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IosicHuTe/IbHAA 3amIMCKA
PaGouas nmporpamma BHEYpOUHOU AEATENLHOCTH 1O PU3UKe A1 7 - 9 KIIacCOB COCTaBICHA

Ha OCHOBE aBTOPCKOU mporpammsel «Pusnka. 7- 9 kinaccel». ABT. A.B.Ilepoimikun, M.: Dk3aMeH.
—2022 .

[Iporpamma paccuntana Ha 34 yacoB — |1 yac B Henento B 7 kiacce, 34 yacoB — 1 yac B
Heaemo B 8 kiacce, 34 yaca — 1 yac B Henelno B 9 Kiacce.

Jannast pabodas mporpaMMa BHEYPOYHOH NEATEIBHOCTH MO (u3uke it 7 — 9

KiaccoB coctabieHa Ha ocHoBe OOII OOO MBOY «Kuposckas COIl» u ¢ yuérom
METOJIMYECKIX PEKOMEHIANNNA MO CO3JaHHI0 U (DYHKIIMOHUPOBAHUIO B OOIIE00pa30BaTEIbHBIX
OpraHu3alMsaX, paCMOJIOKEHHBIX B CEJIHCKOM MECTHOCTH UM MajblX TOpojAax, IEHTPOB
0o0pa3oBaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYHOW HampaBieHHocTel («Todyka poctay)
(yTBEepxIeHBl pacropsbkeHueM MunHucTeperBa mpocBemienust Poccuiickoit ®enepanuu ot
12.01.2021 1. Ne P-6) um mnpemycMarpuBaeT TMPOBEACHHE 3aHATUNW C HCIOJIb30BAHHEM
obopynoBanus 1eHTpa « Touka pocTta»

I[lnanupyemblie pe3y/jbTaTbl OCBOEHHUSI NMPOrpPaMMbl BHEYPOUYHOU JIeSTeJIbHOCTH
«®u3nKa B IKCIEPUMEHTax» (C HCHoJb3oBaHueM obopyaoBanus «Touka pocra»)B 7-9
KJlaccax.

Peanm3arust mporpaMmbl CIOCOOCTBYET JTOCTHIKEHUIO CICAYIONINX Pe3yJIbTATOB:

JInuHoCTHBIE:

B chepe TMUHOCTHBIX YHUBEPCATHHBIX YIEOHBIX ACHCTBUIN ydaIXCs:

* y4eOHO-TIO3HABATENBHBI HMHTEPEC K HOBOMY YYEeOHOMY MaTepuaisy W crocodam
peleHusI HOBOH 3a/1a4H;

* OpHEHTAIMsl HAa TNOHUMAaHWE NPHYMH ycClieXa BO BHEYyYEOHOW AEATENIbHOCTH, B TOM
Yrcie Ha CaMOaHalM3 M CaMOKOHTPOJb pe3yibTaTa, Ha aHaIM3 COOTBETCTBHS PE3YJbTaTOB
TpeOOBaHUSM KOHKPETHOM 3aJ1auu;

* CIIOCOOHOCTP K CaMOOIIGHKE Ha OCHOBE KpPUTEpUEB YCHEIIHOCTH BHEY4eOHOU
JeATEINbHOCTH;

Obyyarowuiicss noLyYuUm 803MONCHOCMb OJis1 POPMUPOBAHUA.

* BHYTPEHHEW MO3MIMU LIKOJbHUKA HA YPOBHE IOJIOKUTEIBHOI'O OTHOIIEHHS K IIKOJE,
MMOHUMaHHsI HEOOXOAUMOCTH YYCHHS, BEIPRXKEHHOTO B MpeolIajanny yaeOHO-TT03HaBATEIbHBIX
MOTHBOB;

* BBIPQXKEHHON yCTOWYMBOM y4eOHO-ITO3HABATEIbHON MOTHBALIUU YUEHUS;

* YCTOMUYMBOr0 y4eOHO-TIO3HABATEILHOIO HHTEpECca K HOBBIM OOIIMM CITOCO0aM PeIICHHS
3ajay.

MeTanpeuMeTm,le:

B cepe peryasiTuBHBIX YHUBEPCAIBHBIX YU€OHBIX ACUCTBUN YUAIIUXCS:

* TJIAHUPOBATh CBOM JICMCTBHS B COOTBETCTBUHU C ITOCTaBJICHHON 3a7a4eil U YCIOBUSMHU €€
peanu3anuu, B TOM YHCJIe BO BHYTPEHHEM ILIaHE,

* YIYUTHIBATh YCTAHOBJICHHBIC IMPABHJIA B INIAHUPOBAHUHU U KOHTPOJIE CIIOCO0A pEIICHUS;

* OCYIIECTBJISTh UTOT'OBBIN U TOIIArOBBIM KOHTPOJIb IO Pe3yJIbTaTy,

* OICHWUBATh TMPABUJIBHOCTH BBIIIOJIHCHHS JIEWCTBUS HAa YpPOBHE AaJICKBATHOM
PETPOCIIEKTUBHOMN OIICHKHA COOTBETCTBUS PE3yJbTaTOB TPEOOBAHUSAM JIAaHHOM 3a/1a4 U 3aJa9HON
obnacru;

* a7ICKBaTHO BOCIIPUHUMATh MPEIJIOKCHUS W OLICHKY YUUTEIICH, TOBAPHIICH, POIUTEIICH
U IpYTUX JIOJIEH;

* pa3nuyaTth Crocod u pe3yabTar JeHCTBUS.

Obyuarowutics NOIYYUM 803MONCHOCIb HAYYUMCSL:

* B COTPYIHUYECTBE C YUUTEJIEM CTAaBUTh HOBBIC yUeOHBIC 3a1a4H;

* IPOSIBJIATH MTO3HABATENIbHYIO HHUIIMATUBY B y4€OHOM COTPYTHUYECTBE;



* CaMOCTOSITEJIbHO aJICKBaTHO OIICHUBATh MPABWIBLHOCTh BBIMOJHEHUSI JIEUCTBUS U
BHOCUTBH HEOOXOAMMbBIC KOPPEKTHUBBI B UCIIOJIHEHHUE KaK 110 X0y €ro peaan3allii, Tak U B KOHIIC
IEUCTBUS.

B chepe noznaBaTenbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHUM ydalnxcs:

* OCYIIECTBJISITh MOWUCK HEOOXOMMMON WHGOPMAIUU I BBIIOTHEHHUS BHEYUCOHBIX
3alaHM  C HCIIOIB30BAHMEM YYEOHOW JUTEpaTyphl U B OTKPBHITOM HMH(GOPMAIMOHHOM
MPOCTPAHCTBE, OJHIMKJIONEAUNA, CHPABOYHMKOB (BKJIIOYAs  SJCKTPOHHBIC, IH(POBHIE),
KOHTPOJIIUPYEMOM MPOCTPAHCTBE

Hnrepnera;

* OCYIIECTBIIATH 3amuCh ((PrKcaIrio) BEIOOPOUHON MH(GOPMAIIMK 00 OKPYKAIOIIEM MUPE
1 0 cebe caMoM, B TOM YHUCIIE C TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHUS, TIPOCKTHI B YCTHOM M MMUCEMEHHOU (hopme;

* IPOBOJUTH CPAaBHEHUE U KJIACCU(PUKAIIMIO 10 33JaHHBIM KPUTEPHSIM;

* YCTaHABIIMBATh MPUUYMHHO-CJICICTBEHHBIC CBSI3U B U3Y4a€MOM KpPYyT€ SBIICHUI;

* CTPOHUTH PACCYXKJICHUS B JOPME CBS3U MPOCTHIX CYXKJACHUN 00 00BEKTE, €ro CTPOCHHH,
CBOMCTBAX M CBA3aX;

Obyuarowuiics noay4um 803MOACHOCHb HAYYUMbCAL:

* OCYIIECCTBIIATh PACHIMPEHHBIN IMOWCK HWH(POPMAIMU C HKCIOIB30BAHUEM PECYpCOB
oubnmorex u cetu MHTEpHET;

* 3aIUCBIBAaTh, (DUKCHPOBATh MHQPOPMALHMIO 00 OKPYXKAIOIIUX SBICHHUSIX C IMOMOIIBIO
nactpyMentoB UKT;

* OCO3HAHHO H ITPOHU3BOJILHO CTPOUTH COOOIIEHUS B YCTHOM M MUCbMEHHOU (hopme;

* OCYHICCTBJISITH BBIOOp HambOonee A(DQPEKTUBHBIX CIOCOOOB peEIIeHUS 3aaad B
3aBUCHMOCTH OT KOHKPETHBIX yCIIOBHIA;

* CTPOHUTH JIOTHYECKOE PACCYXJCHHE, BKIIOYAIONIESE YCTAHOBJICHHUE IPUYHHHO-
CIIEJICTBEHHBIX CBSI3€H;

* MOTYT BBIUTM Ha TEOPETUYECKHI ypPOBEHb pEUICHHUS 3ajad: pelieHue TI0
OIIpE/ICTICHHOMY TUTaHY, BJIaJICHUE OCHOBHBIMHU MPHEMaMH PEIICHUS, OCO3HAHUS JEATSIIBHOCTH
IO PEIICHHUIO 3a/1a4H.

B chepe koMMyHHUKATHBHBIX YHUBEPCATHHBIX YICOHBIX CHCTBUI yJUalTUXCS:

* 4JIEKBaTHO HCIIOJIb30BaTh KOMMYHHUKATUBHBIE, MPEK/E BCErO - PEUYEBBIC, CPEACTBA IS
pelleHus Pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTh MOHOJIOTUYECKOE COOOIICHHE, BIAIETh
JTUATOTHIECKON (DOPMOI KOMMYHUKAIIMU, WCIIONB3Yys, B TOM YHCIE CPEACTBA U MHCTPYMEHTHI
HUKT u qucrannMOHHOI0 OOIIEHMS;

* JIONYCKaThb BO3MOYKHOCTbh CYILIECTBOBAHMS Y JIIOJEH Pa3IUYHBIX TOYEK 3PEHUS, B TOM
YHUCJIE€ HE COBMAJAIONIUX C €ro COOCTBEHHOM, M OPUEHTHPOBATHCS HA TO3UIMIO TMapTHEpa B
OOILIICHHNH U B3aUMOJICHCTBHH;

* YUUTHIBATh Pa3Hbl€ MHEHUS U CTPEMHUTBHCS K KOOPAUMHALMU Pa3IUYHBIX MO3ULUN B
COTPY/IHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIHIO;

* IOTOBApUBATHCS U MPUXOIUTH K O0IIIEMY PEIICHUI0 B COBMECTHOM NEATEILHOCTH, B TOM
YUCJI€ B CUTYallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUMbCAL:

* YYUTHIBATh U KOOPJMHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM MO3UIIMU
JIPYTUX JTIOJICH;

* YYUTHIBATh PA3HbIC MHCHUS U HHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMAaTh OTHOCUTEIILHOCTh MHEHUN U TIOJIXOJIOB K PEIICHUIO TPOOJIEMBI;

* APryMEHTHPOBATH CBOIO IMO3UILIMI0 U KOOPAMHUPOBATH €€ C MO3ULUSIMH MAPTHEPOB B
COTPYIHMYECTBE MPHU BHIPAOOTKE OOIIETO PEIIEHUs B COBMECTHOU JESTEHHOCTH,

* 3aJlaBaTh BOIIPOCHI, HEOOXOMUMBIEC AJIsi OpPraHU3AIMU COOCTBEHHOM IESITETbHOCTH M
COTPYIHUYECTBA C MAPTHEPOM;



* OCYILECTBJISATh B3aUMHBIN KOHTPOJIb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOIOMOIIIb.

IIpeamerHsble:

- OPUEHTUPOBATHCS B SBJIICHHSAX M OOBEKTAaX OKPYKAIOIIEr0 MHUpa, 3HATh TPAHHUIIBI X
MMPUMECHUMOCTH;

- IOHUMATh OTpeaeTeHUs] PU3NUECKUX BEJIMYUH U TIOMHHUTH OINPEICIISIONINE (OPMYIIBI;

- TIOHMMAaTh KakuM (PU3UYECKHM TPHHIMIAM M 3aKOHAM IOJYUHSIOTCS T€ WU HHBIE
00BEKTHI U SIBIICHUS TTPUPOJIBI;

- 3HaHWE MOJIEJIM TTOMCKA PEIICHHH 17151 3a/1a4 110 (PU3HKE;

- 3HaTh TEOPETUUECKUE OCHOBBI MATEMAaTUKU.

- IpUMeYaTh MOJIEH SBJIICHUN U 00BEKTOB OKPYKAIOIIEr0 MHUPA;

- aHAJIM3UPOBATh YCJIOBUE 3a/1a4U;

- nepeopMyIMpOBaTH U MOJICIUPOBATh, 3aMEHATh HCXOAHYIO 3a7a9y APYIoi;

- COCTaBJISITh TIJIaH PEIICHUS;

- BBIJIBUTATh U IIPOBEPSTH MpeIaraéMble JIs pEIICHUs TUIIOTE3bI;

- BJIAJIETh OCHOBHBIMM YMCTBEHHBIMHU OINEPALUSIMH, COCTABJISIOIIMMHU TOUCK PEIICHUS
3a7a4H.

Coneprxxanue nporpaMMbl BHEYPOYHOM JeSITeIbHOCTH
7 kyacc

BBenenne. Beonnoe 3anstue. [enu u 3amaun kypca. TexHuka 6€30MacHOCTH.

PoJb dKcrIepUMeHTA B JKU3HHU YeJIOBEKA.

Teopusa: 3ydnTh OCHOBBI TeOpuu morpenrHocteil. [lorpenHocTi npsMbIX U KOCBEHHBIX
W3MEpeHUil, MaKCHMalbHas TOTPEUIHOCTh KOCBEHHBIX HM3MEPEHUN, Yy4YeT MOrpEenIHOCTeH
M3MepeHuil npu mocrpoeHun rpadukoB. [IpencraBiieHne pe3yabTaToB HM3MEpeHUH B (opme
TabuI ¥ rpad)uKoB.

Ilpaxmuxa: OCHOBBI ~ TEOPUU  MOTPEIIHOCTEH  MPUMEHSATh MPU  BHINOJTHCHHUH
IKCIIEPUMCHTAIBHBIX 33Jlad, NPAKTHYECKUX padoT. (¢ HMCMOJIb30BAHHEM O000OPYI0BAHUS
«Touka pocra»)

Xapaxmepucmuka 0CHOBHbLX U008 OesMeNbHOCTU.

[IpuBoauTs MpUMeEpHl 00BEKTOB M3ydeHUs! (pu3uku (pusnueckue SBICHHS, (U3NIECKOS
TeJ0, BemiecTBO, (u3mdeckoe Tmosie). Habmomate u aHanmu3upoBaTh (U3HUYECKUE SIBICHUS
(pukcupoBaTh U3MEHEHHUS CBOICTB OOBEKTOB, CPAaBHUBATh UX U 0000marth). [lo3HaKoMHUTBCS C
IKCIIEPUMEHTATBHBIM METOJOM HccieoBaHus mpupoasl. COopka mprOOpOB M KOHCTPYKITUH.
Hcnonp3oBanne W3MEPUTEIBHBIX MPUOOPOB. BEITIOTHEHME JIA0OPATOPHBIX M TMPAKTHUYECKUX
pabot. J[MarHocTvka W YCTpaHEHHE HEHCIpaBHOCTEeH MpubopoB. BricTpanBaHue TUMOTE3 Ha
OCHOBAHUH MMEIOIIUXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE W HEpaBHOMEpHOE [BIKEHHE. ['paduueckoe mpeacTaBIecHUE
nBUKeHMs. Pemenue rpaduueckux 3amad, pacder MyTH U CPETHEH CKOPOCTH HEPaBHOMEPHOTO
nevkeHus. [loHATHe wWHepIMU W WHEpTHOCTH. LleHTpoOexkHas cwia. [IpuMeHeHWe TaHHBIX
(bu3MUeCKUX MOHATHI B )KU3HENEATEIBHOCTH YenoBeka. Cuia ynpyrocTH, cuja TPeHHs.

Ilpaxmuka: VccienoBaHUE 3aBUCHUMOCTH CUJIbI YIIPYI'OCTH, BO3HUKAIOLIEH B IPYKHHE,
OT cTeneHu AeopManuu Nnpy:KuHbl. OnpeneiacHue ko3 GUIMEHTa TpeHUs Ha Tpubomerpe. (¢
HCHoJb30BaHueM 00opyaoBanus «Touka pocra»)

HccnenoBanrie 3aBUCIMOCTH CHIIBI TPEHHSI OT CHIIBI HOPMAaIbHOTO JaBICHUSI.

Xapaxmepucmuka 0CHOBHbBIX 6UO08 OesMENbHOCTIU.

Ananmu3 Tabmun, rpadukoB, cxeM. Ilouck oOBsicCHEHHs HAOIIOTaEMbIM COOBITHSIM.
OmnpeneneHre CBOMCTB MPUOOPOB MO dYepTexkamM M MOJEISIM. AHAIU3 BO3HHKAIOUINX
MPOOJIEMHBIX cUTyaruii. M300paxkars cuCTeMy KOOPIUHAT, BRIOMPATh TEJIO OTCUYETA U CBSA3BIBATH



€ro ¢ CUCTEMOM KoopauHaT. Mcnonp30BaTh CUCTEMY KOOPAMHAT /ISl U3YUYEHUS TPAMOJIMHENHOT O
neukeHust tema. COopka mpuUOOPOB M KOHCTpYKUMU. Vcmonmb3oBaHWME W3MEPHUTENBHBIX
npubopoB. BrmonHeHWe 1a0OpaTOPHBIX W MPAKTUYECKHX paboT (¢ HCHOJIb30BAHHEM
ooopynoBanusi «Touka pocra»). [[uarHoctuka W YCTpaHEHHE HEUCIPABHOCTEH MPUOOPOB.
BricTpauBanne rHMMNOTE3 HAa OCHOBAHMM HWMEKOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MOJIeTMpOBaHue. BrIMoNHEeHNEe 3aJaHuii MO YCOBEPIICHCTBOBAaHUIO TpuOOpoB. Pa3paborka
HOBBIX BapHaHTOB OMBITOB. Pa3paboTka m mpoBepKa METOJUKH DKCIEPUMEHTAITHHOU pPaOOTHI.
PaGora B Mmanbix rpymmax. AHaJIM3UPYIOT, BbIOUpAIOT W OOOCHOBBIBAIOT CBOE pEIlEHUE,
neiictBus. [IpencraBnenre pe3yabTaToB MAPHOM, TPYIIIOBOM AESITEIBHOCTUA. YUacTUE B JUAIOTE
B COOTBETCTBUU C IIPaBUJIAMHU PEUEBOT0 MTOBECHUS.

I'mapocraruka.

Teopus: 3akon  Apxumena, 3akoH Ilackans, THApOCTAaTHYECKOE  JaABJICHHE,
COOOIIAIOIINECS COCY/IBI, THAPABIMYECKUE MAIIHHBI.

Ilpaxmuxa: 3a0a4u: BHITaJKUBAIONIAs CUJIa B PA3IMYHBIX CHCTEMax; MpUOOphI B 3a7auax
(cooOmaromuecs COCybl, TUAPABINYECKUE MAIIMHBI, pPhIYaru, OJ0KN).

DKCHepUMEHTAIbHBIC 3a/IaHUS:

1)u3mepenue critbl Apxumena,

2)u3MepeHrue MOMEHTa CHIIbI, IEUCTBYIOIIETO Ha pblyar,

3)usmepeHne paboThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C MOMOIIBIO MOJBHKHOTO
WM HETOABIIKHOTO OJ10Ka(¢ Mcmoib3oBaHueM odopyaoBanusi «Touka pocra)

Xapaxmepucmuka 0CHOBHbLX U008 0esIMeNbHOCTU.

Anamu3 Tabnun, rpadukoB, cxeMm. [loMck OOBSICHEHHUS HAOIIOAAEMBIM COOBITHSIM.
Coopka puOOpoB M KOHCTPYKIUHA. Mcmonb30oBaHne M3MEPUTEIBHBIX ITPHOOPOB. Brimonnenue
71a00paTOPHBIX U MpaKTUYeCKUuX paboT. [luarnocTika U ycTpaHeHne HEMCIIPaBHOCTEHN MpUOOPOB.
BricTpauBanne rHUMoTe3 HAa OCHOBAHMM HWMEIOIIMXCA JaHHbIX. KOHCTpyupoBanue u
MozenupoBanue. Pabora B Masbix rpynmnax. AHAIM3UPYIOT, BHIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, neWctBus. IlpencraBneHue pe3yabTaToB IMAPHOM, TPYINIOBOM AESTEIbHOCTH.
[TonroroBka coOOIIEHWH W JOKJIANOB. YYacThe B JUAIOTe B COOTBETCTBHHM C TIPaBHIIAMU
pEYEeBOro MOBEICHHUS.

Crartuka.

Teopusa: bnok. Peryar. PaBHoBecHue TBEpABIX TEJ. Y CIOBUS paBHOBECUS. MOMEHT CHUIIBL.
[IpaBusio momentoB. LlenTp Tsbkectn. MccnemoBanue pa3iHYHBIX MEXAHUUYECKUX CHCTEM.
Kom0OunupoBaHHbIe 3a71a4u, UCTIONb3YsI YCIOBUS PAaBHOBECHS.

Ipaxmuxa: V3roroBnenue paboTaromieil CHCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OAMENLHOCTIU.

Ananmu3 Tabmun, rpadukoB, cxeM. Ilouck oOBsicHeHHS HAOIIOMAEMBIM COOBITHSM.
OmnpeneneHre CBOMCTB MPUOOPOB MO dYepTexkamM M MOAENSAM. AHAIM3 BO3HUKAIOIIUX
npoONeMHBIX cuTyaruid. HaOnrogate JeicTBHE MPOCTHIX MeXaHW3MOB. [l03HAKOMUTBCS C
¢usznueckoil Mopenplo «alOcomoTHO TBEpAOE Teno». Pemars 3agauyn Ha TNpUMEHEHHE
ycnoBusi(TpaBuia) paBHOBecUs peruara. lIpuMeHsaTs ycinoBue (IIpaBHIIO) paBHOBECHs phluara
JUIE OOBSICHEHUsS JICHCTBUSI PA3IMYHBIX WHCTPYMEHTOB, HCIOIB3YEMBIX B TEXHHKE U B OBITY.
CoOopka npuboOpoB M KOHCTpYKIMM. Vcronp3oBaHne M3MEpUTEIbHBIX TPHOOPOB. BrimonHeHne
71a00paTOPHBIX U MPaKTUYECKUX paboT. /[luarHocTika U ycTpaHeHne HEUCIPaBHOCTEH MPHUOOPOB.
BricTpauBanne THUMOTE3 HAa OCHOBAHMM HWMEIOIIMXCA JaHHbIX. KOHCTpyupoBaHue u
MOJIeIMpOBaHre. BrINONHEHWEe 3aJaHuil 0 YCOBEPIICHCTBOBAHHMIO MpuOOpoB. Pazpaborka
HOBBIX BApMAHTOB OMBITOB. Pa3zpaboTka u nmpoBepka METOIUKU HKCIIEPUMEHTaIbLHONU PaboThI.

Pabora B mManbix rpymnmax. AHATU3HPYIOT, BEIOUPAIOT U OOOCHOBBIBAIOT CBOE pEIICHHE,
nevctBusa. lIpencraBieHue pe3yabTaToOB NApHOM, TPYNIIOBOM JedaTenbHOCTH. Iloaroroska
cooOmeHuit u AokanoB. OCyIIeCcTBISAIOT CAMOOIEHKY, B3aUMOOLIEHKY JEATEIbHOCTH. YUacTHe
B JIMAJIOre B COOTBETCTBUU C IIPABUJIAMH PEYEBOI0 MOBECHUSI.

8 kiacc

TemioBbIe sIBJICHHUS.



Tennosoe pacimupenue tein. [Iporeccsl miaBneHus: 1 OTBEpIeBaHUs, UCTIAPEHUS U
KoHeHcanuu. Teronepenaya. BnaxkHOCTh BO3AyXa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habnroienue TasHus Jibjia B BOJIE.

2. CKOpOCTh UCTIAPEHUS PA3TUYHBIX KUIKOCTEH.

3. TennoBble ABUTATENH OYAYIIETO.

Jlabopamopuvie pabomet (¢ ucnoab3oBaHueM o6opyaoBanns «Touka pocray)

1. I3MeHeHus UTMHBI TeJla IPU HArpEBaHUM U OXJIAXKICHHH.

2. OtnuBKa napadUHOBOTO CONATHKA.

3. HabGmroneHue 3a miaBjieHUEM JIba

4. OT 4yero 3aBUCUT CKOPOCTh UCIIAPEHUS KUIKOCTHU ?

5. HabGnronenue TemnonpoBOIHOCTH BOABI U BO3IyXa.

Xapakmepucmuka 0CHOBHbBIX 81008 0esAMeNbHOCIU.

CamocrosTenbHO  (HOPMYTUPYIOT TIO3HABATEIBHYIO 3a/adyy. YMEIT C TOMOIIbIO
BOIPOCOB J00BIBAaTh HEOCTAIONYI0 HH(popMaIuio. Mcronb30BaHrne U3MEPUTENbHBIX TPHOOPOB.
BoimonHeHnne a0opaTOPHBIX W MPaKTHYECKUX pabor. JlmarHocTuka W yCTpaHEHHE
HEUCNpaBHOCTEH mMpuOOpoB. BricTpamBanue TUMOTE3 HAa OCHOBAaHUM HMMEIOUIUXCS JaHHBIX.
KoncrpyupoBanue 1 MozenupoBaHue.

BrimonHeHnue 3agaHuil MO YCOBEPUICHCTBOBAHMIO TMpuUOOpoB. Pa3paboTka HOBBIX
BapHaHTOB ONBITOB. Pa3paboTka M mpoBepKa METOJUKHU SKCIIEPUMEHTaIbHON paboTel. PaboTa B
MalbIX TIpynnax. AHaIU3UPYIOT, BbIOMPAIOT U OOOCHOBBIBAIOT CBOE pEIlIEHUE, JEHCTBUSL.
[IpencraBienne pe3ynbTaTOB MMAPHOW, TPYNIOBOM [EATENBHOCTH. YYacTHe B JUAJOre B
COOTBETCTBUU C IIPABUJIAMH PEYEBOT0 MOBEJCHUSI.

JJleKTpHYeCKHe SIBJICHUA.

Mukpomup. Mogenu aroma, cymecrsoBasmue 10 Hadana XIX. Mcropust OTKpsITHA U
JEUCTBUS TalbBAaHMYECKOT0 3yieMeHTa. Vctopusi coszmanust 3yekTpodopHON MammuHbl. OmbIT
Bosnbra. D1eKTpUUeCKUid TOK B 3JIEKTPOTUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopynoBanus «Touka pocray)

1. Mogenu aToMoB.

2. 'anbBaHUYECKHUE PJIEMEHTHI.

3. Pabora anexkrpodopHON MaIIUHEIL.

4. OneiTel Bonbra u NanpBanm.

Jlabopamopusie pabomoi.

1. Co3nanue raabBaHMUYECKHUX 3JEMEHTOB U3 MOJAPYUYHBIX CPEICTB.

2. DNEKTPUUYECKUH TOK B KUKOCTSX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATEIbHOCTH:

YopaBisiOT CBOe TMO3HABaTeNbHOHM U y4eOHOH JIeATENbHOCTBIO TOCPEICTBOM
MOCTAaHOBKM 1€JI€H, IUIAHUPOBAHUSA, KOHTPOJS, KOPPEKUMH CBOUX JICUCTBUM U OLECHKU
ycremHocTu ycBoeHusl. CpaBHUBAIOT croco0 M pe3ysibTaT CBOMX JEHCTBUM ¢ oOpasloMm -
JUCTOM COMpoBOXAeHUA. OOHAPYKUBAIOT OTKIOHEHHUA. OOMyMBIBAIOT MPUYUHBI OTKJIOHEHUH.
OcCyIIeCTBISIFOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. VICTIONb30BaHNE U3MEPUTEIBHBIX PUOOPOB.
Brimonaenne n1abopaTOpHBIX W MPAKTHYECKUX pabor. JlumarHocThka W yCTpaHEHUE
HEUCIpPaBHOCTEW mpuOOpoB. BricTpanmBaHue THMOTE3 Ha OCHOBAHWU HMMEIOIIUXCS JIaHHBIX.
KoucrpynpoBanue u MoeIupoOBaHuE.

DJIeKTPOMArHUTHbIE SIBJICHHUS.
MarsuTHOe 10JIe B BelllecTBe. MarHuTHas aHoMaaus. MarautHeie Oypu. PaznoBuaHocTH
3JIEKTPOU3MEPUTEIBLHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOIBUTATEIICH.
Jemoncmpayuu (¢ ucmoJib3oBanueM ooopyaoBanust «Touka pocra»):
1. HarmaaHocTh MOBEACHMS BEIISCTB B MATHUTHOM IIOJIC.
2. IIpe3eHTalIiy 0 MArHUTHOM I10JI€ 3€MIIM U O MAarHUTHBIX OYypsIX.
3. leMoHCTpanus pa3sHOBUAHOCTEH JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
4. HarnsagHOCTh pa3HOBUAHOCTEN 3JIEKTPOJIBUTaTENEH.



Jlabopamopuvie pabomur: 1. ViccnepoBaHue pasiUYHBIX — AJIEKTPOU3MEPHUTEIBHBIX
MpUOOPOB.

Xapaxmepucmuka 0CHOBHBIX 6UO0E OeAMENbHOCTIU.

VYrpaBistoT CcBoeW TO3HABATENIbHOM W y4E€OHOM JIEATETBHOCTBIO  TIOCPEIACTBOM
MOCTAaHOBKU 1IeJIeH, TJIaHUPOBAHUS, KOHTPOJNSA, KOPPEKIHMH CBOUX JEUCTBUH U OICHKHU
YCHEMHOCTH ycBOeHMs. CpaBHMBAIOT CIOCOO M Pe3yJbTaT CBOMX JACHCTBUN C 0OpasloM -
JUCTOM comnpoBOoXaeHUS. OOHAPYKUBAOT OTKIOHEHHSA. OOIyMBIBAIOT MPUYUHBI OTKIOHEHHM.
OcCymIecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJIEHUS.

Hcrounukn cBeTta: TeIJIOBbIE, JIOMUHECIIEHTHBIE, WCKYCCTBEHHBIE. V3roroBiieHue
KaMephel - OOCKypa W HCCIEeIOBaHUE H300paKEHUs C TOMOINBID Mojaenu. MHOrokpatHoe
M300paKCHHUE TMPEAMETa B HECKOJNBKHMX IUIOCKHX 3epKajaxX. M3roTOBUTH MEPUCKON U C €ro
MOMOIIbI0 TpoBecTH HabmoneHus. [IpakTuueckoe MCMONb30BaHHE BOTHYTBIX —3€pKall.
3pUTenbHbIE WUIIO3UM, TIOPOKIAEMbIE MpeloMiieHneM cBeTa. Mupaxu. Pa3Butue BOTOKOHHOM
onTuku. Mcnosnb30BaHNE 3aKOHOB CBETAa B TEXHHUKE.

Jemoncmpayuu(c ucnoibzoBanuem odopyaoanusi «Touka pocra»)

1. Pa3znuuHble UCTOUYHUKH CBETA.

2. N300paxkeHue npeaMera B HECKOJIBKHUX IUIOCKUX 3€pKaJlax.

3. N300pakeHne B BOTHYTHIX 3epKaJiax.

4. Ucnonb30BaHnE BOJIOKOHHOM ONTUKH.

5. YcrpoiicTBo (hoToanmaparoB, KHHOIPOSKTOPOB, KaJICH T0CKOIIOB.

Jlabopamopnvle pabomol:

1. M3roroBieHue KaMmepsl - 0OCKypa U HCCle0BaHNE U300paKEHHsI C TOMOIIBIO MOJIEIH.

2. IlpakTdeckoe MPUMEHEHHE ITOCKUX 3epPKall.

3. [IpakTHuecKkoe UCIOIb30BaHNE BOTHYTHIX 3€pKaJl.

4. U3roToBjeHue MEepUCKONa U HabIIOIEHUS C TOMOILBIO MOJETH.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCTIU

VrpapistoT CBOeH IMO3HABATEIbHOM MW Y4EOHOM JIESITEIBLHOCTBIO ITOCPEIACTBOM
MOCTAaHOBKU 1IeJIeH, TJIaHUPOBAaHUS, KOHTPOJSA, KOPPEKIHMH CBOUX JEUCTBUH U OICHKHU
YCIICITHOCTH YCBOCHHs. BBIIENAOT M (OpMyIUpPYIOT TO3HABATENBHYIO IIeNb. BBIIEIIIOT
KOJIMYECTBEHHBIC  XapaKTEPUCTUKH  OOBEKTOB,  3aJaHHBIC  ClIOBaMHU.  [IpuHUMArOT
MO3HABATENIbHYIO 1IeJIb U COXPAHSIOT €€ MPHU BBINOIHEHUU Y4eOHBIX AeicTBUN. OCO3HAIOT CBOU
neiictBus. IMeI0T HaBBIKM KOHCTPYKTHBHOT'O OOIIEHUS B MAJIBIX TPYIINAX.

YenoBek U nmpupoaa

ABTOMartvKa B Haied *u3HH. [Iprumepbl uCnonb30BaHUs aBTOMATUUYECKUX YCTPOMCTB B
HayKe, Ha MPOU3BOJACTBE M B ObITy. CpeactBa cBsizu. Pagno u TeneBueHne. AabTepHaTUBHBIS
WCTOYHMKH dHEpruu. Bumbl snexkrpocrannmii. Heo0X01uMOCTh SKOHOMUY MPUPOTHBIX PECYPCOB
Y WCIIONb30BaHMUs, HOBBIX JKOJIOTMYHBIX M Oe30omacHbIX TexHomoruid. Hayka m Ge3omacHOCTb
JIOJIEN.

Jlemoncmpayuu: 1. hoTomMarepuansl U CIaiabl IO TEME.

Jlabopamopusie pabomol: 1. M3ydeHne NeMCTBUN CPEICTB CBA3H, PAJAMO U TEICBUICHUSI.

Xapaxmepucmuka 0CHOBHBIX 6UO08 OeAMENLHOCTIU.

CaMocTtosTennbHO (OPMYIUPYIOT IMO3HABATEIbHYIO 3ajady. YMEWT (WIM pa3BUBAIOT)
CIOCOOHOCTH € MTOMOIIBIO BOMPOCOB JOOBIBATh HEOCTAIOIIYIO HH(OPMAIIHIO.

9 kjacc

Kunematuka

CniocoObl  onucaHusl MeXaHuuyeckoro nBwkeHus. Cucrema otcuera. [IpsmonuneiHoe
nerxkeHue. [IpsimonuHeitHoOe paBHOMEPHOE JBUKEHHE T10 TIIOCKOCTH. [lepemernienre u ckopocThb
NPy PaBHOMEPHOM MPSMOIMHEHHOM ABUKEHUU MO IIOCKOCTU. OTHOCUTEIBHOCTH JBUKCHUSI.



Cinoxenue paBwkeHUd. [IpuHIMIT HE3aBUCMMOCTH JBWXEHUU. KpuUBOIMHEHHOE IBHKEHUE.
JIBukeHne Tena, OpOIICHHOrO TMOJ YIJIOM K TOPH30OHTY. PaBHOMEpHOE JBUXKEHHE IO
OKPYXHOCTH. YTJ0Basi ckopocTs. [lepnoa u yactora Bpaiienus. CKOpocTh
Y YCKOPCHHE MTPU PABHOMEPHOM JIBHYKESHUH 110 OKPYKHOCTH.
Jlabopamopuvie pabomoi(c ucnoab3oBanueM odopyaoBanus «Touka pocray):
1. V3yueHue OBUMKEHHUS CBOOOIHO MAJAIONIETO TEMa.
2.  H3ydeHue IBHKEHUS IO OKPYKHOCTH.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO ABHKECHHSI TPU HCIOJIb30BAHUU
TpeHaXkepa «OeroBas JOpOKKay.
2. Ucropuueckas peKOHCTPYKIHMs ONbIToB [anuies 1o omnpeaesneHuto
YCKOPEHHS CBOOOHOrO MaJACHHS TEll.
3. IIpuHIMIB pabOTHI TPHOOPOB IJIsT U3MEPEHUS CKOPOCTEH M YCKOPCHHIM.
4.  Ilpumenenue cBOOOIHOIO MaJACHUS ISl U3MEPEHUS PEAKIIMH YEIOBEKa.
5.  Pacuer Tpaekropuu IBHKEHUS TIepCOHaxel pacckazoB P.Pacmn.
Xapakmepucmuxa 0CHOBHbIX 6U008 OesimelbHOCmU: YTEHUe W OOCYXXJEHHE TEeKCTa
CTaTel WHTEPHET-CAUTOB, OOCY)XICHHME JOKIAI0B M TPE3CHTAIMH, COCTABICHUE W PEIICHUE
3a/1a4, o0CyKJIeHHe croco00B perieHus (moaroroBka k OI'D mo ¢usuke).

JAuHamMuka
WNuepumnaneubie cucrembl orcueta. Cuma. 3akonbl HproTona. JIBumkeHHe Tena Mo
NENCTBUEM HECKOJIbKUX CHI. J[BHKEHHE CHUCTEMbl CBA3aHHBIX Tell. JIlMHaMUKa paBHOMEPHOTO
JBIDKEHUSI MaTepUaIbHOM TOYKM MO OKpY>KHOCTU. Kitacchl cmil. 3aKOH BCEMHPHOT'O TATOTCHUSI.
IBuxenne mnaHeT. MckyccTBeHHble cnyTHukH. ConHeuHas cuctema. Vcropust pa3BuUTUA
npenacraBieHui o Beenennoil. Ctpoenue u 3Bomtonus BeeneHHOM.
Jlabopamopuwvie pabomol(c Hcnoab30BaHueM 00opyaoBanus «Touka pocra»):
1. V3mepeHue macchl Tella C UCIOJIb30BAHUEM BEKTOPHOT'O PA3JIOKEHHUSI CUJIBL.
2. H3yueHue KMHEMATUKH M JUHAMHKH PAaBHOYCKOPEHHOTO [BIDKEHUS (Ha
puMepe MaluHbI ATBY1a).
3.  H3ydeHue TpeHUS CKOJIbKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
1. HUcropuueckass pexOHCTpykKuusi omnbiToB Kymona u  AMOHTOHa 110
OIpENIETICHUIO BETMUNHBI CUJIbI TPEHUS CKOJIbKEHUSI.
2.  llepBble HCKYCCTBEHHBIE CITYTHUKHU 3EMITH.
3. Kak ommyaroTcs MEeXaHWYEeCKHE MPOIECCHl Ha 3eMJIe OT MEXaHWYECKUX
MIPOLIECCOB B KOCMOCe?
4.  Tena ConneuyHoii cuctemMbl. OTKPBITUSL HA KOHUUKE TIEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesAmenbHOCMU. YTEHUE W OOCYXJEHHE TeKCcTa
CTaTel WHTEPHET-CANTOB, OOCY)XJICHHE JOKIAI0B M TPE3EHTAIMH, COCTABICHUE W PEIICHUE
3aja4, o0cyxaeHue crnoco0oB pemienus (moaroroska k OI'D o dusuke).

HMmnyJibe. 3akoH coXpaHeHUs] HMITYJIbCA
Nmnynbec. M3MeHeHwe wummylibca MarepuaibHOM Touku. Cucrema Ten. 3aKoH
COXpaHEHUs UMITYJIbCA.
Ilpumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM.:
1.  PeakTuBHOE IBM)KCHHE B TIPUPOJIC.
2.  Paccnenopanue JITII ¢ moMoIpio 3aKOHa COXpaHEHUS UMITYJIbCA.
Xapakmepucmuxa 0CHOBHBIX 6U008 OesimelbHOCmU: YTeHne U OOCYXIEHHUE TEeKCTa
CTaTeil WHTEPHET-CAUTOB, OOCY)XICHHE JOKIAI0B M TPE3CHTAIMH, COCTABICHUE W PEIICHUE
3aja4, 00CyXJeHne croco0oB penienus (moaroroska k OI'D no ¢pusuke).

Craruka
PaBHoBecue Tema. MoOMEHT cwibl. YCIOBUS paBHOBecHs TBepjoro Ttena. IIpocteie
MCXAaHU3MBI.



Jlabopamopuvie pabomei(c ucnob3oBaHueM odopynoBanus «Touka pocray):
Omnpenenenre NEHTPOB MacC Pa3IMUHBIX Tel (TpU crocoba).
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO0BAMENLCKUX PAOOM.:
1. TlpumeHeHHE MNPOCTBIX MEXAHU3MOB B CTPOMTEILCTBE: OT 3EMJISTHKU J10
HeOockpeOa.
2.  HccrnenoBaHue KOHCTPYKIIMU BEJIIOCUIIEAA.
Xapaxmepucmuka OCHOBHBIX 6U008 OesamelbHOCmU: YTeHUe W OOCYXJIEHHE TeKCTa
cTateil WHTEPHET-CaliTOB, OOCYXJIEHHE IOKIaJ0B U MPE3CHTALUN, COCTaBICHHE M pEUICHHE
3a7a4, o0cyxJeHne crnoco0oB peuienus (moaroroska k OI'D o ¢usuke).

Mexannuyeckue KojJe0aHUS M BOJTHBI
Mexanunueckue konebanus. [IpeoOpa3oBaHue SHEPTUU MPH MEXAHUUYECKUX KOJIEOAHUSX.
Marematndeckuii W TNPYKUHHBIA MasTHUKA. CBOOOJHBIC, 3aTyXalolNMe W BBIHYXKJICHHEIC
koneOanus. Pezonanc. Mexanudeckue BOHBIL. J[JIMHA U CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopnvie pabomoi(c cnoab3oBaHueM 06opynoBanusi «Touka pocTay):
N3ydenune koneOaHU HUTSHOTO MasTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM:
1.  CrpyHHBIE MY3BIKaIbHBIE HHCTPYMEHTHIL.
2.  KomnebarenbHbIe CHCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuka OCHOBHbIX GUO08 OesimelbHOCmU: 9YTeHUe W O0CYXKIEHHE TeKCTa
cTareil MHTEPHET-CalTOB, OOCYKICHUE JOKIANOB M IPE3CHTAIMN, COCTABJICHHUE U PpEIICHUE
3a/1a4, o0CyKJIeHHe CIIoco00B perieHus (moaroroBka k OI'D mo ¢usuke).

DJIeKTPOMArHUTHBIE KOJIeOAHUS U BOJIHBI
Ilepemennblii  snekTpuueckuii Tok. KomebarenbHblii KOHTYp. BbIHyXIeHHBIE WU
cBoboHBIE DM KOneOanus. DM BOJIHBI U UX CBOWCTBA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:
1.  TIpuHUUTBI paIUOCBSI3U U TEIEBUICHHUS.
2 Brustnue OM uznydeHuii Ha )KUBbIE OPTaHU3MBI.
3 N3roroienre yCTaHOBKY JJI IEMOHCTpAIMU ONBITOB 110 OMI.
4.  DnexkrpoMarHuTHoe u3nydenune CBYU-neun.
5.  Hcropudeckasi peKOHCTPYKIIUS ONBITOB AMITepa.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamenlbHOCmuU: YTeHUe W O0CYXJeHHE TeKCTa
cTaTell WHTEPHET-CaliTOB, OOCYXIEHWE IOKIAJ0B U MPE3CHTALUN, COCTABICHHE M PEIICHHE
3ama4, o0cyxaeHue crmoco0oB perienus (moaroroska k OI'D o pusuke).

Onrtuka
Hctounuku cpera. JlelicTBus cBeTa. 3aKOH MPSIMOJUHEHHOTO PacrpoCTpaHEHUs! CBETA.
3akoH oTpaxeHusi cBera. [locTpoeHre M300pakeHUI B TJIOCKOM 3€pKajie. 3aKOH MPeTOMIICHUS
CBETa Ha IUIOCKOM TpaHUIle JBYX OJHOPOAHBIX Mpo3pauHbix cpen. [Ipemomienue cBeta B
npusMe. /Jucnepcus cBeta. SBiaeHHE MOIHOrO BHYTpEHHEro oTpaxkeHus. JInun3pl. ToHKME TUH3BL.
[TocTpoenne wn300pa)keHUid, CO3aBaeMbIX TOHKMMH JWH3aMu. [71a3 u 3peHue. Onruyueckue
pUOOPBHI.
Jlabopamopnvie pabomoi(c ucnoab3oBaHueM od6opyaoBanusi «Touka pocray):
1. DkcnepumeHTalIbHas MPOBEPKA 3aKOHA OTPAXKEHUS CBETA.
2.  H3mepenue mokazarens MPeIOMICHUS BOBI.
3.  Hsmepenue GpokycHOro paccTOSHUSI COOMPAIOIICH JTMH3BI.
IIpumepnvie memvl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:
1.  Hcropus uccrienoBaHus CBETOBBIX SIBJICHHIA.
2.  Hcropuueckast peKOHCTpYKIUs Teneckona ["anumes.
3. HMsroroBienue Kaneimockorna.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamenlbHOCmuU: YTEHUe W OO0CYXJeHHE TeKCTa
cTatell WHTEPHET-CaliTOB, OOCYXIEHUE IOKIAg0B U MPE3CHTALUN, COCTABICHHE M PEIICHHE
3ama4, o0cykaeHue crmoco0oB perienus (moarororka k OI'D o pusuke).



®u3nka aToMa 4 AaTOMHOI0 AApa
Crpoenue aroma. [lormomenne U ucmyckanue cBera aroMaMu. ONTHYSCKHE CIIEKTPHI.
Omnwitel Pesepdopna. [Inanerapnas mozens aroma. CTpoeHHE aTOMHOTO sijipa. 3apsaoBoe H
MaccoBO€ 4YHUCNa. SmepHble CWIIBI. DHEPrusl CBS3M aTOMHBIX Sep. 3aKOH PaJdOaKTHBHOTO
pacmana. Anbda- u 6eta-pacnansl. [IpaBuna cmemenus. Snepuelie peaknuu. JleneHne U CHHTE3
sanep. Snepuas sHepretuka. Mcrounuku sHepruu ConHua W 3Be3f. Peructpanus saepHbBIX
W3NydeHu. BrnusHMe paauoaKTHBHBIX W3IYUYCHUNW Ha JKUBBIE OpraHusMebl. Jlozumerpus.
DKOJOTHYeCcKHe TPOOIIEMBI SIICPHON YHEPTETHKH.
Ipumepnvie memol nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM:
1. Hcropus uzydeHus aToma.
2.  Uamepenne KIIJ] comreunoit baTapen.
3.  HeBuaumble U31y4eHUs B CIIEKTPE HATPETHIX TE.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesamelbHOCmU: YTEHUe M O0CYXJICHHE TeKCTa
cTatell WHTEPHET-CAalTOB, OOCYXJIEHWE IOKIIAJ0OB W TPE3CHTAIM, COCTABJICHHWE W PEIICHUE
3a1a4, o0CyXJIeHHe crocoOoB pemeHus (moaroroka k OI'D mo ¢usuke).

@opMBbl OpraHu3anuM 00pa3oBaTeLHOIO NMpouecca:

- TpyIIIOBas;

- UH/IMBU/IyalbHas,

- ppoHTaTBHAS.

Benymmue TexHosnorum:

Hcronp3yloTcsi  3J€MEHTHI  CICAYIOIIUX TEXHOJIOTHH: MPOEKTHas, MNpOoOJIEeMHOr0
o0ydeHus, MH()OPMAIIMOHHO-KOMMYHHMKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, MPOOJIEMHOrO
JIMaJIora, UrpoBasi.

OcHOBHBIE MeTO/IbI pa00OTHI HA YPOKe:

Benymmmu  meromamu  o0yuyeHHMs  SBJSIFOTCA:  YAaCTMYHO-TIOMCKOBOM,  METOJ
MaTEMaTHIECKOr0 MOJICIIMPOBAHUS, aKCHOMATHIECKUN METO/I.

DopMbI KOHTPOJISL:

Tak Kak 3TOT Kypc SIBJISIETCS IOMOJIHUTENbHBIM, TO OTMETKA B OajyiaX He CTaBUTCA.

VYyammiicss yduTcsl OlEHHBATh ceOs M IPYruX caM, YTO TO3BOJISET Pa3BHBATh yMEHUS
caMoaHali3a M CHOCOOCTBYET pa3BUTHIO CaMOCTOATEIBHOCTH, KaK CBOKMCTBY JHYHOCTH
yuaierocsi. BbIsiBiIeHHe NPOMEXYTOUYHBIX M KOHEYHBIX PE3YJIbTATOB YYAIMXCS MPOUCXOIUT
gepe3 MPaKTHUECKYIO eSITeTbHOCTh; 3aU€THBIE pabOTHI:

* TemMaTrudeckas MmoA0opKa 3a7ad Pa3IMYHOTO YPOBHS CIOXKHOCTH C IPEICTaBICHHEM
pa3HBIX  METOAOB  pEIICHHs B  BHUJC TEKCTOBOIO [OKYMeHTA, mpe3eHTanuu, ¢udm-
aHMMAaIHM, BUAEOPOJINKA Wi WED - cTpanubl (caiiTa)

* BBICTaBKa IIPOCKTOB, MPE3EHTAINH;

* JIEMOHCTpALUs HKCIIEPUMEHTA, KaUeCTBEHHOHN 3aJjaull ¢ Ka4YeCTBEHHBIM (YCTHBIM HIIH B
BUJIE TIPUIIOKEHHUS, B TOM YHMCIIe, IPE3eHTAllMell) ONMCaHNeM TIpoliecca Ha 3aHATUH, (ecTuBane
HKCIIEPUMEHTOB; (PU3MUECKUE OIIMMITHAIBL.



KasiengapHo-remaTuyeckoe mJIaHupoOBaHue 7 KJIacc

n/a

Hara
MTPOBEICHUSI

Ilnan | Pakr

Tema 3ansaTus

Hcnoan3oBanue
000py10BaHUA LIEHTPA
€CTeCTBEHHOHAYYHOM U
TEXHOJIOTU4eCKOM
HaNpaBJeHHOCTEN
«Touyka pocray

IIpUMEYaHue

1. BBenenue (14)

BBoanoe 3ansartue. Llenu u KomnerotrepHoe
3a/1auu Kypca. TexHuka o0opyoBaHuE
1 0€30I1aCHOCTH.
2. Posib JKCIepMMEHTA B JKU3HH Yes0BeKa (34)
Cucrema eTMHULI, IOHATHE O Komneroteproe
MPSIMBIX U KOCBEHHBIX o0opyioBaHUE

W3MEPEHUSIX

OU3NYECKHUI IKCTIEPUMEHT.
Bunpl ¢puszndeckoro
AKCIIEPUMEHTA.
[TorpemHocTs U3MEpPEHUs.
Buner

MOrPEIIHOCTEN U3MEPEHUS.
Pacuér

MOTPEHIHOCTH U3MEPEHHSI.

OOGopynoBanue st
JEMOHCTpaLUU

4

JlaboparopHast pabora
«3mepenne o6beMa TBEpI0TO
tenay. [IpaBuna opopmieHus
J1a00paToOpHON PabOTHI.

OOGopynoBanue ajst
nabopaTopHBIX padboT U
YUEHUYECKUX OMBITOB

3. Mexanuka (84)

PaBHOMEpHOE U
HEPABHOMEPHOE
JIBUKCHHUSL.

['paduueckoe nmpeacraBiaeHue
JIBHDKCHHSL.

Pemenue rpaduyeckux 3anad,
pacyer IyTH U CpeHen
CKOPOCTH

HEPaBHOMEPHOT' O IBM)KCHUSI.

ITonsiTHe nHEpPIMY U
WHEPTHOCTH.
I{enTpobexHas cuia..

O6opynoBanue Jyis
nabopaTopHBIX padboT U
YUCHHUYECKUX OIBITOB (Ha
6a3e komriekToB st OI'D)

Cusa ynpyrocTH, cuja TPeHHs

10

JlaGoparopHas pabora
«HccaenoBanue 3aBUCUMOCTH
CHJTBI YIIPYT'OCTH,
BO3HUKAIOIICH B

MPY)KUHE, OT CTEIIEHH
nedopmaruu

IPYKHHBD).

11

JlabopaTtopHnas pabora
«Omnpenenenne kodpduirenta
TPEHMsSI HA TPHOOMETpPEY.

O6opynoBanue st
n1abopaTOpHBIX padoT U
YYEHUYECKHUX OMBITOB (Ha
6a3e xoMriekToB st OI'D)

12

JlabopaTopHas pabora

OO6opynoBanue st




«HccnenoBanue 3aBUCUMOCTH | JTaOOpaTOPHBIX paboOT U
CHJIBI TPEHUS OT CHJIBI YUEHUYECKUX OMBITOB
HOPMAJILHOT'O JaBJICHUS.

4. I'mapocratuka (124)
[InoTHOCTR. 3anava maps OO6opynoBaHue st

13 I'epoHa JIEMOHCTpAITAN
Pemenue 3aga4 noBbIIEHHON
CJIOKHOCTH Ha pacyeT
IIJIOTHOCTHU

14 BELIECTBA.
Pemenue 3anay nopeimienHot | OGopynoBanue st

15 CIIOKHOCTH JIEMOHCTpAIUNA
JlaByiieHue KUIKOCTH U rasa.
3akoH

16 ITackaiis

17 CooOmiaromuecst COCy/Ibl.
JlaboparopHas pabora OO6opynoBanue st
«M3roToBieHne MoieIu nabopaTopHBIX PadoT U

18 (doHTaHaY YUEHUYECKHUX OINBITOB (Ha
JlaGoparopHas pabota 6a3e kommiekToB s OI'D
«M3roToBiaeHnE MOJIEIIU

19 dhoHTaHAY
3akon [lackans. /laBieHue B
JKUJKOCTSX M rasax.
['mapaBnryueckne MalIuHEIL.

20 CooOmaromuecst CoCy/pl.
BrurrankuBaromas crta. 3akod | O0opymoBaHue ISt

21 Apxumena. JIEMOHCTPAITUNA
JlaGopaTopHas pabora OO6opynoBaHue st
«BpIsicHEeHUE yCITOBUSA nabopaTopHBIX padboT U
TJIaBaHUS YUEHUYECKUX OMBITOB

22 TEID).
biok 3amau Ha 3akoH [Tackams, | OGopynoBanue st

23 3aKOH ApXUMea. JIEMOHCTpaLU
biok 3agau Ha 3akon Ilackans,

24 3aK0H Apxumena.

5. Cratuka (104)

25 Bbiok. Ppraar. OOGopynoBanue st
PaBHOBECHE TBEPABIX TEIL. JEMOHCTpaIUi
MowmenTt cuibl.IIpaBuio

26 MOMEHTOB.
entp TsKECTH. OOGopynoBanue st
HccnenoBanne pa3mmuHbIX JIEMOHCTpAIUNA

27 MEXaHUYECKUX CUCTEM
KoMOunupoBanHusie 3a1aun,
HCITOJIb3YSl YCIIOBUS

28 pPaBHOBECHSI.
KoMOuHupoBanHusbie 3a1a4uu,
HCITOJIb3YS YCIIOBUS

29 pPaBHOBECHS
JlabopaTtopHas pabora OO6opynoBanue st

30 «M3roroBienue padboraroniei 71a00paTOPHBIX PadboOT U




CHCTEMBI OJIOKOBY.
Odopmnenue
paboOThI.

Paborta Hax mpoekTom
«baokny.

JlaGopaTopHas pabora
«M3roroBienue paboraromiei

YYEHHUYECKHUX OIBITOB (Ha
Oase koMIuIekToB g OI'D

31 CUCTEMBI OIIOKOBY.
JlaboparopHast pabora OOGopynoBanue st
«M3roroBnenue paboraromeii | 1abopaTopHBIX paboOT U
32 CUCTEMBI OIIOKOBY. YYEHHUYECKHUX OIbITOB
33 OdopmiieHue padOTHI. KommberoTeprnoe
34 3ammTa npoeKTOoB. o0opyioBaHUE




KasiengapHo-remaTuyeckoe mjiaHupoBaHue 8 Kiacc

Ne | lara Tema 3ansiTus Hcnonab3oBanue pruMeUYaHue
/T | IPOBEACHUS 00opy0BaHHA
Ilnan | dakT HEeHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HaNpaBJICHHOCTEH
«Touka pocra»
1. Beenenue (14)

04.09 BBonnoe 3ansrtue. Llenu u Komnerorepaoe

3ajauu Kypca. TexHuka obopynoBaHue
1 0€30MacHOCTH.
2. TenuioBble siBjeHus (12 v)

11.09 Pa3noo0Opa3ue TeninoBbIx KommprotepHoe

spieHui. TernoBoe pacmmpenue | o0opynoBaHUE
2 TEJL.

18.09 JlaboparopHas pabora O6opynoBanue s
«I3MeHeHus JUTMHEI TeJa Mpu 1ab0paTOpHBIX padoT
HarpeBaHUU U OXJIKICHUNY. U YICHUYECKUX

3 OIBITOB

25.09 Temmonepenaua Habmonenue O6opynoBanue JyIs

TETUTONPOBOHOCTH BOJBI U JIEMOHCTpAIUN
4 BO3/yXa.

02.10 JlaboparopHast pabora O6opynoBaHue IS
«M3mepeHune ynenpHou 71a00paTOpHBIX paboOT
TEMIOEMKOCTH Pa3IMYHbIX U YYCHHYECKHUX

5 BEILICCTBY. OIBITOB (Ha 0a3e

09.10 [1naBneHue u oTBEpACBAHUE. KOMIUIEKTOB 111 OI'D

JlaboparopHas pabora «OTimBKa
6 napadMHOBOTO COJITATHKA)

16.10 JlaboparopHas pabora O6opynoBaHue s
«Ha0:roieHue 3a miaBjIeHUEeM J1a00paTOPHBIX paboT
h11 ) 73 U YICHUYECKUX

7 OIBITOB
23.10 Pemenue onmuMmmuagdeIx 3a1aq OGopynoBanue st
Ha YpaBHEHHE TETIOBOTO JIEMOHCTpAIUi
8 Oamanca
06.11 Pemenue onmuMmmmaageIx 3amaq OGopynoBanue st
9 Ha pacy€T TEIIOBBIX MPOIECCOB | JIEMOHCTpAIIHIA
10 | 13.11 JlabGopaTopus kpuctamiorpapuu.
20.11 Wcnapenue u koHaeHCausl. OO6opynoBanue st
11 JIEMOHCTpalui

27.11 CoctaB atmMocdepsl, OOGopynoBanue st
HaOII0IEHUE Tepexoaa JEMOHCTpaIui
HEHACHIIIICHHBIX M1apOB B

12 HACBIIICHHbIE.

04.12 Braxxnocth BO31yxa Ha pa3HbIX O6opynoBanue Jyis
13 KOHTHHCHTAX JIEMOHCTpAITH
3. JaekTpuyeckue sijaeHus (84)

11.12 Mukpomup. Moaenu aroma, OOGopynoBanue st
14 cyniecTBoBaBIre 10 Havana XIX | meMoHcTpammit




18.12 Hcropust OTKPBITHS U ICUCTBUS KommeroTeprnoe
15 raJIbBAHUYECKOT O DJICMEHTA o0opyoBaHUE
25.12 Ucropust coznanus
31eKTPOdOPHOIA
16 MalTuHbI
15.01 OneiTel Bosnbra. Onexrpuueckuii | KomnberorepHoe
17 TOK B DJICKTPOJINTAX. 000pyI0BaHNE
22.01 Pemenre onuMnuaaHbeiX 3a1a4 Ha | OO0OpymoBaHue ISt
18 3aKOHBI IOCTOSTHHOTO TOKA JICMOHCTpAIH
29.01 HaOmroieHre 3aBUCUMOCTH OO6opynoBaHue st
COIIPOTHUBIICHUS MIPOBOTHUKA OT | IEMOHCTpPAIIHIA
19 TEMITepaTypHhI.
05.02 JlaGoparopHas pabora OO6opyoBaHue JIst
«OrmpeneneHne CTOMMOCTH 1a0opaTOpHBIX padoT
M3PacX0/I0BaHHON 1 YYEHUYECKHX
AIEKTPOIHEPTUH OmbITOB (Ha Oaze
10 MOITHOCTH MOTPEOMTEIIS U 10 | KOMIUICKTOB a1t OI'D
20 CUETUHKY»
12.02 Pemienue onuMnuaaHbIx 3a1a4 O6opynoBanue Jyis
21 Ha TEIUIOBOE IEeHCTBUE TOKA JIEMOHCTpAIIUNA

4. DJIEKTPOMATHUTH

ble siBJIeHus1 (34)

19.02 DNeKTPOMArHUTHBIC SIBJICHHS. OGopynoBanue st
DJEeKTPOU3MEPHUTEITbHBIC JIEMOHCTpAIUi
22 PUOOPBI.
27.02 MarauTHast aHOMaIusI. OOGopynoBanue st
MarHuTtHsbIe JIEMOHCTpaLU
23 Oypu
05.03 PasnoBumHOCTH
24 AJIEKTPOIBUTATENCH.
5. OnTnueckue siBjaeHus (74)
12.03 M cTOYHHKY CBETa: TEIUIOBEIE, OO6opynoBaHue st
25 JIOMUHECTICHTHBIS JIEMOHCTpAIAN
19.03 MHorokparHoe u300pakeHre
peaMeTa B HECKOJIBKUX TIOCKUX
26 3epKaax.
02.04 N3roToBUTH NEPUCKON U C €T0 O6opynoBanue s
MTOMOIIIBIO TIPOBECTH JIEMOHCTpAIUH
27 HaOJIFOIEHUS
09.04 [IpakTHueckoe UCIOJIb30BaHUE O6opynoBanue Jyis
28 BOTHYTBIX 3€pKa JIEMOHCTpAIIU
16.04 3pUTebHbIE ULTIO3UH, O6opynoBanue s
MOPO’KIaeMbIe TIPETIOMIICHHEM JEMOHCTpAaIUH
29 cBeta. Mupaxu.
30 | 23.04 Pa3BuTHE BOJOKOHHOW ONTHUKU
30.04 Hcnonp3oBaHue 3aKOHOB CBETA B
31 TEXHUKE
6. UestoBek u npupoaa (44)
32 | 07.05 ABTOMAaTHKAa B HAIICH KU3HU . KommeroTepHoe
33 | 14.05 Panuno u TeneBuaCHNE 00opya0BaHue
21.05 AJbTEpHATHUBHBIC HCTOYHUKH
34 sHepruu. Bussl s5ieKTpocTaHIui




KanenaapHo-TtemaTudeckoe mJIaHupoBaHue 9 kiacc

Ne [ JlaTa
/1 | MpOBEACHUS
Ilnan | dakT

Tema 3aHaATHA

HUcnoab3oBanue
00opy10BaHUS
HEeHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYeCKOM
HaNpaBJIeHHOCTEH
«Touka pocray

prUMeyaHue

1. Beenenue (14)

1

BBoanoe 3anstue. Lenu u
3a/1ayu Kypca. TexHuka
0€30MacHOCTH.

Kommnbrorepnoe
o0opyoBaHUE

2. Kunemartuka (7 4)

CrocoObl onucanus

OO6opynoBaHue st

2 MEXaHWYECKOTO JIBFKCHUS JIEMOHCTpAITUN
[IpsmMonuHetHOe paBHOMEPHOE O6opynoBanue s
JIBUKEHUE T10 TUIOCKOCTH ? JEMOHCTpaLH
Cwmortps

3 W3 KaKOW TOYKH HAOII0aTh
OTHOCHUTENIBHOCTD JBUYKEHUS. OOGopynoBanue st

4 CrnoyxeHue IBUKEHUIA. JIEMOHCTpaH
Jlabopamopuvie pabomol.: OO6opynoBaHue JIst
«M3yuenue qBuxKeHUs: CBOOOTHO | JJaOOPAaTOPHBIX paboT
najaroiero tenay, «Mzyuenue U YYCHHUUECKHUX

5 JIBMOKEHHS TEJIa 0 OKPY>KHOCTHY | OIBITOB
Kak u kyna monerena pummaeBas | O0opymoBanue st
kocTouka? Pacuer Tpaekropuu JEMOHCTpaui
JIBUOKEHUS TEJl U MIEPCOHAXKEN
pacckasos P.Pacns o

6 MioHxay3eHe
Ucropuueckast peKOHCTPYKIIHS OOGopynoBanue st
onelToB ["annies mo JIEMOHCTpaLH
OTpeIeTICHUIO

7 YCKOpPEHHUS g.
Omnpenenenue CKOpOCTU ObopynoBanue s
PaBHOMEPHOT'O JBUKCHHUSI IPU JEMOHCTpaIui
WCIIOJB30BaHUH TPEHAXKEpa

8 «OeroBasi JOPOXKKa.

3. Innamuxa (84)

Cuma BOJIM, CHUJIa Y6€)KI[€HI/IH nin

OOGopynoBanue st

9 cuia - pusudeckast BenmuyuHa? JIEMOHCTpaIUi
Jlabopamopnas paboma: OOGopynoBanue st
10 «3mMepenne Macchl Tenay 1abopaToOpHBIX padoT
JIBrkeHME Tea 1Moja AecTBreM | M YICHUYCCKUX
11 HECKOJIbKHX CHJI OTIBITOB
JIBrkeHME cucTeMbl CBs3aHHBIX | OOOpynoBaHue Jyis
12 Tel JIEMOHCTpaITHi

13

Jlabopamopusie
pabomul: «3yuenue TpeHUs
CKOJTBKEHUS»

Ob6opynoBanue st
1a00paTOPHBIX PadoT
1 YUCHUUYCCKHX
OITBITOB




JluHamMuKa paBHOMEPHOTO

OGopynoBanue st

14 JIBUOKEHUSI IO OKPYKHOCTH JIEMOHCTpaIUi
Ucropust pazButus OOGopynoBanue st
MPEJCTaBICHU I JIEMOHCTpaLHi
o Bcenennoii. Conneunas

15 CUCTEMA.
OTKpBITHS HA KOHYHKE TIepa. OOGopynoBanue st
IIepBble HCKYCCTBEHHBIE JEMOHCTpaLHU
CIYTHHUKHU

16 3emut.

4. UmnyJbc. 3aK0H cOXpaHeHHsi uMITYJibca (34)

17 Kak BbI SIXTY Ha30BETE... Kommnbsrorepnoe
PeakTtuBHOE TBUKEHHE B o0opyIoBaHUE

18 MIPUPOJIE.
Paccnenosanue JITII ¢ momomnisio | Komnbrorepaoe

19 3aKOHA COXPAHEHHUS MMITYIIbCa 000opyIoBaHNe

5. CraTtuka (24)

Jlabopamopnas paboma:

«OmnpezaereHue NEHTPOB MACC
pa3IMYHBIX Tel (TpU crocoba)»

OOGopynoBaHue 1JIst
nabopaTopHBIX padoT
U YYCHHUECKUX

20 OITIBITOB
[TIpumeneHnne npocThIx Kommnsroteprnoe
MEXaHHU3MOB B CTPOUTENILCTBE: OT | 00OPYJOBaHHE
3¢MJITHKH 10

21 HeOocKpeba

6. Mexann4veckue KoJae0aHus1 M BOJHBI (34)

BI/I,Z[I)I MassTHHKOB U UX

OOGopynoBanue st

22 KoJe0aHuit JEMOHCTpaIui

23 Uto nmepenocut BoHA?
KonebaTenbHble cucTeMBbI B

24 MPUPOJIEC U TEXHUKE

7. DJIeKTPOMATHUTHbIE KOJIe0aHUs U BOJIHBI (24)
DKcrepuMeHTalbHasi TpoBepKa KommbrotepHoe

25 cBOWCTB DM BOJIH. 000py1I0BaHUE
HccnenoBanue Komnerorepaoe
AJIEKTPOMArHUTHOT'O o0opyioBaHUE

26 n3nydaenns CBU-neun

8. Onruka (44)
. U3rotoBnenue Moenu KomnerotepHoe

27 KaJIEHJOCKOIIA. 000pyTI0BaHUE
DKcrnepuMeHTalIbHas IPOBEpKa O6opynoBanue yis

28 3aKOHA OTPa)KEHUs CBETA. JIEMOHCTpaIui
Jlabopamopuas paboma: OO6opynoBaHue st
«3mepenune nokaszatens 1abopaTOpHBIX paboT
MIPEIOMIICHUS BOJIBD) U YYCHHUUECKHUX

29 OIIBITOB
Kak ornnuarorcs mokasarenn OOGopynoBanue st

30 MPEJIOMIICHUSI IIBETHOT'O CTEKJIa JIEMOHCTpaIUi

9. du3uKa aTOoMa ¥ ATOMHOT0 siipa (44)
[Tornormenue v UCITyCKaHHUe Komnerorepaoe
cBeTa obopyaoBaHue

31 aroMamu. Ontuyeckue cnekTpbl. | KomnbeiorepHoe




Nsmepenne KITJ[ conmneunoit

32 Oarapeun
BrnusiHue paauoakTHBHBIX

33 W3JIYYCHHI Ha )KUBBIC OPTaHU3MBI
Crioco0bI 3alTuThI OT

34 PaIMOAKTUBHBIX U3JTYdSHUI

o0opynoBaHue

JOKYMEHT MOAMUCAH 3MEKTPOHHOM MOAMUCHIO

MYHUUMNAJIbHOE BHOKETHOE OBLLUEOBPA30BATEJ/IbHOE

YYPEXXAEHME "KWPOBCKASl CPE|HSAAS1 OBLLIEOBEPA30OBATEJIbHAA
LUKOJIA", OpanHat Cepreit ®epoposud, Ampektop
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