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IlosicHuTeILHAA 3aNIMCKA

[Iporpamma  ompenenser  coAepKaHME€ U CTPYKTypy  ydeOHOro  marepuaa,
MOCNIEI0BATEBHOCT €T0 U3YyYeHHUs, MyTH (POPMHpPOBAaHUS CHUCTEMBbl 3HAHUW, YMEHHH U
Croco00B AESITETbHOCTH, PAa3BUTHSI, BOCHIUTAHUS U COLIMATU3ALIUN YUaIIUXCS.

Coznanme nentpa «Todka pocray mpenanoyiaraeT pa3BUTHE O0Opa30BATEIBHOMN
UHPPACTPYKTYpbl ~ 00IIe0o0pa3oBaTeNbHOW  OpraHM3allid, B TOM YHCJIE€  OCHAIICHHE
001eo0pa3oBaTeNbHON OpraHN3aIIH:

1. obGopynoBaHueM, cpencTBaMM OOyudeHHMs] M BOCIUTAHUSA AN M3y4deHUs (B TOM 4YMCIe
9KCIIEPUMEHTAIBHOI0) IIPEIMETOB, KypCOB, TUCLUUIUINH (MOyJIel) €CTECTBEHHOHAYYHOU
HaMpaBJIEHHOCTH IpH pean3allii OCHOBHBIX 00IIe00pa3oBaTeIbHbIX IPOrpamMM HU
JOTIOJTHUTENNBHBIX 00I1e00pa30BaTEIbHBIX MPOTPaMM, B TOM YHUCIE IS PaCIIMPEHUs
cojiepkaHus yueOHoro npeamera « Pusukay;

2. obopymoBaHHEM, CpeACTBAaMH OOYYEHHS M BOCHHTAaHUS JUISl pealu3alid MporpamMmm
JONOJTHUTEIBHOT0 00pa30BaHUs €CTECTBEHHOHAYYHOM HalpaBIeHHOCTEH;

3. KOMIIbIOTEPHBIM U UHBIM 000PYOBAHUEM.

DKCIEPUMEHT SIBIIICTCSI MCTOYHHUKOM 3HAHWH W KPUTEPHEM WX HCTUHHOCTH B HayKe.
Konmernust coBpeMeHHOro 00pa30BaHUsl TOJpa3yMeBaeT, YTO B YYEOHOM DKCIEPUMEHTE
BEAYIIYI0 pPOJb JIOJDKCH 3aHATh CaMOCTOSTENBHBIH HCCICIOBATEIbCKUNA  YICHUYECKUH
skcniepuMeHT. COBpEMEHHBIE SKCIIEPUMEHTAJIBHBIE HCCICIOBAHUSA IO (PH3HKE YXKE TPYIHO
NPEJCTaBUTh O3 HCIOIB30BAHUS HE TOJBKO AHAJIOTOBBIX, HO M IU(PPOBBIX HW3MEPHUTEIBHBIX
npubopoB. B ®denepanbHOM rocygapcTBeHHOM oOpa3oBateiabHOM cTanmapte (nanee — DPI'OC)
MPOMKUCAHO, YTO OJHUM U3 YHUBEPCAIBHBIX y4eOHBIX JnedcTBuid (manee — YY),
npuoOpeTaeMbIX  YYalIMMHUCS, JIOJDKHO CTaTh YMEHHE «IPOBEIEHHS OIBITOB, MPOCTHIX
AKCIIEPUMEHTAIBHBIX HWCCIICAOBAHHMA, MPSIMBIX W KOCBEHHBIX HM3MEPEHHU C HCIOJIh30BAHUEM
AHAJIOTOBBIX ¥ U(POBBIX U3MEPUTEITBHBIX TPHOOPOBY.

Y4eOHBIN IKCTIEPUMEHT 110 (PU3HKE, MPOBOAUMBIN Ha TPaJAWIIMOHHOM 000pymoBanuu (6€3
pUMEHEHUs ITUGPOBBIX JTA0OPATOPHIA), HE MOXKET B MOJTHOM Mepe 0OECIEeUHUTh PEIICHHUE BCEX
oOpa3oBaTeNbHBIX 3a/7a4 B COBpeMEHHOW mmikosie. CloXuBIIAsICs CHTyanusi 0OycIOBIIEHA
CYIIIECTBOBAHUEM psijia MPOOIIEM:

*  TPagUIMOHHOE IIKOJIbHOE OOOpYyJOBaHWE W3-32 OTPAHWYCHHUS TEXHUYCCKHX
BO3MOXXHOCTEH HE MO3BOJIIET MPOBOJAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;

*  JUIMTENBHOCTH TPOBEACHHS (U3UUECKUX HCCICIOBAHUNA HE BCErNa COTIAcyercsi ¢
JUTUTEITLHOCTHIO YUCOHBIX 3aHSTHIA,

*  BO3MOXXHOCTb MPOBEACHUS MHOTHX (HU3MUECKUX HWCCIICAOBAHUA OTPAaHUIMBACTCS
TpeOOBaHUSMU TEXHUKU OE30MACHOCTH H JIp.

[udposas nadoparopuss KapAuHAIBHBIM 00pa3oM H3MEHSET METOAMKY W COACp)KaHUe
AKCIIEPUMEHTATBHON JIEATEIBHOCTH U TOMOTaeT PEHINTh BBIMIEHEPEUNCICHHBIE MPOOIEMBI.
[Hupokuii crekTp HUGPOBBIX AATYUKOB MO3BOJSET yYAlIUMCS 3HAKOMUTHCA C TMapameTpamu
(U3UYECKOTO HKCIIEPUMEHTa HEe TOJHKO Ha Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. C
MOMOIIBI0 IUPPOBOI TabOPaTOPUM MOKHO TMPOBOIUTH ITHUTEIBHBIA IKCIHEPUMEHT daXe B
OTCYTCTBHH JKcHepuMeHTaTopa. [Ipu sTomM m3MepsiemMble JaHHBIE U PE3yNbTaThl MX 00pabOTKH
0TOOpaXarOTCsl HETIOCPECTBEHHO HA KPaHe KOMIIBIOTEPA.

B npornecce GpopmupoBaHus SKCIIEPUMEHTAIBHBIX YMEHUN 1O (U3HUKE yyalMics YUUTCS
MIPEJICTaBISTh MH(DOPMAIIMIO 00 HCCIET0BaHUU B YETHIPEX BUAAX:

d B Bep6aJ'II)HOMI OIMUCBhIBATH  SKCIICPUMCHT, co3aaBaThb CJIOBCCHYIO MOACTb
OKCIICPpUMCHTA, (1)I/IKCI/Ip0BaTb BHHMMAaHHUC Ha HU3MEPACMBIX (I)I/ISI/I‘IGCKI/IX BCINMYHNHAX,
TCPMHUHOJIOTHUM;

® B TaOJHYHOM: 3amoOJIHATH Ta6J'II/II_[BI JAaHHBIX, JICKAIMX B OCHOBE IIOCTPOCHUA



rpaduKoB (IpU 3TOM Yy VYYalIMXCSl BO3HUKACT IEPBHYHOE TIPEJCTABICHUE O Macmradax
BEJINYHH);

* B TpadUYECKOM: CTPOUTH rPa(HKHU 1O TAOJIUIHBIM JAaHHBIM, YTO TIO3BOJISET TIEPEUTH K
BbI- JIBIDKEHHUIO TUIIOTE3 O XapaKTepe 3aBUCHUMOCTH MeXAy (DU3MUYECKUMU BENIWYHMHAMHU (TIPU
TOM YYHUTeNb TOKa3bIBa€T MPEUMYINECTBO B BHU3YAIH3aIllMH 3aBHUCHUMOCTEH MEXIY BEJU-
YHUHAMHU, HATTISAHOCTH 1 MHOTOMEPHOCTH);

* B aHAIUTUYCCKOM (B BHJIC MATEMATUICCKUX YPABHCHUN): IPUBOJUTH MATEMAaTHICCKOE
ONMCAaHWE B3aUMOCBS3M (U3UYECKUX BEIMYMH, MaTeMaTHYeCKOoe OO0OOIIEHHE TMOIYYCHHBIX
pe3yIIbTaTOB.

[{udpossie 1a00pPaTOPUU TMO3BOJISIOT CYIMIECTBEHHO SKOHOMHUTH BpPEMs, KOTOPOE MOXHO
MOTPAaTUTh Ha (OPMHUPOBAHUE HCCIEAOBATCIBCKUX YMEHHHA YYalIUXCs, BBIPAKAIONIUXCS B
CIICAYIONIHNX JICHCTBHSAX:

*  ompejeneHUe MPOOIEMBL;

*  [OCTAaHOBKA MCCIIEOBATENbCKOM 3a/1a4H;

b IUTAaHUPOBAHUEC PCHICHUA 3a1a4u,

®*  TIOCTPOCHHUE MOJENEH;

b BBIIBUKCHHUE TUIIOTE3,

*  JKCIEpUMEHTAJIbHAs POBEPKA TMIIOTE3;

. aHAJIU3 TAHHBIX KCTICPUMEHTOB WU HAOJIOICHMIA;

*  (¢opMyIHUPOBAHKE BHIBOJIOB.

[udposoe yuebHOe 000pyA0BaHUE TO3BOJSET YUAIIUMCS 03HAKOMHUTBCS C COBPEMEHHBIMU
METOJaMH HUCCJEJIO0BAHMS, IPUMEHSEMbIMU B HAyKe, a YUYUTENI0 — IPUMEHATh Ha IPaKTHUKE
COBPEMEHHBIE TMEAArOrMuecKrue TeXHOJOTuU. [lo3ToOMy TJaBHOM COCTaBJISIOIIEH KOMIUIEKTA
«Toukol poctay ABIsAIOTCA TUGPOBBIE TA0OPATOPHH.

[Ipennaraemas mporpamma peaau3yercss ¢ MOMOIIBI0 y4eOHO-METOMUYECKHX KOMIUIEKTOB B y4e0-
Hukax A. B. Ileprimkuna «®@usuka 7 kinacey», A. B. Tlepsimkuna «Pusuka 8 kinacey, A. B. peanusyercs B
[eppimkuna E.M.I'yrHuk «®Dusuka 9 kiace» yueOHUK i1 0011eo0pa3oBaTebHBIX YUeOHBIX 3aBEICHU.

[Mnanupyrorcss  cnenyrompie  (GOpMbl  OpraHuM3anuu  ydyeOHOro  mporecca:  (pOHTAIBHBIC;
KOJUICKTUBHBIC; TPYIMIOBbIC; paboTa B Iape; WHIWBUAYAIbHEIC,

B npenogaBanuu npeameTa OyIyT HCIIOIb30BATHCS CICAYIOLINE TEXHOIOTUH U METOJBI: JINYHOCTHO-
OpHEHTHpOBaHHOE oOyueHHe; mpobiieMHOe oOydeHue; TudQepeHIupoBaHHOE O0YUEHHUE; TEXHOIOTUH
oOydYeHHUs] Ha OCHOBE PCIICHUS 3a]a4; METOJbl WHIAMBHIYaTbHOTO OOyUYEHHS, IIKOJbHBIA (PU3UUYCCKUIL
IKCIIEPUMEHT, B KOTOPBI BXOAAT IEMOHCTPAIIMOHHBIH SKCIIEPUMEHT H CaMOCTOSITEIIbHBIC JJA0OpATOPHBIE
pabOTHI yyanuxcs

Iliianupyemblie pe3yJbTaThl

Peanuzanus nporpamMMbl BHEYPOUHOU JESITENbHOCTU «JKCIIEpUMEHTaIbHas GU3NKa»

(c uconmp3oBanueM obopyaoBanus « Touka pocta») B 7-9 Kitaccax cmocoGCTBYET HOCTUKEHHIO
CIEAYIOUIUX Pe3yJbTATOB:

JInuHocTHDIE:

B ctepe TMUHOCTHBIX YHUBEPCATIbHBIX YUEOHBIX JCHCTBUH yUaIIHXCS:

* yueOHO-TI03HABATENbHBIN HHTEpEC K HOBOMY yueOHOMY MaTepually u crioco0aM pelieHus! HOBOH 3a1aun;



* OpHUEHTAIMA HA MOHUMAaHWE MMPUYMH yCIieXa BO BHEYUEOHOM JesITeTbHOCTH, B TOM YHCIIEe HA CaMOaHaIN3 U
CaMOKOHTPOJIb pe3yibTaTa, Ha aHAIN3 COOTBETCTBHSI PE3YIBTATOB TPSOOBAHMAM KOHKPETHOH 3a1aum;

* ClIOCOOHOCTH K CAaMOOIICHKE Ha OCHOBE KPUTEPUEB YCICHUIHOCTH BHEYYEOHOMH eI TeIbHOCTH;
Obyuarowuiics noaYYUm 603MOHCHOCMb OISt POPMUPOBAHUSL:

° BHYTpeHHGﬁ IMO3UIIMH NIKOJIbPHUKA Ha YPOBHE IMMOJIOKHUTCIIBHOI'O OTHOINCHUS K IIKOJIC, TIOHUMaHUA
HeOGXOIlI/IMOCTI/I Y4€HUs, BBIPAXKEHHOTO B HpeO6J’IaZ{aHI/II/I y'-Ie6HO—l'[03HaBaTCJ'[I)HI)IX MOTHBOB,;

* BEIpOKEHHOH yCTOWYNBON YIeOHO-TT03HABATEIHLHON MOTHBALINH YUCHHS;

* YCTOIUMBOrO y4eOHO-TI03HABATEILHOTO HHTEpEca K HOBBIM OOIIMM CIIOCO0aM peIlIeHHUs 3a1ad.

MeTtanpeaMeTHbIe:

B ccbepe PEryjJsiTUBHbIX YHUBCPCAJIBHBIX y‘~Ie6HI)IX JiecTBUI y4Jaiuxcs:

¢ INIaHUPOBAThb CBOU JIEHCTBHS B COOTBETCTBHMH C MOCTAaBJICHHOM 3a1adyeii 1 YCJIOBUSAMHU €€ p€aJin3alliv, B TOM
YHCJIC BO BHYTPCHHCM IIJIAHE,

* YUUTHIBATh YCTAHOBJICHHbIE MTPAaBUJIa B IJIAHUPOBAHUM U KOHTPOJIE CII0c00a peLIeHus;
* OCYLIECTBIISTh UTOTOBBII U NOLIArOBBIN KOHTPOJIb 10 PE3YIIbTATY;

* OIICHMBAThH NPABUIILHOCTD BBIMIOJIHEHUS IEHCTBUS HA YPOBHE aJIeKBaTHON PETPOCIIEKTUBHOM OIICHKH
COOTBETCTBHUS PE3yJIbTATOB TPEOOBAHUAM JIaHHOMW 3a7a4H U 3aJjauHOl 001acTH;

* aJIEKBaTHO BOCIIPMHUMATh NIPEAJIOKEHUS U OLEHKY y4UTelel, ToBapHILEeH, pOJUTENeH U IPYruxX JIIOEH;
* pa3nuuaTh CIOCO0 U pe3ynbTaT ACHCTBHSL.

Obyuaiowuiicss noay4um 603MOACHOCIb HAYUUMBCA:

* B COTPYIHHYECTBE C YUUTEJIEM CTABUTH HOBBIE yueOHBIC 3a/1a4y;

* IPOSIBIISAITH [IO3HABATEIbHYI0 HHULIUATUBY B y4eOHOM COTPYAHUUYECTBE;

* CaMOCTOATECIIbHO aJICKBATHO OLCHUBATH IMTPABUJIbHOCTH BBIITOJIHCHUA HeﬁCTBHH U BHOCHUTH H€06XOIII/IMLIC
KOPPCKTUBLI B UCITIOJIHECHUE KAaK IO X004y €ro p€ajrn3aluu, TaK U B KOHIIE JIeNCTBUS.

B ciepe mo3HaBaTeNbHBIX YHUBEPCATBHBIX YUCOHBIX TCHCTBHIA yUaInXCs:

* OCYIIECTBIIITH TIOMCK HEOOX0IUMON MH(OpMALNH [Is BRIIIOIHEHHUS BHEYUYEOHBIX 3aJaHUi ¢
WCTIOIB30BaHNEM yueOHOH TUTEepaTypsl U B OTKPHITOM HH(GOPMAIMOHHOM IIPOCTPAHCTBE, SHIINKIONEANH,
CIPaBOYHUKOB (BKJIIOUAsI JJICKTPOHHBIC, IU(PPOBLIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

Hutepuera;

* OCYIIECTBIATH 3aMuCh ((PHUKcaInio) BHIOOPOUHOI HH(pOpMAIK 00 OKpYKaIOIIeM MUpE U 0 ce0e caMoM, B
TOM YHCJIE C MOMOIIBIO HHCTpYMeHTOB UKT;

* CTPOWTH COOOIIEHUS, IPOSKTHI B YCTHOW M MMUCEMEHHOM (hopme;

* IPOBOJIUTH CPABHEHHE U KJIACCU(PUKALIUIO 110 33JAHHBIM KPUTEPHSIM;

* YCTaHaBIMBATh IPUYMHHO-CJIEICTBEHHbIE CBA3H B U3y4a€MOM KpYyre SABJICHHIA;

* CTPOWTH pacCyXIeHUS B (JOpPME CBSI3M MPOCTHIX CYXIEHHUH 00 00BEKTe, ero CTPOCHHUH, CBOHCTBAX U CBS3AX;
Obyuarowuiics NOIYUUM BO3MOICHOCIb HAYHUMBCA!

* OCYIIECTBIATH PACIIMPEHHBIH MOMCK HH(OPMALNH C UCTIOIH30BAHIUEM PECYPCOB ONOINOTEK U CETH
Wurepner;

* 3aMHMCHIBaTh, GPUKCUPOBATH HHPOPMALIHIO 00 OKPYIKAIOLIMX SBICHUSIX ¢ TOMOLIbI0 HHCTpyMeHToB MKT;



* OCO3HAHHO U NIPOU3BOJIBHO CTPOUTH COOOIIEHHUS B YCTHOM U MHCBMEHHOH (opMe;

* OCYIIECTBIATH BEIOOp Hanboee 3 GpEeKTHBHBIX CIIOCOOOB pEeNIeHHs 3a/1ad B 3aBHCUMOCTH OT KOHKPETHBIX
YCIIOBHUIA;

¢ CTPOUTD JIOTUYCCKOC PACCYXXICHUEC, BKIIIOYAONIEC YCTAHOBJICHUE IIPUINHHO-CIICACTBEHHBIX CB5{3CI>'I;

* MOT'YT BBIITH Ha TEOPETUUYECKUI1 YPOBEHb pEILIEHHs 3a/1au: PelIeHHEe [0 ONPEAEICHHOMY IUIaHy, BIaJeHUE
OCHOBHBIMH NIPUEMAMHU PELICHUS, OCO3HAHUS ACATEIBHOCTH MO PELICHHIO 3a/1auH.

B cdepe koMMyHHKATHBHBIX YHHBEPCAIBHBIX yIeOHBIX AEHCTBUN yUaIIIXCS:

* aICKBaTHO MCII0JIb30BaTh KOMMYHHUKATUBHEBIC, IIPEXKIE BCETO - PEUYEBBIE, CPEACTBA I PEIICHUS Pa3INYHbIX
KOMMYHHKaTHBHBIX 3a]1a4, CTPOMTh MOHOJIOTHYECKOE COOOIIEHNE, BIAIeTh THATOTHIECKOH (hopMOit
KOMMYHUKAIIIH, UCHOJIb3YS, B TOM uHcie cpeacTBa U nHCTpyMeHTsl MK T u mucTaHInoOHHOTO O0LIeHNS;

* JIOMyCKaTh BO3MOXKHOCTH CYIIIECTBOBAHHUS Y JIFOJICH PA3IMUHBIX TOYEK 3PEHUS, B TOM YHCIIC HE
COBIAJIAIOIINX C €T0 COOCTBEHHOM, M OPUEHTUPOBATHCS Ha TIO3HIIMIO TapTHEpa B OOIIEHUH U
B3aMMOJICHCTBHH;

® YYUTBIBATh pa3sHbI€ MHCHHUA U CTPEMHUTHCA K KOOPJAWUHAIIUN PA3TITMYHBIX HO3I/IL[I/H71 B COTPYAHHUYCCTBEC,
M (bOpMyJ'[PIpOBaTB COOCTBEHHOE MHCHHE K TIO3UIIHUIO,

¢ J0roBapuBaThbCAa U IPUXOAUTDH K 06H.I€My PCIICHUIO B COBMECTHOM ACATCIIBHOCTHU, B TOM YHCJIC B CUTYallUN
CTOJIKHOBCHUS MHTECPECOB,

Obyuarowguiicss NOIYYUM BO3MOICHOCHIb HAYHUMbBCSL!

* YYUTHIBATH ¥ KOOPAMHUPOBATH B COTPYAHNYECTBE OTIIMIHBIC OT COOCTBEHHOH IMO3UINH IPYTUX JIIOACH;
* YYUTHIBATh PAa3HbIE MHEHUS U MHTEPECH H 00OCHOBBIBATH COOCTBEHHYIO MO3HUIIHIO;

* IOHUMAaTh OTHOCUTENLHOCTh MHEHUH U MOJIXOA0B K PELICHUIO POOIEeMBbI;

* ApryMEHTUPOBATh CBOIO IO3ULUIO ¥ KOOPAUHUPOBATh €€ C IIO3ULUSAMU IaPTHEPOB B COTPYIAHUYECTBE IIPU
BEIPa0OTKE OOIIECTO PEIICHHST B COBMECTHOM JEATCIIEHOCTH;

* 32J1aBaTh BOIIPOCHI, HEOOXOIUMBIE JIIsl OPTAaHU3AINN COOCTBEHHOU JCSITEIHPHOCTH U COTPYIHUYECTBA C
MapTHEPOM;

* OCyHICCTBJIIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUYECCTBE HGO6XOZ[I/IMYIO B3aMMOIIOMOIITb.

IIpeamerHbIe:

- OPUCHTUPOBATHCA B ABJICHUAX U 00BEKTAX OKPY?Karo1ero Mupa, 3HaTb rpaHuIbl UX TPUMEHUMOCTU,
- IOHUMAaThb ONPCACICHHUA (1)H31/ILICCKI/IX BCJIMYHH U IIOMHHUTH OIIPEACTIAIOIINEC (bOpMyJ'ILI;

- MOHUMATH KaKuM (PH3HYECKUM TIPHHITUIIAM U 3aKOHAM ITOTYNHSIOTCS T€ WITH NHBIC OOBEKTHI U SIBICHUS
MIPUPOJIBL;

- 3HAHHWE MOJICIIN TIOMCKA PEIICHIH IS 3a1a4 10 (hHU3HUKE;

- 3HaTh TEOPETUUECKUE OCHOBBI MaTEMATHKHU.

- IPUMEeYaTh MOJIENHU SIBJICHUN 1 0OBEKTOB OKPYKAIOLIETO MUPA;

- AaHAIM3UPOBATh YCIOBUE 3aa4H;

- iepeopMyIMpPOBaTh U MOJICIIUPOBATH, 3AMEHSTH HCXOJHYIO 3a7a9y IpyToi;
- COCTaBJIATH IJIaH PELICHUS;

- BBIIBUTATh U MIPOBEPSATH NpeIaracMple ISl pEIICHNsI THITOTESHI;

- BJIaJICTb OCHOBHBIMU YMCTBCHHBIMU OII€paAllUAMU, COCTABJIAIOIIUMHU IMOUCK PEHNICHUSA 3aJa4u.



Copep:xanue NporpaMMbl BHEYPOYHOH /1eSITeJIbHOCTH

7 KIace

Beenenue. BromHoe 3anstue. Llenn u 3amaun kypca. TexHHKa 6€30MTaCHOCTH.
Posb 3xcnepuMeHTa B JKM3HHU YeJIOBEKa.

Teopus: I3y4uTh OCHOBBI TEOPUHU NOTpeIHOCTed. [TorpemHocTi npsAMBIX U KOCBEHHBIX U3MEPEHUiA,
MaKCHMAaJIbHasI TOTPEITHOCTh KOCBEHHBIX M3MEPEHUI, yUeT MOTPENIHOCTEI H3MEpEeHHH TP MOCTPOCHUH
rpadukos. [Ipencrarienne pe3yapTaTOB H3MEPEHUI B hopMe TaOIHII U TPadUKOB.

HpaKmuKa: OCHOBBI TCOpUHU HOFpeH]HOCTeﬁ MPUMCHSTD IIPU BBITIOJTHCHHUU OKCIICPUMEHTAJIBHBIX 3a1a4,
MPAaKTHYECKUX paboT. (¢ Mcnoab30BaHueM ooopynoBanusi «Touka pocra»)

Xapaxmepucmuka OCHOBHBIX U008 OesIMENIbHOCIIU.

ITpuBoAUTE IPUMEPHI 0OBEKTOB U3yueHUS (HU3UKH ((pU3UUecKUe SIBICHHUS, (pru3ndeckoe Teo, BEMIECTBO,
¢duznueckoe mose). Habmonare 1 aHanmu3upoBaTh Gusndeckue sBicHus ((QUKCUPOBATh N3MEHEHHSI CBOMCTB
00BEKTOB, CPAaBHUBATH UX U 000011aTh). [103HAKOMUTECS € SKCIEPUMEHTAIBHBIM METOJIOM HCCIIEI0BaHUS
npuposl. Coopka nprOOpOB U KOHCTPYKIHH. VicTions30BaHue H3MEPUTEIBHBIX IIPUOOPOB. BrimonHenue
71a00paTOPHBIX 1 MPAKTHYECKUX paboT. JMarHoCTHKA U yCTpaHeHNE HENCIIPaBHOCTEH

npuOopoB. BeicTpanBaHue rUNIOTE3 HA OCHOBAHUH MUMEIOIINXCS TAaHHBIX.
Mexannka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE MBIDKeHHE. [ padudeckoe mpeacTaBieHe IBIDKEHH. Permenue
rpaduveckux 3a1ad, pacyer MyTH U CPEeTHEN CKOPOCTH HEPABHOMEPHOTO NBUXKeHUA. [[oHATHE HHEPIIUH U
uHepTHOCTH. LleHTpobesxHas cuna. [IppuMeHeHrne TaHHBIX (GU3UICCKUX TOHATHH B KH3HEICATCIIEHOCTH
yenoseka. Cujia yIpyroctu, cujia TpeHusl.

IHpaxmuxa: ViccnenoBaHne 3aBUCHMOCTH CHJIBI YIIPYTOCTH, BO3HUKAOIIEH B IPYXKUHE, OT CTEIICHH
nedopmanuu npyxunel. Onpeaenenue ko3hGuIreHTa TpeHus Ha TpHOOMeTpe. (C HCIMOIb30BAHHEM
odopynoBanus «Touka pocTay»)

HCCHC}Z[OBaHI/Ie 3aBUCUMOCTHU CUJIbI TPEHHS OT CHUJIbI HOPMAJIBHOT'O JaBJICHU.
Xapa}cmepucmuka OCHOBHBIX 8UO06 0esIMeNbHOCIL!

Amnanm3 Tabnuir, rpadukoB, cxeM. [Touck oObsCHEeHUs HAOM0JaeMbIM cOObITHAM. OTpe/iejieHne CBOUCTB
pUOOPOB IO YESPTEKAM U MOJICIIM. AHAITN3 BOZHUKAIONINX MPOOJIEMHBIX cuTyanuid. 1300paxats cucremy
KOOPJIMHAT, BEIOUPATH TENIO OTCUYETA U CBSI3BIBATH €T0 C CUCTEMOW KOOpanHAT. Mconp30BaTh CHCTEMY
KOOPAMHAT JUIsl U3YUCHHUS TPAMOIHHEWHOT0 MBHKEeHHUs Tenaa. COopka MpruOOPOB M KOHCTPYKIIHH.
Hcnonp3oBanue n3MepUTENbHBIX MPUOOPOB. BhINoIHEHNE Ta00PaTOPHBIX U MPAKTUYECKUX padoT (¢
HCIOJb30BaHuEeM 00opyaoBaHusi «Touka pocray). J[MarHOCTHKA U yCTpaHEHUE HEUCTIPABHOCTEH MPHOOPOB.
BricTpanBaHue TUIIOTE3 HA OCHOBAaHWHU MMEIOUINXCS NaHHBIX. KOHCTpyupoBaHHe U MOAETUPOBaHHE.
BrImosiHeHne 3a1aHuil 110 YCOBEPIIEHCTBOBAHUIO PUOOPOB. Pa3paboTka HOBBIX BAPUAHTOB OIIBITOB.
PaspaboTka 1 mpoBepka METOUKH SKCIICPUMEHTATILHON paboThl. PaboTa B MaNbIX TpyInax. AHATH3UPYIOT,
BEIOMPAIOT U 00OOCHOBBIBAIOT CBOE pelieHue, AeicTBus. [IpencraBienue pe3yapTaToB MapHOH, TPy IIIOBOM
JESTETHLHOCTH. YUacTHe B AUAJIOTe B COOTBETCTBHH C MPABHIIAMH PEUEBOTO MTOBEICHHSL.

I' uppocraTuka.

Teopus: 3axon Apxumena, 3akoH [lackans, TuapocTaTU4ecKoe JaBieHUe, COOOIIAIOMINECS COCY/IBI,
THIPABINYECKHE MAITNHBI.

Ilpaxmuxka: 3a0auy: BBITAKUBAIONIAs! CHJIA B PA3JIMUHBIX CHCTEMaX; MpUOOpPHI B 3a/1auax (coobuaronmecs
COCY[IBI, THIPABINIECKHE MAIINHEI, PHIYar, OJIOKH). DKCIIEpUMEHTAIBHEIC 3aTaHuUs:

1)usMepeHue cuiibl Apxumena, 2)u3MepeHrne MOMEHTA CHJIbI, ISHCTBYIOIIETO Ha phvar, 3)u3MepeHue



paboTHI CUIIBI YIIPYTOCTH MPH MOIbEME TPY3a ¢ IOMOIIBIO TIOJIBHXKHOTO MIJIM HETIOJBHIKHOTO OJI0Ka. (¢
HCMoJIb30BaHNeM 00opynoBaHusi «Touka pocTay)

Xapakmepucmuka OCHOBHBIX U008 OesIMENIbHOCIIU.

Amnanu3 tabnui, rpadukos, cxem. [Touck oObsicHeHUs1 HabIIOgaeMbIM cOOBITUSIM. COOpKa TPHOOPOB U
KOHCTPYKIHHA. M croyib30BaHNe U3MEPHUTEIBHBIX IPUOOPOB. BrimonHeHHe 1a00paTOPHBIX U MPAKTHYSCKUX
paboT. JInarHocTrKa U yCTpaHEHHE HEUCTIpaBHOCTEH MprbopoB. BeicTpanBaHue THIIOTE3 HA OCHOBAHUH
UMEIoIIUXCcsl JaHHbIX. KoHCTpynpoBaHue U MojienpoBanue. Pabota B MalbIx rpynmnax. AHAIH3UPYIOT,
BBEIOMPAIOT U 00OCHOBBIBAIOT CBOE pelieHue, AeicTBus. [IpecTarieHne pe3yIbTaToB apHOU, IPyIIOBOM
nesitenbHOCTH. [loaroToBKa COOOLIEHHI U TOKIA0B. YUacTHe B AUAJOre B COOTBETCTBUU C MTPABUIAMH
PEYEBOTO MOBEICHUSI.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecHe TBEpABIX TeNA. Y clOBUA paBHOBeCUSI. MoMeHT cuibl. [IpaBUiio MOMEHTOB.
Hentp Tsoxectr. MccnepoBaHue pa3inyHbIX MEXaHUUECKUX cucTeM. KOMOMHHPOBaHHBIE 3a]1auH, HCIIONb3Y ST
YCJIOBHS pAaBHOBECHSI.

Ipaxmuxka: VzrotoBneHue paboTaromieil CUCTeMbI OJIOKOB.
Xapaxmepucmuka 0CHOBHBIX U008 OeSIMENbHOCHIL:

Amnaym3 Tabmnuir, TpadukoB, cxeM. [Touck 0ObsICHEHHUS HAOI0JaeMbIM cOOBITHAM. OTnpe/iejIcHue CBOUCTB
mpuOOPOB MO YePTEKaM M MOAEISIM. AHAJIN3 BO3SHUKAIOIIUX POOIEeMHBIX cuTyanuii. Habnronate nefictBue
MPOCTBIX MeXaHU3MOB. [103HAKOMHUTBCS ¢ (PU3NIECKON MOAEIBIO «abCOMIOTHO TBEPOE Teyoy. PeriaTts 3aqayun
Ha MPUMEHEHHE YCIOBUs(TIpaBuiia) paBHOBECHS phryara. [IpuMeHsTh yciaoBue (MMPaBHJIO) pABHOBECHS phluara
JUIs1 OOBSICHEHHSI ICUCTBHS PAa3IMYHBIX HHCTPYMCHTOB, UCIIONIB3YEMBIX B TEXHUKE U B ObITy. COOpKa mprOOpoB
U KOHCTPYKIIHiA. VcIosIp30BaHe H3MEPHUTEILHBIX IPHOOPOB. BeINoHEHNE 1a00paTOPHBIX U MPAKTHYECKUX
pabot. lnarHocTrka u

ycTpaHeHHe HencIpaBHOCTEH MprOopoB. BeicTpanBaHne ruNoTe3 Ha OCHOBAHMH UMEIOLIMXCS JaHHBIX.
KoncrpynpoBanue u MoJeIHpOBaHue. BrlnonHeHre 3a1aHui 10 yCOBEPIIEHCTBOBAHUIO IPHOOPOB.
Pa3paboTka HOBBIX BapHaHTOB OIBITOB. Pa3paboTka M MpoBepKa METOANKH YKCTICPIMEHTAIBHOW pabOTHI.

Pabora B MajbIX rpymnax. AHAIM3UPYIOT, BRIOUPAIOT U 00OCHOBBIBAIOT CBOE pEIICHHUE, EHCTBUSI.
[IpencraBnenue pe3yabTaTOB MAPHOH, TPYIIIOBOH AeITEIBHOCTH. [10Ir0TOBKA COOOIICHHUI U TOKJIAIOB.
OCyIIEeCTBISIOT CAMOOLIEHKY, B3aUMOOIEHKY JCSITEIBHOCTH. YUacTHe B AUAJIOTe B COOTBETCTBUU C
TIPaBUJIAMH PEYEBOTO ITOBEICHHUSI.

8 ki1ace

TenjoBblie ABJICHNS.
TennoBoe pacmupenue Tei. [Iporieccs miaBieHns U OTBEP/ICBaHUsI, UCTIAPCHUS U
KoHAeHcanuu. Ternonepenaya. Bia)xHoCcTh BO3/IyXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. HabmoneHue tasHus Jbaa B Bojie. 2. CKOPOCTH UCTIApEHUs pa3IMyHbIX KUAKOCTEH. 3.
TermoBBIe IBUTATETH OYAYIIETO.

Jlabopamopuvie pabomsl (¢ UCOJIb30BaHNEM 00opynoBanus «Touka pocrtay). 1. I3sMeHeHWs [UIMHBI Tena
TIPU HarPeBaHUH U OXJaKaeHNH. 2. OTINBKa mapapuHOBOTO connatika. 3. HabmoneHne 3a miaBieHneM Jbaa
4. OT 4yero 3aBUCHUT CKOPOCTH UCTIapeHus )KUAK0ocTU? 5. HabmroieHne TerionpoBOAHOCTH BOJIBI U BO3AyXa.

XapaKmepucmuKa OCHOBHBIX 8UO06 0esIMeNbHOCIL!

CamocTosTensHo (POPMYIUPYIOT O3HABATENEHYIO 331a9y. YMEIOT C IOMOIIBIO BOTIPOCOB T00BIBATH
HezocTalyo nHpopMmanuto. Mcnonb3oBaHue n3MepUTENbHBIX NPUOOPOB. BhiNonHeHne 1a00paTOPHBIX U
MpaKTHUECKUX padoT. /lmarHocTika 1 ycTpaHeHHEe HeHCIpaBHOCTEH MprOOpoB. BeicTpanBanue runoTes Ha
OCHOBaHHMM UMEIOIINXCs JaHHbIX. KOHCTpynpoBaHue U MOAETHUPOBAHHUE.



BrimonHeHue 3aaHuil 110 yCOBEPIICHCTBOBAHHIO IIPHOOPOB. PazpaboTka HOBBIX BAPHAHTOB OIBITOB.
Pa3paboTka 1 MpoBepKa METOANKH SKCTIEPIMEHTAIBHON paboThl. PaboTa B ManbIx rpynmnax. AHaIH3UPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE pelieHue, AeicTus. [IpeacraBnenue pe3ynpTaToB NapHOM, IPYHIOBOH
JEATENIbHOCTH. Y4acTHe B IUATIOre B COOTBETCTBHUH C ITPABUIIAMH PEYEBOTO

TOBEICHUS.
DJIeKTPUYECKHUE SIBJIEHUSI.

Muxkpomup. Monenn aroma, cymiectBoBasmue A0 Hadana XIX. cropus OTKpeITHS U IEHCTBUA
raJbBaHUYCCKOTO 3eMeHTa. VicTopus co3nanus anekTpodopHoi MammHbl. OnbIT BobTa. DIeKTpuiecKuit
TOK B JICKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM ooopynoBanusi «Touka pocray)
1. Mogaenu atomMoB. 2. ['aibBaHWMYECKHE AIEMEHTHI. 3. DIeKTpohOopHOH
MamuHbl. 4. OneiTel BonsTa u ['anepany.

ﬂa6opam0prle pa60mbz: 1. COS):[aHI/Ie TaJIbBAHUYCCKUX IJICMCHTOB U3 NOAPYYHBIX CPEACTB. 2.
QHCKTpI/I‘leCKI/Iﬁ TOK B JKHJKOCTAX CO3JaHHA «30JO0TOT'O KIIFOUYHKA .

Xapakmepucmuka OCHOBHBIX BUAO0B ACATCIBHOCTU:

YHpaBnsioT cBoel M03HABATENBHOM U YIeOHOM IeTeNFHOCTEIO TIOCPEICTBOM IIOCTAaHOBKH LIENEH,
TUTAHUPOBAHUSI, KOHTPOJIS,, KOPPEKLIMU CBOMX JACHCTBUI M OLIEHKU YCIIEIIHOCTU ycBoeHHs. CpaBHHUBAIOT
CHoco0 U pe3ybTaT CBOUX JCHCTBHI C 00pa3lioM - JTHCTOM cOnpoBoXaAeHHI. OOHAPYKUBAIOT OTKIOHCHHSI.
OO01yMBIBAIOT IPUYMHBI OTKJIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJb U

B3aUMOKOHTPOJIb. VICTIONB30BaHNe H3MEPUTEIBHBIX IPHOOPOB. BEImomHeHNe 1a00paTOPHBIX M MPAKTHUECKIX
pabot. JlnarsocTrka U ycTpaHeHHe HeucIpaBHOCTeH mpuOopoB. BeicTpanBaHue TunoTe3 Ha OCHOBaHUM
UMeIoIKXcs JaHHbIX. KoHCTpynupoBaHue U MOAEIUPOBaHUE.

BHCKTPOMQFHHTHI)IC ABJICHUSA.

MarnuTHOe 1mosie B BemecTBe. MarautHas anoManus. Marautaele Oypu. PasHoBuaHOCTH
ANEKTPOUZMEPHUTEIBHBIX TPUOOPOB. PAa3HOBUIHOCTH SIEKTPOIBUTATENCH.

Hemoncmpayuu (¢ ucnoJib30BanueM odopynosanus «Touka pocray). 1. HarnsaHocTh moBeieHNs BELECTB
B MarHUTHOM Tionie. 2. ITpesentaumu o

MarHUTHOM I10JIe 3€MJIH U O MarHUTHBIX OypsX. 3. JIeMOHCTpalus pa3HOBUAHOCTEH NIEKTPOU3MEPUTENBHBIX
npubopoB. 4. HarmsitHOCT pa3HOBUIHOCTEH 3IEKTPOABUTATEICH.

Jlabopamopuvie pabomur: 1. UccnenoBanue pa3nudHbIX 31€KTPOU3MEPUTENBHBIX TPHOOPOB.
Xapaxmepucmurxa 0CHOBHBIX 8U008 OesIMEeNbHOCU.

VYnpaBsroT cBOeH MO3HABATEIHLHON M yIeOHOH JIeATEILHOCTHIO TIOCPEICTBOM IIOCTAHOBKH IIeIIeH,
IUTAHUPOBAHUSL, KOHTPOJIS, KOPPEKLMHU CBOMX ACWCTBUI U OLIEHKU YCIIEIIHOCTH ycBoeHHs. CpaBHUBAIOT
Croco0 U pe3yabTaT CBOUX JEHCTBHI C 00pa3lioM - JTUCTOM CONpoBoXkAeHHI. OOHAPYKUBAIOT OTKJIOHCHHUS.
OOyMBIBAIOT PUYUHEI OTKJIOHEHHH. OCYIIECTBITIOT CAMOKOHTPOIIb

B3aMMOKOHTPOJIb.
OnrTuyeckue sIBJICHHS.

Hctounnku cBeTa: TEIUIOBEIE, JTIOMUHECIICHTHBIC, HCKYCCTBEHHEIE. 3roToBICHNE KaMephl - 00cKypa 1
HCCIIeZIOBaHUE U300paKEHUS C MOMOIIBIO MOIeIH. MHOTOKpaTHOE N300paskeHHe MpeaMeTa B HECKOJIbKUX
IUTOCKHX 3epKajiaX. M3rOTOBUTH MEPUCKOI U C €0 ITOMOIIBIO ITpoBecTH HabmroneHus. [IpakTnaeckoe
WCIOJIb30BaHNUE BOTHYTHIX 3€pKajl. 3pUTeNIbHbIE WILTIO3UH, TOPOKIaeMble

npenoMiieHneM cseta. Mupaxu. PasButne BonokoHHOH onTrku. Mcnons3oBaHne 3aKOHOB CBETa B TEXHUKE.
Hemoncmpayuu(c ncnosib3oBanneM o6opynosanus «Touka poctay)

1. PaznuyHbIe HCTOYHUKH CBETA. 2. I/I306pa>l(€HI/IC npeaMeTa B HCCKOJBKUX



IUIOCKHX 3epKaiiax. 3. M300pakeHue B BOTHYTHIX 3epKaiax. 4. VICoip30BaHNe BOJIOKOHHOM ONTHKH. 5.
YcTpoiicTBo hoToanmapaToB, KHHOIPOSKTOPOB, KAICHIOCKOTIOB.

Jlabopamopuvie pabomsi: 1. I3roTOBICHNE KaMephl - 00CKYpa U UcClieIoBaHHE N300paKeHHsI ¢ TTIOMOIIIBI0
Mmozenu. 2. [Ipaktiuyeckoe NpUMEeHeHHe IOCKUX 3epkai. 3. [[pakTudeckoe UCTOIb30BaHIE BOTHYTHIX 3epKall.
4. VI3roToBNIeHNE IEPUCKOTIA U HAOIIOACHHS C TIOMOIIBIO MOJISITH.

XapaKmepucmuKa OCHOBHBIX U006 0esIMeNbHOCIL!

VYnpaBsroT cBOeH MO3HABATEIHLHON M yIeOHOH JIeATEILbHOCTHIO TIOCPEICTBOM TIOCTAHOBKH IIeIIeH,
IJIAaHUPOBAHUS, KOHTPOJIS, KOPPEKIIMH CBOUX JIEHCTBUHN U OLIEHKH YCTICITHOCTH YCBOCHUS. BBIIENSIIOT 1
(hOopMYIHMPYIOT MMO3HABATEIIBHYIO 11€JTb. BBIACISIOT KOMTMYECTBEHHBIC XapaKTEPUCTHKH 00BbEKTOB, 3aJaHHBIE
cioBamu. [IpHHAMAIOT MO3HABATEILHYIO 1IEJIb U COXPAHSIOT €€ TPH BBHITTOJHCHUN

yueOHBIX aeiicTBHiA. OCO3HAIOT CBOM AEHCTBUSA. VIMEIOT HABBIKM KOHCTPYKTHBHOTO OOIICHHUS B MAJIBIX
rpymmnax.

YesioBek U npupoaa

ABToMatuKa B Hamiel xu3Hu. [IpruMepsl NCTI0Ib30BaHUs aBTOMATHYECKUX YCTPOMCTB B HayKe, Ha
MIPOU3BOJICTBE U B ObITY. CpencTBa cBs3u. Paano u TeneBuacHne. AbTepHATHBHBIC HCTOYHHKH SHEPTHH.
Bunp! anexrpocranimii. Heo0Xo1uMocTh S9KOHOMHUH MTPUPOJAHBIX PECYPCOB M UCIIOJIB30BAHMS, HOBBIX
9KOJIOTUYHBIX M 0€30IMacHBIX TeXHOJIOTHH. Hayka u 6e30macHOCTb JoIeH.

Hemoncmpayuu: 1. poromMatepuansl U CIalpl IO TEME.
Jlabopamopuvie pabomul. 1.13yuenne NeHCTBUHI CPEACTB CBS3H, PAJANO U TEICBUICHHUS.
Xapaxmepucmuxa 0CHOBHbIX 8UO08 0eAMETbHOCIL:

CamocTosTensHo (GOPMYIUPYIOT O3HABATENBHYIO 331a4y. YMEIOT (WK pa3BUBAIOT) CIIOCOOHOCTB C
MTOMOIIIBI0 BOIIPOCOB JIOOBIBATh HEAOCTAIONILYEO HH(OPMAITHIO.

9 kaacce

KunemaTuka

CriocoObI OnMCcaHnsl MeXaHHUecKoro aBmkeHus. CucreMa otcueta. [IpsiMonuHeitHoe NBHKEeHHE.
[IpssMonmHEHHOE paBHOMEPHOE JIBIKEHHUE TI0 TIOCKOCTH. [lepeMenieHre u CKOpoCTh MPH PABHOMEPHOM
MIPSIMOJIMHEHHOM JIBUYKEHUH 10 TIOCKOCTH. OTHOCUTENBHOCTH ABMKEHU. Croxkenue ABmkeHuid. [Tpunnmn
HE3aBUCUMOCTH JIBWKeHUH. KpuBonmuHeiHOe nBrkeHue. [IBrkeHue Tena, OpomeHHOTO MO/ YIIIOM K
rOpU30HTY. PaBHOMEpPHOE ABM>KEHHE IO OKPYKHOCTH. YTJIOBask CKOpocTh. Ileproa 1 yactoTta BpaleHusl.
CxkopocTb

1 YCKOpEHHUE MPH PaBHOMEPHOM JIBUYKEHUU 110 OKPYKHOCTH.
Jlabopamopuvie pabomvi(c McnoJIb30BaHHeM 000opyaoBanus «Touka pocray):

W3zyuenne nBmkeHUs CBOOOIHO MafaloIIero Tela.

N3yuenne nBUKeHUs IO OKPYKHOCTH.

IlpumepHuie memvl RPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO IBIKCHUS TIPH UCTIONB30BAHUH TPEeHAXKepa «OeToBast JOPOKKay.
UcTtopuueckast peKOHCTPYKIIHMS OINBITOB ["anuies mo onpeaesIeHnuto yCKOPeHUs: CBOOOTHOTO MaieHUs TeJl.
[MpuHIHIEL pabOTHI IPUOOPOB I U3MEPEHUS CKOPOCTEH U YCKOPEHUI.

[Mpumenenne cCBOOOAHOTO TACHNUS IS U3MEPEHNUS PEaKIINHU YeIOBEKa.

Pacuer TpackTopuM JBMKEHUS NIEpCOHaXkel pacckazos P.Pacmo.



Xapaxmepucmuka 0CHOBHbIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHNE TeKCTa CTaTell HHTEPHET-CalTOB,
00CyXKJICHHE JTOKJIaI0B U TIPE3CHTAIIMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHUS
(moxaroroska k OI'D no puzuke).

Junamuka

Wueprmanbueie cucteMsl otcyera. Cuna. 3akonsl HetoToHa. J[BIKEeHHE Tena Mo JeHCTBUEM HECKOJBKHUX CHIL.
JIBmKeHHe CUCTEMBI CBSI3aHHBIX Tell. JIMHaMIKa paBHOMEPHOTO JBMKEHUSI MaTepUATbHONU TOUKH 10
oKkpy>kHOCTH. Kitaccel cui. 3akoH BCEMUPHOTO TSATOTEHUs. J[BrkeHue miaHeT. VIcKyccTBEeHHbIE CITy THUKH.

Conneunas cuctema. Vcropus pazsurtus nipencrasieHuii o Becenennoi. CtpoeHue u 3Bomtonus BeeneHHOM.
Jlabopamopuvie pabomwi(c NCNOJIb30BaHNEM 000pyaoBanus «Touka pocra»):

UsmMepeHune Macchl Tenna ¢ UCIOIb30BaHHEM BEKTOPHOT'O PA3NIOKEHMsI CHITbl. M3yueHne KHHEMaTHKH
JUHAMUKH PaBHOYCKOPEHHOTO JABIKEHU (Ha MpuMepe MaluHbl ATByAa). M 3yueHue TpeHus: CKOJIbKEeHUS.

anMeprle membvl nNPpOEeKmHsbIX U UCCAe008AMENIbCKUX pa60m:

HCTOpI/I‘{eCKaﬂ PEKOHCTPYKIUA OIIBITOB KYJIOHa 1 AMOHTOHA O OIMPEACIICHUIO BEJINYHNHBI CUJIBI TPCHUA
CKOJIBXXCHUA. HepBLIe HNCKYCCTBCHHBIC CITy THUKHU 3emin.

Kak oTnuyarorcs MexaHHMUECKUe MPOLECcChl Ha 3eMiie OT MEXaHWYEeCKHX MpoLeccoB B kocMoce? Tena
Conneunoit cucreMbl. OTKPHITHS HA KOHYHKE TIepa.

Xapaxmepucmuxa 0CHOBHbIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHHE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyKJICHHE JIOKIIaI0B U TIPE3CHTAIIHMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHSI
(moxgroroska k OI'D no puzuke).

HNmnyabc. 3akoH coxpaHeHHs UMITYJIbCa

Nmnynsc. M3MeHeHe uMILyibca MaTepualbHON TouKkU. CucTeMa Tel. 3aKOH COXpaHEeHUsl UMITYJIbCa.
Tpumepnvle memvl RPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

PeakxtuBHOE nBmkeHue B mpupoae. Paccnenosanue [JTII ¢ momMombio 3aKk0Ha COXpAaHEHHS UMITYJIbCA.

Xapakmepucmuka 0OCHOBHbIX 61008 OesiMeNbHOCTU: YTCHHE U 00CYKIICHNUE TEKCTa CTaTell HHTEPHET-CATOB,
o0cysK/IeHHe OKIIAI0B U [IPE3SHTAIIN, COCTABICHHE U PEIICHUE 3a/1a4, 00CYK/CHHE CIIOCOO0B PEIICHUS
(moaroroBka xk OI'D no ¢usuke).

Craruxa

PaBnoBecue Tema. MoMeHT cuiibl. Y ClIOBUSI paBHOBECHS TBEpAOro Teia. [IpocTeie MexaHU3MBI.
Jlabopamopuvie pabomvi(c ncNoJIb30BaHeM 000pyaoBanus «Touka pocray):
OnpeneneHne LEHTPOB MAcC pa3IMYHbIX TeJ (TpH crocoda).

IIpumepHuvle memuvl nNPOEKMHLIX U UCCTE008AMENLCKUX PAOOM.:

IIpumeHeHHe IPOCTHIX MEXAaHU3MOB B CTPOUTEIBCTBE: OT 3eMIITHKH J10 HeOockpeba. MccnenoBanue
KOHCTPYKIIMU BEJIOCHUIIEAA.

Xapaxmepucmuxa 0CHOBHbIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHNE TeKCTa CTaTell MHTEPHET-CalTOB,
00CyXKJICHHE JTOKJIaI0B U TIPE3CHTAIIMIA, COCTABIICHHE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOOB PEIICHHUS
(moxaroroska k OI'D no puzuke).

MexaHHYecKHe KoJ1e0aHNusl M BOJHbI

Mexanndeckue kosebanus. IIpeobpa3oBanue sHEPIUY IPU MEXaHUUIECKHUX KOJIeOaHMIX. MaTeMaTHIecKuii 1
NPYXUHHBIA MasTHUKH. CBOOOIHEIE, 3aTyXalOe U BHIHYKACHHBIE KosleOanns. Pesonanc. Mexannueckne
BOJIHBL. JIJIMHA U CKOPOCTh BOJIHBL. 3BYK.

Jlabopamopuvie pabomvi(c McNoJIb30BaHueM 000opyaoBanus «Touka pocray):
Nzydenune koneOaHUI HUTSHOTO MasiTHUKA.

Hpu/vzepﬁble membl nPpOeKnHsblX U UCCAe008AMENIbCKUX pa60m:



CrpyHHBIE My3bIKaJIbHBIE MHCTPYMEHTHI. KosiebaTenpHble CHCTEMBI B TIPUPOIE U TEXHHKE.

Xapaxkmepucmuxa 0CHOBHBIX U008 desmeNbHOCHU: YTEHUE U 00CYKICHHE TeKCTa CTaTell MHTEPHET-CalToOB,
00CyXIeHHE JTOKJIAI0B U MPE3CHTANNI, COCTABICHUE U PEIICHHE 3a/1a4, 00CY>KACHHE CIIOCOO0B pEIICHUS
(moaroroeka k OI'D no ¢usuke).

:‘)HCKTPOMaFHHTHbIe KO0J1e0aHHUsI ¥ BOJHBI

[lepemenHslit anexTpuueckuii Tok. KonebarenbHblil KOHTYp. BoiHykeHHbIE 1 cBOOOAHBIE DM KoJIebaHusl.
OM BOJIHBI ¥ UX CBOMCTBA.

HpuMeprle membl nPpOEeKmMHbIX U UCCAe008AMENIbCKUX pa60m:

[TpuHIMOBL pagnOCBA3U U TeNeBUICHU. Biusiaue OM u3nydyeHuil Ha skuBble OpraHusMbl. M3rotoienue
YCTaHOBKHU JUIsl JEMOHCTpALMU ONbITOB 110 OMU.

OnextpomarautHoe uznydenne CBU-neun. Mcropuueckas peKOHCTPYKIHS ONBITOB AMIepa.

Xapakmepucmuka 0CHOBHbIX 61008 OesiMeNbHOCHU: YTCHHE H 00CYKIEHHE TEKCTa CTaTel HHTEPHET-CATOB,
00CyXIeHHE TOKIIAIOB U MPE3CHTALUH, COCTABICHUE U PEIICHHE 3a/1a4, 00CYKICHUE CIIOCOO0B PEIICHUS
(moxroroBka k OI'D no ¢usmnke).

Onruka

Hcrounuku cBera. HeﬁCTBHH cBeTa. 3aKOH HpﬂMOHHHeﬁHOFO pacnnpoCTpaHCHHUA CBETA. 3aKkoH OTpa’XCHUA
CBCTa. HOCTpOCHI/Ie I/I306pa>1(eHI/II71 B IUIOCKOM 3€pKaJIe.

3aKOH IPENOMIICHUS CBETa Ha MIOCKON IpaHulie AByX OJHOPOJHBIX Mpo3pauHbIX cpel. [Ipenomnenue ceera B
npusme. Jlucnepeus cBera. SIBieHue NonHoro BHyTpeHHero orpakenus. Jlunssl. Tonkue nun3bl. IlocTpoenue
M300paXEeHNH, CO31aBaeMbIX TOHKHMH JHH3aMH. [ 71a3 u 3peHne. Onrudeckne mpruOOpEI.

Jlabopamopuvie pabomsi(c MCN0JIb30BaHEM 000pyaoBanus «Touka pocray):
DKcrepuMeHTalbHas MPOBEPKa 3aKOHA OTPayKeHHsI CBETa.

N3mepenue nokasaresns MpeaoMIIeHUs BOJBI.

Usmepenne poKyCHOTO pacCTOSHUS COOMPAOIIEH JTUH3BI.

HpuMeprze membsl nNPOEeKMmMHblX U ucmedoeameﬂbamx pa60m:

Hcrtopus nccnenoBaHrs CBETOBBIX SBJICHUI.

Uctopuueckas pekOHCTpYKIUs Teneckona [ anumes.

UsroroBneHue kaneigockomna.

Xapaxmepucmuka 0cHO8HbIX 61008 desimenbHoCmU. YTEHUE W 00CYKIEeHHEe TEeKCTa CTaTell HHTEPHET-CaiTOoB,
00CyXIeHHE TOKIIAIOB U MPE3CHTALUI, COCTABICHUE U PEIlICHHE 3a/1a4, 00CYKICHHE CIIOCOO0B PEIICHUS
(moxroroeka k OI'D no ¢usuke).

®dusuka aToMa 1 AaTOMHOTO sAapa

Crpoenue atoma. [loriomenue 1 ucmyckanue cBeta aromamu. Onrrdeckue cekTpsl. OnbITel Pesepdopaa.
[Tnanerapuas Mmoznens atoma. CTpoeHHe aTOMHOTO siipa. 3apsA0BOE M MacCOBOE uncia. SaepHble CUlblL.
DHeprus CBSI3M aTOMHBIX sep. 3aKOH pagroakTHBHOTO pacmana. Anbda- u 6era-pacnansl. [IpaBmma
cMmelneHus. SnepHele peakuuu. Jlenenue u cuHtes aaep. SaepHas sHepretuka. Mcrounuku snepruu CoiHLa U
3Be3[. PerncTpanus snepHBIX W3TydeHud. Biusiane patnoakTHBHBIX H3Iy9YEHUH Ha KUBBIC OPTaHU3MEL.
JozumeTpus. Dkonoruueckre nNpoOieMbl ISPHON SHEPTeTUKH.

IlpumepHule membl NPOEKMHBIX U UCCAEO0BAMENLCKUX PAOOM.:
HcTopus n3ydeHus aroma.
Nsmepenune KITJ] comHeunoi 6atapen.

Hesuaumeie N3JIYYCHHA B CIIEKTPE HArpEThIX TECII.



Xapaxmepucmuka 0CHOBHbIX U008 DessmeNbHOCHU: YTEHUE U 00CYKICHNE TeKCTa CTaTell HHTEPHET-CalTOB,
00CyXKJICHHE JTOKJIaI0B U TIPE3CHTAIIMA, COCTABIICHUE U PEIICHUE 3a/1a4, 00CYKICHHE CTIOCOOO0B PEIICHHUS
(moxaroroska k OI'D no puzuke).

®opMbl OpraHu3anmuu 06pa3oBaTebHOIO Mpolecca:
- TPYIIIOBA;

- UHJIMBUTyalIbHAS;

- (poHTaANBHAS.

Benyuiue TexHoJiorum:

I/ICHOJ'II)3YIOTC${ QJIEMCHTHBI CJICAYIOIUX TEXHOJIOTHI: OPOCKTHAas, HpO6J’[CMHOFO O6y'-ICHI/I$[, I/IH(I)OpMaIII/IOHHO—
KOMMYHHUKaIlMOHHAA, KPpUTUICCKOI'O MBIIIJICHUA, HpO6HeMHOTO Jayajiora, urpoBas.

OcHOBHBIE METObI paﬁOTbI Ha YpOKe:

Benymumu MeTogamMu 00ydeHUsl SBISIOTCS: YaCTHYHO-TIOUCKOBOM, METOJT MATEMaTHUECKOT0 MOICITMPOBAHUS,
aKCHOMAaTUYECKHI METOI.

DopMBI KOHTPOJIS:
Tax Kak 3TOT KypcC SBISICTCS TOTIOJIHATEIBHBIM, TO OTMETKA B 0aJlax He CTaBUTCS.

y‘{ﬁH.[HﬁCH YYUTCA OLICHUBATH 0665[ " Apyrux cam, 4TO MO3BOJIACT pa3BUBATh YMCHU CaMOaHaIn3a U
CIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, KAK CBOMCTBY JIMYHOCTH y4allerocs. BrisiBieHue
MPOMEXYTOYHBIX U KOHEUHBIX PE3yJIbTATOB YUYANUXCS MPOUCXOAUT Yepe3 MPAKTUICCKYIO ACATEIbHOCTD;
3a4eTHBIC PabOTHI:

* TeMaTHuecKast MoJ00pKa 3a/1au pa3IMIHOTO YPOBHS CI0XKHOCTH C NPEJICTABICHUEM PAa3HBIX METO/IOB
peIICHNS B BUIE TEKCTOBOI0 JOKYMEHTA, MPe3eHTAUHN, (pJdII-AaHUMALUH, BUIE0POJINKa WK web -
cTpaHuUlBbI (caiiTa)

* BBICTaBKa IPOEKTOB, NIPE3CHTALIUH;

¢ AEMOHCTpalus 3KCICPUMECHTA, Ka4eCTBECHHOMU 3aJa4u ¢ KaYCCTBCHHBIM (yCTHI)IM WJIN B BUAC NIPUJIOKCHUS, B
TOM 4HUCIJIC, HpeSEHTaHHCﬁ) OIMMCAHUEM IIPOLECCa Ha 3aHATHUH, (1)eCTI/IBaJ'I€ OKCIICPUMECHTOB, (1)I/IBI/I‘I€CKI/IC
OJIMMITHabI.

TOUYKA \!pocm

TemaTHueckoe IVIAHUPOBAaHUE

KanengapHo-TeMaTH4YecKoe IVIAHUPOBaHHeE 7 KJIAcc

Ne | Mlara Tema ypoka Hcnonb3oBanue IIpuUMeYyaHue
MPOBEACHUS
n/m 000py/I0BaHNS LEHTPA
Ilnan | @akr €CTeCTBEHHOHAYYHOI U
TEXHOJIOTMYeCKOM
HaINpaBJIeHHOCTel
«Touka pocra»

1. Beeaenue (14)




BBoanoe 3ansrue. Llenn u 3amaun Kypcea.
Texnuka 0€30MaCHOCTH.

KowmmproTeprnoe
obopynoBaHue

2. Posb 3kcnepuMeHTa B KU3HU 4YesaoBeka (34)

Cucrema eMHUIL, TIOHITHE O KommerotepHoe
obopynoBaHue
2 MPSIMBIX U KOCBEHHBIX H3MEPEHHIX
DuznyecKnil IKCIIEPUMEHT. O6opynoBaHue JyIs
JIEMOHCTpalun
Bunsl puznyeckoro sKCnepuMenTa.
ITorpemnocts u3mMepeHusa. Buasl
norpemHocTeil u3mepenus. Pacuér
3 MOTPEUTHOCTH U3MEPEHUSL.
Jlaboparopnast padora O6opynoBaHue Jyis
«M3mepenne oObemMa TBEPIOTO nabopaTopHBIX PadoOT U
YYCHHYCCKHUX OIIBITOB
tenay. [IpaBuna opopmiieHus
4 nabopaTtopHoi pabOTHI.
3. Mexannka (84)
PaBHOMEpHOE 1 HEpaBHOMEPHOE Ob6opynoBanue 1Is
5 JIBHYKCHUS. nabopaTOpHBIX PadOT U
YYCHUYECKHUX OIBITOB
I'papuueckoe npecTaBIeHUE (Ha 6a3e KOMILIEKTOB
st OI'D)
6 JIBYDKCHHSL.
Pemenue rpadguueckux 3anad,
pacder myTH U cpeJHeH CKOpOCTH
7 HEPAaBHOMEPHOI'O JABMKEHUSL.
[ousTHE MHEPLIUH U HHEPTHOCTH.
8 LenTpobexHas cuia..
9 Cua ynpyrocTty, cuia TpeHus O6opyznoBanue s
n1a00opaTOpHBIX PadoT U
Jlaboparopnast padora patop P
YYEHUYECKHUX OIBITOB
«ccnenoBanue 3aBUCHMOCTH (Ha Ga3e KOMIIIIEKTOB
. st OI'D)
CHWJIbI YIIPYTOCTH, BOSHUKAIOIIEH B
MpYKUHE, OT CTEeTIeHH AehopMaIum
10 NIPY>KUHBD).

11

JlabopaTopHas pabota
«Omnpenenenne ko3 hurmeHTa

TPEHHUS Ha TPHOOMETPE».




JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH

CHJIbI TPCHHA OT CHUJIbI

O6opynoBaHue Jyis

nabopaTOpHBIX PadOT U
YUCHHUYECKHX OIBITOB

12 HOPMAaJTLHOTO JTaBIICHUS.
4. I'mppocratuka (124)
13 [MnotHOCTH. 3amaua uaps ['epona O6opynoBaHue s
JIEMOHCTpalun
Pemienne 3a1a4 NOBBILIEHHON
CJIOKHOCTH Ha pacyeT INIOTHOCTH
14 BEILIECTBA.
Penrenne 3a1a4 MOBBIIICHHON ObopynoBaHue Iist
JEMOHCTpaIui
15 CJI0)KHOCTH
JaBrienue »KUAKOCTH U Taza. 3aKoH
16 [MTackans
17 CooOl1matonuecs Cocy/bl.
Jlaboparopnast padora O6opynoBaHue s
18 «HM3roroBienne Mmoaenu (poHTaHa nabopaTOpHBIX PaboT U
YYCHHYCCKHUX OIBITOB
JlabopaTopHas pabota (Ha baze KOMIUIEKTOB
it OI'D
19 «WzroroBnenue Moaenu GoHTaHA
3akon [lackans. JlaBneHue B
KHUAKOCTSIX M ra3ax.
l'unpaBnugeckie MalIiHBL
20 Coo01maronuecs CoCy/Ibl.
BrlTankuBaromas cuia. 3aKkoH O6opynoBaHue s
JIEMOHCTpalun
21 Apxumena.
JlabopaTopnas pabota O6opynoBaHue Jyis
«BpIsICHEHHE YCITOBHS TTABAHUS nabopaTOpHBIX PadoOT U
YUEHHYICCKHX OIIBITOB
22 TE.
Brnok 3amaq Ha 3akoH [lackans, ObopynoBaHue Iist
JEMOHCTpaIui
23 3aK0H Apxumesna.
Brnok 3anau Ha 3akoH [lackans,
24 3aK0H Apxumena.
5. Cratuxa (104)
25 biiok. Peruar. O6opyznoBanue s




PaBHOBecue TBepAbIX TeN. MOMEHT

JIEMOHCTpaLun

26 cunbl.IIpaBuiio MOMEHTOB.
Hentp tsoxectu. Mcenenosanue O6opynoBaHue s
27 Pa3IMIHBIX MEXaHHYECKUX CHCTEM JEMOHCTpAIHN
KomOuHMpOBaHHBIE 3a/1a4H,
28 UCTIOJIB3YsI YCIOBUS PABHOBECHSI.
KomOunupoBanHnsle 3a1a4u,
29 WCIIOJNIb3YS YCIIOBUS PAaBHOBECHS
JlabopaTopHas pabota O6opyznoBanue s
«UzrotoBnenue padoTaroniei 1ab0paTOPHEIX paboT U
6 o) YYCHUYICCKUX OIIBITOB
cucTeMbl 0s10KoBY. OdopmireHne (Ha 6a3¢ KOMITIEKTOB
30 paboTHI mis OI'D
Pabora Hag mpoekToM «BiIokm.
JlabopaTopHas pabota
«M3rotoBienune paboTaromeit
31 CUCTEMBI OJIOKOBY.
JlabopaTopHas pabota O6opynoBaHue JyIs
«HM3rotoBienune paboTaromeit nabopaTOpHBIX PadoOT U
YUEHHYICCKUX OIIBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmiienue paboThI. KommbrotepHoe
obopynoBaHue
34 3amura NpoeKToB.
KanengapHo-TeMaTuieckoe niaHupoBaHue 8 kiacc
Ne | Jlara Tema ypoka Hcnoabn3oBanue MIpUMEYaHNE
MPOBEICHUS
n/m 000py10BaHUs LIEHTPA

Ilnan | dakr

€CTeCTBCHHOHAYYHOH H
TEXHOJIOTHYeCKOI

HaIpaBJIeHHOCTel
«Touka pocra»

1. Beenenne (19)

BBoanoe 3anstue. Llenu u 3agauun
Kypca. TexHuka 6€30MmacHOCTH.

KommerorepHoe
obopyoBaHue

2. TensioBble siBjeHus (12 u)




Pa3Ho0Opasue TeroBbIX SBICHHN. Kommeroreproe
2 TemnoBoe paciiupeHue Ted. obopynoBaHue
JlabopaTopHas pabota O6opynoBaHue JUist
«/I3MeHeHus IUHBI Teja MpH nabopaTopHbIX padoT u
YYCHHYECCKHX OIIBITOB
3 HArpeBaHUH U OXJTAXKICHUN.
Ternonepenaya Habmronenve OGopynoBanue aist
JIEMOHCTpaLUii
TETUIONPOBOAHOCTH BOJBI
4 BO3JyXa.
Jlabopartopnas padora O6opynoBaHue JUist
«M3mepeHue ynenbpHOMI n1abopaTopHEIX paboT u
. YYCHHYCCKHX OIBITOB
TEIUIOEMKOCTH Pa3IMYHbBIX (Ha 6a3¢ KOMILICKTOB
5 BELIECTBY. st OI'D
[InaBnenue u oTBepIEBaHNE.
JlabopaTopnas padora «OTIHUBKa
6 napapHOBOTO COJTATHKA»
JlabopaTopHas pabota O6opynoBaHue ISt
«Habmonenue 3a miaBaeHIEM nabopaTopHbBIX padoT U
YYIEHHYECKHX OIIBITOB
7 B
Penrenvie onuMnma HeIX 3ama4q O6opynoBaHue ISt
JIEMOHCTpaIUii
8 Ha ypaBHCHHE TEIUIOBOTO OajaHca
Pemenue onuMmnuaaHbIxX 3a1a4 O6opynoBaHue JUist
. JIEMOHCTpanui
9 Ha pacyéT TEIUIOBBIX MPOILIECCOB
10 Jlabopatopus kpuctamiorpaduu.
Hcnapenue u KoHAEHCAINA. O6opynoBaHue st
11 JIEMOHCTpanui
CoctaB atmochepsl, O6opynoBaHue JUIst
JIEMOHCTpaluii
HaOII0ZIeHHE Tiepexoia
HEHACBIIIEHHBIX ITAPOB B
12 HaCBIIICHHBIE.
BnakxHocTh BO3/yXa Ha pa3HBIX O6opynoBaHue JUist
13 KOHTHHEHTAaX JIEMOHCTpanui
3. DaexkTpuueckue aBiaenus (84)
Muxkpomup. Mozenu atroma, O6opynoBaHue JUist
JIEMOHCTpanui
14 CyIIecTBOBaBIMeE 10 Hadaita XIX
15 HcTopus oTKpBITUS U JEHCTBHS Komrmeroreproe
obopynoBaHue

TaJIbBAHUYCCKOT'O DJICMCHTA




Uctopus cozganus anekTpodopHOn

16 MaIlIUHEI
OmneiTel Bonbra. DnexTpuaeckuii Komrmeroreproe
obopyoBaHUE
17 TOK B DJIEKTPOJIUTAX.
Pemenrie onuMnnaaHbIX 3a7a4 Ha O6opynoBaHue JIst
JIEMOHCTpalni
18 3aKOHBI IOCTOSIHHOTO TOKAa
HaOmroneHue 3aBUCUMOCTH O6opynoBaHue ISt
JIEMOHCTpaluii
COIPOTHUBJICHUS IPOBOAHUKA OT
19 TEMITepPaTyphl.
Jlabopatopnas padora O6opynoBaHue JUist
«OrmpeneneHne CTOMMOCTH n1abopaTopHEIX paboT u
. YUYEHHUYECKHUX OIBITOB
M3PACXOIOBAaHHOM 3JEKTPOIHEPTHH (Ha 6a3¢ KOMILICKTOB
10 MOIIHOCTH ITOTPEOHTEIS 1O st OI'D
20 CUETUUKY
Permienrie onuMnuaaHbIX 3a7a4 O6opynoBaHue st
. JIEMOHCTpanui
21 Ha TEIUIOBOE JAEHUCTBUE TOKA

4. DJ1eKTPOMATHUTHBI

e siBjienns (34)

BHCKTpOMaFHI/ITHLIe SIBJICHUS.

O6opynoBaHue ISt

JIEMOHCTpalni
22 DneKTpou3MepUTeNbHbIE TPUOOPHI.
MarnuTHast anHoManus. MarHUTHbIE O6opynoBaHue JUis
” Sypi JIEMOHCTpauui
PasnoBugHOCTH
24 3IEKTPOABUTATENEH.

5. OnTnueckue siBjeHus (74)

Hctounuku cBeTa: TEIJIOBLIC,

O6opynoBaHue JUIst

JIEMOHCTpalni
25 JIFOMHAHECLIEHTHEIE
DKCIepuMEHT Ha0JI0ICHHE.
MHorokpaTHOe N300paKeHUe
MpeaMeTa B HECKOJbKUX TIOCKUX
26 3epKaJiax.
NBroToBUTH MEPUCKOI H C €T0 O6opynoBaHue st
JIEMOHCTpalni
27 TIOMOIIIEI0 TIPOBECTH HAOIIOICHUS
[IpakTHYeCKOE UCTIONB30BaHUE O6opynoBaHue st
JIEMOHCTpaLUii
28 BOTHYTBIX 3€pKall




3puTenbHBIC WILTIO3UH,

O6opynoBaHue Jist

JIEMOHCTpanui
MOPO’KJIaeMbIe MTPETOMIICHUEM
29 cBeTa. Mupaxu.
30 Pa3Burtre BOJIOKOHHON ONTUKU
Hcnonp3oBanne 3aKOHOB CBETA B
31 TEXHHKE
6. Yennosex u npupoaa (34)
ABToMaTuka B Hamiel xxu3nu . Paguo u | KommnberorepHoe
32 TEJEBULICHUE obopyoBaHue
AJbTEpHATUBHBIC UCTOYHUKH
33 9Hepruu. Buabl 3JeKTpocTaHIMii
Hayxka cerogus. Hayka u
34 0€30MacHOCTb JIOACH.
KanennapHo-remaTnyeckoe IJiaHupoBaHue 9 kiace
Ne | Hara Tema ypoka Hcnonb3oBanue [IpUMEYaHue
MPOBECHUS
n/m 00opya0BaHHUS LEHTPa
Ilnan | ®@akr €CTeCTBEeHHOHAYYHOIi 1
TEXHOJIOTHYECKOM
HanpaBJeHHOCTel
«Touka pocra»
1. Beenenue (14)
BBoanoe 3ansTue. Llenun u 3agauun Kommsroreproe
1 Kypca. Texnuka 6e30macHOCTH. obopynoBaHue
2. Kunemaruka (7 4)
CriocoOnl OnIMCaHus O6opynoBaHue ISt
JIEMOHCTpaluii
2 MEXaHUYECKOTO JIBIKCHHUS
[psmomnmHeitHOE paBHOMEPHOE O6opynoBaHue IS
JIEMOHCTpaIUi
JBWKEHUE 110 I1ocKocTH? CMOTps
3 Y3 KaKoi TOYKH HaOI0aaTh
OTHOCUTENBHOCTh IBUKECHUSI. O6opynoBaHue JUist
. JIEMOHCTpanui
4 Ciio)keHue IBYDKEHUHN.
5 Jlabopamopuwie pabomuw: O6opynoBaHue JUIst

«HM3y4yeHue nBuxKeHHst CBOOOIHO

nabopaTopHbIX padoT u




najaroniero Tenay, «3ydenne

ABUXKCHUS TEJIa MO OKPYKHOCTH»

YUYCHUYCCKHX ONBITOB

Kak u xyzna nonerena BUIIHEBAs
kKoctouka? Pacuer TpaekTopun

JABHXKCHUSA TCII U HepCOHa)KCI\/‘I

O6opynoBanue aist
JIEMOHCTpaIUii

6 pacckazoB P.Pacms o Mronxay3eHe
HcTtopuueckast peKOHCTPYKLHSA O6opynoBaHue JUist
JIEMOHCTpaIUii
OIBITOB ["anuiest 1o onpeaeacHuIo
7 YCKOPEHHUS g.
OrmpeneneHne CKOPOCTH O6GopynoBanue ais
JIEMOHCTpaIUii
PaBHOMEPHOTO JIBHKCHHS MTPH
HCIOJIb30BAHUHU TPEHAXKEPa
8 «beroBast TOPOKKAY.
3. Ilunamuka (84)
Cuia Bosd, cuiia YO ICHUS WU O6opynoBaHue JUIst
JIEMOHCTpalni
9 cuia - huznyeckasi BeIuuuHa?
Jlabopamopuas paboma: O6opynoBaHue JUis
10 «M3MepeHre Macchl Tena» nabopaTopHBIX padoT n
YUYEHUYECKUX OIBITOB
JIBr>KeHHe Tena moj, AeHCTBUEM
11 HECKOJIbKUX CHII
JIBr>KEeHUE CUCTEMBI CBSI3aHHBIX Ob6opynoBaHue A
JIEMOHCTpauui
12 Tel
Jlabopamopuvie pabomui: «3yuenue O6opynoBaHue s
TPEHUS CKOJIBLKCHUSD)
nabopaTopHBIX padoT u
13 YYEHUYECKHUX OIBITOB
JunaMuka paBHOMepHOTO ABIKEHUs 10 | OG0pya0BaHUE IS
14 OKPY>KHOCTH JIEMOHCTpauui
HcTopus pa3BuTHs MIpelCTaBICHUHI O6opynoBaHue JUis
. JIEMOHCTpauui
15 o Bcenennoil. Conneunas cucrema.
OTKpBITHS Ha KOHYHKE TIepa. O6opynoBaHue ISt
JIEMOHCTpauui
[TepBble HCKYCCTBEHHBIEC CITyTHUKU
16 3em.
4. UImnyabc. 3aK0H coxXxpaHeHUsl UMIYJIbca (34)
17 Kax BBI sixTy Ha30BeTE... Komrmeroreproe
obopynoBaHUE
18 PeakTuBHOE IBU>XKEHUE B IIPUPO/IE.
19 Paccnenosanne ATII ¢ momonisro KommerorepHoe




3aKOHa COXpaHCHHUSA UMITYJIbCa

obopyoBaHue

5. Craruka (2u)

Jlabopamopuas paboma:

((OHp CACIICHUEC ICHTPOB MacCC

O6opynoBaHue Jist

n1abopaTOpPHBIX PadoT n
YYECHUYECCKHX OIBITOB

20 Pa3IMYHBIX TN (TP CIIoco0a)»
[IpuMeHeHne MPOCTHIX MEXaHU3MOB B KomnbsrotepHoe
CTPOUTETLCTBE: OT 3EMIITHKH JI0 obopyznoBanue
21 Hebockpeda
6. Mexann4eckne KoJ1e0aHus M BOJIHBI (34)
22 Buner MasgTHUKOB U UX KOJeOaHui O6GopynoBanue ais
JIEMOHCTpaIUii
23 Yro nepeHocuT BosiHA?
KonebaTenbHble cucTEMBI B IPUPOJE U
24 TEXHUKE
7. DJeKTPOMArHUTHbIE K0JIe0aHUS M BOJIHBI (249)
OKcnepruMeHTaIbHAS POBEPKa KommeroTepaoe
. obopynoBaHue
25 cBoiicTB OM BOJIH.
HccnenoBanne 31eKTpOMarHuTHOTO Kommroreproe
obopynoBaHUe
26 n3nydeHus CBU-neun
8. OnTuka (44)
. UsroTtoBenne moaenu KommeroTepaoe
N obopynoBaHue
27 KaJeMgocKomna.
OKcnepuMeHTallbHas POBEPKa O6opynoBaHue JUis
JIEMOHCTpaIUi
28 3aKOHA OTPaYKEHUS CBETA.
Jlabopamopuas paboma: O6opynoBaHue ISt
«M3mepeHne nokaszaTens nabopaTopHbIX paboT u
YYIEHHYECKHX OITBITOB
29 MIPEIOMIICHUS BOJIBD)
Kak otimmuarorcs nmokazareian O6opynoBaHue Juist
JIEMOHCTpanui
30 TIPEJIOMIJICHMSI LIBETHOTO CTEKJIa
9. ®u3nka aToMa M aTOMHOTO0 sApa (44)
[lormomenue u uCIycKaHUE CBETa KommeroTepaoe
obopynoBaHue
31 atomamu. ONTHYECKUE CTIEKTPHI.
KommerorepHoe
32 Wsmepenne KII1J1 connednoii 6atapen 00opynoBanue
33 BnusHue paamnoakTUBHBIX

H3JyYeHUH Ha JKUBbIE OPraHU3MBI




CrocoOslI 3aIUTE OT

34 PaIuOaKTUBHBIX U3ITy4EHUI
JIneT KoppeKkTUPOBKHU padoyeii mporpaMmbl
Hata Hata Conepxanue O06ocHoBaHUE PexBu3uthI IMoanuce
ypoka | mpoBeneHus KOPPEKTHUPOBKH (TeMa | TpOBEICHUS JIOKyMEHTa 3aMECTHUTENS
1o 1o (akxty YpOoKa) KOPPEKTUPOBKHU N JUpEKTOopa 1o
o
IJIaHy (nara u No YBP

MpHKa3a)




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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Bnageney BeccoHoBa Anna NeoHTbEBHA
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