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TOUKA \!poc'rA

IlnaHupyeMbie pe3y/1bTaTbl 0CBOEHHsI POrpaMMbl BHEYPOUHOH
JesATe/IbHOCTH «JKCIepUMeHTapuii o gusuke» (C MCI0/1b30BaHHEM
obopypoBaHus «Touka pocra») B 7-9 Kiaccax.
Peani3aliys porpaMMel CIIocOOCTBYeT JOCTWKEHHUIO CIeJYIOUX Pe3yIbTaToB:

JIMYHOCTHBIE:

B cdepe MTHUHOCTHBIX YHUBEPCATBLHBIX YUeOHBIX AeHCTBUM yUalljuXCs:

* yueOHO-TIO3HABATE/ILHBIN UHTEPEC K HOBOMY yueOHOMY MaTepuany U criocobam
peLIeHHsT HOBOH 3a/1auu;

* OpUeHTaIVs Ha TIOHUMaHHe TIPHUMH ycIlexa BO BHeyueOHOM [esaTeTlbHOCTH, B TOM
yuce Ha caMOaHa/lkM3 W CaMOKOHTDO/Ib pe3ysibTaTa, Ha aHalu3 COOTBETCTBHUS
pe3y/bTaToB TpeOOoBaHUAM KOHKPETHOH 3a/jaul;

° CITIOCOOHOCTH K CaMOOLIEHKe Ha OCHOBE KDUTEPHUEB YCIIELIHOCTH BHeyueOHOH
NesTeTbHOCTH;

Obyuarowjutics noay4um 03MOHCHOCMb 015 (POPMUPOBAHUA:

* BHYTPEHHeW IO3WIMU IIKOJbHUKA HAa YPOBHE I10JIOXKUTE/BHOIO OTHOLLEHMs K
IIKOJIe, TIOHUMAHHs HEOOXOAWMOCTH YyUeHHs, BBIP&)KEHHOIO B IIpeobiajaHuu
yueOHO-TI03HaBaTeIbHbIX MOTUBOB,;

* BbIpa)KEHHOH YCTONUMBOHN yueOHO-TI03HaBaTeIbHONM MOTUBALIUM YUeHNS;

* YCTOWUMBOTO yueOHO-TIO3HABATE/NBHOTO MHTEpeca K HOBBIM OOLMM criocobam
peIleHus 3azau.

METEIH[)E}I[METHB!E:

B ciepe perynAaTHBHBIX YHHUBEPCAIbHBIX YUeOHBIX eMCTBUN YUallIUXCA:

° TUIAHMPOBAaTb CBOU /MEHCTBHS B COOTBETCTBHHM C IIOCTABJIEHHOW 3ajaued WU
YCIIOBUSIMU ee peaii3al{iy, B TOM UKC/ie BO BHYTPeHHeM I1/IaHe;

° VUMTHIBAaThL YCTAHOBJIEHHBIE TpaBWU/ia B IUIaHUPOBAHWM W KOHTpOJe criocoba
pelleHus;

° OCYLL[eCTB/STH UTOTOBLIM U ITOIIArOBLIM KOHTPOJIb 10 pe3y/bTaTy;

° OLIEHWBAThb TIPABU/ILHOCTL BBITIONIHEHUs [EWCTBUsS Ha YpPOBHe a/ieKBaTHOM
PeTPOCIIEKTUBHOM OLIEHKM COOTBETCTBUSI pe3y/IbTaTOB TpeOOBaHUSAM [JaHHOU
3a/1auM ¥ 3a/1auHOU 00/1acTH;

° aJleKBaTHO BOCIIPUHWMATE TIPEJJIOKEHHSI U OLIEHKY YuUHTesed, TOBapHILeH,
poauTesiel U ApyTrux JIIO4ei;

* pasMyaTh CrIocob U pe3ynbTat [eHCTBUS.

Ob6yuarowjuticsi noAyuUm 803MOHCHOCMb HAYHUMCS:

°* B COTPYJHHUECTBE C YUUTe/leM CTaBUTh HOBbIE yueOHbIe 3a/jaul;

* TIPOSIBJISATE TI03HABATEJ/ILHYIO UHULIMATUBY B yueOHOM COTpYHUUECTBe;

° CAMOCTOSITEJILHO a/]eKBAaTHO OLIEHWBATH ITPABHU/ILHOCTH BBINIOIHEHUS [IeWCTBUSA U
BHOCHUTL He0OXOAUMble KOPPEKTHUBBI B UCIIOTHEHHE KakK I10 X0y ero peaau3aliui,
Tak ¥ B KOHLIe J|eNCTBUS.
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B cepe mosHaBaTe/IbHBIX YHUBEPCAIBHBIX YUeOHBIX AeCTBUH y4alluxCs:

* OCYILLeCTB/IATH TIOUCK HeOOXO4UMOH HHGOPMALIUHK /17151 BBITIOTHEHNA BHey4YeOHbIX
3a/laHMi  C  MCIIONb30BaHMeM  yueOHOM  /MTepaTypel M B OTKPBITOM
WH(OPMAaIMOHHOM TIPOCTPAHCTBE, SHLMKIIONEUH, CIIPaBOYHUKOB (BK/IIOYAd
9/1eKTPOHHBIE, ITU(POBBIE ), KOHTPOIUPYEMOM IIPOCTPAHCTBE

WHTepHeTa;

* OCYIL|eCTB/SATH 3aruch ((rKcaiuio) BeIOOpoUHOM HHpOPMaLy 00 OKpY»KaroleM
MUpe U 0 cebe caMoM, B TOM UHC/Ie C ToMoILbi0 uHcTpymMeHToB VKT

° CTPOUTH COOOIIIeHNS, IPOEKTHI B YCTHOM U NMUCbMEHHOU (hopMme;

° IPOBOJUTL CPaBHEHUE U KJ1aCCU(DUKALIUIO T10 3aJaHHBIM KPUTEPUSIM;

° yCTaHAB/IUBATh IPUUUHHO-C/IEJCTBEHHbIE CBSI3H B U3y4aeMOM KpyTe SBIeHHH;

* CTPOMTh PAaCCYXKIeHUs B (hopMe CBS3M TIPOCTBIX CYXKAeHu 00 oObekTe, ero
CTPOEHUH, CBOWCTBAaX U CBS3aX;

Obyuarowjuticsi noay4um 803MOHMCHOCMb HAYYUMbCS:

* OCYLeCTBJISITh PACIIMPEHHbIM MOUCK UH(MOPMALAY C UCII0/IBb30BAHKEeM PeCcypCoB
bubmorek u cetu VIHTEpHeT;

° 3aMuChiBaTh, (UKCUPOBaTh MHGOPMAIMI0 00 OKpPYKAarOUX SBJIEHUAX C
rioMolb0 HHCTpymeHToB UKT;

* 0CO3HAHHO U MTPOU3BO/IEHO CTPOUTH COODITIEHNs B YCTHOM U MMCBMEHHOH (POpMe;
* OCyllecTBIATh BbIOOpP Haubosee 3(deKTUBHBIX CrOcOOOB pellleHHs 3a/a4y B
3aBHCUMOCTH OT KOHKDETHBIX YCI0BUM;

° CTPOUTh JIOTWUYeCKOe pacCy’K7eHue, BK/IOUAolljee YCTaHOBJIEHHE ITPUYMHHO-
C/le/ICTBEHHBIX CBSI3el;

° MOIYT BBIUTM Ha TEOPeTUUYECKMM YypOBEeHb pelleHus 3a/ay: pelleHHe TII0
oIpefe/IeHHOMY IUIaHy, BaJleHHe OCHOBHBIMHU TIpHeMaMy pellleHHs, OCO3HAHHS
[eaTe/IbHOCTHU T10 pellieHHIO 3a/jauu.

B cepe KOMMYHUKATHBHBIX YHUBEPCAILHBIX yUeOHBIX AeHCTBUN yUalUXCs:

° a/leKBaTHO WCIIONb30BaTh KOMMYHUKATHUBHbIE, IIpeXKJe BCEr0 - peueBkble,
CpeicTBa [Jisi pelleHuss pa3/MuHbIX KOMMYHHUKAaTHUBHBIX 3a7iad, CTPOUTh
MOHOJIOTYecKoe coo0leHre, BIa/leTh AUaoruyeckor (opMor KOMMYHUKAIH,
WCIIONIB3ysl, B TOM uuMcie cpefctBa M MHCTpyMeHTEl MKT u aucraHiipoHHOTroO
oOIIeHMS;

* OTyCKaTh BO3MOXKHOCTb CYIIIeCTBOBAHUS Y JIFOZel PasW4HbIX TOUYEK 3DeHMs, B
TOM YHCJIe He COBIIa/IaloIUX C ero COOCTBEHHOMW, U OPUeHTHPOBAThCS Ha IIO3ULIMIO
rapTHepa B 00111eHUH 1 B3aUMO/]eHCTBUY;

° YUMTBHIBATh PasHble MHEHHS U CTPEMUTHCS K KOOPJWHALIMY Pa3/IMUHbIX NTO3ULIMHA
B COTPYAHUYECTBE;

* (hopMyIMpPOBaTh COOCTBEHHOE MHEHHE U TTO3ULIUIO;

* I0rOBapyBaThCA U MIPUXOAUTE K 0011]eMy pelleHHI0 B COBMECTHOH JlesITe/IbHOCTH,
B TOM UHMCJIe B CUTyalluU CTOJIKHOBEHUsI UHTEepeCoB;

Obyuarowjutics nofy4um 803MOHCHOCMb HAyUUMbBCA:

° YUMTBIBATH ¥ KOOPAWHHUPOBATH B COTPYJHUUECTBE OTIMYHBIE OT COOCTBEHHOM
TO3ULIUK IPYTUX JIFOJEH;
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° VUMTBIBaTh pasHble MHEHHSI U HHTepechl W OOOCHOBBIBaTH COOCTBEHHYIO
TIO3UL[UIO;

° [TOHUMATh OTHOCUTE/TbHOCTh MHEHHH U TTOJIX0/I0B K pellleHuI0 IIpobieMsl;

° apryMeHTUpPOBaThb CBOI0 IIO3ULIMI0 U KOOPJAUHUPOBATL €e C IO3UIUAMU
TapTHEPOB B COTPYJHHUECTBe TPH BbIpaboTke 001ljero pelleHHss B COBMeCTHOM
nesiTeIbHOCTH;

* 33/1aBaTh BONPOCHI, HEOOXOAUMBIE /71T OpraHU3alii COOCTBEHHOM J1esiTe/TbHOCTH
Y COTPYZHUYECTBA C ITapTHEepPOM;

* OCYLLeCTBIATb B3aWMHBIM KOHTPOJAb M OKasblBaTb B COTPYLHHUYECTBE
HeoOX0ZMMYI0 B3aHMOIIOMOIIT.

IIpepmeTHbIe:

- OPUEHTHPOBAThCS B SIBIEHUSAX M 00BEKTAaX OKPY’KarOIIero MUpa, 3HaThb TPAHUL{bI
WX TIPUMEHUMOCTH;

- MOHMMATh oOllpefie/ieHus (HU3UUeCKUX BEJIMUMH W TIOMHUTH OIpezesIstoliue
(opmyibl;

- TIOHMMAaTh KakuM (U3WUECKHUM TIPUHIMIIAM M 3aKOHaM TOJUMHSIIOTCA Te WU
UHbIe 00BEKThI U SIB/IEHUST TIPUPO/IbI;

- 3HaHHWe MOJje/1 TI0MCKa pelieHud 1 3aau 1o (PU3HKe;

- 3HaTb TeOpeTHUeCKHe OCHOBLI MaTeMaTHKH.

- [IpUMeyaTh MO/Jie/H SIBJIeHUH U 00 BeKTOB OKPY>Karoll[ero Mupa;

- @HAJIM3UPOBATh YCIOBHE 3a/1aul;

- neped)OpMyJIUPOBATh U MO/Ie/IUPOBAaTh, 3aMEHSITh UCXOAHYIO 3a/jauy ApYyrowH;

- COCTaBJIATH I/IaH PeIlleHus;

- BBIIBUTaTh U TIPOBEPATH TIpejjiaraeMele [Jisi PellieHUs TUII0Te3b;

- BJaZleTb OCHOBHBIMM YMCTBEHHBIMH OIlepaljusiMM, COCTaBJISIOLIUMU TTOUCK
pelLleH:s 3a/1auH.

CopepxaHue porpaMMbl BHEYPOUHOH JieATe/TbHOCTH
7 Kjacc

Beegenue. BeogHoe 3ansTue. [eu u 3azaun Kypca. TexHuKa 6e30I1acHOCTH.
Posib 3KCIIepYMeHTa B )KH3HH Ye/I0BeKa.

Teopus: VI3yuuTb OCHOBBI TEOpPHM TMOrpemrHocTed. IlOrperiHOCTH NPSMBIX U
KOCBEHHBIX WM3MEPEeHHH, MaKCHMaJlbHasi IOTPEeIIHOCTh KOCBEHHBIX H3MepeHHH,
y4yeT TIOTPelIHOCTeH H3MepeHMH TIpu TocTpoeHun rpadukoB. IlpezicraBneHue
pe3y/bTaToB M3MepeHUu B opme Tabiui] u TpadHKoB.

Ilpakmuka: OCHOBBI TEOPHM IIOTPEIIHOCTEH TPUMEHSTh IIPH  BBINOJHEHUN
9KCIIePUMEHTA/IbHBIX ~ 33/ja4, IIpakKTHUecKUx pabor. (c HCHoiIb30BaHHEM
oGopyaoanus «Touka pocra»)

Xapakmepucmuka 0CHO8HbIX 8U008 Oesime/bHOCMUL
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[TpuBOoMUTE TIpUMeEpPbI 00BEKTOB U3yueHUs: (U3MKUA ((U3HUYecKue sBIEeHN,
(usrueckoe Teslo, BeIecTBO, (usnueckoe rosie). HabmogaTe U aHaIW3MpOBAaTh
busuueckue siBieHus (GUKCUPOBATH M3MEHEHUs] CBOMCTB 00BEKTOB, CPABHHBAThH
uxX 4 0006111aTh). [T03HAKOMUTLCS C 3KCIIePUMeHTaIbHBIM MeTO|0M UCC/Ie/l0BaHHUS
npupozbl. CHopka npubOpoOB M KOHCTPYKLMH. Vcrione3oBaHWe H3MepUTeNIbHBIX
nipubopoB. BrirnonHeHve 1abopaTOPHLIX U MpakTUUecKux pabot. [luarHocTvka u
yCTpaHeHue HeHCIIpaBHOCTeH

nipubopoB. BricTparBaHue r'UIIOTe3 Ha OCHOBAHUH UMEROLIUXCS JJaHHBIX.
MexaHuKa.

Teopusi:  PaBHOMepHOe U  HepaBHOMepHOe  [JBWKeHue. ['paduueckoe
Tpe/cTaB/eHHe ABIKeHUs. PeitleHre rpaduueckux 3a7ay, pacueT MyTH U CpeJjHen
CKODOCTM HepaBHOMepHOro ABwkeHus. [loHsiTMe UWHepUMM W WHEPTHOCTH.
LlenTtpobexxHass cuna. IlpuMeHeHWe [aHHBIX (DU3UUECKHUX TIOHATHH B
JKU3HelesaTe/IbHOCTH venioBeka. Cua yripyrocTy, cusia TpeHHUs.

IlIpakmuka: ViccrnenoBaHWe 3aBUCHMOCTH CHJIBI YTIPYTOCTH, BO3HHKAIOIEH B
NIPY)KUHe, OT CTereHW JedopMaryy npyxuHel. OrpezeneHue kKoadduipeHTa
TpeHus1 Ha TpubomeTpe. (c McnoIb30BaHneM o6opysoBanus «Touka pocTa»)
HWccnenoBaHye 3aBUCUMOCTY CHJIbI TPEHUS OT CUJIbl HOPMAJ/IBHOTO JlaB/IeHUs.
Xapakmepucmuka OCHOBHbIX 8UO08 OesimebHOCMU:

Ananu3 tabnui, rpadukos, cxem. ITouck o6bsicHeHUsT Hab/IOJaeMbIM COOBITHSIM.
OmnpezeieHe CBOWCTB TIpUOOPOB MO uepTeXXaM M MOZeasM. AHaIu3
BO3HUKAIOIIUX TpOO/MeMHBIX cHTyauud. M300pakaTb CHUCTeMy KOOpAMHAT,
BBIOMpATh Tel0 OTCUETA U CBSA3BIBATH €I'0 C CUCTEMOW KoopauHaT. Vcronp3oBaTh
CHCTeMY KOODJAWHAT [JI W3y4yeHWs MpsMOIHHeHHoro aBwkeHus Tema. CHopka
npubopoB ¥  KOHCTpyKUM#. Vcrionb3oBaHHe W3MepPHUTENBHBIX — IPUOOPOB.
Brmmonnenue abopaTropHbIX M MpakTAUeckux pabor (c HMCmoJib30BaHHEM
ofopynoBanus «Touka pocra»). [IMarHOCTHKA U YCTpaHEHWE HEHCIIPAaBHOCTEH
npubopoB. BrICTpaWBaHWe THIIOTe3 HA OCHOBAaHUM HWMEIOIUXCS  [JaHHBIX.
KoncTpyupoBanue ¥ MoOpe/nupoBaHWe.  BpImosHeHWe — 3aZjaHUM 110
yCOBepILIeHCTBOBaHUIO TIpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB OILITOB.
PaspaboTka 1 rpoBepka MeTOIUKH 3KCIlepUMeHTaIbHON paboTel. PaboTa B Manbix
rpynnax. AHalU3UPYIOT, BEIOMPAOT U 000CHOBBIBAIOT CBOE pellieHue, [1eHCTBUS.
[IpencraBneHye pe3ynabTATOB TIAPHOMW, TPYIMIOBOM AesATeIbHOCTU. YuacThe B
Aiiajore B COOTBETCTBUM C IIpaBU/IaMU pedeBOro IOBe/eHus.

I' uppocraTuka.

Teopusa: 3akoH Apxumena, 3akoH Ilackans, rugpocTaTiyeckoe [aB/IeHHE,
coob1jaronecs CoOCyAbl, THApaBIudecKye MallliHb].

Ilpakmuxa: 3a0a4u: BBITAJIKUBAIOILAs CHJAa B Pas3/MuUHBIX CHCTeMax; IpUOOpHI B
3aziauax (cooOljaroniyecss COCy/bl, THApPaBIMUeCKHe MalllWHbl, pblyard, 0JIOKH).
OKCrepUMeHTa/IbHbIe 3aJaHus:

1)usmepenue cuibl Apxumeza, 2)Uu3MepeHUe MOMEHTa CUJbl, JelCTBYIOLero Ha
pbIuar, 3)usMepeHue
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paboThl CWbl YIPYrOCTH TPU TOABEME Ipy3a C IOMOIIbIO TTOJBUKHOIO WIH
HeToIBM)KHOro O/10Ka. (C ucnosib3oBaHueM obopyaoBaHus « TouKa pocta» )
Xapakmepucmuka 0CHOBHbIX 8UO08 desimeabHOCMU:

Anamus Tabnui], rpadukos, cxeMm. ITouck oObsacHeHMs HaO/IHOAaeMbIM COOBITHUSIM.
C6opka npubOpPOB U KOHCTPYKLMH. Vcronb3oBaHHe H3MepPUTE/IBHBIX MPHUOOPOB.
BeirosiHenye 1ab0paTOPHBIX U MPAKTHYeCKUX paboT. /InarHoCThKa ¥ ycTpaHeHue
HeWCrpaBHOCTelH NpUOOpPOB. BricTpauBaHKWe I'MITOTe3 Ha OCHOBAHWK MMEIOIUXCS
AanHeiX. KoHcTpywpoBanwe u MopenupoBaHue. Pabora B ManbIX TpyIimax.
AHamu3upylOT, BbIOMpalOT ¥ OOOCHOBLIBAIOT CBOE pelleHue, AeHCTBHSL
IlpescraBneHye pesy/nbTaTOB IIAPHOM, TPYIMIOBOM JeATeNbHOCTH. [loroToBka
coofIlleHH# ¥ [OK/IafoB. YuacTWe B [MAJOreé B COOTBETCTBMH C IpaBHIAMH
peueBOro roBezieHusl.

Crartuka.

Teopus: bnok. Peruar. PaBHOBecue TBepZbIX Tesl. YC/IOBUS paBHOBecHs. MoMeHT
cunel.  IlpaBuno momentoB. IleHTp Tsbkectw. VccnegoBaHue —pas3IMUHBIX
MeXaHMueCckKux cucreM. KoMOMHMpOBaHHBIE 3aJaud, WCIIONb3yS YC/IOBUA
paBHOBeCHSI.

Ilpakmuxa: VisrotoBneHue paboTaroiieii CucTeMbl O10KOB.

Xapakmepucmuka OCHOBHbIX 8U008 OesimebHOCMU:

Amnanus tabmuu, rpagukoB, cxem. ITouck obwsicHeHUs: Hab/IrOaeMbIM COOBITHSIM.
Orpefienienre  cBOMCTB TNIpUOOPOB 1O depTeXkaM U MoJessiM. AHamus
BO3HMKAWOL[MX IpobnemMHbIx curyauuili. Habmrogate  JelicTBHe — TMPOCTBIX
MexaHu3MoB. [lo3HaKOMHUTECS € (HU3MUECKOH MOJENIBI0 «abCOMIOTHO TBEpZOe
Tefo». PelnaTh 3ajauv Ha NpuMeHeHWe yc/IOBUsi(TIpaBW/Ia) PaBHOBECHS pbluara.
IIpumenaTs ycyioBue (TIpaBW/IO) PaBHOBECHS pbluara [t OOBSICHEHUS [1eHCTBUS
pasMMYHLIX WHCTPYMEHTOB, MCIIONB3YeMBIX B TexHHKe U B OwbiTy. COopka
npubOpoB M KOHCTPYKUHMH. VIcrionb3oBaHWe HW3MepHTeNbHBIX — IIpHUOOpPOB.
BrironHeHye 1ab0paTOPHBIX U MTPAKTUYECKHUX paboT. [IMarHocTHKa U

yCTpaHeHHe HeHuCIIpaBHOCTed NpubopoB. BeicTpauBaHue TUIOTe3 HAa OCHOBAaHHUU
UMEIOLUXCsl  [aHHbIX. KOHCTpyHpoBaHHWe U MOJe/iMpoBaHHe. BrirnonHeHue
3a/laHui I10 yCOBEpIIeHCTBOBaHUIO IPUOOpPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka 1 MpoBepKa MeTOAMKU KCITEPUMEHTATBEHOM paboThl.

Pabora B MasbIX rpyrmax. AHaaU3HPYIOT, BbIOMpalOT ¥ OOOCHOBBIBAIOT CBOE
pellleHue, JelcTBuUsi. [lpe/cTaBjieHHe pe3yJbTATOB TIapHOW, TPYTMIIOBOU
JesrtensHocTH.  IlogroroBka  coobmiennd U JokaazoB.  OcCyLecTBIISIOT
CaMOOL|eHKY, B3aUMOOL|EHKY JedaTe/lbHOCTH. YUacThe B Auajore B COOTBETCTBUU C
TIpaBUJIaMU PeUeBOro MOBe/IeHus.

8 xnacc

Ten/ioBeIe ABJICHUS .
TertoBoe paciupenue Tesl. [Ipoliecch 1iaBieHus U OTBepeBaHus, UCTIapeHus U
KOoHZleHcalmu. Teruionepegaya. Bia)xHOCTh BO3/lyxa Ha pa3HbIX KOHTHHEHTaX.
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Hemoncmpayuu: 1. HabmropeHue tasiHus nbfa B Boge. 2. CKOPOCTH MCIapeHUs
pasIMUHBIX KUAKOCcTeH. 3. TeruioBele fBUraTeNnu OyAyLiero.

JlabopamopHuble pabombi (c ucmonb3oBaHHeM ofopyjoBaHusi «Touka
pocta»): 1. i3MeHeHus JI/IMHEI Tefa IIPU HarpeBaHWU U oxX/IaxaeHuu. 2. OTIUBKa
napacduHoBoro cojjathka. 3. Habmopmenuwe 3a muiaBneHueM Jpga 4. OT uero
3aBMCUT CKOPOCTh WCTapeHus xuaxkoctu? 5. HabmrozeHrie TenionpoBOJHOCTH
BOJIbI U BO3JyXa.

Xapakmepucmuka 0CHO8HbIX 8UO08 Oesime/IbHOCMLL:

CamocTosiTeNlbHO (POPMY/IMPYIOT IO3HABATENBHYIO 337auy. YMeHT C ITOMOIIbO
BOMpPOCOB  Z00OBIBATH  HEAOCTAIOUIyI0  HH(OpMALHIO. Wcrions3oBaHue
W3MEepPUTe/IbHBIX TIPHO0POB. BhinosHeHue 1abopaTOPHBIX U MPAKTUYeCKUX pabor.
JInarHoCTHKA ¥ yCTpaHeHWe HeucIipaBHOCTel rpubopos. BricTpauBaHue IUIoTes
Ha OCHOBaHUU UMEROLIUXCS JaHHbIX. KOHCTpyUpoBaHue U MO/ eupOBaHKe.
BhImo/iHeHre 3aJaHui 0 YCOBepIIeHCTBOBaHHIO NpubopoB. PaspaboTka HOBBLIX
BAPUAHTOB OMBITOB. Pa3paboTka W TpOBepKa METOJHKH SKCIepUMeHTalbHOM
paboTel. Pabota B MasbIx rpymrax. AHaIM3UPYIOT, BEIOMPAOT U 0OOCHOBBLIBAIOT
CBOE pellieHue, meicTBusi. IIpescTaBieHue pe3ysbTaTOB IIApHOM, TPYIIIOBOM
nesiTeTbHOCTU. YYacTye B [hajiore B COOTBETCTBUM C IIPaBUJIaMHU PeueBOro
TIOBeJ|eHUSI.

JNeKTPHYECKHEe AB/ICHHS .

Mukpomup. Mogenu artoma, cyujecTBoBaBuiMe [0 Hauvana XIX. Kcropus
OTKDPBITUS W [JEeWCTBUS Ta/lbBaHUUECKOro 3yeMeHTa. VcTopus CO3[aHUs
371eKTpohopHOM MatikHbl. OnbIT BosibTa. D/1eKTpUUeCKUil TOK B 3/1eKTPO/IUTax.

HemoHcmpayuu: (c ucnosib3oBaHueM o6opyaoBanus «Touka pocra» )

1. Mogenu aTtoMoB. 2. ['albBaHUUECKHe 3/71eMEeHTHL. 3. J1eKTPO(hOPHOH

MartuHel. 4. OnbiTel BonsTa u I'ansBadu.

JlabopamopHble pabombi: 1. Co3gaHue raabBaHUUECKHX 5/1eMEHTOB W3
MOJPYYHBIX CPEACTB. 2. DJIeKTPUUYECKUM TOK B JKMJKOCTSX CO3ZaHUsl «30J/I0TOrO
KJIFOUMKa» .

Xapakmepucmuka OCHOBHBIX BUZIOB JIeSITe/IbHOCTH:

YrpaBnAoT CBOeH TII03HABaTeNBHOH U y4eOHOH [1esiTe/IbHOCTBIO ITOCPEJCTBOM
TIOCTAHOBKY 11eJIeH, IUIaHWPOBAHUS, KOHTPOJsl, KODPEKLUM CBOWX JeWUCTBUM MU
OLIEHKM YCITeIIHOCTH ycBoeHus. CpaBHMBAIOT Crocod W pe3ysibTaT CBOMX
JercTBUM € 00pasijoM - JIMCTOM CONPOBOXKZAeHHSA. OOHapy’KUBArOT OTK/IOHEHUS.
O6yMBIBalOT NIPUUMHBI OTK/IOHeHHH. OCyIIeCTB/IsSIOT CAMOKOHTPOJIb |
B3aUMOKOHTPOJIb. VICTIONB30BaHKE  W3MEpPUTeNbHBIX MpubopoB. BemonHeHue
nabopaTopHbIX W  TpakThyeckux pabor. [luarHocTMka M yCTpaHeHHe
HeUCIIpaBHOCTeH npubOopoB. BeicTpanBaHue TUoTe3 Ha OCHOBAHWMM HMEHOIUXCS
nanHbx. KoHCTpyrpoBaHue U Mo/ielIMpOBaHue.

J/IeKTPOMarHUTHBIE IB/ICHHUA.

MaruutHOe mofe B BeljecTBe. MarHuTHas aHomanus. MaruuTtHele Oypu.
PasnoBugHoCTH 3/IeKTPOU3MepUTeJIbHbIX 11pubOpOB. Pa3sHOBUAHOCTH
37IEKTPOJBUrATENIeH.
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Hemoncmpayuu (c wucnonb3oBaHueM o0opyaoBanus «Touka pocra»):
1. HarnsigHOCTh TOBe1eH!s BeIlleCTB B MarHUTHOM T1oJie. 2. [IpeseHTaruu o
MarHuTHOM Tofe 3eM/JM M O MarHuTHeIX Oypax. 3. [lemoHcrpanus
Pa3sHOBUJHOCTeH  3/eKTPOM3MepUTelbHbIX  mpubopoB. 4.  HarzisgHocts
Pa3HOBU/IHOCTEH 3/IeKTPO/BUTaTe e,
JlabopamopHble pabombi: 1. ViccnefoBaHue pas/HuHBIX 37€KTPOM3MEPUTE/IEHBIX
nipuOOpOB.
Xapakmepucmuka OCHOBHbIX 8U008 0esime/bHOCMLU:
YnpaBnsiooT CBOeM II03HABaTe/NIbHOM W yueOHOM [esTe/IbHOCTBIO IIOCPeZCTBOM
TIOCTAHOBKHU 1lejiel, TUIAHUPOBAHMSI, KOHTPOJS, KOPPEKLUM CBOWX [eHCTBHH U
OLIeHKU YCIelHOCTH ycBoeHusi. CpaBHMBAIOT Crioco® U pe3ynbTaT CBOMX
NeucTBUM ¢ 00paslioM - JIMCTOM COIPOBOXKAeHHs. OOHapy’>KUBalOT OTKJIOHEHUS.
O6yMBIBaIOT IIPUUKHBI OTKJIOHEeHHH. OCYIeCTBIISIFOT CAMOKOHTPO/Ib U
B3aUMOKOHTPOJIb.
Onruueckue siBJIeHMS.
VIcTOUHUKM CBeTa: TeIIoBhIe, TFOMUHECLIeHTHbIe, UCKYCCTBeHHbIe. VI3roToB/ieHye
Kamepbl - 0OCKypa H WCCiIeoBaHHe W300paKeHUsI C IIOMOIIBLIO MOZelH.
MHorokpaTtHoe u300pakeHHe IIpeZMeTa B HECKOJBKHUX IIIOCKUX 3epKasax.
3roTOBUTE MIEPUCKOII U C €ro ITOMOILBI0 MTPoBecTH HabrofeHus. [IpakThuueckoe
MCII0/Ib30BaHKWe BOIHYTBIX 3epKasl. 3pUTe/ibHble WIIH3UH, [I0POXKIaeMble
npesioM/eHleM cBeTa. Mupaku. PasButre BOJOKOHHOM ONTHKU. Vcrosnb3oBaHue
3aKOHOB CBeTa B TeXHUKE.

JemoHcmpayuu(c ucnonb3oBaHueM o6opyaoBanus «Touka pocra»)
1. PasnuuHble UCTOUHUKU cBeTa. 2. MI300parkeHHe ripeiMeTa B HECKOJIBKUX
TUIOCKUX 3epkanax. 3. M3obpakeHne B BOTHYTHIX 3epkanax. 4. Vcrionb3oBaHue
BOJIOKOHHOM ONTHKM. 5. YCTPOWCTBO (hoToanmnapaToB, KHHOIIPOEKTOPOB,
KaJsiel/10CKOIIOB.
JlabopamopHble pabomnbi: 1. VI3roToBneHHe Kamepsl - 06CKypa U HcCiie[joBaHHe
n300pakeHUst C TOMOILI0 Mogenu. 2. IlpakThueckoe IIpUMeHeHHe IIIOCKUX
sepkas. 3. [lpakThueckoe HUCIOIb30BaHUE BOTHYTBIX 3epkai. 4. VsrorosieHue
TIepUCKOIIa ¥ Hab/IFOIeHHsT C TIOMOILIBbIO MOZIEJTH.
XapakmepucmuKka OCHOBHbIX 8UO008 OesimeNbHOCMU:
YnpaBngroT CcBOed IO3HABaTeNbHOW U yuyeOHOM JesTe/lbHOCTBIO IIOCDPe/ICTBOM
TIOCTAHOBKM Liesiell, TUIAHUPOBAHWS, KOHTPOJS, KODPEKI[UM CBOMX [eHCTBUH U
OLleHKH YCIELIHOCTH yCBOeHHs. BbifenstoT ¥ (OpMy/IMpYOT I03HaBaTe/bHYHO
Llenb. BrigensiT Ko/lWuyeCTBeHHble XapaKTePUCTUKH OOBEKTOB, 3a/laHHbIe
cioBamu. [IppHUMArOT NO3HaBaTeIbHYIO 1]e/Ib ¥ COXPaHSIOT ee [1PU BbINO/JHeHHH
yuebHbIX AelicTBui. OCO3HAIOT CBOM [ieiCTBYs. VIMeIOT HaBbIKH KOHCTPYKTHBHOIO
o611jeHusT B MasIbIX IPyTIax.
Yenosek u npupoja
ABTOMAaTHKa B Halled >KW3HU. IIpumepbl HCNONb30BaHUSA aABTOMAaTHYECKHMX
YCTPOMCTB B HayKe, Ha Ipou3BojcTBe U B OblTy. CpencrBa cBsA3u. Pajuo u
Te/ieBH/ieHHe. AJIbTepHATUBHBIE MCTOUHMKM SHEPrHd. BBl 37I€KTPOCTaHLH.
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HeobxoquMOCTh 5KOHOMHUHM TPHPOJHBIX PECYPCOB M WCIIOIb30BAaHMS, HOBBIX
5KOJIOTMUHBIX 1 Ge30macHbIX TexHosIorui. Hayka v 6e30macHOCTS /Tofiel.
Hemoncmpayuu: 1. poromarepuassl U cjlaifibl 110 TEMe.

JlabopamopHble pabombi: 1.Mi3yueHue [eWCTBUM CpPeJCTB CBs3H, pPajuo WU
Te/IeBU/IeHUS.

Xapakmepucmuka 0CHOBHbIX 8UO08 OesimeIbHOCMU:

CamocTosiTebHO  (OPMY/IMPYIOT —T03HABATE/ILHYIO —3aauy. YMewT (WM
pa3BUBAIOT) CIIOCOOHOCTL C TIOMOILBIO BOMPOCOB J00BLIBATH HEAOCTAIOIYIO
uHMOpPMALHIO.

9 kacc

KunemaTuka
CriocoObI  OmMMCaHHMs ~ MeXaHWuecKoro  ApwkeHus. Cucrema — OTCUeTa.
ITpamonuneriHoe [BwkeHue. [IpsMonuHelHOe paBHOMEpPHOe [IBIJKEHHe I10
IJI0CKOCTU. [lepemelnieHre ¥ CKOpPOCTb IIPU PaBHOMEPHOM IIPSIMOJIMHEHHOM
JBWKEHHUH 0 IUI0CKOCTH. OTHOCHUTENBHOCTh ABWKeHHs. CrioykeHue [BMKeHHH.
ITpyHIMIT He3aBUCHMOCTU [BWKeHWM. KpuBonMHelHOe [BWKeHUe. [IBuKeHUe
Tesa, OpOIIEHHOrO MOZ VIJIOM K TOPH30HTY. PaBHOMEpHOe [BI)KeHHe TI0
OKPY>KHOCTH. YTJ/I0Basi CKOpOCTh. [Tepuoz 1 yacrora BpaijeHusi. CKOpOCTb
1 YCKOpeHHe TIpY paBHOMEPHOM [IBUKEHWH T10 OKPY>KHOCTH.

JlabopamopHble pabombi(c HcCHONB30BaHHEM o0opyjgoBanusa «Touka
pocTan):

V3yueHue qBYOKeHUs CBOOOHO Maziatoliero Tesa.
V3yuyeHue 1BUKeHUs 110 OKPY>KHOCTH.
IIpumepHble membl NpOeKMHbIX U UCCAe008amenbLCKUX pabom:
Omnpeznenedye CKOPOCTM PaBHOMEDHOI'O  [JBIDKEHHs IIPU  UCIIO/Ib30BAHUH
TpeHa)kepa «beroBasi JOpPOXKKa».
VcTopuueckass peKOHCTPYKLMSI ONBITOB ['anmuiesi Mo Orpefie/ieHHI0 YCKOpPeHHs
cBOOOZHOrO Ma/ieHus TeJ.
ITpuHLMnIB paboTh! TPUOOPOB /15T ©3MEPEHHsI CKOPOCTeH M YCKOPEHUH.
[TpumeHeHue CBOOOJHOTO MajeHus /11 U3MEPEeHHsI Peaki[ii ueloBeKa.
PacyeT TpaekTopuM /IBI)KeHUs IepCcoHa)kel pacckasos P.Pacris.
Xapakmepucmuka 0CHOBHbIX 8U008 Oesime/IbHOCMU: YTeHHe U 00CyK/leHre TeKCTa
cTaTell UHTepHeT-CalTOB, OOCY)KJeHHe [OK/Ia/l0B U Ipe3eHTaljuii, COCTaB/IeHHe U
pellleHHe 3az1a4, obcykaeHue criocoboB perenus (rogroroeka k OI'D o gusuke).
JunaMuka
MHepumansHele cuctembl oTcueta. Cuna. 3akoHbl HbtoToHa. [IBUyKeHHe Tena 0[],
NEeMCTBUEM HEeCKOJBbKUX CU/l. [IBI)KeHHEe CHCTeMBl CBSI3aHHBIX Tesl. JlMHaMMKa
PaBHOMEPHOI'O ABDKEHHSI MaTepHa/lbHOM TOUKM IO OKPY>XHOCTH. Kiaccel cuil.
3aKOH BCEMHUPHOTr'O TAroTeHus. [IBiKeHue TuiaHeT. MICKyCCTBeHHBIe CITyTHHKU.



TOUKA \!pocm

ConneuHas cuctema. Mcropus pasButus ripeacrasieHuii o Beenennou. CtpoeHue
U 5BOJTIOIUSA BeeneHHOM.

JlabopamopHbie pabombi(c ucmoab3oBaHueM obopyjgoBanus «Touka
pocTa»):

Vi3MepeHHe MacChl Tela C WCIOIb30BAaHWEM BEKTOPHOI'O Das/iOyKeHHWs CHIIBL.
V3yueHre KHHEMATHKU U AWHAMUKYM PaBHOYCKOPEHHOI'O JBIXKeHHs (Ha IpuMepe
MaliHbl ATByzia). Y1 3ydeHure TpeHUs CKOJIbKeHHU .

IIpumepHble meMbl NPOEKMHbIX U UcciedosamenbCKux pabom:
VcTopuueckass peKOHCTPYKLUSI omnbiToB KysoHa U AMOHTOHA IO OIIPe/e/IeHKI0
BEJTMUMHBI CUJIBI TPEHUS CKOJIBKeHHs. [lepBble HCKYCCTBEeHHBIe CITyTHUKU 3eMITH.
Kak omiMuaroTcsi MexaHWuecKue TIpoLjecChl Ha 3emse OT MeXaHHYeCKHUX
nipotieccoB B Kocmoce? Tena ConHeuHol cuctembl. OTKPBITHA Ha KOHUMKE T1epa.
XapaxkmepucmuKa OCHOBHbIX 8U008 OesimebHOCMU: UTeHHe U 00Cy)KeHre TeKCTa
cTaTell UHTEPHEeT-CAUTOB, OOCY)KIEHHe NOKIaJ0B U Ipe3eHTalliy, COCTaB/IeHHe U
pellieHye 3aau, 00CyKzeHre criocoboB peleHus (rmoarotoBka K OI'D 1o pusuke).
Nmnynsc. 3aKoH coOXpaHeHHs UMITY/IbCa
Uwmnynsc. V3MeHeHHe WMITy/ibCa MaTephanbHOM Touku. Cucrema Tenl. 3aKOH
COXpaHeHUs UMITy/IbCa.
IIpumepHble membl NPOEKMHbIX U UCC1ed08amenbcKux pabom:
PeakTrBHOe fABWwKeHue B rnpupoge. Paccnemosanue [ITII ¢ moMoIbro 3aKOHA
COXpaHeHUs] UMITy/bCa.
Xapakmepucmuka ocHOBHbIX 8U008 OesimeabHOCMU: YTeHWe U 00Cy KeHue TeKCTa
CTaTell MHTePHEeT-CAaWTOB, 00CYKIeHNe 0K/Ia[i0B U IIpe3eHTalldH, COCTaB/IeHHe U
pellieHye 3aaay, 00CyskieHne criocoboB perteHus (moarotoBka K OI'D mo dusuke).
CraTuka
PaBHOBecue Tesila. MOMEHT CUMbL. Y CJIOBUSI paBHOBeCHs TBepzoro Tena. IIpocTere
MeXaHU3MBbI.

JlabopamopHble pabombi(c Wcno/ib3oBaHueM oOopyjaoBaHus «Touka
pocTan»):

Oripezie/ieHre LIEHTPOB MacC pas/IMuHEBIX Tesl (TpH criocoba).
IIpumepHbie meMbl NPOEKMHbIX U Uccae008amenbCKUX pabom:
[IprMeHeHWe TIPOCTHIX MeXaHU3MOB B CTPOMTe/LCTBE: OT 3eMJITHKA [10
Hebockpeba. VccieoBaHe KOHCTPYKI[UU BeJIOCUTIe/a.
XapakmepucmuKka OCHOBHbIX 8U008 desimeabHOCMU: YTeHHe 1 0bCy)KeHue TeKcTa
cTaTeli UHTEPHET-CAHTOB, 00CY)KJeHHe [JOKIaJOB W Tpe3eHTallii, COCTaB/IeHne U
pellieHue 3a71a4, 00CysKieHue criocoboB pererus (moaroroBka K OI'D no dusuke).
MexaHuuyecKHe Ko/iefaHHs U BOJIHBI
Mexanuueckue kosebanus. IlpeobpasoBaHue 3Heprud IIpU  MeXaHHYeCKHX
Konebanuax. MaTeMaTUYeCKUii ¥ TIPY)KUHHBIM ~ MasTHUKHA. CBoOOAHBIe,
3aTyxawllue U BbIHYXKIeHHble Kosjebanus. Pesonanc. MexaHwueckue BOJIHBIL.
JliviHa ¥ CKOPOCTh BOJIHBL. 3BYK.

JlabopamopHble pabombl(c Wcno/ib3oBaHueM obopyaoBanusa «Touka
pocTa»):
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3yueHue KosiebaHNI HUTSHOIO MassTHUKA.

IpumepHble meMbl NPOEKMHBIX U UCCNe008amenbckux pabom:

CTpyHHBIe My3bIKajbHble HHCTPYMeHTHL. KosebarespHble CMCTeMBl B IPUPOJE U

TeXHHUKeE.

Xapakmepucmuka OCHOBHbIX 8U008 OesimeabHOCMU: UTeHHe U 00Cy’K/leHNe TeKCTa

cTaTell UHTEPHET-CAUTOB, 0OCY)KIeHHe JOKIa/I0B U TIpe3eHTaldl, COCTaB/IeHHe U

peliieHue 3azay, obcyskaeHue criocobor peienus (noaroroska k OI'D no ¢usuke).

OJIeKTPOMarHUTHbIe Ko/1e0aHus U BOJIHBI

[TepemeHHbIM 31ekTpuueckui ToK. KomneGaTenbHbli KOHTYp. BbIHYKZeHHBIE U

cBobozaHble OM KonebaHus. 3M BOJIHBI M UX CBOWCTBA.

IIpumepHble membl NPOEKMHbIX U UCcnedo8amenbCKux pabom:

[TpUHIMIIBI PAafMOCBSI3U U TeneBUeHUs. BausHue DM u3nyuyeHuUM Ha KUBBIE

OpraHu3Mbl. M3roToB/IeHre YCTaHOBKH JJIS IeMOHCTPALUY ONBITOB 1o OMU.

OnekrpoMarHutHoe wusnydeHue CBU-nmeun. Mceropuueckassi pPeKOHCTPYKLIUS

OIBITOB AMIiepa.

Xapakmepucmuka ocHO8HbIX 8U008 Oesime/IbHOCMU: UTeHHe U 00Ccy>K[eHre TeKCTa

CTaTell UHTePHEeT-CAHUTOB, 00CY)KIeHHe [NOK/Ia/0B U Tpe3eHTallui, COoCTaB/leHue U

pelileHHe 3aziau, obcykaeHue criocoboB peieHus (nogroroBka K OI'D 1o dusuke).

Onruka

Vctounuku cBeta. [lelicTBUsi cBeTa. 3aKOH NPSMOJIMHEHHOrO PAacIipoCTpaHeHHs

cBeTa. 3aKOH OTpakeHUs cBeTa. [TocTpoeHue n3obpaxkeHUH B IVIOCKOM 3epKaJie.

3aKOH TIpesioMJIeHUs] CBeTa Ha IJIOCKOM TpaHMlle JBYX OZHOPOAHBIX IPO3PaYHbIX

cpen. Ilpenmomiienue cBeta B mipusMe. Jlucriepcusi cBeTa. fIB/eHHe IIOIHOTO

BHYTpPeHHero orpaxkeHusi. JIuu3el. Toukwe nuH3bL [locTpoeHme wn306pakeHUH,

CO03[jaBaeMbIX TOHKUMM MH3aMu. '71a3 u 3peHne. OnTuyeckue pubopsL.
JlabopamopHble pabombi(c HcHmonb30BaHHeM o0opyjgoBanusa «Touka

pocTan»):

OKCIiepyMeHTabHas IIpOBepKa 3aK0Ha OTPa’KeHUs CBeTa.

W3mepeHue roKaszaTesis peioMJIeHUs BOJBI.

W3mepenue pOKyCHOr0 pacCTOSTHUSI COOMpaAroLiel TMH3BL.

ITpumepHble membl NPOEKMHbIX U UccaedosamenbCKux pabom:

W cTopus uccieioBaHUsSI CBETOBBIX SIBJIEHUU.

VcTopruueckasi pEKOHCTPYKITUS Tesleckoria ['amusest.

W3roToBieHre Kaei0cKoria.

Xapakmepucmuka 0CHOBHbIX U008 OesimenbHOCMU: UTeHre U 0bCy)KeHue TeKCTa

CTaTell UHTEPHEeT-CalUTOB, 0OCY)KJeHHe [O0KIaJ0B U INpe3eHTallii, COCTaB/IeHne U

pellieHue 3a/au, 00CyKIeHue criocoboB perenus (moarotoBka K OI'D mo dusuke).

®u3nKa aToMa U aTOMHOI0 siipa

Crpoenue aroma. [lorsiomjeHue M HCIycKaHue cBeTa aroMamu. Ornruueckue

criekTpbl. OnbiThl Pesepdopga. [TnanetapHas mojens aroma. CTpoeHHe aTOMHOIO

Anpa. 3apsZioBoe U MaccoBOe uucia. ffepHble CU/Ibl. JHEPrus CBA3M aTOMHBIX

simep. 3akoH paJMOAaKTUBHOTO pacrafa. Anbda- u 6era-pacnagpl. IlpaBuna

cMeleHust. SinepHble peakiuu. [lesieHue U CUHTe3 sjep. flnepHasd sHepreTuka.
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Uctounuku sHepruy CosHlja W 3Be3f. Perucrpaijs si/lepHBIX H3/IyUeHHH.
BiusHMe paJMOAKTUBHBIX W3/IyUeHWH HA JKMBble OpraHusMbl. [l03UMeTpHs.
OKoJIOrHuecKye podieMsbl iJepHON SHePreTUKH.

ITpumepHble meMbl NPOEKMHbIX U Uccaedo8amenbckux pabom:

Wcropus usydeHus atoMa.

Usmepenwue KII/T conHeuHoli HaTapen.

HeBuauMble U3/TyUYeHUs B CIIeKTPe HarpeThIX Tell.

XapakmepucmuKa 0CHOBHbIX 8U008 OesimenbHOCMU: UTeHHe U 0DCy K/IeHue TeKCTa
cTaTell MHTePHET-CalTOB, OOCY’KIeHUe [JOKIaZ0B U Ipe3eHTAlL[l, COCTaB/IeHHe U
pelileHMe 3a7iau, obcykzaeHue crocobos pemenus (nogroroska k OI'D mo ¢usuke).
@opMBbI OpraHu3aly 06pasoBaTe/ILHOr0 NpoLecca:

- TpyIIIOBas;

- UHAUBUAYa/IbHas;

- poHTaNBHAS.

Bepyiue TexXHO/IOTHHA:

VICronb3yroTcsl 3/1eMeHThI  CIeAYIOIMX TeXHOIOTHH: TPOeKTHas, Mpob/eMHOro
obyuenust, HH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHAsS, KPUTHUYECKOrO MBbIIIEHNU,
ripo61eMHOro Juasnora, UrpoBasi.

OcHoOBHBIE MeTO/Ibl pad0THI Ha YpoKe:

BeqyluMyd MeTofaMd OOy4eHHsl SIBISIOTCS: UYaCTHYHO-TIOUCKOBOH, METOZ
MaTeMaTHUeCKOro MO/IeTMPOBaHUsl, aKCUOMaTUUeCKUU MeTO/I.

@opMbl KOHTPOJIS:

Tak Kak 3TOT KypC SB/ISAETCA JONONMHUTE/IbHBIM, TO OTMeTKa B 6asiax He CTaBUTCH.
Yvualuiics yuuTcs OLjeHMBaTh cebs M [JPYrMX caM, 4YTO TI03BOJIIeT pa3BHUBaTh
YMEHHSI CaMOaHa/lM3a M CII0CODOCTBYeT PpasBUTHIO CAMOCTOSATENBHOCTH, Kak
CBOWCTBY JIMUHOCTW Yyuallerocsi. BelfBieHHe ITPOMEKYTOUHBIX H KOHEUHBIX
pe3yIbTaTOB yUalllUXCHd T[IPOMCXOJUT Yepe3 IIPaKTHUeCKyH [esaTe/bHOCTD;
3aueTHBIEe PabOTHI:

e TeMmaTHueckas ToZbopka 3ajau  pas3MUyHOrO YPOBHS  CJIOKHOCTH  C
TIpe/ICTAB/IEHHeM PpasHbIX METOZIOB pellleHHsi B BH/le TEKCTOBOIO [AOKYMEHTa,
npesenTanyu, QUsII-aHMManK, BHAE0PO/IHKaA HiH web - cTpanuibl (caiTa)

* BBICTABKa IIPOEKTOB, ITpe3eHTAaLlUH;

* IeMOHCTpalMs SKCTIepMMeHTa, KaueCTBeHHOM 3a/1aull C KaueCTBeHHBIM (YCTHBIM
VI B BUJE TIPUIOXKEHUs, B TOM UHCJle, TIpe3eHTal[el) OIMCcaHueM Iporjecca Ha
3aHSTHH, eCTUBaIe SKCIIePUMEHTOB; (PU3UYeCcKre OTMMITHA/IbL.
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KanenjapHo-TeMaTHYecKoe IJIaHHPOBaHue 7 K1acc

TOUKA \\'pocm

Ne Hata Tema ypoka Hcnons3oBanue ripumeda
/11 | TIpOBeJeHuUs o0opysoBaHus NEHTpa [Hi1e
Ilnan | ®akr eCcTeCTBeHHOHAYYHOM
M TeXHO/I0THYeCcKon
HanpaB/IeHHOCTeH
«Touka pocta»
1. Beegienue (19)
BeogHoe 3anarue. llenu wu 3azauu | KomrbrorepHoe
i Kypca. TexHuka 6e3011aCHOCTH. obopyzoBaHue
2. Posb 3KCIIiepUMeHTa B )XKM3HH yesioBeKa (34)
CucTeMa e/IMHHULL, TIOHATHE O KomrisroTepHoe
2 TIPSIMBIX M KOCBEHHBIX M3MEPeHHsAX obopyzoBaHue
DU3MUECKUNA SKCTIEPUMEHT. Ob6opyzpoBaHue As
Bujbl Gpusrueckoro sKCIiepuMeHTa. JEMOHCTpALi
[TorperHocTs U3sMepeHus. Bubl
TMIOTPeIIHoCTel usMepeHus. Pacuér
3 IIOIPeIIHOCTH M3MEpPEeHHMH.
JlabopartopHas pabora O6opyjoBanue A/
«/3mepenue 06beMa TBEPZOTO nabopaTopHbIX paboT u
4 Tema». HPBBH.T[& OQ)OPMHEHHH yUeHNYeCKUX OIbITOB
nabopaTopHO# paboThL.
3. Mexanuka (8u9)
5 PaBHOMepHOe ¥ HepaBHOMEDHOE Ob6opyzoBanue fist
JBYDKEHUSL. naboparopHeix pabor U
6 I'paduueckoe npefcTaBIeHye VUeHMYeCKUX  OINbITOB
FBVCETTHN, (Ha Gase KOMILIEKTOB
Perienue rpacbuqecxmf 3a7ay, 115 OT'D)
7 pacyeT IyTH U Cpe/iHel CKOPOCTH
HEPAaBHOMEPHOT'0 /IBVDKeHH.
8 [TonsiTHe UHEPLIUY ¥ UHePTHOCTH.
[leHTpobeskHas cua..
9 Cusia yripyrocTy, cu/ia TpeHus O6opyoBaHue Jji1
nabopaTopHeIx paboT U
JlaboparopEad paooTa VUEHWUECKUX  OIBITOB
«MccnepoBasye 3aBUCHMOCTH
N (ma ©Gase KOMILIEKTOB
CWUJTbI YIIDYTOCTH, BO3HUKAIOIIIEH B
10 TIPY>KUHE, OT CTeleHH Ae(opMariuu A OI'9)
TIPY>KUHBI».
JlaboparopHas paboTta
11 «Onpenenenve ko3 duijpeHTa
TpeHus Ha TpubomMeTpe».
JlabopatopHas pabora O6opygoBaHye 171
«VccneioBaHye 3aBUCUMOCTH nabopaTopHBIX paboT K
12 CHJTbI TPEHUSI OT CHJIbI yUeHHUEeCKHX OIbITOB
HOPMAJILHOTO JIaBJIeHUsI».
4. TugpocraTuka (12u)
13 [110THOCTB. 3a/iaua 1japs ['epoHa Obopygosanue A
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TOUKA POCTA

PertieHue 3aau NOBBIILIEHHOMN [J€MOHCTpaL[iH

14 CJIO)KHOCTH Ha PacyeT TUIOTHOCTH
Bell[eCTBa.

15 PerreHue 3a7au MOBBIILIEHHON ObopyoBaHue s
CJIO’)KHOCTH [IeMOHCTpaLH

16 [MaBjieHye )XUIKOCTH U Tasa. 3aKOH
ITackans

17 Coobrarormecst cocyapl.

18 JlaboparopHas pabora O6opyaoBanue /i
«/3roToBnenue Mojeu hoHTaHa» tabopatopHeix pabor u

19 JlaboparopHas pabora yUEHHMUECKMX  OIIBITOB
«M3roToBeHre Mofieny GoHTaHa» (Ha 0Oase KOMIUIEKTOB
3axkoH [Tackass. [lasieHve B s OI'9
JKUJIKOCTSIX U ra3ax.

20 ['uppaBnyyeckye MalIuHbI.
Coobuarommecs cocy/pl.

21 BriTasnkuBaroiias cuia. 3akoH O6opyaoBanue Ais
Apxumesa. eMOHCTpaLH
JlabopartopHas pabora ObopyaoBanue JJis

22 «BplIsicCHeHUe yCI0BUS I1/1aBaHUs naboparopHsIx paboT u
Te». YUEHUUECKUX OTIbITOB

9% bnox 3azau Ha 3akoH Ilackas, Ob6opyjoBanue s
3aK0H Apxume[a. JeMOHCTpaLn

24 biox 3anau Ha 3akoH [lackans,
3aKOH Apxume[ia.

5. Ctatuka (104)
25 Box. Peryar. O6opyznoBaxue ams
[eMOHCTpaLi

26 PaBHOoBecre TBepAbiX Tenl. MomeHT
cuibl. I IpaBu/io MOMEHTOB.

27 LlenTp TSDKECTH. HWccnenosanue | ObopysosaHke jiis
Pa3/IMUYHbIX MeXaHUUeCKUX CUCTeM [IeMOHCTpALIAH

28 KombuHMpoBaHHbIE 3a/]au,
KCIT0/Ib3Ysl YC/IOBHSI PABHOBECHSI.

79 KoMOuHMpOBAHHbIE 3a/1auH,
HCIIO/Tb3Ys YCIOBUSI PABHOBECHSI
JlabopartopHas pabora ObopygoBaHue i
«VsroroBnenue paboraroijeit naboparopHbix paboT u

30 cucteMbl 6/10K0B». OdopmiieHue YVUEHHYECKHX  OIbITOB
paboTHL. (Ha 6a3e KOMIUIEKTOB
Pabota Haz ipoekToM «BIoKuH». s O'D
JlaboparopHas pabora
«VI3roToenenue paboTaromiei

31 CHCTEMBI OJIOKOB».
JlaboparopHas pabora ObopypoBanue i
«W3rorosnenue paboraroren nabopaTopHbIX pabor U

32 cHcTeMbl 6/I0KOB». YUeHUUYeCKHX OITLITOB
Odopmenue pabOTHL. KomrproTepHoe

33 obopyoBaHue

34 3arrura poeKToB.
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KasieHjapHo-TeMaTu4ecKoe njaaHupoBaHue 8 Kiacc

TOUKA Y POCTA

Ne Hara Tema ypoka Hcno/ib30BaHue npume
/i | TpOBeAeHus o0opy/A0BaHHUs LiEHTPa | YaHue
Ilran | ®axkT eCcTeCTBeHHOHAYYHOH
U TeXHOJIOTHUeCKOo#
Hanpap/IeHHOCTel
«Touka pocra»
1. Beepenue (19)
Beoguoe 3ansTve. llemn u 3agaun | KomribioTepHoe
1 Kypca. TexHuKa 6e3011aCHOCTH. obopyioBaHue
2. TenioBbie siBieHus (12 1)
Pa3HooOpasue TeIUIOBLIX sB/IeHHH. | KomibroTepHoe
2 TerioBoe paciIpeHye Tel obopyroBaHue
JlaboparopHas paboTa Ob6opygoBaHue Js
«V3MeHeHUs [UIMHBI TeJla IIPU nabopaTopHeix pabot u
3 HarpeBaHUM U OXJIK/EHUM». YUEHUYIECKUX OIBITOB
Terutonepeaua Habmonexnue ObopyoBaHue [
TEIUIONPOBOJHOCTH BOZBI U JEMOHCTpaLui
4 BO3/yXa.
JTabopaTopHas paboTa ObopyoBaHue i
«/3mepenue yzieneHON nabopaTopHbIX paboT u
TEIUIOEMKOCTH Pa3IAUHBIX YUEHHUECKUX  OIBITOB
5 BEII[eCTB». (Ha 6a3e KOMILIEKTOB
[1naBneHue U OTBepAeBaHue. st OI'D
Jlabopatopnas pabota «OT/IHBKa
6 rrapadHOBOTO COJIATHKAY
JlabopaTopHas paboTa ObopyjoBanHue i
«Hab/romeHue 3a riapyieHueM nabopaTopHBIX paboT H
7 Thaay» yUeHMYeCKHX OITBITOB
PellieHye 0JTMMITHA/IHBIX 3a/1a4 Ob6opyzoBaHue J1s
8 Ha ypaBHeHHe TeryioBoro baaHca ZIEMOHCTpALUH
PellieHHe O/MMITHaJHBIX 3a7iau Ob6opygoBaHue Jiist
9 Ha PACYET TerUIOBhIX IIPOLIeCCOB eMOHCTpaLyi
10 JIaBGopaTopust KDHCTAJLIOr pauH.
Wcriaperue ¥ KOH/IeHCALHS. Ob6opyzoBaHue /I
11 JeMOHCTpAL|H
Coctas aTMocdepHl, O6opy oBaHue [jis
HabmrofeHuKe repexosia IeMOHCTpAIIH
HEHACHII[eHHBIX T1ap0B B
12 HACBHIIEHHBIE.
BIaXHOCTb BO3Ayxa Ha pasHbx | ObopyzoBaHue i
13 KOHTHHEHTax JIeMOHCTpaIHi
3. Dnexrpuyeckue sipjieHus (84)
Mukpomup. Mogen aToma, O6opypoBanue [IJist
14 CyIIeCTBOBABIIMe /10 Hauaia X1X JeMOHCTpALH
VicTopust OTKPBLITUSA U IeHACTBUS KomnreroTepHoe
15 ralbBAHUUECKOT 0 371eMeHTa oGopy1oBaHie
VicTopus co3panmus 31eKTpodopHou
16 MAITIHHEI
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TOUKA \!Pocm

OrneiTh! BosbTa. D/IeKTPHUeCKHUH KomneroTepHoe

17 TOK B 3/IeKTPOJIUTAX. obopymoBaHHe
PerreHne omMMIIMaZHBIX 3a7a4 Ha ObopypoBanue s

18 3aKOHBI ITOCTOSTHHOT'O TOKA JIEMOHCTpAIHUH
HabmofieHue 3aBUCHMOCTH ObopyzoBanue fjist
COIIPOTHB/IEHHMA ITPOBOTHHKA OT ,C[EMOHCTPH.T_{HIL:I

19 TeMIIepaTyphL.
JlaboparopHas pabora O6opygoBanue s
«Omnpe/ie/ieHre CTOMMOCTH nmabopaTopHeIX paboT U
M3PacX0f0BAHHOM 37IEKTPOSHEPrH | yUEHHUECKHUX  OIBITOB
T10 MOIIIHOCTH TIOTPeOUTe s U 110 (Ha 6ase KOMILIEKTOB

20 CUBTUHKY» ans O
Pertenue ommMIiagHbIX 3a1a4u O6opygoBaHue s

21 Ha TeIuIoBoe JIeHCTBUe TOKA JIeMOHCTpaLMi

4. J1eKTpOMarHuTHbIe siBjienus (34)
OJIeKTPOMAarHUTHbIE ABJICHHUS. ObopygoBanue s

22 D/IeKTPOM3MepHUTe/IbHEIe IPUOOPEL. | JeMOHCTpAIMid
MaruurHas aHoManusa. Marautaeie | O6opyzoBaHue [jis

23 Oypu JeMOHCTpaLyH
Pa3sHOBHIHOCTH

24 5/IeKTPOJIBUTATe IeH.

5. OnTrueckue sisieHus (74)

WcTouHuKY CBeTa: TeIl/I0BkhIE,

ObopyznoBaHue 14

25 JIFOMUHECLIEHTHBIE JIeMOHCTpalyiA
OKCriepuMeHT Hab/oieHue.
MHorokparHoe u300pakeHue
mpeaMeTa B HeCKOJIbKHX TI/IOCKHX

26 3epKajiax.
W3roTOBUTE TIEPUCKOIL U C ero ObopyaoBaHue 18

27 TIOMOIIIBEO TIPOBECTH HABIIO/IeHUs JIeMOHCTpaLHH
[TpakTHYecKkoe UCII0Ib30BaHue Obopygosanue 1yst

28 BOTHYTHIX 3€pKaJl JEMOHCTpalUH
3puTe/ibHbIe UUTIO3UH, ObopynoBanue A
MOPO’KAaeMbIe IPeIoM/IeHUeM EMOHCT AL

29 cBeTa. MUpaxH.

30 PasBuTHe BOJIOKOHHON OITHUKU
Mcnons30BaHue 3aKOHOB CBeTa B

31 TexXHHKe

6. UestoBek M nnpupogja (4u)

32 ABTOMAaTHKA B Halllel XU3HU . KowmribroTepHoe

33 Paguo u TeneBuaeHue obopyzoBare
AJTbTepHaTHBHBIE UCTOUHHUKH

34 SHEpruy. Bus! smekTpocTaHLui
Hayka cerogmsi. Hayka u

35 6e30I1aCHOCTD JIFO/TEH.
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Kanen,qapﬂo—'remamqecxoe MiaHUpPpOBaHHUE 9 knacc

TOUKA \!pocm

Hara Tema ypoka WUcnonb3oBanue IpyMe
/T | TpOBeJeHus ofopy/AOBaHUA LIEHTPA | YaHHe
Ilnan | @akT eCcTeCTBeHHOHAYUYHOH
M TeXHOJIOTHYeCKOH
HanpaB/IeHHOCTel
«Touka pocTa»
1. Begenue (1u)
BeoaHoe 3ausitve. llenu u 3agaum | KoMmmbsroTepHOe
1 Kypca. TexHuKa 6€3011acHOCTH. obopyjoBaHue
2. Kunematuka (7 u)
Criocobrl ormcaHus ObopyjoBaHue A
2 MeXaHMYeCKOT0 JBIDKEeHHs IEeMOHCTpaLUH
[psimosmiHeliHOe paBHOMEPHOe O6opygoBaHue A/
JBIDKEHUe 10 I1ockocTu? CMOoTpA JIeMOHCTpaLh
3 13 Kako} TOYKY Hab/Io/aTh
OTHOCHTEeTLHOCTh [IBWKEHHS. Ob6opypoBaHue it
4 CI0KeHye JIBYDKeHMIL. JeMOHCTpAIHH
JlabopamopHble pabombl: O6opyaoBanue [jist
«/3yueHue ABwKeHust cBOOOIHO nabopaTopHbIX paboT H
a[arolero Teaar», «Msyuenue YUeHUYeCKHX OIBITOB
5 JIBYDKEHHMS Tela 110 OKPY>KHOCTH»
Kak u Kyia royieTena BULLIHEBAsA Ob6opyoBaHue fjist
KocTouka? Pacuer TpaeKTOpUHU JIeMOHCTpALHH
[IBYDKEHWST TeJT U NePCOHaKeH
6 paccka3oB P.Pacris o MroHxayseHe
VicTopuueckasi peKOHCTPYKLMs Ob6opyjoBanue A
onbITOB ["amanes 1o onpejie/eHU0 JIeMOHCTpaLyi
7 VCKOPeHHs g.
Oripe/ie/ieHyie CKOPOCTH Ob6opygoBaHue A7is
PaBHOMEPHOI'0 [IBVDKeHHUS TIPH |eMOHCTpALIHiA
WCTIO/Ib30BaHMU TPeHaKepa
8 «beropas J0pOXKKa».
3. lunamuka (84)
Cwuna Bonu, cuiia yOexeHus Win O6opyjoBaHue i
9 cuna - husnyecKas BeiiyuHa? JIeMOHCTpALUi
JlabopamopHas paboma: Ob6opyaoBaHue AJis
10 «V3MepeHye MacChl Tesa» nabopatopHelx paboT u
IIBroKeHue TeJia 1o JeHCTBHeM YyUYEHHUECKUX OTILITOB
11 HeCKOJIbKUX CHJT
JIBIDKeHHe CUCTeMbI CBA3aHHbBIX O6opyzoBaHue s
12 TeN ZIeMOHCTpALH
JlabopamopHble pabomni: | OB6opyaoBaHue [
«VI3yueHue TPeHuUs! CKOMbKEeHUs» nabopaTopHBIX padoT H
13 YUEHHUUECKUX OITLITOB
JTuHamMuKa paBHOMepHOTO /BrkeHud | ObopynoBaHue A/
14 TI0 OKPY)KHOCTH JeMOHCTpALH
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TOUKA \!pocm

VicTropus paseuTus IpejcTaBienydii | ObopygoBanue [s
15 o0 Beenennoit. CosiHeuHas cucTeMa. | A@MOHCTpALAR
OTKpBITHA HA KOHUMKe TIepa. ObopyoBaHue /i
[TepBbie UCKYCCTBEHHBIE CITYTHUKH IEeMOHCTpaLyi
16 3emn.
4. Umnyibc. 3aKOH COXpaHeHHs HMIyJ/ikca (39)
17 Kax BBl IXTy Ha30BETe... KowmrsroTepHoe
18 PeakTuBHOe [IBIDKeHHE B IPUPOJIE. o6opyzoBanue
Paccneposanue [ITTI ¢ moMorisr0 KomrbroTepHoe
19 3aKOHA COXPaHEHHs UMITy/IhCa obopyoBaHue
5. CraTuka (24)
JlabopamopHas paboma: ObopynoBaHue f/s
«OripesiesieHue 1eHTPOB Macc nabopaTopHeIX pabot u
20 pa3/IMYHBIX TeJ (TpH criocoba)» yUeHUYeCKHX OIIBITOB
[TpumeHeHMe TIPOCTHIX MexaHu3MOB | KoMrbroTepHoe
B CTPOMTE/ILCTBE: OT 3eM/ISTHKY J10 obopyjoBaHue
24 Hebockpeba
6. Mexanuueckue KosebaHus U Bo/HbI (34)
22 Buibl MasSTHUKOB U UX KosiebaHui O6opypoBanue i
23 UTo TepeHOCHT BOJTHA? JeMOHCTpari
KosebaTe/lbHbIe CUCTEMBI B ITPUPO/E
24 U TeXHUKe
7. DJIeKTPOMAarHUTHbIe Ko/ebaHus ¥ BO/IHBI (24)
OKCriepyUMeHTaIbHas POBepKa KowmrisroTepHoe
25 CcBOMCTB OM BOJH. obopyoBaHue
WccnenoBanue snekTpoMarautHoro | KommbroTepHoe
26 usnydyenusi CBU-rieun o6opyjoBaHue
8. OnTHKa (44)
. IsroToBnenue Mojeny KomribroTepHoe
27 KasefiJocKora. 060pyI0BaHHe
JKCIiepUMeHTaIbHas TIPOBepKa ObopygoBanue /s
28 3aKOHa OTPaKeHHs CBeTa. [eMOHCTpaIHiA
JIabopamopHas paboma: ObopygoBaHue s
«VI3mMepeHye roKasaTens nabopaTopHbIX paboT U
29 TIpeIOM/IeHUS! BOJIBI» yUeHHUYECKUX OILITOB
Kak oT/muaroTcs 1okasareim Ob6opyoBaHue s
30 TIPe/IOMJIeHHS [IBeTHOTO CTeK/Ia IeMOHCTpALMi
9. du3MKa aToMa M aTOMHOT0 sifipa (44)
Ilormnoienue ¥ UCIIyCKaHue CBeTa KomrieroTepHoe
31 atomamu. OnITHYeCKUe CIIeKTpBL. 06opygoBaHue
W3mepenue KII[g COJIHEUHOH
32 Garapeu KoMIIbI0TepHOe
BmisiHvie pagroak TUBHBIX obopyoBaHue
33 U3/TyYeHHH Ha KUBbIE OPraHU3MbI
Crioco6pI 3aUTEI OT
34 pa/IM0aKTHUBHBIX U3/yYeHHUH
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