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HosicHUuTeEJIbHASA 32aNIMCKA
Pabouas nmporpamma BHEYpOUHOH IeATENBHOCTH MO (usmke 11t 7 - 9 KJIacCcoB COCTaBIIeHA
Ha OCHOBE NMPUMEPHOH nporpamMmsl 1o ¢usuke it 7 — 9 kiaccoB (nox penakuued Kysnerosa
A.A.), M.: «IlIpocsemenue», 2017 u COOTBETCTBYET
- ®enepanpHomy 3akoHy «0O0 oOpa3oBanun B Poccuiickoit ®enepammm» Ne273-O3 or
29.12.2012 rona;
-OenepanpHOMy — 00pa30BaTEIbHOMY — CTaHIAPTYy  OCHOBHOTO  00mero  oOpa3oBaHus,
YTBEPXKJAEHHOMY TpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku P®D Nel897 ot 17.12.2010
roja;
-IIpukazy MunucrepctBa oOpa3oBanus U Hayku PD Nel577 or 31.12.2015 r» O BHeceHuu
u3MeHeHUH B (emepanbHbIi 00pa30BaTENbHBIM CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHU,
YTBEPKIEHHBIA MpHKa3oM MuHucrepcTBa obpazoBaHusi U Hayku PD» Nel897 or 17.12.2010
roja»
-O0pa3oBaTenbHOM porpaMMe OCHOBHOTO 00IIEro 00pa3oBaHus;
-Yuebnomy miany OV,
- [lpumepHOi#t MporpaMmme OCHOBHOTO 0011ero 00pa3oBanus 1o (usnke (6a30BbIi YPOBEHB).
[Iporpamma paccuntana Ha 34 gacoB — 1 yac B Henmemo B 7 kiacce, 34 gacoB — 1 yac B
Henenro B 8 kiracce, 34 gyaca — 1 yac B Henenro B 9 kiacce.
Jannast paboyas mporpaMma BHEYPOUHOH JesTelnbHOCTH 1o Qu3uke migs / — 9 kimaccos
coctaBneHa Ha ocHoe OOIT OO0 MBOY COLI Ne 2 r. [Toponaiicka u ¢ y4€TOM METOJUYECKHUX
PEKOMEHIalMi TI0 CO3AaHuI0 U (YHKIIMOHUPOBAHUIO B 00II€00pa30BaTEIBHBIX OPraHU3AIUsX,
PacMoJIOKEHHBIX B CEIBCKOW MECTHOCTU U MaJblX TOpO/ax, IIEHTPOB 00pa30BaHMsI €CTECTBEHHO-
HAYYHON M TEXHOJIOTMYHOH HampasieHHocTel («Touka pocrta»)(yTBepiKIEHBI pacropsHKEHHEM
MunucrepctBa mpocBenienust Poccuiickoit ®enmeparmu ot 12.01.2021 r. Ne P-6) wu
IpelycMaTpuBaeT IMPOBEACHUE 3aHATUN C HCIOJIb30BaHHEM oOOOpyAoBaHus IleHTpa «Touka
pocta».

I[InanupyemMbie pe3yabTaTbl OCBOEHHSI NPOrpaMMbl BHEYPOYHOIl  JIeSITeJIbHOCTH
«3aHuMarTesnbHasi ¢Gu3MKa» (¢ HcHmoJib3oBaHHeM ofopynoBanusi «Touka pocra»)B 7-9
KJIaccax.

Peanuzamus nporpaMmsbl CIOCOOCTBYET AOCTHKEHUIO CIEAYIONIUX Pe3yJIbTATOB!
JInuHOCTHBIE:

B cdepe MMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI yUalluxcs:

* y4eOHO-N03HABATEeNbHBII MHTEpEC K HOBOMY Yy4eOHOMY MaTepHaly M CIOco0aM pellieHus
HOBOI1 3a7a4M;

* OpHEHTAlMsl Ha TIOHUMaHHWE MPUYUH yclieXa BO BHEYYEOHOM AeATeNIbHOCTH, B TOM YHUCIIE Ha
caMOaHaJM3 U CaMOKOHTPOJb Pe3yJibTaTa, Ha aHaJIM3 COOTBETCTBUS PE3YyJbTaTOB TPEOOBAaHUSAM
KOHKPETHOH 3a/1a4y;

* CIIOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHOU e TENIbHOCTH;
Obyuarowuiics nOIY4UmM 603MOACHOCI OISl POPMUPOBAHUSL

* BHYTPEHHEW MO3MUIMH IIKOJBHUKA HA YpPOBHE IIOJOKUTEIBHOTO OTHOLIEHUS K IIKOJIE,
NOHUMaHHs HEOOXOAMMOCTH YUYEeHHMs, BBIPAXKEHHOTO B MpeolIagaHuy yueOHO-T103HABATEIbHbBIX
MOTHBOB;

* BEIPQXKEHHOM yCTOMUMBON yueOHO-1103HABATEIbHON MOTHBALIUN YUCHUS,

* YCTOWYUBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM OOIIIMM CIIOCO0aM pellieHus 3a1ad.

MeTanpeamMeTHblie:

B cdepe peryasiTuBHBIX YHUBEpCAIbHBIX YU€OHBIX IEUCTBUN yUalIUXCA:

* IUIAHUPOBATh CBOU JEHUCTBHUS B COOTBETCTBUU C IIOCTABJICHHOW 3a7adyei U YCIOBUSAMU €€
pean3anyy, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUUTHIBATh YCTAHOBJICHHBIC NIPABUJIA B TUIAHUPOBAHUN M KOHTPOJIE CIIOCO0a PEIICHHS;



* OCYILIECTBIISITh UTOTOBBIM U MOIIArOBbIA KOHTPOJIb 110 PE3YJIBTATY;

* OLICHHUBATh IPABUIBHOCTH BBINIOJIHEHUS ICHCTBUSA HAa YPOBHE aJEKBAaTHOW PETPOCIIEKTUBHOMU
OLIEHKU COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUIM JAaHHOM 3aauu U 3a/la4HOM 00acTuy,

* aJeKBaTHO BOCIPUHUMATH IPEIJIOKECHHS M OLICHKY YYHUTENIECH, TOBApUILEH, POAUTEIICH U
JPYTHUX JIIOJICH;

* pa3nuyaTh coco0 U pe3yabTaT ACUCTBUSL.

Obyyaiowuiics NOIYUUM O3MONCHOCL HAYYUMCAL:

* B COTPYAHMUYECTBE C YUUTEJIEM CTAaBUTh HOBbIE yUeOHbBIE 3a/1aUH;

* [IPOSIBJIATH [103HABATEIbHYIO HHULIUATUBY B Y4€OHOM COTpPY/IHUYECTBE;

* CaMOCTOSITEJIBHO aJCKBATHO OLIEHHUBATh IPABWJIBHOCTH BBIIIOJIHEHUS JIEUCTBUS U BHOCHUTH
HEO0XO/UMBbIE KOPPEKTHBBI B HCIIOJIHEHHE KakK [0 XOJYy €ro peaju3aluy, Tak U B KOHIE
JICHCTBHS.

B ciepe nosHaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACUCTBUH yUaIIXCS:

* OCYILECTBJIATh MMOMCK HEOOXOIUMON MH(pOpPMAIMK ISl BBIIOJIHEHHs] BHEYYEOHBIX 3aJjaHUi ¢
UCTIOJIb30BaHUEM YUYeOHOH JUTepatypbl W B OTKPHITOM HH()OPMAIIOHHOM TIPOCTPAHCTBE,
SHLMKIIONEINHA, CHPAaBOYHUKOB (BKIIOYAsl DICKTPOHHBIC, IHM(POBBIC), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNuTepHera;

* OCYILIECTBJIATH 3amuch ((UKcalmioo) BHIOOPOYHON HMHPOpMAIMUA 00 OKPYKAIOIIEM MHUpPE H O
ceOe caMoM, B TOM YHCIIE ¢ TOMOILbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHNUS, IPOEKTHI B YCTHON U MUCbMEHHOM (opMme;

* [IPOBOJIUTH CPAaBHEHME U KJIACCU(PUKALIMIO MO 3aJaHHBIM KPUTEPUSIM,

* yCTaHaBJIMBATh IPUUUHHO-CJIECTBEHHBIE CBSI3U B U3y4aeMOM KpyTIe SBJICHUH;

* CTPOUTH pacCyXIeHHs B (hopMe CBA3M HIPOCTHIX CYXIEHUH 00 OOBEKTe, €ro CTPOEHHH,
CBOMCTBAx U CBSA3X;

Obyuaiowuiicsi NOLYYUM 603MOACHOCTb HAYYUMBCS:

* OCYILECTBJISATh PACIIMPEHHBIN MOMCK MHPOPMALIMHU C UCIIOIB30BAaHUEM PECYpPCOB OMOIMOTEK U
cetu MHTEpHET;

* 3amnMchiBaTh, (UKCUPOBaTh MHGOPMAIMIO 00 OKPYXKAIOMIMX SBJIEHUSX C TOMOIIBIO
nHctpymenTtos UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHOW U MUCbMEHHOH (QopMme;

* OCYIIECTBISATH BBIOOp HambOosee d3(HPEKTUBHBIX CIIOCOOOB pelIeHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

* CTPOUTH JIOTUYECKOE PaCCyXJCHHE, BKJIIOYAIOIIEEe YCTAHOBJIEHHWE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€El,

* MOTYT BBIMTM Ha TEOPETUYECKHI YPOBEHb pEIICHHs 3a/ay. PEUIeHHE I10 ONpeAeIEHHOMY
IUTaHYy, BJIAJICHUE OCHOBHBIMHU IIPUEMAMM PELICHHs, OCO3HAHMS NEATEIBHOCTH MO PEIIECHUIO
3aJ1aui.

B chepe kKoMMyHHMKATMBHBIX YHUBEPCATbHBIX YUEOHBIX AEHCTBHUM ydaluxcs:

* aJECKBAaTHO MCIOJIb30BaTh KOMMYHHUKAaTHUBHBIE, INPEXKAE BCETO - pEYEBBIC, CPEACTBA A
pellIeHus pa3IMYHbIX KOMMYHHUKATUBHBIX 33/a4, CTPOUTH MOHOJIOTHYECKOE COOOIIeHNE, BIaIETh
JTAJIOTHYECKO (hOpMON KOMMYHHMKAIIMM, UCIIONB3Ysl, B TOM YHUCIIE CPEJICTBA U MHCTPYMEHTHI
HUKT 1 nucTaHIIMOHHOTO OOIIEHNS,

* JIOIyCKaTh BO3MOXHOCTB CYIIIECTBOBAHMSA y JIOAECH pa3INYHBIX TOUEK 3PEHHUS, B TOM YHCIIE HE
COBMA/JIAIOIIUX C €ro COOCTBEHHOM, U OPUEHTUPOBATHCA Ha MO3MIIMIO MapTHEpa B OOLIECHUH U
B3alMO/JEICTBUH,

* YYHUTHIBaTh pa3Hble MHEHUS U CTPEMUTHCA K KOOPAWHAIMM PpA3IUYHBIX IO3ULUN B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U MO3UIINIO;

* IOTOBapUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOU JEATEIBLHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHUS! HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MOHCHOCIb HAYUUMbCSL



* YYUTHIBATh U KOOPJAMHUPOBATH B COTPYTHUUECTBE OTIIMYHBIC OT COOCTBEHHOW MO3HUIIMH JAPYTUX
JIIOJIEH,

* YYUTBHIBATh Pa3HbIC MHEHUS U HHTEPECHl U 00OCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO,

® IOHUMATb OTHOCUTCIBbHOCTH MHCHI/Iﬁ U 1IoaAX0J0B K pemeHmo Hp06JI€MLI;

* apryMEHTHPOBATh CBOI TIO3UIMI0O M KOOPJAWHHUPOBATH €€ C TMO3WIMSIMU IapTHEPOB B
COTPYIHUYECTBE MPH BBIPAOOTKE OOIIETO PEIICHHUS B COBMECTHOU JCSITEILHOCTH;

* 3a7aBaTh BOIIPOCH], HEOOXOAMMBIC IS OpPraHU3allMd COOCTBEHHOH JACATEIBHOCTH U
COTPYAHHYECTBA C ITAPTHEPOM,

* OCYIIECTBJIATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb.

IIpeameTHbIe:

- OpPHUEHTHPOBATHCS B SIBJICHUAX U OOBEKTAX OKPYXAIOLIEr0o MHpa, 3HAThb TIPaHUIBl HX
MIPUMEHUMOCTH;

- IOHUMAaThb ONpeieleHNs (PU3NUECKUX BEIMUMH U IIOMHUTH ONIpeAestonue GopMyJbl;

- IOHUMATh KaKUM (PU3UYECKUM MPUHIUIIAM U 3aKOHAM MOTYUHSIOTCS T€ UM WHbIE O0BEKTHI U
SBJICHUS IPUPOJIBI,

- 3HaHME MOJIETU TMIOMCKA PelIeHui s 3a1a4 1o pusmke;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- IpUMeYaTh MOJICIH SIBJICHUN U OOBEKTOB OKPY>KAIOIIET0 MHPA,

- AaHAJIM3UPOBATH YCIOBUE 3aa4H;

- iepepopMyIUpPOBaTh U MOJIEIUPOBATh, 3aMEHITh UCXOHYIO 33/1a4y IPYrou;

- COCTaBJIATH IUIAH PEILCHUS;

- BBIJIBUTaTh U MIPOBEPSTH NpejiaraeéMble 1Jis pEUICHUs] TUIIOTE3bI,

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIE€pPALMIMH, COCTABIISIOIIMMU MOUCK PELICHUS 3a1a4H.

CoaepikaHue MporpaMMbl BHEYPOUHOii 1eSIT€IbHOCTH
7 kiaace

BBenenue. Bronnoe 3anstue. [lenu u 3amaun kypca. TexHnka 6€30MacHOCTH.

PoJib 3kcIepuMeHTAa B )KU3HHU YeJI0BeKa.

Teopus: I3yunTh OCHOBBI TeOpuM morpemHocTeil. [lorpemHocTy npsaMbIX U KOCBEHHBIX
U3MEPEHMM, MaKCHMAJIbHAsl TIOIPEIIHOCTh KOCBEHHBIX W3MEPEHMM, YYeT TOrPemHOCTeN
u3MepeHuil npu mnoctpoeHuu rpadukos. [IpencraBneHue pe3yabTaToB H3MEpeHU B ¢opme
TabJIML ¥ TpapuKOB.

Ilpaxkmuxa: OCHOBBI TEOPUH NOTPEITHOCTEW MIPUMEHSATH MPU BBIMOJHEHUN SKCIIEPUMEHTATBHBIX
3aj1a4, MpaKTHYECKUX padoT. (¢ mcmoabp3oBaHneM odopynoBanus «Touka pocra»)
Xapaxmepucmuxa ocHO8HbIX 81008 OesIMENTbHOCMUL

[MpuBoauTh TIPUMEPBI 00BEKTOB M3ydeHus (usuku (pusnmveckue sBiaeHus, GuznvecKoe Tejo,
BEIECTBO, (Qu3nyeckoe mosie). HabmromaTh W aHaNM3MpOBaTh (PHU3MYECKUE  SBICHUS
(bukcupoBaTh M3MEHEHHUSI CBOWCTB OOBEKTOB, CpAaBHHBATh WX M 0000m1aTh). [I03HAKOMHUTHCS C
HKCIEPUMEHTAIBHBIM METO/IOM HccliefoBaHus npupoabl. COopka mpuOOpPOB M KOHCTPYKIUIL.
Hcnonp30BaHne H3MEPUTENBbHBIX NPUOOPOB. BrimonHeHne 1a00paTOPHBIX W MPAKTHYECKHX
pabot. /lmarHocTrika M ycTpaHEHHE HEUCIpaBHOCTEH mpuOOpoB. BricTpanBaHue TUIIOTE3 Ha
OCHOBaHUHU UMEIOLIUXCS JaHHbBIX.

MexaHuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEPHOE NBIKeHHE. [ paduueckoe mpencTaBieHre BIKCHHS.
Pemenune rpaguueckux 3agad, pacder MyTH U CPEeJHEH CKOPOCTH HEPAaBHOMEPHOTO IBMIKEHHUS.
[Tonsitue mHepuuu um uHepTHOCTU. LleHTpoOexHas cuna. [IpumeHeHune NaHHBIX (PUIMUECKUX
MOHSATUH B KU3HENIEATEIILHOCTHU YesioBeka. Cuia yrpyrocT, CHiia TPEHUsI.



IIpaxkmuxka: ViccnenoBanue 3aBUCUMOCTH CHJIBI YOPYTOCTH, BO3HHMKAKOIIEW B IMPYXKUHE, OT
cTeneHn naedopmanuu npyxuHbl. OnpeaeneHue Kod(pUIMEHTa TpeHUs Ha Tpudomerpe. (¢
HCIoJIb30BaHueM 00opyaoBaHusi «Touka pocra»)

HccnenoBaHue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.

Xapaxmepucmuka 0CHOBHbIX U008 OesIMENbHOCU

Amnanu3s Tabnun, rpadgukos, cxeM. [lorck o0bsicHeHUsT HAaOIIOAaeMbIM cOObITHAM. OmpeneneHne
CBOICTB pUOOPOB IO YepTeKaM U MOJEIsIM. AHAIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYAaIIH.
N300paxaTh cHCTEMYy KOOpPIWHAT, BBIOMpATh TEIO OTCYETAa U CBS3BIBATH €r0 C CHUCTEMOU
KoopauHat. Mcnonp3oBaTh cucTeMy KOOpPAMHAT JJI M3Y4YEHUS MPSMOIMHEHHOTO JBUKEHUS
tena. COopka mnpubOpoB M KOHCTpyKuuil. lMcmonb3oBaHWME W3MEPHUTENBHBIX NPHOOPOB.
BoimosHeHne J1a00paTOPHBIX M IPAKTHYCCKUX padoT (¢ MCIoJb30BaHHEM O000pYI0BAHUS
«Touka pocTta»). J[MarHOCTHMKa M YCTpaHEHUE HEUCIIPaBHOCTEH mpuOOpoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIUXCS JaHHbBIX. KOHCTpyWpoBaHME U MOJEIUPOBAHUE.
BrimosniHeHne 3alaHuil 1O yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbiToB. Pa3paboTka M mpoBepka METOAMKH SKCHEpUMEHTaIbHON paboThl. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT U  OOOCHOBBIBAIOT CBOE  pEIlEHUE, JACHCTBHUSL.
[IpeacraBnenure pe3ynbTaTOB MApPHOM, TPyNIOBOM JEATEIBHOCTH. Y4YacTHE B [AHAJIOTEe B
COOTBETCTBUU C IIPaBUJIAMU PEUEBOI0 TIOBEICHUS.

I'mapocraTuka.

Teopus: 3axkon Apxumena, 3akoH Ilackans, rugpocTaTUdecKoe [aBJICHHE, COOOIIAONIUECs
COCY/Ibl, TUAPABINYECKIE MAITUHBI.

Ilpaxmuxa: 3a0auu’ BBITAJKUBAIOIIAs CWJIA B pa3jIMYHBIX CHCTEMax; MpHOOpbl B 3agadax
(cooOrmaroruecs CoCy/Ibl, THIPABIMYCCKAE MAIIIMHBI, PhIYard, OJIOKH).

OKCrepUMEHTaJIbHbIE 3aaHUS:

1)usmepenue cuiibl Apxumena,

2)U3MepeHrne MOMEHTA CHJIbI, ICHCTBYIOIIErO Ha phIvar,

3)u3MepeHue padOoThl CHIIBI YIIPYTOCTH MpPU MOIBbEME Ipy3a C MOMOIIBIO TOIBHXKHOTO WU
HETOIBIKHOTO O110Ka(c Mcmoib3oBaHueM obopynoBanus «Touka pocra»)

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU

AHnanu3 Tabmui, rpaduxo, cxem. Ilowck oOBsicHeHHs HaOmrOHaeMbIM coObITHsAM. COopka
npuOopoB U KOHCTpyKuui. lcnonp3oBanue u3MepUTENbHBIX NpuOOpPOB. BreinmonHeHue
71a00paTOPHBIX U MPAKTHYECKUX paboT. /InarHocTika 1 ycTpaHeHne HeUCIpaBHOCTEH MprOOpoB.
BoicTpauBaHnue rumoTre3 Ha OCHOBAHMM HMEIOLIUXCS JaHHBIX. KoHCTpynpoBaHue H
MojenupoBanue. Pabota B ManbIx rpymnmnax. AHaJIW3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE
pemenue, neWcrtBus. lIpexncraBieHne pe3ynbTaTOB MAapHOW, TIPYNIOBOM  JIE€ATEIBHOCTH.
[ToaroroBka cooOlIEHUH M JOKIAN0B. YYacTHE€ B JUAJOre B COOTBETCTBHM C IpaBHJIAMH
pE4EeBOro NOBEICHNUS.

CraTuka.

Teopus: bnok. Ppryar. PaBHOBecue TBEpABIX Tel. YCIOBHS paBHOBECHUA. MOMEHT CHIIBIL.
ITpaBuiio momentoB. LlenTp Tskectu. MccnenoBaHue pas3inyHBIX MEXAHMYECKHX CHCTEM.
KomOuHMpoBaHHbIE 3a71a4, UCTIOIB3YS YCIOBHS PAaBHOBECHS.

Ilpaxmuxa: N3rotoBnenne paboTaromiei CHCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU

Ananu3 tabnui, rpaduxos, cxeM. [Touck oObsicHeHus HabIIOgaeMbIM COOBITHSM. OmpeneicHue
CBOICTB pUOOPOB IO YepTeKaM U MOJEIsIM. AHalIN3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalHH.
Habmiogate geiicTBue MNpOCTBIX MeXaHW3MOB. [lo3HAKOMHUTBCS C (PU3MUECKOM MOJENbIO
«abCONIIOTHO TBEPIOE Teso». Pemars 3ajauM Ha MPUMEHEHHE YCIOBUsI(IIPaBUIIa) PABHOBECHSI
pbaara. IlpumeHsTh ycnoBue (IpaBWIIO) pPAaBHOBECHS pbluara Uit OOBSCHEHHS JeHCTBUS
pa3IMyYHbIX WHCTPYMEHTOB, HCIOJb3yeMbIX B TeXHMKe M B ObiTy. COopka mnpubopoB u
KOHCTpYKUuH. Mcmonb30BaHne H3MEpUTENbHBIX NPHOOPOB. BrimonHeHne mabopaTOpPHBIX U
pakTHUecKuX paboT. /lnarHocTuka M ycTpaHeHHE HEUCHpaBHOCTEH mpubopoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEOUMXCAd JaHHbIX. KOHCTpynpoBaHME U MOJEIMPOBAHHE.
BrimonHenue 3amaHuii M0 yCOBEPIIEHCTBOBaHUIO TpHOOpOB. Pa3paboTka HOBBIX BapHUAHTOB
omnbITOB. Pa3paboTka 1 mpoBepka METOUKH 3KCIIEPUMEHTAILHONU PaOOTHI.



PaGota B MmanmpIx rpynmax. AHaIW3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE,
neucreud. IIpencraBineHue pe3ysbTaToB IApHOM, TIPYNIOBOM JesTenbHOCTH. Iloaroroska
cooOuieHnit 1 1okiagoB. OCyIIEeCTBIAIOT CaMOOLIEHKY, B3aUMOOLIEHKY JI€TEIbHOCTH. Y4acTue
B JIMAJIOTe B COOTBETCTBUU C IIPAaBUIIAMU PEUEBOI0 IIOBEICHUS.

8 kiacc

TenJioBble SIBJICHUS.

Tennosoe pacmupenue ten. [Iponeccel miaBieHnus U OTBEpAEBaHUS, UCIIAPEHUS U

KoHJeHcanuu. Teronepenaya. BiiaxkHOCTh BO3/TyXxa Ha pa3HbIX KOHTUHEHTAX.
Hemoncmpayuu: 1. Habmoaenue TasiHus JbAa B BOJE.

2. CKOpOCTh UCTIAPEHUS PA3INYHBIX )KHUJIKOCTEH.

3. TermoBbIe nBUTATEIN OYIyIIETO.
Jlabopamopuvie pabomet (¢ HCNOJIb30BaHUEM 000pynoBaHus <« Touka pocTa»)

1. I3MeHeHus AJIMHBI Tea IPU HATPEBAHUH U OXJIaXKICHUH.

2. OTyiBKa mapauHOBOTO COJITATHKA.

3. HaOnronenue 3a 1uiaBiieHHUEM JIbIa

4. OT 4ero 3aBUCUT CKOPOCTh MCIIAPEHUS KUIAKOCTH?

5. HabGnronenue TemnonpoBoIHOCTH BOABI M BO3AyXa.
Xapaxmepucmuka 0CHOBHBIX U008 OesIMENbHOCIU

CamocToaTenbHO (GOPMYIUPYIOT IMO3HABATEIBHYIO 3a7ady. YMEIOT C IOMOIIBI0 BOIPOCOB
noObIBaTh  HejocTrarolyro wuHpopMmanwio. Mcrmoib30BaHHEe W3MEPHUTEIBHBIX — MPUOOPOB.
Boimonnenue 1a0opaTopHbIX M MpakTUYecKuX paboT. JluarHocTMka W yCTpaHEHHeE
HEUCIIpaBHOCTEH MpuOopoB. BricTpanBaHWe THUNOTE3 HAa OCHOBAHUM HMMEIOIIMXCS JIAHHBIX.
KoHcTpynpoBanue U MOAEIHPOBAHUE.

BrinmonHenue 3agaHuii Mo yCOBEPIIEHCTBOBaHHIO MPUOOpOB. Pa3paboTka HOBBIX BapHAaHTOB
onbITOB. Pa3paboTka M TpoBEpKa METOAMKH 3KCIEPUMEHTAIBHON pa0oThl. Pabora B Malbix
rpynnax. AHaJIM3UPYIOT, BHIOMpPAIOT W OOOCHOBBIBAIOT CBOE  peIlleHue, JACHCTBHUS.
[IpencraBienne pe3ynbTaTOB MApPHOM, TPYIIIOBOM MAEATEIBHOCTH. YYacTHE B JUaJoOre B
COOTBETCTBUU C IPABUIIAMH PEYEBOI0 MMOBECHUS.

DJleKTpUYeCKHUe SIBJCHHS.

Mukpomup. Moaenu atoma, cymectBoBaniue 10 Hadana XIX. VIcTopust OTKpbITHS U IEHCTBUS
raJlbBAaHUYECKOTO 3neMeHTa. Mcropust cosnmanusi anektpodopHoit MamuHbl. OmneiT BombTa.
DIIEKTPUUECKHI TOK B JIEKTPOJIUTAX.

Hemoncmpayuu’ (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocra»)

1. Monenu aToMOB.

2. 'anpBaHUYECKUE DTIEMEHTHI.

3. Pabota snekTpohopHOIi MAITUHBIL.

4. OnpiTel Bonbra u ["anbpBanu.

Jlabopamopmvie pabomut.

1. Co3nanue ralbBaHMYECKUX dJIEMEHTOB U3 MOJIPYUYHBIX CPEICTB.

2. DICKTPUUECKUN TOK B )KATKOCTSIX.

Xapakmepucmuka OCHOBHBIX BUIOB JI€ITEIbHOCTH:

VYrpaBistoT CBOEH TO3HABATEIBRHONW W y4eOHOH ACATENHHOCTHIO TMOCPEICTBOM IOCTAHOBKH
1esel, MIAaHUPOBAHUS, KOHTPOJIA, KOPPEKLIMH CBOUX JACHCTBUH U OLIEHKHA YCHEUIHOCTH
ycBoeHus. CpaBHUBalOT cHocod W pe3yibTaT CBOMX JeHCTBHM ¢ 0Opa3noM - JIMCTOM
compoBoxkaeHus. OOHapyXuUBalOT OTKIOHEHUS. OOAYMBIBAIOT TMPUYHHBI OTKIOHEHUHU.
Ocy1ecTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. VcIonib30BanNe N3MEpUTENbHBIX TPUOOPOB.
Brimonnenne 1abopaTOpHBIX M TpakTHUeCcKux pabor. JluarHoctmka ©  ycTpaHEHHE
HEWCIIpaBHOCTEH MpuOOpoB. BricTpanBaHWe THMOTE3 HAa OCHOBAHMHM HWMEIOIINUXCS JIaHHBIX.
KoHcTpynpoBanue u MOJEIMpPOBaHUE.

BHGKTPOMaFHHTHLIe fAABJICHUA.



MarautHoe TOJIe B BemiecTBE. MarHuTHas aHoMainus. MarnuTHele Oypu. PasHoBMaHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH 3IEKTPOABUTATENICH.
Hemoncmpayuu (¢ ucnoab3oBanueM ooopyaoBanus «Touka pocra»):

1. HarnsiiHOCTh MOBEICHUS BEILIECTB B MArHUTHOM I10JIE.

2. [Ipe3eHTanu 0 MarHUTHOM ToJie 3eMJTU U O MAarHUTHBIX OypsX.

3. JleMoHCTpaLus pa3HOBUIHOCTEH 3JIEKTPOU3MEPHUTEIBHBIX TIPUOOPOB.

4, HarnsagHOCTh pa3HOBUAHOCTEH JIEKTPOABUTATEIICH.
Jlabopamopnwvie pabomor. 1. UccnaenoBanue pa3iuvHBIX dJICKTPOU3ZMEPUTEILHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHbIX U008 OesIMENbHOCIU

YpaBisioT CBOSH MO3HABATEIbHON W Y4eOHOH JIEATEIHHOCTHIO MOCPEACTBOM IMOCTAHOBKH
HeNel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKIHUHU CBOMX JEUCTBUA U OLEHKU YCIEIIHOCTU
ycBoeHus. CpaBHUBAIOT CHocod W pe3yiabTaT CBOMX JCHCTBHIA C OOpa3loM - JIMCTOM
conpoBoxaeHus. OOHapyXuUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYUHBI  OTKIOHEHHUH.
OcCyHIeCcTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBBIC, JIOMUHECHEHTHBIC, UCKYCCTBEHHbIE. VI3roTOBIIEHHE KaMephl -
00CKypa M HCCIICJIOBaHHE W300paKCHHsI C TIOMOIIBIO MOJCIH. MHOTOKpaTHOE M300pakeHHe
IpeIMeTa B HECKOJIbKUX IIIOCKUX 3epKayiax. M3roToBUTH MEPUCKOI U C €ro MOMOIIBIO TPOBECTH
HaOmonenus. [lpakThyeckoe MCHONIB30BAHUE BOTHYTHIX 3€pKajl. 3pPUTENbHBIC WIUTIO3HH,
MOpO’KIaeMble MpesioMiieHneM cBeta. Mupaxxu. PazButue BoJokoHHOM onTuku. Vcnonb3oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoib3oBanueM ooopyaoBanust «Touka pocra»)

1. Pa3nuuHble ICTOYHUKH CBETA.

2. N300paxeHue mpeaMera B HECKOJIBKHUX TUIOCKUX 3epKaliax.

3. U300paxkeHne B BOTHYTHIX 3epKajiax.

4. Vconp30BaHUE BOJIOKOHHOM ONTHKHU.

5. YcrpoiictBo (hoToamnmnaparoB, KHHOMPOEKTOPOB, KaJIEHJOCKOIIOB.

Jlabopamopuvie pabomut.

1. 3roroBieHue kKaMepsl - 00CKypa U Hccle0BaHNE U300paXKEeHHsSI C TOMOIIBIO0 MOJICIH.

2. [TpakTHdeckoe MpUMEHEHHUE TUIOCKUX 3epKall.

3. [IpakTudeckoe UCTIOTB30BaHUE BOTHYTHIX 3epKall.

4. I3roToBieHne epUCKONa U HaOIIOACHHS C TTIOMOIIBI0 MOJIEIH.

Xapaxmepucmuxa ocHO8HbIX 81008 OesIMENTbHOCMUL

VYrpaBnsiioT CBOEH TO3HABATEIBHONW W y4eOHOH ACSATEIHHOCTHIO TMOCPEICTBOM IMOCTAHOBKH
1esel, MIaHUPOBAHUS, KOHTPOJIA, KOPPEKLIHMH CBOUX JACHCTBUH U OLEHKHA YCHEUIHOCTH
yCBOEHUs. BpIensior u GopMyIupyIOT MO3HABATENBHYIO 11€7h. BBIIENSAIOT KOJTUYECTBEHHBIE
XapaKTePUCTHUKU OOBEKTOB, 3aJlaHHble ciloBaMU. [IpUHMMArOT TMO3HABATENbHYIO Ielb W
COXpaHSAIOT €€ TpPHU BBHIMOJHEHUH YUYEOHBIX AeiCTBUUA. OCO3HAIOT CBOW JeicTBus. Mmeror
HABBIKM KOHCTPYKTHUBHOTO OOIIIEHUS B MAJIBIX TPyIaXx.

Yenosek U npupoa

ABTOMaTHKa B Hallel >kxu3HH. [IpUMephl HCIONB30BaHMS aBTOMAaTHYECKUX YCTPOMCTB B HayKe,
Ha mpousBojcTBe W B ObiTy. CpencrtBa cBs3u. Pagwo u TeneBujeHue. ANbTepHATHBHBIC
WUCTOYHUKHU dHepruu. Busel anekrpoctanimii. HeoOX0oaMMOCTh SKOHOMHH MPUPOIHBIX PECYPCOB
U WCIIOJIb30BAaHUS, HOBBIX SKOJOTHYHBIX M Oe30macHbIX TexHosoruwii. Hayka u OGe3omacHOCTb
TO/IEH.

Hemoncmpayuu: 1. poTomaTepuansl U cIaiIpl O TEME.

Jlabopamopuvie pabomur. 1. I3yuenne NeHCTBUN CPEACTB CBS3H, PAJIUO U TEICBUICHHUS.
Xapaxkmepucmuka 0CHO8HBIX U008 0esIMENbHOCU

CamocTosTeIbHO  (QOPMYJIMPYIOT — TO3HABATENbHYIO 3amady. YMewT (Wid  pa3BUBAIOT)
CHOCOOHOCTH C MTOMOIIBIO BOTIPOCOB JT0OOBIBATH HEIOCTAIOIIYI0 HH(POPMAIHUIO.
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KunemaTuka
Crioco0OsI onucanusi MeXaHHUeCKoro aBrmxkeHus. Cuctema orcyera. [IpsMonnHeiiHOe ABMKECHHUE.
[IpssMonuHEITHOE paBHOMEpPHOE IBMIKEHHE I10 IUIOCKOCTH. IlepemenieHre ¥ CKOpPOCTh NpH
PaBHOMEPHOM TMPSAMOJUHEHHOM JBW)KCHHHM MO TUIOCKOCTH. OTHOCHTENHHOCTH JBUKCHHS.
Cnoxenune nBwxeHui. [IpuHIUN HE3aBUCUMOCTH JBWKEHUH. KpuBoiauHeiHOE ABUKEHHE.
JIBukeHne Tena, OpOIIEHHOTO TOJ YIJIOM K TOpPU30HTY. PaBHOMEpHOE IBMKEHHUE TIO
OKPY’>KHOCTH. YTJI0OBast CKopocTh. [lepros u yacrora Bpamenus. CKOpocTh
U YCKOPEHHE MPU PAaBHOMEPHOM JIBIXKEHUH TI0 OKPYIKHOCTH.
Jlabopamopnvle pabomet (¢ HCNOJIb30BaHHEM 000pyaoBanus «Touka pocTa»):

1. Uzyuenwue nBmxeHUS CBOOOIHO MAAOIIETO TEla.

2. H3yuyeHue ABUKEHUS 11O OKPYIKHOCTH.
Tpumepnvie memvl NPOEKMHBIX U UCCAEO08AMENLCKUX PAOOM.

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBM)KCHHUS TIPU HCIOJIB30BAaHUU TpPEHaXKepa

«OeroBast JOpOXKKa».
2. Hcropuyeckas pEKOHCTPYKIMS OMNBITOB [anmies 1Mo ONpeACcICHHI0 YCKOPEHUS
CBOOOHOTO MaJCHHUS TEJL.

3. IlpunHnumb! paboThl IPUOOPOB I U3MEPEHHUS CKOPOCTEH U YCKOPSHHH.

4. TlpumeneHnue cBOOOIHOIO MACHUS JIJISI U3MEPEHUS PEAKIINH YeTIOBEKA.

5. Pacuer TpaekTopuu IBWKEHHUS MEpCOHAXEH pacckazoB P.Pacmo.
Xapakmepucmuxa OCHOBHbIX 6UO08 OesmelbHOCMU: YTeHUE M OOCYXKJIEHUE TEKCTa cTraTei
WHTEPHET-CANTOB, OOCYXJCHUE MOKIAJA0B W TPE3CHTAIMH, COCTaBIICHHE W pEIICHUE 3ajad,
o0cyxaeHue crocoboB perienus (moarotoska k OI'D mo dusuke).

JIlnnamuka
WNuepumanbubie cucremsl orcuera. Cuna. 3axonsl HeroToHa. [[BukeHue Tena moj JAeMCTBUEM
HECKOJIbKMX CHJ. JIBUKEHUE CUCTEMBbI CBA3aHHBIX Tes. J[MHAMUKa pPaBHOMEPHOTO JBUYKEHUS
MaTepUaIbHOM TOYKU MO OKpY)HOCTH. Kiacchl cmit. 3akOH BCEMHUPHOTO TATOTEHHS. [[BIKeHME
maHeT. MckyccTBeHHble cryTHUKH. CosiHeuHas cuctema. VMctopusi pa3BUTHs PEACTABIECHUN O
Bcenennoii. Ctpoenue u 3Bosronus BeeneHHoi.
Jlabopamopnuie pabomui(c Henoib30BaHNeM 000pynoBanus «Touka pocra»):
1. WU3mepenue macchl Tena ¢ UCIOIb30BAHUEM BEKTOPHOTO Pa3IOKEHUS CHIIBI.
2. U3ydyeHue KHHEMATHKH ¥ JTUHAMHKH PaBHOYCKOPCHHOTO JBIXKCHUSA (HA TpUMeEpe
MalllHbl ATBY/1a).
3. H3yueHue TpeHUs CKOJIbKEHUS.
IIpumepnvie membl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM
1. Ucropuyeckass peKOHCTpYyKIusi onbITOB KynoHa u AMOHTOHa TO OIpeAeTIeHHUIO
BEITMYUHBI CUJIBI TPEHUS CKOJIbKEHUS.
2. TlepBble UCKYCCTBEHHBIEC CITyTHUKH 3E€MIIH.
3. Kak omnmmyaroTcs MexaHWYecKHe NpOoIecChl Ha 3eMile OT MEXaHWYECKHX MpPOIECCOB B
KocMoce?
4. Tena Conneunoit cucrembl. OTKpPBITHS HA KOHYHKE Tepa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe W OOCYXKIEHHE TEeKCTa cTraTel
MHTEPHET-CAalTOB, 00CYX/JE€HHE [OKJIaJ0B M TNpPE3eHTalUd, COCTaBIEHHWE U pEeUIeHHE 3ajad,
o0cyxeHue croco6oB perieHus (moaroroka k OI'D mo ¢usuke).

HNMmnyabc. 3aK0H cOXpaHeHHMs MMITYJIbCA
NmMnynsc. M3MeHeHue uMmIysibca MaTepHabHOM TOYkKM. CHcreMa Ten. 3aKOH COXpaHEHUs
UMITYyJIbCa.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM
1. PeakTuBHOE IBMXEHHE B IPUPOJIE.
2. Paccnenosanme JITII ¢ moMOIIBIO 3aKOHA COXPAaHEHUS UMITYJIbCA.



Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHHe W O0CYXJEeHHE TeKcTa cTraTeil
WHTEPHET-CATOB, OOCYXJICHHUE MOKJIAJOB M TPE3CHTALMH, COCTABICHHWE WM pEUICHHE 3ajad,
obcyxaenue crnocobos perienus (moarotoska k OI'D mo dusuke).

CraTuka
PaBHoBecue Tema. MOMEHT cuibl. Y CII0BUS PaBHOBECUS TBEPAOro Teia. IIpocThie MexaHU3MBL.
Jlabopamopnvle pabomei(c ucnoab3oBanueM odopyaoBanus «Touka pocra»):
OmnpeenieHre IIEHTPOB MacC Pa3IMYHbIX Tel (TpH crocooa).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM

1. TlpumeHeHHE TPOCTHIX MEXAaHU3MOB B CTPOUTENILCTBE. OT 3€MJISTHKHU /10 HEOoCKpeOoa.

2. HccrnenoBanue KOHCTPYKIMK BEJIOCHUIIEA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamenbHOCmuU. YTeHHe W O0CYKICHHE TEeKCTa cTraTel
UHTEPHET-CAlTOB, OOCYXJEHHE [IOKIaJ0B M IMPEe3eHTAllUd, COCTaBICHUE M pELICHHE 3ajady,
o0cyxieHue crnoco6oB perrenus (moaroroka k OI'D mo ¢usmuke).

Mexanuveckue KoJieOaHUs M BOJTHBI
Mexanunueckue Konebanus. [IpeoOpa3oBaHue OHHEPTUU MPU MEXAHMYECKHX KOJICOAHMSX.
MareMaTiHueckuii W TPYXUHHBIM MasTHUKH. CBOOOJHBIC, 3aTyXaloUIMe W BBIHYKICHHBIC
konebanus. Pezonanc. Mexanndyeckue BOJIHBL. J[JTMHA ¥ CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnule pabomut (¢ HcoIb30BaHHEeM 000opynoBanus «Touka pocTa»):
W3yueHne koneOaHuli HUTSHOTO MasiTHUKA.
Ipumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbpHbIe CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHLIX U008 OesiMelbHOCMU: YTCHHE W OOCYXXJIEHHE TEKCTa CTaTeu
UHTEPHET-CAMTOB, OOCYXICHHE JOKIAJ0OB M TPE3CHTAIMH, COCTABICHHUE W PCIICHHE 3ajiad,
o0cyxaeHue crocoboB perieHus (moaroroska k OI'D mo dusuke).

DJIEeKTPOMarHUTHbIE K0JIeOaAHUSI M BOJIHBI
[Tepemennslil anexTpudeckuit Tok. KonebarenbHblil KOHTYp. BbIHYXA€HHBIE U CBOOOHBIE DM
kosie0aHus. OM BOJIHBI U UX CBOMCTBA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM
[TpyHIMIBI paUOCBSI3U U TEJIEBUACHHUS.
Bnusaue OM u3nydeHuil Ha )KUBbIE OPIraHU3MBI.
N3roroBneHune yCTaHOBKH JUIsl IEMOHCTPALIMU ONBITOB o DOMMU.
OnextpoMarHuTHoe uzinyyenne CBU-neun.
5. Hcropuueckas peKOHCTPYKIIMS ONBITOB AMIepa.
Xapaxkmepucmuka O0CHOBHbIX 6U008 OesamenbHOCmuU. YTeHHe U O0OCY>KJEHHEe TeKCTa craTel
MHTEPHET-CAalTOB, 00CYX/JE€HUE NOKJIaJ0B MU TNPE3CHTAlUi, COCTABIECHHWE MU pEUIeHHE 3ajad,
obcyxaeHune crocoboB perrenus (moarotoska k OI'D mo dusuke).

NS

OnTtuka
Uctounuku ceera. JlelicTBusi cBeTa. 3aKOH MPSIMOJIMHEWHOTO PAcHpOCTPaHEHHUs CBETa. 3aKOH
oTpakeHust cera. [locTpoeHne n300pakeHUi B IUIOCKOM 3€pKajie. 3aKOH MPEIOMIICHHs CBETa
Ha IUIOCKOW TPaHHWIE ABYX OJHOPOJHBIX NpPO3padHbIX cpen. lIpemomieHue cBera B NpusMe.
Hucniepcust cBera. SIBneHue IOJHOrO BHYTPEHHEro oTpaxeHus. JIun3bl. ToHKME JMH3BL
[TocTpoenne n300pakeHW, CO3/1aBaEMbIX TOHKHUMH JuH3aMH. ['71a3 u 3penume. OnTudeckue
puOOpBHI.
Jlabopamopnule pabomut (¢ Hcnob30BaHHeM 00opynoBanus «Touka pocTa»):

1. DxcnepuMeHTalbHas MPOBEPKA 3aKOHA OTPAXKEHHS CBETA.

2. H3mepeHune mokasatess MpeIoMIICHHUS BOIBL.

3. H3mepenue GpoKyCHOr0 pacCTOSHUS cOOUpArOIEH TUH3BI.
IIpumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM

1. Hcropus uccrnenoBaHusi CBETOBBIX SIBJICHHM.



2. Hcropuueckas peKOHCTpYKIIUS Teseckora ["anmmmest.

3. HsroroieHue Kaneigockona.
Xapakmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTeHne W O0CYXJEeHHe TeKcTa craTeil
WHTEPHET-CAalTOB, OOCYXICHUE MOKIAJA0B W MpPE3EHTAIMi, COCTABJICHHE W peElIeHUE 3ajad,
obcyxaenue croco6oB perrenus (moaroroka k OI'D mo dusuke).

®u3uka aToMa U AaTOMHOI0 AApa
Crpoenue aroma. Ilornomenne u ucmyckanue csera aromMmamu. OnTuyeckue crnekTpsl. OIBIThI
Pesepdopna. [lnanerapnas mozxens atoma. CTpoeHHE aTOMHOTO spa. 3apsIoBO€ U MacCOBOE
yucia. SlnepHble CUibl. OHEPrUsl CBsI3M ATOMHBIX sJEp. 3aKOH pPaJAMOaKTUBHOIO pacraja.
Anbda- u Oera-pacnanel. [IpaBuna cmemienus. Snepusie peakiuu. [leneHue u cUHTE3 SAEP.
SAnepnas snepretuka. Microunuku sHeprun ComnHua u 3Be31. Perucrpanus siaepHbIX U3ITy4eHUN.
BinsiHue pannoakTUBHBIX W3IyYEHUH Ha KMBbIE OpraHu3Mbl. Jlo3umeTpus. DKOJIOrMYECKHe
poOJIeMBblI SIIEPHOI SHEPreTUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM

1. Hcropus uzyueHus aroma.

2. Wswmepenue KI1/] conHednoit 6aTapen.

3. HeBuaumsble nznyyeHus B CIEKTPE HArpeThIX Tell.
Xapakmepucmuka OCHOBHbIX BUO008 OesAmelbHOCmU: YTEHHE U OOCYXKJEHUE TEKCTa cTraTel
UHTEPHET-CAlTOB, OOCYXJEHHE [OKIaJ0B M INpPEe3eHTAalUd, COCTaBICHUE U pELIeHHE 3ajady,
o0cyxaeHue crocoboB perieHus (moaroroska k OI'D mo dusuke).

®opMbI OPraHu3aluyu 00pPa3oBaTEJLHOIO Mpolecca:

- TpYyMIIOBas;

- UHAMBUyallbHAaS,

- (ppoHTaNBHAS.

Benyuiue TexHo10rMu:

Hcnonp3yloTcss 3JI€MEHTHl CIEAYIOLUX TEXHOJOIM: MpoeKTHas, MpoOJeMHOro oOydeHus,
UH(POPMALIMOHHO-KOMMYHUKALIMOHHAS,, KPUTHUYECKOTO MBIIUICHUS, MPOOJEMHOIo Juajora,
UTrpoBasi.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:!

Benymumu Meronamu oOydeHHs SBISIOTCS. YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOIro
MOJIETIMPOBAHUs, AKCHOMAaTUYECKUI METOA.

DopMbI KOHTPOJIS:

Tax Kak 3TOT Kypc SABJISE€TCS OMOJIHUTENBHBIM, TO OTMETKA B OaJllax He CTaBUTCS.

Vyamuiics yduTcs oOLEHHMBaThb ce0s M JPYruX caM, 4YTO I[IO3BOJISIET pa3BUBaTh YMEHMUS
camMOaHaliM3a U CIOCOOCTBYET pa3BUTHIO CAaMOCTOSTENIBHOCTH, KaK CBOMCTBY JIMYHOCTU
y4amierocsi. BuisiBlieHHE TPOMEXKYTOUHBIX M KOHEUYHBIX PE3yJbTATOB YYAIIMXCS MPOUCXOAUT
yepe3 MPaKTHUECKYIO JIeSTebHOCTh; 3a4€THbIE pabOoThI:

e TeMaTuyeckas MoJ0OpKa 3afad pa3iIMYHOTO YPOBHS CIIOKHOCTH C IPEJICTaBICHHEM pPa3HBIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, G-
aHMMAalHH, BUIEOPOJIUKA Wi WeD - crpanunbl (caiita)

* BBICTAaBKAa [IPOEKTOB, MPE3ECHTALIUM;

* JIEMOHCTpPAIUS IKCIIEPUMEHTA, KAYSeCTBEHHOM 3a/laud ¢ Ka4eCTBEHHBIM (YCTHBIM WJIA B BH[IC
NPWIOKEHHS, B TOM YHUCJE, MPE3CHTAlMEH) ONMHMCaHWEM Npolecca Ha 3aHATHH, (ecTuBale
HKCIIEPUMEHTOB; (PU3MUYECKUE OJTUMITHA/IBI.
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KajiengapHo-TeMaTnyeckoe MJaHHPOBaHHue 7 KJIace

Ne | [larta Tema 3ansaTHA Hcnoab3oBanue [IpUMEYaHue
0/ | mpoBeAeHUs 000py10BaHMS IIEHTPA
Inan | ®axr eCTeCTBeHHOHay'iHOﬁ "
TEXHOJIOTHYeCKOii
HanpaBJIeHHOCTeil
«Touka pocra»
1. Beegenue (1)

07.09 BBognoe 3amstme. llenmu wu | KommbiorepHoe

3a7a9u Kypca. Texnuka | o0opynoBaHue
1 0€30M1aCHOCTH.
2. Posib 3KCcIIepUMEHTA B JKH3HH YesioBeka (34)

14.09 Cucrema equHUALL, HOHITHE O KommbrorepHoe

PSIMBIX u KOCBEHHBIX | 000pyZOBaHHE
2 HU3MEPECHHSIX

21.09 OU3NYECKHUI YKCIIEPUMEHT. ObopynoBanue TUTSt
Bunst (bU3NUYeCcKOro | JeMOHCTpAIHi
IKCTIIEPUMEHTA.

[TorpentHocTh WU3MEPCHUSI.
Bunabr
MOTPEITHOCTEH WU3MEPEHUSI.
Pacuér

3 HOTPEIIHOCTH U3MEPEHUSI.

28.09 Jlaboparopnas paboTa ObopynoBanue ISt
«M3mepeHne o0beMa TBEpAOTro | 1a0OpaTOpHBIX  paboT U
tena». [IpaBuna opopmiieHus YYEHUYECKUX OMBITOB

4 71a060paTOPHOI pabOTHI.
3. Mexanuka (84)

05.10 PaBHOMepHOE u | OGopynoBaHue ISt

HEpaBHOMEPHOE na0opaTopHbIX  paboT W
5 JIBIDKCHUSI. YUCHHYECKUX OMNBITOB (Ha
12.10 ['paduueckoe npencraBnenHue Gase kommiekToB 11 OI'9)

6 IBHKEHHUS.

19.10 Pemenune rpadguueckux 3amad,
pacyer TYTH M CpegHel
CKOpOCTH

7 HEPaBHOMEPHOTI'O JIBUKEHHUS.

26.10 ITousTue WHEPIUU u
UHEPTHOCTH.

[lenTpobexxHas cuia..

09.11 Cuna ynpyrocty, cuna Tpenust | OGopyaoBanue Juist

16.11 Jlaboparopnas pabota 1abopaTopHbIX  pador
«Mccnenopante 3apucumocty | YICHHUCCKIX  OTBITOB (Ha
— VIIPYTOCTH, 6aze komruiekToB it OI'D)
BO3HMKAIOIIEH B
Npy>XHHE, oT CTETICHH
nedopmaruu

10 MPYKUHBI».
23.11 JlaGopaTtopHnast pabota
11 «Ormpenenenue kodppuIreHTa
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TPEHUs: Ha TpHOOMETpE».

30.11

Jlaboparopnas pabota
«HccnenoBanne 3aBUCHMOCTH
CHJIBI TPCHUA OT CHUJIbL

ObopynoBanue Jyist
7a00paTOpHBIX  paboT U
YYCHUYECKUX OMBITOB

12 HOPMAJIBHOTO JTABJICHUS.
4. T'napocraTuka (124)
07.12 [TnotHocth.  3amawa  maps | OGopynoBaHue JUTSt
13 I'epona JIEMOHCTpAITHi
14.12 Pemenue 3amay oBeIIIEHHON
CIIOHOCTH Ha pacuer
TUIOTHOCTH
14 BEILIECTBA.
21.12 Pemenwne 3anay noseimennot | OGopynoBanue JUTSt
15 CIIO)KHOCTH JIEMOHCTpAIUi
28.12 JlaBeHue KUIKOCTHM U Tasa.
3akoH
16 [Tackains
17 | 11.01 Coo0maronyecs: CoCyIsbl.
18.01 Jlaboparopnas pabota ObopynoBanue s
«3roToBiieHne MOJIeTH | TabOpaTopHBIX  paboT U
18 (dhoHTaHa» YUYCHHYECKUX OMBITOB (Ha
25.01 JlaGopaTtopHnas pabota 6aze komurexros s OI'3
«M3roroBiieHrE MOJIEJIN
19 (dboHTaHa»
01.02 3akon [lackams. JlaBinenue B
KUAKOCTSAX U Tra3zax.
['uapaBiuyeckre MaliuHbIL.
20 Coob1maronyecs: Cocy/sl.
08.02 BrrrankuBatorias cuna. 3akoH | OGopynoBaHue IS
21 Apxumena. JneMoHcTparmid Relion
15.02 Jlaboparopuas padoTa OobopynoBanue JyIs
«BpIsicHeHHE yCIIOBUS | TabopaTopHBIX  paboT U
TUTaBaHUS VYCHUYECKUX OMBITOB
22 TEI.
22.02 brok 3amau na 3akoH [lackans, | OGopynoBanue IS
23 3aKOH Apxumena. nemoHctparuii Relion
01.03 biok 3agau Ha 3axon Ilackans,
24 3aKOH ApXuMena.
5. Cratuka (104)
25 | 15.03 bnok. Poryar. ObopynoBanue JUTSE
29.03 PaBHOBecne  TBEpIBIX  TeI. ACMOHCTpAN
MomeHT cunslIIpaBuio
26 MOMECHTOB.
05.04 LenTp TsokecT. | Ob6opyaoBaHue JUTSE
HccnenoBanue Pa3IUYHBIX | JEMOHCTpPAIINA,
27 MEXaHUYECKHUX CUCTEM o0Opa3oBaTesibHbII Ha0Op 10
28 | 12.04 KoMmOuHupoBaHHBIE 3a7a9H, MCXAHHKC, MCXATPOHUKC N
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UCTIOJNIB3YS ycioBus | pobororexuuke [Tumuapa
pPaBHOBECHSI.
19.04 Kom0OuHMpoBaHHbIE 3a1a4H,
UCTIONB3YS YCIIOBHS
29 paBHOBECHS
26.04 Jlaboparopnas pabota ObopynoBanue Jyist
«M3rotoBnenue padboTtamme | 1adopaTOpHBIX pabor
CUCTEMBI onokoB». | Relion wu  yueHuyeckux
Odopmienue OTIBITOB (na Oaze
30 paboTHL. KoMIUIeKTOB st OI'D
10.05 Pabora HaJ MIPOEKTOM
«boku».
JlaGopaTtopHnas pabota
«M3roroBrnenue paboTarouiei
31 CUCTEMBI OJIOKOBY.
17.05 Jlaboparopnas pabota ObopynoBanue s
«M3roropiieHne padorarmeld | 1a00paTopHBIX pabot
CUCTEMBI OJIOKOBY. Relion U YYCHHYCCKHX
32 OTIBITOB
33 | 24.05 Odopmiienue paboThI. KommnbrorepHoe
34 | 31.05 3anura NpoeKTOB. obopynosanne
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KajennapHo-TeMaTn4yecKoe miiaHupoBanue 8 Kiaace

No | Jlata Tema 3ansaTHs HUcnoan3oBanue MpUMEYaHUE
n/n | mpoBeACHUs odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOii
U TEXHOJIOTHYeCKOM
HaTlpaBJIEHHOCTeEH
«Touka pocra»
1. Beegenue (1)
07.09 Beognoe 3amsatue. llenu wu | KommbrorepHoe
3aaun Kypca. Texnuka | o0opynoBaHue
1 0€30I1aCHOCTH.
2. TensioBbie sijienns (12 )
14.09 PaznooOpaszue TerioBeix | KoMmbroTepHoe
siBjieHUH. TersioBoe pacimmpeHue | 000py1oBaHue
2 TeJ.
21.09 JlaboparopHas pabota ObopynoBanue IS
«/3MeHeHUs JUTHHBI TeNa Tpu 1a00paTOpPHBIX padboT
HarpeBaHUU U OXJIAKICHUIY. u VICHUYECKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue ObopynoBanue ISt
TETUIONPOBOIHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3yXa.
05.10 JlaboparopHas paboTa ObopynoBanue IS
«3mepenune ynenpbHon 1abopaTopHBIX padoT
TETUIOEMKOCTH Pa3JInYHBIX u YYEHUYECKUX
5 BEIIECTBY. ombiToB  (Ha  Oase
12.10 [InaBneHue u oTBEpAECBAHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTianBKa
6 napauHOBOTO CONJaTHKa»
19.10 JIaGoparopHas paboTa O6opynoBanue as
«Habmonenne 3a TiaBIeHHEM nabopaTOpHBIX padboT
Jb/Ia» u YYECHUYECKUX
7 OTIBITOB
26.10 Pemrenue omuMIuagHbBIX 3a0aq ObopynoBanue  1jist
Ha ypaBHECHHE TEIUIOBOTO | JIEMOHCTpAIUi
8 Oayanca
09.11 Pemrenne onmmMmnagHeIxX 3aqa4d O6opynoBanue  JIst
9 Ha pacy€T TEIUIOBBIX MPOILIECCOB | IEMOHCTpAIuit
10 | 16.11 JlaGoparopus KpucTaiaorpauu.
23.11 Hcnapenne u KoHaEHCAITHS. O6opynoBanue It
11 JIEMOHCTpAaIil
30.11 CocraB aTmMocdepHl, OOopynoBanue st
HaOIt0IeHUe TIepexoa JIEMOHCTpAIIHA
HEHACBIICHHBIX ITaPOB B
12 HACBIIICHHBIE.
07.12 Brnaxxnoctes Bo3ayxa Ha pasHbix | OOopymoBanue ISt
13 KOHTHHEHTAX JIEMOHCTpAaIil
3. DuekTpuueckue sijaeHus (84)
14 | 14.12 | | Mukpomup. Monenu atoma, | O6opymoBanue ISt
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cymectBoBaBiue 10 Hadaya XX | nemoHcTpanui
21.12 Hcropust OTKpBITHS U JEHCTBUS KomnrerorepHoe
15 raJIbBAHUYECKOT0 JIEMEHTA o0opyaoBaHue
28.12 Hcrtopus CO31aHus
351eKTpOhOpHOH
16 MaIIHHbI
11.01 OneiTel Bonbra. Dnexkrpuyeckuit | KomnbrorepHoe
17 TOK B JJICKTPOJIMTAX. 000pyioBaHKE
18.01 Pemenue onmuvnuanaeix 3a1a4 Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKA JIEMOHCTpAIHHA
25.01 HaGmronenue 3aBucuMoCTH O6opynoBanue ISt
COIIPOTHBIICHUS POBOIHUKA OT | JIEMOHCTPAIHIA
19 TEMIIEPaTYPBbI.
01.02 JlaGopaTopHas pabota O6opynoBanue st
«OrmpeneneHne CTOuMOCTH 1a00opaTOpHBIX padboT
M3pacX0J0OBaHHOM u YYECHUYECKUX
ANEKTPOIHEPTHH ombiToB  (Ha  Oase
10 MOIITHOCTH MOTPEOUTEIIS ¥ IO | KOMILIEKTOB it OI'D
20 CUETUHKY»
08.02 Pemenue onuMmnuaaHeix 3a1au O6opynoBanue IS
21 Ha TEIUIOBOE JCHCTBUE TOKA JIEMOHCTpAIIHA
4. JneKTpoMarHuTHbIE siBJjeHus (34)
15.02 DJIEKTPOMArHUTHBIC SIBJICHUS. O6opynoBanue  [Ist
DNEKTPON3MEPUTEIIbHBIE JIEMOHCTpAIHHA
22 IPUOOPHI.
22.02 MarnuTHas anomanus. | O6opynoBanue  AJid
MarsautHsie JIEMOHCTpALU1
23 Oypu
01.03 PaznoBuHOCTH
24 JJIEKTPOABUTATENEH.
5. OnTuueckue sijenus (74)
15.03 HcTouHuKH cBeTa: TEIIOBEIE, ObopynoBanue  1jist
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHHA
29.03 MHoroxkpatHoe n3o0paxeHue
MpeaMeTa B HECKOJIBKHUX TUIOCKUX
26 3epKaax.
05.04 N3roToBUTH NEPUCKOII U C €TI0 ObopynoBanue IS
MTOMOIIBIO MIPOBECTHU | AEMOHCTpALUN
27 HaOJIIOIeHUS
12.04 [IpakTHyueckoe UCIOIb30BAHNE O6opynoBanue  JIst
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaLMH
19.04 3puTenbHbIE WLTIO3UH, O6opynoBanue  JIst
MOPO’KIa€MBbI€ TTPETOMIICHUEM JIEMOHCTpAIIHA
29 cBeTa. Mupaxu.
30 | 26.04 Pa3BuTHE BOJIOKOHHO ONITHKH
10.05 Hcnonbs3oBaHne 3aKOHOB CBETa B
31 TEXHUKE
6. UesoBek u mpupoaa (44)
32 | 17.05 | | ABTOMAaTHKa B HaICH KU3HU . | KommprorepHoe
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33 | 24.05 Panuo u TeneBunenune o0opyoBaHue
31.05 ATnbTepHaTUBHBIE UCTOYHUKH
34 SHepruu. Buael 351IeKTpoCTaHIMM
KaJjiengapHo-TeMaTHyeckoe mJaHupoBanme 9 Kiaace
Ne | [ata Tema 3ansaTHA Hcnouabs3oBanue [IpUMEYaHue
0/ | mpoBeACHUs o0opynoBaHust
Ilnan | dakr IEHTpa .
€CTeCTBCHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH

«Touka pocTa»

1. Beenenue (14)

01.09 Brognoe 3amsarue. llenmm u | KommberoTepHoe
3aa9n Kypca. Texnuka | obopynoBanue
1 0€30MMacHOCTH.
2. Kunematuka (7 4
08.09 Crioco6b1 onrcanus O6opynoBanue st
2 MEXaHUYECKOTO JTBH)KCHUS JIEMOHCTpAIIH
15.09 [IpsimonuHeitHOE paBHOMEPHOE O6opynoBanue IS
JIBYDKECHUE M0  TUIOCKOCTU? | JEMOHCTpAIHii
Cmotps
3 U3 KaKOW TOYKU HAOJIFOAATH
22.09 OTHOCUTENBHOCTD JIBHXKCHHUS. O6opynoBanue it
4 CrosxeHue IBUKCHUI. JIEMOHCTpaIui
29.09 Jlabopamopmwvie pabomot. ObopynoBanue ISt
«3yuenue nBM>KeHUs: CBOOOAHO | JaOOpaTOpHBIX paboT
naJiaromiero tenay», «Msydenne " VYICHUYICCKUX
5 JIBUKSHHSI TeJIa 0 OKPYKHOCTU» | OMBITOB
06.10 Kak n xyna nonerena BumneBass | OOopynoBanne st
kocTouka? Pacuer TpaekTopuu JIEMOHCTpAIIHiA
JIBH>KEHUS TEJl U EPCOHAXKEN
paccka3oB P.Pacms 0
6 MioHxay3eHe
13.10 Hcropuueckast peKOHCTPYKIIHS O6opynoBanue it
OTIBITOB lanunes Mo | IEMOHCTpAIIHiA
OTIpEICIICHUIO
7 YCKOpPEHHU4 g.
20.10 OmnpeneneHne CKOPOCTH O6opynoBanue ISt
PaBHOMEPHOTO JIBIKEHUS TIPU JIEMOHCTpAIIHiA
WCTIOJIH30BAHUH TPEHAKEPA
8 «0Oeropast JOPOKKa».
3. Ilunamuka (84)
27.10 Cuna Bonu, cuna yoexxnenust win | OOopynoBanue — Juis
9 cuiia - hu3ndecKasi BeIMINHA? JIEMOHCTpAIHH
10.11 Jlabopamopuas paboma: O6opynoBanue st
10 «J3mepeHne Macchl Tesna» na0opaTOpHBIX paboT
17.11 JIBiKeHue Tena nox aekictuem | ¥ YHCHHICCKHIX
11 HECKOJBKUX CUJI OTILITOB
24.11 JIBM>KEHME CUCTEMBI CBA3aHHBIX O6opynoBanue It
12 Tel JIEMOHCTpAaIil
13 | 01.12 Jlabopamopnbie O6opyoBanue st
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pabomui. «3ydenue TpeHus | 1abopaTopHBIX pPaboT
CKOJIB)KEHUSI» u YICHUYECKUX
OTIBITOB
08.12 Junamuka paBHOMepHOrO | OOopynoBanue  ams
14 JIBYDKEHUS 110 OKPYKHOCTH JIEMOHCTpAIHH

15.12 Ucrtopus pasButus | O0opynoBaHue s
MpeICTaBICHUN JIEMOHCTpAIUui
0 Bcenennoti. Conneunas

15 CUCTEMaA.

22.12 OTKpBITHS HA KOHYUKE TIepa. O6opynoBanue  JIst
IIepBbie UCKYCCTBEHHBIE | IEMOHCTpALUi
CITYy THHKH

16 3emun.
4. Umnyabc. 3aK0H coXpaHeHHs uMIyJibca (34)
17 | 29.12 Kak BBl IXTY Ha30BeTE... KomnerorepHoe
12.01 PeaktuBHOE NBIDKEHUE B obopynosanue
18 MIPUPOJIE.

19.01 Paccinenosanue JITII ¢ momometo | KommbroTepHoe
19 3aKOHA COXpPaHEHUs UMITyJIbCa 000pyTIoBaHKE
5. CraTuka (24)

26.01 Jlabopamopuas paboma: ObopynoBanue s
«OrmpeneneHne HeHTPOB Macc 1a0opaTOpHBIX padboT
pa3IUuUHBIX Tel (TpU crocoba)» u YYECHUYECKUX

20 OTIBITOB

02.02 [IpumeHenue npocthix | KommnerorepHoe
MEXaHU3MOB B CTPOHUTENBCTBE. OT | 000pyAOBaHHE
3eMJISTHKH JI0

21 HeOoCcKpeba
6. MexaHu4ecKue KoJieoaHust M BOJIHBI (34)
09.02 Buner MAasiTHUKOB u ux | OGopynoBanue s
22 KoJIeOauuit JIEMOHCTpAITHit
23 |16.02 Urto nepeHoCcHuT BoTHA?
02.03 KonebarenpHble  cHUCTEeMBI B
24 MIPUPOJIE U TEXHUKE
7. DJIEKTPOMATHUTHbIE KOJIEOAHUsI M BOJTHBI (24)
09.03 DKcrepuMeHTalbHas IPOBEPKa KommerorepHoe
25 CBOMCTB DM BOJIH. 000pyaoBaHue
16.03 Hccnenoranue KommsrorepHoe
ANMEKTPOMATrHUTHOTO obopynoBaHue
26 nznydennss CBU-neun
8. Onruka (44)
30.03 . U3rotoBnenne moaenu KommerorepHoe
27 KaJIeHJOCKOTIA. 000pyaoBaHue
06.04 DKcrepuMeEHTalIbHAs ITPOBEPKA Ob6opynoBanue s
28 3aKOHA OTPaKCHUS CBETA. JIEMOHCTpAIHN

13.04 Jlabopamopuas paboma: ObopynoBanue s
«3mepenne mokazaTesns mabopaTOpHBIX padboT
MIPEIOMIICHHUS BOIBI» u YIEHUYECKUX

29 OTIBITOB
20.04 Kak otimuarorcest mokasarenu ObopynoBanue  JIst
30 MIPEJTOMJICHHUS IBETHOT'O CTEKJIA JIEMOHCTpAITIi
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9. du3nKa aToMa M AaTOMHOTO siApa (44)

31

27.04

[lorsomenne W HCIIyCKaHUE
cBeTa
atoMaMu. ONTHYECKHUE CIIEKTPBHI.

32

11.05

HNsmepenne KIIJ conHeuyHOM
Oatapeu

33

18.05

Bmusane pPaaruOaKTUBHBIX
I/I3J1y‘-IeHI/II71 Ha JXUBbIC OPraHU3MbI

34

25.05

Crioco0b1 3allIUTEI OT
PaAOaKTUBHBIX I/I3J1leCHPII>'I

KommnbrorepHoe
obopynoBaHue
Komneroreproe
00opynoBaHME
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