIICKTHBHOM
OIICHKU COOTBETCTBHSI PE3yJIbTATOB TPEOOBAHUSAM JAHHOM 3a7a4d U 33a9HON 00JIacTH;

* QJICKBaTHO BOCIIPHHHUMATH MTPEUIOKEHUS U OIICHKY YUYHUTENIeH, TOBAPHILEH, POAUTEIICH U IPYTHX
JIIOICH;

* pa3nuyaTh Croco0 U pe3ysIbTaT JACHCTBHSL.

Obyuarowuiics noLy4um 603MOACHOCMb HAYUUMCA:

* B COTPYJHHYECTBE C YUUTEIEM CTABUTh HOBBIC yUEOHBIC 3a]1auH;

* IPOSIBJISITH MO3HABATEIHHYIO HHUITUATHBY B YI€OHOM COTPYTHHUYECTBE;

* CaMOCTOSITENILHO aJICKBATHO OIICHWBATh IPABWIIBHOCTH BBIMIOJHECHUS JCWCTBUS U BHOCUTh
HE00XO0IUMBbIC KOPPEKTUBBI B HCIIOJTHEHUE KaK 110 X0y €r0 pean3aliu, TaK U B KOHIIE ICHCTBUSI.

B cdepe no3naBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX AEHCTBUH yUAIIUXCS:

* OCYUIECTBIISATh MOUCK HEOOXOAMMOW MH(OpPMALMK AJisl BBHIOIHEHUS BHEYYEOHBIX 3aJaHUU C
UCIIOJIb30BaHUEM YYEOHOH JIMTEpaTypbl MU B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINH, CIPAaBOYHUKOB (BKIJIIOYAs JJIEKTPOHHBIC, IU(POBBIE), KOHTPOIHPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAINIO) BEIOOPOYHOM HH(POPMAITUU 00 OKPYIKAIOIIEM MUPE U O cede
caMoM, B TOM 4ucie ¢ noMouisto nHcrpymentoB UKT;

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

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YCTaHaBJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYyTI'e sSBJICHUMH;

* CTPOUTH pacCyX AeHHUs B (GopMe CBSI3U MPOCTHIX CYXKACHHH 00 OOBEKTEe, €ro CTPOCHUH,
CBOMCTBAaX U CBs3aX;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCA:

* OCYILECTBIIATh PACHIMPEHHBIN MOUCK MHPOPMALIMU C UCIOJIb30BAHUEM PECYpCOB OMOINOTEK U
cetu IHTEpHET;

* 3amnMchiBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXaroIUX SBJICHUSIX C TMOMOIIbIO
nHcTpymeHToB KT,

* OCO3HAHHO U NMPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON U MUCbMEHHOH (hopme;

* OCYIIECTBISATh BBIOOp HambOoJee d3(pPEeKTUBHBIX CITOCOOOB pelieHus 3a7a4 B 3aBUCHUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE pPacCyXJI€HHE, BKJIIOYAIOIIEE YCTAHOBJIEHHWE NMPUYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOTYT BBIMTH Ha TEOPETUUECKUN YPOBEHb PEILICHUS 3ajjayu: PEeLICHHE 10 ONPEICICHHOMY IUIaHy,
BJIa/ICHE OCHOBHBIMM IIPUEMAMM PELICHNUS, OCO3HAHUS ACSITEIBHOCTH 110 PEILICHUIO 3a1a4H.

B cepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI yUaIuxcs:

* QJICKBaTHO MCIOJIb30BATh KOMMYHHKATHUBHBIE, PEK]IE BCETO - pEUEBBIE, CPEICTBA JIJISI PEIICHUS
pa3IMYHBIX KOMMYHUKAaTHUBHBIX 3a/1ay, CTPOUTh MOHOJOTHYECKOE COOOIlEeHHEe, BIAJETh
JUAJIoTHYecKOr (OpMOM KOMMYHHUKAITUHU, WCTIONB3Ys, B TOM YHCIIE CPEJICTBA U WHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIICHUS,

* IONyCKaTh BO3MOKHOCTb CYIIECTBOBAHUSA Yy JIOJICHA Pa3IMYHBIX TOYEK 3PEHHUS], B TOM YHCIIEC HE
COBMAJIAOIUX C €r0 COOCTBEHHOU, U OPHEHTHUPOBATHCSA HA TMO3UIMIO MApTHEpAa B OOIICHUU U
B3aMMO/ICHCTBH,

* VYYUTBHIBATh pA3HbIE MHEHUS M CTPEMHUTBCA K KOODPJAMHAIMM pA3IMYHBIX [O3ULUUNA B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

* IOTOBAPUBATHCSA M MIPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOU JIESITEILHOCTH, B TOM YHCIIE
B CUTYAallUU CTOJIKHOBEHUS HHTEPECOB;

Obyuarowuiicst NOIY4YUmM 803MOICHOCIb HAYUUMbCSL:



* YUYUTBHIBATh U KOOPJAHMHUPOBATH B COTPYTHUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIIMH IPYTUX
JIIOICH;

* YYUTBHIBATh Pa3HbIC MHEHUS U UHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO TTO3UIINIO;

¢* IIOHUMATb OTHOCUTCJIIBHOCTDb MHCHI/Iﬁ U IIoaAX040B K pemeHmo HpO6JIeMBI;

* apPryMEHTHPOBATh CBOK TIO3UIIMI0O M KOOPJWHUPOBATh €€ C IMO3HMIHMSIMH IapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON ACSITEILHOCTH;

* 3a7aBaTh BOIIPOCHI, HEOOXOAMMBIC JUIsI OPTaHHW3alldd COOCTBEHHOW NEATEIHOCTH |
COTPYAHUYECTBA C MTAPTHEPOM;

* OCYIIECTBIIATh B3aUMHBI KOHTPOJIb W OKa3blBaThb B COTPYJHHYECTBE HEOOXOIAMMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OPHUEHTHPOBATHCS B SABICHHUAX M OOBEKTAX OKPYXKAIOIIETO MHUpA, 3HATh TPAHULBI HX
MIPUMEHUMOCTH;

- IOHUMATh ONpeAeeHNsT PU3NIECKUX BEITMUMH U TOMHUTH ONpeAestomue GopMyIbl;

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

- 3HaHME MOJIETH TMIOMCKa PeLIeHUN A7 3a7a4 1o pusmke;

- 3HaTh TEOPETUUECKHE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJICIH SABJICHUN 1 0OBEKTOB OKPYIKAIOIIET0 MUPA;

- aHaJIM3UPOBATh YCIOBHUE 3a/1a4H;

- iepeopMyIUpPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOIHYIO 3a/1a4y JpyToi;

- COCTAaBJIATH IUUIaH PEILICHUS;

- BBIJIBUTaTh U IIPOBEPATH MpejiaraeMble JJis PELUICHUs] TUIIOTE3bL;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIlE€palsIMU, COCTABJISIOIIMMHU ITOUCK PEUICHUS 3a/1a4u.

Coaep:xaHue NporpaMMbl BHEYPO4YHOM AeSITeIbHOCTH
7 KJ1ace

Beenenne. Beognoe 3ansrue. Lenan n 3agaun kypca. TexHuka 6e30macHOCTH.

Poab 3kcniepuMenTa B :KU3HHU YeJI0BeKa.

Teopusa: 3yuntb OCHOBBI TeOpuM norpemHocreld. [lorpemHocT npsMbIX U KOCBEHHBIX
U3MEPEHMM, MAaKCHMaJlbHAs [OIPEIIHOCTE KOCBEHHBIX W3MEPEHMM, Yy4YeT MOrPEeIHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpaduxos. IIpencraBieHue pesyiabTaToB M3MEpeHHMH B (opme
Ta0IuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN IPUMEHSATD NPU BBIIIOJHEHUH YKCIIEPUMEHTAIbHBIX
3aj1a4, TIPaKTHYECKUX PadoT. (¢ ucnoab30BanueM o6opynoBanus «Touka pocray)
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHU.

[TpuBoauTH TpHUMepbl 0OBEKTOB M3y4YeHUs (PU3MKU (pu3nyeckue SBICHUS, (U3NUYECKOE TEIO,
BEIIECTBO, (hruznueckoe mosue). Habmoaate u ananu3uposats puznyeckue siieHus (PUKCUpoBaTh
U3MEHEHHs CBOMCTB OOBEKTOB, CpaBHMBaTh HX U 0000mats). Ilo3HakomuTbCs C
HKCIEPUMEHTAIBHBIM METO/IOM HCcleoBaHus Npupoabl. COopka MpuOOPOB W KOHCTPYKIIHMA.
Hcnonp30BaHne H3MEpPUTENbHBIX NPUOOPOB. BolmonHeHue 1a00paTOPHBIX U MPAKTHUYECKUX
pabot. /lmarHoctuka M ycTpaHeHHE HeHCIIpaBHOCTEH HpuOOpoB. BricTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JAHHbIX.

Mexanuka.

Teopus: PaBHOMEpHOE ¥ HEPABHOMEPHOE NIBIDKECHHE. | 'paduueckoe mpejcTaBiIeHUE IBUIKEHUS.
Pemenune rpadguueckux 3agad, pacder MyTH U CPEeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBMIKEHHS.
[Tonsatne mHepuuu um uHepTHOCTU. lleHTpoOexHas cuina. IlpumeHeHne NaHHBIX (U3NYECKUX
MOHSITUN B XKU3HEAEIATEIbHOCTH yesioBeka. Cuia ynpyrocTH, cujia TpEHUs.



IIpaxmuxa: ccnenoBaHne 3aBUCUMOCTH CHJIBI YNIPYTOCTH, BO3HMKAIOUIEW B IPY)KUHE, OT
crernieHu nedopmanuu npyxuHsl. OnpeneneHue koddduuumenra TpeHuss Ha TpuOomerpe. (¢
HCIoJIb30BaHueM 00opyroBaHusi «Touka pocra»)

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIBHOT'O JIABJICHMSL.

Xapakmepucmuka 0CHOBHbIX 8UO08 0EeAMENbHOCIU.

Amnanus Tabnun, rpagukos, cxeM. [lorck o0bsicHeHUsT HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOWCTB IPUOOPOB IO YepTekaM M MOAENAM. AHAJIN3 BO3HUKAIOIIMX MPOOIEMHBIX CHUTYaLUH.
N300paxarh cuCTEMy KOOpPIWHAT, BBIOMpATh TEIO OTCUETAa W CBSI3BIBATH €r0 C CHCTEMOM
KoopauHar. Mcnonp3oBaTh cucTeMy KOOPAMHAT JJIS U3yYEHUS IPSMOJIMHENHOTO JBUKCHHUS TEIA.
Co6opka pubOpoB 1 KOHCTPYKIMi. Mcnonb30BaHne U3MEPUTEIBHBIX MPHOOPOB. BrimoiHeHue
1a0OpaTOPHBIX M MPAKTUYECKHX padoT (€ HCmoJib3oBaHueM odopynoBanusi «Touka pocray).
JlnarHocTuKa ¥ yCTpaHeHHE HeHCIIPaBHOCTEW MpuOopoB. BricTpanBanue rumnoTe3 Ha OCHOBAaHUU
uMeronmxcsd JaHHbIX. KoHCTpyupoBaHue M MoOnAenMpoBaHUE. BhINONHEHWE 3alaHUN 110
YCOBEpLICHCTBOBaHMUIO TMpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONBITOB. Pa3zpaborka u
IPOBEPKAa METOAMKH SKCIEpUMEHTaIbHON paboThl. PaboTa B ManbIX rpymnnax. AHaJIM3UPYIOT,
BbIOMpaOT U 0OOCHOBBIBAIOT CBOE pelleHue, neicTBus. [lpeacraBnenue pe3ysbTaToB MapHOMH,
IPyNIIOBOM JAEATEIBbHOCTU. YYacTHE B JUAJOr€ B COOTBETCTBUM C IIPAaBUIAMH PEYEBOIO
MOBE/ICHUS.

I'mapocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackams, THAPOCTATHYECKOE aBIEHHE, COOOIIAIOIINECS
CoCyabl, THAPABINYECKUE MAILIUHBI.

Ilpakxmuka: 3a0auu: BHITAJKUBAIOIIAs CHJIa B DPA3JIMYHBIX CHUCTEMax; NPUOOPHI B 3ajadax
(cooOmmarommecs: CoCybl, THAPABINYECKUE MAIIMHBI, pblYaru, OJIOKH).

OKCHepUMEHTAJIbHBIE 33/1aHUS:

1 )u3mepeHue cuiibl Apxumena,

2)uzMepeHrue MOMEHTa CUJIbl, IEHCTBYIOLIETO Ha phlyar,

3)usmepeHue pabOThl CUIIBI YIPYTOCTH HPU NOJBEME Ipy3a C MOMOIIBIO IMOABMKHOTO WIIU
HETO/IBIKHOTO 0JI0Ka(C McmoJib3oBaHueM o6opynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNbHOCHU.

Ananu3 Tabaun, rpaduxos, cxem. Ilouck oObsicHeHuss HaOmogaeMbIM coObITHsM. COOpka
npuOoOpoB W KOHCTpyKUuMH. Vcmonbp3oBaHue M3MEpUTENbHBIX MpUOOPOB. BrimonHeHue
71a00paTOPHBIX U MPaKTHYECKUX paboT. /lnarHocTika 1 ycTpaHeHne HEMCIPAaBHOCTEH MprOOpOB.
BoicTpauBaHue rumore3 Ha OCHOBAaHMM HUMeEIOUMXcAd JaHHbIX. KoHcTpyupoBanue u
MojaenupoBaHue. Pabora B ManbIx rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pemenue, neWcrBus. llpencraBieHne pe3yiabTaTOB MAapHOW, TPYNIIOBOM  JIE€ATEIBHOCTH.
[ToaroToBka cooOIIEeHMH 1 1OKIaI0B. Y4acTue B JUAJIOre B COOTBETCTBUH € MPaBUIIaMH PEYEBOT0
MOBE/ICHUS.

CraTuka.

Teopus: bnok. Peruar. PaBHOBecHe TBepIbIX Ten. Y cinoBus paBHoBecusl. MomeHT cuibl. [IpaBuio
MoMeHTOB. lleHTp  Tsbkectu. MccnenoBaHume — pa3iuM4HBIX — MEXAaHMUYECKHX  CHCTEM.
KomOuHMpoBaHHbIE 3a/1a41, UCTIOIB3YS YCIOBHS PAaBHOBECHS.

Ilpaxmuxka: VI3roToBneHue padoTaromieil cucTeMbl OJI0KOB.

Xapakxmepucmuka 0CHOBHBIX 8UO08 0EeAMENbHOCHU.

Amnanuz Tabnun, rpagukos, cxeM. [lorck o0bsicHeHUs HabMOAaeMbIM cOObITUAM. OnpeeneHue
CBOMCTB pUOOPOB IO YepTeKaM U MOJEISIM. AHAJIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
Habmiogate geilicTBUE MNpOCTHIX MeXaHW3MOB. [lo3HaKOMHUTBCS C (PU3MUECKOW MOJEINBIO
«abcomoTHO TBEpIOE Teno». Pemars 3amauv Ha MPUMEHEHHE YCJIOBUsA(IpaBUa) PaBHOBECHS
poruara. IlpumensTs ycnoBue (IpaBMIIO) paBHOBECHs pbluara JUisi OOBSICHEHUS JIeHCTBUA
pPa3IMYHbIX HHCTPYMEHTOB, HCIOJb3yeMbIX B TeXHHKe M B ObiTy. COopka mnpubopoB u
KOHCTpYKUMH. Vcronb30BaHNe HM3MEPUTENIbHBIX NPUOOPOB. BrimonHeHne mabopaTOpHBIX U
MpakTUYECKuX padoT. JlmarHocTHKa M yCTpaHEHHWE HEMCIPaBHOCTEW MpuOOpoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHbIX. KOHCTpyupoBaHME M MOJEIHMPOBAHMUE.
BrimonnHeHne 3amaHuii IO yCOBEPIIEHCTBOBAHHMIO MPUOOpPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka u mpoBepka METOAUKH SKCIIEPUMEHTAIBHON paOOTHI.



PaGoTa B ManbIxX rpynmnax. AHaJIu3upyIOT, BBIOUPAIOT 1 0OOCHOBBIBAIOT CBOE pellIeHHE, IEHCTBHUS.
[IpencraBiaeHue pe3yabTaTOB MApHOM, rpynmnoBoil aesrenbHocTd. [lonroroBka cooOmieHuit u
JI0KanoB. OCyIIECTBIAIOT CaMOOLCHKY, B3aUMOOLICHKY IEATEIBHOCTH. Y4acThe B AMAIOrE B
COOTBETCTBUU C IIPABUIIAMH PEUYEBOIO ITOBEICHUS.

8 kimacce

TenJioBble sIBJIEHUS.

TemoBoe pacummpenue tei. [Iporeccsl MaBieHnus U OTBepAeBaHUs, UCTIAPCHUS U

KoHJleHcanuu. Teronepeaayda. BiaxxHocTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHus JibJia B BOJIC.

2. CKOpOCTb UCIIAPEHUSI PA3IMUHbIX KHUIKOCTEH.

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

1. i3MeHeHus AJIMHBI Tea MIPU HATPEBAHUU U OXJIAXKICHHH.

2. OtnuBKa napauHOBOIO COJIATHKA.

3. Habmroienue 3a miiaBaeHUEM Jbaa

4. Ot 4ero 3aBUCUT CKOPOCTh UCTIAPEHUS KUJIKOCTH?

5. HabmroeHue TemaonpoBOJHOCTH BOJBI M BO3IyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU.

CamMocTosATenbHO (QOPMYITUPYIOT TMO3HABATEIbHYIO 3a7ady. YMEIT C IOMOUIbI0 BOIPOCOB
noObIBaTh  HejocTaromyro uHpopmamuioo. Mcnons3oBaHWe H3MEPUTEIBHBIX — MPHOOPOB.
BreimonHenne 1a0opaTOpHBIX M MpakTUYecKuX pabor. JluarHocThka W yCTpaHEHUE
HEUCIIpaBHOCTEH MpuOopoB. BricTpamBaHue THUNOTE3 HAa OCHOBAHUM HMMEIOIIUXCS JAHHBIX.
KoncTtpyupoBanue 1 MoJeTMpoBaHuUE.

BrinonHenue 3agaHuii MO yCOBEpUICHCTBOBaHUIO TpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W mpoBepka METOIUKH JKCHEPUMEHTAIbHOW paboThl. Pabora B Mambix
rpynnax. AHaIU3UPYIOT, BEIOUPAOT 1 000CHOBHIBAIOT CBOE pelieHue, aeiictus. [IpencraBienue
pe3yJIbTaTOB TMAPHOW, TPYNINOBOM JEATEIBHOCTH. Y4YacTUE B JHAJIOrTe B COOTBETCTBHM C
MpaBUJIaMU PEYEBOTO MMOBEICHHUS.

DJleKTpUYeCKHUe SIBJICHUSA.

Mukpomup. Mogenu atoma, cymecrtsoBaBume 10 Hagana XIX. Mctopust OTKphITUS U AEUCTBUSA
raJlbBAHUYECKOTO 3NeMeHTa. Vcropust cosznmanust anekrpodopHoi MamuHbl. OneiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. PaboTa anektpodhopHOI MaIIUHBL

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopuvie pabomul:

1. Coznanue raabBaHMYECKHUX 3JIEMEHTOB U3 NTOAPYYHBIX CPEJCTB.

2. DNEKTPUYECKHUIN TOK B KUJKOCTSX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB JI€ATEIBHOCTH:

VYpaBistoT CBOEH MO3HABATEIHFHOM U y4€OHOH JIeATETbHOCTHIO TTOCPEICTBOM ITOCTAHOBKH IIEJICH,
MJIaHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUM M OIEHKM YCHEIIHOCTH YCBOEHUSI.
CpaBHHBAIOT CrOco0 W PE3yJIbTaT CBOUX JEUCTBHH C OOpas3IioM - JIMCTOM COIPOBOXKIICHUS.
OOnHapyxuBarOT  OTKJIOHEHUs. OOMyMBIBAIOT TPUYMHBI  OTKJIOHEHWH. OCyIIecTBISIOT
CaMOKOHTpPOJIb ¥ B3aWMOKOHTpOJIb. Vcnonb30BaHne M3MEpUTENbHBIX MpHOopoB. BrinonHenue
71ab0paTOPHBIX U MPAKTHUYECKUX paboT. J[MarHoCTHKA U YCTpaHEHHE HEUCTIPABHOCTEH MTPHUOOPOB.
BeicTpauBanne rumnoTe3 Ha OCHOBAHMM UMEIOIIMXCA JaHHbIX. KOHCTpynpoBaHue wu
MOJIEJTUPOBAHUE.

BHGKTPOMaFHI/ITHbIe fAABJICHUA.



MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarnuTHbele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATEIICH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopyaoBanus «Touka pocTay):

1. HarnsgHocTh MoBeieHNsI BEIIECTB B MArHUTHOM I10JI€.

2. [Ipe3enTarii 0 MarHUTHOM T10JI€ 3eMJIM M O MarHUTHBIX OYypsiX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH AIEKTPOU3MEPUTEIBHBIX PUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEH JICKTPOABUTATENCH.
Jlabopamopnwvie pabomoi: 1. UccnenoBanue pa3iudHbIX dJICKTPOU3ZMEPUTEILHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTNU.
YpaBisfOT CBOCH MO3HABATEILHOM M yUeOHOM JIEATEIILHOCTHIO MTOCPEACTBOM IIOCTAHOBKHU IEJICH,
IJIAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUA W OLEHKH YCHEHIHOCTH YCBOCHUSI.
CpaBHUBAIOT CHOcOO W pe3yibTaT CBOMX JCUCTBHUN C OOpa3loM - JUCTOM COIPOBOXKICHUS.
OO6napyxuBatoT  OTKJIOHeHUs. OOayMbIBalOT OPUYMHBI  OTKJIOHEHUH. OcCyIlecTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJIeHUS.

Hcrounnky cBeTa: TEIUIOBBIE, JOMHUHECLIEHTHBIC, WCKYCCTBEHHBIE. 3roToBieHHE Kamepsl -
00CKypa W HCCIIEIOBaHHE H300paXKEHHUSI C MOMOINIBI0 MOJEIU. MHOTOKpaTHOE H300pakeHue
IpeJMeTa B HECKOJIBKUX TUIOCKHUX 3€pKajiax. M3roToBUTh NEPUCKOI U C €ro MOMOIIbIO IPOBECTU
HaOmoneHus. lIpakTuyeckoe UCHOIB30BaHUE BOTHYTHIX 3€pKaji. 3pUTENbHbIE WIUIIO3UH,
MOpOXKAaeMble MPeJOMIIEHHEM cBeTa. Mupaxu. Pa3Butue BoJokoHHON onTukH. Mcnonb3oBanue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ucnob3oBanuem ooopyrosanust «Touka pocra»)

1. Pa3znuyHble MCTOYHUKY CBETA.

2. U3o6paxeHue npeaMera B HECKOJIBKUX MIIOCKHUX 3epKaiax.

3. M300paxenne B BOTHYThIX 3€pKaax.

4. Ucnionb30BaHKE BOJTOKOHHOM ONTHKH.

5. YerpoiicTBo ¢oToamnmnapaToB, KHHOIIPOEKTOPOB, KaleHJOCKOIOB.

Jlabopamopusie pabomul:

1. 3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAaHHE U300paKEHUS C IOMOIIBI0 MOJIETH.

2. [IpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJl.

3. [IpakTHuecKoe UCIOIb30BAaHUE BOTHYTHIX 3€pPKall.

4. 3roToBiieHue nepuckona 1 HaOI01€HNS ¢ TIOMOIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCU:

VYrpaBistoT cBOEH MO3HABATEIHLHOM U y4€OHOM JIeATeTbHOCTHIO TTOCPEICTBOM ITOCTAHOBKH IIEJIEH,
MJIAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUM M OLEHKH YCHEHIHOCTH YCBOECHUSI.
Boigenaior  u QopMynuMpylOT TO3HAaBaTENbHYH II€JIb. BBIIENSIOT  KOJIMYECTBEHHBIE
XapaKTePUCTHKU OOBEKTOB, 3a/JaHHble cloBaMHU. [IpHHHMAOT TO3HABaTENbHYIO LeJdb U
COXPaHSIOT €€ MPH BHITIOJIHEHNH YUEOHBIX JecTBUI. OCO3HAIOT CBOU JeHCTBUA. IMEIOT HaBBIKK
KOHCTPYKTHBHOTO OOIIEHUS B MaJIbIX TPYIIaX.

Yes0Bek 1 npupoa

ABTOMAaTHKa B HaIIen ku3HU. [IpuMepbl HCTIOTB30BaHMS aBTOMATHUECKUX YCTPOMCTB B HAYKE, Ha
MPOU3BOJICTBE U B ObITYy. CpencTBa cBs3u. Paano u TeneBuaeHue. AnbTepHATUBHBIC UICTOYHUKU
sHeprun. Bunbl snektpoctaniuii. HeoOXoauMocTh HSKOHOMUM TIPUPOJHBIX PECypcoB U
MCIIOJIb30BaHUs1, HOBBIX DKOJIOTUYHBIX U O€30MacHbIX TexHoJIorui. Hayka u 6e30macHOCTb JIt01eH.
Jlemoncmpayuu: 1. poTroMaTepuansl U CIANIBI IO TEME.

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

CamocTosATenbHO  (HOPMYIHPYIOT TO3HABATEIBHYIO 3aJauy. YMEIT (MIU pPa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBIO BOIPOCOB TI00BIBaTh HEIOCTAIOIIYIO0 HH(POPMAIIUIO.
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KunemaTuka
Crioco0b! onucanusi MeXxaHu4yeckoro ABmxeHus. Cucrema orcuera. IlpsMonuHeiiHoe nBUXEHUE.
IIpssMoNMHENHOE PAaBHOMEPHOE ABMKEHUE II0 IIOCKOCTH. llepemelieHne u CKOpPOCTh Ipu
PaBHOMEPHOM IPSIMOJIMHEHHOM JABM)KEHHH IO IUIOCKOCTH. (OTHOCHTENBHOCTH JIBMIKCHUS.
Cnoxenue aBwxeHud. [lpuHuun He3aBUCUMOCTH JBWKeHUM. KpuBoJIMHEWHOE JBUXKEHHUE.
JIBr>xeHue Tesna, OpOLIEHHOro MO/ YIJIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHUE IO OKPYKHOCTH.
VYrnoBas ckopocts. [lepron u yactora BpameHus. CKopocTh
1 YCKOPEHHE TP PABHOMEPHOM JIBHYKEHUH 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBanneM o6opynoBanus «Touka poctay):

1. H3yuenue ABM>KEHUS CBOOOAHO MAJAIOILEro Teja.

2. Vzydenue IBMKEHUS MO OKPY>KHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ompenenenne CKOpPOCTHM PABHOMEPHOI'O JBMKEHHUS IPU HCIOJB30BAHUU TpEHaXKepa

«0eroBast JOpOKKa».
2. Hcropuueckass pEKOHCTPYKLHMS OIBITOB lamuies 10 ONpeleNieHHIO YCKOPEHHS
CBOOOHOIO Ma/IeHUs Tel.

3. IpuHUuIE! paboTH MPUOOPOB AJISt H3MEPEHHS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeHeHHe cBOOOIHOrO MaJAECHUS A U3MEPEHUS PEaKLIUU YeI0BeKa.

5. Pacuer TpaekTopuu ABMKEHUS NIEpcOHaxel paccka3zoB P.Pacma.
Xapakmepucmuka OCHOBHBIX 6U008 OesmenlbHOCmuU. YTeHHEe U O00CYXKJEeHUEe TeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B WU MNPE3CHTAllMd, COCTAaBJIEHUE U pElIeHHE 3ajad,
o0cy:xaeHue cnoco0oB perienus (moaroroska k OI'D no dusuke).

Jlnnamuka
WNuepuuanbubie cucremsl orcuera. Cuna. 3akonsl HeroToHa. JIBMkeHue Tena noj AeCTBUEM
HECKOJBKUX CWI. JIBUKEHUE CHCTEMBl CBS3aHHBIX Tell. J(MHaMHKa paBHOMEPHOTO JIBUKCHUS
MaTepualbHOM TOUYKHU MO OKpY)HOCTH. Kitacchl cuil. 3aKkoH BCEMUPHOTO TATroTeHus. J[BuxkeHue
maHeT. ckycctBenHble criyTHUKH. ConHeuHasi cuctema. Mctopust pa3BUTHS TIPEACTaBICHUHN O
Bcenennoii. Ctpoenue u 3Bomtonus BeeneHHoil.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
1. U3mepenue macchl Telia C UCIIOIb30BAHUEM BEKTOPHOTO PA3IOKEHHS CHUITBL.
2. V3yuyeHue KMHEMAaTUKH M IMHAMUKH PaBHOYCKOPEHHOTO JIBFKCHUS (HA IPUMEpPE MaITIHBI
ATByHa).
3. H3ydeHue TpeHUs CKOJIbKEHUS.
Tlpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Hcropuyeckas peKOHCTpYKIIHs onbITOB KysoHa 1 AMOHTOHA I10 OTIPEACIICHUIO BETMYUHBI
CHUJIbI TPEHUS CKOJIbKEHUSI.
2. TlepBble HCKyCCTBEHHBIE CITYTHHKH 3EMITH.
3. Kak oTimuaroTcs MeXaHWYECKHE MPOIECChl Ha 3emiieé OT MEXaHMYECKHX IPOIIECCOB B
KocMoce?
4. Tena Conmneuynoit cucrembl. OTKPHITHS Ha KOHYHKE TIepa.
Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHne W O00CYXJIEeHHE TeKcTa craTei
WHTEPHET-CATOB, OOCYXJICHUE MOKJIAJ0OB M TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D mo dpuzuke).

HNMmnyibce. 3aK0H COXpaHEHHMS UMILYJIbCA
Nmnynec. M3MeHeHue ummysiabca MaTepHalbHOM Touku. Cuctema Ten. 3aKOH COXpaHEHUs
VMITYJIbCA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
1. PeakTtuBHOE ABM)XEHUE B IPUPO/IE.
2. PaccnenoBanue JITII ¢ moMoIIbO 3aKOHA COXPAHEHHSI HMITYJIbCA.



Xapakmepucmuxa OCHOBHBIX BUO008 OesamelbHOCMU. YTCHHE W OOCYXKJICHUE TEeKCTa CcTraTeu
WHTEPHET-CATOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMi, COCTABIICHWE W peIIeHHEe 3aiad,
ob0cyxaeHue crnocoooB pemeHus (moaroroska k OI'D no duzuke).

Cratuka
PaBHoBecue Tena. MOMEHT cuibl. Y CII0BUS PABHOBECHUS TBEPAOrO Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OripezesieHre EHTPOB MACC Pa3IUYHBIX TeJ (TPH Crocoba).
Ilpumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENILCTBE: OT 3eMJITHKH J10 HeOoCcKpeoa.

2. HccnenoBanue KOHCTPYKIIUU BEJIOCHUIIEA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCmuU: YTEHUE U OOCYXKIEHHME TEKCTa cTaTeil
MHTEPHET-CATOB, 00CYX/IE€HUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBJIEHHWE U peIIeHHEe 3ajad,
o0cyxaeHue crmoco0oB perienus (moaroroska k OI'D no ¢pusuke).

MexaHu4deckue KoJe0aHus U BOJTHBI
Mexanunueckue konebanus. IlpeoOpa3oBaHWEe SHEPrUM TPU MEXaHUYECKUX KOJICOAHUSX.
MaremaTiueckuii W TPYKUHHBIA MasTHUKA. CBOOOJHBIC, 3aTyXaroIIMEe W BBIHYKICHHBIC
konebanus. Pezonanc. Mexanndeckue BoJIHBIL. J[JTMHA 1 CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
W3yuenne koneOaHU HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTCHHEe W OOCYXKJICHHUE TEeKCTa CcTaTel
UHTEPHET-CANTOB, OOCYXKIEHHE JOKJIAJOB M TPE3CHTAIUH, COCTABIICHUE W pEIICHUE 3ajad,
obcyxaeHue cnoco0oB pemenus (moaroroska k OI'D no duzuke).

DJIEeKTPOMAarHUTHbIE K0JIeOaHUSI U BOJIHBI
[Tepemennslit anexTpudeckuit Tok. KonebarenbHelil KOHTYp. BbiHyX/1eHHbIE 1 cBOOOIHBIE DM
kosie0aHusi. OM BOJIHBI U UX CBOICTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
IIpyuHIUIIBI paIOCBA3HU U TEJIEBUICHHUS.
Bnusaue OM u3nydeHuil Ha )KUBbIE OPTAHU3MBI.
W3roroBneHne yCTaHOBKH ISl IEMOHCTPALIUH ONBITOB 1o DOMMU.
OnexTpoMarHuTHoe usinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIIHS ONBITOB AMIepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesamenrbHOCmuU. YTeHHe U O00CYXKJEeHUEe TeKCTa cTaTel
MHTEPHET-CAaTOB, 00CYX/IE€HHE NOKJIal0B U MPE3CHTallMi, COCTAaBIEHHWE W pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

NS

OnTuka
Uctounukn cera. JlelicTBus cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACIpPOCTPAHEHUS CBETA. 3aKOH
oTpakeHus cBeta. [ToctpoeHne n300pakeHuii B INIOCKOM 3epKajie. 3aKOH MPeIoOMIICHHUs CBEeTa Ha
IUIOCKOM TpaHulle JBYX OJHOPOJHBIX MpO3pauHbIX cper. llperomieHue cBeta B IMpU3ME.
Hucnepcust cBera. SIBjaeHUME NOJHOTO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHE JIHMH3BI.
[Toctpoenne u300pa’keHUM, CO3/1aBaeMbIX TOHKMMHU JuH3aMu. ['nma3 u 3penue. Onruyeckue
pUOOPBHI.
Jlabopamopnule pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka poctay):

1. DxcnepuMeHTanbHAas MPOBEPKA 3aKOHA OTPAKECHHUSI CBETA.

2. H3mepeHue nokazatessi MPEIOMIICHUS BOBI.

3. H3mepenue HoOKyCHOTO pacCcTOSHUSI COOMPAIOIIEH JIMH3HI.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHus CBETOBBIX SIBJICHUM.



2. Hcropuueckasi peKOHCTPYKIIHS Teneckorna [ anmmest.

3. H3roroieHue Kaneimockomna.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHUe W O0CYXJEeHHE TeKCcTa craTei
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAJOB W TPE3CHTAllMH, COCTABIICHWE W peIICHHE 3ajad,
o0cyxaeHue crnoco0oB pemeHus (moaroroska k OI'D no duzuke).

®Du3uka aToMa U AaTOMHOI0 A/pa
Crpoenue aroma. Ilornomenue u ucnyckanue ceera aromamu. Ontuyeckue crnekTpbl. OMbIThI
Pesepdopna. [Tnanerapuas monens aroma. CTpoeHHE aTOMHOTO sipa. 3apsi0BO€ M MaccoBOE
ymclna. SlaepHble cuiibl. DHEPTuUs CBSA3U aTOMHBIX s7ep. 3aKOH palnOaKTUBHOTrO pacnana. Anbda-
u Oera-pacnazasbl. IIpaBuna cMmemenus. SAnepusie peakuuu. Jlenenue u cuHTe3 saep. SAnepHas
sHepretuka. Mcrounnku sneprun ConHua u 3Be3a. Peructpanus saepHbeiX unydeHuid. Biausaue
pPaMOaKTUBHBIX M3IIy4YCHUW Ha KWBBIC OpraHU3MbL. Jlo3uMeTpus. DKOJOTHYECKHE MPOOIEMBbI
AJIEPHON YHEPTETUKH.
IpumepHnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uzydeHus aToma.

2. Wswmepenue KI1/] conreunoii baTapen.

3. HeBuaumblie U3Ty4eHHs B CIIEKTPE HArPETHIX TE.
Xapakmepucmuka OCHOBHBIX U008 OesiImeNbHOCMU: YTEHUEe W O00CYXJIE€HHE TEeKcTa craTei
MHTEPHET-CATOB, 00CYXJIECHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE U peIIeHHe 3ajad,
o0cyxeHue crmoco0oB perienus (moarororka k OI'D no ¢pusuke).

®opMbl OPraHu3anuy 00pa3oBaTeJbLHOIO Mpolecca:

- TpyMIIOBas;

- UHAUBUyallbHAS;

- (ppoHTaNTBHAS.

Benyuiue texHosoruu:

Hcnonp3ytoTcs AJI€MEHThl CIEAYIOUIMX TEXHOJIOTMM: IMPOEKTHAas, MPOOJIEMHOro oO0yueHwus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBIIUIEHUS,, NPOOJIEeMHOro AMajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

Benymumu Meronamu oOydeHHs SBISIOTCA: YaCTHUHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIo
MOJIEJIMPOBaHUs, AKCHOMAaTUYECKHI METO/.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SBJISIETCS IOTOJHUTENbHBIM, TO OTMETKA B OaJllaX HE CTaBUTCSL.

VYyamuiics yduTcs OLEHMBaThb ce0s M JIpYyrMX caM, 4YTO IO3BOJIAET pa3BUBAaTh YMEHUS
caMOaHaliM3a M CIIOCOOCTBYET PpA3BUTHIO CAMOCTOSITEIbHOCTH, KaKk CBOWCTBY JIMUHOCTH
y4amierocsi. BbisBlieHHe MPOMEXYTOYHBIX M KOHEYHBIX PE3YJbTATOB YYalllUXCSl MPOUCXOJIUT
yepe3 MPaKTHUECKYIO e TeTbHOCTh; 3aUeTHbIE paboThI:

* TeMaTuyeckas MoJ0OpKa 3a7ayd Pa3IMYHOTO YPOBHS CIOXHOCTH C INPEACTABIEHUEM Ppa3HbIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, GpJoim-
aHMMAaIHM, BUIEOPOJIUKA Wi WeD - crpaHuubl (caiiTa)

* BBICTaBKa [TPOEKTOB, IIPE3ECHTALINI;

* JI€MOHCTpALUs SKCIEPUMEHTa, KaYeCTBEHHOM 3a/ladll C KaueCTBEHHBIM (YCTHBIM WJIM B BHUJE
OPUJIOXKEHUs, B TOM 4YHCIe, Mpe3eHTalued) ONMCaHMeM IIpollecca Ha 3aHATHH, (ecThBane
HKCIIEPUMEHTOB; (PU3UYECKUE OTUMITUA/IBI.
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KaJIeHL[apHO-TeMaTI/I‘leCKOC IIAHUPOBAHHUE 7 KJaace

Ne
n/n

Jara
MIPOBEICHHUS
Ilinan | Pakr

Tema 3ausaTus

HUcnosb3oBanue
000py/10BaHMsI LIEHTPA
€CTeCTBEHHOHAYYHOH |
TEXHOJI0TN4eCKOM
HanpasJjeHHocTell «Touka
pocTtay

IIpUMEYaHUE

1. BBegenue (14)

1

07.09

BBomHOe 3aHsATHE.
3a1a49u Kypca.
0€30I1aCHOCTH.

Ilemn un
Texauka

KomnbrorepHoe
obopyioBaHue

2. Posib DKCIIEPUMEHTA B KU3HHU YejioBeka (34)

14.09

CucremMa eMHHII, IOHITHE O
MPSIMBIX u KOCBEHHBIX
M3MEPEHUSIX

Komnberoreproe
o0opyoBaHue

21.09

DU3NYECKUN HIKCIIEPUMEHT.
Bungsr ¢busnueckoro
SKCIIEPHUMEHTA.
[TorpemnocTs
Bunabr
IIOIPEIHOCTEN
Pacuér
MOTPENTHOCTH U3MEPEHUS.

WU3MEPEHHSI.

WU3MEPEHHS.

O6opynoBanue
JEMOHCTPALMI

JUTSL

4

28.09

JIaGoparopHas paboTa
«M3mepenne oObeMa TBEpAOTO
tenay. [IpaBuna opopmieHus
J1a00paTOpPHOU PabOTHI.

O6opynoBanue st
nabopaTopHBIX ~ paboT U
YUEHHUYECKUX OTBITOB

3. Mexanuka (84)

05.10

PaBHOMepHOE 51
HEPAaBHOMEPHOE
JIBHOKCHUS.

12.10

I'paduueckoe npescraBieHue
JIBYDKEHUSI.

19.10

Pemenwue rpaduueckux 3amady,
pacder TyTH W CpeaHeu
CKOPOCTH

HEPaBHOMEPHOTO JIBH)KEHUS.

26.10

Ilonsarune
WHEPTHOCTH.
LenTpobexHas cua..

150:(5]0) 00705 u

O6opynoBanue st

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

09.11

Cuna ynpyrocrtu, cujia TpeHus

10

16.11

JlaGopaTopHas pabota
«MccnenoBanue 3aBUCUMOCTH

O6opynoBanue st

11




CHJIBI YIOPYTOCTH, | 1a0OpaTopHbIX paboT u
BO3HUKAIOIICH B YUYECHHUYECKUX OIBITOB (Ha
IIpY>KUHE, oT crerneHu | 6a3e KoMIuIeKkToB st OI'D)
nedopmaru
MIPYKUHBD».
23.11 JlaGopaTopHas pabota
«Omnpenenenue kodpdurrenrta
11 TpEHUsI Ha TpHOOMETpPEY.
30.11 JlaGopaTopHas pabota O6opynoBanue st
«MccnenoBanue 3aBUCUMOCTH | 1a00OpaTOpHBIX  paboT |
CHJIBI TPEHUS OT CHJIBI YUEHHYECKUX OIBITOB
12 HOPMaJIbHOT'O JaBJICHUSD.
4. 'mapocraTuka (124)
07.12 IImoTHOCTS. 3amaua  uaps | OGopynoBaHue TS
13 I'epona JIEMOHCTpPAIIHA
14.12 Pemrenue 3a1au nmoBbIIEHHON
CJIO’)KHOCTH Ha pacuer
IJIOTHOCTH
14 BeLECTBA.
21.12 Pemrenue 3amay MoBBINIEHHON O6opynoBanue TS
15 CJI0KHOCTH JIEMOHCTpaLMi
28.12 JlaBlIeHHE >KUIKOCTH M Tasa.
3akoH
16 [Tackains
17 | 11.01 Coobmmarommmecst Cocybl.
18.01 JlaboparopHast pabota O6opynoBanHue s
«M3roroBrenue MOJIeNH | TaboOpaTopHBIX  padoT U
18 (dhoHTaHA» YUYEHUYECKUX OMNBITOB (Ha
25.01 JlabopaTopHas pabota Gaze kommextos A1 OI'3
«M3roroBrenue MOJIeTH
19 ¢dboHTaHA»
01.02 3akoH Ilackans. /laBnenue B
KHUJIKOCTSX M rasax.
'unpaBnuueckre MaluHBbIL.
20 CooOmaroruecs COCY/Ibl.
08.02 BrrtankuBaromias cuna. 3akoH | OGopynoBaHue TS
21 Apxumena. JEMOHCTPAITHI
15.02 JIaGoparopHas paboTa Ob6opynoBanue ais
«BprsicHeHne YCIIOBHS | JIAOOPATOPHBIX  pabOT W
TTaBaHUs YYEHUYECKUX OMBITOB
22 TEI.
22.02 brok 3ana4 Ha 3akoH [lackans, | OGopynoBanue TS
23 3aKO0H ApXHMea. JIEMOHCTpPAITHHA
01.03 bnok 3ama4 Ha 3axkon [lackas,
24 3aKOH ApXHMe[a.

5. Cratuka (104)

25 |15.03 | | Biok. Peraar.




29.03 PaBHOBecue  TBepabIX  Tell.
O6opynoBaHue TUTS
MomeHT cunel.ITpaBuio eMONCTDALLII
26 MOMEHTOB. A pall
05.04 Hentp Tsxectu. UccnenoBanue | O6opympoBanue TUTST
pa3IMYHbBIX MEXaHUYECKUX | JEeMOHCTpAIui
27 CUCTEM
12.04 KoMOuHMpoBaHHBIC 33a1a49H,
UCTIONB3YS YCIIOBHS
28 paBHOBECHSI.
19.04 KomOunupoBaHnHble 3a1a4u,
UCTIONB3YS YCIIOBHS
29 paBHOBECHS
26.04 JlaboparopHast pabota O6opynoBanue IS
«UM3rororiienue padotaromieid | 1a0opaTOpHBIX  paboT |
CHUCTEMBI 0JIOKOBY». | yYYEHMUECKHX ONBITOB (Ha
Odopmnenue 6a3ze kommiekToB A OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOEKTOM
«bmokuy».
JlaboparopHast pabota
«HM3roroBiienne paboTaroIICH
31 CUCTEMBI OJIOKOBY.
17.05 JlaboparopHast pabota O6opynoBaHue IS
«M3rorosnenue padotaromeil | 1a0opaTopHbIX  paboT H
32 CHCTEMBI OJIOKOBY. YYEHHYECKUX OIBITOB
33 | 24.05 Odopmiienne paboThI. KomnerorepHoe
34 | 31.05 3amuTa IpoeKTOR. obopynosatue
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KajiengapHo-reMaTuyeckoe miiaHupoBanue 8 kiace

Ne | Jlara Tema 3ansaTHA Hcnosab3oBanue [IpUMEYaHue
/Tl | IpPOBEACHHUS o0opynoBanust
IInan | Pakr I€HTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTHYECKOMH
HanpaBJIeHHOCTeH
«Touka pocra»
1. BBegenue (14)
07.09 Broanoe 3ansTue. llenu u 3agaun | KommnberoTepHoe
1 Kypca. TexHuka 0€301acHOCTH. 000pyI0BaHKE
2. TensioBble siBjaenus (12 1)
14.09 PaznooOpasue TeroBeiX | KoMmbrorepHoe
siBieHuil. TersoBoe pacuipenue | 000pyaoBaHue
2 TeJ.
21.09 JlaboparopHast pabota O6opynoBanue IS
«3meHeHus IIMHBI Tena Ipu n1abopaTopHBIX paboT
HarpeBaHUU U OXJIAKICHUM. " YYICHUYIECKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue OGopynoBanme st
TEIUIOMPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHiA
4 BO3yXa.
05.10 JIaGoparopHas paboTa Ob6opynoBanue ais
«M3mepenne yenbHOU 1a00paToOpHbIX paboT
TEIIOEMKOCTH Pa3TUYHBIX u YYEHUYECKUX
o) BEIIIECTB. onbiTOB  (Ha  0aze
12.10 [InaBneHue u oTBEpIEBaHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTinBKa
6 napauHOBOIO COJIJATHKA»
19.10 JlaGoparopHas paboTa Ob6opynoBanue ais
«Habnronenue 3a niaBieHueM 1ab0paToOpHbIX PpaboT
TBI2a» u YYEHUYECKUX
7 ONBITOB
26.10 Pemrenue omuMnuaaHbIX 3a0a4 O6opynoBanue s
8 Ha ypaBHEHHE TEIJIOBOTO OajlaHca | IEMOHCTpAIi
09.11 Pemrenue omuMnuaaHbIX 3aqa4 O6opynoBanue s
9 Ha pacyET TEIUIOBBIX MPOIIECCOB JIEMOHCTpALII
10 | 16.11 JIaGopartopus KpucTamiorpaduu.
23.11 Hcnapenue u KoHaeHcausl. O6opynoBanue s
11 JIEMOHCTPALIMI
30.11 CocraB atmMocdepsl, ObopynoBanue  uis
HabIoIeHue nepexoa JEMOHCTpAaLHii
HEHACBIIICHHBIX ITapOB B
12 HaCBIIIIEHHEIE.
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07.12 Brnaxxnocts Bo3myxa Ha pasHbix | OO6opynoBaHue — is
13 KOHTHHEHTAX JIEMOHCTpPAIIHIA
3. DuekTpUYecKkue sipjaeHus (84)
14.12 Muxkpomup. Mozenu atoma, ObopynoBanue s
14 cyniecTBoBaBine 10 Hayana XIX | nemoHcTpanui
21.12 Hcropust OTKpBITUS U JEHCTBUS KommbrorepHoe
15 rajbBAHUYECKOTO JIEMEHTA obopyoBaHue
28.12 Ucropus CO3/IaHus
31eKTpOoPOpHOI
16 MaITuHbI
11.01 OnsiTel Bonbra. Onekrpuueckuii | KommnbrotepHoe
17 TOK B JJICKTPOJIUTAX. o0opyioBaHue
18.01 Pemenne omumnuanaeix 3a1a4d Ha | OOopyaoBaHue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIIMA
25.01 HaOmroienne 3aBUCUMOCTH O6opynoBanue s
COIIPOTHBIICHUS MPOBOIHMKA OT | IEMOHCTpAIHA
19 TEeMITepaTypHhI.
01.02 JlaboparopHast pabota O6opynoBanue IS
«OmpeneneHue CTOUMOCTH 1a00paToOpHBIX paboT
M3PACXOJOBAHHOU u YYCHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Gaze
10 MOIIIHOCTH OTPEOUTENS M MO0 | KOMILIEKTOB st OI'D
20 CUETUHKYY
08.02 Pemenue onuMnuagHeix 3a1a4 O6opynoBanue s
21 Ha TEIJIOBOE JCHCTBHE TOKA JEMOHCTpAIIHA
4. DJjIeKTPpOMATHUTHBbIE siBJIeHUs1 (34)
15.02 ONEKTPOMAarHUTHBIE SIBJICHUS. Ob6opynoBanue  uis
DIEeKTpOU3MEPHUTEIHHBIE JIEMOHCTpPAIIHIA
22 pHOOPEHI.
22.02 MarnuTtHasg anomanus. | O6opynoBanue A
MarnuTHbIE JEMOHCTPALMI
23 Ooypu
01.03 PasnoBugHOCTH
24 AJIEKTPOIBUTATEIIEH.
5. OnTuyeckue sipjieHus (74)
15.03 HcTouHukm cBeTa: TEIIOBEIE, O6opynoBanue s
25 JIOMUHECIICHTHBIC JIEMOHCTpPAITHHA
29.03 MHorokpaTHoe n300pakeHue
peaMeTa B HECKOIBKUX TUTOCKHIX
26 3epKaax.
05.04 M3roToBUTH NEPUCKOII U C €TI0 ObopynoBanue  uis
27 TTOMOTIIHIO MPOBECTH HAOJIOICHHS | TEMOHCTpaIui
12.04 [IpakTHueckoe NCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTBIX 3€pKaJl JI€MOHCTpALMii
19.04 3pUTENbHbIE WIUTIO3UH, Ob6opynoBanue  uis
MOPOKTaEMBbIE TIPEIOMIICHUEM JIEMOHCTpAIi
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJTOKOHHOM ONTHKU
10.05 Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHHUKE
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6. YUesioBek u npupoaa (44)

32 [17.05 ABTOMAaTHKA B HallIEH )KU3HHU . KomnerotrepHoe
33 | 24.05 Panuo u TeneBunenue obopynosatue
31.05 AnbTepHATUBHBIC HICTOUHUKU
34 sHeprur. Buapl 2eKTpOCTaHIIHNMA
KajiengapHo-reMaTu4eckoe IJiaHupoBanue 9 kiace
Ne | Jlara Tema 3aHaTHA Hcnouab3oBanue [IpUMEYaHue
/Tl | IpOBEACHHUS odopynoBanust
IInan | Pakr eHTpa .
eCcTeCTBEHHOHAYYHOil
U TEXHOJIOTUYECKOMH
HaNpaBJIeHHOCTEH
«Touka pocra»
1. BBegenue (14)
01.09 BBoanoe 3ansartue. Llenu u 3agaun | KomnsrorepHoe
1 Kypca. TexHruka 6€30MacHOCTH. o0opytoBaHUE
2. Kunemartuka (7 4)
08.09 Croco0bI onmucaHust O6opynoBanue s
2 MEXaHHYECKOTO JIBIYKCHUS JICMOHCTPAITHIA
15.09 [IpsiMonuHeitHOe paBHOMEPHOE O6opynoBanue s
IBIDKEHHE o MJIOCKOCTH? | IEMOHCTpaIui
Cmortps
3 13 KaKOW TOYKH HAOJIIOIaTh
22.09 OTHOCUTEIBHOCTH JIBHYKCHHUS. O6opynoBanue st
4 CI10’keHH€e IBYKEHHUI. JEMOHCTPALIUI
29.09 Jlabopamopmwvie pabomoi: O6opynoBanue st
«3yuenue nBmwxkeHus: CBOOOAHO | TabOpaTOpHBIX paboT
najaroniero tenay, «M3ydenne u YICHHUECKUX
5 JIBHKEHHSI TeJIa 0 OKPYKHOCTH» | OMBITOB
06.10 Kak u xyna monerena BumneBas | OGopynoBaHue — JUIs
koctouka? Pacuer TpaekTopuu JIEMOHCTpAIIHii
JIBUKEHUS TEJI U MIEPCOHAKEN
pacckas3oB P.Pacms 0
6 MioHxay3eHe
13.10 HcTopuueckasi peKOHCTPYKLUS Ob6opynoBanue  uis
OIIBITOB [Namnes 10 | IeMOHCTpauuin
OTIpeIEeIEHUI0
7 YCKOpEHUs g.
20.10 Omnpenenenue CKOpoCTU Ob6opynoBanue s
PaBHOMEPHOTO JIBHKEHUS TIPU JIEMOHCTpPAITHHA
UCIIONIb30BaHUU TPEHAXepa
8 «OeroBast JOPOIKKAY.
3. Iunamuxa (84)
27.10 Cuna Bonu, cuna yoexxnenus win | OOopyaoBanue  Juis
9 cuia - pusnyeckasi BenuurnHa? JIEMOHCTPAIIMHT
10.11 Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne macchl Tenay 1abopaTopHbIX paboT
17.11 JIBmkeHue Tena 1Mo ASHCTBUEM u yICHUICCKHX
11 HECKOJIBKUX CHJI OTLITOB
2411 JIBY>KEHUE CHCTEMBI CBS3aHHBIX O6GopynoBanue ISt
12 Tel JIEMOHCTPAITHI
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01.12 Jlabopamopnobie O6opynoBaHue st
pabomui: «3yueHue TpeHus | 1abopaTOpHBIX PpadboT
CKOJIb)KEHUS» U YUYEHUYECKUX

13 OTIBITOB
08.12 Junamuka paBHOMepHOro | OGopyaoBanue IS
14 JIBUOKEHUS 110 OKPYKHOCTH JIEMOHCTPALIMI

15.12 Ucropus pazButus | O6opyaoBaHuEe IS
IIPEACTABICHUI JEMOHCTPALMI
0 Bcenennoii. Conneunas

15 CUCTEMA.

22.12 OTKpBITHS HA KOHUUKE TIEPA. ObopynoBanue s
[TepBbie HCKYCCTBEHHBIE | JEMOHCTpalui
CITyTHUKH

16 3emu.
4. Umnyabc. 3aKoH coxpaHeHUs1 MMIyJibca (34)
17 | 29.12 Kak BHI IXTYy Ha30BeTe... KommnbrorepHoe
12.01 PeaktuBHOE IIBUKEHUE B obopynosanue
18 IpUPOJIE.

19.01 Paccnenosanue JITII ¢ momompio | Kommnbsroreproe
19 3aKOHA COXPAHEHUS] UMITYJIbCA 000pyI0BaHKE
5. Cratuka (24)

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

20 OTIBITOB

02.02 [Tpumenenue npocteix | KomnbrorepHoe
MEXaHHU3MOB B CTPOUTENIBCTBE: OT | 000pYyI0BaHHE
3eMJISTHKH JI0

21 Hebockpeba

6. Mexanunyeckue Kojae0aHusi M BOJHBI (34)

09.02 Bunet  mastHukoB  u ux | OOopysnoBaHue — Juis
22 Koaebanuii J€MOHCTpPALINI
23 | 16.02 UYrto nepeHocHT BosiHa?
02.03 KonebarTenbHBIE  CHCTEMBI B
24 IIPUPOJIE U TEXHUKE
7. DJIeKTPOMArHUTHbIE KOJIe0aHUs M BOJHBI (24)
09.03 OKCrepUMEHTaJIbHAS IPOBEPKA KomnerorepHoe
25 cBoiictB OM BOJH. o0opyioBaHue
16.03 UccnenoBanue KommnbsrorepHoe
AIIEKTPOMAarHUTHOTO o0opyioBaHue
26 nznyuenuss CBU-neun
8. OnTuka (44)
30.03 . UsroroBnenue moaenu KommnbsrorepHoe
27 KaJICHTOCKOTIA. 00opyI0BaHue
06.04 DKcrepruMeHTalTbHAs TPOBEpKa Ob6opynoBanune  uIs
28 3aKOHa OTPAKEHUS CBETA. JIeMOHCTpalun
13.04 Jlabopamopnas paboma: OO6opynoBaHue TS
«3mepenue nokazarenst 1ab0paToOpHBIX paboT
MPEJIOMIICHUST BOJIBD» u YUECHHUECKUX
29 OTIBITOB
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20.04 Kaxk ortnnuarorcs mokasareinu O6opynoBanue ISt
30 MPEIOMJICHUS IBETHOTO CTEKJIA JIEMOHCTpPAIIHIA
9. @u3uKa aToMa M1 AaTOMHOT0 siApa (44)
27.04 [Tornomenue u ucmyckanue ceera | Kommnesrorepnoe
31 aromamMu. ONTHYECKUE CIIEKTPHL. | 000OpyA0BaHUE
11.05 W3mepenne KIIJ[ conneunoit KgMHI’IOTepHoe
32 Oarapeun 00OpyA0BaHHC
18.05 BnusiHue paaroakTHBHBIX
33 W3JIyYCHHUH Ha )KUBBIC OPTaHU3MBI
25.05 CriocoObI 3aIUThI OT
34 PaIMOAKTUBHBIX M3TyUYCHUN
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