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IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUS TPOT'PAMMBI BHEYPOYHOM NESATEJIBHOCTH
«IKcnepuMeHTapHii Mo pu3nKe» (C HCIMOAb30BaHHEeM 00opyaoBanus «Touka pocra») B 7-9 Kkiaccax.

Peanuzariust mporpaMMsbl CIIOCOOCTBYET JJOCTHIKCHHUIO CIICIYIOIIUX Pe3yIbTATOB:
JInyHOCTHbBIE:

B cepe TMUHOCTHBIX YHUBEPCANTBHBIX YUESOHBIX JEHCTBUN y4YaIUXCsl:

* yaeOHO-TIO3HABATEIHHBIN HHTEPEC K HOBOMY YI€OHOMY MaTepHaiy M crioco0aM pelieHus] HOBOH 3a/1auw;

* OpHWCHTalWsSd Ha TOHUMAaHWE TPHUYMH ycleXa BO BHEYUYCOHOW IEATEIHPHOCTH, B TOM YHCJIEC HAa CaMOAHAIN3 H
CaMOKOHTPOJIb Pe3yiIbTaTa, Ha aHAIU3 COOTBETCTBHS PE3yJIbTAaTOB TPEOOBAHUSIM KOHKPETHOM 3a/1a4H;

* CITOCOOHOCTH K CAaMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTA BHEYYEOHOM e TENLHOCTH;

Obyuarowuiics NOIYHUM 803MONCHOCHIb OISl (POPMUPOBAHUL:

* BHYTPECHHEH MO3MIIMUA IIKOJbHUKA HA YPOBHE IMOJIOXKUTEIBHOTO OTHOIICHMS K INKOJIE, MOHMMAHUS HEOOXOAMMOCTH
YUYeHUs], BRIPAKEHHOTO B TIPe00IalaHui y1eOHO-T03HABATEIFHBIX MOTHBOB;

* BRIpAXXCHHOM YCTOMYNBOH ydeOHO-TT03HABATEILHON MOTHBAIIMH YICHHS;

* YCTOMYHMBOTO Y4E€OHO-IT03HABATEILHOI'O HHTEPECa K HOBBIM OOIINM CIIOco0aM pelieHus 3aaad.

MeTanpeameTHbie:

B cdepe peryissiTUBHBIX YHUBEPCATIBHBIX YUEOHBIX ACUCTBUH yUaIXCS:

* [UJAHUPOBATh CBOU JCHCTBUS B COOTBETCTBHMHM C MOCTABJIEHHON 3aJa4Yeil U YCIOBUSAMH €€ peaju3aliy, B TOM 4HCie BO
BHYTPEHHEM ILJIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE MIPABUJIA B MJIAHUPOBAHWN M KOHTPOJIE CIIOCO0A PEIIeHNS;

* OCYILECTBIISITh HTOTOBBIM M MOLIATOBBI KOHTPOJIb TI0 PE3yJbTaTy;

* OLICHMBATh NPaBHJILHOCTH BBIIOJIHEHHs AEHCTBUS Ha ypOBHE aJIeKBATHOH PETPOCHEKTHBHOW OLEHKH COOTBETCTBHSI
pe3yIbTaTOB TPEOOBAHMSIM TAHHOH 3a7]a9d U 33JJaYHON 00JIaCTH;

* QJICKBATHO BOCIPUHUMATh IPEJIOKEHUS U OLICHKY YUHUTEIEH, TOBApUILEH, pOIUTENEH U APYTUX JIOACH;

* pa3nuy4aTh crocol U pe3ynbTaT ACUCTBHSL.

Obyyarowuiicst nOaAYYUM 03MOICHOCHb HAYYUMCAL:

* B COTPYIHHYECTBE C YUUTEIEM CTABUTh HOBbIC yIeOHBIC 3a/1a4H;

* IPOSIBIIATE MO3HABATENILHYIO HHULIUATHBY B y4eOHOM COTPYJHHYECTBE;

* CaMOCTOSATEJIBHO aJ€KBAaTHO OLICHWBATh IPAaBHJIBHOCTH BBIIOJIHEHUS ACHCTBUS U BHOCUTh HEOOXOANMBIE KOPPEKTUBHI B
HCIIOJIHEHHE KaK II0 X0y €T0 peajn3alny, TaK U B KOHLIE AeHCTBHU.

B cdepe no3naBaTeNbHBIX YHUBEPCAIBHBIX yUeOHBIX JEHCTBUM ydaluxcs:

* OCYIIECTBJISATH TIOUCK HEOOXOAMMOM MH(GOPMALIUK JUIS BBIOJIHEHNS BHEYYEOHBIX 3aJaHU C UCIIOJIB30BAHUEM YUEOHOM
JUTEPaTypbl U B OTKPHITOM MH()OPMAIMOHHOM NPOCTPAHCTBE, SHIMKIIONEAUN, CIIPABOYHUKOB (BKJIIOYAsl 3JIEKTPOHHBIC,
IUQpPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

WnTepHera;

* OCYIIECTBIISTH 3aIKCh ((PUKCAIHIO) BBIOOPOYHOH MH(MOpMAIUU 00 OKPYKAFOIIEM MUpPE U 0 ce0e caMOM, B TOM YHUCIIE C
nomo1eto HHCTpyMeHToB UKT;

* CTPOHTH COOOIIEHHS, TPOCKTHI B YCTHOW U MUCBMEHHOW (opMe;

* IPOBOJUTH CPABHEHUE U KIACCU(PHUKALHUIO IO 3a1aHHBIM KPUTEPHSIM;

* yCTaHaBJIUBATh IPUYNHHO-CIEACTBEHHBIE CBSI3M B H3y4aeMOM KpYyre sIBJICHU;

* CTPOHTH PACCYKICHHUS B OPME CBSI3U MPOCTHIX CY>KACHUI 00 00BbEKTe, €ro CTPOSHHUH, CBOMCTBAX U CBA3AX;
Obyuarowuiics NOIY4UM 803MOACHOCIb HAYYUMbCA:

* OCYILECTBIISTh PACIIMPEHHBIN TOMCK HHGOPMAIIUK C UCIIOIb30BAaHUEM PECYPCOB OMOIMOTEK U ceTu MHTepHeT;

* 3aITUCBIBATh, (PUKCHPOBATH HHPOPMALIUIO 00 OKPYKAIOIIUX SBICHUIX C MOMOIIBI0 HHCTpyMeHTOB UKT;

* OCO3HAHHO U TIPOU3BOJILHO CTPOUTH COOOIICHHUS B YCTHOW M MMCBbMEHHOU (opMme;

* OCYIIECTBISATH BBIOOP HanOomee 3(h(heKTUBHBIX CIOCOOOB pEelIeHus 3a7ad B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOMTB JIOTUUECKOE PACCYKICHUE, BKIIIOYAIOIIEE YCTAHOBICHUE IPUUNHHO-CIIEICTBEHHBIX CBA3EH;

* MOTYT BBINTH Ha TEOPETUUYECKUI YPOBEHB PEIICHUS 33/1a4: PELIEHHE TI0 ONPEEIEHHOMY IIaHy, BIIaJIcHHEe OCHOBHBIMU
MIpHEMaMH PELIEHHS], OCO3HAHUS AEATEIBHOCTH MO PELLICHUIO 3a1a4H.

B chepe koOMMYHMKATHBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUN YUaIIUXCS:

* aJIeKBaTHO HCIOJH30BaTh KOMMYHUKATHUBHBIE, MPEXKAE BCETO - pPEUYEBBIC, CPEACTBA IS DEUICHHS pPa3IMIHBIX
KOMMYHHMKAaTUBHBIX 3a/1a4, CTPOMTH MOHOJIOTMYECKOE COOOIICHHE, BIAaIeTh IUATOTHYECKON (OPMOH KOMMYHHKAIUH,
HCHONB3Ysl, B TOM 4ucie cpenctsa u uHCTpyMeHThl KT 1 qucTaHimoHHOrO O0IEeHHUS;

* JIOIyCKaTh BO3MOXKHOCTh CYLIECTBOBAHHUS Y JIIOEH pa3iIMUYHBIX TOUEK 3PEHHUS, B TOM YHCIE HE COBIAJAIONINX C €ro
cOOCTBEHHOH, U OPUEHTHPOBATHCS HA MO3UIHUIO MTAPTHEPA B OOLICHUU U B3aUMOACHCTBHM;

* YUUTHIBATh Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMY Pa3INYHBIX MO3UIMH B COTPYIHUICCTBE;

* opMyITHpPOBaATH COOCTBEHHOE MHEHHE W TTO3UIIHIO;



* JIOTOBapvBAThCA W TPUXOIAUTH K OOIIEMY pEIIeHHI0O B COBMECTHON JEATEIHHOCTH, B TOM YHCJIE€ B CHUTyallUd
CTOJIKHOBEHMSI HHTEPECOB;

Obyuarowuticss NOIYYUM B03MONCHOCHb HAYYUNBCA:

* YUUTHIBATh U KOOPAWHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHON MO3UIIMH APYTHX JIOCH;

* YUUTHIBATH Pa3HbIe MHEHUSI H MHTEPECHl U 0OOCHOBBIBATH COOCTBEHHYIO TIO3UIIHIO;

* IOHUMATh OTHOCHTEIHHOCTh MHEHHUH H MOIXO0B K PEIIEHUIO IPOOIEMEI;

* apTYMEHTHPOBATh CBOIO MO3WIUIO M KOOPJAMHHUPOBATH €€ C MO3UIMAMH MapTHEPOB B COTPYAHWYECTBE MPH BHIPAOOTKE
00ILIero pemeHns B COBMECTHON ACATENLHOCTH;

* 3aJ]aBaTh BOIIPOCHI, HEOOXOIUMBIE Il OPraHU3alui COOCTBEHHON AEATENFHOCTH U COTPYAHUYECTBA C TAPTHEPOM;

* OCYIIECTBIISITH B3AWMHBIA KOHTPOJb M OKa3bIBaTh B COTPYIHUIECTBE HEOOXOAUMYIO B3aMOITOMOIIIb.

IIpexmerHbIe:

- OPHEHTUPOBATHCS B SABICHUSIX U OOBEKTaX OKPYXKAIOIMIETO MUPA, 3HATh TPAHULIBI UX PUMEHUMOCTH;
- IOHUMATH OTpeeNieHHsT PUINUECKUX BEIIMYMH M IOMHHUTH OIpeenstomue GopmMyIs;

- IIOHUMATPH KaKUM (PH3HUYECKUM TPUHIUIAM 1 3aKOHAM TTOYUHSIOTCS T€ WM UHBIE OOBEKTHI U SBICHUS PUPO/IBI;
- 3HaHWME MOJIEJH TTONCKA PEIIeHUH TS 3a/1a9 110 PH3HKE;

- 3HaTb TEOPETUYECKUE OCHOBBI MATEMATHUKH.

- IPUMeYaTh MOJIENH SIBIICHUN U 0O BEKTOB OKPY)KAIOIIET0 MHPAa;

- aHAJIM3UPOBATh YCIOBUE 33]1a4H;

- mepeopMyITHPOBATh U MOJEINPOBATH, 3AMEHITh UCXOAHYIO 3a7a49y APYTOi;

- COCTaBJIATH IUIAH PELICHMUS,

- BBIJIBUI'aTh U IPOBEPATH IPEIaracMble I PELICHUs TUIIOTE3bL;

- BJIQJIE€Th OCHOBHBIMU YMCTBEHHBIMH OIIEPALMSIMU, COCTABIISIOIIMMU IOUCK PEIICHUS 3aJa4H.

COAEPKAHUE ITPOI'PAMMBbI BHEYPOYHOU JAEATEJBHOCTH
7 kaace

BBenenue. Beognoe 3ansatue. Llenn u 3amaun kypca. TexHuka 6€301macHOCTH.

Posib 3KkcniepMeHTa B AKU3HM YeJ0BEKA.

Teopus: I3yuutb OCHOBBI TE€OPUM HOrpemrHocTeil. I[lorpemHoCcT mpsMbIX M KOCBEHHBIX WU3MEPEHUM, MaKCHUMalbHasd
MOTPEIIHOCTh KOCBEHHBIX M3MEPEHHH, y4eT IMOTPEHIHOCTeHl M3MEepeHWd Npu mocTpoeHuu rpadukoB. [IpencraBnenue
pe3ynbTaToB M3MepeHuid B hopme TaluIl U TparKOB.

Ipaxmuka: OCHOBBI TEOPUHW TIOTPEIIHOCTEH MPHUMEHSTH NMPH BHINOIHEHWH 3KCIIEPUMEHTAIBHBIX 33]1a4, MPaKTHIECKIX
paboT. (¢ ucnoJb3oBanueM obpopynoBanus «Touka pocray)

Xapaxmepucmuxa 0CHOBHBIX 8U008 OesIMENbHOCTIU:

[IpuBoauTh TpUMEPH OOBEKTOB M3ydeHUs (Gu3nku (pu3udeckue sBICHHUSA, (HU3MIECKOE TEJIO0, BEUIECTBO, PU3NIECKOE
nonie). HaGmonate v aHamu3upoBaTh GU3MUecKue SBleHus (PUKCUPOBATh N3MEHEHUsSI CBOWCTB OOEKTOB, CPABHUBATH UX
n 0000mare). Ilo3HaKOMUTBCS C 3KCIEPUMEHTAJIbHBIM METOJIOM HCCieoBaHui Npuponsl. COopka mpuOOpoB u
KOHCTpYKIMi. Mcrnoip3oBaHne W3MEPUTENBHBIX NPUOOPOB. BrIMomHEeHWE 1a0OpaTOpPHBIX M MPAKTHYECKUX pPadoT.
Jlmarsoctuka 1 ycTpaHEHUE HEMCIIPABHOCTEN

npubopoB. BeicTpanBaHue TUIIOTE3 HA OCHOBAHUH NMEIOIIUXCS TAaHHBIX.

Mexanuka.

Teopus.: PaBHOMEpHOE W HepaBHOMepHOEe nBIKeHWe. ['padudeckoe mpencrapieHue ABMWKCHHS. Pemenue rpadudeckux
3ajJ1a4, pacueT MyTH U CPeIHe CKOPOCTH HepaBHOMEpHOro ABMkeHus. [lonarue uneprun u nHepTHOCTH. LleHTpobexHas
cuna. [Ipumenenne qaHHBIX PU3UYECKUX MTOHATHH B )KU3HEACATENLHOCTH YenoBeka. CHiia yrpyrocTu, cuia TpeHHs.
Ilpaxmuka: VccnenmoBanne 3aBUCHMOCTH CHIIBI YIPYTOCTH, BO3HHKAIOMIEW B MPYXHWHE, OT CTEIEHH AeopMaruu
npyxunsl. Onpenenexue koddduimenta TpeHus Ha TprOoMeTpe. (¢ Henoib30BaHneM 00opynoBanus «Touka pocray)
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHHUS OT CHJIBI HOPMaJIbHOTO IaBIICHMS.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesAMENbHOCIU.!

Amnanmu3 tabnui, rpadukos, cxeMm. Ilouck oOBsICHEHNS HAOIIOMaeMBIM COOBITHAM. OTpeseieHHe CBOWCTB MPUOOPOB TI0
YyepTexkaM M MOJENSM. AHalM3 BO3HMKAIOUIMX NPOOJIEMHBIX cUTyauuid. M300paxkaTh cucteMy KOOpAMHAT, BBIOMpATh
TENO OTc4éTa M CBA3BIBaTH €r0 C CHUCTeMOH KoopAauHar. lcmonb3oBaTh cCHCTEMY KOOpPAMHAT M HM3y4YEHHS
MIPSIMOJIMHEWHOTO NBKeHHS Tena. COopka mpuOOpoB M KOHCTPYKIMA. Mcmonp3oBaHWE W3MEPHTENBHBIX MPHOOPOB.
BeimosiHeHHe 1a0OpaTOPHBIX M HPAKTHYECKHX padoT (¢ McmoJib3oBaHHeM oGopynoBanusi «Touka pocray).
JlmarHoctrka U ycTpaHeHHe HEUCHpaBHOCTEH MpHOOpOoB. BricTpanBaHWe THIIOTE3 HA OCHOBAHWW WMEIOIIMXCS JTaHHBIX.
KoucTtpynpoBanne u MonenupoBaHue. BrlmomHeHe 3aaHNi 1O YCOBEPIIEHCTBOBAHUIO MPpHOOpOB. Pa3zpaboTka HOBBIX
BapUAHTOB ONBITOB. Pa3pa0oTka W MpoBepKa METOJUKH JKCIIEPHUMEHTaJbHOH padoThl. Pabora B Manbix Tpymnmax.
AHaTU3UPYIOT, BBIOUPAIOT U 000OCHOBBIBAIOT CBOE pelieHue, AeHcTBUs. [IpencTaBieHne pe3yabTaToB MapHOM, TPYIIIOBOM
JIeATEIbHOCTU. YYacTHE B IUAJIOre B COOTBETCTBUU C IPABWIIAMH PEUYEBOrO IMOBEICHUSI.

I'mapocraruka.



Teopusa: 3akon Apxumena, 3akoH Ilackains, rUapocTaTHYECKOE AaBICHHE, COOOIIAIONIUECS COCYIbI, THIPAaBINYECKHE
MaIIHBIL.

Ilpaxmuka: 3a0auu. BRITAIKMBAIONIAS CHJIA B PA3IMYHBIX CHCTEMax; MPUOOPHI B 3amavax (COoOOImaromIuecss COCY/bI,
THIPaBINYECKUE MAIINHBI, pplyary, 0J0KH). DKCIepUMEeHTalbHbIE 3aaHN:

1)u3mepenue cuibl ApxuMena, 2)u3MepeHre MOMEHTa CUJIbL, AEHCTBYIONIEro Ha phvar, 3)u3MepeHue

PpaboThI CHIIBI YIPYTOCTH TP MOABEME TPy3a C MTOMOIIBIO TIOIBUKHOTO WM HETIOABIXKHOTO OJI0Ka (€ MCMOJIb30BaHHEM
ooopynoBanus «Touka pocra»).

Xapaxmepucmuka 0CHOBHBIX U008 0esMETbHOCHIU:

Ananu3 tabmun, rpadukoB, cxem. Ilouck oObsicCHeHUs HaOmrOgaeMbiM COOBbITHsAM. COOpKa TPUOOPOB U KOHCTPYKITUH.
Hcnonp3oBaHne M3MEPHUTENBHBIX TPUOOPOB. BrIMmomHeHwe 1abopaTopHBIX W TpakTHdeckux paboT. JmarHoctmka u
yCTpaHeHHE HEWUCIPAaBHOCTeW TpuOOpoB. DBricTpanBaHme THUIOTE3 HAa OCHOBAaHMM HWMEIOMIMXCS  JaHHBIX.
KoncrpynpoBanue m mozenupoBanue. PaboTa B Manblx rpymnmax. AHaJU3UPYIOT, BHIOMPAIOT U OOOCHOBBIBAIOT CBOE
pewenue, nevictBus. llpencraBneHue pe3yabTaTOB HapHOW, IPYNIOBOM aAesTensHOCTH. [loaroToBka cooOmieHWid u
JOKJIaZIOB. YYacTHe B JUAJIOTe B COOTBETCTBUH C MTPABIJIAMHU PEYEBOTO TIOBEJCHHUS.

CraTuka.

Teopus. bnok. Peiuar. PaBHOBecue TBepAblx Ten. YcnoBusi paBHoBecusi. MomeHT cuinbl. [IpaBuno mMomenToB. LleHTp
TshkecTd. lccnenoBaHne pa3nUyHBIX MeXaHWYeCKHX cucteM. KoMOWHWpOBaHHBIE 3a/ladyd, WCIIONB3YS YCIOBHS
paBHOBECHSI.

Tlpaxmuxa: V3rotoBneHue paboTarolieii CUCTEMBI OJIOKOB.

Xapaxkmepucmuxa 0CHOBHbIX 8UO08 OesAMENbHOCIU.!

Amnanmu3 tabnui, rpadpukoB, cxeM. [louck 00bsIcHeHHs HAOMIOMaeMBIM COOBITHSIM. OTpeeeHre CBOMCTB IPUOOPOB IO
YyepTekaM W MOJENSAM. AHAIW3 BO3HUKAIOMIMX MPOOJEMHBIX cuTyanuid. HabmomaTh neiicTBUE MPOCTBIX MEXaHHU3MOB.
[lo3nakomuThCs € (U3MYECKOM MOJIENbI0 «abcoMoTHO TBEpHOE Teno». Pemars 3agaud Ha TOpUMEHEHHE
ycioBus(IIpaBuiia) paBHOBECHS phrdara. [IpumeHsaTs yciaoBue (IIPaBMIIO) PaBHOBECHS phIyara sl OOBSICHEHUS NECHCTBUS
Pa3IMYHBIX WHCTPYMEHTOB, HCIIONB3yEMBIX B TEXHHWKE W B ObITy. COOpKa NpUOOPOB M KOHCTPYKIMHA. Mcnonb3oBaHue
HU3MEpUTENBHBIX TPUOOPOB. BhimonHeHne 1abopaTOpHBIX U NPaKTHUECKUX padoT. Juarnoctuka u

ycTpaHeHHe HeHclpaBHOCTel mpuOopoB. BeicTpamBaHWe TruIOTe3 HAa OCHOBAaHMM HMEIOIIMXCSA  JAaHHBIX.
KonctpynpoBanne n MopenupoBanue. BrimoHeHe 3aaHNil 1O YCOBEPIICHCTBOBAHHUIO MPHUOOpOB. Pa3paboTka HOBBIX
BapHaHTOB OMBITOB. Pa3paboTka 1 mpoBepka METOJUKHU SKCIIEPUMEHTATBHON paOOTHI.

PabGora B mambix rpynmnax. AHaTU3UPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pelieHue, neiictBus. llpencraBneHue
pe3yInbTaToOB MapHOH, TPyNNoBOl aearenbHOCTH. [loaroroBka coolmeHwit u qoknanoB. OCYIIECTBISIOT CaMOOICHKY,
B3aMMOOLIEHKY JIE€ATENIbHOCTH. YUYacTHe B JUAJIOre B COOTBETCTBUH C IIPABUIIAMH PEUEBOT0 MOBEACHHUS.

8 kiacce

TermioBble sIBJICHUS.

TennoBoe pacmmpenue ten. [Iporeccs! nuaBneHns U OTBEpIEBaHUs, HCIIAPEHUS U

koHJeHcanuu. Temtonepenaya. BiakHOCTh BO3AyXa HAa pa3HbIX KOHTHHEHTAX.

Jemoncmpayuu: 1. Habmonenne TasHUS JbJa B Boje. 2. CKOPOCTH HCIAPEHUS Pa3IMIHBIX KUAKOCTeH. 3. TerioBbie
JIBUTATEIH OyyIIero.

Jlabopamopuvie pabomei (¢ HMcnonb3oBaHueM oGopynoBanusi «Touka pocray): 1. V3meHeHus UIMHBI Tena MpU
HarpeBaHuM W oxjaxaeHuu. 2. OTnuBka napaduHoBOro coiyatuka. 3. Habmronenne 3a mnasnenueM jbnaa 4. OT dero
3aBHCHUT CKOPOCTh McTapeHus xuakoctu? 5. HabnroneHne TenaonpoBOAHOCTH BOABI M BO3yXa.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 OeAmMeNbHOCHIU:

CamocTtosTennbHO (hOPMYITUPYIOT MO3HABATENFHYIO 33a1ady. YMEIOT C TOMOIIBI0 BOMPOCOB MOOBIBATH HEIOCTAIOIIYIO
uHpopManuo. lcnoiap3oBaHHE H3MEPHUTENBLHBIX MPUOOPOB. BhIMomHeHWE 1a0OpPaTOPHBIX W IMPAKTUYECKUX padoT.
JuarHoctuka u ycTpaHeHHE HeUcIpaBHOCTEH NMpuOOpoB. BricTpanBaHKe THIIOTE3 HA OCHOBAaHMH MMEIOIIUXCS JaHHBIX.
KoHcTpynpoBanue u MOJEIMpPOBaHUE.

BrimonHeHne 3agaHuil MO0 yCOBEPIIEHCTBOBaHMIO NMPUOOpPOB. Pa3paboTka HOBBIX BapHaHTOB OIBITOB. Pa3paboTka u
MpoOBEpKa METOJMKH SKCIepUMEHTaNbHOW paboTel. PaboTa B Manmpix Tpynmax. AHQJIM3UPYIOT, BBEIOMpAOT U
000CHOBBIBAIOT CBOE peleHue, AeicTBus. [IpeacTaBienne pe3ynbTaToB MapHOW, TPYIIIOBON AESTENFHOCTH. YYacTHE B
JIMAJIore B COOTBETCTBUU C IIPABUIIAMH PEUYEBOTO

MIOBE/ICHUS.

DJIeKTpHYecKue sBJICHUS.

Mukpomup. Mogenu aroma, cymectBoBaBmue 0 Hadana XIX. Mctopust OTKpBITHUS M JOEHCTBUS TaJbBaHUYECKOTO
aneMeHnTa. Mcropus cozmanus 3aekTpodopHoi MamnHbl. OnbIT BosbTa. DIeKTpUYECKUI TOK B 3JICKTPOIUTAX.
Hemoncmpayuu: (¢ ucnoib3oBaHueM odopynoBanus «Touka pocray)

1. Mogenu atomoB. 2. ["albBaHUYECKHE DIIEMEHTHI. 3. DekTpodopHoii MamwHbL. 4. OnbiTel Bonbra u I'anbBanmy.
Jlabopamopuvie pabomur: 1. CoznaHue raJbBaHUYECKUX JEMEHTOB U3 MOJIPYYHBIX CPEACTB. 2. DIEKTPHUYECKHH TOK B
KHUJKOCTSAX CO3TAHUSA «30J0TOTO KIIIOYHKAY) .

Xapaxmepucmuka OCHOBHBIX BUJIOB JA€SITEIbHOCTH:

YpaBisioT CBOCH IMO3HABATENIHHONH M y4eOHOH NeATeThHOCTHIO TOCPEACTBOM ITOCTAHOBKH IIEJICH, TUTAHMPOBAHUS,
KOHTPOJISI, KOPPEKIMKA CBOMX ACWUCTBHI M OLIGHKU YCIEIIHOCTH ycBoeHHUs. CpaBHHUBAIOT croco0 W pe3ynbTaT CBOUX



JEHCTBUI C 00pa3loM - JIHCTOM conpoBoxaAeHMs. OOHApYKHUBaIOT OTKIOHEHHA. OOIyMBIBAIOT MPUYHHBI OTKIOHEHUH.
OcCy1ecTBISIOT CAMOKOHTPOJb U

B3aMMOKOHTPOJIb. Vcronp30oBaHue HM3MEPUTENbHBIX NMPHOOPOB. BrimonHeHne nabopaTOpHBIX M MPAKTUYECKUX PAOOT.
JuarHoctuka U ycTpaHeHHE HeUcIpaBHOCTEH NMpuOOpoB. BricTpanBaHKe THIOTE3 HA OCHOBAaHMH MMEIOIIUXCS JTaHHBIX.
KoncTtpynpoBanue u MozieTupoBaHHe.

DJIEKTPOMATrHUTHbIE SIBJICHUS.

MarnutHoe mosie B BemecTBe. MarHuTHas aHoMauusl. MarHuTHble OypH. Pa3sHOBHIHOCTH 37€KTPOM3MEpPUTEIbHBIX
puOOpoB. Pa3HOBUIIHOCTH DIIEKTPOIBUTATENECH.

Hemoncmpayuu (¢ Mcnoab3oBaHueM odopynoBanust «Touka pocray): 1. HarnsgHocTh MOBEICHWs BEIIECTB B
MarHuTHoM noiie. 2. [Ipe3enrtanuu o

MarHMTHOM ToJie 3eMJTH M O MarHUTHBIX Oypsx. 3. JleMoHcTpalus pa3HOBUIHOCTEH 3JIEKTPOU3IMEPUTENBHBIX MPHOOPOB.
4. HarnsagHoCTh pa3HOBUAHOCTEN JIEKTPOBUTATENEH.

Jlabopamopuwvie pabomei: 1. MccnenoBanue pa3anyHbIX JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB.

Xapaxmepucmuka 0CHOBHBIX 8U008 0eAMENbHOCTIU!

VYHpaBisoT cBoel IO3HABATENBHOW M Y4eOHOH JEsTENBHOCTHIO IMOCPEICTBOM IOCTAHOBKU LeJICH, TUIAHUPOBAHMUS,
KOHTPOJISI, KOPPEKLMK CBOMX ACUCTBUH M OLIGHKU YCIEIIHOCTH yCBoeHHs. CpaBHHUBAIOT croco0 W pe3ynbTaT CBOMX
JNEUCTBUM ¢ 00pa3loM - JHCTOM CONMpoBOXKAeHUs. OOHApYKMBaIOT OTKIOHEHHUS. OOLyMBIBalOT NMPUYMHBI OTKIOHEHHH.
Ocy1iecTBASAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue sBJIEHHS.

VcTouHuku cBeTa: TEIUIOBBIC, JTIOMUHECLIEHTHBIE, HCKYCCTBEHHBIE. V3roTOBIEHNE KaMephl - OOCKypa M HCCIECIOBaHHUE
n300paKeHHUsT C IOMOULIBIO MoJenud. MHOrokpaTHoe H300paKeHHE IIpeaMeTa B HECKOJIBKHUX IUIOCKHX 3€pKajax.
U3roToBUTh MEPHUCKON M C €0 MOMOIIBI0 MPOBECTH HaOmoAeHus. [IpakThdyeckoe MCHOIb30BAaHHE BOTHYTHIX 3€pKall.
3pUTENbHBIE NILTIO3UH, TIOPOXKAAEMBIE

IpesIoMIIeHuEM cBeTa. Mupaku. PasBuTre BOJMOKOHHON ONTHKH. VICIIONB30BaHUE 3aKOHOB CBETA B TEXHHKE.
Hemoncmpayuu(c ncnoan3oBannem odopynoBanusi «Touka poctay)

1. Pa3znuunbie HCTOUHUKH cBeTa. 2. M300pakeHre MpeaMeTa B HECKOIBKUX

IUTOCKHUX 3epkaiax. 3. M3o0paxkeHue B BOTHYTHIX 3epKanax. 4. Vcrmonb3oBaHUE BOJIOKOHHOM ONTHKH. 5. YCTPOWCTBO
(doroarnmapaToB, KHHOPOEKTOPOB, KAJEHIOCKOTIOB.

Jlabopamopnvle pabomwi: 1. I3roTOBICHHE KaMephl - 00CKypa W MCCICIOBAHUE M300PKECHUS C TIOMOIIBI0 MOJETH. 2.
[IpakTnueckoe mpuMeHeHHE IUIOCKHMX 3epkai. 3. IIpakThdeckoe HMCHOIB30BaHME BOTHYTHIX 3epkai. 4. M3roromneHue
MIEPUCKOTIA ¥ HAOIIOAEHHS C TIOMOIIBIO MOJEIH.

Xapaxmepucmuka 0CHOBHBIX 6U008 0eAMENbHOCTU!

VYHpaBisoT cBoel MO3HABATENbHOW M YYeOHOH MESTENbHOCTBIO IMOCPEICTBOM IMOCTAHOBKU LeJIeH, TUIAaHUPOBAHMS,
KOHTPOJISI, KOPPEKLMY CBOUX AEHCTBUN U OLIEHKH YCIEUIHOCTH YCBOCHHMSA. BBIIENsoT 1 HOpMYIUPYIOT IO3HABATEIBHYIO
1esib. BeIiensoT KonudecTBEHHbIE XapaKTEPUCTHKH OObEKTOB, 3a/laHHbIe ClloBaMu. [IpuHUMAIOT 1MO3HABATENBHYIO LIENb
1 COXPaHAIOT €€ P BBHITIOJTHEHUH

yueOHBIX feiicTBuil. OCO3HAIOT CBOM ACUCTBHA. VIMEIOT HaBBIKM KOHCTPYKTHBHOTO OOLICHUS B MaJIBIX TPYIIIAX.

Yes10BeK U NPUPOIA

ABTOMaTHKa B Hamled >KM3HU. [IpuMepbl MCTOIB30BaHUA aBTOMAaTHYECKHX YCTPOWCTB B HayKe, Ha MPOU3BOACTBE U B
ooiry. CpenctBa cBs3u. Pagno u TeneBuaeHue. AJNbTEpHATHUBHbIE HCTOYHMKH 3HEPrHH. BuIbl 31eKTpoCTaHLUI.
Heo6xomumMocTh 5KOHOMHUN TPUPOIHBIX PECYPCOB M MCHOJIB30BAHUS, HOBBIX 3KOJIOTUYHBIX M O€30MaCHBIX TEXHOJIOTHH.
Hayka u 6e3omacHOCTb Jr0/1€H.

Hemoncmpayuu: 1. poTomMarepuansl U claiIsl o TEMe.

Jlabopamopuvie pabomoi: 1.13yueHne 1ecTBUN CPEACTB CBA3H, PAJIUO U TEICBUICHHUS.

Xapaxmepucmuka 0CHOBHBIX 8U008 OESAMENbHOCTIU:

CaMoCTOATEIIEHO (POPMYITHPYIOT MTO3HABATEIBHYIO 3a/1a4y. Y MEIOT (WM Pa3BUBAIOT) CIIOCOOHOCTH C MMOMOIIIBIO BOITPOCOB
JI0OBIBATh HEJOCTAOIYIO HH(DOPMALIHUIO.

9 kJiacce

KunemaTtuka

CriocoObl  ommcaHus MexaHudeckoro nBmkeHws. Cucrema otcuera. [IpsmonuneiiHoe nBmkeHue. [IpsMonunHeiHOe
paBHOMEPHOE NIBIKEHHUE MO IUIOCKOCTU. Ilepemerienre U CKOPOCTh MPU PaBHOMEPHOM MNPSIMOJIUHEHHOM ABIKEHUU T10
m1ockocTr. OTHOCUTENBHOCTS MBIKEHUA. ClioKeHUe ABMKeHUH. [I[pruHIMI He3aBUCUMOCTH ABMXeHUH. KpuBonmHeiHOe
nBKeHue. J[BmkeHne Ttena, OpOImeHHOTo O/ YIIIOM K TOPH30HTY. PaBHOMEpPHOE IBIKEHUE IO OKPY>KHOCTH. YTJIOBast
ckopoctb. [lepuon u yacrora BpameHus. CKOpocTb

U YCKOpPEHHE MPU PABHOMEPHOM JIBUYKEHUH 10 OKPY>KHOCTH.

Jlabopamopuvie pabomvi(c MCMOJAb30BaHUEM 000pyaoBaHus «Touka pocTa»):

NzyueHue nBrkeHUs] CBOOOHO MAIAOIIETO Tea.

N3yuenue ABMKEHUS IO OKPYKHOCTH.

Ipumepnvle memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PADOM:

OnpenerieHue CKOPOCTH PaBHOMEPHOTO JBMXKCHUS TIPU UCIIOJIB30BAHUHU TPEHAXKepa «OeroBast JOPOKKay.



HcTtopudeckas peKOHCTPYKIIUS OIBITOB | aiuies mo onpeneieHnio yCKOPeHHs CBOOOHOTO MaIeHUs Tell.

[Ipunumne paboTel IpUOOPOB I U3MEPEHHSI CKOPOCTEH M YCKOPEHHUIA.

[Ipumenenne cBOOOIHOTO MAJEHHUS AJSI U3MEPEHUS PEaKLUU YeJIOBEKa.

Pacuer TpaekTopuu ABMKEHMS IEpcOHakeH pacckas3os P.Pacma.

Xapaxmepucmuka OCHOSHbIX 6U008 OesimenbHOCMU: YTeHHEe W O0O0CYXKJEHHE TEeKCTa CTaTeli HMHTepHET-CalToB,
00CYy)XIeHHE JTOKJIAI0B U MPE3CHTANNN, COCTaBICHUE U PEIICHHE 3a1ad, 00CYyKIeHUE CITOCO00B perieHus (TIOIroTOBKa K
OI'D o dusmke).

Jnnamuka

Wnepunansable cucteMbl orcyera. Cuna. 3akoHel HproToHa. [IBrkeHue Tena moJ ACWCTBUEM HECKOJIBKHX CHIL
JIBU>KEHHE CHUCTEMBI CBS3aHHBIX Tel. J[MHaMHMKa PAaBHOMEPHOTO ABIMKEHUS MAaTEpHUANBHOM TOYKM IO OKPYKHOCTH.
Kraccs! cuit. 3akoH BceMHpHOTO TATOTeHH. JBrokeHue mianeT. MicKycCTBEHHBIE CITyTHHKH.

Conneunas cuctema. Mcropus pa3sutus npeacrasieHuil o Beenennoil. Ctpoenue u sBomonus BeeneHHoil.
Jlabopamopnvle pabomvi(c Henob3oBaHueM 000pynoBanns «Touka pocray):

W3mepenne macchl Tena C HUCIOJIb30BAHMEM BEKTOPHOTO Pa3JIOKEHHsI CHIIbL. M3yueHWe KWHEMaTHKHd W TUHAMHKH
PaBHOYCKOPEHHOTO JBM)KEHHUS (Ha MpUMepe MaltnHbl ATByAa). M3yueHne TpeHrs CKOIbXKEHMS.

Ipumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

HcTtopudeckas peKOHCTpYyKIMs oNbITOB KynoHa 1 AMOHTOHA IO ONPENEICHHUIO BEIHYUHBI CHJIBI TPEHHS CKOJBKEHUS.
[lepBBle NCKYCCTBEHHBIE CITYTHUKH 3E€MIIH.

Kak ornnuaroTcss MexaHHMYecKHe Mpolecchl Ha 3emile OT MeXaHW4YecKuX IporeccoB B kocmoce? Tema CosHeuHOH
cucteMbl. OTKPBITHS Ha KOHUHUKE I1epa.

Xapakxmepucmuka OCHOBHLIX 6U008 OesMeNbHOCY: YTeHHe U OOCYXIEHHE TEeKCTa CTaTell WHTEepHET-CalToB,
o0CyXIIeHHEe JOKJIaI0B M MPE3eHTAaLNi, COCTaBIIEHHE U PEIIeHNE 3a7a4, 00CYKICHUE CIIOCO00B peleHus (IOAr0TOBKA K
OI'D no ¢usuke).

HMmnynabc. 3akoH coXpaHeHUs] HMITYJIbCa

Nwmnynsc. I3MeHeHne nMirynibca MaTepraibHoi Toukn. Cuctema Tenl. 3aKOH COXpaHeHHS UMITyJIbCa.

Ipumepnvie memvl NPOSKMHBIX U UCCLEO08AMENLCKUX PAOOM.:

PeaktuBHOE nBrxkenue B npupose. Paccnenosanne JITII ¢ momonipio 3akoHa COXpaHEHUsI UMITYJbCA.

Xapaxkmepucmuxa OCHOBHbIX 6U008 OesamelbHOCmU: YTeHne W O0CYXKIEeHHE TEeKCTa CTaTeil HMHTepHET-CailToB,
oOcykaeHne JTOKJIa 0B U MPe3eHTalliil, COCTaBIeHNE U pelIeHue 3ajad, 00CyKIeHne Coco00B pelieHns (MOAroTOBKa K
OI'D no ¢usuke).

CraTuka

PaBHOBecue Tena. MOMEHT cuilbl. Y CIIOBUS paBHOBECUS TBepAOro tena. [IpocTeie MeExaHU3MBI.

Jlabopamopnvle pabomvi(c HcnoJib3oBaHHEM 000pynoBaHus «Touka pocray):

Ompenenenyne MEHTPOB MacC Pa3IMIHbBIX Te (TPH CIoco0a).

IIpumepHule membvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuMeHeHne TPOCTBIX MEXAHW3MOB B CTPOMTENBLCTBE: OT 3eMJIIHKH 10 HeOockpeba. lccriemoBaHne KOHCTPYKIHMU
BEJIOCHIIEA.

Xapakxmepucmuka OCHOBHLIX 6U008 OesMeNbHOCY: YTEHUEe U OOCYXKIEHHE TEKCTa CTaTell WHTEpHET-CalToB,
o0CyXJIeHHE JTOKIIAJIOB ¥ TIPE3EHTAINiA, COCTABJICHIE W PEIlIeHHE 3aj]a4, 00CYKJIeHNE CIIOCO00B pemieHus (IOAr0TOBKA K
OI'D no ¢usuke).

Mexann4yeckne KoJieOaHNs 1 BOJIHBI

Mexanndeckue kosiebanus. [IpeoOpazoBanue sHEPTUH MPH MEXAaHUYECKUX KojeOaHUsIX. MaTeMaTH4eCKUi U MPYKUHHBIT
MmasTHUKU. CBOOOHBIE, 3aTyXalOINe U BHIHYKICHHbIC KoeOanus. PesoHanc. Mexannueckue BOJHBL J{JIMHA M CKOPOCTh
BOJIHBL. 3BYK.

Jlabopamopuvie pabomvi(c NCMOJb30BaHHEM 000pyaoBanus «Touka pocra»):

N3yuenue xoneOaHU HUTSHOTO MasTHUKA.

IIpumepnvie memuvl NPOSKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHL. KonebaTenbHble CUCTEMBI B IPUPOJE U TEXHUKE.

Xapaxmepucmuka OCHOSHLIX 6U008 OesimeabHOCmU: YTeHHe UM O0O0CYXKJEHHE TEeKCTa CTaTeli HHTepHET-CalToB,
o0CyXJIeHHE JOKJIAI0B M MPEe3eHTAalNi, COCTaBICHHE U PEIICHNE 3aa4, 00CYKICHUE CIIOCO00B peleHuns (IOAr0TOBKA K
OI'D o dusuke).

DJIeKTPOMArHUTHbIE KO1e0aHUs M BOJIHBI

[epemennslii anexkrpudeckuii Tok. KonebarensHblil KOHTYp. BoiHyXaeHHbIe U cBoOOaHBIE DM Konebanus. DM BOJIHBI U
HX CBOMCTBA.

IIpumepHuvle membvl RPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHIHKITEI pagroCBA3M U TelaeBUAeHUA. Biamstane DM u3irydeHuil Ha )KUBBIE OPTaHNU3MEL. VI3TrOTOBICHNE YCTAaHOBKH IS
JEMOHCTpalUy ONbITOB o DOMMU.

OnektpomarauTHoe uznydenne CBU-neun. Mctopruueckas peKOHCTPYKIIUS ONBITOB AMIepa.

Xapaxmepucmuka OCHOBHLIX 6U008 OesimenbHOCMU: YTeHHe W OO0CYXKJIEHHE TEeKCTa CTaTell HHTepHET-CalToB,
o0CyXIIeHHE JOKJIAI0B M TPE3EHTAINi, COCTaBICHHE U PEIICHHE 3aj1a4, 00CYKJIeHNE CIIOCO00B pemeHus (IOAr0TOBKa K
OI'D mo ¢pusuke).

OnTuka



Ucrounnku cBera. [leficTBus cBeTa. 3aKOH NPSIMOJMHEHHOTO PACIPOCTPAHECHUS CBETA. 3aKOH OTPAKCHHS CBETa.
[TocTpoeHune n300paKeHMIA B TUIOCKOM 3epKale.

3aKOH IPEIOMIICHMSI CBETa Ha IJIOCKOM I'paHULE ABYX OJHOPOIHBIX MPO3payHbIX cpen. Ilpenomienue cBeta B mpHU3MeE.
Hucniepcusi cera. SIBneHue mosHOro BHYTpeHHero oTpaxkeHus. JIuusel. Tonkwe nuH3bI. [locTpoeHne n300pa)keHUH,
CO3/IaBacMbIX TOHKMMH JIMH3aMH. [ 1a3 u 3peHue. Onrtudeckue mpuOopEhI.

Jlabopamopuvie pabomei (¢ HCOAb30BaHKEM 000pyaoBanusa «Touka pocray):

OKcrepuMeHTa bHAas MPOBEPKa 3aKOHA OTPAKEHHUS CBETA.

W3mepenue rnokasatesns MpeaoMIIeHHs BOAbI.

Uzmepenne GoKycHOTO paccTOSHUS cOOMpArOIIe JINH3BL.

IpumepHovie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.!

I/ICTOpI/ISI HUCCIICAOBAHNA CBECTOBBIX SIBIICHUH.

Hcropudeckasa pekoHCTpyKIus Teneckona ["amues.

Hsrorosnenue kanengockomna.

Xapaxkmepucmuxka OCHOBHbIX U008 OesamelbHOCmU: YTeHne M O0CYXKIEeHHE TEeKCTa CTaTeil HMHTepHET-CalToB,
00CyXIIeHHE TOKIIAIOB M TIPE3EHTAINii, COCTaBICHHE W PEIICHHE 3aj]a4, 00CYKJIeHNEe CIIOCO00B pemieHus (OAr0TOBKa K
OI'D o pusuke).

du3uKa aTOMa M aTOMHOT0 siApa

Crpoenue aroma. [lormomenue u wmcryckanue cBera atomamu. Omntuyeckue crektpel. OmnbiThl  Pesepdopra.
[Inanerapnas monens aroma. CTpoeHHE aTOMHOTO s7pa. 3apa0BO€ U MaccOBOE 4Mcia. SepHble CHIIbl. DHEPTHsl CBA3U
ATOMHBIX sIep. 3aKOH paaroaKTHBHOTO pactiana. Anbda- u OceTa-pacnanpl. [lpaBuia cMmemeHus. SIOepHBIE peakIuy.
Henenne u cunaTte3 snep. SAnepHas sHepretuka. Mcrounmku sHeprun CoHITA U 3Be31. Peructparus saepHpIX U3 TydeHUH.
BrusiHue pamuoaKTHBHBIX W3JIyYCHUH HA JKUBBIC OpraHu3Mbl. Jlo3umerpus. DKOJOTWYECKHE TPOOJIEMBI SIEPHOMN
SHEPrEeTHKH.

IpumepHvie memvl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM.!

Hcropust uzydenus aroma.

Uzmepenne KIIJI conneunoit 6arapen.

HeBunumele uznyyeHus B CEKTpe HATPETHIX Tell.

Xapaxkmepucmuxa OCHOBHbIX 6U008 OesamelbHOCmU: YTeHne W O0CYXKIEeHHE TEeKCTa CTaTeil HMHTepHET-CailToB,
o0CyXJIeHHE JTOKIIAIOB ¥ TIPE3EHTAINi, COCTABICHUE U pEIlIeHHE 3a]a4, 00CYXIeHNE CIIOCO00B pelieHHs (IOJroTOBKa K
OI'D no ¢usuke).

@DopMBbI OpPraHu3aIuu 00pPa3oBaTeIbHOI JeATeILHOCTH:
- TPyIIIOBasd;

- UHMBHyallbHas,

- ¢poHTATHHASL.

Benyume TexHOJI0ruM:
Vcnonb3yroTcss 3JIEMEHTBHl  CIEAYIOIUMX TEXHOJOIMH: IPOEKTHas, IpoOJeMHOro oOydeHus, HHPOPMAIMOHHO-
KOMMYHUKAIIMOHHAaA, KPUTHYCCKOI'0O MBINIJICHUA, HpO6HeMHOF0 Jauaiora, urpoBas.

OcHOBHBIE MeTObI PA00THI HA 3AHATHM
BCZIYII_[I/IMI/I METOAaMU O6y‘IeHI/IH ABJIAKOTCA. ‘-I&CTI/I‘IHO-HOPICKOBLIIZ, METOA MATEMATHUUYCCKOI'O MOI[CHHpOBaHI/ISI,
aKCUOMATHYECKUU METO/I.

®DopMbI KOHTPOJISA:

VYyamuiicss y4uTcs OIICGHHMBATh ceOs M APYrUX CaM, YTO IMO3BOJIACT Pa3BUBATh YMCHHS CaMOaHajM3a M CIIOCOOCTBYET
Pa3BUTUIO CaMOCTOATCIIBHOCTH, KakK CBOﬁCTBy JIMYHOCTH Yy4alIerocs. BrisBiaenune IMPOMCIKYTOYHBIX W KOHCYHBIX
Pe3yIbTaTOB YUAIIUXCS TIPOUCXOIUT Yepe3 MPAKTHYECKYIO e TeNbHOCTD; 3a4eTHBIE paOOTHI:

* TeMaTHYeCKas MOJ00pKa 3a/ad pa3jMyHOrO YPOBHsI CJIOXKHOCTH C MPEICTABICHUEM Pa3HBIX METOJOB PCIICHUS B
BHUJIC TEKCTOBOTO JIOKYMEHTA, MPE3CHTAINH, (QIIIIT-aHUMAIINH, BUACOpOJTHKa nin Web - ctpanuis! (caiita)

* BBICTaBKa IPOEKTOB, IPE3CHTAIIHIA;

* IEMOHCTpAINHA SKCIIEPUMEHTa, KAaYeCTBEHHOH 3a/1a4 C KAUeCTBEHHBIM (YCTHBIM M B BUE MPIIIOKEHUS, B TOM YHCIIE,
Mpe3eHTaNMeH ) ONMCAaHNUEM TIpoIiecca Ha 3aHITHH, (PeCTHBAJIE SKCIIEPUMEHTOB; (PU3NUECKHIE OJIMMITHUAJIEL.

OrMerka B Oajuzax HE CTaBUTCH.



KAJIEHAAPHO-TEMATHYECKOE IIVIAHUPOBAHME, 7 knacc

No | Jlata Tema ypoka Hcnonb3oBanue pumMey
1/ | mpoBeJeHUs o0opyaoBaHUs IEHTPA | aHWE
T | na Kopp. eCTGCTBeHHOHaqu?ﬁ
" U TeXHOJIOTHeCKOii
HATIPABJIEHHOCTEH
«Touka pocra»
1. Beenenne (14)
BBonnoe 3amstue. Llenu u 3amaum kypca. Texumka | KommeriorepHoe
1 0e30MacHOCTH. 000pyIoBaHKE
2. Pojb 3KcniepuMeHTa B KM3HU YesioBeKa (34)
Cucrema envHUIL, MOHATHE O MPSAMBIX U KOCBEHHBIX | KommbroTepHOE
2 HU3MEPEHUSIX 000pyIOBaHKE
DU3HYECKHUN IKCIIEPUMEHT. ObopynoBanue T
Buasl ¢pusnueckoro skcrnepuMenTa. JEeMOHCTpPALUHA
[TorpemHocth u3MepeHus. Buubl mnorpemHocTen
3 u3Mepenust. Pacu€T morpenHocTi u3MepeHusl.
JlaGoparopHas pabota O6opyaoBanue st
«M3mepenne oObema TBepmoro Tema». llpaBuma | mabopaTopHBIX paboOT U
4 odhopMIIeHHUS 1a00PaTOPHON PaOOTEI. VICHHYECKHUX OTIBITOB
3. Mexanuka (84)
PaBHOMEpHOE 11 HEpaBHOMEPHOE O6opynoBanue 11t
5 JIBHKCHUSL. nabopaToOpHBIX PadOT U
6 I'paduueckoe npencraBneHne ABUKECHUS. YHCHITICCKHX  OTIbITOB
(ma 0Ga3e KOMIUIEKTOB
Pemenne Tpaduueckmx 3ajad, pacder MyTH H | OO 0r3)
7 CpeaHel CKOPOCTH HEPABHOMEPHOTO IBMYKCHHUSL.
IlonaTrE MHEPITMH 1 WHEPTHOCTH.
8 LentpobexHas cuia.
9 Cuna ynpyroct, CHiia TpeHUs Ob6opynoBanue st
JaGopatopuas pabota nabopaTopHBIX paboT u
«HccnenoBanne 3aBHCUMOCTH CHJIBI  YIIPYTOCTH, YHCHITICCKHX  OTIbITOB
BO3HHKAIOIICH B IPYKHHE, OT CTENICHHU JIe(hOpMaIii (na  base  KoMIIEKTOR
10 IPVKUHBD. ans OI'3)
py’
JlaGopaTopHas pabora «Ompenenenne
ko3 dumnenta
11 TPEHHS HA TPUOOMETPE.
JlaboparopHas pabora O6opynoBanue It
«MccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI OT CUJIBI | JIaOOpaTOpHBIX paboOT U
12 HOPMAaJIbHOTO JABIICHHSY. YYCHHYECKHX OMBITOB
4. 'mapocraTuka (124)
13 IInotHocte. 3anaya naps ['epona OGopynoBanue st
Pemenue 3a/1ay NOBBIIIEHHON CIIOKHOCTH Ha pacyer ACMOHCTpAIH
14 IJIOTHOCTH BEILIECTBA.
15 Pemenvnie 3a/1a4 MOBBIIIIEHHOH CIIOKHOCTH O6opynoBanue JUTST
16 JlaBnenue >xunkocTy u raza. 3akon [lackans JIEMOHCTpalt
17 Coobuaromuecs cocysl.
JlaGoparopHast paboTta Ob6opynoBanue st
18 «HM3roropnenne Mmozaeau GOHTaHAY nabopaTOpHBIX PaboOT U
JaGoparopHas paGota YUEHUYECKHX  OIIBITOB
(ma 0a3e KOMILIEKTOB
19 «M3roToBnenne Mmonenu HOHTAHA




3akoH [lackans. /laBieHne B )KHUAKOCTSX U ra3ax.

i OI'D

I'mnpaBnnyeckue MaIIHHEI. Coo0marommuecs
20 COCY/IBI.
BrltankuBaromas cuiia. 3aKoH ApXumena. O6opynoBanue TSt
21 JIEMOHCTpALIHii
JlaGoparopHast pabota  «BpricHenue ycnoBus | ObopynoBaHue s
TJIaBaHUS 1ab0paTOPHBIX padoOT |
22 TEN. YUEHHUYECKHX OIBITOB
23 brok 3amau Ha 3akon Ilackans, 3akoH Apxumena. OGopynoBanue TSt
24 brnox 3amau na 3akon [lackans, 3akoH Apxumena. ACMOHCTPAITH
5. Cratuka (104)
25 brok. Peruar., O6opynoBanue JUTST
JEMOHCTpAaLNi
PaBroBecue TBepabix Ten. MoMeHT cuibl. IIpaBuno
26 MOMEHTOB.
Hentp  Tmxectu. HcecnemoBanme — pasnuysbix | OOopymoBaHue TUTSE
27 MEXaHMYECKHX CUCTEM JIEMOHCTpAIUI
KomOuHHMpOBaHHBIE 3a7ayd, WCIONB3YS YCIOBHS
28 paBHOBECHHI.
KomOuHMpOBaHHBIE 3a7aud, WCIIONB3YSl YCIOBHUS
29 paBHOBECHS
JlaboparopHas pabota «3rorosnenue paboraromeir | O6opymnoBaHue st
30 cucteMbl 070k0B». OdopmiieHne padoTHL. nabopaTopHBIX paboT u
Pabota Hax nmpoexToM «bIOKMY. YHCHUHCCKHIX  OTIbITOB
Jlaboparopnas pabota «/3rotopienue padoTaroiei (Ha Gase  KoMILICKTOB
g OI'D
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHas padota «M3roTosienne padboraromeii | O0opymoBaHHEe TS
CHCTEMBI OJIOKOBY. nabopaTopHBIX paboT u
32 YYCHUYECKHUX OMNBITOB
33 Odopmnenue paboThI. Komnreroreproe
obopynoBaHue
34 3amuTa NpoeKToB.
KAJIEHJAAPHO-TEMATHYECKOE IIVIAHUPOBAHMUE, 8 kaacc
No | Hara Tema ypoka Hcnoab3oBanue puMe
n/ | mpoBeaeHHUs 000pyI0BaHUS LEHTPA YaHue
il Maa | Kopp. eCTeCTBeHHOHayquHOﬁ U
" TEXHOJIOTHYEeCKOii
HanpaBJieHHOcTell  «Touka
pocta»
1. Beenenne (14)
BBognoe 3ansatue. enu u 3amaun kypca. Texnuka | KomnberoTepHoe
1 0E30IaCHOCTH. obopynoBaHue
2. TenuioBbie siBjaenus (12 4)
Paznoobpasue TemnmoBbix — siBIeHud. TemnmoBoe | KommbroTepHOe
2 pacIIMpeHne Tel. 0bopynoBaHue
Jlaboparopnas padora «M3menenus niauHbI Tena npu | O6opymnoBaHue st
HarpeBaHUM U OXJIAXKICHUI. mabopaTopHeIX ~ paboT |
3 YYEHUYECKHX OIBITOB
Termmonepenaua Habmronenue termnonpoBoanoctu | O6opymoBaHue NI
4 BOJIBI M BO3TyXa. JIEMOHCTpAIui
JlabopaTtopHas pabota «M3mepenne ynenpHoi O6opynoBanue st
5 TEINIOEMKOCTHU Pa3JIMYHbBIX BEILIECTBY. nabopatopHelx  pabor U
n YUEHHUYECKHX OTBITOB (Ha 6aze
JIaBJICHHE U OTBEP/ICBaHIE.
KoMIUIEKTOB st OI'D
JlaGoparophast pabora «OTiHMBKa mNapaGuHOBOTO
6 COJIIATHUKA»




JlaboparopHas pabora «Habmonenune 3a

Ob6opynoBaHue ISt

IJIaBJICHUEM nabopaTtopHeix ~ pabor  H
7 JTBAA» YYEHUYECKHX OIBITOB
Pemenne onmummuamHeIx 3agad Ha ypaBHeHue | OOopymoBaHue JUTA
8 TEIIoBoOro OanaHca JIEMOHCTpAIUIA
Pemenne onmuMnuaaHeix 3a7ad Ha pacuér TemnoBbix | OOopymoBaHue g
9 MTPOIIECCOB JIEMOHCTpAIi
10 Jlabopartopus kprcramiorpadum.
HcnapeHue u KOHJCHCAITUS. O6opynoBanue JUTSE
11 JIEMOHCTpALIHiA
CoctaB armocdepsl, HaOIIOICHUE TIepeX0/1a O6opynoBanue JUTSE
12 HEHACBHIIIEHHBIX TAPOB B HACHIIIICHHBIE. JIEMOHCTpAIINI
BnaxHOCTh BO3/IyxXa Ha pa3HbIX KOHTUHEHTAX O6opynoBanue JUTSE
13 JIEMOHCTpAIUH
3. dnexkTpuueckue sBjaennsn (84)
Muxkpomup. Mopnenu artoma,cymiectBoBasiire 1o | O6opymoBaHue JUTSE
14 Hayvana XIX JIEMOHCTpaIIM
Hctopust OTKpBITHS M JEWCTBUS ranbBaHudeckoro | KommbroTepHOE
15 JJIEMEHTA o0opynoBaHue
16 Hcropust cozmanus 31eKTpohOpHON MaITHHBI
OmeiTel  BonpTa.  DneKkTpudecKuit Tok B | KommbroTepHoe
17 AJNIEKTPOJIUTAX. 000pyIoBaHKe
Pemenne onuMmuagHpIX 3ajad Ha  3akoHBI | OOopymoBaHHe JUTSE
18 MTOCTOSTHHOT'O TOKa JIEMOHCTpaIui
Habmonenue 3aBHCHMOCTH conporuBienus | ObopynoBaHue JUTS
19 ITPOBOJIHUKA OT TEMIEPATYPhI. JIEMOHCTpAIUI
JlaGoparophas pabora «OnpeseneHue CTOMMOCTH O6opynoBanue It
M3pacXOJ0OBAaHHOW 3JCKTPOIHEPTUU 10 MOIIHOCTH | JIADOpPaTOpHBIX  paboT |
MTOTPEOUTENS U 110 CUETIUKY VICHHUYECKHUX OMBITOB (Ha Oaze
20 KoMIUIeEKTOB st OI'D
Pemenne onuMnuamHeix 3amau Ha  TemioBoe | OOopymoBaHue JUISE
21 JIEWCTBUE TOKA JIEMOHCTPAIIHIA
4. DjeKTpOoMarHuTHbIE siBJeHus1 (34)
DNeKTPOMarHUTHBIE SIBICHUSI. O6opynoBanue JUTS
22 DNEKTPOU3MEPHUTENBHEIC IPUOOPHI. JIEMOHCTpAIIHA
23 MarHuTHas aHoMaJiisl. MarHuTHele Oypu O6opynoBanue IS
24 Pa3HOBHMIHOCTH 3JIEKTPOIBHUTATEIICH. JICMOHCTpali
5. OnTuyeckue siBjaenusn (74)
25 VIcTOYHUKY CBETA: TEIJIOBBIE, IIOMHHECIIEHTHBIE O6opynoBaHue JUTA
OKCIIepUMEHT HaOII0ICHHE. MHorokpaTHOe JIeMOHCTpatt
M300pakeHre TpeIMeTa B HECKOIBKUX MIIOCKUX
26 3epKajax.
M3roToBUTH MEPHUCKON U C €ro MOMOIIsI0 npoBectu | O6opymoBanue JUTSt
27 HaAOJIIONEeHUS JIEMOHCTpAaIUi
[IpakTryeckoe UCMOTB30BaHIE BOTHYTHIX 3€pKajl O6opynoBanue TUTS
28 JIEMOHCTPAIUI
3puTenbHbIe WJUTIO3WH, nopoxkaaemele | Ob6opynoBaHue JUTS
MpeoMIIEHUEM JIEMOHCTpAaIUi
29 cBeTa. Mupaxu.
30 PasButre BOJIOKOHHO# ONTHKH
31 Hcnonp3oBaHue 3aKOHOB CBETA B TEXHUKE
6. YesioBek u mpupoaa (44)
32 ABTOMAaTHKAa B HaIlIEH KU3HU . KommbroTeproe
33 Panno u tenesuneHue obopynosaHue




34

AJNbTepHaTUBHbIE  HCTOYHUKHA  JHEPTHH.
3JEKTPOCTAaHIUI

Bunnr

35

Hayka cerogns. Hayka u 6e30macHOCTD JIOAEH.




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE, 9 knace

No | Hara Tema ypoka HUcnonan3oBanue npumMeya
/| mpoBeaeHUS 00opyn0BaHUS IEHTPA HUE
Il Maa | Kopp. eCTeCTBEHHOHay'{HOﬁ "
- TeXHOJ0TNYeCKOii
HanpaBJjieHHocTell «Touka
pocTa»
1. Beenenne (14)
BBognoe 3anstue. llenu wu  3amaunm  kypca. | KommnberoTepHoe
1 Texanka 6€30MaCHOCTH. obopynoBaHmne
2. Kunemaruka (7 1)
CriocoObl onucaHus MeXaHWU4ecKoro nBmwkeHus | OO0opynoBaHue TUIS
2 JIEMOHCTpaIui
[IpsMonuHeiiHOE paBHOMEpHOE nBIKeHHE T10 | OOopymoBaHHE TUTSI
3 wiockocTu? CMOTpsT M3 KaKOHM TOYKH HAOJIOIATh | JIEMOHCTpAIui
OTHOCUTENLHOCTh JIBUOKCHUSL. Crnoxenne | Ob6opynoBaHue JUTST
4 JIBUOKEHUH. JICMOHCTpAIIMI
Jlabopamophvie pabomol: O6opynoBanue s
«M3ydyeHne JABIMKEHUS CBOOOJHO TAJAONIEro | Ja0OpaTOpHBIX  paboOT |
Tena»,  «V3yueHue  JBWXKEHUS ~ Telda 10 | YYCHHYECKUX OIBITOB
5 OKPYXKHOCTH»
Kak w xyma momerenma BummHeBas Koctouka? | OOopymoBaHme TUTST
Pacuer TpaekTopuu ABMXKEHUS TEJI U IEPCOHAKEN | TEMOHCTPALMMA
6 paccka3oB P.Pacns o Mronxaysene
Ucrtopuueckas pexoHcTpykiusi onbiToB ['amunes | OOopynoBaHue JUTST
7 10 ONPEJICIICHUIO YCKOPEHUS g. JIEMOHCTpaIui
OmnpeneneHue CKOPOCTH paBHOMepHOTO | OGOpymOBaHHE TUTST
JIBWKCHUST TPH  UCIOJIB30BAHWU  TPEHa)xepa | IEeMOHCTparuid
8 «Oeropasi JOPOKKay.
3. Iunamuka (84)
Cuna Bonm, cuma yoOexnmeHus wim cuina - | O6opynoBaHue TUTS
9 ¢dusnyeckas BeJuurHa? JIEMOHCTpAaIUi
Jlabopamopnas paboma: «3mepenune wmaccel | O0opyaoBaHue AJis
10 Tenay nabopaTopHBIX  paboT W
1 N YUEHUYECKHX OIBITOB
JIBmwkeHue Tela 1Mo ASHCTBHEM HECKOJIBKUX CHJI
JIBrKEHUE CUCTEMBI CBSI3aHHBIX TEI O6opynoBanue JUTST
12 JIEMOHCTpAaIi
Jlabopamopnvie  pabomul: «3yuenne Ttpenus | O6opynoBaHue A
CKOJBKCHUSD) mabopaTopHBIX ~ paboT U
13 YUEHHYECKHUX OIBITOB
Junamuka  paBHOMepHoro  nBmwkeHus 1o | OOopynoBaHue 106
14 OKPYXHOCTH JIEMOHCTpALHA
Hcropus pa3sutus npeacrabiieHnid o Beenmennoit. | O6opynoBaHue TSt
15 CosHeyHas cucTema. JIEMOHCTpalui
OtkpeiTisi Ha  koHuuke mepa. IlepBeie | OGopynoBaHue JUTST
16 HMCKYCCTBEHHBIE CITYTHUKH 3€MJTH. JIEMOHCTPAITHIA
4. Umnyabc. 3akoH coxpaHeHus umMnyabca (34)
17 Kak BBl IXTy Ha30BeTe... KomnsrotepHoe
18 PeakTuBHOE IBUXKECHHE B TIPUPOJIC. o0opynosaiie
Paccnenopanue JITII ¢ mnomompio 3akoHa | KommberoTepHoe
19 COXpaHEHUS UMITYJIbCa obopynoBaHme
5. Cratuka (29)
Jlabopamopnas paboma: O6opynoBanue st
«OrmpenienieHne MEHTPOB MacC pa3lUYHBIX Tel | 1abopaTopHBIX — paboT |

20 (Tpm crrocoba)» YICHHUECKHUX OITBITOB
ITpumenenue MPOCTHIX MEXaHU3MOB B | KoMmnbrorepHoe
21 CTPOMTEIBLCTBE: OT 3eMJITHKU 110 HeOOCKpeOa o0opyioBaHue




6. Mexannueckue KoJie0aHus1 M BOJHBI (34)

22 Buapsl MasTHUKOB U UX KOJ€OaHUI O6opynoBanue JUIS
23 Yro nepeHocHUT BosHA? JIEMOTICTpatii
24 KonebarensHbIE CHCTEMBI B IPUPOIC U TEXHUKE
7. DJeKTPOMarHUTHbIE KOJ1e0aHusi U BOJIHBI (24)
OKcnepyuMeHTanbHasg IMpoBepka cBoicTB OM | KommerotepHoe
25 BOJIH. o0opynoBaHue
UccrnenoBanne sneKkTpoMarHuTHOTO wu3mydeHus | KommprorepHoe
26 CBY-nieun obopynoBaHue
8. Ontuka (44)
U3sroroBienne Mojeny Kaaen10cKora. Kommerorepaoe
27 o0opynoBaHue
OKCIepUMEHTATbHAS MpoBepKa 3akoHa | OOopynoBaHme TUTSI
28 OTPaXKCHUS CBETA. JIEMOHCTpAIUH’
Jlabopamopnas paboma: ObopynoBanue s
«M3MepeHme mokasarest MPeIOMISHUS BOIbD) nabopaTopHBIX  paboT W
29 YUSHHYECKHUX OIBITOB
Kak ornamuarorcss mokazatenu mpenomiienus | ObopynoBaHue TUIst
30 L[BETHOTO CTEKJIa JeMOHCTPALIUii
9. ®du3uKa aTOMa M ATOMHOrO siapa (44)
[lornomenne W wucmyckanue cBeTa aromamu. | KommbprotepHoe
31 OnTHYeCKHEe CIEKTPHI. obopynoBanmue
32 Nzmepenne KII/] conneunoit 6atapen Kommsroteproe
obopynoBaHwue
BrusiHue paanoakTUBHBIX M3ITyYSHHH Ha JKUBBIC
33 OpTaHU3MBI
34 Crioco0bl 3alIMTHI OT PaJIMOAKTUBHBIX U3ITy4CHHI




Jlucr kop

eKTHPOBKH padoyeil IporpaMmbl
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