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IHosicHuTEALHAA 3aNIHCKA

PaGouas mporpamma Kypca BHEYPOUHOM EATENBHOCTH 1O (u3MKe «YBieKaTelbHas (QU3HKay
Ui 7-9 KjaccoB OCHOBHOM IIKOJIbI pa3paboTaHa B COOTBETCTBUHU:

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 Cosera mpu
IIpe3unente PO no crparernyeckoMy pa3BUTHIO U HALIMOHAIBHBIM IIPOEKTaM, IPOTOKOJI OT
24.12.2018 Ne 16)

3. N'ocynapcTBenHoit nmporpammoit Poccuiickoit @enepannu «Pa3Butrue o0pa3oBaHus» yTB.
[ToctanoBnenuem IIpaButenscTtBa PO o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEPKJIEHUH rocy1apcTBeHHON nporpammsl Pocculickoit ®enepanuu «Paspurue
o0pa3oBaHU.

4. IIpodeccruonanbubiM crangaptom «llemaror (memarorudeckast 1 TEIbHOCTh B IOMIKOIBEHOM,
Ha4yaJbHOM O0IIIEM, OCHOBHOM 00IIIeM, CpeTHEM 00IIIeM 00pa30BaHuH), (BOCIIHUTATEIIb,
yuutenb)» (pen. ot 16.06.2019) (Ilpuka3 MunucrepcTBa TpyAa U counanbHoM 3amuTtel 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 peKOMEHIAUAMU 110 CO3JaHHI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa30BaTENbHBIX OPraHU3AINAX, PACIIONOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojiax, HEeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHOW U TEXHOJIOTHUECKON
HampaBlIeHHOCTEN

(«Touka poctay) (YTBepxkaAeHbI pacniopshkeHHeM MuHUCTEpCTBa MpocBenieHus Poccuiickoit

®enepanuu ot 12 stuBaps 2021 1. Ne P-6)

6. MeToandecKuMH PEKOMEH IAIIUSMU TI0 CO3JaHHIO B (DYHKIIMOHUPOBAHUIO JETCKHIX
TexHonapkoB «KBantopuym» Ha 6a3e o011eo0pa3oBaTeNbHbIX OpraHu3anuii (yTB.
pacniopspkenrieM MuHucTepeTBa npocsenienus Poccutickoit @eneparuum ot 12.01.2021 Neo P-
4).

[Iporpamma omnpenenser cofepkaHue U CTPYKTYpy yueOHOro MaTepHaa, mociae10BaTeIbHOCTb
€ro U3y4eHusi, myTu (OpMUPOBAHUS CUCTEMBI 3HAHUH, YMEHUH U CIOCOOOB JIeATETLHOCTH,
pa3BUTHSA, BOCIIMTAHUS U COLUAIM3AIMH YYalIuXCs

[InanupyroTcs cneayrouue gpopmol opeanuzayuu yuedHo2o0 npoyecca: GpoHTAIbHBIE,
KOJUIEKTUBHBIE; TPYIIIOBBIC; paboTa B Mape; HHAWBUyaTbHBIE.

B npenogaBanuu npeamera OyayT UCHOIB30BATHCS CICAYIONINE MEXHON0ZUU U MENOObL.
JTUYHOCTHO-OPUEHTUPOBaHHOE 00ydeHue; mpodieMHoe ooyuenue; muddepeHInpoBaHHOES
oOydeHure; TeXHOJIOTHHA 00YYeHHUS Ha OCHOBE PEIICHHS 3a/1a4; METObl WHIMBHIYATEHOTO
o0y4eHus;

OcobeHHOe 3HaYeHUE B NMPENOAABAHNN (PU3UKU UMEET IKOJIbHBINA (PM3UUECKUI SKCIIEPUMEHT, B
KOTOPBIN BXOJIAT IEMOHCTPAIIMOHHBIN SKCIIEPUMEHT U CaMOCTOSTENIbHBIE JIA00OPATOPHBIE PaOOTHI
yJaluxcs Ha OCHOBe IIU(poBoi 1aboparopun. Ilenvto uzyuenus ¢puzuxu B OCHOBHOM IIKOJIE
aBisieTcs: 1) B HanpaBJIeHUU JMYHOCTHOTO PAa3BUTHUS:

- BOCIIMTAHHUEC T'OTOBHOCTH O6y‘—IaIOHH/IXC$I K CaMOpPa3BUTHUIO U CaMOO6pa30BaHI/IIO Ha OCHOBC
MOTHBAIIUH K O6yquHIO " ITO3HAHMUIO,

-(opMupoBaHue IICHHOCTH 37J0POBOTO U OE30MMacCHOT0 00pa3a KU3HU, IPABUI MHAUBHUIYaTLHOTO
Y KOJUIEKTUBHOTO 0€3011aCHOTO MOBECHHS B UPE3BbIUAHHBIX CUTYAIUSIX, YTPOKAIOIINX KU3HU U
3JI0pOBBIO JIIOJICH, TPaBUJI MOBEACHUS HA TPAHCIIOPTE U HA JOPOTax.

-BOCIIMTaHHE YOEKIEHHOCTH B BOBMOKHOCTH TTO3HATH MMPUPOTY, HEOOXOAUMOCTH Pa3yMHOTO
MCIIOJIB30BAHUS JOCTHKCHUN HAYKU M TEXHOJIOTHI JUTS AaJbHEHIIIETO Pa3BUTHS Y€I0BEYECKOTO
00111ecTBa;



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

2) B MeTanpeAMETHOM HAlpPaBICHUH:

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 kKapTHHE 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 Ta0JIUI, rPpa()uKOB U BBISBIATD
Ha 3TOW OCHOBE SIMIMPUYECKUE 3aBUCUMOCTH; IPUMEHSTh [10Jy4EHHbIE 3HaHUS 1151 OOBSCHEHUS
pa3HO0Opa3HbIX MPUPOJHBIX SBICHUN U MTPOLECCOB, IPUHLIUIIOB JEHCTBUS BaKHEHIINX
TEXHUYECKUX YCTPONCTB, /Ul PeLIeHUs GU3NUECKUX 3a/1a4;

Pa3BUTHC IMO3HABATCIIBHBIX UHTCPECOB, NMHTCIUICKTYAJIbHBIX 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 IMOTPEOHOCTSIMU U UHTEPECAMU;

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.

IInanupyemMsblie pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI BHEYPOYHOM NeATEJbHOCTH
«YBiekarelbHas pu3nkay» (¢ HCMoJb30BaHUEM oGopynoBanus «Touka pocTa») B
7-9 kiaccax.

Peanuzanms porpamMmaI CHOCO6CTByeT JOCTUIKCHUIO CIICAYIOIINX PE3YyJIbTAaTOB:

JInyHOCTHBIE:

B chepe mMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

yueOHO-II0O3HAaBaTENbHBIH ~ MHTEpeC K  HOBOMY  y4eOHOMY  Marepuainy U
croco0aMpenIeHUSTHOBOM 3a/1a4H;

OpMEHTAlls] Ha IOHUMAaHWE IPUYMH YycIexa BO BHEYy4eOHOW JesTeNbHOCTH, B TOM
YHMCJIEHACAMOAHAIN3 U CAMOKOHTPOJIb PE3yjbTaTa, Ha aHaJIW3 COOTBETCTBMSI PE3YJIBTAaTOB
TpeOOBaHUSMKOHKPETHON 3a/1auH;

CIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIECUIHOCTH BHEY4YEeOHOM
AeATeNnbHOCTU; O0yuaowuticst nOIYyYum 603MOACHOCMb OJis POPMUPOBAHUA.

BHYTpEHHEH TO3MIMM  IIKOJbHMKA Ha  YPOBHE  IOJIOXKMTEIHHOTO  OTHOILUEHHS
KIIKOJIC,[TIOHUMAHUsl ~ HEOOXOJMMOCTM  Y4YEHHs, BBIPAKEHHOIO B  IpeobiajaHuH
y4eOHOMO3HABATEIbHBIXMOTHBOB;

BBIPKEHHOW YCTONYMBON yueOHO-TIO3HABATEIILHON MOTHUBALIUN YYEHUS;

YCTOMYMBOTO y4eOHO-ITO3HABATEIBHOIO MHTEpPEca K HOBBIM OOIIMM CIOCOOaM pelieHus
3a1ad.

MeTanpeamMeTHbie:
B cdepe peryasiTUBHBIX YHUBEPCAIBHBIX YIEOHBIX IEHCTBUNA ydaluXcs:

IUIAHUPOBaTh CBOM  JEHUCTBUSA B COOTBETCTBHUM C IIOCTABJIEHHOM 3aJadyel H
YCJIOBUSIMUEEpEATTU3allUK, B TOM YHCJIE BO BHYTPEHHEM IUIaHE;
YYUTHIBATh YCTAHOBJICHHBIC MIPABUJIA B TNIAHUPOBAHUU U KOHTPOJIE Cioco0a perieHus;
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OCYILIECTBIIATh UTOTOBBIN U MOIIATOBBIA KOHTPOJIb IO PE3YJIBTATY;

OLICHUBATh IIPABUJIBHOCTb BBITIOJTHEHUS JeicTBUs Ha YpOBHE
aJIeKBaTHOMPETPOCIIEKTUBHOMOLIEHKA COOTBETCTBUSL PE3YyJIbTaTOB TPEOOBAHMSIM JaHHOU
3a7a4M ¥ 3aJa4HON 00J1acTH;

aJeKBaTHO  BOCIPUHUMATh  MNPEMIOKEHHs W OLEHKY  Y4MTeJed, TOBapHILEH,
POAUTENECHUIPYTUX JTHOJICH;

pa3nuyath Coco0 U pe3yabTaT ACHCTBHSL.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMCA.

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

CaMOCTOATENIbHO  aJICKBaTHO  OIEHMBATh  NPABWIBHOCTH  BBINOJHEHUSI  JCHCTBUSA
WBHOCHUTBHEOOXOIMMBIE KOPPEKTHBBI B UCIIOJIHEHHE KaK 10 XOJIy €ro peain3allii, TaK U B
KOHIIE IE€HCTBUS.

B ciepe nosHaBaTeIbHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

OCYLIECTBIIATh IOMCK HEoOXoauMoW HHGOpMalMM A BBIIOJIHEHUS BHEYYEOHBIX
3aIaHUICUCIIONIB30BAaHUEM y4eOHOH JIUTEpaTypbl U B OTKPHITOM HH(POPMALIMOHHOM
IIPOCTPAHCTBE,YHIUKIIONEANN, CIPABOYHUKOB (BKJIIOYAs SJEKTPOHHbIC, LH(POBBIE),
KOHTPOJIMPYEMOM IPOCTPAHCTBE

HutepHera;

OCYILIECTBIATh 3anuCh ((pUKcalnio) BEIOOPOUYHON MH(OpManuyu 00 OKpYKarolleM MHpE U
ocebecaMoM, B TOM 4HcCiIe ¢ 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;

CTPOUTHb  pacCyxieHuss B ¢GopMe CBSI3M TPOCTBIX CYyXKIeHHH 00  0OBeKTe,
€roCTPOCHHNH,CBOMCTBAX U CBA3AaX;

Obyuarowuiics noay4um 603MOHNCHOCMb HAYUUMbCA:

OCYIIECTBIISITh PACHIMPEHHBIM TOMCK HWH(POPMAIMU C HCIOJB30BaHUEM PECYPCOB
6ubaunorek ucetu MurepHer;
3aIUChIBaTh, (PUKCHPOBATH MH(OPMAIHIO 00 OKPYKAIOIIHUX SIBIECHUSIX C

nomouisronHcTpymenTos 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-
CIEICTBEHHBIXCBS3ENL;

MOTYT BBINTM Ha TEOPETHYECKHM ypOBEHb DEIICHMs 3aJad: pEIIeHHe 10
OTIpe/ICICHHOMYTUTaHY,BJIJICHUE ~ OCHOBHBIMH  TIpUEMaMH  pCEIICHHS,  OCO3HAHHS
JESATEIILHOCTH IT0 PEIICHUIO 3a/1a4H.

B chepe kKoMMYHUKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JCHCTBUI ydaluXcs:

aJIeKBaTHO MHCIIOJIb30BaTh KOMMYHUKAaTHBHBIE, MpPEXKIE BCEro - peueBble, CpPEICTBa
JUIPEIICHUSPA3TNYHbBIX KOMMYHUKAaTUBHBIX 3a/1a4, CTPOUTH
MOHOJIOTUYECKOE cooOlIeHre, BIAJETHIUATOTHYECKON (OpPMON KOMMYHHUKAIIHH,

UCIIOIB3YS, B TOM YKcie cpeacTBa U HHCTpyMeHThl KT mancTaHimoHHOTO OOIIeHNUS;
JIOMYCKaTh BO3MOYKHOCTb CYIIECTBOBAHMS y JIOACH pa3MMUHBIX TOYEK 3PEHHUS, B TOM
YHCIICHECOBITA IAIONTNX C €r0 COOCTBEHHOM, M OPUEHTHUPOBATHCS Ha IMO3WIUIO IMAPTHEPa B
0OIIIEHNH UB3aUMOJICHCTBUH;

YUUTHIBATh  pa3Hble  MHEHHSI W CTPEMHUTBHCS K  KOODAWHAIIMM  PA3IAYHBIX
MO3UIUUBCOTPYTHUYECTBE;

(dbopMynHMpoBaTh COOCTBEHHOE MHEHHE H MO3UIIHIO;



*  JIOTOBAapUBATHCSA W TPUXOJUTh K OOIIEMYy pEIICHUI0O B COBMECTHOH JCSATEIHHOCTH, B
TOMYHCIICB CUTYallUd CTOJKHOBEHUS HHTEPECOB; OOyuarowuiicsi noiyyum 603MONCHOCHb
HAYyuumvcs.

®*  YYUTHIBATh M KOOPJAMHHPOBATH B COTPYAHHYECTBE OTIMYHBIE OT COOCTBECHHOW IO3UIIMH
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 MpPU  BBIPAOOTKE OOIIEro pemieHus B  COBMECTHOM

NesTeNbHOCTH;
*  3ajaBath BOIIPOCHI, HE00XO/IUMBIE JUIs OpraHu3anuu cOOCTBEHHOM
JesITeIbHOCTUUCOTPYAHUYECTBA C TAPTHEPOM;
®  OCYILIECTBIATH B3aUMHBIN KOHTPOJTb U
OKa3bIBaTh B COTPY/AHUYECTBE HEOOXOJMMYIOB3aUMOIIOMOIIb.
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
SABJICHUA 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 3adaYU,

- Hepe(l)OpMy.HI/IpOBaTb " MOJCIINPOBATH, 3aMCHATH HCXOAHYIO 3a1avy ,[[perfI;

- COCTaBJIATH IJIaH PCIICHUA,

- BBIIBUT'AaTh U ITPOBEPATH IIPEAJIaracMbIC JIA pCIICHUS THIIOTC3bI,

- BJIaICTb OCHOBHBIMU YMCTBCHHBLIMU OIICPAIITUAMHA, COCTABJIAOIINUMU IMTOUCK PCHICHUA3aAaYU.

CoaepsxkaHue nporpaMmMbl BHEYPO4HOMH 1esITeIbHOCTH

7 KJ1ace

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

PoJib 3xciepuMeHTa B JKU3HH YeJI0BeKa.

Teopus: W3y4uTh OCHOBBI TEOPUH MOTPEIMHOCTEN. [orpemHocT NpsAmMsbIX U
KOCBEHHBIXU3MEpPEHU, MaKCUMaJIbHas OTPEUTHOCTh KOCBEHHBIX U3MEPEHUH, yueT
MOTPELIHOCTEN U3MEpEeHUINPH nocTpoeHnu rpadukoB. [IpencraBneHne pe3ynbTaToB U3MEPEHUN
B (hopme TabmuIl U rpapuKoOB.

Ipaxmuxa: OCHOBBI TEOPUH MOTPEUTHOCTEN MPUMEHSATH IPY BHIMOIHEHUN
HKCIEPUMEHTAIbHBIX33/]au, IPAKTHUECKUX padoT.(c HCMoJib30BaHueM o0opyaoBanus «Touka
pocTtay)

Xapakmepucmuka 0CHOBHBIX U008 0EsMENbHOCHIU!

[IpuBonuTe mnpUMEpbl OOBEKTOB U3yueHUs Gu3uku (dpuznyeckue sBICHUS, (GUINYECKOE
TEJI0,BEeUIeCTBO, (u3nueckoe mose). HabmonaTh W aHamU3UpoOBaTh (QU3UUECKUE SBICHUS
(puxcupoBaTbU3MEHEHHs CBOWCTB OOBEKTOB, CPaBHMBATh MX U 0000maTh). [lo3HaKOMUTECS €
HKCHEPUMEHTAIBHBIMMETOIOM HCCeoBaHus npuponabl. COopka mpuOOpOB M KOHCTPYKLUHL.
Hcnonb3oBaHue W3MEPUTENBHBIX HpUOOpOB.BhINoNHEHNEe 1a00OpaTOpHBIX U MPAKTHYECKUX
pabot. JlmarHocTHKA W YCTpaHEHHE HEHCIPABHOCTEW MPUOOpOB. BhICTpanBaHWEe THUMOTE3 Ha
OCHOBAHUU MMEIOIIUXCS TaHHBIX.

MexaHuka.



Teopusi: PaBHOMepHOE W HEpaBHOMEpHOe JBWkeHHEe. ['paduueckoe mpenacraBieHue
nBkeHus. Pemenne rpaduyecknx 3amad, pacueT MyTH M CPEAHEW CKOPOCTH HEPaBHOMEPHOTO
newkeHus. [lonsitTue wuHepumum u uHeptHocTH. LleHTpoOexkHas cuna. IlpuMeHeHHMe TaHHBIX
(U3NYECKUX MOHATUIB )KU3HEACATEILHOCTH YenoBeka. Cuiia ynpyrocTy, 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 CHIIBI TPEHUS OT CHJIBI HOPMAJIBHOTO J1aBJICHUS.
Xapaxmepucmuxa 0CHOBHbBIX 8UO08 0eAMENbHOCIU.
Anamu3  Tabmun, rpadukoB, cxem. [lonck 0OBSACHEHHS HAOJIOAAEMBIM  COOBITHSIM.
OmnpeneneHnecBoiCTB NPUOOPOB MO YePTEkKaM U MOJEIISM. AHAIN3 BOSHUKAIOLINX MPOOIEMHBIX
curyauuid. M1300paxkatb cucTteMy KOOpAMHAT, BBHIOMpAaTh TENO OTCYETa M CBS3BIBATH €r0 C
cucTteMo koopauHar.licnosp30BaTh CUCTEMY KOOPAMHAT JUIsl W3YYEHHs INPSAMOJIUHEHHOTO
nBokeHus Tena. COopkanpuOOpoB U KOHCTPYKIUU. Vcrionb30BaHe H3MEPUTENBHBIX TPUOOPOB.
BeinmonHenue 1a0oOpaTOpHBIXM MPAKTUYECKHX paboT(c MCHoJIb30BaHHEeM 000pyI10BaHMSA
«Touka  pocra»). JluarHocTMka U YCTpaHEHME  HEHUCHpPAaBHOCTEH  NpHOOPOB.
BeicTpanBaHuerunore3 Ha OCHOBaHMM uMeronmuxcd JaHHbIX. KoHcTpyupoBaHue u
MOJIeIMpoBaHue. BpINogHEeHHe3aaHui 10 YCOBEPIIEHCTBOBAaHUIO MpubopoB. PazpaboTka
HOBBIX BapHaHTOB OIbITOB. Pa3paboTka HIIpOBEpKa METOJIMKH SKCIIEPUMEHTAIBLHOM padOThI.
PaGora B wMampix rpynmax. AHaTU3UPYIOT,BHIOMPAIOT U OOOCHOBBIBAIOT CBOE peIIeHHE,
nencrteus. [Ipeacrasinenue pe3yiabTaToB NapHOW,IPYIIIOBOM ACSATEIBHOCTH. Y4acTHE B TAAJIOTe
B COOTBETCTBUU C IIPaBUJIAMH PEYEBOI0 NOBEICHUS.
I' napocraTuka.

Teopus: 3akoH Apxumena, 3akoH [Tackains,

THIPOCTAaTUYECKOe JaBJICHUE, COOOIIAIOIINECSICOCY/ IbI, THAPABIMYECKIE MALTHHBIL.
Ilpakmuxa: 3a0aquu: BHITAJKWBAIONIAs CWJIa B  Pa3jMYHBIX CHCTEMax; MpuUOOpH B
3ajayax(cooOmaroniecss  CoCynbl,  THAPAaBIMYECKHE  MAIUUHBL,  pblYard,  OJIOKH).

DKcnepuMeHTalIbHbIE 3a/1aHuUs:

l)uzmepenue cuiasl ApxuMena, 2)u3MepeHue MOMEHTa CUJIbl, ISHCTBYIOIIEro Ha phlyar,
3)uzmepenue

paloThl CUJIBI YNIPYTOCTH NMPH MOABEME I'py3a C MOMOIILI0 MOJBM)KHOTO WM HEIMOJBUKHOTO
Osnoka.(c Wcmoib3oBaHueM oGopynoBanusi «Touka pocra») Xapaxkmepucmuxa OCHOGHBIX
81008 0esIMeNbHOCHIU:

Ananu3 Ttabmun, rpaduxoB, cxem. I[louck oObsicHeHus HabmomaeMbiM coObITHAM.COOpKA
npubopoB U KOHCTPYKLMH. Hcnonp3oBanue WU3MEPUTEIBHBIX npuOOpOB.
BeimonHennenabopaTopHbIX M MpakTHUecKuX  paboT. JIlMarHocTMKa M YCTpaHEHHE
HeHcrpaBHOCTeH npuOopoB.BricTpanBaHue TMIOTE3 Ha OCHOBAHUU HMEIOIIUXCS JIaHHBIX.
KoncrpynpoBanue u MozaenupoBanue.Pabora B Manbix rpynmnax. AHaIU3UPYIOT, BHIOMPAIOT U
00OCHOBBIBAIOT CBOE pemieHue, neiictBus.lIpencraBienue pe3ynbTaToB MHapHOM, TpyNIoBOM
eATeNbHOCTH. 11oAroTOBKa COOOIEHNIT HIOKJIALOB. YUYacTHE B JIMAJIOTE€ B COOTBETCTBUU C
MIpaBWJIaMU PEYEBOTO MMOBECHUSI.

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

MeXaHH4ecKux cucteM.KoMOMHMpOBaHHBIE 3a7]aUH, UCTIOIb3Ys YCIOBUS PABHOBECHSI.
IIpakmuxa: VI3roToBieHne paboTaroleil cucTeMbl OJIOKOB.

Xapaxmepucmuka 0CHOBHbBIX U008 0esIMENbHOCTNU.

Ananmu3  Tabmun, rTpadukoB, cxem. [lonck 0OBSACHEHHS HAOIIOMAEMBIM  COOBITHSIM.
OnpeneneHnecBoNCTB MpUOOPOB MO YepTEKaM U MOJESAM. AHAITU3 BOSHUKAIOIIMX MPOOIEMHBIX
cutyanuii. Habmomate nelicTBUe MPOCTHIX MexaHU3MoB. [lo3HakoMuTbes ¢ (pusnueckoin
MOJIETIBI0  «a0CONMIOTHOTBEPAOE Teno». Pemarh 3aaud Ha NpPUMEHEHHUE YCIOBHs(TpaBUia)
paBHOBecHsl pbruara. lIpuMeHATbyclOBUE (TIPaBHIIO) PABHOBECHS pbldyara s OOBSICHEHUS
JEHCTBUS Pa3ITUYHBIX WHCTPYMEHTOB,UCIIONB3YEMBIX B TEXHHUKE U B ObITy. COOpKa mMpubOpoB U
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KOHCTpYKLMH. Vcnonab30BaHHEN3MEPUTENIBHBIX MPHOOpPOB. BrInonHeHne 1abopaTopHBIX U
MPAaKTUYECKUX paboT. /lnarHocTHKa M ycTpaHEHUE HEUCIpaBHOCTEH NMpuOOpoB. BricTpanBanue
TUIIOTE3 HA OCHOBAHMM MMEIOIIUXCA JaHHBIX.KOHCTpyHpoBaHME U  MOJCIHMPOBAHUE.
Brinonnenue 3agaHuil 1Mo yCOBEPIICHCTBOBaHUIO MNpHOOpOoB.PazpaboTka HOBBIX BapHUAHTOB
onbIToB. Pa3paboTka 1 npoBepka METOAUKH IKCIIEPUMEHTAIbHONPAOOTHI.

PaGota B ManpIXx rpynmax. AHAIM3UPYIOT, BBIOMPAIOT H  OOOCHOBBIBAIOT  CBOE
peumienue, nevictBus.  IlpeacraBnenue  pe3yiabTaToB  MApHOM, TIPYNIIOBOM  JIEATEIbHOCTH.
[TonroroBka  cooOmeHuitn  nokianoB.  OCYIIECTBIAIOT ~ CaMOOIICHKY,  B3aUMOOIICHKY
JEATEIbHOCTH. YUacTUe B JUAJIOre BCOOTBETCTBUU C IIPABUJIAMU PEYEBOIO IIOBEICHHUS.

8 ki1ace

TenoBble sABJICHUSA.

TennoBoe pacmmpenue ten. [Ipouecchl miaBneHys ¥ OTBEpAECBAHUS, UCIAPEHUS U KOHICHCALINH.
Tennonepenaua. BiaxxHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. HabOmonenue TasgHus nbaa B Boae. 2. Ckopoctu uUcHapeHus
paznuuHbXOKuAKocTed. 3. TermnoBsie ABUTraTenu Oy Tymiero.

Jlabopamopuvie pabomvi(c HCHOJb30BaHHeM obopyaoBanus «Touka pocra»): 1.
V3MeHeHus [UTMHBI TeJNa MPHU HArPeBaHUU U oxJiaxaeHuH. 2.OTIrBKa mapa@mHOBOTO COJIAATHKA.
3. HabGmroienue 3a tuiaBineHueM jipaa 4. OT 4ero 3aBUCUTCKOPOCTh UCIIAPSHUS JKUIKOCTH? 5.
Habmtoienue TemnonpoBoIHOCTH BOBI U BO3AYXA.
Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTIU.
CamocroarenbHO  (GOpPMYTUPYIOT  TMO3HABATENBHYIO  3aJady. YMEKT C  I[TOMOIIBIO
BOIIPOCOBIOOBIBATh HEAOCTANONIYI0 HH(popManuio. Vcnonp30BaHne H3MEPUTEIbHBIX MPHOOPOB.
BoinonHenuenabopaTopHblx M NpakTUYecKux pabor. [luarHocTuka W yCTpaHEHuUe
HeHclpaBHOCTeW NpuOopoB.BricTpanBaHue TMIOTE3 HAa OCHOBAHWU HMEIOIIUXCS JIAHHBIX.
KoHcTpynpoBanue 1 MOAEINPOBAHHUE.
BrinonHenue 3agaHuil MO yCOBEPIIEHCTBOBaHUIO TPHOOpPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB.Pa3paboTka u mpoBepka METONUKH SKCIEPUMEHTAIbHOM paboTel. Pabora B ManbIx
rpymnmnax.AHaJIN3UPYIOT, BBIOUPAOT U 000CHOBBIBAIOT CBOE pelieHue, neictus. [IpencraBnenue
pE3yJIbTaTOBIAPHOM, TPYNIOBOM JEATENbHOCTU. YYacTHE€ B JUAJIOT€ B COOTBETCTBUH C
IIpaBWJIaMU PEYEBOTO MOBEICHUS.
DJIEKTPUYECKHE SIBJICHUS.
Muxkpomup. Mogenun aroma, cymiectBoBaBmue J0 Hauyana XIX. Hctopus OTKpBITHS U
JelcTBUsATaIbBAaHUYECKOTO 3yieMeHTa. Mcropus co3manHus 31aeKTpopopHOH MamuHbl. OTmbIT
BonbTa.OnekTpudeckuii TOK B 2JIEKTPOJINTAX.

Hemoncmpayuu(c ncnoab3oBannem odopynoanus «Touka pocray)
1. Monenu atomoB. 2. ['anpBaHUYECKUE dTIEMEHTHI. 3. DIeKTPOGOPHOI
MaiuHbl. 4. OneiTel BonbTta u ['ansBanu.
Jlabopamopuvie pabomur: 1. Co31aHne ralbBaHUYECKUX IEMEHTOB U3 OJIPYYHBIX CPE/ICTB.
2.25eKTpUYECKUI TOK B KHUAKOCTAX CO3/IaHUS «30JI0TOT0 KIHOUMKA .
Xapaxmepucmuka OCHOBHBIX BUJOB JESATEIBHOCTH:
VYhopaBiasioT  cBOe  MO3HaBaTeNbHOM M y4yeOHOM  JEeSATEeIbHOCTBIO  IOCPEACTBOM
IIOCTAHOBKMIIENEH, IUIAHUPOBAHMSI, KOHTPOJISA, KOPPEKIMH CBOMX JEHCTBUH U OLEHKHU
yCHemHocTH ycBoeHHs. CpaBHUBAIOT CIIOCO0 U pe3ysIbTaT CBOMX JAEHCTBHI ¢ 00pa3lioM - JTUCTOM
conpoBoxaeHNs . OOHapyKUBAIOT OTKJIOHEHUS. OO1yMBIBAIOT IPUYUHBI OTKJIOHEHHUH.
OcCyIIEeCTBIAIOT CAMOKOHTPOJIb U
B3aUMOKOHTpPOJIb.VICTIOIb30BaHNe M3MEPUTENbHBIX NMPUOOPOB. BeImonHeHne 1a0opaTOpHBIX U
MPAaKTUYECKUXPa0oT. JIMarHocThKa W yCTpaHeHHE HeucHpaBHOCTEH mpubopoB. BricTpanBanue
TUIO0TE3 HAOCHOBAaHUHU UMEIOIINXCS JaHHBIX. KOHCTpyHpoBaHUe U MOIETUPOBAHUE.
JIEKTPOMATHUTHBIE SIBJICHUS.
MarnuTtHoe mose B BeuiecTBe. MarHuTHas aHoMalus. MarHuTHbIe OypH.
Pa3HOBUIHOCTHAIEKTPON3MEPUTENBHBIX TPHOOPOB. Pa3HOBUIHOCTH 3IIEKTPOIBUTATENIEH.
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Hemoncmpayuu(c ucnoJib3oBanuem obdopyaoBanusi «Touka pocrar):l1. HarmsaHocts
IIOBE/ICHU BELIECTB B MArHUTHOM I11oJie. 2. IIpe3enranuu o
MarHuTHOM noJie 3emun u 0 MarHUTHBIX Oypsx. 3. JlemoHCTpauus
Pa3HOBUAHOCTEHAIIEKTPOU3ZMEPUTENBbHBIX — MpubopoB. 4. HarnsgHocTs  pa3HOBHAHOCTEMH
3JIEKTPOJIBUTaTENEH.

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

VYrhpaBnsoT  cBOeH  MO3HABAaTEIbHOM W y4eOHOM  JCATENBHOCTHIO  TOCPEACTBOM
[NOCTAHOBKHMIIEJICH, IUIAHUPOBAHUS, KOHTPOJISA, KOPPEKIMH CBOUX JIEUCTBUM M OLICHKHU
ycHemHocT ycBoeHus. CpaBHUBAIOT CIIOCO0 U pe3yabTaT CBOUX ACHCTBUIA ¢ 00pa3lioM - JTUCTOM
conpoBokaeHUA.OOHapykuBatoT  OTKJIOHEHHs.  OOAYMBIBAIOT  NMPUYMHBI  OTKJIOHEHHIA.
OcCyIIecTBISAIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb. OnTHYecKHe ABJICHUS.

Hcrounuku cBeTa: TEIUIOBBIE, JIOMHHECHEHTHBIE, MCKYCCTBEHHbIE. M3roTOBIEHHE KaMephl
o0CKypa U wHcclefoBaHHe M300pakeHHUsS C MOMOIIBI0 Mojaenu. MHOrokpatrHoe H300pakeHue
MpeAMETaB HECKOJIBKUX IJIOCKUX 3epKanax. M3roToBUTh MEPUCKOI U C €r0 MOMOILBIO TPOBECTH
HaOmoneHus. IpakTuyeckoe MCIONBb30BaHUE BOTHYTBIX 3€pPKAI. 3pHUTENbHBIC HILIIO3UH,
MOPOKJAaeMbIe TIpeIoMIIeHuEM cBeTa. Mupaxu. Pazsutue BoJIOKOHHON onTuKH. Vcnonb3oBaHue
3aKOHOB CBETa BTEXHUKE.

Hemoncmpayuu(c ucnogb3oBanueMm 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. VI3roToBiieHnEe KaMephl - 0OCKypa U HCCIeI0BaHUE M300paKeHUS
cnomompto mozenu. 2. Ilpakthueckoe npumeHeHue IIockux 3epkan. 3. Ilpakrtuueckoe
HCIOJIb30BAHUEBOTHYTHIX 3epkai. 4. M3rotoBineHue nepuckona W HaONIOAECHHS C HNOMOUIBbIO
MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMENbHOCTU.

VrhpaBnsitoT ~ CBOeH  MO3HABaTEIbHOM W y4eOHOM  JCSATENBHOCTHIO  MOCPEACTBOM
ITIOCTAHOBKHMIIECNICH, IUIAHUPOBAHUs, KOHTPOJSA, KOPPEKIMM CBOUX JEHWCTBUM M  OLICHKH
YCHEIHOCTH yCcBOEHUsA.Bbiiensior u  (QopMynupyroT M03HaBaTeNbHYIO 1€lb. BbIIEnsioT
KOJMUYECTBEHHBIC XapaKTePUCTUKUOOBEKTOB, 3aJaHHbIE ClI0BaMU. [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 u OGezomacHOCTH
JIIOJIEH.

Jlemoncmpayuu: 1. poToMarepuasl U CIaiabl 1O TEME.

Jlabopamopnuwsie pabomul: 1. 3yuenne qeiCTBUNA CPEACTB CBS3H, PATUO U TEJIEBUICHUS.
Xapakmepucmuka 0CHOBHBIX U008 0esMENbHOCHIU!

CaMocTosATeNbHO bopMynupyroT [103HABATEIbHYIO 3agauy. Ymerot (v
Pa3BUBAIOT)CIIOCOOHOCTD C MOMOIIIBIO BOIPOCOB J00BIBaTh HEJAOCTAOIIYI0 HH(POPMAILIHIO.
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Kunemaruka
Crnioco0pl onMcanusi MexaHudeckoro ABvxeHus. Cucrema orcueta. [IpsmonnHelHOEBUKEHHE.
[IpsimonuHeiiHOE paBHOMEPHOE JBUKEHHME 110 IUIOCKOCTH. IlepemelieHne 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
U YCKOPEHME IIPU PABHOMEPHOM JIBUYKEHUU T10 OKPYKHOCTH.

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

W3yuenme nBMKEHUS] CBOOOIHO MaIAIOIIETo Tea.
N3ydyeHue qBUKEHMS 110 OKPYKHOCTH.
IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:
OnpeneneHne CKOPOCTM  PABHOMEPHOI'O  JIBMKEHMS IIPU  HCIHOJB30BAaHUU  TpPEHa)Xepa
«0eroBasIoOpOKKay.
Hctopuueckass  peKOHCTpyKuus  onbiToB  [anmies 1o ONpeleneHU0  YCKOPEHHUs
CBOOOHOTOIIAJICHUS 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
NEUCTBUEMHECKOJIBKUX CHII. JIBMKEHUE CUCTEMBbI CBSI3aHHBIX Tel. JlMHaMHMKa paBHOMEPHOIO
JBUKEHUSMATEPUATIbHOM TOUKM MO OKpyxkHOCTH.Knaccel cuil. 3aKOH BCEMHPHOIO TITOTEHUSI.
JIBrkeHue maHeT. ICKyCCTBEHHBIE CTYTHUKHU.
Conneuynas cucrema. Mcrtopusi pa3Butus mnpencraBieHudd o Bceenennoil. Crpoenue u
3BOJIIOLMABCENIeHHON.

Jlabopamopnule pabomui(c HCTOIb30BaHNEM 000pynoBanus «Touka pocray):

W3mepenue Macchl Tena C HCIOJIB30BAHMEM BEKTOPHOIO pasiiokeHusi cuiibl.M3yueHue
KMHEMAaTUKH WU JUHAMHKH DPAaBHOYCKOPEHHOTO [BWKEHHUS (Ha MpuMepe MamuHBIATByna).U
3y4EHHE TPEHUSI CKOJIbKECHHUS.

IIpumeprvie memobl nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

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

Kak otnnuarorcss MexaHu4eckue Mmpouecchl Ha 3emiie 0T MEXaHUYECKUX IMPOLIeCCOB B KocMoce?
Temna ComHeuHO# cucTeMbl. OTKPBITUS Ha KOHYUKE Tepa.

Xapakmepucmuka OCHOBHBIX U008 OesAmelbHOCmU: UYTEeHHEe U OO0CYXIEHHE TeKCTa
CTaTeWHHTEPHET-CaliTOB, 0O0CYXJ€HHE MAOKIAIO0B M MPE3EHTAIMil, COCTaBIECHHWE U pELIECHUE
3a/1a4, o0CyXIeHrecoco0oB pemieHus (moaroroska k OI'D mo dpuzuke).

NMnyibe. 3aK0H cOXpaHeHHs HMITYJIbCA

Nmnynsc.  HM3meHeHune  ummynbca  MmarepuanbHOM  Touku. Cucrema  Ten.  3aKoH
COXPAaHEHUAHUMITYJIbCA.

IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM:

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

Xapakmepucmuka OCHOBHBIX U008 OesAMeIbHOCmU: UYTEeHHEe W O0CYXIEHHE TEeKCTa
CTaTeHMHTEPHET-CAUTOB, OOCYX/IEHUE [OKJIAJ0B W NPE3CHTAllUH, COCTABICHHE U pEIICHUE
3ana4, o0cyxIeHnecnocoboB pemeHus (moaroroka k OI'D mo gusuke). CTaTuka

PaBHoBecue Tena. MoMEHT criibl. Y CITIOBHSI paBHOBECHS TBEPOTO Teda. [IpocThie MeXaHU3MBbI.

Jlabopamopnvie pabomui(c Mcnoab30BaHuEeM 00opynoBaHus «Touka pocTa»):
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Omnpenenenre NEHTPOB MacC Pa3IUYHbIX TNl (TpU crocoba).
IIpumepnvie membl nPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:
[IpumeneHne  OPOCTBIX  MEXaHM3MOB B CTPOMUTENBCTBE: 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).
Mexanuyeckue KoJ1e0aHUs U BOJHbBI
MexaHnueckue Kosie0aHusl. [Ipeo6pa3zoBanue SHEPIruu npu MEXaHUYECKHUX
KojeOaHusx.MareMaTH4eckuii ¥ MNpYKUHHBIM MaaTHUKU. CBOOOJHBIE, 3aTyXawllue U
BEIHYX/ICHHBIE KoJieOanusi. Pesonanc.Mexanndyeckue BOJIHBL. J[JTHHA M CKOPOCTH BOJIHEI. 3BYK.
Jlabopamopnvle pabomui(c ncnojb30BaHueM ooopynoBanus «Touka pocray):
W3yuenne koneGaHU HUTSHOTO MasiTHUKA.
IIpumepnvie membl npOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
CtpyHHBIE My3bIKaJIbHBIE HHCTPYMEHTHL. KosebaTenpHbIe CHCTEMBI B TPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHLIX U008  OesAmelbHOCmU: YTEeHHEe W OOCYXKIEHHE TEeKCTa
CTaTeWHHTEPHET-CAaliTOB, OOCYXXJ€HUE AOKIAJ0B M IPE3CHTAlMil, COCTABIECHHWE U pELICHUE
3ana4, 00cykIeHnecnoco6oB pemenus (moaroroka k OI'D o ¢usuke).
JIEKTPOMATrHUTHBIE KoJIeOaHUs U BOJTHBI
[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.
OnexrpoMarauTHoe u3nydeHne CBY-neun.McTopuueckast peKOHCTPYKLUS ONBITOB AMIIEpa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesmelbHOCMU. YTeHHe W OOCYXKIEHHEe TeKCTa
CTaTeHMHTEPHET-CAUTOB, OOCYX/JE€HHE JOKJIAJOB W MPE3CHTAlMH, COCTAaBJIEHHE U pEIIEHHE
3a/1a4, 00CyXIeHHecToco0oB pemieHus (moaroroska k OI'D no dpuzuke).
OnrTuka
Hcrounuknu cBera. JleWicTBusl cBeTa. 3aKOH MPSMOJMHEHHOIO pPACIHPOCTPAHEHHs CBETA.
3akoHoTpaxkeHus cBeta. [loctpoeHne n300paxeHuii B JI0CKOM 3epKaje.
3aKkOH TIPEJIOMJIEHHMsI CBE€Ta Ha IUIOCKOM TpaHMIE [BYX OJHOPOAHBIX IPO3PAYHBIX
cpen.llpenomnenne csera B mpusme. [lucnepcus cBera. SIBieHHME IIOJIHOTO BHYTPEHHETO
orpaxkeHus.JIun3pl. Tonkue nuH3bL. IlocTpoeHne u300pakeHH, CO34aBaeMbIX TOHKUMH
nuH3aMu. ['na3 u 3penne.OnTrueckue npuOopsI.
Jlabopamopnwie pabomoi(c ucnoab3oBaHueM odopynoBanusi «Touka pocra»):
OKcrnepuMEHTalIbHasi ~ IPOBEPKAa  3aKOHAa  OTPaKEHUs  CBeETa.
N3mepenne nokazaresns NpesoMIIeHUs BOBI.
W3mepenue GpOKyCHOTO pacCTOSIHHUS COOMPAIOIIEH JTHH3HI.
IIpumepnvie memvl NPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
HcTopus uccienoBanus CBETOBBIX SIBICHHM.
Hcropudeckas peKOHCTpyKLUs Teseckona [ anues.
N3rorosnenue kaneingockona.
Xapakmepucmuka 0CHOBHBIX 81008 0esAmelbHOCU. YTEeHUE U 00CYKICHNE TeKCTa
CTaTeHMHTEPHET-CaTOB, 0OCYXk/IEHUE OKJIAJ0B U MPE3EHTAIUI, COCTaBIEHUE U PELICHHE
3aja4, 00CyXaeHrecnoco6oB pemieHus (moaroroska k OI'D no gusuke).
Du3uKa aTOMa U AaTOMHOI0 1/IpPa
Crpoenne atoma. Ilornomenne u ucnyckanue cpeta aromMamu. OnThydeckue CreKTpbl.OnbIThI
Pesepdopna. Ilnanerapuas monens aroma. CTpoeHHE aTOMHOTO s1pa. 3apsiioBOE MMAacCOBOE
yucia. SaepHblie CHIbl. DHEPTHsl CBA3HM aTOMHBIX AJIep. 3aKOH paJliOaKTUBHOTO pacnana.Anbdan
Oera-pacransl. [IpaBuna cmemenus.fInepusie peakuuu. [lenenue u cuHTe3 saep. SnepHas
sHepreTuka. Mcrounuku sneprunConHna u 3Be31.Perucrpanus saepHelx u3inydeHuil. BiusHue
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PaZMOAKTUBHBIX H3Jy4Ye€HUN Ha >KUBBICOPraHU3MbL. Jlozumerpus. DKolorndeckue mpoodIemMbl
SICPHOM SHEPTETUKH.

IIpumepnvie membl nPOEKMHBIX U UCCIEO008AMENLCKUX 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 TexHosaoruu:

Hcnonb3yroTest 2JIEMEHTHI CIISIYIONIMX TEXHOJIOTHIA: TPOSKTHASI, TPOOJIEMHOTO
o0yueHus,nHHOPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIIIEHHS, TPOOJIEMHOTO
JManora, UrpoBast.

OcHoBHBIE MeTOABI PA00THI HA YPOKe:

Benymumu METOoIaMH oOyueHus SIBJISTFOTCSL:
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 HCIOCOOCTBYET PAa3BUTHUIO CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JHUYHOCTH

y4daiierocs. BeisiBlIeHuE NMPOMEKYTOUHBIX M KOHEYHBIX PE3YJIbTAaTOB YYaIIUXCSA IMPOUCXOIUT

Yepes3NnpakTUYECKYIO IeATeIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTHUeCcKas MoI00pKa 3a/1a4 Pa3IMuHOTO YPOBHS CIIOKHOCTH C
MPECTABICHUEMPA3ZHBIXMETOI0B PEIICHUS B BUJE TEKCTOBOI0 JOKYMEHTA, NPE3eHTALNH,
(B I-aHUMAaMK, BUIEOPOIHKaI 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.

KanennapHo-temaTu4eckoe mjiaHupoBaHue 7 Kjaace
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Ne Hara o Tema ypoka Hcnoan3oBaHue
/o IPOBEICHH o0opynoBaHust 1eHTpa
Inan | ®arr ecTecTBeHHOHaYHOH U
TeXHOJIOTU4eCKOMH
HanpaBJIeHHOCTEH
«Touka pocra»
1. Benenue (14)
BBoanoe 3aHSTHE. Hemu nzanauu| KommnbrorepHoe
1 kypca.TexHuka 6€301macHOCTH. o0opynoBaHuE
2. Posib JkCcIepuMEHTAa B 5KM3HU YesioBeka (34)
Cucrema evHULL, TIOHATHE O KommerotepHoe
2 MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHSIX o0opynoBaHue
PU3HYECKUI SKCIIEPUMEHT. Ob6opynoBanue
Bupl pu3ndeckoro sKCrepuMenTa. IUISL IGMOHCTPALIUI
[TorpemnocTs u3mepenus. Buapt
IOrpemHocTe u3mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSL.
Jlaboparopnas paboTa ObopynoBanue s
«3mepenne o6bema TBEpI0ro n1abopaTopHbIX paboT U
tenay. [IpaBuna opopmienus YYEHHUYECKUX OTBITOB
4 nabopaTopHOil paboTHI.
3. Mexanuka (84)
) PaBHOMEpHOE U HEpaBHOMEPHOE Ob6opynoBanue JUIS
JIBIDKCHHSL. 1abopaTOpHBIX pabOT |
6 I'pauueckoe npencraBaeHue YUCHHYECKHX ONBITOB (Ha
JBUKEHYS. 0a3e KOMILIEKTOB JAJIsi
Pemenue rpaduueckux 3amad, 0I9)
pacyer myTH B CPEeTHEH CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKCHUSI.
8 [ToHsATHE MHEPIIUU ¥ HHEPTHOCTH.
LlenTpoberxHas cuia..
9 Cuna ynpyrocTH, cuiia TpeHHUst Ob6opynoBanue TUTst
7abopaTopHbIX paboT u
Jlaboparopras pabora YUYEHUYECKUX OMNBITOB (Ha
«HccenoBanye 3aBUCUMOCTH 6a3e KOMIUIEKTOB JUTS
CHUITBI YIIPYTOCTH, BO3HUKAIOMICH B 0orD)
NpPYXUHE, OT CTETICHN
10 neGopManuu IpyKUHBD).
JlaGoparopHas paboTa
«Ompenenenue korppuIreHTa
11 TPEHUs1 Ha TPUOOMETpPE».
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JlaGoparopHas pabota
«HccnenoBanue 3aBUCUMOCTHU
CHUJIbI TPEHUS OT CHUJIbI

ObopynoBanue Jyis
1abopaTopHEIX paboT u
YYCHHUYCCKUX OIIBITOB

12 HOPMAJIBHOTO JIABJICHUS.
4. I'mapocraTtuka (124)
13 [TnotHoCcTh. 3amaua naps ['epona O6opynoBanue aJjis
JEMOHCTPALMI
Pemienue 3a1a4d noBwILIEHHOM
CJIOHOCTH Ha pacyeT INIOTHOCTH
14 BEIIECTBA.
15 Pemenue 3amay MoBBIIIEHHOM O6opynoBanue aJjis
CJIOHOCTHU JEMOHCTpAaIHii
16 JlaBneHue *KUAKOCTH U raza. 3aKoH
[Tackansa
17 CooOmaronuecs coCcyabl.
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 MamuHBI.
Coo0b1arommecs: CoCy/sl.
21 BritankuBaromias cuia. 3akoH Apxumesa. O6opynoBanue
JUTSL IEMOHCTpAIIHiA
UlaGopaTopHas paboTa Ob6opynoBanue as
«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
IApxumena.
5. Craruka (104)
25 birok. Prruar. O6opynoBaHue IS
NEMOHCTPALIUN
26 PaBHoBecue  TBepAaplx  Tel.  MOMEHT
cuibl. I IpaBuii0 MOMEHTOB.
27 Ilentp Tspxectn. MccnmenoBanue pa3inudHbIXx (O0OpyIOBaHUE IS
MEXaHHYECKHUX CHCTEM NIEMOHCTpPAITANA
28 KomMOuHUpOBaHHbIE 33]1a4H, UCIIOIB3YS
YCIIOBUSI PABHOBECHSI.
29 KomOuHMpOBaHHBIE 33]1a4H, HCTIOIB3YS

[yCJIOBUSI paBHOBECHS
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UlaGopaTopnas pabora «3rorosneHue
[paboTaroIIeil CUCTEMBI OJIOKOBY.
OdopmneHne paboOThI.

O6opynoBanue JUTST
mabopaTopHBIX paboT w
YYCHUYECKUX OMBITOB (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 3anuTa MpoeKTOB.
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KanenpapHo-temaTnyeckoe niiaHupoBaHue 8 Kiacc

No Hara Tema ypoka HUcnoan3oBanue
n/m MPOBEACHUS obopyoBaHusi ueHTpa
ian | ®axr ecTecTBeHHOHayHOH 1
TEXHOJIOTHYEeCKOi
HaNpaBJIEHHOCTeH
«Touka pocra»
1. Beenenue (14)
BBognoe 3anstue. Llenu n3zagauun Kommbroreproe
1 kypca.Texnnka 6€30macHOCTH. obopynoBaHue
2. TeruioBble siBjaenus (12 u)
PaznoobOpazue TEIIOBBIXABIEHUN. | KomnbroTepHoe
2 TemoBoe pacmupeHueres. obopynoBaHue
JlaboparopHast pabota O6opynoBanue JIst
«I3MeHeHust UTHBI Tella Ipu 1abopaTopHbIX paboT U
3 HarpeBaHuU U OXJIAXKIACHUNY. YUEHUYECKUX OMBITOB
Tennonepenaua Habmonenue Ob6opynoBanue
TEIUIONPOBOAHOCTH BOJIBI U JUTSL IEMOHCTPAIIHA
4 BO3/yXa.
JlabopaTopHas pabota Ob6opynoBanue JUTS
«3mepenue yaenbHON mabopaTopHBIX  paboT u
TEMIOEMKOCTH Pa3INYHbIX YIEHIYECKHX OTBITOB (Ha
5 —— 0a3e KOMILIEKTOB st
ors
[1naBneHue u OTBEpACBAHHUE.
JIaGoparopHas paboTta «OTIMBKa
6 napauHOBOIO COJJIaTHKA
JlabopaTopHas pabota O6opynoBanue st
«Habnronenue 3a miaBieHneM 1ab0paToOpHbIX paboT U
7 JIBIIAY» YYEHHYECKHUX OIBITOB
Pemenne onuMnuamHbx 3a1a4 Ha O6opynoBanue st
8 ypaBHEHHE TETIOBOro OanaHca JIEMOHCTpAIHiA
Pemenne onummuaaHbIX 3aaa4y O6opynoBanwue st
9 Ha pacy€T TETUIOBBIX MPOIECCOB JIEMOHCTpALIUI
10 Jlaboparopus kpucTaorpadum.
Hcnapenue u KoOHACHCAIHS. O6opynoBanue st
11 JEMOHCTpALINI
CocraB atmMochephl, OGopynoBanue s
HaOJI0ZICHNE TIepexo/ia JIEMOHCTpAITHHA
HEHACBILICHHBIX 11apOB B
12 HaChIIIEHHEIE.
BrnaxHOCTh BO37yXa Ha Pa3HBIX O6opynoBanwue st
13 KOHTHHEHTaX JIEMOHCTpAIIHA
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3. DaekTpuveckue siBjieHus (84)

Muxkpomup. Mogenu atoma, O6opynoBanue TU1st
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 JIEMOHCTpALIHI
Habmonenue 3aBucuMocTu O6opynoBanue st
COINPOTUBIICHUS IPOBOIHUKA OT JEMOHCTpAIHii

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 JEHCTBUE TOKA JUTSL IEMOHCTpanui

4. dnekTpomar

HUTHBIE ABJIeHUus (34)

SHCKTPOMaFHI/ITHI)IG SIBJICHUS.

O6opynoBanue ajs

22 DNEeKTPOU3MEPUTETHHBIE TPUOOPHI. JIEMOHCTpAIIHIT

23 MarnuTtHag aHOMaIHus. MarHuTHEIE O6opynoBanue st
Oypu JIEMOHCTpAITHIT
PaznoBugHocTu

24 3JEKTPOJIBUTaTENEH.

5. Ontuveckue saBJjaeHus (74)
HICTOUHMKH CBETA: TEILIOBHIE, Ob6opynoBanue JUISL

25 JIFOMHAHECIICHTHBIE
DKCIIEPUMEHT HAOIIOICHHE. JEMOHCTpALUH
MHorokpatHoe n3o0paxeHue
IpeaIMeTa B HECKOJBKHX TUTOCKUX

26 3epKajiax.
N3roToBUTH MEPHUCKOIL U CETO O6opynoBanue st

27 MTOMOIILIO TPOBECTH HAOTIOICHHS JEMOHCTpALINI
[IpakTH4eckoe UCIOIb30BaHUE O6opynoBanwue st

28 BOTHYTBIX 3€pKaJl JEMOHCTpaLMi
3pUTENbHBIE ULTIO3HH, O6opynoBanue JUIst
MTOPOXKIAEMBIC TTPETOMIICHUEM.

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

31 ABTOMATHKA B HAIIIEH 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
HanpaBJIeHHOCTeil
«Touka pocra»
1. Beeaenue (14)
BBoanoe 3ansarue. Llenu u 3agaun | KomnbrotepHoe o6opyaoBanue
1 Kypca. TexHuka 6€30MacHOCTH.
2. Kunemartuka (20 4)
Crioco6b! onucanus O6opynoBanue it IEMOHCTPAIIHA
2-4 MEXaHUYECKOTO JIBHKEHUS
[IpssmonuHerHOE O6opynoBanue Uit IEMOHCTPAIIHA
pPaBHOMEPHOE JIBUKECHHE T10
mockocTu? CMOTps U3
5-6 KaKOH TOYKH HaOII0AaTh
7-9 OTHOCHUTEIBHOCTD ABHXKEHUS. O6opynoBanue st
10 CI10’keHH€e IBYKEHHUI. JEMOHCTPALIUI
Jlabopamopnvie pabomul: O6opynoBanue a7 1a00paTOPHBIX
«M3ydyenue 1BUKEHUSA paboT M yUEeHUYECKUX ONBITOB
CBOOO/THO MA/IAIOIIETO Tea,
11- «M3yuenune 1BUKEHUS 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
Hcropuyeckast peKOHCTPYKIIHS ObopynoBanue A5 IEMOHCTpAIHii
onbIToB [anumes mo
18 OIIPEEIIEHUIO YCKOpPEHUS (.
Omnpenenenne CKOpOCTH ObopynoBanue A5 1EMOHCTpAIHii
PaBHOMEPHOTO JBIKEHUS
TIPY UCTIOJTb30BaHUH
TpeHaxkepa «beroBas
19 TIOPOKKA.
3. Imnamuka (144)
Cuna Bonu, cusa yoexIeHus Ob6opynoBanue I ¢
WIN CUIIa - (pu3ndecKas JIeMOHCTpaIui
20 BEeNMYUHA?
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 IS
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
IIPEACTABICHUH O
Bcenennoii. ConHeunas
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
IpHUpo/JIC.
PaccnenoBanue ATII ¢ | KommerorepHoe obopyoBanue
37- MOMOIIBI0 3aKOHA COXPaHEHUs
38 UMITyJIbCa
5. CraTtuka (24)
Jlabopamopnas paboma: O6opynoBanue st 1a00paTOPHBIX
«OrmpeienieHue MeHTPOB Macc paboT ¥ YICHUUYECKUX OIBITOB
39 Pa3IMYHBIX TeJ (TpU crioco0a)»
[Tpumenenue npocTeix | KommbsrorepHoe o6opynoBaHue
MEXaHHU3MOB
B CTPOUTENBCTBE: OT 3EMIITHKU
110
40 Hebockpeba
6. Mexannyeckue Kojge0aHusi M BOJHbI (54)
41- Bunbl MasTHHKOB U UX ObopynoBanue JUTSt
42 KoJIeOaHni JIEMOHCTpAIHit
43 Yro nepeHocut BosiHa?
KonebarenbHbie cUCTEMBI B
44 MIPUPOJIE U TEXHHUKE
Pe3onanc.
45
7. DJIeKTPOMArHUTHBbIE KoJle0aHus U BOJIHBI (104)
DKCrepuMEHTaIbHAS TPOBEPKA KommerorepHoe o6opympoBanue
46 cBoiicTB OM BOJH.
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Hccnenosanne
BHGKTPOMaFHI/ITHOFO I/I3JIyLIeHI/I$I

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

Jlabopamopuas paboma
54- «Onpeoenenue KII/[ conneunoii
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- «M3mepeHne moka3arens paboT ¥ yUEHUYECKUX OMBITOB
60 MIPEJIOMIIEHUS BOJBI»

Kax otnnuatorcst mokazarenu Ob6opynoBanue TUTSt
61 MPEJIOMIICHUS IIBETHOTO CTEKJIA JIEMOHCTpaIui

9. ®u3uka aToMa U aTOMHOTO siApa (74)

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

Pesepdopna.
64 OTKpBITHE PaIUOAKTUBHOCTH. Ob6opynoBanue Ui

JIEMOHCTpALi

65 PannoakTHBHBIC 2JIEMEHTHI B

pHUpPOJIE.
66 SnepHelii peakTop. SnepHoe

OpyXHe.

BrustHue paanoakTHBHBIX

W3JIy4YEHHUI Ha )KUBbIE
67 OpTaHU3MBI

CrocoOB! 3aIIUTEl OT
68 PaMOAKTUBHBIX H3ITy4eHHUH
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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.TloBanses, S1.B.Hagonsckas.-M.: «FOBenTa»,2011
5. 5.1 Ilepenbman «3aHuMaTenbHas pusnka», Yebokcapsl, 1994
6. S.U Ilepenpman «3aHUMaTenbHAsI MeXaHUKa. 3HaeTe K BoI pu3uky?», M, ACT, 1999
7.Cset u uBet: 100 Kpaco4YHBIX SKCIIEPUMEHTOB B JJOMAIITHEH naboparopun(pykoBOJICTBO K
Habopy «Cset u BeT»)/I.M.2Kunun, O.A.IloBanses.-M.: «tOBenrta»,2012
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