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IHosicHUTELHAA 3aIHCKA

AKTYyaJIbHOCTb POTPAMMBbI

CoBpeMeHHBIN yu4eOHBIN MPOIIECC HAMPABICH HE CTOJIBKO HA JIOCTHKEHUE PE3yIhTaTOB B
o0yacTu MpeIMEeTHBIX 3HaHHM, CKOJIBKO Ha JUYHOCTHBIA pocT pebeHka. OOydeHHe MO HOBBIM
o0pa3oBaTeNbHBIM CTaHIAPTAM MPEAyCMATPUBACT OPTaHHU3AIMIO JCATCILHOCTH YYaIuXCs,
KOTOpasi cocoOCTBYET PAaCKPBITUIO BHYTPEHHErO MOTEHIMANa KaXI0ro yYeHHKa, pa3BUTHE U
MOJIJIEp)KAaHUE €T0 TaTaHTa.

OpHuM M3 KIIOYEBBIX TpeOOBaHUI K OHMOJIOrMYECKOMY OOpa30BaHHIO B COBPEMEHHBIX
YCIIOBUSX M BaOKHEHIIMM KOMIOHEHTOB peanm3anuu OI'OC sBisiercs OBIaJeHUE YIAITUMUCS
MPAKTUYECKUMUYMEHUSMU U HaBBIKAMH, IPOEKTHO — UCCIIEIOBATENLCKOMN 1€ATEIbHOCTHIO.

-O6pa3oBaTenbHOI MporpaMMe OCHOBHOTO 00IIIeT0 00pa30BaHuUs;

-YaeOHomy miany OV

- [IpumepHO#i TIporpaMMe OCHOBHOTO 00mIero ooOpaszoBanus 1o ¢(usuke (6a30BBII
YPOBECHB).

[Iporpamma paccuntana Ha 35 yacoB — 1 yac B Hemeno B 7 kiacce, 35 yacos — 1
yac B Hejelno B 8 kiacce, 34 yaca — 1 yac B Hezento B 9 kiacce.

IlnanupyeMble  pe3yJbTaTbl OCBOEHHSI INPOrpaMMbl BHEYPOUHOH  JeATeIbHOCTH
«3annmaresnbHasi (pusnka» (¢ ucnojb3oBaHueM ooopyaoBanusi «Touka pocran)B 7-9
KJIaccax.

Peanu3zanus nporpaMmel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUIUX Pe3yabTaTOB:
JInunocrHeIe:

B chepe mMUHOCTHBIX YHUBEPCATIBHBIX YYEOHBIX JEHCTBUI ydaluxcsi:

* yueOHO-TI03HaBaTEIbHBI MHTEpEC K HOBOMY yUe€OHOMY MaTepualdy M crocobaM perieHus
HOBOI 3a7a4M;

* OpHMEHTAlMsl Ha MOHMMAaHUE NPUYMH yclexa BO BHEYYeOHOH NEesATEIbHOCTH, B TOM YMCIE Ha
CaMOaHaJIM3 U CaMOKOHTPOJb PE3yjibTaTa, Ha aHAJIM3 COOTBETCTBUS PE3yJbTaTOB TPEOOBAaHUSAM
KOHKPETHOH 3a/1a4H;

* CITIOCOOHOCTB K CAaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICITHOCTH BHEYUEOHOH e TETLHOCTH;
Ob6yyarowuiics NOIYYUM 03MONCHOCIb 01 POPMUPOBAHUA!

* BHYTPEHHEH NO3UIMM IIKOJIbHMKA HAa YPOBHE IOJOXHUTEIBHOTO OTHOIIEHUS K WIKOJIE,
NOHUMAaHMsI HEOOXOAUMOCTH YUYEHHs, BBIPA)KEHHOTO B MpeoliIajaHui yuyeOHO-T103HaBaTEeIbHBIX
MOTHBOB;

* BEIPQXKEHHOM yCTOMUYMBON y4yeOHO-T03HABATEIbHON MOTHBALIUY YUEHUS;

* YCTOWYMBOr0 Y4eOHO-T103HABATEIbHOIO0 NHTEPECA K HOBBIM OOIIIMM CIIOcO0aM peleHus 3aau.

MeranpeamerHsbie:

B cdepe peryasiTUHBHBIX YHUBEPCAIBHBIX YU€OHBIX ACUCTBUN yUaIIUXCS:

* IJIAHUPOBATH CBOM JICUCTBUA B COOTBETCTBMU C IOCTABJICHHOW 3aJa4€il W YCIOBUAMHU €€
peanu3anuu, B TOM YKCIIe BO BHYTPEHHEM ILJIaHE;

* YYUTHIBATh YCTAHOBJICHHBIE TIPaBUJIa B TUIAHUPOBAHUH M KOHTPOJIE CIIOC00a PEIICHUS;

* OCYIIECTBIISITH UTOTOBBII M MOIIATOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OILICHUBATh TMPABWJIHHOCTH BBITIOJIHEHHS JICUCTBUS HA YPOBHE aJI€KBATHOW PETPOCTIEKTHBHOM
OIICHKH COOTBETCTBHSI PE3yIbTATOB TPEOOBAHUSM JAHHOH 3a7au U 33Ja4HON 00JIacTH;

* aIeKBaTHO BOCIPUHUMATH TPEIJIOKECHHS W OICHKY YYHTENeH, TOBApHUINEH, pOAHWTENICeH M
JIpYTUX JIIOAEH;

* pa3nuaTh Crocod U pe3yabTar JeHCTBUS.

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMCA.

* B COTPY/IHUYECTBE C YUHTEJIEM CTAaBUTHh HOBBIC yUeOHBIC 3a/a4H,

* IPOSIBJISITH TO3HABATENHHYIO HHUIIUATUBY B Y4€OHOM COTPYIHUYECTBE;



* CAMOCTOSITENBHO A/IEKBATHO OLEHHMBATh IPABWJIBHOCTH BBIMOJHEHUS JCHUCTBHS WU BHOCHUTH
HEOOXOJMMBbIE KOPPEKTHUBBI B HCIIOJTHEHHE KaK IO XOIy €ro peaJm3allid, TaK W B KOHIIE
NENCTBUSL.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUI yUaIIUXCS:

* OCYILIECTBJIATh MTOUCK HEOOXOIUMON MHGpOpMALMU JUIsl BBIOJHEHHUS BHEY4EOHBIX 3a/JaHuil ¢
UCIIOJIb30BaHUEM YUYeOHOI JHUTEepaTypel U B OTKPHITOM HH(GOPMAIIMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINM, CHpPaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBIE, LM(POBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

Nutepnera;

* OCYIIECTBJIATH 3anmuch ((ukcanuio) BEIOOPOUHON HMH(pOpMaMU 00 OKpYXKarolleM MHpEe U O
cebe caMoM, B TOM YHCJIE ¢ TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOHUTH COOOIIEHHS, IPOCKTHI B YCTHOW M MUCbMEHHOHN (pOpME;

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

* YCTaHABJIMBATH IPUUYNHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXIeHHs B (hopMe CBA3M NPOCTHIX CYXAECHUH 00 OOBEKTe, ero CTPOCHHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiics NOIYYUM 03MONCHOCL HAYUUMBCA:

* OCYIIECTBIISITh PACHIMPEHHBIN MOUCK UHPOPMALIMHU C UCIIOIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu HTEpHET;

* 3amMChIBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXAOIIUX SBICHUSIX C TOMOIIBIO
uHctpymentoB KT,

* OCO3HAaHHO U MPOU3BOJIIBHO CTPOUTH COOOIIECHHS B YCTHON M MUCbMEHHOH (hopme;

* OCYLIECTBJIATh BBIOOP Hanbosee 3((HEeKTUBHBIX CIIOCOOOB pELIeHMs 3a/1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBM;

* CTPOUTH JIOTUYECKOE PACCYXKJECHUE, BKIKOYAIOIIEE YCTAHOBJICHHWE NPUYMHHO-CIIEICTBEHHBIX
CBsI3€H;

* MOI'YT BBINTM Ha TEOPETHUYECKMHM YPOBEHb DEIIECHUS 3aJad: PEIICHHUE IO ONPEIEICHHOMY
IUIaHY, BJIAJICHUE OCHOBHBIMU IPHUEMAaMM PEIICHUS, OCO3HAHUSA JESATEIIbHOCTH I10 PELICHUIO
3aJ1a4H.

B chepe kKoMMYHHMKATUBHBIX YHHUBEPCATbHBIX YIEOHBIX JEHCTBHIA yUaIUXcs:

* QJICKBaTHO HCIMOJIb30BaTh KOMMYHHKATHUBHBIE, IPEKJE BCErO - PEUYEBBIE, CpPEICTBA A
pelIeHus pa3IMYHbIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTUYECKOE COOOIICHHE, BIAIETh
JUagornyeckor (hopMoi KOMMYHHUKAIIUU, MCTONB3Ys, B TOM YHCJIE CPEJCTBA U WHCTPYMEHTHI
UKT u gucTaHIMOHHOI'0 OOIIEHHS;

* IONYCKAaTh BO3MOYKHOCTh CYIIIECTBOBAHUS Yy JIFOJICA PA3JIMYHBIX TOYEK 3PEHHS], B TOM YHCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOM, U OPHEHTHUPOBATHCA Ha IMO3UIIMIO MapTHEpa B OOIICHUH U
B3aMOJCHCTBUM;

* VYUWUTBHIBATh pa3HbIE MHEHUS M CTPEMHUTBCA K KOOPAMHALMM pPA3IMYHBIX [O3ULUNA B
COTPYIHUYECTBE;

* popmMynupoBaTh COOCTBEHHOE MHEHUE U MO3UIIUIO;

* JIOTOBAPUBATHCSA M MIPUXOJAUTH K OOIIEMY PEIICHUIO0 B COBMECTHOM JACSATEIHBHOCTH, B TOM YHCIIE
B CUTYAaIlMU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiicst noy4yum 603MOACHOCMb HAYUUMbCSL:

* YYUTHIBATh U KOOPJAMHHUPOBATH B COTPYAHUUYECTBE OTIMYHBIE OT COOCTBEHHOW MO3UIUH IPYTHX
b1 {001 (7 K

* YUUTHIBATh Pa3HbIE MHCHHS U HMHTEPECHl 1 000CHOBBIBATH COOCTBEHHYIO MO3HIIHIO;

* IOHUMAaTh OTHOCUTEIHHOCTh MHEHHH U TTOX0/I0B K PEIICHHUIO TTPOOIIEMBI;

* apryMEHTHUPOBATH CBOK IMO3ULUMIO U KOOPJAWHUPOBATH €€ C IMO3ULUAMH IIAPTHEPOB B
COTPYAHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHHS] B COBMECTHOM IEITEIHOCTH;



¢ 3aJaBaTb BOIPOCHI, HCOGXO,Z[I/IMI:IC IJid OpraHu3anuu COGCTBGHHOﬁ ACATCIIBHOCTN U
COTPYAHUYECTBA C TAPTHEPOM;

®* OCYLICCTBIIATH B3aHMMHBIN KOHTpPOJIb M OKa3bIBaTb B COTPYJAHHUYCCTBC HGOGXOHI/IM}/}O
B3aWMOIIOMOIIb.

IIpenmeTtHbIe:

- OpHUEHTHPOBAThCSI B SIBJICHUAX M OOBEKTaX OKPYXKAIOIIEr0 MHpa, 3HAThb TPAaHUIBl HX
MIPUMEHUMOCTH;

- IOHUMATh ONpeeNeHus GU3NUECKUX BEIMYUH U IOMHUTH ONPEEIsomne GOpMyIbl;

- IOHUMATh KaKUM (U3NYCCKUM MPUHIUIIAM U 3aKOHAM TIOJYMHSFOTCS T€ WM UHBIC OOBECKTHI U
SIBJICHUS IPUPOJIBL;

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

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKHU.

- IpUMEYaTh MOJIENH ABJIEHUN U 00BEKTOB OKPYXKAIOIIEr0 MUPA;

- aHAJIM3UPOBATH YCIIOBHE 334U,

- nepeopMyaIupoOBaTh U MOJEINPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYroii;

- COCTaBJIAATh IJIaH PELICHHUS;

- BBIJIBUT'aTh U IIPOBEPATH MPEUIaracMble I pELICHUs TUIIOTE3BI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIE€PALUSIMU, COCTABJISIOIIMMHU [TOMCK PELICHUS 33/1a4uu.

Coaep:xaHue NporpaMMbl BHEYPOYHOM AeATeIbHOCTH
7 kaacc

BBenenne. Brognoe 3anstue. Lenu u 3agaun kypca. TexHuka 6€30macHOCTH.

Pouib 3KkcniepuMeHTa B :KU3HH YeJI0BeKa.

Teopusa: I3yuuTb OCHOBBI TeOpUM norpemHocred. I[lorpemHocT npsMbIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHMaJbHAs IIOIPEIIHOCTh KOCBEHHBIX HW3MEPEHMM, Yy4YeT IOrpEeIHOCTEN
u3MepeHuil npu mnoctpoeHuu rpaduxos. IIpencraBineHue pe3ynbTaToB H3MEpeHUH B (hopme
TabJIUI ¥ TpapuKOB.

IIpaxmuxa: OCHOBBI TEOPUU MOTPEIIHOCTEN MPUMEHSATD NIPU BBINIOJHEHUH SKCIIEPUMEHTAIbHbBIX
3aj1a4, MPaKTHUECKUX padoT. (¢ mcmoib3oBaHnem ogopynoBanusi «Touka pocray)
Xapakmepucmuka 0CHO8HBIX 8UO08 0EeAMENTbHOCIU.

[TpuBoauTE TpUMeEpbl OOBEKTOB M3Yy4eHUs (PU3MKU (pu3nyeckue sBJIEHUs, GU3NYECKOE TEJO,
BEIIEeCTBO, (Qu3nueckoe mozie). Habmogate U aHamu3upoBaTh (U3MYECKHE  SIBICHUS
(puxcupoBaTh U3MEHEHHUsI CBOMCTB OOBEKTOB, CPAaBHUBATH WX M 000011aTh). [To3HaKOMUTBCS C
HKCIEPUMEHTAIBHBIM METOJIOM HccieoBaHus Npupoabl. COoopka NMpuOOPOB U KOHCTPYKIIUIL.
Hcnonp30BaHne H3MEPUTENbHBIX NPUOOPOB. BbimonHeHue 1abopaTOPHBIX U MPAKTHUECKUX
pabot. /lmarHoctuka M yCTpaHEHHME HEMCIIpaBHOCTEH NpuOOpoB. BricTpanBaHue rumore3 Ha
OCHOBaHUU UMEIOUINXCS JaHHbIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEepaBHOMEpHOE JBWkeHUE. [ padudeckoe mpencTaBieHne JABUKCHUSI.
Pemenune rpadguueckux 3aaad, pacder MyTH U CPeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBHMKEHHS.
[Tonsitue muepuuu U uHepTHOcTU. LleHTpoOexHas cuna. IlpuMeHeHne HaHHBIX (U3HYECKUX
MOHSITUH B KU3HEAEITEIbHOCTH YenoBeKa. Cuia ynpyrocTy, Cuia TpeHHUsL.

IIpakmuka: ViccnenoBaHnue 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HHMKAIOIIEH B MPYXHHE, OT
crernieHu Jedopmanuu npyxusHsl. Onpenenenue koddduuumeHta TpeHus Ha TpubOomerpe. (¢
HCNoJib30BaHueM obopynoBanus «Touka pocray)

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO JIaBJICHUS.

Xapakmepucmuka 0CHOBHbIX 8UO08 0esAMeNTbHOCIU.



Amnanu3s tabnun, rpagukos, cxeMm. [Torck o0ObsicHeHUs HabIOAaeMbIM cOObITUAM. OnpeneneHue
CBOMCTB IPUOOPOB MO YepTexkaMm M MOAEISAM. AHaIU3 BO3HUKAIOIIUX MPOOIEMHBIX CUTYalUH.
N300paxarh cuCTEMy KOOpPIWHAT, BBHIOMpATh TEIO OTCUETAa W CBS3BIBATH €r0 C CHCTEMOM
KoopauHar. lcronb3oBark CHUCTEMY KOOPAMHAT JUIsl M3YyYEHUS NPSAMOJUHEHHOrO JIBHYKECHUS
tena. COopka mpuOOpPOB ¥ KOHCTpyKIMi. lcmonp3oBaHUE WM3MEPUTENBHBIX MPHOOPOB.
Beinosnnenne 1abopaTopHBIX W MPakTHUECKUX padoT (¢ MCHoJIb30BaHHeM O000pPyI0BAHUSA
«Touka pocrta»). JlnarHocTuka M YCTpaHEHHWE HEUCHpaBHOCTEH mnpuOOpoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBAaHMM UMEIOUIMXCA JaHHbIX. KOHCTpyMpoBaHHME M MOJICINPOBAHHUE.
BeimonHenue 3aJaHuil 1O yCOBEPIICHCTBOBAHHIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka M mpoBepka METOIUKU 3KCIEpUMEHTalbHOW paboThl. Pabora B MaibIx
rpynnax. AHAJIM3UPYIOT, BBIOMpPAIOT U  OOOCHOBBIBAIOT CBOE pEUICHHE, JICHCTBHSL.
IIpencraBineHne pe3ynbTaTOB MApHOW, IPYNIIOBOM JEATEIBHOCTH. Y4acTHE B JHAIOre B
COOTBETCTBHUHU C [IPaBUJIAMU PEUEBOTO MIOBECHUSI.

I'mapocraruka.

Teopus: 3akon Apxumena, 3axoH Ilackans, TUAPOCTATUYECKOE [ABJICHUE, COOOIIAIOIINECS
COCYAbI, THAPABINYECCKUE MALLIUHEL.

Ilpaxmuxa: 3a0auu: BHITAJKUBAIOIIAs CHJIA B pPa3IMUHBIX cHUCTeMax; HpuOOpbl B 3adadax
(cooOmarommuecs Cocybl, THAPABINYECKUE MAILIMHBI, pblYaru, OJOKH).

OKCHepUMEHTAJIbHBIE 3a/1aHUS:

1 )u3mepenue cuiibl Apxumena,

2)u3MepeHre MOMEHTA CHJIbI, JEMCTBYIOLIETO Ha phlyar,

3)uzmepenue pabOThl CHIIBI YIIPYrOCTH IPU MOABEME I'py3a C HMOMOIIBIO HNOJBM)KHOTO WU
HETOIBM)KHOTO 0JI0Ka(C MCMoJib30BaHueM 00opyaoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

Anamu3 Tabnum, rpadukos, cxem. Ilouck oObsicHeHUs HaOmogaeMbiM coObiTusiM. COOpka
npubopoB U KOHCTpyKuMid. lcmonb3oBaHue u3MepUTENbHBIX NpuOOpoB. BeinonaHeHue
7a00paTOPHBIX U MPAKTHYECKUX padoT. Jlnarnoctika u ycTpaHeHHE HEMCIIPABHOCTEH MPHOOPOB.
BreicTpauBaHne TIumoTe3 Ha OCHOBAaHMM uMeromuxcs JaHHbIX. KoHcTpyupoBaHue u
MojenupoBaHue. Pabora B Manbix rpynmnax. AHATU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE
pewenue, neucrtBus. llpencraBneHue pe3ynbTaToB IMapHOW, TIPYNIOBOM ACSITEIBHOCTH.
[TonroroBka coOOIIEHUH M JOKJIAI0B. YyacTHe B JAMAIOre B COOTBETCTBUU C IpaBUIIaMU
pEYEBOr0 NOBEIEHUS.

Craruka.

Teopus: bnok. Ppryar. PaBHOBecue TBEpABIX Tel. YCIOBHUSA paBHOBeCHUA. MOMEHT CHIIBL
[IpaBmiio momentoB. LlenTp Tskectu. MccnmenoBaHue pas3iMyYHBIX MEXAHUUECKHX CHCTEM.
KomOuHupoBaHHbIe 3a1auu, UCIIOJIb3Ys YCIOBUS PABHOBECHS.

Ilpaxmuxka: VI3roToBiieHne paboTarolieil CUCTeMbI OJIOKOB.

Xapakmepucmuka 0CHOBHBIX U008 0EAMENbHOCIU.

AHanu3 tabnuu, rpaduxos, cxeM. [louck oO0bsicHeHus HaOM0AaeMbIM coObITHsIM. Onpenenenne
CBOWCTB MPUOOPOB IO YepTekaM M MOAENAIM. AHAIN3 BO3HUKAIOMIUX MPOOJIEMHBIX CUTYaIUil.
Habmronate neiicTBre NPOCTHIX MeXaHU3MOB. [lo3HakKOMHUTBCS ¢ (PU3NUECKOW MOJEIBIO
«abcomoTHO TBEpAOE Tenoy». Pemats 3a7auM Ha NpUMEHEHHE YCIOBUsA(TpaBUIa) paBHOBECHUS
ppuara. Ilpumensars ycnoBue (IpaBUIO) paBHOBECUS pbluara JUisi OOBSCHEHUS JAEWCTBUA
pa3IMYHBIX MHCTPYMEHTOB, MCIIOJIB3YeMbIX B TeXHUKE M B ObiTy. COopka mpuOOpoB u
KOHCTpyKUuH. Mcnonp30BaHue W3MEpPUTENBHBIX NpUOOpPOB. BrimonHeHne nabopaToOpHBIX U
NPaKTUYECKUX paboT. /IMarHocTHKa U ycTpaHEeHHe HeUCHpaBHOCTEH npubopoB. BeicTpanBanue
TUIIOT€3 Ha OCHOBAaHMM UMEIOUIMXcs JaHHbIX. KoOHCTpyupoBaHue U MOJEIMpPOBAHHE.
BrimonHenue 3agaHuil MO YCOBEPLICHCTBOBaHHMIO MpUOOPOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOUKH HKCIIEPUMEHTAIbLHOU pabOoThlI.

PaGora B Mambpix rpynmax. AHaJIU3UPYIOT, BbIOMPAaOT M OOOCHOBBIBAIOT CBOE peIlEHHE,
nercreus. [IpencraBneHue pe3ysnbTaToOB IMApHOM, TPYIIIOBOM JAesTenbHOCTH. IloaroroBka



cooOuieHnit 1 noky1aaoB. OCyIIECTBISIOT CAMOOLIEHKY, B3aUMOOIICHKY JI€ATEIbHOCTU. Y4acTue
B IMAJIOre B COOTBETCTBUH C IIPABUJIAMU PEYEBOT0 MOBEACHUS.

8 kiace

TenJioBble sIBJICHUS.

TermoBoe pacuupenue tei. [Ipouecchl IIaBiIeHus U OTBEPACBaHUs, UCIIAPEHUS U

KOHJeHcauuu. Temnonepeaayda. BiaxxHOCTh BO3lyXa Ha pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TastHus Jibjia B BOJIE.

2. CKOpOCTh UCHIAPEHUSI PA3TTMYHBIX KUJIKOCTEH.

3. TeroBbIe ABUTATENH Oy IYILETO.
Jlabopamopnwle pabomel (¢ HCNMoJIb30BaHHEeM 00opyaoBanus «Touka pocTay)

1. I3MeHeHust ITUHBI Tela IPU HArpEeBaHUU U OXJIAXKICHHHU.

2. OtnuBKa napauHOBOIO COJIAaTHKA.

3. HaGmroieHue 3a riaBjIeHUEM JIbJa

4. OT yero 3aBUCUT CKOPOCTh UCHIAPEHHUS )KUJIKOCTU?

5. HaGnroieHue TerionpoBOAHOCTH BOJIBI U BO3/IyXa.
Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

CamocrosTenpHO (OPMYITHPYIOT IO3HABATEIBHYIO 33ady. YMEIOT C TOMOIIBIO BOIPOCOB
noObIBaTh  HeAocTarollyto uHpopmanuoo. Mcnonp3oBaHue HM3MEPUTENbHBIX — MPHUOOPOB.
Breimonmnenne  1a00paTOpHBIX ©  NpakTHYeCKWX paboT. JlumarHocTmka W yCTpaHEHUE
HEUCHpPaBHOCTEW mpuOopoB. BricTpanBaHMe TUMOTE3 HAa OCHOBAHWM HMEIOLIUXCS JIaHHBIX.
KoHcTpynpoBanue u MoieIupOBaHUE.

BrimmonHenue 3agaHuii MO YCOBEpIICHCTBOBAHUIO NpuOOpoB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOB. Pa3paboTka W TpoBEpKa METOAWKH JKCICPUMEHTAIBHON paboThl. Pabora B Maibix
rpynnax. AHaJIM3UPYIOT, BbIOMpPAlOT ¥ OOOCHOBBIBAIOT CBOE  peIICHHE, JICHCTBUSL.
[IpencraBienue pe3ynbTaTOB NApPHOM, TPYNNOBOM JAESATEIBHOCTH. Y4YacTMe B JHAJIOre B
COOTBETCTBUU C IPABUIIAMH PEYEBOTO MOBEACHUS.

DJleKTpUYeCKHUe SIBJICHUS.

Muxkpomup. Moaenu atoma, cymectBoBasime 10 Hayana XIX. Mctopus OTKpBITUS U IEUCTBUS
raJlbBAaHUYECKOTO 3neMeHTa. Vcropust coszmanus snekrpodopHoit Mamwuubl. OnbiT Bonbra.
DIIEKTPUUECKHUI TOK B DJIEKTPOITUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. Pabora 35ekTpoQopHON MalIMHBI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Co3gaHue raqbBaHMYECKUX 3JIEMEHTOB U3 MOAPYUYHBIX CPEJICTB.

2. DNEKTPUYECKUHN TOK B )KHIKOCTSIX.

Xapaxkmepucmurxa OCHOBHBIX BUJOB JI€ATEIIbHOCTH:

VpaBnstoT CBOEH TMO3HABAaTEIbHON M y4eOHOW MAESITeNIbHOCTHIO MOCPEIACTBOM TOCTAHOBKHU
ueseil, MIaHUPOBAHUS, KOHTPOJIS, KOPPEKUHUHU CBOUX JACHCTBUH U OLIEHKHM YCHEIIHOCTU
ycBoeHus. CpaBHHMBAIOT CMOCO0 W pe3ynbTaT CBOMX JCHCTBUHA € 00OpaslmoM - JIUCTOM
conpoBoxaeHus. OOHapyKuUBalOT OTKJIOHEHUS. OOAYMBIBAIOT MPUYHHBI  OTKIOHEHUU.
OcCy1IecTBISIIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. Vcronb30BaHne N3MEpUTENbHBIX TPHOOPOB.
Boimonnenue 1abopaToOpHBIX ©  TIpakTHUecKux paboT. JluarHocTMka u  yCTpaHEHUE
HEWCIIpaBHOCTEH mNpuOopoB. BricTpamBaHme THUNOTE3 HAa OCHOBAHMHM HMMEIONINUXCS JTAHHBIX.
KoHcTpynpoBanue u MoieIUpOBaHUE.

BHGKTPOMaFHI/ITHbIe fAABJICHUA.



MarnuTtHoe moine B BemiecTBe. MarHuTHas aHomanus. MarnutHble Oypu. PasHoBuaHocTH
3JIEKTPOU3MEPUTENBHBIX TPUOOPOB. Pa3HOBUAHOCTHU 3IIEKTPOABUTATENIEH.
Hemoncmpayuu (¢ ucnob3oBanueM odopynoBanns «Touka pocray):

1. HarnmssgHOCTh OBENEHUS BEUIECTB B MATHUTHOM I10JI€E.

2. [Ipe3eHTany 0 MarHUTHOM T10JI€ 3€MJIM U O MarHUTHBIX OYpSX.

3. JleMOHCTpanus pa3HOBUIHOCTEH IEKTPOU3MEPUTENIBHBIX PUOOPOB.

4. HarnatHOCTh pa3HOBUAHOCTEN JIEKTPOABUTATENEH.
Jlabopamopnuie pabomei: 1. UccnenoBanue pa3iInuHbIX 3JEKTPOU3MEPUTEIbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0eAMeNbHOCIU.

VrpaBisioT CBOEH IO3HABAaTEIIbHOW M Y4€OHOM JEATEeNIbHOCTBIO IOCPEICTBOM I1OCTaHOBKHU
Lesae, IUIAHUPOBAHUsA, KOHTPOJIA, KOPPEKLUMU CBOUX JCHUCTBUH U OLICHKU YCIEIIHOCTU
ycBoeHus. CpaBHHMBAIOT C€IOCOO M pe3yiabTaT CBOMX JAEHCTBUM € 00pa3snoM - JIHMCTOM
corpoBokaeHusa. OOHapyX HBarOT OTKIOHEHUs. OOIyMBIBAIOT TNPUYMHBI  OTKIOHEHHIA.
OcCy1IecTBISIIOT CAMOKOHTPOJIb M B3aMMOKOHTPOJIb.

OnrTuyeckue siBJICHUS.

HcTouyHuky cBeTa: TEIUIOBbIE, JIOMUHECLEHTHBIE, HUCKYCCTBEHHbIE. M3roToBiieHHME KaMepbl -
o0cKypa W HcclefoBaHHE H300paXeHHUsS C MOMOIIBI0 MojAenu. MHOTOKpaTHOE H300paKeHue
IpeIMeTa B HECKOJIbKUX IJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKOIN U C €r0 OMOIIIbIO IIPOBECTH
HaOmoneHusi. [IpakTuyeckoe UCHONB30BaHUWE BOTHYTHIX 3€pKaj. 3pUTENbHbIE WIUIIO3UH,
MOPOKIAEMbIE€ TIPEIOMIIEHUEM CBeTa. Mupaxu. Pazsutue BoJIOKOHHOM onTUKH. Mcrionb30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnojib3oBanueM ooopynoanusi «Touka pocray)

1. PaznnuHble MCTOYHUKY CBETA.

2. N300paxxeHue npeaMera B HECKOJIbKUX IUIOCKUX 3epKaax.

3. M300paxeHne B BOTHYTHIX 3epKaiax.

4. Ucnonb30BaHu€e BOJTOKOHHOM ONTHUKHU.

5. YcrpoiictBo (hoToamnmnaparoB, KHHOMPOEKTOPOB, KaleHIOCKOIOB.

Jlabopamopusie pabomul:

1. U3rotoBneHue kamepsl - 00CKypa U UCCIIEJOBAaHHE U300paXKEHUS C IIOMOIIBI0 MOJIETIH.

2. [IpakTyeckoe NpUMEHEHNE TUIOCKUX 3EpKaJl.

3. [IpakTHuecKoe UCIOIb30BaHUE BOTHYTHIX 3€pKaJl.

4. V3roToBiieHue nepuckona U HaOJII0IeHNs ¢ TIOMOIIBIO MOJIEIIH.

Xapaxmepucmuka oCHOBHBIX 8U008 OesIMENbHOCHIU:

VYhpaBisoT CBOEH MO3HABATEIbHONM W y4eOHOW JEeSTENHHOCTHIO TMOCPEICTBOM IMOCTAHOBKH
uesneil, MIaHUPOBAHUS, KOHTPOJIL, KOPPEKUHUHU CBOUX JACHCTBUH U OLIEHKUM YCHEIIHOCTU
YCBOEHHUA. BpIIenstoT u QopMyaHpyrOT MO3HABATENbHYIO 1I€Nb. BBIIENAIOT KOIMYECTBEHHBIE
XapaKTepUCTHUKU OOBEKTOB, 3a/laHHbIe cloBaMU. [IpHHMMAIOT TO3HABATENBHYIO LETb U
COXpaHSAIOT €€ TP BBHIMOJHEHWU YYEOHBIX AercTBUU. OCO3HAIOT CBOM JAciicTBusA. MmeroT
HABBIKU KOHCTPYKTHBHOTO OOIIEHUS B MAJIbIX TPYIINaXx.

Yes0Bek U npupoa

ABTOMAaTHKa B Hallel >Ku3HU. [IprMepsl HCITOIb30BaHUS aBTOMATHYECKHX YCTPOWCTB B HAyKe,
Ha mpousBojacTBe W B ObiTy. CpencrtBa cBs3u. Pamno u TeneBujeHue. ANbTepHATHBHBIC
WUCTOYHUKHU dHEpruu. Bujsl anekTpocTanmii. HeoOX0oMMOCTh SKOHOMUU TTPUPOTHBIX PECYPCOB
U WCIIOJIb30BaHMs, HOBBIX JKOJIOTMUHBIX W O€30mMacHbIX TexHolorui. Hayka m 6e30macHOCTb
JIOJIEH.

Hemoncmpayuu: 1. poTomarepranbl U CIaiIbl O TEME.

Jlabopamopuwsie pabomol.: 1. I3yuenne AeUCTBUN CPEICTB CBS3H, PAIUO U TEICBUICHHUS.
Xapakmepucmuka 0CHOBHBIX U008 0EeAMENbHOCIU.

CamocrosTensHO  (QOPMYJIUPYIOT TIO3HABATEIBHYIO 3a7ady. YMeET (WM Pa3BHUBAIOT)
CHOCOOHOCTH C MOMOIIBIO BOIIPOCOB JTOOBIBATH HEJIOCTAIOIIYIO HH(POPMAITHIO.



9 kiaacc

Kunemaruka
CrniocoObI onucanusi MexaHuueckoro asumxeHus. Cucrema orcyera. [IpsMonunelinoe ABMKEHUE.
IIpssMOnMHENHOE pPAaBHOMEPHOE ABMKEHUE II0 IUIOCKOCTH. llepememieHne W CKOpPOCTh Ipu
PAaBHOMEPHOM MPSAMOJUMHENHOM JBMKEHUU IO IUIOCKOCTU. (OTHOCUTENBHOCTh JIBH)KCHMS.
Cnoxenue aBuwxeHui. [lpuHuun He3aBUCHMOCTH ABWXKeHUU. KpuponuHelHOoe ABUXKEHUE.
JIBuxkeHue Ttena, OpOILIEHHOTO MOJ YIJIOM K TOpU30HTY. PaBHOMepHOE JBMXKEHHE IO
OKpPYXHOCTH. YTIJI0Basi ckopocTsk. [lepuon u yactora BpaeHus. CKopocThb
1 YCKOPEHHE NIPU PAaBHOMEPHOM JIBUKEHUH 110 OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoab3oBannem obopynoBanus «Touka poctay):

1. V3yuenue nBu>KeHUs CBOOOIHO MaJIAOIIETO Tea.

2.  V3ydenue IBMKEHUS MO OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  OmnpezneneHue CKOPOCTH PABHOMEPHOIO JIBUKEHUS IIPU UCIOIb30BAaHUM TPEHaXepa

«0eroBas TOpOKKa».

2.  Hcropuueckas pEeKOHCTPYKLHUS OMNBITOB [ammies 1O ONPENeNeHUuI0 yCKOPEHUSs

CBOOOIHOTO MAJACHHUS TEJ.

3. IlpunHnmmsr paboTel TPUOOPOB Ik U3MEPEHHS CKOPOCTEH M YCKOPSHHIA.

4.  Ilpumenenue cBOOOAHOTO MaJACHUS U U3MEPEHUS PEeaKIIUU YeIIOBEKa.

5. Pacuer Tpaekropuu JBUXKEHUS epcoHaxell pacckazos P.Pacma.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEKCTa cTarei
MHTEPHET-CATOB, 00CYX/E€HUE [OKIAJ0B W IpE3CHTalUi, COCTAaBJIEHUE U pElICHHE 3ajad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Jlnnamuka
Wnepunansuele cuctembl orcuera. Cuna. 3akonsl HproToHa. J[BUkeHue Tena mnoj JeicTBHEM
HECKOJIbKUX CWJI. [IBMKEHHME CHCTEMBI CBA3aHHBIX Tell. J[MHaMUKa PaBHOMEPHOIO JIBMKEHUS
MaTepuaibHOW TOYKU MO OKpYyxHOCTU. Kiacchl cui. 3aKkoH BCEMUPHOTO TATOTEHUs. JBuykeHue
miaHeT. MckyccrBenHble cniyTHUKH. ConHeuHas cuctema. Mctopust pa3BUTHSI IPEACTABICHUM O
Bcenennoii. Ctpoenue u 3Botorus BeeneHHoil.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
1.  V3mepeHue Macchl Tela ¢ UCIOIb30BAHUEM BEKTOPHOTO PA3JI0KEHUS CHUIIBI.
2. V3ydeHue KMHEMaTHKH U JUHAMHMKH PAaBHOYCKOPEHHOTO JIBUXEHHUs (Ha mpumepe
MaliuHbl ATBy1a).
3.  H3ydeHue TpeHMs CKOJIbKEHHUS.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM:
1.  MHcropuueckass pekOHCTpyKIHs omnbIToB KymoHa M AMOHTOHA MO OIpENEIEHUI0
BEJIMYMHBI CUJIbI TPEHUSI CKOJIBKEHHUS.
2. IlepBble HCKYCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kaxk ornmuarorcs MexaHHUECKHE TPOIEeCChl Ha 3eMJIe OT MEXaHWYECKHUX POIIECCOB
B KocMoce?
4.  Tena ConneuyHoii cuctembl. OTKPBITUS HA KOHYUKE TIEpa.
Xapaxkmepucmuka OCHOBHbIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHEe TeKCcTa crarel
MHTEPHET-CAaTOB, 00CYX/IE€HHE NOKJIaJ0B U MPE3CHTallui, COCTAaBJIEHHWE W pelIeHHe 3ajad,
oOcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

HNmnyabc. 3aKoH cOXpaHeHUs] MMITYJIbCA
Umnynec. V3MeHeHne ummynbca MaTepuaibHOM Touku. Cucrema Ten. 3aKkOH COXpaHEHHS
UMITYJIbCA.



Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  PeakTuBHOE JABIXCHHE B TIPUPOJIC.

2.  Paccrnenosanme [TII ¢ moMoIIbpI0 3aKOHA COXPAHEHUS UMITYJIBCA.
Xapakmepucmuxa OCHOBHBIX 8UO008 OesmelbHOCMU. YTCHHE W OOCYXJIEHUE TEKCTa CcTaTei
UHTEPHET-CAlTOB, OOCYXKIEHHE [OKJIAJOB M TNPE3EHTALMH, COCTaBICHHE M pEILICHUE 3ajad,
o0cyxaeHue crnocoOoB pemenus (moaroropka k OI'D mo dusuke).

Craruka
PaBHoBecue Tena. MOMEHT cuibl. Y CI0BUS PABHOBECHUS TBEPAOro Tena. IIpocTeie MEXaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBanueM odopyaoBanus «Touka poctay):
OmnpeneneHne NEHTPOB MACC PA3TUYHBIX TE (TPH CIOCO0a).
Ipumepnvie memol nPOEKMHUbIX U UCCTIEO08AMENLCKUX PAOOM.:
1. IlpumeHeHue TPOCTBIX MEXAHHU3MOB B CTPOMTEILCTBE: OT 3EMIISIHKM JO
HeOocKpeoba.
2.  HccrnegoBanue KOHCTPYKIIMU BEIOCHIIEA.
Xapaxkmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEeHHEe U OO0CYXJEHHE TEeKCTa cTarei
MHTEPHET-CAlTOB, 00CYX/IEHHE JOKJIAaJ0B U MPE3CHTAllMi, COCTABJIEHUE U peElIeHHE 3ajad,
oOcyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

Mexanuyeckue KoJieOaHUA M BOJTHBI
Mexanuueckue konebanusa. [IpeoOpa3oBaHne OHHEPTUM MPH MEXAHWYECKHX KOJICOAHUSX.
Marematuueckuii M OpYyXUHHBIH MasTHUKU. CBOOOAHBIE, 3aTyXalollMe M BbIHYXJICHHbIE
Kosiebanus. Pesonanc. Mexannueckue BOHBI. [IJTMHA U CKOPOCTH BOJHEL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHneM 06opynoBaHus «Touka pocTay):
W3yuenne koneOaHU HUTSHOTO MasiTHUKA.
Ipumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  CrpyHHBIE My3bIKAJIbHbIE UHCTPYMEHTHI.

2.  KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX U008 OesimeNbHOCmU: YTEHHEe U OO0CYXJIEHHE TEKCTa cTarei
UHTEPHET-CAlTOB, OOCYXJEHHE JOKIaJOB M INpPE3eHTAalMi, COCTaBICHHWE U pELICHHE 3ajady,
obcyxaeHue cnocoooB pemienus (moaroroska k OI'D no duzuke).

DJIeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHBI

[Tepemennslit anexTpuueckuii Tok. KonebarenbHelii KOHTYp. BeIHYXeHHbIe U cBOOOIHBIE DM
Kosie0aHusl. OM BOJIHBI U X CBOMCTBA.

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

[IpuHOAIIBI paIHOCBA3HU U TEIIEBUICHMUS.

Bnusinue OM u3nydeHuil Ha )KUBbIE OPIaHU3MBI.

N3rotoBneHne ycTaHOBKH /7Sl IEMOHCTPAILIUH OMBITOB 1o OMMU.
OnexTpoMarauTHoe usnydenne CBY-neun.

HcTopuyeckas peKOHCTPYKLUS ONBITOB AMIiepa.

Xapaxkmepucmuka OCHOBHBIX 6U008 OesamelbHOCmuU: YTeHHe U OOCYXKJEHHEe TEeKCTa craTel
MHTEPHET-CAlTOB, 00CYX/IE€HUE NOKJIal0B W MPE3CHTAllud, COCTAaBIEHUE U pelIeHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

arONE

OnTuka

Uctounuku cBera. JlelicTBusl cBeTa. 3aKOH MPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETa. 3aKOH
oTpaxkeHus cBeTa. [locTpoeHue M300paxkeHNil B MIOCKOM 3epKalie. 3aKOH MpPEeIOMIICHHS CBETa
Ha TUIOCKOW TPaHUIIe JBYX OJHOPOIHBIX MPO3padHbIX cpen. [IpemomiieHuwe cBeta B IpHU3ME.
Hucnepcust cBera. SIBjaeHUE NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3bl. TOHKHE JIMH3BI.
[TocTpoenne n300pakKeHUM, CO3/MaBaEMbIX TOHKHUMH JWH3aMH. [71a3 u 3penue. OnTHYECKHE
pUOOPBHI.



Jlabopamopnuvle pabomoi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1.  DkcrnepuMeHTalbHAs MMPOBEPKA 3aKOHA OTPAYKEHHSI CBETA.

2.  H3MepeHwue mokasareis MpeioMICHHS BOJIBI.

3.  H3mepenue GOKyCHOTO PacCTOSHHS COOMPAIOIEH JTMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1.  Hcropus uccienoBaHus CBETOBBIX SBJICHUH.

2.  Hcropuueckas peKOHCTPYKIUS Teneckona [ ammmes.

3.  H3rorosieHue Kajel10CKOIIA.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCmU. YTeHHEe U OOCYXJIEeHHE TEeKCTa cTaTel
UHTEPHET-CATOB, OOCYKIECHHE JIOKJIAJOB WM TPE3CHTAIMH, COCTABICHUE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB pemienus (moaroroska k OI'D o puzuke).

Du3uKa aTOMa U AaTOMHOIO0 /Apa
Crpoenue aroma. [lornomnienue u ucnyckanue cBera aromamu. Ontuyeckue crnekTpbl. ONbIThI
Pesepdopna. [Inanerapnas moaens aroma. CTpoeHHE aTOMHOTO sjipa. 3aps0BO€ U MaccoBOE
yhcia. SnepHble cuUibl. DHEPrus CBSI3U ATOMHBIX SJE€p. 3aKOH paJMOaKTUBHOIO pacnaja.
Anbda- u Oera-pacnansl. [IpaBuna cmemienus. SlnepHsie peakiuu. JleneHue U CUHTE3 sIEp.
SAnepnas sHepretuka. Mcrounuku sHepruu ConHua u 38e31. Perucrpanus saepHbIX U3ITy4eHUH.
BnusiHue pagunoakTHBHBIX HM3IYYEHHH HA >KUBbIE OpraHu3Mbl. Jlo3MMeETpHs. DKOJIOTHYECKHe
POOJIEMBI SIIEPHON YSHEPTETHUKH.
Ilpumepnvie membl NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1.  Hcropus usydyenus aroma.

2. Wsmepenue KIIJ] conneunoit 6arapen.

3.  HeBuammple u3mydeHus B CIEKTPE HATPETHIX TEJ.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCMU: YTEHHEe U OOCYXKJEHHE TEeKCTa cTarei
MHTEPHET-CATOB, 00CYX/IEHHE JOKJIAaJ0B U MPE3CHTAllMi, COCTABJIEHUE U pElIeHHE 3ajad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMbl OPraHu3anuM 00pa3oBaTeJLHOIO Npolecca:

- IpyNIoBasd;

- UHAMBU/yaJIbHAas;

- (ppoHTaNBHAS.

Benymme TexHosoruu:

Hcnonp3yloTcsi 3JIEMEHTHl CIEAYIOIIMX TEXHOJIOTWH: MPOEKTHAas, MpOOJIEMHOTro OO0y4yeHus,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOTO MBILIUIEHUS, NpOOJIEeMHOro AMajora,
UrpoBasl.

OcHoBHBIC MeTObI PA0OTHI HA YPOKe:

BenymumMu Meronamu oOydeHHs SBISIOTCS: YaCTUUHO-TIOMCKOBOHM, METOJ MaTeMaTH4eCKOIro
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKUI METOJ,.

DopMBbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS IOTIOJHUTENIBHBIM, TO OTMETKA B OajjlaX HE CTaBUTCH.

VYyamuiics yuuTcs oOleHMBaThb ce0s M JIpYyrMX caM, 4YTO I[I03BOJISIET pa3BUBaThb YMEHUS
caMOaHajiM3a M CIIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JIMYHOCTH
yuamierocsi. BbisiBlieHHe MPOMEXYTOUHBIX M KOHEUYHBIX PE3YJIbTaTOB YYalllUXCsl MPOUCXOIUT
yepe3 MPaKTHUECKYI0 JeSATeTbHOCTh; 3aUueTHbIe padoThI:

* TeMaTuyeckas MoJ0OpKa 3a7ady Pa3MyHOrO YPOBHS CJIOXHOCTH C NPEACTABIEHUEM Pa3HbIX
METO/I0B peleHus B BUJIE TEKCTOBOIO AOKYMEHTA, npe3eHTanuu, ¢uim-
aHMMAaIHM, BUEOPOJIUKA Wi WeD - crpaHuubl (caiiTa)

* BBICTaBKa [IPOEKTOB, IIPE3CHTALINI;



* IEMOHCTpALIMS SKCIEPUMEHTA, KaYeCTBEHHON 3aJjayll ¢ KAYECTBEHHBIM (YCTHBIM WM B BUJIE
NPWIOKEHUs, B TOM 4YHCIIe, MpE3eHTAIMeil) OoMucaHueM Ipoliecca Ha 3aHATUH, (ecThBase
AKCIIEPUMEHTOB; (PU3HUECKUE OITUMITUAIBI.

Kane}mapno-TeMaTn'{eCKoe IMJIAHUPOBAHHUE 7 KJaacce

Ne [ [ara Tema 3aHsaATHA Hcnoabs3oBanue [IpUMEYaHue
/0 | IpoBeAEHUs 000py10BaHMS LIEHTPA
ILnan | ®akr €CTECTBEHHOHAYYHOH U
TEXHOJIOTHYEeCKOH
HANIPABJIECHHOCTEHl
«Touka pocra»
1. BBenenue (14)
Bognoe 3anstue. Ilenn wu | KomnberorepHoe
3a1a4u Kypca. Texnuka | 06opynoBaHue
1 0€301MacHOCTH.
2. PoJsib 3kciepuMenTa B KU3HU YesioBeKa (34)
Cucrema elMHULL, IOHATHE O KomnerorepHoe
HPSMBIX U KOCBEHHBIX | 000py/0BaHME
2 M3MEPEHUSIX
du3nuecKuil IKCIEePUMEHT. O6opynoBanue s
Bunbl ($u3nYeCKOro | 1eMOHCTpaluil
HKCIEPUMEHTA.
ITorpemnocTs U3MEpEHUs.
Bungsr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér
3 MOTPEIIHOCTH U3MEPEHUsI.
JlaGopartopnast pabota O6opynoBanue st
«3mepenne od0beMa TBepAOro | 1abopaTopHbIX  paboT U
tena». [IpaBuna opopmiaeHuss | y4€HUUYECKHX OIBITOB
4 1a00paTOpHOil paboTBHI.
3. Mexanuka (84)
PaBHOMEpHOE u | O6opynoBanue s
HEpPaBHOMEPHOE nabopaTOpHBIX  paboT U
5 JIBHKEHMUSI. YYEHHUYECKUX OIBITOB (Ha
['padpuueckoe npencrapiaenue | 6ase kommiuekros g OI'D)
6 IBHKEHUS.
Pemenue rpaduyeckux 3anad,
pacyeT OyTH W  CpeaHeH
CKOPOCTH
7 HEPABHOMEPHOT'O JBUKECHHUSL.
ITonstue MHEPIUH u
MHEPTHOCTH.
8 IlenTpoOerxHas cuia..
9 Cwia ynpyroctu, cuia Tpeanst | OGopynoBaHue AJis
JlaboparopHnas paboTa nabopaTopHbIX paboT W
«HccreoBanye 3aBUCUMOCTH | YIEHUYECKHX ONBITOB  (Ha
CHUTBI ynpyroctw, | 6ase kommiexTos a1 OI'D)
10 BO3HHKAIOILIEH B




MPYXKHUHE, oT CTEIEHU
nedopmaruu

HPY>KAHBD.

11

JlaboparopHnas pabota
«Omnpenenenue koddduimenta
TPEHUsl Ha TPUOOMETPE.

12

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHJIBI
HOPMAJIHHOTO JTABJICHHUS.

OO6opynoBaHue ISt
nabopaTtopHbIX  paboT U
YYCHUYIECKUX OIBITOB

4. 'mapocraTuka (124)

13

II;moTHOCTE.
I'epona

3amaua uaps

14

Pemrenne 3a1a4 noBBIICHHON
CJIO)KHOCTH Ha pacuer
IUIOTHOCTH

BCIIECTBA.

O6opynoBanue
JIEMOHCTpALUi

TSt

15

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH

16

JlaBiieHME KUIKOCTHM W Tasa.
3aKkoH
[Tackans

17

CooOmraronyecs Cocyapl.

Ob6opynoBanue
JIEMOHCTpALUi

TSt

18

JlaGopartopHnast pabota
«U3roroBienune
(dboHTaHA»

MOJEIN

19

JlaGopartopHnast pabota
«U3roroBienune
(dboHTaHA»

MOJEIN

20

3akoH [lackais. /laBnenue B
JKUJIKOCTSIX U Ta3ax.
['mapaBnuyeckre MallHBbI.
Coo01maroniecs: CoOCyIsbl.

O6opynoBanue st
7a00paTOpHBIX  paboT H
VYCHUYECKUX ONBITOB (Ha
0ase koMIuIekToB 11t OI'D

21

Brrrankuaromas cuia. 3aKoH
Apxumena.

Ob6opynoBanue JUTS

JIEMOHCTpALi

22

JlaGoparopHas pabota
«BprsicHeHue
TUTaBaHUS

TEI.

yCIOBUSA

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB

23

bnok 3ama4d Ha 3akoH Ilackas,
3aKOH ApXumena.

24

bnok 3ama4d Ha 3akoH Ilackas,
3aKOH ApXumena.

Ob6opynoBanue
JIEMOHCTpALUi

JUIA

5. Cratuka (104)

25

bnoxk. Peryar.

26

PaBHoOBecue
MomeHTt
MOMEHTOB.

TBEPABIX  TEI.
cunbl.IIpaBuno

O6opynoBanmne
JIEMOHCTpALUi

TSt

27

entp TSIKECTH.
Uccnenosanue Pa3IMYHBIX
MEXaHUYECKHX CHUCTEM

Ob6opynoBanue
JIEMOHCTpALUi

TSt




KoMOuHMpOBaHHBIC 33a1a49H,
UCTIOJB3YS YCIIOBUS

28 paBHOBECHSI.
KomOuHupoBanHsble 3a1auu,
UCIIOJNB3YS YCIOBUS
29 paBHOBECHS
JlaGopaTtopHnas pabota O6opynoBanue st
«M3rortoBrienue padoraromieit | maboparopHeIx  pabor U
CUCTEMBbI OJIOKOBY». | yYUEHHYECKUX OIBITOB (Ha
Odopmnenue 6aze komruiekToB st OI'D
30 paboTHI.
Pabota HaJ MIPOCKTOM
«bnokm».
Jlaboparopnas pabota
«HM3roroBrnenue paboTaroIIeH
31 CUCTEMBI OJIOKOBY.
JlaGopartopHnast pabota O6opynoBanue st
«M3roroBnenue pabortaromieit | mabopatopHbIXx  paboT U
32 CHCTEMBI OJIOKOBY. YUEHHYECKUX OIBITOB
33 Odopmienue paboThI. KommbrorepHoe
34 3amuTa mMpOCeKTOB. obopyoBaHue
KajiengapHo-temaTnyeckoe njianHupoBanue 8 kjace
No | Jlata Tema 3aHaATHA Hcnoabn3oBanue pUMeYaHue
n/1 | mpoBeACHUs odopynoBaHust
Ilnan | ®akr HeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HAINPaBJIEHHOCTEl
«Touka pocray»
1. BBenenue (14)
Beognoe 3amstme. llenm u | Komnberoreproe
3a/a4u Kypca. TexHuka | o6opynoBaHue
1 0€30MaCHOCTH.
2. TenuioBble siByenus (12 v)
Pa3znoobpaszue terioBbix | KommnberorepHoe
aBieHui. TeroBoe pacuipeHue | 000opyJaoBaHUE
2 Tel.
JIaGoparopHas paboTa O6opynoBanue as
«3mMeHenust UTHBI Tela Ipu 1abopaTopHbIX paboT
HarpeBaHuU U OXJIAXKICHUN. u YU4EHUYECKUX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanne  JIst
TETIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIIHA
4 BO3/yXa.
JIaGoparopHas paboTa O6opynoBanue ams
«3mepenne yaenbHOU 1abopaTopHbIX paboT
TETMIOEMKOCTH PA3INYHbIX u YUEHUYECKUX
5 BEIIIECTBY. oneiToB  (Ha  0aze
6 IInaByieHnE U OTBEPAECBAHHUE. KOMILIEKTOB Jy1st OI'D




JlaGoparopHas paboTta «OTIMBKa
napauHOBOTO COJITATHKAY

JlaGopaTopHas pabota O6opynoBanue st
«Habnroienune 3a riaBJIeHUEM nabopaTopHBIX paboT
TIBaa» u YU4EHUYECKUX
7 OIBITOB
Pemenue onumnuagHeix 3a1a4 O6opynoBanue  [UIst
Ha ypaBHEHHE TETJIOBOTO | IEMOHCTPAIHii
8 Oananca
Pemenue onmuMnuamaeix 3a1a4 Ob6opynoBanue s
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB | IEMOHCTpauit
10 JlabGopaTopus kpuctaiorpadpuu.
Hcnapenne u KOHJCHCAIHSL. Ob6opynoBanue s
11 JIEMOHCTpAINI
CocraB atmMocdepsl, Ob6opynoBanue s
HalIto/IeHue mepexoa JIEMOHCTpAIHi
HEHACBIIIICHHBIX ITAPOB B
12 HaCBIILIEHHBIE.
Bnaxnocts Bo3zayxa Ha pasHbix | ObopynoBanue Ui
13 KOHTHHEHTAX JIEMOHCTPAIIHIA
3. DuiekTpuveckue siBjeHus (84)
Mukpomup. Monenu atoma, O6opynoBanne  Jist
14 cyuiectBoBaBume 10 Hayasa XIX | nemoHcTpanuii
HcTopust OTKpBITHS U JEHCTBUS KommerotepHoe
15 rajbBaHUYECKOTO JIEMEHTA obopyoBaHue
Uctopus CO3/1aHUA
a5eKTpOohOopHOH
16 MaIIHHbI
OnsiTel Bonbra. Onekrpuueckuii | KomnbrotepHoe
17 TOK B 3JIEKTPOJIUTAX. o0opynoBaHue
Pemenne onumnuanueix 3a1a4d Ha | O6opynoBanue IS
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTPAIIHIA
Habmonenue 3aBUcCUMOCTH ObopynoBanue ISt
COIIPOTHBIICHUS IPOBOJIHUAKA OT | JIEMOHCTpAIUit
19 TEMIEPATYPHI.
JlabopaTopHas pabota O6opynoBanue st
«OrmpeneneHue CTOMMOCTH 1abopaTopHBIX paboT
M3PACXOJA0BAHHOU u YYECHUYECKUX
ANEKTPOIHEPTUH ombiToB  (Ha  0Oaze
10 MOIIHOCTH MOTpeOuTeNs v o | KoMIuiekToB it OI'D
20 CUETUHKY»
Pemenue onmummnuaaHbIx 3a1a4 O6opynoBanne  JIst
21 Ha TETIOBOE JICHCTBHE TOKA JIEMOHCTpAIIHA
4. DJIeKTPOMATHUTHBIE siBJIeHUs (34)
DIIEKTPOMAarHUTHBIE SIBIICHMUS. O6opynoBanue ISt
DNEeKTPOU3MEPUTEbHBIE JIEMOHCTpAIIHA
22 TIPUOOPHI.
MaruautHas anomanus. | OGopynoBanue  Juis
MaruuTtHsle JIEMOHCTpAIUH
23 Oypu
24 PasnoBugnoctu




| JJIEKTPOIBUTaTEIICH.

5. OnTnueckue sijaenus (74)

HcTounuku cBera: TEIIOBbIE, O6opynoBanue ISt
25 JIIOMHHECIICHTHBIE JIEMOHCTpAIit
MHuorokpatHoe n3o0paxeHue
npeaMeTa B HECKOJIbKHX MIIOCKUX
26 3epKaJiax.
N3roToBUTH NEPUCKOII U C €T0 O6opynoBanue It
MIOMOIIIbIO MPOBECTHU | AEMOHCTpALIUA
27 HaOJIIOAEeHUS
[IpakTHueckoe UCIOIb30BAHNE O6opynoBanue ISt
28 BOTHYTHIX 3€pKaj JIEMOHCTpAINI
3pUTeNbHbIC WLTIO3UH, O6opynoBanue ISt
MOPO’K/IaeMBbI€ MTPETOMIIEHUEM JIEMOHCTpAIHii
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKU
Hcnonb30BaHue 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMAaTHKA B HAIIICH KU3HU . Komnerorepnoe
33 Panuo u TeneBuacHue obopyoBanue
AJbTepHATUBHBIE HCTOUYHUKU
34 sHepruu. Buael asiekTpocTaHumii
Kajiennapuo-rematuyeckoe miianupoBanue 9 kiace
No | Jlata Tema 3aHATHA Hcnoab3oBanue pUMeYaHue
n/1 | mpoBeACHUs odopynoBaHust
Ilnan | Pakr HHEeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HANPaBJIEHHOCTEH
«Touka pocray»
1. BBenenue (14)
BBognoe 3amstue. llenm wu | KomnbroTepHoe
3a/a4u Kypca. Texnuka | o6opyaoBaHue
1 0€30MacHOCTH.
2. Kunemartuka (7 4)
CrniocoObl onucanus O6opynoBanue Uit
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAaIil
[IpsimonuHEtHOE paBHOMEPHOE O6opynoBanne  Jist
JBUYKEHUE o IJIOCKOCTH? | I€MOHCTpauui
Cmotps
3 13 KaKOW TOYKHU HAOJI0IaTh
OTHOCUTENBHOCTD JIBUXKEHHUS. O6opynoBanue ISt
4 CrnosxeHue IBUKCHUI. JIEMOHCTpAIUH
Jlabopamopnvie pabomui: ObopynoBanue s
«3yuenme nBukeHus: CBOOOJHO | JabopaTopHbIX paboT
najaroiero tenay, «Mzyuenue u YUYEHHUYECKHUX
5 JBIDKEHUS TeJIa TI0 OKPY)KHOCTHY | OTIBITOB
Kak u xyna monerena sumneBas | OOopynoBanue  Juis
koctouka? Pacuer TpaekTopun JIEMOHCTpAIHit
6 JBUKEHUS TEJ U EPCOHAKEN




pacckasoB P.Pacms 0
MioHxay3eHe
Hcropuueckast peKOHCTPYKIHS O6opynoBanue  mis
OIIBITOB lNanunes 10 | IEeMOHCTpauun
OIIpEJICJIEHUI0
7 YCKOPEHUS g.
OmnpeneneHue CKOpOCTU Ob6opynoBanue s
PaBHOMEPHOTO JBMKEHUS TIPU JIeMOHCTpaIui
HCIIOJIb30BAHNUY TPEHAXKEPA
8 «OeroBast TOPOKKa.
3. Innamuka (84)
Cuna Bony, cuna yoexxaenust i | O6opyaoBanue  Juis
9 cwia - pu3ndeckasi BeIuuuHa? JIEMOHCTPAIIHA
Jlabopamopuas paboma: O6opynoBanue st
10 «M3MepeHne Macchl Tenay na0opaToOpHBIX paboT
JIBm>xeHue Tenna moj ASHCTBUEM 5 YYEHUYECKUX
11 HECKOJIBKUX CHJI OIIBITOB
JIBuxeHue cuctemsl cB3aHHbIX | OOopynoBaHue  Juid
12 TEN JIEMOHCTpPAINI
Jlabopamopnvie O6opynoBanue st
pabomuwi: «3ydyeHue TpeHus | mabopaToOpHBIX padoT
CKOJIBKECHUS u YYECHHUYECKIX
13 OTIBITOB
Junamuka paBHOMepHOro | O0opynoBanue s
14 JIBYDKEHUS 110 OKPYXKHOCTH JIEeMOHCTpalui
Hctopus pa3Butus | O6opynoBanue s
MIPEACTABICHUI JIEMOHCTpALUiI
0 Bcenennoii. Conneunas
15 CUCTEMA.
OTKpbITHS HAa KOHYMKE Tepa. O6opynoBanue s
[IepBbIe HCKYCCTBEHHBIE | IEMOHCTpAil
CITyTHUKH
16 3emim.
4. UmnyJibe. 3aK0H cOXpaHeHusi HMNYJIbca (349)
17 Kak BBI IXTy Ha30BETE... KomnerotrepHoe
PeaktuBHOE JIBMOKCHHE B | o0opynoBaHue
18 MIPUPOJIE.
Paccnenosanue JITII ¢ momompro | KomnerorepHoe
19 3aKOHA COXPaHEHMsI HMITyJIbCa 000py10BaHue

5. Cratuka (24)

Jlabopamopnas paboma:
«OrmpeneneHue MeHTPOB Macc

O6opynoBanue st
n1a00paTOpHBIX paboT

pPa3IUYHBIX TeJ (TPH Crocoda)» u YYEHUYECKUX
20 ONBITOB
[Ipumenenne npocteix | Komneroreprnoe
MEXaHH3MOB B CTPOUTENLCTBE: OT | 000OpyI0BaHHE
3eMJISTHKH 10
21 Hebockpeda
6. Mexanuyeckue KoJjie0aHusi ¥ BOJHBI (34)
Bunnl MasATHUKOB " ux | O6opynoBanue s
22 KoJe0anuii JIEMOHCTpAIil




23

Yrto nepeHocut BoiHa?

Konebarenbubie CHUCTEMBI B

24 MIPUPOJIC U TEXHUKE
7. DJIeKTPOMATHUTHBbIE KOJIeOAHUS W BOJHBI (24)
DKcrepuMeHTalIbHAsI TPOBEpKa KommnbroTepHoe
25 cBoiicTB OM BOJIH. 00opyoBaHue
HUccnenosanue Komnerorepnoe
AJIEKTPOMArHUTHOTO o0opynoBaHue
26 nznydyenus CBU-neun
8. OnTuka (44)
. U3roToBnenue Moaenu KommnbrotepHoe
27 KaJIeHI0CKoIIa. obopyoBaHue
DKcrepuMeHTalIbHAsI TPOBEpKa OOopynoBanue st
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpaIuii
Jlabopamopuas paboma: O6opynoBanue st
«M3mepeHne moka3aTens nabopaTopHBIX paboT
MPETIOMIICHUS BOJIBI» u YYCHHUYECKIX
29 OTIBITOB
Kak oTnmyarorcs mokasarenu OOopynoBanue st
30 MPETIOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIuii
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Mornmomenne wu  wucnyckanue | KommerorepHoe
cBeTa obopyoBaHue
31 aromamu. Onruyeckue crekTpol. | KommberotepHoe
Hsmepenne KIIJ[  conneunoii | o0opynosanue
32 Oarapeu
BnusiHre paguoakTHBHBIX
33 W3ITYYCHUN Ha KHUBBIC OPTaHU3MBI
CriocoOBbI 3amuThl OT
34 paJIMOAKTUBHBIX U3ITy4EHUI




