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HosicHUuTEIbHASA 32N CKA

PaGouast mporpamMmma BHEYpOUYHOU JEATEIBLHOCTH MO GU3MKe I 7 - 9 KIIacCOB COCTaBJICHA
Ha OCHOBE NMPUMEPHOU MporpaMMmel mo ¢usuke s 7 — 9 kiaccos (mox penakuueii Kysnerosa
A.A.), M.: «IlpocBemienue», 2017 u COOTBETCTBYET
- ®epepanpHoMy 3akoHy «O0 oOpazoBanumu B Poccuiickoit @enepamum»y Ne273-d3 or
29.12.2012 ropa;

-OenepanbHOMy  00pa3oBaTeIbHOMY — CTaHIApTy  OCHOBHOro  oOmiero — oOpa3oBaHus,
YTBEPXKIEHHOMY TIpUKa3oM MuHucrepcTBa oOpa3oBanus u Hayku PD Nel897 or 17.12.2010
roja;

-IIpukazy MunuctepcrBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 ™» O BHeceHHH
U3MEHEHUH B (eaepanbHbIi 00pa30BaTENbHBIA CTAHAAPT OCHOBHOTO OOIIEro 0oOpa30BaHUS,
YTBEPXKIEHHBIA MpUKazoM MunucrepcTBa obpazoBanusi u Hayku PD» Nel897 or 17.12.2010
rojaa»

-O0pa3oBaTenbHOM MporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHus;

-Yuebnomy miany OVY;

- [IpumepHoOit IporpaMme OCHOBHOT'O 00111eT0 00pa3oBaHus 1o ¢u3uke (0a30BbIN YPOBEHB).

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

Jlannas pabovasi mporpamMma BHEYPOYHOH JIeATeNbHOCTH Mo (u3uke 1t /7 — 9 KilaccoB
cocrasieHa Ha ocHoBe OOII OOO u ¢ yuyéToM METOAMYECKUX PEKOMEHAALMI MO CO3AaHUI0 U
(GYHKIMOHUPOBAHUIO B 00II€00pa30BaTENbHBIX OPraHU3alUAX, PACHOJOXKEHHBIX B CEIbCKON
MECTHOCTH U MaJbIX TOpOJax, EHTPOB 00pa30BaHUsl €CTECTBEHHO-HAYYHOU M TEXHOJIOTUYHON
HanpasieHHocTe  («Touka pocTta») (YTBEpXKAEHbI  pacnopsbkeHueM  MuHHCTepcTBa
npocsemienust Poccuiickoit  ®enepanmu U mpegycMaTpUBaeT MPOBEACHHUE 3aHATUH ¢
HCII0JIb30BaHNEM 00opyioBaHus LieHTpa «Touka pocTta»

I[lnanupyeMblie pe3yabTaTbl OCBOEHHMSl NPOrpaMMbl BHEYPOYHOH /1eATEJbHOCTH
«3anumaresibHasi (pusnka» (¢ UcHoJib30BaHHeM oOopynoBanusi «Touka pocra»)B 7-9
KJlaccax.

Peanuzarnust mporpamMmsl criocoOCTBYET JOCTHKEHHIO CIEIYIOUX Pe3yJIbTATOB:
JIuyHOCTHBIE:

B cdepe MMYHOCTHBIX YHUBEPCATBHBIX YUE€OHBIX ASUCTBUH ydaIuxcs:

* y4eOHO-II03HABaTENbHBI MHTEPEC K HOBOMY y4eOHOMY MaTepually M croco0am perieHHs
HOBOM 3aJa4HU;

* OpUEHTAIMs Ha [MOHMMAaHME MPUYHMH ycliexa BO BHEYUYEOHOW NeATEIbHOCTH, B TOM YHUCIIE HA
caMOaHaJIM3 U CAaMOKOHTpPOJIb pe3ysbTara, Ha aHAJIU3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH e TeTbHOCTH;
Obyuarowuiicst noiyyum 603MOACHOCMb 015 DOPMUPOBAHUSL!

* BHYTPEHHEH IIO3UIMM IIKOJIbHMKA HA YPOBHE IOJOXHUTEIBHOTO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOIMMOCTH YY€HUs, BBIPAXKEHHOIO B MPeo0sIaJaHui y4eOHO-TI03HaBaTEIbHbIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBOM yueOHO-1103HAaBAaTEIbHON MOTHUBALIUN YYEHHUS;

* YCTOMUMBOr0 yueOHO-T103HABATEILHOIO HHTEPECA K HOBBIM OOIIMM CIIOcOo0aM pereHus 3a1au.

MeranpeamerHsie:

B chepe peryiTHBHBIX YHHUBEPCATHHBIX YUEOHBIX JCHCTBHIA YUaIHXCS:

* IJIAHUPOBATH CBOM JICUCTBUA B COOTBETCTBUU C IOCTABJICHHOW 3aJa4€il W YCJIOBUAMHU €€
peanu3anuu, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE TIPABUJIa B TUIAHUPOBAHUU U KOHTPOJIE CITOCO0a PEIICHHUS;

* OCYLLECTBJISATh UTOTOBBIM U MOLIArOBBIA KOHTPOJIb 11O PE3YJILTATY;



* OLICHUBATh NPABUJIBHOCTH BBINOJIHEHUS JEHCTBHSI Ha YpOBHE aJ€KBATHON PETPOCIEKTUBHOU
OLIEHKH COOTBETCTBUS PE3yIbTATOB TPEOOBAHUAM AAHHOM 3a7jauul U 3aJa4HON 001acTH;

* aJeKBaTHO BOCIPUHUMATH IPEIIOKECHHUS U OLCHKY YYHUTENIECH, TOBApUILEH, POAUTENECH U
JIPYTUX JIIOJCH;

* pa3nuyarh croco0 U pe3yabTaT ACHCTBHSL.

Obyuaiowuiics NOIYUUM 8O3MONACHOCTb HAYYUMCA.

* B COTPYAHHYECTBE C YUUTEIEM CTaBUTh HOBbIC yueOHbIC 3a1a4u;

* [IPOSIBIIATH [103HABATEIbHYIO MHULMATUBY B Y4€OHOM COTPYIHUYECTBE;

* CaMOCTOSITEJIBHO aJeKBAaTHO OLICHMBATh IIPAaBUJIBLHOCTH BBIIIOJIHEHUS JEHUCTBHS U BHOCHUTH
HE00XO/UMBbIe KOPPEKTHBBI B MCIIOJIHEHHE KakK II0 XOAy €ro pealu3alydd, TaKk U B KOHLE
JICHCTBHS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydaIluXcs:

* OCYILLECTBJIATh MMOUCK HEOOXOIUMON HMH(pOpMALMU JUIsl BBIIIOJHEHHUs BHEY4YEOHBIX 3aJaHUl C
UCIIOJIb30BaHUEM YUYeOHOI JHUTEepaTypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CHPAaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBJIATH 3amuch ((pukcanuio) BHIOOPOUHON MHMOpMAIK 00 OKpYKalOIMIeM MHpE U O
ce0e caMoM, B TOM 4uciie ¢ nmomouiso nHeTpymenToB MKT;

* CTPOUTH COOOIIEHHS, IPOCKTHI B YCTHOW U MUCbMEHHOHN (POpME;

* IPOBOJIUTh CPABHEHUE M KJIACCU(DUKALIMIO IO 33JJaHHBIM KPUTEPUSIM;

* YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (opMe CBSA3M NPOCTHIX CYXAECHUH 00 OOBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* OCYILECTBJIATh PACHIMPEHHBIN TOUCK MH(POPMALIUH C UCIOIb30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTepHeT;

* 3amnMchiBaTh, (UKCUPOBaTh HHGOPMALMIO 00 OKPYXamoIUX SBICHUSIX C IOMOIIbIO
uHcTpymeHToB KT

* OCO3HAHHO U MPOU3BOJILHO CTPOUTH COOOIIEHHS B YCTHON M MHCbMEHHOM (hopme;

* OCYIIECTBJISATH BBIOOp HambOosee 3(hPEeKTUBHBIX CITOCOOOB pEelIeHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTUYECKOE pacCyXJEHUE, BKJIIOYAIOIIEEe YCTAaHOBJIEHHWE MPUYMHHO-CIEICTBEHHBIX
CBsI3€EH;

* MOT'YT BBIMTM Ha TEOPETHUYECKHH YpOBEHb DEIIECHUs 3aJau: pEIIeHHWE IO ONpPE/IEICHHOMY
IUIaHY, BJIAJEHUE OCHOBHBIMU INPHUEMAMM PEIICHUS, OCO3HAHUSA NEATEIBHOCTH IO PELIECHUIO
3a/1a4u.

B chepe koMMyHHUKATHBHBIX YHUBEPCAJIBHBIX YUYEOHBIX TEHCTBUIN ydalluxcsi:

* aJEKBAaTHO MCIOJIb30BaTh KOMMYHMKATHBHBIE, IPEXKIE BCETO - PEYEBBIE, CPEACTBA JUISA
pelIeHts pa3IMYHbIX KOMMYHUKATUBHBIX 337a4, CTPOUTh MOHOJIOTHYECKOE COOOIIEHNE, BIa/l€Th
JIMaJIOTHYecKOo (opMOl KOMMYHMKAIUU, UCHOJb3Yysd, B TOM YHCJIE CPEACTBA M WHCTPYMEHTHI
UKT u qucTaniimOHHOT0 OOIIECHUS;

* JIONyCKaTh BO3MOXKHOCTh CYILIECTBOBAHUS y JIFOAEH Pa3IMYHbIX TOUYEK 3PEHUS, B TOM UUCIIE HE
COBMAJIAIOIIUX C €ro COOCTBEHHOM, U OPHUEHTHPOBATHCA Ha IMO3UIIMIO MapTHEpa B OOLICHUH U
B3alMOJCHCTBHY;

* YYHUTHIBATh pa3Hble MHEHUS M CTPEMHUTHCS K KOOPAMHALIMK PAa3IMYHBIX TO3ULIMHA B
COTpPYIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIUIO;

* IOTOBapUBAThCA U MPUXOJIUTH K OOIIEMY PEIIEHUIO B COBMECTHOM J€SITENbHOCTH, B TOM YHCIIE
B CUTYallUU CTOJIKHOBEHHS HHTEPECOB;

Obyuarowuiicsi NOIYYUM 803MONCHOCIb HAYUUMBCA:



* YUUTBIBATh U KOOPJMHUPOBATH B COTPYIHUYECTBE OTIIMYHBIE OT COOCTBEHHOMN MO3UIIUH IPYTUX
JIIOJICH;

o y‘-II/ITI:IBaTB pa3HI:Ie MHCHUA U I/IHTepeCBI 148 O60CHOBBIB8.TI: CO6CTBCHHYIO IIO3UIIHIO,

* IOHUMAaTh OTHOCUTEIHHOCTh MHCHHH | IOJX0/IOB K PEIICHHUIO TPOOJIEMBI,

o aprMeHTI/IPOBaTL CBOKO IIO3HUIIMKO H KOOpIII/IHI/IpOBaTb € C MNo3ulusIMH HapTHepOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM IEITEIIbHOCTH;

¢ 3aJaBaTb BOHpOCBI, HCO6XOI[I/IMBIC JJI OpI‘aHI/ISaI_[I/II/I CO6CTBCHHOI>’I NCATCIIBHOCTU U
COTPYAHHYECTBA C MTAPTHEPOM;

o OCyu[ﬁCTBJISITb B3aI/IMHbII71 KOHTpOJIb MU OKa3bIBATh B COprI[HI/I‘ICCTBe HCOGXOHI/IM}/}O
B3aMMOIIOMOIIIb.

IIpenmeTtHbIe:

- OpPHUEHTHPOBATHhCS B SBJICHUSAX U OOBEKTAaX OKPYKAIOIIEr0 MHpa, 3HATH TPAHUIBl HUX
MIPUMEHUMOCTH;

- IOHUMATb ONpeeeHNus GU3NUECKUX BEIMUUH U IOMHUTH OIpeIesiome GopMybl;

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

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

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMEeYaTh MOJIENH ABJIEHUN U 0OBEKTOB OKPYXKAIOIIET0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 33a4U;

- nepeopMyaIupoBaTh U MOJECINPOBATh, 3AMEHATh UCXOJHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IIJIaH PELICHHUS;

- BBIJIBUTaTh U IIPOBEPATH MpeUIaracMble I PEUICHUS TUIIOTE3bL;

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

Conep:xaHue NporpaMMbl BHEYPOUHOM 1€ TeIbHOCTH
7 kjacc

Beenenue. Brognoe 3anstue. Llenu u 3agaun kypca. TexHrnka 6€30nacHOCTH.

PoJib 3xcniepuMeHTa B )KM3HM YeJI0BeKa.

Teopus: I3yanTh OCHOBBI TEOpUHM ToOrpemHocTedl. IlorpemHocTH MpsMBIX M KOCBEHHBIX
U3MEpEeHul, MaKCUMalibHas MOTPEUIHOCTh KOCBEHHBIX H3MEpPEHHH, YydeT morpemHocTeit
M3MEpeHuil mpu mnocTpoeHuu rpaduxoB. llpencraBieHue pe3yabTaTOB H3MEpPEHUNH B (opme
TabIMI U TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPHH TTOTPEITHOCTEH TPUMEHSTH IPH BBIMOJIHEHHH SKCIIEPUMEHTAITBHBIX
3aj1a4, MPAKTHYECKUX padoT. (¢ HcnoJib3oBanueM ogopynoanusi «Touka pocrtay)
Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs QU3UKU (pusnueckue sBieHHs, (PU3NYIECKOE TeJo,
BellecTBO, (¢u3nueckoe rmose). Habmomate u  aHanmu3upoBaTh (U3HUECKHE  SBICHUS
(¢ukcupoBaTh U3MEHEHHUSI CBONCTB OOBEKTOB, CPAaBHUBATH WX M 000011aTh). [To3HAaKOMUTBCS C
AKCIIEPUMEHTAJIbHBIM METOAOM HcciefoBaHus npupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb30BaHue HM3MEpPUTENIbHBIX NPHOOPOB. BrinmoigHeHHEe 1a0OpaTOpHBIX M MPAKTHUYECKUX
pabot. /lnarHoctuka M yCTpaHEHHME HEUCIpaBHOCTEW mnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBAHHHU UMEIOIUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEepHOE M HepaBHOMEpHOE JBHXKeHHe. | paduueckoe mpeacTaBIeHUe JBUKEHUS.
Pemenune rpaduueckux 3amgad, pacdyer MyTH M CPEIHEH CKOPOCTH HEPAaBHOMEPHOTO JIBHKCHHS.
[Tonstne muepuuu u uHepTHOCTU. LleHTpoOexHas cuina. IlpumMeHeHHne NaHHBIX (U3NYECKUX
MOHSTUN B XKU3HEAEITEIbHOCTH YenoBeKka. Cuia ynpyrocTH, Cuia TpeHHUsL.



Ilpaxmuxa: ccnenoBanue 3aBUCUMOCTH CHWJIBI YNPYTOCTH, BO3HHUKAIOLIEH B MpYKHUHE, OT
creneHn aedopmanuu npyxkuHbl. Onpenenenue kodpdunrenta TpeHUss Ha Tpubomerpe. (¢
HCI0JIb30BaHHEM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHJII HOPMAJIbHOTO JaBJICHMUS.

Xapaxkmepucmuka 0CHO8HBIX U006 0eAMENbHOCHIU.!

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oO0bsIcHeHHUS HaOII0MaeMBIM COOBITUAM. OTpeneneHne
CBOWCTB MPUOOPOB IO YepTEk)aM M MOAEISAM. AHAIN3 BOZHHKAIOIINX MPOOJIEMHBIX CHTYalUH.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEIO OTCYETAa U CBA3BIBATH €r0 C CHUCTEMOMU
KoopauHat. Mcronb30Barh CUCTEMY KOOPAMHAT JUIsl M3YyYEHUS MPSIMOJIUHEHHOIO JIBUYKEHUS
tena. COopka mnpubOpoB M KOHCTpyKUMi. lcmonb3oBaHue W3MEpUTENBHBIX MPHUOOPOB.
Brimonnenne 1a00paTOpHBIX M MPAKTUYECKUX PadoT (¢ MCMOJIb30BAHHEM 000pPYI0BAHMA
«Touka pocra»). JlnarHocTuka M YCTpaHEHHME HEUCIpaBHOCTEH npubopoB. BeicTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIONIMXCA JaHHbIX. KOHCTpyWpoBaHHME U MOJEIHMPOBAHHUE.
Beinonnenne 3asaHuil O yCOBEPLIEHCTBOBaHMIO NMPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
ombITOB. Pa3paboTka W mMpoBepKa METOAMKH SKCIIEPUMEHTAIBHON padoThl. PaboTa B Maibix
rpynnax. AHQJIM3UPYIOT, BBIOMpPalOT U  OOOCHOBBIBAIOT CBOE pELIEHHE, JIEHCTBHSL.
IIpencraBnenue pe3ynbTaTOB IIAPHOM, TIPYNIIOBOM JACATEIBHOCTH. YdYacThEe B Juajiore B
COOTBETCTBUM C IIPABUJIAMU PEYEBOI0 MOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, ruapocratudyeckoe AaBiCHHE, COOOLIAOIINECs
COCYZbl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAJIKUBAIOIAs CUJIa B PA3IUMYHBIX CUCTEMax; NPUOOpPHI B 3ajaydax
(coobmiarommecst COCYbI, THIPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKcIrepUMeHTaIbHbIE 3a/1aHUS:

1 )u3mepenue cunsl Apxumena,

2)uzMepeHrue MOMEHTa CHUJIbL, IHCTBYIOIIETO Ha phlyar,

3)uzmepenue paOOThI CHIIBI YNPYTOCTH IMPH MOABEME I'py3a C MOMOILBIO HMOJBM)KHOTO WU
HETOIBMYKHOTO 0JI0Ka(C MCMoJIb30BaHuEM 00opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCHIU!

Anamm3 Tabnum, rpadukos, cxem. Ilouck oOBsicHeHus: HaOmomaeMbIM coObiTHsiM. COopka
npubopoB M KOHCTpyKuMid. lcmonb3oBaHMe uW3MepHUTENbHBIX NpUOOpoB. BrimonaHeHue
71a00paTOPHBIX U MPAKTUYECKUX paboT. J{narHocTuka U ycTpaHeHne HEMCIPaBHOCTEN PHOOPOB.
BreicTpauBaHne TUMIOTE3 Ha OCHOBAaHMM UMEIOIIMXCA JaHHbIX. KoOHcTpyupoBaHue U
MojienrpoBaHue. Pabota B ManbIx rpymnnax. AHaJIU3UPYIOT, BBIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
pemenue, neinctBus. IlpencraBneHue pe3ynpTaToB MapHOW, TIPYNIOBOM AESITEIBHOCTH.
[TonroroBka coOOIIEHUH M JOKJIAI0B. Y4acTHe€ B JUAJIOT€ B COOTBETCTBUU C IpaBUIIaMU
PEYEBOr0 NOBEICHUS.

Craruka.

Teopus: bnok. Preryar. PaBHOBecue TBepABIX Tel. YCIOBHSA paBHOBeCHUA. MOMEHT CHIIBL
[IpaBmiio momenToB. LlenTp Tskectu. lMccnmenoBaHue pas3iMYHBIX MEXAHHUUECKUX CHCTEM.
KomOuHnpoBaHHbIe 3a1auu, UCIIOJIb3Ys YCIOBHSI PAaBHOBECHS.

IIpaxmuxka: VI3roToBiieHne paboTarolieil CCTeMbI OJIOKOB.

Xapakmepucmuka 0CHO8HBIX 8UO08 0EAMENTbHOCIU.

AHanu3 tabnuu, rpaduxos, cxeM. [louck oO0bsicHeHus HaOM0AaeMbIM coObITHsIM. Onpenenenne
CBOWCTB MPUOOPOB IO YepTekaM M MOAENAIM. AHAIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CHUTYaIHi.
HaGnromaTe nelicTBUE€ MPOCTBIX MeXaHW3MOB. I[lo3HakOMHTBCS ¢ (PU3NUYECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». PemaTs 3a1aun Ha MpUMEHEHHE YCIOBUs(TpaBUIIa) paBHOBECHUS
pbiyara. [IpuMmeHsTh ycnoBue (MpaBUIIO) pPAaBHOBECHS phlyara s OOBSCHEHUS JEeHCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TeXHHMKe U B ObiTy. COopka mnpubOpoB u
KOHCTpYKUuH. Mcnonp30BaHue H3MEpPUTENbHBIX NpUOOpPOB. BrimonHeHue mabopaTopHBIX U
NPaKTUYECKUX paboT. /IMarHocTHka M ycTpaHeHUe HeucnpaBHOCTel npuOopos. BricTpanBanue
TUIOTE€3 Ha OCHOBAaHMM UMeIoUMXcsd JaHHbIX. KoHCTpyumpoBaHue U MOJENIHpPOBAHHE.
BrimonHenue 3agaHuil MO YCOBEPLICHCTBOBaHHMIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka u mpoBepka METOUKH HKCIIEPUMEHTAIbLHOU paboThI.



PabGora B MampIx rpynmax. AHaJIU3UPYIOT, BbIOMPaOT M OOOCHOBBIBAIOT CBOE peEIICHUE,
nerctBud. llpencraBieHue pe3yabTaTOB MapHOM, TpynmoBoil aestenbHocTH. I[loaroroBka
cooOuieHnit 1 1oky1aaoB. OCyIIECTBISIOT CAMOOLIEHKY, B3aUMOOIICHKY JIEATEIbHOCTU. Y4acTue
B JIMAJIOTe B COOTBETCTBHUU C IIPABUJIAMU PEUEBOTO MOBEICHUSI.

8 kiacce

TenJioBble sIBJICHUS.

TermoBoe pacumupenue tei. [Ipouecchl I1aBiIeHus 1 OTBEPACBaHUs, UCIIAPEHUS U

koHAeHcauuu. Temnonepenaya. BnaxHocTs BO3iyxa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmronenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTUYHBIX KUJIKOCTEH.

3. TennoBble ABUTATENH Oy1yILETO.
Jlabopamopnwle pabomel (¢ HCNoJIb30BaHHeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEBaHUU U OXJIAXKICHUHU.

2. OtnuBKa napauHOBOTO COJIAaTHKA.

3. HaGmroieHue 3a riaBjIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTb UCHIAPEHHUS )KUJIKOCTU?

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

CamocrosTenpHO (OPMYITHPYIOT IO3HABATEIBHYIO 337ady. YMEIOT C TOMOIIBIO BOIPOCOB
noObIBaTh  HejocTarolryto uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENBHBIX — MPHOOPOB.
Brimonnenue nabopaTopHBIX H  MpakTUYeCKuX paboT. JlmarHoctka W yCTpaHEHUE
HEUCHPAaBHOCTEH mpuOOpoB. BricTpanBaHMe TUMOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MojieIupoOBaHue.

BrimonHenue 3agaHuii MO YCOBEpIICHCTBOBAHUIO NpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka M mpoBepka METOAMKHU SKCIEpUMEHTAIbHON paboTel. PaboTa B Mambix
rpynmnax. AHAJIM3APYIOT, BBHIOMpPAIOT ©  OOOCHOBBIBAIOT CBOE pEUICHHE, JICHCTBHSL.
[IpencraBieHue pe3ynbTaTOB MAapHOW, TPYNIOBOM JEATENbHOCTH. YYacThe B JAHAlOre B
COOTBETCTBUU C IIPABUIIAMH PEUEBOTO MTOBEICHHUS.

DJleKTprYecKHe IBJIeHUS.

Mukpomup. Mozenu atoma, cymectsoBasiuye 10 Hagana XIX. Mcropust OTKpBITHS U AEUCTBUS
raJlbBAHMYECKOro 3yieMeHTa. VMcropust cosnmanus snekrpodopHoit Mamwuubl. OnbiT Bonbra.
DNEKTPUYECKUH TOK B DJIEKTPOIUTAX.

Hemoncmpayuu. (¢ ucnoJib3oBanueM odopyaoBanusi «Touka pocray)

1. Monenu atomoB.

2. N'anpBaHWYECKUE DTIEMEHTBHI.

3. Pabota snexktpodopHO MaIIUHBI.

4. Onwitel BonbTa u 'anpBanu.

Jlabopamopnvie pabomoi:

1. Coznanue raabBaHUYECKHUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DNEeKTPUYECKUM TOK B )KHJIKOCTSX.

Xapaxmepucmuxa OCHOBHBIX BUJIOB J€ATEIbHOCTH:

VYHpaBisioT cBOEH IMO3HABATENbHOM W y4eOHOW AEATENbHOCTBIO MOCPEICTBOM MOCTAaHOBKU
1esnel, IUIAaHUPOBAaHWS, KOHTPOJIA, KOPPEKLUHWH CBOUX JCUCTBUH M OLEHKH YCHEIIHOCTH
ycBoeHHs. CpaBHHMBAIOT CIocod W pe3yiabTaT CBOMX JACUCTBUM € 00pa3lioM - JHCTOM
conpoBoxaeHus. OOHapyXuBalOT OTKJIOHEHUS. OOAYMBIBAIOT MNPUYMHBI  OTKJIOHEHHUU.
OcCymIecTBISIIOT CAaMOKOHTPOJIb U B3aUMOKOHTPOJIb. Mcronb30Banue U3MepUTENbHBIX TPHOOPOB.
BemmonHenne 1a0opaTOpHBIX M MpakTHYeckux pabor. JluarHoctuka W ycTpaHEHHUE
HeHCIpaBHOCTEW MpuOopoB. BrIcTpanBaHWe TUIIOTE3 HA OCHOBAaHMM HMEIOIIMXCS JIAHHBIX.
KoHcTpynpoBaHne 1 MOAEIINPOBAHUE.

BHCKTPOMaFHI/ITHble ABJICHUS.



MarnuTtHoe moine B BemiecTBe. MarHuTHas aHomanus. MarnutHble Oypu. PasHoBuaHoCcTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 3IIEKTPOABUTATENCH.
Hemoncmpayuu (¢ ucnoab3oBanueM odopynoBanns «Touka pocray):

1. HarnmssqHOCTh OBENECHUS BELIECTB B MATHUTHOM I10JI€E.

2. [Ipe3eHTany 0 MarHUTHOM T10J1€ 3eMJIM U O MAarHUTHBIX OYypSAX.

3. JleMOHCTpaius pa3HOBUIHOCTEH IEKTPOU3MEPUTEIIBHBIX IPUOOPOB.

4. HarnsatHOCTh pa3HOBUAHOCTEHN 3JIE€KTPOABUTraTENEH.
Jlabopamopnuie pabomei: 1. UccnenoBanue pa3InuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

VrpaBisiioT CBOEH IO3HABAaTEIbHOW M Y4€OHOM JEATEeNIbHOCTBIO IOCPEICTBOM I1OCTAaHOBKHU
Lese, IUIAHUPOBAHUSA, KOHTPOJIA, KOPPEKLUHMHU CBOUX JCUCTBUH U OLIEHKU YCIECIIHOCTH
ycBoeHus. CpaBHHMBAIOT c€IOcOO M pe3yiabTaT CBOMX JAEHCTBUM ¢ 00pa3snoM - JHMCTOM
corpoBokaeHusa. OOHapyX HBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1IecTBISIOT CAMOKOHTPOJIb U B3aMMOKOHTPOJIb.

OnrTuyeckue siBJICHUS.

HcTouyHuKM CBeTa: TEIUIOBBIE, JOMUHECLEHTHBIE, HUCKYCCTBEHHbIE. M3roTOBiIEHUE KaMepbl -
o0cKypa W HcclefoBaHHE H300paXeHUsS C MOMOIIBI0 MOoAeNnu. MHOTOKpaTHOE H300paKeHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKOIN U C €r0 IOMOIIbIO IIPOBECTH
HaOmoneHusi. [IpakTuyeckoe WCHOIB30BaHUWE BOTHYTHIX 3€pKai. 3pUTENbHBIC WIUIIO3UH,
MOPOKIAEMbIE€ TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcronb30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. PaznnuHble MCTOYHHUKY CBETA.

2. N300paxeHue npeaMera B HECKOJIbKUX MJIOCKUX 3epKajax.

3. U300paxeHre B BOTHYTHIX 3epKaiax.

4. Mcnonp30BaHuE BOJIOKOHHON ONTHKHU.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopuvie pabomol:

1. U3rotroBieHue kamepsl - 00CKypa U UCCIIEJOBAHUE N300paXKEHHS C TOMOLIBIO0 MOJIEIH.

2. IIpakTdeckoe NpUMEHEHNE TUIOCKUX 3EPKaJl.

3. [IpakTHueckoe UCIOIb30BaHUE BOTHYTHIX 3€pKal.

4. VzroroBrieHue nepruckona u HaOIro1eHUs ¢ TOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esIMENbHOCTIU.

VYOpaBisioT cBOeM IMO3HABATENbHOM M y4eOHOW AEATENbHOCTBIO MOCPEJICTBOM IOCTAaHOBKU
Henel, IUIaHUPOBAHUS, KOHTPOJIA, KOPPEKLUUU CBOUX JEUCTBUH M OLEHKU YCIEIIHOCTH
ycBOeHHs. BrIaensioT u GopMyaupyroT MO3HABaTENbHYIO 11€b. BBIIENAIOT KOJIMYECTBEHHBIE
XapaKTEepUCTHUKU OOBEKTOB, 3a/JaHHble ciioBaMu. [IpMHMMaOT mO3HAaBaTeNbHYIO LEIb U
COXpaHSIOT €€ NpPU BBINOJHEHHM Y4eOHbIX aeWcTBuil. Oco3HaOT cBoM JeWcTBus. Mmeror
HaBbIKM KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX IPYMIaXx.

YesioBek U npupoaa

ABTOMAaTHKa B Hallel ku3HU. [IprMepbl uCnonb30BaHUsI aBTOMaTHYECKUX YCTPOMCTB B HAyKe,
Ha mpousBojacTBe U B ObITy. CpenctBa cBs3u. Pamno u TeneBujeHue. AJIbTepHATHBHBIC
WCTOYHUKHU dSHEpruu. Busl snexTpoctanimii. Heo6XoaAuMOCTh SJKOHOMUU TIPUPOIHBIX PECYPCOB
W HCTOJB30BAaHMS, HOBBIX JKOJIOTMUHBIX M Oe3omacHbIX TexHosnorui. Hayka m Ge3omacHOCTh
JOJIEH.

Jlemoncmpayuu: 1. poTroMaTepuansl U CIAMIBI IO TEME.

Jlabopamopnvie pabomoi: 1. I3yueHne NeHCTBUI CPEACTB CBSI3HU, PaIUo U TEIEBUICHUS.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

CamocTosaTenpbHO  (HOPMYIHPYIOT TO3HABATEIbHYIO 3a/lady. YMET (MM pa3BUBAIOT)
CIOCOOHOCTH C TIOMOIIBI0 BOIPOCOB JI0OBIBATh HETOCTAIOIIYIO HH(POPMAITHIO.
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KunemaTnka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcyera. [IpsMonunelinoe ABMXKEHUE.
IIpssMonMHENHOE pPAaBHOMEpPHOE ABMXKEHHE II0 IUIOCKOCTH. llepemelmieHne M CKOpPOCTh IIpH
PaBHOMEPHOM MPSAMOJIUMHENHOM JBMKEHUU IO IUIOCKOCTH. OTHOCHUTENBHOCTH JBUKEHUS.
Cnoxenue paBuwxeHui. [lpuHuun He3aBucHMOCTH ABWXKeHUU. KpuBonuHelHoe ABUXKEHUE.
JIBukenue Ttena, OpOILIEHHOTO TMOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTIJI0Basi ckopocTsk. [lepuon u yacrora Bpamenus. CKopocTb
Y YCKOPEHHE NIPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

1. W3yuenue nBuxeHusi CBOOOAHO MaIAOIIETO Tela.

2. VI3ydeHue IBWKEHUS MO OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCIEO08AMENLCKUX PAOOM.:

1. Omnpenenenune cKOpOCTH PAaBHOMEPHOIO [BMKEHUS IIPU HCIOJIb30BAHUU TpEHaXepa

«0eroBas TOpOKKay.
2. Hcropuueckass pEKOHCTPYKIMS ONBITOB [amwies 1O ONpPEAETCHUIO YCKOPEHHS
CBOOOIHOTO MAJACHHUS TEJ.

3. TlpuHimns! paboTel MPHOOPOB I U3MEPEHUSI CKOPOCTEH U yCKOPEHUH.

4. Tlpumenenue cBOOOIHOTO MAJACHUS [Tl U3MEPEHUS PEAKIH YeIOBeKa.

5. Pacuer Tpaekropuu IBHKEHUS epcoHaxell pacckaszos P.Pacms.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHUE [OKIAJ0B W IPE3eHTAlMi, COCTABJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Jlnnamuka
WNuepuunanbubie cucremsl orcuera. Cuna. 3akonsl HeroToHa. JIBMkeHue Tena mnoj IelCTBUEM
HECKOJBKUX CWJ. JIBUKEHUE CHCTEMbl CBSA3aHHBIX Tell. J(MHaMHKa paBHOMEPHOTO JBUKEHUS
MaTepualbHOM TOYKHU MO OKPYKHOCTU. Kitacchl cuil. 3aKOH BCEMUPHOTrO TAroTeHusd. J[BuxeHue
maneT. ckycctBennblie criyTHUKH. ColiHeuHasi cuctema. Victopusi pa3BUTHsl peCTaBICHUN O
Bcenennoii. Ctpoenue u 3Bostonus BeeneHHoil.
Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
1. V3mepeHue Macchl Tena ¢ UCTIOIb30BAaHUEM BEKTOPHOTO Pa3NiOKEHHUs CUITBL.
2. V3ydyeHune KWUHEMATHKU W JMHAMUKHA PAaBHOYCKOPCHHOTO JBIDKEHUS (Ha TpuMepe
MaluHbl ATBy1a).
3. N3ydeHue TpeHHS CKOJIBKCHHUS.
Tpumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Ucropuueckas pekoHCTpykuus omnbiToB KyrnoHa W AMOHTOHa 1O OIpenerIeHHI0
BEJIMYMHBI CUJTIbI TPEHUS CKOJIbKEHUS.
2. TlepBble NCKYCCTBEHHBIC CITYTHUKH 3€MITH.
3. Kak ornuyaroTcsi MexaHW4ecKue MpoIecchl Ha 3eMjie OT MEXaHHMYECKHX IPOILIECCOB B
Kocmoce?
4. Tena ConHeuHoii cuctemMbl. OTKPBITUS HA KOHUYUKE TIEPA.
Xapakmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O00CYXKJIEHHE TeKcTa craTeil
WHTEPHET-CATOB, 00CYXJIECHHUE MOKJIA0OB U TPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

HNMmnyibce. 3aK0H COXpaHEHHS HMILYJIbCA
Nmnynse. M3menenne umnyinbca marepuanbHOM Toukd. CucremMa Ten. 3aKOH COXpaHEHUs
MMITyJIbCA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. PeakTuBHOE ABUKEHUE B IPUPOJIE.
2. Paccnenosanwue [ITII ¢ momoIpio 3aKOHA COXpaHEHUST UMITYJIbCa.



Xapaxmepucmuxa OCHOBHBIX GUO08 OesMeNbHOCHU: YTEHHEe W O0CYKJICHUE TEKCTa CTaTe
UHTEPHET-CATOB, OOCYXICHHUE MOKIAIOB U TPE3CHTAIM, COCTABJICHHUE M PEIICHHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka
PaBHOBecue Tena. MOMEHT cuiibl. Y CJIOBUSI paBHOBECHUS TBEpIOTo Tena. [IpocThie MeXaHU3MBI.
Jlabopamopnvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):
Omnpenenenne HEHTPOB Macc Pa3IUYHbIX TN (TpU crocoba).
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. TlpumeHeHuE MPOCTHIX MEXAaHU3MOB B CTPOUTEILCTBE: OT 3eMJITHKU J0 HEOOoCcKpeoba.

2. HccrnenoBanue KOHCTPYKIIMU BEJIOCUIIEA.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OOCYXJEHHE TEeKCTa cTarei
WHTEPHET-CAUTOB, OOCYXJICHUE IOKJIAJI0OB W TPE3CHTAllMH, COCTABICHHWE W peEIICHHE 3ajad,
o0cyxaeHue crnocoOoB pemenus (moarotropka k OI'D mo dusuke).

Mexanu4yeckue KoJ1e0aHUs U BOJTHbBI
Mexanuueckue konebanusa. IIpeoOpa3oBaHue »HHEPIUM MPU MEXAHUYECKHX KOJICOAHUSX.
Matematuueckuii W TPYKUHHBIA MasTHUKA. CBOOOIHBIC, 3aTyXalIllhe W BBIHYXJICHHbBIE
Kosiebanus. Pesonanc. Mexanuueckue BOHBI. [|JTMHA U CKOPOCTH BOJHEL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
W3yuenne koneOaHU HUTSHOTO MasiTHUKA.
Ipumepnvie memvl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. CrpyHHBIE My3bIKAJIbHBIE HHCTPYMEHTHI.

2. KoneGaTenbHble CUCTEMBI B IPUPOJE U TEXHHUKE.
Xapakmepucmuxa OCHOBHBIX BUO008 OesamenbHOCMU. YTeHHEe U OOCYXKJIEHUE TEKCTa CcTaTei
MHTEPHET-CATOB, 00CYX/IEHUE [OKJIAaJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHEe 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

DJIEKTPOMarHuTHbIC KOJIeOAHUSI M BOJIHBI
[Tepemennblil anexktpuueckuil Tok. KonebaTtenbHblil KOHTYp. BeiHy)aeHHble u cBoOoaHbIe OM
Kosie6aHus. DM BOJIHBI U MX CBOMCTBA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
[IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.
Bnusinue OM u3inydeHuil Ha KUBbIe OpTraHU3MBL.
N3roroBneHne yCTaHOBKH ISl IEMOHCTPALMH ONBITOB 10 OMI.
OnexTpoMarauTHoe usnyuenne CBYU-neun.
5. Hcropuyeckas peKOHCTPYKIHS ONBITOB AMIiepa.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCMU: YTEHUe W O00CYXKJIEHHE TeKcTa craTeil
UHTEpPHET-CAlTOB, OOCYXJEHHE JOKIAaJOB M TNPE3EeHTAlMid, COCTaBIECHHWE U pELIeHHE 3ajady,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no duzuke).

N

Onruka
Hcrtounukn csera. [leficTBus cBeTa. 3aKOH NPSAMOJIMHEWHOTO PacHpOCTPAHEHUs CBETA. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue n3o0paxeHuil B IJIOCKOM 3epKajie. 3aKOH MPEIOMJICHUS CBETa
Ha IIJIOCKOW TpaHMIle ABYX OJHOPOAHBIX IpO3pauHbIX cpeld. [IpenomiieHne cBera B Ipu3ME.
Hucnepcust cBera. SIBieHuE NOJHOrO BHYTPEHHEro oTpaxeHus. JInmH3bl. TOHKHME JIMH3BI.
[TocTtpoenne n300pakeHU, co3AaBaeMbIX TOHKUMH JHMH3aMHU. a3 u 3penue. Onrtuueckue
puOOopEI.
Jlabopamopnuvle pabomui(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DOxkcnepumeHTanbHas IPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. V3mepeHue nmokaszartess peOMICHHS BOJIBI.

3. H3mepenue GpoKycHOTO pacCTOSTHUS COOUPAIOIICH JTUH3BI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Vcropus uccienoBaHusi CBETOBBIX SIBICHUH.



2. Hcropuueckasi peKOHCTpYKLUS Teneckona [ anues.

3. U3roroBieHne KAJIEHOCKOIA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU. YTeHHEe U OOCYXJIEeHHE TeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IEHHE MOKJIAJ0B W IMPE3CHTAllMi, COCTaBJICHHUE W pEeUIeHHE 3ajady,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Du3uKa aTOMa U AaTOMHOI0 /Apa
Crpoenue aroma. [lornomnienue u ucnyckanue cBera aromamu. Ontuyeckue cnekTpbl. ONbITHI
Pesepdopna. [1nanerapnas moxens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsa0oBO€ M MaccoBOE
yucia. SnepHele cuiabl. DHEprus CBA3M ATOMHBIX sA€p. 3aKOH DPaJMOAKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHsle peakuuu. JleneHue M CUHTE3 sIeEp.
SAnepnas sHepretuka. Mctounuku sHepruu ConHua u 38e34. Peructpanus sa1epHbIX U3J1y4eHU.
Bnusinue paauoakTHBHBIX HM3IYYEHHM Ha >KUBbIE OpraHu3Mbl. Jlo3uMeTpus. DKOIOTHYECKUE
pOOJIEMBI SIIEPHOMN SHEPTEeTHUKH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Hcropus usydyeHus aroma.

2. WNsmepenue KIIJ] conneunoit 6arapen.

3. HeBunumble H3IIydeHUs B CIEKTPE HArPETHIX TEIl.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B U MPE3CHTAllMi, COCTAaBJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

@opMbl OpraHu3anuu 00pa3oBaTeJIbHOIO Mpouecca:

- TPYNIIOBas;

- UHIUBUyalbHas;

- (ponTaNBHAS.

Benyuiue TeXHOJIOTHH:

Hcnonb3yloTcsi 3JIEMEHTHI CIEAYIOMIMX TEXHOJIOTHA: MPOEKTHAs, MPOOJIEMHOTO OO0y4YeHUs,
WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, TPOOJIEMHOrO JHaliora,
UTpoBasl.

OcHOBHBIE METO/IbI PAGOTHI HA YPOKE:

Benymumu metonamu oOyudeHUsl SBISIOTCSA: YaCTUYHO-TIOMCKOBOM, METOJI MaTEeMaTHYeCKOTO
MOJICTTUPOBAHUS, AKCHOMATUICCKUN METOI.

DopMbI KOHTPOJIA:

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

VYyamuiics yduTcs OICHHBATh ceOS W JAPYrUX caM, YTO I[IO3BOJISIET pa3BUBaTh yMEHUs
caMOaHaJM3a W CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEILHOCTH, KaK CBOMCTBY JUYHOCTH
yuarerocsi. BuisBIeHHE TPOMEXKYTOUHBIX M KOHEYHBIX PE3YNbTAaTOB YYAIIUXCS MPOHCXOIUT
4yepe3 MPaKTUIECKYIO JIeATEIBHOCTh; 3a4eTHBIC paOOTHI:

* TeMaTudeckas MoJ0OpKa 3a7ad Pa3IUYyHOTO YPOBHS CIOXKHOCTH C MPEACTABICHUEM Pa3HbBIX
METO/IOB pelreHus B BHJIE TEKCTOBOI0 JAOKyMeHTa, npe3eHTanuu, Giadu-
aHMMAaIMH, BUIEOPOIHKA Wik Web - crpaHuibl (caiiTa)

* BBICTaBKa MTPOCKTOB, MIPE3CHTAIINI;

* JIEMOHCTpAIUs DKCIEPUMEHTA, KAYECTBEHHON 3a/1ayll C KaueCTBEHHBIM (YCTHBIM WU B BHUJEC
MPWIOKEHUsS, B TOM 4YHCIIE, MPE3CHTAIMCH) ONMMCAaHWEM Ipolecca Ha 3aHATHH, (ecTrBae
HKCIIEPUMEHTOB; (PU3MUYECKUE OTUMITHA/IBI.
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KasengapHo-remaTudeckoe mJjiaHupoBaHue 7 Kjiace

Ne | lara Tema 3ansaTus Hcenonb3oBanue MIpUMEYaHne
/Tl | IPOBEACHUS 000py10BaHMS LIEHTPA
Inan | ®axr ecTecTBeHHOHaytinoﬁ "
TEXHOJIOTU4eCKOMH
HANIPABJIECHHOCTEH
«Touka pocra»
1. Beenenue (14)

07.09 Beonnoe 3amstme. llenmn wu | KommbrorepHoe

3a1a4n Kypca. Texnuka | obopyaoBaHue
1 0€3011aCHOCTH.
2. Poib DkciepuMeHTa B sKM3HU Yes1oBeka (34)

14.09 Cucrema eJUHHII, IOHITHE O KommbrorepHoe

TIPSIMBIX u KOCBEHHBIX | 000py/ZIOBaHHE
2 HU3MEPCHHSIX

21.09 OU3MUECKHUI SKCIIEPUMEHT. Ob6opynoBanue TUTSt
Bune buznyecKoro | 1eMOHCTpauit
HKCTIIEPUMEHTA.

[TorpemHocThb U3MEpEeHHUSI.
Bunasl
MOTPeNHOCTEN U3MEpEeHHUSI.
Pacuér

3 MOTPEIIHOCTH U3MEPEHUSI.

28.09 JlaboparopHuas pabota ObopynoBanue JIs
«3mepenne o0beMa TBepAOro | 1abopaTopHbBIX  paboT U
tenay. [IpaBuna opopmienus YYEHUYECKUX OMBITOB

4 1a00paTOpHOil paboTBHI.
3. Mexanuka (84)

05.10 PaBHOMepHOE u | OGopynoBanue st

HEpaBHOMEPHOE nabopaTopHbIX  paboT M
5 JIBHJKCHUSL. YUEHUYECKUX OINBITOB (Ha
12.10 ['paduueckoe npencraBnenHue 6ase kommiexToB jyis OI'9)

6 IBHKEHUS.

19.10 Pemenue rpaduueckux 3amad,
pacyer TyTH U CpedHen
CKOpPOCTH

7 HEPaBHOMEPHOT'O JIBUKEHHUS.
26.10 ITousTHe WHEPIUU u
UHEPTHOCTH.
IlenTpobexHas cuia..
09.11 Cuna ynpyroctd, cuiia Tpeust | O6opynoBanue s
16.11 JlaboparopHnas paboTa 1abopaTopHbIX  pador
10 «Mccnenopanne 3apucumocty | YICHHUECKIX  OMBITOB  (Ha

11




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

CTCIICHU

6a3e koMruiekToB 1151 OI'D)

11

23.11

Jlaboparopnas pabota
«Omnpenenenue koddduimenta
TPEHUs: Ha TPUOOMETpE.

12

30.11

Jlaboparopnas pabota
«MccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIbL
HOPMAJILHOTO JIaBJICHUS.

ObopynoBanue is
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. I'mapocraruka (12y4)

13

07.12

[1moTHOCTB.
I'epona

3amaua  umaps

ObopynoBanue TUTST
JIEMOHCTpAaIui

14

14.12

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacucT
IIJIOTHOCTH

BCIICCTBA.

15

21.12

Perenue 3ana4y noBRIIIEHHON
CIIOKHOCTH

Ob6opynoBanue TUTSt
JIEMOHCTpaIui

16

28.12

JlaBiieHME KUIKOCTHM M Tasa.
3aKkoH
[Tackansa

17

11.01

CooOmaronuecs cocyabl.

18

18.01

JlaGopaTtopHnas pabota
«M3roToBneHue
¢dboHTaHA»

MOACIN

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHUYECKUX OIMBITOB (Ha

19

25.01

JlaGoparopHas paboTa
«H3roToBnenue
¢doHTaHa»

MOACIN

0aze komruiekToB it OI'D

20

01.02

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

21

08.02

Brrrankusaromas cria. 3aKk0oH
Apxumena.

O6opynoBanue TUTSt
JIEMOHCTpALUI

22

15.02

JlaGopartopnast pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

yciioBus

O6opynoBanue st
nabopaTopHbIX paboT W
YUEHHUYECKUX OITBITOB

23

22.02

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH ApXumena.

O6opynoBanue TUTST
JIEMOHCTpALUi

24

01.03

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

5. Cratuka (104)

25 [15.03 |

| bnoxk. Peryar.

| O6opynoBanmne TUTST

12




29.03 PaBHOBecHe  TBepABIX  TEN. | JEMOHCTpAILIUA
MowmeHT cunsl.IIpaBumno
26 MOMEHTOB.
05.04 Lentp Tsokectd. | O6opynoBaHue TUTSt
HccnenoBanwue Pa3IMYHBIX | JEMOHCTpALUN
27 MEXaHUYECKUX CUCTEM
12.04 KomOuHMpOBaHHBIE 3a1a9H,
UCTIONB3YS YCIIOBUS
28 paBHOBECHSI.
19.04 KomMmOuHMpOBaHHEIE 3a1a9H,
UCTIONB3YS YCIIOBUS
29 paBHOBeECHUS
26.04 JlaGopaTtopHnas pabota O6opynoBanue st
«M3roroBrienue padoraromieii | m1aboparopHbIX  paboT U
CUCTEMBbI OJIOKOBY». | yYUEHUUYECKUX OIBITOB (Ha
Odopmnenue 6a3e komruiekToB 115t OI'D
30 paboTHI.
10.05 Pabora HaJl MIPOCKTOM
«baokny.
JlaGopaTtopHnas pabota
«M3roroBnenue paboTaromien
31 CHUCTEMBI OJIOKOBY.
17.05 Jlaboparopnas paboTa ObopynoBanue s
«M3roroBnenue paboraromei | 1abopatopHbix  paboT U
32 CHCTEMBI OJIOKOBY. YUEHUYECKUX OMBITOB
33 | 24.05 Odopminenue paboThI. KommnbsrorepHoe
34 | 31.05 3amnuTa NpoeKTOB. obopyniosanue

13




KaﬂeHHapHO-TeMaTI/I‘leCKOC IIAHUPOBAaHHUE 8 kiacc

No | Jlata Tema 3ansaTust Hcnoan3oBanue MpUMEYaHUE
/Tl | IPOBEICHUS odopynoBaHus
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HANIPABJIECHHOCTEH
«Touka pocra»
1. BBenenue (14)
07.09 BBognoe 3amstue. Ilenmm wu | KommbrorepHoe
3aaun Kypca. TexHuka | 000pynOBaHHE
1 0€30MaCHOCTH.
2. TenioBble siByienus (12 v)
14.09 Paznoo0Opasue TeroBeiX | KommbrorepHoe
siBieHuil. TersoBoe pacuipenue | 000pyaoBaHue
2 TeJI.
21.09 JlaboparopHast pabota ObopynoBanue Is
«VI3MeHeHMsl JUTMHBI Tea TpU 1a00paTOpPHBIX padboT
HarpeBaHUU U OXJIAXKICHUN. u YUEHUYICCKUX
3 OTIBITOB
28.09 Temmonepenaua Habmonenue O6opynoBanue IS
TETUIOIPOBOHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/yXa.
05.10 JIaGoparopHas paboTa O6opynoBanue as
«3mepenne ynenbHOU 1abopaTopHbIX paboT
TEIIOEMKOCTH Pa3TUYHBIX u YU4EHUYECKUX
5 BEILIECTBY. oneiToB  (Ha  0aze
12.10 [InaBneHue u oTBEpICBaHUE. KomrutekToB st OI'9
JlabopaTtopHas pabota «OTirBKa
6 napauHOBOIO COJJIaTHKAY
19.10 JIaGoparopHas paboTa O6opynoBanue as
«Habnronenue 3a miaBjieHneM 1abopaTopHbIX paboT
JbIa» u YU4EHUYECKUX
7 ONBITOB
26.10 Pemrenue omuMmuaaHbIX 3a0a4 ObopynoBanue ISt
Ha ypaBHEHUE TEIUIOBOTO | JIMOHCTpAIUi
8 Oayanca
09.11 Pemrenne onmmMnnaaHeIX 3aqa4 O6opynoBanne  Jist
9 Ha pacy€T TEIUIOBHIX MPOIIECCOB | IEMOHCTpAIuit
10 | 16.11 JlabopaTopus kpuctaorpadpuu.
23.11 Hcnapenne u KoHaEHCAITHS. O6opynoBanne  Jist
11 JIEMOHCTpALil
30.11 CocrtaB aTMocdepHl, OOopynoBanue  JUIs
12 HaOII0IeHUE Tepexoa JIEMOHCTpAIil
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HCHACBIIICHHBLIX IMMAapOB B
HaCBhIIICHHBIC.

07.12 Bnaxxnocte Bo3ayxa Ha pasHbeix | OOopynoBanue — amis
13 KOHTHUHEHTAX JIEMOHCTpAINI
3. DuiekTpuyeckue siBjeHus (84)
14.12 Muxkpomup. Mozenu atoma, Ob6opynoBanue s
14 CylecTBOBaBIIMe 10 Hayana XIX | nemoHcTpanuii
21.12 Wcropust OTKpbITHS U JeHCTBUS KomnerorepHoe
15 raJIbBAHUYECKOTO AJIEMEHTA obopyoBaHue
28.12 Hcropus CO31aHus
351eKTpOohOpHOU
16 MaIIHHbI
11.01 Omnbitel Bonbra. Dnexrpuyeckuii | KommnberotepHoe
17 TOK B DJIEKTPOJIUTAX. obopyoBaHue
18.01 Pemenue omumnuanaeix 3a1a4d Ha | O6opynoBanue IS
18 3aKOHBI IOCTOSIHHOTO TOKa JIEMOHCTpAIH
25.01 Ha0uroienne 3aBUCUMOCTH O6opynoBanue IS
COMPOTUBIICHUS IPOBOJIHUKA OT | IEMOHCTpaIuit
19 TEMIEPATYpPHI.
01.02 JlaboparopHas pabota ObopynoBanue s
«OmnpeneneHne CTOMMOCTH 1abopaTopHBIX padoT
M3pacX00BaHHOI u YU4EHUYECKUX
ANEKTPOIHEPTUU onblToB  (Ha  0Oaze
10 MOIIHOCTH MOTPeOUTeNs U o | KoMIuiekToB /it OI'D
20 CUETUUKY»
08.02 Pemenue omuMmuaaHbIX 3a0aq ObopynoBanue ISt
21 Ha TEINIOBOE AEHCTBHE TOKA JIEMOHCTpAIUH
4. DJIeKTPOMATHUTHBbIE sIBJIeHUd (34)
15.02 DJIEKTPOMArHUTHBIC SIBJICHUS. O6opynoBanue ISt
DIEeKTpOU3MEPUTETHHBIE JIEMOHCTpAIIHA
22 pUOOPEI.
22.02 MarnuTHas anomanus. | OGopynoBanue s
MarsutHsle JIEMOHCTpALUI
23 Oypu
01.03 PaznoBuHOCTH
ANEKTPOABUTATENECH.
24
5. OnTnyeckue sijaeHus (74)
15.03 HcTounuku cBera: TEIIOBBIE, ObopynoBanue Uit
25 JIOMUHECI[EHTHBIE JIEMOHCTpAIHiA
29.03 MHorokpatHoe n3o0paxxeHue
MpeaMeTa B HECKOJIBKHX TUIOCKUX
26 3epKajiax.
05.04 N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue ISt
MIOMOIIBIO MIPOBECTH | AEMOHCTpAaLUl
27 Ha0Jt01eHus
12.04 [IpakTHueckoe UCIOIb30BaHUE Ob6opynoBanue s
28 BOTHYTBIX 3€pKall JIEMOHCTpaIHi
19.04 3pUTENbHBIE MIUTIO3UH, Ob6opynoBanue s
MOPOKAaEMBbIE TIPEITIOMIICHUEM JIEMOHCTpaIHi
29 cBeTa. Mupaxu.
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30 | 26.04 Pa3BuTHE BOJTOKOHHOM ONTHKU
10.05 Hcnonb30BaHne 3aKOHOB CBETA B
31 TEXHHUKE
6. YesioBek u npuponaa (44)
32 | 17.05 ABTOMAaTHKa B HaIICH KU3HU . KommbrorepHoe
33 | 24.05 Panuo u reneBunenue obopyioBanue
31.05 ANbTepHAaTUBHBIC HICTOUHUKU
34 sHeprur. Buapl 2eKTpoCcTaHIINMA
KajsengapHo-remaTtudeckoe mjiaHupoBanue 9 kiace
No | Jlata Tema 3ansaTust Hcnonan3oBanue MpUMEYaHUE
/Tl | IPOBEACHUS odopynoBaHus
Ilnan | dakT IEHTpa .
€CTeCTBEHHOHAYYHOI
U TeXHOJIOTHYeCKOM
HAINIPABJIEHHOCTEl
«Touka pocra»
1. BBenenue (14)
01.09 BBomgnoe 3amarme. Iemm wu | KommbrotepHoe
3a/1a4u Kypca. Texnuka | 06opyaoBaHue
1 0€30MaCHOCTH.
2. Kunemartuka (7 1)
08.09 Croco0sI oImrcanus O6opynoBanue ISt
2 MEXaHHYECKOTO JIBVKCHUS JIEMOHCTPAIIHA
15.09 [IpsiMonuHEetHOE paBHOMEPHOE O6opynoBanue ISt
JIB)KEHUE o IJIOCKOCTH? | I€MOHCTpaIui
Cmotps
3 13 KaKOW TOYKH HAOJIOIaTh
22.09 OTHOCHUTENBLHOCTD IBHIKEHHUS. ObopynoBanue ISt
4 CrnosxeHue IBHKEHUM. JIEMOHCTpALi
29.09 Jlabopamopnuie pabomui: O6opynoBanue as
«3yuenue nBuxkeHust CBOOOJHO | Ja0OpaTOpHBIX paboT
najaroniero tena», «Mzydenue u YU4EHUYECKUX
5 JIBVKCHHSI TeJIa 110 OKPY)KHOCTH» | OIBITOB
06.10 Kak u kyna nonerena BuniHeBas ObopynoBanue ISt
Koctouka? Pacuer TpaekTopun JIEMOHCTpAIIHIA
JBUKCHHSI TEJ M IePCOHAKEH
pacckaszoB P.Pacm> 0
6 MioHxay3eHe
13.10 Hcropuyeckast peKOHCTpYKLUS O6opynoBanue s
OIIBITOB lNanmnes 10 | IeMOHCTpauun
OTIpeJIeIIEHUI0
7 YCKOPEHHUS &.
20.10 Omnpenenenne CKOpocTu Ob6opynoBanue s
PaBHOMEPHOTO JIBIKEHUS TIPH JIEMOHCTpAIIHHA
WCIOJIb30BaHUU TpeHaKepa
8 «OeroBast JOPOKKAY.
3. Innamuxa (84)
27.10 Cuina Bom, cuiia yoexxnenus unu | O6opynoBanue s
9 cuia - pu3ndeckasi BeuuuHa? JIEMOHCTpAIIHA
10 | 10.11 Jlabopamopnas paboma: OO6opyioBaHue ajst
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«I/I3Mep€HI/Ie MacCcChI TCJ1a»

na0opaTOpHBIX paboT

17.11 JIBM>KeHME Tela Imod ASUCTBUEM " yUCHIICCKHX
11 HECKOJIBKUX CHJI OTLITOB
24.11 JIBMOKEHUE CHCTEMBI CBSI3aHHBIX O6opynoBanue  JIst
12 Tel JIEMOHCTpAaIil
01.12 Jlabopamopnvie ObopynoBanue s
pabomul: «3yueHne TpeHus | 1a00paTOpHBIX padoT
CKOJIBKEHUSDY u YUEHUYIECKUX
13 OTIBITOB
08.12 JuHamuka paBHOMepHOro | ObopynoBanue st
14 JIBVDKEHUS 110 OKPYKHOCTH JIEMOHCTpaIHi
15.12 Ucropus pasButus | O0opynoBanue s
MpeICTaBICHUI JIEMOHCTpAaIui
0 Bcenennoti. Conneunas
15 CUCTEMA.
22.12 OTKpbITUSL HA KOHYUKE TIepa. O6opynoBanue ISt
[epBbIc UCKYCCTBEHHBIE | IEMOHCTpAIIHi
CIIyTHUKH
16 3eMIIn.
4. UmnyJbce. 3aKoH coxpaHeHusi UMNyJibca (349)
17 | 29.12 Kak BBl IXTy Ha30BeTe... KomnerorepHoe
12.01 PeaxktusHoOe NBIDKEHUE B obopyosanue
18 MIpUpPO/IE.
19.01 Paccnenoanue JITII ¢ momompio | KomnbsroTepHoe
19 3aKOHA COXPaHEHUs UMITYJIbCa 000opyI0BaHue
5. Ctatuka (24)
26.01 Jlabopamopnas paboma: ObopynoBanue s
«OmnpeneneHne NEHTPOB Macc 1abopaTopHBIX paboT
Pa3IUYHBIX TN (TpU crocoba)» u YU4EHUYECKUX
20 OTIBITOB
02.02 [Ipumenenune npocteix | KomnbrorepHoe
MEXaHU3MOB B CTPOUTEILCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10
21 HebocKkpeba
6. Mexannyeckue KoJ1e0aHusl ¥ BOJHBI (34)
09.02 Bunet  mastHukoB  u ux | OOopynoBanue s
22 KoJe0anuii JIEMOHCTpALil
23 | 16.02 Urto nepenocut BosiHa?
02.03 KonebarenbHble  cHCTEMBl B
24 MIPUPOJIE U TEXHUKE
7. DJeKTPOMATrHUTHBbIE KOJIeOAHUSA U BOJIHBI (24)
09.03 OKcrnepuMeHTalIbHAs TPOBEPKa KomnerorepHoe
25 cBoiicTB DM BOJIH. o0opyoBaHue
16.03 Hccnenoanue KommerotepHoe
AMEKTPOMArHUTHOTO obopynoBanue
26 n3nydenns CBU-neun
8. OnrTuka (44)
30.03 . U3roToBnenne Moaenu KommbroTepHoe
27 KaJlelJoCcKoTra. o0opynoBaHue
28 | 06.04 DKcrepuMeHTalIbHas MTPOBEpKa O6opynoBanue  JuIst
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3aKOHA OTPAKCHHSI CBETA. JIEMOHCTpAIIHA
13.04 Jlabopamopuas paboma: O6opynoBanwue st
«M3Mepenune nokasarens n1abopaTopHBIX paboT
MIPETIOMIICHUS BOJIBI» u YUCHHUYECKUX
29 OTIBITOB
20.04 Kaxk omimmuarorcs nokasareiu O6opynoBanue  JIst
30 MIPETIOMIICHUS I[BETHOTO CTEKJIA JIEMOHCTpaIuii
9. ®du3uKa aToMa U ATOMHOTO siApa (44)
27.04 [Tormomenne w  ucnyckanue | KommberoTepHoe
cBeTa obopymoBanue
31 aromamu. Onruyeckue cuekTpol. | KommberorepHoe
11.05 Namepenne KIIJ[ comueuHoi obopynosaue
32 Oarapeun
18.05 Brusinue pagnoakTUBHBIX
33 U3IYyYCHUN Ha KUBBIE OPraHU3MBI
25.05 CriocoOsI 3amuUThI OT
34 PaMOAKTUBHBIX U3ITyYEHUI
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