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IHosicHuTEALHAA 3aNIHCKA

PaGouas nmporpamma Kypca BHEYPOUHOU EATENbHOCTH 1O (u3nKe «YBieKaTelbHas (QU3nKay
Ui 7-9 KjaccoB OCHOBHOM IIKOJIBbI pa3paboTaHa B COOTBETCTBHUHU:

1. ®enepanbabiM 3aK0HOM OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 oOpa3oBanu B
Poccuiickoit deneparum» (¢ u3M. u 1om., BCTyi. B cuiy ¢ 01.09.2020).

2. [TacnopToM HaMOHAIBHOTO MpoekTa «Obpa3zoBanue» (yTB. npesuanymom CoBeTa npu
IIpe3unente PO no crparernyeckoMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. N'ocynapcTBenHoit nmporpammoit Poccuiickoit @enepannu «Pa3Butrue o0pa3oBaHus» yTB.
[Toctanosnenuem IpaButenscTtBa PO ot 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJIEHUH rocy1apcTBeHHON nporpammsl Pocculickoit ®enepanuu «Paspurue
o0Opa3oBaHU.

4. IIpodeccruonanbubiM crangaptom «llemaror (memaroruueckast 1€ TEIbHOCTh B IOMIKOIBLHOM,
Ha4yaJIbHOM O0IIIeM, OCHOBHOM 00IIIeM, CpeTHEM 00IIIeM 00pa30BaHUM), (BOCIIMTATEIb,
yuuTelnb)» (pea. ot 16.06.2019) (ITpukaz MuHucTepcTBa TpYJIa M CONMAIBHOMN 3amuThl PO ot
18 okts16pst 2013 1. Ne 544H, ¢ n3MEHEHUIMHU, BHECEHHBIMU TPUKa30M MUHHUCTEPCTBA TPpyAa
u couzamutel PO ot 25.12.2014 Ne 11151 u ot 5.08.2016 1. Ne 422h).

5. MeToau4eckuMu peKOMEHIAUSAMU 110 CO3JIaHHIO U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3AINAX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojiax, HEeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUECKON
HampaBlIeHHOCTEN

(«Touka poctay) (YTBepxkaeHbI pacniopshkeHHeM MuHuCTepcTBa MpocBenieHus Poccuiickoit

denepanuu ot 12 stuBaps 2021 1. Ne P-6)

6. MeToan4ecCKUMH PEKOMEHIAIIUSMU TI0 CO3AAHUIO U (DYHKIIMOHUPOBAHHIO JTETCKUX
TexHonapkoB «KBaHTopuym» Ha 06a3e 0011e00pa3oBaTeIbHBIX OpraHu3anuii (yTB.
pacniopspkenreM MunucteperBa npocsenienus Poccutickoit @eneparuum ot 12.01.2021 Neo P-
4).

HporpaMMa ONpeaACIsICT COACPIKAHUC U CTPYKTYPY y‘lC6HOFO MaTcpuraia, ImoCjaCcaA0BaTCIIbHOCTb
€ro U3y4ycHusl, Myt (bOpMI/IpOBaHI/I}I CUCTCMBI 3HaHI/II71, YMeHI/Iﬁ U CIIOCO00B ACATCIIbHOCTH,
Pa3sBUTHA, BOCIIUTAHUA U COOUATN3AIUN YIaAlIUXCA

[Inanupyrotcs cnenyrouue gpopmol opeanuzayuu yuedHo20 npoyecca: GpoHTAIIbHBIE,
KOJUIEKTUBHBIE; TPYIIIOBBIC; paboTa B Mape; HHAWBUyaTbHBIE.

B npenogaBanuu npeamera OyayT UCHOIB30BATHCS CICAYIONINE MEXHON0ZUU U MENOObL.
JTUYHOCTHO-OPUEHTUPOBaHHOE 00yueHue; mpobieMHoe ooyuenue; muddepeHInpoBaHHOE
oOydeHune; TeXHOJIOTHHA 00YyUEHHUS Ha OCHOBE PEIICHHS 3a/1a4; METObl WHIUBHIYATLHOTO
o0y4eHus;

OcobeHHOe 3HaYeHUE B NMPENOAaBAHNN (PU3UKU UMEET IIKOJIbHBIN (PM3UUECKUIl SKCIIEPUMEHT, B
KOTOPBIN BXOJIAT IEMOHCTPAILIMOHHBIN 3KCIIEPUMEHT U CaMOCTOSTENIbHBIE JIA00OPATOPHBIE PaOOTHI
yJaluxcst Ha ocHOBe IIu(ppoBoi 1aboparopunt. Ienvio uzyuenus ¢puzuxu B OCHOBHOMN IIKOJIE
sBsieTcs: 1) B HalpaBJIeHUU JMYHOCTHOTO PAa3BUTHU!

- BOCIIMTAHHUEC T'OTOBHOCTH 06yqa}onmx0ﬂ K CaMOpPa3BUTHUIO U CaMOO6p2130BaHI/IIO Ha OCHOBC
MOTHBAIIUH K O6yquHIO " ITO3HAHMUIO,

'(I)OpMI/IpOBaHI/IC HOCHHOCTH 3A0POBOI0 U 0e30IacHoro 06pa3a JKU3HH, [TPpaBUJII HHAUBUIYAJIBHOT'O
U KOJUIEKTUBHOT'O OE30I1aCHOTO IIOBCICHHSA B ‘-Ipel’»BLI‘-IafIHBIX CUTYyallUAgX, YIPOXKAOMIUX KU3HU U
3J0POBBIO J'IIO)I@IZ, IIpaBrJI NOBCACHUA HAa TPAHCIIOPTE U HA JOpOrax.

-BOCTIMTaHUE YOXKAEHHOCTH B BO3MOKHOCTH MMO3HATH MIPUPOTY, HEOOXOIUMOCTH Pa3yMHOTO
HUCITIOJIB30BAHUS )IOCTI/I)KGHI/Iﬁ HaYKI/I 158 TeXHO.]'IOl"PIfI JJIA )IaJ'II:HefIHIeFO pa3BI/ITI/I$I YCJIIOBCYCCKOTO
o01IecTBa;



-Pa3sBUTUC YBAXKKCHUA K TBOPIAM HAYKH U TCXHUKU; OTHOLICHUS K (I)I/I3I/IKG KaK K 3JICMCHTY
00111€4eTIOBEYECKON KYIbTYPHI;

2) B METanpeaMETHOM HAPABICHUH !

OCBOCHHE 3HAHHI O MCXAHUYCCKUX, TCIUIOBBIX, 3JICKTPOMAIrHUTHBIX U KBAHTOBBIX

SBJICHUSX; BEJIMYMHAX, XapAKTEPU3YIOIIKX ITHU SBICHUS; 3aKOHAX, KOTOPBIM OHU IIOJAYUHSAIOTCS;
METOAaxX Hay4YHOTO MO3HAHUS NPUPOABI U (HOPMUPOBAHHS HA 3TOW OCHOBE MPEJICTABICHHUH O
¢bu3nyeckoil KapTUHE MUPA;

OBJIAACHUC YMCHUAMU IIPOBOJHUTH Ha6J'II-OI[eHI/I$I IMPHUPOJHBIX ﬂBHeHHﬁ, OIIMChIBAaTh U

0000111aTh pe3yabTaThl HAOIIOJCHUH, UCII0JIb30BaTh IIPOCThIE U3MEPUTEIbHbBIE TPHUOOPHI 115
n3yueHus PU3MUECKUX SBICHUI:

NPECTaBIATh Pe3yIbTaThl HAOIIOACHUI UM U3MEPEHUH B BHJIE TaOIUIl, Tpa(UKOB U BBISBISTD
Ha 3TOW OCHOBE SIMIMPUYECKUE 3aBUCUMOCTH; IPUMEHSTh [10Jy4EHHbIE 3HaHUS 1151 OOBSCHEHUS
pa3HOOOpa3HbIX IPUPOJHBIX SBICHUN U IIPOLECCOB, IPUHLUIIOB JEHCTBUS BaKHEHIINX
TEXHUYECKUX YCTPONCTB, [Vl PeLIeHns] GPU3NUECKUX 3a/1a4;

PAa3BUTHUC IMO3HABATCIIbHBIX HHTCPECOB, MHTCIUICKTYAJIbHBIX U TBOPYCCKUX CII0COOHOCTEH

B IpoIlecCe penieHus (PU3nYecKux 3a/1a4 U BHIMOTHEHUS SKCIIEPUMEHTAIIbHBIX UCCIICIOBAaHUM;
CIIOCOOHOCTH K CAMOCTOSITEIbHOMY MPUOOPETEHUIO HOBBIX 3HAHUH MO (PU3UKE B COOTBETCTBUHU C
KU3HEHHBIMU MMOTPEOHOCTSIMU U UHTEPECaAMU;

HCITIOJIb30BAHHUEC KOMIIBIOTCPHbBIX TEXHOJIOTUM JIJIs peLICHUA I/IH(I)OpMaI_II/IOHHLIX n

KOMMYHHKAITMOHHBIX Y4eOHBIX 33/1a4, B TOM YKCJIE: BRIYUCIIEHUE, HAIMCAHUE TTUCEM,
COYMHEHMH, TOKIIa 0B, pedepaToB, CO3JaHUE MPE3CHTAIUHN U JIp.

IlnanupyemMble pe3y/ibTaThl OCBOCHHSI IPOrPpaMMbl BHEYPOYHOM AeATeIbHOCTH
«YBJjekartejbHasi pu3nka» (¢ HCMoJib30BaHueM odopynoBanus «Touka pocra») B
7-9 kaaccax.

Peanuzanus IIporpaMmabl CHOCO6CTByeT JOCTUIKCHUIO CIICAYIOINX PE3YJIbTAaTOB:

JInyHOCTHBIE:

B chepe mMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

y4ueOHO-II0O3HAaBATENbHBIH ~ MHTEpEC K  HOBOMY  y4eOHOMY  MaTrepuaily u
croco0aMpenIeHUSTHOBOM 3a/1a4H;

OpMEHTAlls] Ha IOHUMAaHWE IPUYMH YycIexa BO BHEYy4eOHOW JesTeNbHOCTH, B TOM
YHMCJIEHACAMOAHAIN3 U CAMOKOHTPOJIb PE3yjbTaTa, Ha aHaJIW3 COOTBETCTBMSI PE3YJIBTAaTOB
TpeOOBaHUSMKOHKPETHOM 3aj1auH;

CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIIEUIHOCTH BHEY4EeOHOM
NesaTenbHOCTH; O0yuarowuiics noay4um 603MONCHOCMb 015 (POPMUPOBAHU:

BHYTpEHHEH TO3MIMM  IIKOJIbHMKA Ha  YPOBHE  IOJIOXKMTEIBHOTO  OTHOILUEHHS
KIIKOJIC,[TIOHUMAHUsl ~ HEOOXOJMMOCTH  YYEHHUs, BBIP@KEHHOIO B  MpeoliajaHuu
y4eOHOMO3HABATEIbHBIXMOTHBOB;

BBIPAKEHHOW YCTONYMBON yueOHO-TIO3HABATEIbHON MOTHUBALIUN YYEHUS;

YCTOMYMBOTO y4eOHO-IIO3HABATEIBHOIO MHTEpEca K HOBBIM OOIIMM CIOCOOAM pelieHus
3a1ad.

MeranpeamMerHsble:
B cdepe peryasiTUBHBIX YHUBEPCAIbHBIX y4EOHBIX IEHCTBUNA ydaluxcs:

IUIAHUPOBaThb CBOM  JACWCTBHA B  COOTBETCTBUM C IIOCTaBICHHOM 3amadedl U
yCIIOBUSIMUEEpeaTn3allii, B TOM YHCJIE BO BHYTPEHHEM IUIAHE;
YUUTHIBATh YCTaHOBJICHHBIE NPaBHJIa B IJITAHUPOBAHUU U KOHTPOJIE crioco0a perieHus;
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OCYHIIECTBJIATh UTOTOBBIM U MOLIArOBBIM KOHTPOJIb 110 PE3YIIBTATY;

OLICHUBATh MIPaBUWIbHOCTh BBITIOJTHEHUSI NeNCTBUS Ha YpOBHE
aJIeKBaTHOMPETPOCIIEKTUBHOMOLIEHKA COOTBETCTBUSL PE3YyJIbTaTOB TPEOOBAHMSIM JaHHOU
3a7a4M ¥ 3aJa4HON 00J1acTH;

aJ€KBATHO  BOCIPUHUMATh  MPEUIOKEHUS U OLUEHKY  Y4YMTeNleld, TOBapHILEH,
POAUTENECHUIPYTUX JTHOJICH;

pasnuyaTh Coco0 U pe3ybTar JeHCTBUS.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMCA.

B COTPYAHHUYCCTBE C YYUTCIIEM CTaBUTh HOBBIC y‘le6HBIe 3aa4H,
IPOABJIATH MMO3HABATCIIbHYIO HHUITUATHBY B y‘Ie6HOM COTPYAHHUYECTBE,

CaMOCTOATENIbHO  aJICKBaTHO  OIICHUBATh  NPABWIBHOCTH  BBINOJHEHUS  JACHCTBUS
MBHOCHUTBHEOOXOIMMBIE KOPPEKTHBBI B UCIIOJIHEHHE KaK 1O XOJy €ro peain3aliii, TaK U B
KOHIIE IE€HCTBUS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH yUaIIUXCS:

OCYIIECTBIISITh TMOUCK HeoOXoauMmoil uHGOpManuu s BBIIOJHEHUS BHEYYEOHBIX
3aJIaHUMCUCTIOIb30BAHUEM y4eOHOI JNUTEpaTypsl U B OTKPHITOM HH(GOPMAIMOHHOM
MIPOCTPAHCTBE,PHIIUKIIONENI, CIPAaBOYHUKOB (BKJIIOYAs JIIEKTPOHHBIE, LHU(POBEIE),
KOHTPOJIMPYEMOM IPOCTPAHCTBE

HutepHera;

OCYILIECTBIATh 3anuCh ((pUKcalnio) BEIOOPOUYHON MH(OpManuyu 00 OKpYKarolleM MHpE U
ocebecaMoM, B TOM YHCIIe C TOMOIIbI0 nHCTpyMeHToB UKT;

CTPOUTH COOOIICHUS, TPOEKTHI B YCTHOM M MUCBMEHHOM (hopme;

MIPOBOJIUTH CPABHEHUE U KIACCU(UKALIUIO TI0 33JaHHBIM KPUTEPHSIM;

YCTAHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U B U3y4a€MOM KpPYTI'€ SIBJICHUI;

CTPOUTH  pacCykIeHuss B ¢GopMe CBSI3M TMPOCTHIX CYyXICHHH 00 0OBeKTe,
€roCTPOCHHUH,CBOMCTBAX U CBA3AX;

Obyuarowuiica NOLYYUM 803MONACHOCTb HAYYUMbCA.!

OCYIICCTBIIATh ~PACHIMPCHHBIA TMOUCK HMH(MOPMAIMK C HUCIOJIB30BAHUEM PECYpPCOB
o6ubmmotek ncern MHTEpHET;
3aIKChIBaTh, GUKCHPOBATH HHPOPMALIHIO 00 OKPYKAIOIIKX SBJICHHUSIX C

nomouisronHcrpymenTos UKT;

OCO3HAaHHO U MTPOU3BOIBHO CTPOUTH COOOIIEHUS B YCTHOW U MUChMEHHOU opMme;
OCYIIECTBISATH  BBIOOp HambOojee JPGEeKTUBHBIX CMOCOOOB  pemieHus 3adad B
3aBUCHUMOCTHOTKOHKPETHBIX YCIOBUK;

CTPOUTH  JIOTHYECKOE  pPacCyXKIEHHE, BKIIOUYAIONIEe  yCTAHOBJICHHE  MPUIHHHO-
CIEICTBEHHBIXCBS3EN;

MOTYT BBIMTM Ha TEOPETUYECKHM ypOBEHb DEIICHMS 3aJad: pELIIeHHe 10
OTIpe/ICTICHHOMYTUIAHY,BJIAJICHUE ~ OCHOBHBIMH  TIpUEMaMHU  PCEIICHHS,  OCO3HAHHS
JESATEILHOCTH I10 PEIICHUIO 3a/1a4H.

B chepe koOMMYHHKAaTHBHBIX YHUBEPCAIbHBIX YUEOHBIX JCHCTBUI ydaluxcs:

AACKBATHO HCIOJb30BATh KOMMYHHUKATUBHBIC, IIPCKAC BCECro0 - PpPCeUYCBBIC, CPCACTBA
ATAPCHICHUAPA3IIMYHBIX KOMMYHUKATUBHBIX  3aJiad, CTPOHUTH
MOHOJIOTHYCCKOC COO6H.[€HI/IC, BHaHCTBHHaHOFquCKOﬁ (I)OpMOfI KOMMYHUKAIIUH,

UCIIOINB3YS, B TOM uncie cpeacTBa U HHCTpyMeHThl KT mancraHiimoHHoro o0meHus;
JOMYCKaTh BO3MOXXHOCTb CYIIIECTBOBaHUSl y JIOJEH pA3IMUYHBIX TOYEK 3pPEHUs, B TOM
YUCJICHECOBMAIAONINX C €ro COOCTBEHHOM, M OPUEHTHPOBATHCS HA TMO3HIIMIO MapTHEpa B
0OIIIEHNH UB3aUMOJICHCTBUH;

YUUTBIBaTh  pa3Hble  MHEHHUA W CTPEMHUThCA K  KOOPAMHALMM  Pa3IMYHBIX
MO3UIUABCOTPYIHUYECTBE;

(dhopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3HIIHIO;



*  JIOTOBAapUBATHCSA W TPUXOJUTh K OOIIEMYy pEIICHUI0O B COBMECTHOH JCSATEIHHOCTH, B
TOMYHCIICB CUTYallUd CTOJKHOBEHUS HMHTEPEeCcOB; OOyuarowuiicsi noiyyum 603MONCHOCMb
HAyuumscsi.

®*  YYUTHIBATh M KOOPJAMHHPOBATH B COTPYAHHYECTBE OTIMYHBIC OT COOCTBEHHOW IMO3UIIMU
JPYTUX JIIOJIEH;

®*  YYUTHIBATh pa3HbIC MHCHUS U HHTEPECH 1 00OCHOBBIBATH COOCTBEHHYIO IMO3HITHUIO;

®*  [IOHMMaTh OTHOCHUTEIHHOCTh MHCHHUH U TIOJIXOJIOB K PEIICHUIO MPOOJIEMBI;

®*  aQpryMEHTUPOBATh CBOIO  MO3UIMI0O W  KOOPJAMHHUPOBATH €€ C  MO3UIUSIMHU
MapTHEPOBBCOTPYJHUYECTBE TMpPU  BbIPAOOTKE OOIIEro pemeHuss B  COBMECTHOM

NesTeNbHOCTH;
*  3ajaBath BOIIPOCHI, HE00XO/IUMBIE JUIs OpraHu3anuu cOOCTBEHHOM
JesITeIbHOCTUUCOTPYAHUYECTBA C TAPTHEPOM;
®  OCYILIECTBIATH B3aUMHBIN KOHTPOJTb U
OKa3bIBaTh B COTPYAHUYECTBE HEOOXOJMMYIOB3aUMOIIOMOLb.
IIpeamerHsbie:
- ODUEHTHPOBATBCS B SIBIEGHUSAX M OOBEKTaX  OKPY)KAaloLlero  MUpa,  3HaTh

I'pPaHUOBIMXIIPUMCHHUMOCTH

- IOHUMAaTb OIIPCACIICHHUA (1)I/I3I/III€CKI/IX BCJIMYMH W TIIOMHUTBL OIIPECACIAIONINC (1)OpMy.HI)I;-
IIOHUMAaThb KaKuM (bI/I?;I/ILIeCKI/IM IMpUHOMUIIaM 1 3aKOHaM IHNOJYUHAKOTCA TC WA WHBICOOBEKTHI U
ABJICHUA ITPUPOADBI;

- 3HaHUC MOJCIIN IIOMCKa pCIHeHI/Iﬁ I 3aJa4d 110 (1)I/I3I/IK€;- 3HAaTb TCOPCTHYCCKHUEC OCHOBBLI
MaTCMaTHKU.

- IpuMEUYaTh MOACINU SIBJICHUH B 0OBEKTOB OKPYKarouero Mmupa;

- AHAJIM3UPOBATH YCJIOBUC 3aaYU,

- nepe(bopMyanOBaTb " MOJCINPOBATDH, 3aMCHATH HCXOAHYIO 3a1avy ,prrOﬁ;

- COCTABJIATDH IIaH PCHICHUA,

- BBIABUT'ATDb U MPOBEPATH NPCAJIaracMbIC UL PCIICHUA T'HIIOTC3bI;

- BJIaICTb OCHOBHBIMU YMCTBCHHBIMU OIICPAIIUAMHA, COCTABJIAIOIIIMMU ITOUCK PCHICHUA3aAaYU.

CoaepsxkaHue nporpaMmMbl BHEYPO4HOMH 1esITeIbHOCTH

7 KJ1ace

Beenenne. Bronnoe 3anstue. Lenu u 3agaun kypca. TexHuka 0e30macHOCTH.

PoJib 3xciepuMeHTa B JKU3HH YeJI0BeKa.

Teopus: M3y4nTh OCHOBBI TEOPUHU NOrPEIIHOCTEN. [IorpemHocTH NpsAMBIX U
KOCBEHHBIXU3MEpPEHU, MaKCUMaJIbHasl IOTPELIHOCTh KOCBEHHBIX U3MEPEHUH, yueT
MOTPELIHOCTEN U3MEpEeHUINnpH nocrpoennu rpadukos. [IpencraBneHue pe3yabTaToB U3MEPEHUN
B (hopme TabauIl U rpaguKOB.

Ipaxmuxa: OCHOBBI TEOPUH MOTPELTHOCTEN MPUMEHSATH MPU BBINOJTHEHUN
HKCIEpUMEHTAIbHbBIX33/]au, IPAKTHUECKUX paldoT.(c HCMoJib30BaHueM o0opyaroBanus «Touka
pocTay)

Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCIU.

[IpuBonuTe mnpUMEpbl OOBEKTOB u3yueHUs GU3NKK (du3nyeckue SBICHUS, (UINYECKOE
TEJI0,BEeUIeCTBO, (u3nueckoe mose). HabmonaTh W aHamU3UpoOBaTh (QU3UUECKUE SBICHUS
(puxcupoBaTbU3MEHEHHs CBOWCTB OOBEKTOB, CPaBHMBATh MX U 0000maTh). [lo3HaKOMUTECS €
HKCHEPUMEHTAIBHBIMMETOIOM HccieioBaHus npupoabl. COopka mpuOOpoB M KOHCTPYKLUIL.
Hcnonb3oBaHne wu3MepuUTEIbHBIX MpHUOOPOB.BhImomHEeHNEe 1a00paTOPHBIX M MPaKTHYECKHX
pabot. /lnarHocTuka M ycTpaHEHHME HEUCIpaBHOCTEH MpuOOpoB. BeicTpamBaHue rumores3 Ha
OCHOBaHUU UMEIOIINXCS JAHHBIX.

Mexanuka.



Teopusi: PaBHOMepHOE U HEpaBHOMEpHOe JBWXeHHEe. ['paduueckoe mpeacTaBieHUE
nBkeHus. Pemenne rpaduyeckux 3amad, pacdeT MyTH M CPEIHENW CKOPOCTH HEPaBHOMEPHOTO
newkeHus. IlonsitTue uHepumum u wuHeptHocTH. LleHTpoOexkHast cuna. IlpuMeHeHHMe TaHHBIX
(U3NYECKUX MOHATUIB )KU3HEACATEILHOCTH yesioBeka. Cujia ynpyrocTH, Cuia TpeHusl.
IIpaxmuxa: WccienoBaHue 3aBUCUMOCTH CHJIBI YIPYIOCTH, BO3HHMKAIOLIEH B IPYKHHE,
orcTenieHn nedopmanuu npyxuHsl. Onpenenenue koddduuumenta tpenus Ha Tpubomerpe.(c
HCNoJIb30BaHuEM o0opynoBanus «Touka pocray)
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIBI HOPMAJIBHOTO J1aBJICHUS.
Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCIU.
Anamu3  Tabmun, rpadukoB, cxem. [lonck 0OBSACHEHHS HAOJIOAAEMBIM  COOBITHSIM.
OmnpeneneHnecBoiCTB NPUOOPOB MO YePTEkKaM U MOJEIISM. AHAIN3 BOSHUKAIOLINX MPOOIEMHBIX
curyauuid. M300paxkaTh cucteMy KOOpAWHAT, BBHIOMpATh TENO OTCYETAa M CBSA3BIBATH €r0 C
cucteMoi koopauHar.lcnonbs3oBaTh cucTeMy KOOpAMHAT JJIs M3Yy4YEHUS NPSIMOJIMHENHOTO
nBokeHus tena. COopkanpuOopoB U KOHCTPYKUUU. Mcrionb30Banne H3MEPUTENbHBIX TPUOOPOB.
BeinonHenue 1a0OpaTOpHBIXM IPAKTHYECKUX paboT(c MCHOJIb30BaHHEM 000py10BaAHMSA
«Touka  pocra»). JluarHocTMka M YCTpaHEHME  HEHUCIpPAaBHOCTEH  NpHOOPOB.
BeicTpanBaHuMerunore3 Ha OCHOBaHMM uMeromuxcsd JaHHbIX. KoHcTpyupoBaHue U
MOJIeIMpoBaHue. BpINogHEeHHe3aaHui 10 YCOBEPIIEHCTBOBAaHUIO MpubopoB. PazpaboTka
HOBBIX BapHaHTOB OMBITOB. Pa3pa0oTka MIpoOBEpKa METOAWKH IKCIEPUMEHTAIBHON pabOoTHI.
PaGora B wMampix rpynmax. AHaTU3UPYIOT,BHIOMPAIOT U OOOCHOBBIBAIOT CBOE peIIeHHE,
nencrteus. [Ipeacrasinenue pe3yiabTaToB NapHOW,IPYIIIOBOM ACSATEIBHOCTH. Y4acTHE B TAAJIOTe
B COOTBETCTBUU C IPAaBUJIAMH PEUYEBOI0 IOBEICHUS.
I' napocraTuka.

Teopus: 3akoH Apxumena, 3akoH [Tackans,

THIPOCTAaTUYECKOe JaBJICHUE, COOOIIAIOIINECSICOCY/ IbI, THAPABIMYECKIE MALTHHBIL.
Ilpakmuka: 3a0auyu: BHITAJKUBAIONIAs CWIa B  Pa3MYHBIX CHCTEMax; MpuOOpH B
3agauax(CooOUaromuecss  COCyAbl,  THUAPABIMYECKHE  MAIIWHBL,  pblYard,  OJIOKH).

DKcrepuMeHTaIbHbIE 3a/laHuUs:

1)usmepenue cunbl Apxumesa, 2)u3MepeHrne MOMEHTa CHIIbI, IEHCTBYIOIIErO Ha phlyar,
3)usmepeHue

paboThl CUJIBI YOPYTOCTH HPU MOABEME Tpy3a C MOMOUIbIO MOABM)KHOTO HIIM HEIMOJBHKHOTO
Osnoka.(c Wcmob3oBaHueM oGopynoBanusi «Touka pocra») Xapaxkmepucmuka OCHOGHLIX
81008 0esIMeNbHOCHIU:

Ananu3 Ttabmun, rpaduxoB, cxem. I[louck oObsicHeHus HabmomaeMbiM coObITHAM.COOpKA
npubopoB U KOHCTPYKLMH. Hcnonp3oBanue WU3MEPUTEIBHBIX npuOOpOB.
BeimonHenuenabopaTopHblX M MpakTHUecKuX  paboT. JluarHocTMka M yCTpaHEHHE
HeHcrpaBHOCTeH npuOopoB.BricTpanBaHue TMIOTE3 Ha OCHOBAHUU HMEIOIIUXCS JIaHHBIX.
KonctpynpoBanue u MozaenupoBanue.Pabora B Manbix rpynmnax. AHaIU3UPYIOT, BHIOMPAIOT U
00OCHOBBIBAIOT CBOE pemleHue, neictBus.lIpencraBienue pe3ynbTaToB NapHOM, TPyNIOBON
nesTenbHOCTH. [loAroroBka cooOIIeHUN HAOKIAA0B. YdYacTUE B JMAjOre B COOTBETCTBUU C
IIpaBWJIaMU PEYEBOTO MMOBECHUSI.

CraTuka.
Teopus: bnok. Peruar. PaBHOBecue TBepAbIX Ten. Y cnoBus paBHOBecusa. MomeHT cuibl.IIpaBuio
MOMEHTOB. Hentp TSKECTH. HccnenoBanue Ppa3IMYHBIX

MexaHnueckux cucteM.KoMOMHMpOBaHHBIE 3a7]aUH, UCTIOIb3Ys YCIOBUS PABHOBECHS.
IIpakmuxa: VI3roToBieHne paboTaroleil cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCTNU.

Ananmu3  Tabmun, rTpadukoB, cxem. [lonck 0OBSACHEHHS HAOIIOMAEMBIM  COOBITHSIM.
OmnpenenneHnecBOMCTB MPUOOPOB MO YEPTEKAM U MOJEISIM. AHAIN3 BOSHUKAIOIIHUX MTPOOJIEMHBIX
cutyanuii. Habmomate nelicTBe MPOCTHIX MexaHW3MoB. [lo3HakoMuTbes ¢ (pu3nueckoin
MOJIETIBI0  «a0CONMIOTHOTBEPAOE Tenoy». Pemare 3aaud Ha NpUMEHEHHUE YyCIoBHs(TMpaBUia)
paBHOBecHsl pbruara. lIpuMmeHsTbyclioBUEe (TIPaBHIIO) PaBHOBECHs pbldyara s OOBSICHEHUS
JEHCTBUS pa3NTUYHBIX WHCTPYMEHTOB,UCIIONB3YEMBIX B TEXHHUKE U B ObITy. COOpKa MpubOpoB U
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KOHCTpYKLMH. Vcnonab30BaHHEN3MEPUTENIBHBIX MPHOOpPOB. BrInonHeHne 1abopaTopHBIX U
MPAaKTUYECKUX paboT. /lnarHocTHKa M ycTpaHEHHE HeHCIpaBHOCTEH NpuOOpoB. BricTpanBanue
TUIIOTE€3 Ha OCHOBaHMM HMeEOLUXcs JaHHbIX.KOHCTpyunpoBaHue U MOJEIHMPOBAHMUE.
Brinonnenue 3agaHuil 1Mo yCOBEPIICHCTBOBaHUIO MNpHOOpOoB.PazpaboTka HOBBIX BapHUAHTOB
onbIToB. Pa3paboTka 1 npoBepka METOAUKH IKCIIEPUMEHTAIbHONPAOOTHI.

PaGora B ManbIXx rpynmax. AHaIM3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT  CBOE
peumienue, nevictBus.  IlpeacraBnenue  pe3yiabTaToB  MApHOM, TIPYNIIOBOM  JIEATEIbHOCTH.
[TonroroBka  cooOmeHuitn  nokianoB.  OCYIIECTBIAIOT ~ CaMOOIICHKY,  B3aUMOOIICHKY
JEATEIbHOCTH. YUYacTUe B JUAJIOre BCOOTBETCTBUU C IIPaBUIAMU PEYEBOIO ITIOBEICHHUS.

8 ki1ace

TenJioBble SABJIEHUS.

TennoBoe pacuupenue ten. [Iporieccs MmaBneHus U OTBepAEBaHUS, UCTIAPEHUS U KOHICHCAIIUH.
Tennonepenaua. BinakHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue TagHua napaa B Boae. 2. Ckopoctu ucnapeHus
pasznumuHbOoKuAKocTed. 3. TermnoBslie ABUTraTenu Oy Iymiero.

Jlabopamopuvie pabomvi(c HCHOJb30BaHMeM obopyaoBanus «Touka pocra»): 1.
V3MeHeHus [UTMHBI TeJNa MPHU HArPeBaHUU U oxJiaxaeHuH. 2.OTIrBKa mapa@mHOBOTO COJIAATHKA.
3. HabGmroienue 3a turaBneHueM Jipaa 4. OT 4ero 3aBUCUTCKOPOCTh UCTIAPEHUS )KHJIKOCTH? 5.
Habmtoienue TemnonpoBoIHOCTH BOBI U BO3AYXA.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU.
CamocroarenbHO  (GOpPMYTUPYIOT  TMO3HABATENBHYIO  3aJady. YMEKT C  I[TOMOIIBIO
BOIIPOCOBIOOBIBATh HEAOCTAONIYI0 HH(popManuio. Vcnonp30BaHne H3MEPUTENBHBIX TPHOOPOB.
BoinonHenuenabopaTopHblx M NpakTUYecKux pabor. [luarHocTuka W yCTpaHEHuUe
HEUCHPaBHOCTEH mpuOOpoB.BricTpanBaHne THIOTE3 HA OCHOBAaHUM HUMEIONIMXCSA JIaHHBIX.
KoHncTpyupoBanue u MoeIMpoBaHuUe.
BreimonHenue 3amaHuil 10 yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbITOB.Pa3paboTka u mpoBepka METOJUKH SKCIEPUMEHTAIbHOM paboTel. Pabora B ManbIx
rpynnax. AHaIU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, neicteus. [lpencrasienue
pE3yNbTaTOBIAPHOM, TPYNIOBON JEATENbHOCTU. YYacThe B JHAlOTeé B COOTBETCTBUU C
IIpaBWJIaMU PEYEBOTO MOBEIEHUS.
JleKTpUYeCKHe SIBJICHHSA.
Mukpomup. Mogenu aroma, cymiectBoBaBimue g0 Hauvama XIX. Hcropus otkpeitus u
JelcTBUsATaIbBAaHUYECKOTO 3yieMeHTa. Mcropus co3manHus 31aeKTpopopHOH MamuHbl. OTmbIT
BonpTra.Onekrpuyeckuii TOK B 3JIEKTPOJIUTAX.

Hemoncmpayuu:(c ncnoap3oBannem odopynoanus «Touka pocray)
1. Monenu atomoB. 2. ['anpBaHUYECKUE STEMEHTHI. 3. DNeKTPOhOPHOIt
MamuHbl. 4. OneiTel BonbTa u ['ansBanu.
Jlabopamopuvie pabomu: 1. Co31aHne ralbBAaHUYECKUX IEMEHTOB U3 OJIPYYHBIX CPE/ICTB.
2.27€KTPUYECKUN TOK B KUJKOCTSAX CO3AAHUS «30JI0TOTO KIHOUYUKAY .
Xapakmepucmurxa OCHOBHBIX BUJIOB JIEATEIbHOCTH:
VYhopaBiasioT  cBOeil  MO3HaBAaTeNbHOM M y4yeOHOM  JeSATEIBHOCTBIO  MOCPEACTBOM
MMOCTAHOBKHMIIENIEH, TUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOUX JIEUCTBUM U  OLIEHKHU
yCHEMHOCTH YCcBOeHUsI.CpaBHUBAIOT CIIOCO0 U pe3ysIbTaT CBOMX JAEHCTBHM ¢ 00pa3lioM - JTUCTOM
conpoBoxaeHNs . OOHapyKUBAIOT OTKJIOHEHUS. OO1yMBIBAIOT IPUYUHBI OTKJIOHEHHUH.
OcCyIIEeCTBIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTpPOJIb.VICTIOIb30BaHNe M3MEPUTENbHBIX NMPUOOPOB. BeImonHeHne 1a0opaTOpHBIX U
MPaKTUIEeCKUXpaboT. JlmarHocTuka U yCTpaHEHHWE HeHWclpaBHOCTEW NpubOopoB. BricTpanBaHue
TUI0TE3 HAOCHOBAaHUU UMEIOIINXCS JaHHBIX. KOHCTpyHpoBaHUe U MOIETUPOBAHUE.
JIeKTPOMATHUTHbIE SIBJICHHSA.
MarnuTtHoe mosne B BemiecTBe. MarHuTHas aHoMainus. MarHuTHbie OypH.
Pa3HOBUIHOCTHAIEKTPOU3MEPUTENBHBIX TPHOOPOB. Pa3HOBUIHOCTHU 3JIEKTPOIBUTATENIEH.
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Hemoncmpayuu(c ucnoJibzoBanuem obdopyaoBanusi «Touka pocrar):l. HarmsaHocts
MOBEJICHUS BEILIECTB B MAarHUTHOM ToJie. 2. [Ipe3enTaruu o
MarHUTHOM rnojue 3emiu u 0 MAarHUTHBIX Oypsx. 3. JeMoHcTpanus
Pa3HOBUAHOCTEHAIEKTPOU3ZMEPUTENBbHBIX ~ MpubopoB. 4. HarnsgHocTs  pa3HOBUAHOCTEH
3JIEKTPOJIBUTaTENEH.

Jlabopamopnvie pabomui: 1. MccnenoBanue pa3iIuvHbIX JIEKTPOM3MEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTNU.

VYrhpaBnsoT  cBOeH  MO3HABAaTEIbHOM W y4eOHOM  JCATENBHOCTHIO  TOCPEACTBOM
IMOCTAHOBKHMIIENICH, IUIAHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOUX JIEWCTBUM M  OLICHKH
ycHemHocT ycBoeHus. CpaBHUBAIOT CIIOCO0 U pe3yabTaT CBOUX ACHCTBUIA ¢ 00pa3lioM - JTUCTOM
conpoBoxacHHUs.OOHAPYKUBAIOT  OTKJIOHEHHs.  OOAyMBIBaIOT  NMPUYHMHBI  OTKJIOHCHHH.
OcCyIIecTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. ONTHYeCKHe ABJICHUS.

Hcrounuku cBeTa: TEIUIOBBIE, JIOMHHECHEHTHBIE, MCKYCCTBEHHbIE. M3roTOBIEHHE KaMephl
o0CKypa U wHcclefoBaHHe M300pakeHHsS C MOMOIIBI0 Mojaenu. MHOrokparHoe u3oOpakeHue
MpeAMETaB HECKOJIBKUX IJIOCKUX 3epKanax. M3roToBUTh MEPUCKOI U C €r0 MOMOUIbIO IIPOBECTH
Habmonenus. IpakTuueckoe MCIONB30BaHUE BOTHYTBIX 3€pPKaI. 3pHUTENbHbIC HWILIIO3UH,
MOPOXKAAEMBbIE TIPEIOMIIEHMEM cBeTa. Mupaxu. PazButue BOJIOKOHHON onTUKU. Vcnob30BaHue
3aKOHOB CBETa BTEXHUKE.

Hemoncmpayuu(c ucnoab3oBanueM odopynoBanusi «Touka pocra») 1. Pasauunbie
UCTOYHUKU cBeTa. 2. M300paxeHue mnpeaMera B HECKOJIbKHUX IUIOCKMX 3€pKajiax. 3.
N300pakeHne B BOTHYTHIX 3epkanax. 4. Vcrmonp3oBaHue BOJOKOHHOM ONTHKH.S. YCTpOMCTBO
¢doroanmaparoB, KHHOIIPOSKTOPOB, KaJICHIOCKOIIOB.

Jlabopamopusie pabomuwi: 1. VI3roToBiieHnE KaMephl - 0OCKypa U HCCIIeI0OBaHUE M300paKeHUS
cnomompto mozenu. 2. Ilpakthueckoe npumeHeHue IIockux 3epkan. 3. Ilpakrtuueckoe
HCIOJIb30BAHUEBOTHYTHIX 3epkai. 4. M3rotoBineHue nepuckona W HaONIOAECHHS C HNOMOUIBbIO
MOJIETIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENLHOCTU.

VrhpaBnsitoT ~ CBOEH  MO3HABAaTEIbHOM W y4yeOHOM  JESATEIBHOCTBIO  MOCPEACTBOM
MMOCTAHOBKHMIICJICH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMH CBOUX JIEUCTBHUH U  OIICHKH
YCHEIIHOCTH yCBOCHUS.Bbienstor u  (QopMynupyrOT IO3HABATENbHYIO II€b. BBIIEISIOT
KOJIMYECTBEHHBIC XapaKTePUCTUKUOOBEKTOB, 3aJaHHbIE clIoBaMU. [I[pUHUMAIOT MO3HABATEIbHYIO
1[eTb U COXPAHSIIOT €€ MPU BBIIIOJIHEHUU YU4eOHBIX AeiicTBuil. Oco3HAIOT cBoU JeicTBuUs. VMeroT
HABBIKM KOHCTPYKTHUBHOTO OOIIIEHUS B MANbIXTpynnax. YejioBek u mpupojaa

ABTOMAaTHKa B HalIeu >ku3HU. [IpuMepbl UCITOIB30BaHUs ABTOMAaTUYECKUX YCTPOKCTB B HAYKE,HA
npou3BojcTBe W B ObITy. CpencrBa cBsizu. Pamuo u TeneBuaeHue. AJIbTEepHATUBHBIC
WUCTOYHUKUAHEPTUU. Bunabl snextpoctannuii. HeoOxoauMocTh SJKOHOMUU TTPUPOJIHBIX PECYPCOB
WHUCIIONIb30BAaHUs, HOBBIX JKOJOTHYHBIX M Oe30macHbIX TexHonorwii. Hayka m GezomacHOCTH
JIIOJIEH.

Jlemoncmpayuu: 1. poToMarepuasl U CIaiabl MO TEME.

Jlabopamopuwsie pabomul: 1. 3yuenue neicTBUN CPEACTB CBS3H, PATUO U TEJIEBUJICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 0esTMENbHOCTIU

CamocTosTenbHO bopmyTupyroT MO3HABATEIbHYIO 3a/1a4y. YmerT (wm
Pa3BHUBAIOT)CIIOCOOHOCTD C TIOMOIIBIO BOMIPOCOB AOOBIBATh HEAOCTAIOIIYIO HH(DOPMALIHIO.
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Kunemaruka
CriocoOsl onrcanusi MexaHU4eckoro aBmxkeHus. Cucrema orcueta. [IpsmonuHeliHOSIBUKEHHE.
[IpsiMonuHeitHOE paBHOMEpPHOE JBHMKEHHE IO IUIOCKOCTH. llepemerienne U CKOPOCThb
[IPUPABHOMEPHOM MPSMOJIMHEHHOM JBHKEHUU MO IUIOCKOCTU. OTHOCHUTENIBHOCTh JBUYKEHUS.
Cnoxenuvenswxkennii. [IpuHIMI ~ HE3aBUCUMOCTH  JBWKEHUU.KpHBoIMHENHHOE IBUXKEHHUE.
JIBu>keHue Tena, OpoIIeHHOTrO0 MO/ YTJIOM K TOpu30HTYy.PaBHOMEpHOE IBHXKEHUE O
OKpPY>KHOCTH. YTJI0Basi ckopocTb. Ilepuon n yacrora Bpamenusa. CkopocThb
Y YCKOPEHHE MPU PAaBHOMEPHOM JIBUIKEHUH 110 OKPY>KHOCTH.

Jlabopamopnvie pabomui(c Hcnoab3oBaHueM odopynoBanus «Touka pocra»):

W3yuenme nBMKEHUS] CBOOOIHO MaIAIOIIETo Tea.
N3yuenue ABUXKEHUS 110 OKPYKHOCTH.
IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
OrmpezenieHne CKOPOCTH  PAaBHOMEPHOTO  JBIDKEHHUS TPU  HUCIOJIB30BAaHUU  TpPEHaXepa
«0eroBasiIopoKKay.
Ucropuueckass  peKOHCTPYKIMSL  ONBITOB  lamwiess 1O  ONPEACNICHHI0  YCKOPEHHS
CBOOOHOTOIIAZICHUS TEII.
[TpuHIMIBI pabOTH MPUOOPOB ISl USMEPEHUS CKOPOCTEN U YCKOPEHUH.
[Ipumenenne cBOOOIHOTO MAACHHUS TSI U3MEPEHUS PEAKIH YeIOBeKa.
Pacuer TpaekTopuu JBUKEHUS ITEpCOHAXkeEN paccka3oB P.Pacmo.
Xapakmepucmuka OCHOBHLIX U008  OesAmelbHOCmU: YTEeHHEe W OOCYXIEHHE TEeKCTa
CTaTeWHHTEPHET-CaliTOB, 00CYXIeHHWE IOKIAIOB M MPE3CHTAIUi, COCTABJICHHWE U pEIICHUE
3aza4, o0cyx1eHnecnoco6oB pemieHus (moarororka k OI'D no pusuke).
JInHAMHKA
WNuepunaneubie cucrembl otcuera. Cuna. 3akonsl HproTona. JIBukeHue Tena moj
NEHCTBUEMHECKOJIBKUX CHJI. JIBUKEHUE CUCTEMBbI CBSI3aHHBIX Tel. J(MHaMHMKa paBHOMEPHOIO
JBUKEHUSMATEPUATIbHOM TOUKM MO OKpyxHOCTH.Knaccel cuil. 3aKOH BCEMHPHOIO TITOTEHUSI.
JIBrkeHue maHeT. ICKyCCTBEHHBIE CITyTHUKHU.
Conneuynas cucrema. Mcrtopuss pasButusi npencrtaBieHuid o Bceenennoit. CtpoeHue u
sBONMOL U BCceneHHOM.

Jlabopamopnule pabomul(c ncnoJib30BaHueM ooopynoBanusi «Touka pocray):

W3mepenue Macchl Tena C HCIOJIB30BAHMEM BEKTOPHOIO pasiiokeHusi cuiibl.M3yueHue
KMHEMAaTUKH WU JUHAMHKH DPAaBHOYCKOPEHHOTO [BWKEHHUS (Ha MpuMepe MamuHBIATByna).U
3y4YEHUE TPEHUS CKOJIbKECHHUSI.

IIpumeprvie memobl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

Hcropuueckas pekoHCTpyKuus onbIToB KynoHa 1 AMOHTOHA MO ONPEIEICHUIO0 BETUYNHBICHIIBI
TpeHus cKoJibkeHus.[lepBbie HICKYCCTBEHHbBIE CIYTHUKUA 3EMITH.

Kak oTnnuarorcss MexaHu4eckue MmpoLecchl Ha 3emiie 0T MEXaHUYECKUX IMPOLIECCOB B KocMoce?
Tena ConneuHoli cucteMbl. OTKPBITUSL HA KOHUUKE TEpa.

Xapaxmepucmuka OCHOBHBIX 6U008 OesmelbHOCMU. YTeHHe W OOCYXKIEHHEe TeKCTa
CTaTeWHHTEPHET-CallTOB, OOCYXXJI€HHE MAOKJIAIO0B M MPE3EHTAIMil, COCTaBIECHHWE U pELIECHUE
3a/1a4, 00CyXIeHHecToco0oB pemieHus (moaroroska k OI'D no dpuzuke).

NMmnyibe. 3aK0oH cOXpaHeHUs UMITYJIbCA

Wmnynec.  V3mMeHeHue  ummynbca  MaTepuanbHod  Toukd. Cuctema  Ten.  3aKkoH
COXpaHEHUSUMITYJIbCA.

IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

PeaxktuBHOe nBuxkenue B mpupone.PaccnenoBanne [ITII ¢ momompio 3aKOHa COXpaHEHUS
HMITYJTbCA.

Xapakmepucmuka OCHOBHbIX U008 OesAmelbHOCmU: UYTEeHHEe U OO0CYXIEHHE TeKCTa
CTaTeWHHTEPHET-CaliTOB, OOCYXJEHHE AOKIAIOB M TMPE3CHTAIMil, COCTABICHHWE W pEIICHUE
3aza4, 06cyxIeHnecnoco6oB pemieHus (moaroroka k OI'D mo ¢usuke). CraTuka

PaBHOBecue Tema. MOMEHT Cuiibl. Y CIOBHUS paBHOBECHUS TBEPAOTO Tena. IIpocTbie MEXaHU3MBI.

Jlabopamopnvie pabomui(c ucnoab3oBaHueM obopynoBanusi «Touka pocra»):
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Omnpenenenre NEHTPOB MacC Pa3IUYHbIX TNl (TpU crocoba).
IIpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[IpuMeneHne  MPOCTBIX ~ MEXAaHU3MOB B CTPOUTEIBCTBE: OT  3€MJISIHKH 10
HeOockpeba.MccnenoBanne KOHCTPYKITMH BEJIOCHITE A,
Xapaxmepucmuka OCHOBHBIX 6U008 OeamelbHOCMU. YTeHue U OOCYXKIEHHE TeKCTa
CTaTeWHHTEPHET-CaliTOB, 00CYXJEHHE AOKIAIOB M MPE3CHTAIMil, COCTABICHHWE U pELICHUE
3ana4, 00cyxIeHnecrnoco6oB pemenus (moaroroska k OI'D mo ¢usuke).
Mexann4yeckue K0Je0aHUsI M BOJHBI
Mexanunueckue Kosie0aHusl. [Ipeo6pa3zoBanue SHEPruu npu MEXaHUYECKUX
KojeOaHusx.MareMaTH4eckuii ¥ MNpYKUHHBIM MaaTHUKU. CBOOOJHBIE, 3aTyXawllue U
BEIHYX/ICHHBIE KoNieOanust. Pesonanc. Mexannyeckue BOJHBL. J[JTHHA U CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnvle pabomui(c ncnojb30BaHueM ooopynoBanus «Touka pocray):
N3ydenne koneOaHUii HUTSIHOTO MasiTHUKA.
IIpumepnvie membl nPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:
CtpyHHBIE My3bIKaTbHBIE HHCTPYMEHTHI. KoniebaTenpHbIe CUCTEMBI B IPUPOJIC U TEXHUKE.
Xapakmepucmuka OCHOBHBIX U008 OesAMeIbHOCmU: YTEHHEe W OOCYXIEHHE TEeKCTa
CTaTeWHHTEPHET-CAaliTOB, OOCYXXJ€HUE AOKIAJ0B M IPE3CHTAlMil, COCTABIECHHWE U pELICHUE
3ana4, 00cykIeHnecnoco6oB pemenus (moaroroka k OI'D o ¢usuke).
DJIeKTPOMATHUTHBIE K0JIeOaHUS U BOJIHBI
[lepemennsrii snexTpudeckuii Tok. KomeOarenpHbI KOHTYp. BBIHYXIEHHBIE M CBOOOIHBIC
DMkonebanuss.OM BOJIHBI i UX CBOWCTBA.
IIpumepnvie membl nPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:
[lpunuuner  paguocBsizu W TeneBuicHus.Bnusaune OM  usnyueHuid Ha  KUBBIC
opranu3msbl. MI3roToBieHne yCTaHOBKH JIJIsl IEMOHCTPALMU OIBITOB 1o OMMU.
OnexTpoMarauTHoe uanyuenne CBYU-neun.Mictopuueckas peKOHCTPYKIUS ONBITOB AMIIEpa.
Xapaxmepucmuka OCHOBHBIX 6U008 OeamelbHOCMU. YTeHue U OOCYXKIEHHE TeKCTa
CTaTeWHHTEPHET-CaliTOB, OOCYXIEHHE AOKIAIOB M MPE3EHTAIMil, COCTaBIEHWE U pEIICHUE
3ana4, 00cykIeHnecnocoooB pemenus (moaroroka k OI'D o ¢usunke).
Onruka
Uctounuku cBera. JleiicTBusi cBeTa. 3akOH MPSMOJIUHEHHOrO pPAcIpOCTpaHEHUsS CBETa.
3akoHoTpaxkeHus cBeta. [loctpoeHne n300paxeHuii B JI0CKOM 3epKaje.
3aKkOH TMpeNoOMJIEHUs CBETa Ha IUIOCKOW TpaHULE [JBYX OJHOPOJHBIX MPO3PAvYHbIX
cpen.lpenomnenune cBera B mpu3Mme. Jlucnepcust cBera. SIBlIEHHE IOJHOTO BHYTPEHHETO
orpaxkeHus.Jluusel. Tonkue nuu3bl. [locTpoeHune wu300pakeHUN, CO37aBAEMBIX TOHKUMH
nuH3aMu. ['na3 u 3penne.OnTrueckue npuOopsI.
Jlabopamopnwie pabomoi(c ucnoab3oBaHueM odopynoBanusi «Touka pocra»):
OKCnepuMeHTalbHasi  MpOBEpKa  3aKOHAa  OTPAXKEHUsi  CBeTa.
N3mepenne nokasaresns MpesoMIIeHUs BOJBI.
W3mepenue poKyCHOT0 paccTOSIHHSI COOMPAIOLIEeH JTHH3bI.
IIpumeprvie membl nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
Hcropus uccnenoBanusi CBETOBBIX SIBIICHUM.
Hcropuueckas pekOHCTpyKLHs Teneckomna ["anues.
N3rorosnenue kanemnaockona.
Xapakmepucmuka 0CHOBHBIX 81008 0esAmelbHOCU. YTEeHUE U 00CYKICHNE TeKCTa
CTaTeUHHTEPHET-CaliTOB, 0OCYKEHUE TOKIIAI0B U MPE3CHTAIMI, COCTABICHUE U PEIICHHE
3aza4, 00cyxIeHnecrnoco6oB pemenus (moaroroska k OI'D no ¢usuke).
Du3uKa aTOMa U AaTOMHOI0 1/IpPa
Crpoenue atoma. Ilornomenre u ucmyckaHue cBeta aromamu. OnTudeckue creKTpbl. OnbIThI
Pesepdopna. Ilnanerapuas monens aroma. CTpoeHHE aTOMHOTO s1pa. 3apsioBOE MMAacCOBOE
yrcna. SaepHbie cuibl. DHEPrus CBA3M aTOMHBIX siiep. 3aKOH paAHOaKTUBHOTO pacmnaja. Anbhan
Oera-pacnansl. [IpaBuna cmemeHus. fnepusie peakiuu. [lenenue u cuHTe3 saep. SnepHas
sHepretuka. Mcrounuku sneprunCoinnua u 3Be3a.Peructpanus saepHbix uznydeHuil. Bnusaue
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PaZMOAKTUBHBIX H3Jy4Ye€HUN Ha >KUBBICOPraHU3MbL. Jlozumerpus. DKolorndeckue mpoodIemMbl
SIIEPHOM SHEPTETUKH.

IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

HcTopus nzyuenus atoma.

N3mepenue KI1/] conmneunoit 6arapen.

HeBuaumbie uznmyyeHus B CIIEKTpe HArPETHIX TEIl.

Xapakmepucmuka 0CHOBHBIX 81008 0esamelbHOCMU. YTCHUE U 00CYKICHNE TeKCTa
CTaTeWHHTEPHET-CalTOB, 00CYKJIEHUE JTOKJIAI0B U MPE3CHTAIMI, COCTABJICHUE U PELICHHE
3a/1a4, 00CyXIeHHecToco0oB pemieHus (moarotoska k OI'D o ¢puzuke).

@®opMbl OPraHu3anMu 00Pa3oBaTeJbHOI0 MpoIecca:

- TpyMIoBasi; -

WHIUBUAYaJIbHAS; -

(dhpoHTANIBHAS.

Benymme TexHos10ruu:

Hcnonb3yroTest 2JIEMEHTHI CISIYIONIMX TEXHOJIOTHIA: TPOSKTHASI, TPOOJIEMHOTO
oOyueHus,uHHOPMaATMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIJICHUS, TPOOJIEMHOTO
JManora, UrpoBast.

OcHoBHBIE MeTOABI PA00THI HA YPOKe:

Benymumu METOoIaMH oOyueHus SIBJISTFOTCSI:
YaCTHYHO-IIOMCKOBOI, METOJi MaTeMaTHYEeCKOTOMOJICIUPOBAHUS,  AKCHOMATHYCCKUI
METO/I.

®opMBbI KOHTPOJIS:

Tak Kak 3TOT Kypc SIBISI€TCS JOMOJHUTEIBHBIM, TO OTMETKA B 0ajIax HE CTaBUTCS.

VYyamuiics yuuTcs OIEHHBaThb ce0sd M JPYrUX caM, 4YTO I[I03BOJISIET pa3BUBAaTh YMEHHS

camMoOaHaiM3a MCIOCOOCTBYET PAa3BUTUI0 CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JHUYHOCTH

yuaierocs. BeisiBieHue mpOMEKYTOUHBIX M KOHEUHBIX pEe3yJbTaTOB YYalIUXCS MPOUCXOJIUT

Yepe3NnpakTUYECKYIO IeATeIbHOCTh; 3a4eTHbIE Pa0OTHI:

* TeMaTH4ecKas MoI00pKa 3a/1a4 pa3IMiuHOTO0 YPOBHS CIIOKHOCTH C
MPEACTaBICHUEMPA3HBIXMETOIOB PELLICHUS B BUAE TEKCTOBOI0 JOKYMEHTA, MPe3eHTAIlUH,
(GJidII-aHUMAaLUK, BUIEOPOIKamIi Web - crpaHuubl (caiita)

® BEICTaBKa MPOEKTOB, ITPE3CHTALIN;

® IGMOHCTpAIKs YKCIIEPUMEHTa, KAYeCTBEHHOH 3a7]aui C KaUeCTBEHHBIM (YCTHBIM HIIN
BBUJICTIPUIIOXKEHHUS, B TOM YHCJIIE, IPE3EHTAlMel ) ONMCaHUEM ITpoLiecca Ha 3aHITHH,
(becTUBANEIKCIIEPUMEHTOB;, (PU3NUECKHE OJIUMITUAIBI.

Kanennapﬂo-TeMaaneCKoe IJIAHUPOBAHHE 7 KJjacce
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Ne Hara o Tema ypoka Hcnoan3oBaHue
/i TIPOBEICHH odopynoBanust 1eHTpa
ian | ®akcr ecTecTBeHHOHaY HOH U
TeXHOJIOTU4eCKOMH
HanpaBJIeHHOCTEH
«Touka pocra»
1. Beeaenue (14)
BBoanoe 3aHSTHE. Hemu nzanauu| KommnbrorepHoe
1 kypca.TexHuka 6€301macHOCTH. o0opynoBaHuE
2. Posib JkCciepuMEHTAa B KM3HU YesioBeka (34)
Cucrema eIMHULL, TIOHATHE O KommerorepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHMSIX o0opyioBaHuE
OU3NYECKUI IKCTIEPUMEHT. O6opynoBanue
Bupl pu3ndeckoro sKCrepuMenTa. IUISL IGMOHCTPALIUI
[TorpemnocTs u3mepenus. Buapt
IOrpemHocTe u3mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSL.
Jlaboparopnas paboTa ObopynoBanue s
«3mepenne o6bema TBEpI0ro n1abopaTopHbIX paboT U
tena». [IpaBuna odhopmueHus YUEHUYECKUX OMBITOB
4 nabopaTopHO pabOTHI.
3. Mexanuka (84)
) PaBHOMEpHOE U HEpaBHOMEPHOE Ob6opynoBanue UL
JIBIDKCHHSL. nabopaToOpHBIX pabOT |
6 I'pauueckoe npencraBaeHue YUCHHYECKHX ONBITOB (Ha
JBUKEHNS. 0a3e KOMILUIEKTOB IS
Pemenue rpaduueckux 3amad, 0I9)
pacyer myTH B CPEeTHEH CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKCHUSI.
8 [ToHsATHE MHEPUIUU ¥ UHEPTHOCTH.
LlenTpoberxHas cuia..
9 Cuna ynpyrocTtu, cuiia TpeHuUs ObopynoBanue JUISt
1a0opaToOpHbIX paboT u
Jlaboparopras pabora YUEHUYECKUX ONBITOB (Ha
«HccnenoBanne 3aBUCUMOCTH 0a3e KOMIUIEKTOB ISt
CHUIIBI YIIPYTOCTH, BO3HUKAIOMICH B 0orD)
NPYKUHE, OT CTETICHN
10 neGopManuu IpyKUHBD).
JlaGoparopHas paboTa
«Ompenenenue korppuIreHTa
11 TPEHUs: Ha TPUOOMETpPE».
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JlaGoparopHas pabota
«HccnenoBanue 3aBUCUMOCTH
CHJIBI TPEHUS OT CHJIIBI

ObopynoBanue Jyis
71a00paTOPHBIX paboT U
YYCHUYECKUX OIBITOB

12 HOPMAJIBHOTO JIABJICHUS.
4. I'mapocraTtuka (124)
13 [TnotHoCcTh. 3amaua naps ['epona O6opynoBanue aJjis
JEMOHCTPALMI
Pemienue 3a1a4d noBwILIEHHOM
CJIOHOCTH Ha pacyeT INIOTHOCTH
14 BEIIIECTBA.
15 Pemenue 3amay MoBBIIIEHHOM O6opynoBanue aJjis
CJIOHOCTHU JEMOHCTpAaIHii
16 JlaBiieHue KUJIKOCTH U Ta3a. 3aKOH
[Tackans
17 Coo0muraronimecs: CoCy/sbl.
18 JlaGopartopHnast pabota O6opynoBanue JUTSt
«M3roToBnenue mozaenu GOHTaHA» mabopaTopHBIX paboT H
19 Jlaboparopnas paboTa YICHHYECKUX OIBITOB (Ha
«M3roroBnenue Mmozaenu poHTaHA 0ase komruiekToB s OI'D
20 3akon [lackains. /laBnenue B
KUJKOCTSX U rasax.
['unpaBiuyeckre MamuHBbI.
CooOmiaromuecs Cocyabl.
21 BritankuBaromas cuia. 3aKoH Apxumesa. O6opynoBanue
JUIS IEMOHCTpAIIHiA
JlaGoparopHas pabota O6opynoBanue st
«BolsscHeHUE yCIOBHSI IJIaBAaHUS TEI». n1abopaTopHBIX paboT U
22 YYEHUYECKHUX OIBITOB
23 biok 3ama4d Ha 3akoH [lackais, 3akoH O6opynoBanue
Apxumena. JUISL IEMOHCTpALN
24 broxk 3an1a4 Ha 3akoH [lackans, 3akoH
Apxumena.
5. CraTruka (104)
25 birok. Peruar. Ob6opynoBanue s
NEMOHCTPALIAN
26 PaBHoBecue  TBepAaplx  Tel.  MoOMEHT
cuibl. I IpaBUsi0 MOMEHTOB.
27 Llentp Tsoxectu. UccnenoBanue pasznudHbix (O00pyaoBaHUE AJIS
MEXaHHYECKHUX CHCTEM NIEMOHCTpPAITANA
28 KomMOuHUpOBaHHbIE 33]1a4H, UCIIOIB3YS
YCIIOBUSI PABHOBECHSI.
29 KoMOuHMpoBaHHBIE 3aJa41, UCTIOIB3YS

[YCJIOBHSI PaBHOBECHS
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UlaGopaTopnas pabora «3rorosneHue
[paboTaroIIeil CUCTEMBI OJIOKOBY.
OdopmneHne paboOThI.

O6opynoBanue JUTST
mabopaTopHbIX paboT u
YYCHUYECKHX ONBITOB (Ha

30 0a3e KOMIUIEKTOB AJIs
PaboTa Hag mpoekToM «biIoKm. OIS
JlaGoparopHas padota «3rorosienue
[pabOoTAarOIICH CHCTEMBI OJIOKOBY.
31
JlaGoparopHas padota «3roroBienue O6opynoBanue st
[paboTarOIIECH CHCTEMBI OJIOKOBY. abopaTOPHBIX padOT U
32 YUEHHUYECKUX OIBITOB
OdopmneHne paboOThI. KommnbrorepHoe
33 00opynoBaHUE
34 3amuTa MpoeKTOB.
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KanenpapHo-temaTnyeckoe niiaHupoBaHue 8 Kiacc

No Hara Tema ypoka HUcnoan3oBanue
n/m MPOBEACHUS obopyoBaHusi ueHTpa
ILian | ®axr €cTeCTBeHHOHAYHOH 1
TEXHOJIOTHYEeCKOi
HaNpaBJIEHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu n3zagauun Kommbroreproe
1 Kypca.Texanka 6€30macHOCTH. obopynoBanue
2. TeruioBble siBjaeHus (12 u)
Paznoobpazue TEIIOBBIXABICHUN. | KomnbroTepHoe
2 TemoBoe pacmupeHueres. obopynoBaHue
JlaboparopHast pabota O6opynoBanue JIst
«VI3MeHeHMsl JUTMHBI Tea Tpu 71a00paTOPHBIX paboT U
3 HArPeBaHUU U OXJIQKICHUN. YYECHHUYECKUX OIBITOB
Temnonepenaua Habmonenue Oo6opynoBanue
TEIUIONPOBOAHOCTH BOJIBI U JUTSL IEMOHCTPAIIHA
4 BO3/yXa.
JlaboparopHast pabota Ob6opynoBanue JUTSE
«3mepenue yaenbHon n1abopaTopHBIX  pabor u
TEIUIOEMKOCTH Pa3IMIHbBIX YICHHYECKHX OTIBITOB (Ha
5 BEILECTEY. 0a3e KOMIUICKTOB IS
oro
[1naBneHue u OTBEpACBAHHUE.
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOIO COJJIaTHKA
JlabopaTopHas pabota O6opynoBanue st
«Habnronenue 3a miaBieHneM 1ab0paToOpHbIX paboT U
7 B2 YUEHUYICCKUX OMBITOB
Pemenne onuMnuaaHbIx 3a1a4 Ha O6opynoBanue st
8 ypaBHEHHE TETIOBOro OanaHca JIEMOHCTpAIHii
Pemenne onummuaaHbIX 3aaa4y O6opynoBanue st
9 Ha pacy€T TEIUIOBBIX MPOIIECCOB JIEMOHCTPALIUI
10 Jlaboparopus kpuctamorpadum.
Hcnapenue u KoHAEHCAIHS. O6opynoBanue st
11 JEMOHCTpALINI
CocraB atmMochephl, OGopynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAITHHA
HEHACBIIICHHBIX ITAPOB B
12 HaCBIIIEHHEIE.
BrnaxHocTh BO3AyXa Ha pa3HBIX O6opynoBanue st
13 KOHTHHEHTAX J€MOHCTpPALINI
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3. DaekTpuveckue siBjieHus (84)

Muxkpomup. Mogenu atoma, O6opynoBanue TUISt
cyiiecTBoBaBIue 10 Hayana XI1X

14 JIEMOHCTPALIHIA
Hcropus OTKpbITHA U JEUCTBUSA KommnsrorepHoe

15 rajgbBaHUYECKOTO JIEMEHTA obopymoBanue
Hcropus co3ganus 251eKTpodopHOi

16 Marmnbl
OnbiThl Bonbra. Dnexkrpudeckuii KomneroTepHoe

17 TOK B DJIEKTPOJIUTAX. obopymoBanue
Pemenne onumnuaaHeIx 3a1a4 Ha O6opynoBanue st

18 3aKOHBI IOCTOSTHHOTO TOKA JEMOHCTpALINI
Habmonenue 3aBucuMocTu O6opynoBanue st
COIPOTUBIICHUS IPOBOIHUKA OT JEMOHCTpAaIHii

19 TEeMIEpPaTypHl.
JlaboparopHast pabota O6opynoBanue TUTS
«OmnpeneneHne CTOMMOCTH nabopaTopHbIX paboT U
MU3PacX0/I0BaHHOM AJIEKTPOIHEPTUU YYEHHUYECKUX OIBITOB (Ha
10 MOIIIHOCTH MOTPEOUTEIIS U 1O 0aze  KOMIUIEKTOB  JUIs

20 CUETUHKY» oros
Pemenne onumnuaaHeix 3a1a4 Ob6opynoBanue

21 Ha TEIJIOBOE JCHCTBHE TOKA JUISL IEMOHCTpAIHi

4. daekrpomar

HUTHBIE ABJIeHus (34)

SHCKTpOMaFHI/ITHBIC SIBJICHUSA.

O6opynoBanue ajis

22 DNEeKTPOU3MEPUTENIbHBIE TIPUOOPBHI. JIEMOHCTpaLui

23 MarnuTtHag aHoOMaaus. MarHuTHEIE O6opynoBanue st
Oypu JIEMOHCTpAITHIT
PazHoBuagHOCTH

24 INEKTPOABUTATENEH.

5. Ontuveckue saBJjaeHus (74)
HcTOUHMKH CBETa: TEILIOBHIC, Ob6opynoBanue JUIST

25 JIFIOMHHECIICHTHBIC
DKCIIEPUMEHT HAOIIOICHHE. JIEMOHCTpAIUH
MHorokpatHoe n3o0paxeHue
peaIMeTa B HECKOJIBKHX TUIOCKUX

26 3epKajiax.
N3roToBUTH MEPUCKOI U CETO O6opynoBanue st

27 MTOMOIILIO TPOBECTH HAOTIOICHHS JEMOHCTpALINI
[IpakTH4eckoe UCIOIb30BaHUE O6opynoBanwue st

28 BOTHYTHIX 3€pKall JEMOHCTpALINI
3puTenbHBIC WILTIO3HH, Oo6opynoBanue JUIST
MTOPO’KIaEMbIC TIPEITIOMIICHUEM.

29-30 JEeMOHCTpAIHA
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6. YesioBek u npupoaa (44)

31 ABTOMATHKA B HAIlIEH KU3HU .

32 Panuo u reneBunenue
AJNBTEpHATUBHBIC HCTOYHUKH

33 sHepruu. Buspl anekrpoctaHuuii
Hayxka ceronnsa. Hayka n

34 0€3011aCHOCTD JIFOIEN.

KomneroTepHoe
obopynoBaHue
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KanennapHo-temaTnyeckoe niiaHupoBaHue 9 Kiacc

Ne Hara Tema ypoka Hcnoan3oBanue 000pyaoBaHus
M/ | IpoBeLCHHS IEHTPA ecTecTBeHHOHAY HOM U
[Lan | ®axr TeXHOJIOrH'1eCKoi
HaTnpaBJIEHHOCTeH
«Touka pocra»
1. Beeaenue (14)
BBoanoe 3ansarue. Llenu u 3agaun | KomnbrotepHoe o6opyaoBanue
1 Kypca. TexHuka 6€30macHOCTH.
2. Kunemartuka (20 4)
CrocoOsl ormrucanus OO6opymoBaHue IJis1 JEMOHCTPALIHHA
2-4 MEXaHUYECKOTO JBHIKECHUS
[IpssmonuHerHOE O6opynoBanue Uit IEMOHCTPAIIHA
pPaBHOMEPHOE JIBUKECHHE T10
mockocTu? CMOTps U3
5-6 KaKOW TOYKH HaOJIF01aTh
7-9 OTHOCHUTEIBHOCTD ABHXKEHUS. O6opynoBanue st
10 CroxeHue 1BUXEHUI. JIEMOHCTpALUI
Jlabopamopnwvie pabomoi: ObopynoBanue i 1a00paTOPHBIX
«3yueHue NBUKEHUS paboT ¥ YUEHUYECKUX OMBITOB
CBOOOHO MAIAOIIETO TENa,
11- «M3yueHue NBUKEHUS Tena
14 10 OKPYXHOCTH»
Kak u xyna monerena BuniHeBas O6opynoBanue AJisi JEMOHCTPALIUA
kocTouka? Pacder TpaekTopuun
JIBUKEHUS TEJI U IEPCOHAKEN
15- pacckazoB P.Pacm o
17 Mironxay3eHe
HcTopudeckasi peKOHCTPYKITUS O6opynoBanue Uil IEMOHCTPAIIHA
onbITOB ["anunes mo
18 OIIPEEIIEHUIO YCKOPEHUS (.
Onpenenenue CKOpoCcTH Ob6opynoBaHue AJs 1EMOHCTpAIHii
PaBHOMEPHOTO JTBUKCHHUS
MIPH UCTIOJIE30BAHUHT
TpeHaxkepa «beroBas
19 TIOPOKKA.
3. Imnamuka (144)
Cuna Bomnu, cuiia yOeKIeHUS ObopynoBanue TUIS
WIH cuja - pu3nyecKas JIEMOHCTpAIIHA
20 BEeNTMYUHA?
Jlabopamopnas paboma: O6opynoBanwue s 1a60paTOPHBIX
21
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((I/ISMepeHI/IC MaccChI TCJ1a»

paboT M YICHUUYECKUX OIBITOB

22- JBr>keHre Tenaa moa JeHCTBUEM
27 HECKOJIbKUX CHJI
JIBMKEHHE CUCTEMBI O6opynoBanue U1
28 CBSI3aHHBIX TEJI JIEMOHCTpAIHi
Jlabopamophvie pabomwi: | OOGopymOBaHUE AJIs TAOOPATOPHBIX
29- «M3yueHue TpEeHUs CKOJILKEHUS» | padOT U YYCHHYECKUX OIBITOB
30
31- JnHnaMuka paBHOMEPHOTO O6opynoBanue I IEMOHCTPAIIHA
32 JBUKEHUS 110 OKPYKHOCTH
Hcropus pa3sutus ObopynoBanue A 1EMOHCTPAIHIA
IIPEACTABIICHUH O
Bcenennoit. Conneunas
33 cucrema.
OTKpBITHA HA KOHUUKE TIEpa. ObopynoBanue TUIS
[TepBble UCKYCCTBEHHBIE JIEMOHCTpAIHi
34 CIIyTHUKH 3EMIIH.
4. UmnyJsbce. 3aK0H cOXpaHeHUs1 uMIyJabca (44)
35 Kak BbI IXTy Ha30BeTe... KommerotepHoe o6opynoBanue
36 PeakTuBHOE JBYKECHUE B
IpHUpOJIC.
PaccienoBanue JTII ¢ | Komnsrorepaoe o6opynoBanue
37- MIOMOIIIbI0 3aKOHA COXpPaHCHUS
38 UMITyJIbCca
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st 1a00paTOPHBIX
«OrmpeienieHue MeHTPOB Macc paboT ¥ YICHUUYECKUX OIBITOB
39 Pa3IMYHBIX TeJ (TpU crioco0a)»
[Tpumenenue npocteix | KomnbsrorepHoe o6opynoBaHue
MEXaHHU3MOB
B CTPOUTENBCTBE: OT 3EMIITHKU
10
40 Hebockpeba
6. Mexanuveckue Koj1e0aHUsA ¥ BOJHBI (54)
41- Bunbl MasTHHKOB U UX ObopynoBanue JUTS
42 KoJeOaHuit JIEMOHCTpAINit
43 Yro nepeHocur BosiHa?
KonebarenbHbie cUCTEMBI B
44 MIPUPOJIE U TEXHHUKE
Pe3onanc.
45
7. DiIeKTPOMArHUTHBbIE KoJle0aHus U BOJHBI (104)
DKcrnepuMeHTaIbHAs TPOBEPKa KommerotepHoe o6opynoBanue
46 cBOMCTB DM BOJIH.
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Hccnenosanne
Z-)HCKTpOMaFHI/ITHOFO I/IBJIyLIeHI/ISI

KommerorepHoe o6opympoBanue

47 CBY-neun

W3nydenue B mpupoe. KomnbroTepHoe 000pymoBaHue
48
49- Cnektpsl. Buapl criekTpos. KommnbrorepHoe o6opynoBaHue
50

CrexTpaibHbIA aHAU3. KommnsrorepHnoe o6opynoBanue
51
52- Nznydyenune Bo BeeneHHoi. KommnbrorepHoe o6opypoBanue
53

Jlabopamopnas paboma
54- «Onpeoenenue KII/[ conneunotii
55 bamapeu »

8. OnTuka (64)

55- . UsrotoBnenue monenu KomnberorepHoe o0opynoBanue
56 KaJel0cKona.

DKcrepuMeHTaIbHAas O6opynoBanue TSt
S7- IIPOBEPKA 3aKOHA OTPAKEHUS JIEMOHCTpaLui
58 CBeTa.

Jlabopamopnas paboma: ObopynoBanue uig 1a00paTOPHBIX
59- «M3mepenne nokaszaresst paboT ¥ YYEHUYECKUX OIBITOB
60 MIPEJIOMJICHUS BOJIBI»

Kak otnuyarorcs mokasarenu Ob6opynoBanue TSt
61 MPEJIOMIICHUS IIBETHOTO CTEKIIA JIeMOHCTpaIui

9. ®u3uka aToMa U aTOMHOTO siApa (74)

Ctpoenue aToma ¥ aTOMHOTO
62 apa.
63 Mognenu aroma ToMcoHa 1

Pesepdopna.
64 OTKpBITHE PaIUOAKTUBHOCTH. Ob6opynoBanue Ui

JIEMOHCTpALi

65 PanuoakTHBHBIC 2JIEMEHTHI B

pUpPOJIE.
66 SAnepHelii peakTop. SnepHoe

OpYXHe.

BrustHue paanoakTHBHBIX

W3JIy4YEHHUI Ha )KUBbIE
67 OpTaHU3MBI

CrocoObI 3alMUTEL OT
68 paJIMOaKTUBHBIX U3ITydeHUH
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Jluteparypa s yuuTes:

1.
2.

I N

«3anumMatenpHas pusuka 1-2u» SJ.U. [lepenbman.

«HeTpaguunoHHbie ypoKH, BHEYpOUHbIEe Meponpusatus» Mocksa «Bakoy, 2006r.
JLLA. Topnoga.

«Duzuka. Yenosek. Oxpyxkaromas cpena» A.Il. PeokeHKoB.

CrnaiinoBble Ipe3eHTaUN YUUTES.

DnekTpoHHOE m3aaHue «BupryansHas mkona Kupumia u Medogus».
3aHuMaTeIbHbIC OMBITH U SKcTiepuMenTsl, . Ona u ap.,- «M», 4 Alipuc-nipecc,

2006.

s yyammxes:

N =

b. I'. IBanoB «tOwnsI1i1 paguontodutens», M., Panguo, 1985

b. C. 3Boprikun «KoHcTpynpoBanue npubopos mno ¢usuke», M., [Ipocsemmenune, 1987
Emte 6ompie ontraeckux wntro3uid/ . Cuxir. ACT,Actpens,2007

Jlazepnoe moy: 110 3aHUMaTENbHBIX OMBITOB B IOMAIIHEH J1a0opaTOPUH(PYyKOBOJICTBO K

Habopy «Jlazepuoe moy»)./O.A.TToBanses, S1.B.Hagonsckas.-M.: «iOBenTa»,2011
5. SL.U llepenpman «3anumaresnbHas Gusuka», Yedokcapsl, 1994
6. S.U Ilepenpman «3aHnMaTenbHass MexaHUKa. 3HaeTe i Bel pusuky?», M, ACT, 1999
7.Cset u uBet: 100 KpacoO4HbBIX SKCIIEPUMEHTOB B JJOMAIITHEH naboparopun(pykoBOJACTBO K
Habopy «Cset u uBet»)/I. M. XKwmmn, O.A.IToBansie.-M.: «lOBenTa»,2012
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