


1. HOACHUTEJIBHAS 3AIINCKA

HanpagieHHOCTh IPOrpaMMBbl €CTECTBEHHOHAYYHAS!.

[lporpaMmma uMeeT NPHUKIAAHYIO HANPABICHHOCTb M CIYXHT Ui YIOBICTBOPEHHS
WH/IMBUYAIbHOTO MHTEpeca 00y4aroImuXxcs K U3y4eHUIO0 U MPUMEHEHHIO 3HaHUK 1o (u3uke B
noBcenHeBHOM km3HUM. B Ilporpamme craBuTcs 3amada  HEOOXOAMMOCTH 0OECICUUTH
(HU3MUECKYI0 TPaMOTHOCTh B HANpaBICHUU COXPAHEHHS 3[0POBBS, KaK 3aJ0ra YCIEUIHOCTH
yenoBeka B Oku3HU. Coxpepkanme Ilporpammbl ompezpenseTcs € y4eTOM BO3PacTHBIX
0COOCHHOCTEH O00ydJaromuXcs W MX MHTEPECOB B OOJNACTH MO3HAHUS MHpa, K camMoMy cebe,
’KM3HU B IIEJIOM, a TaKXKe C y4ETOM IICHXOJIOTO-TIeITarOTHUECKUX 3aKOHOMEPHOCTEH 00ydeHHUs U
(bopMHpOBaHUS €CTECTBEHHOHAYUHBIX 3HAaHUI U BUOB MO3HABATEIbHOU AesteabHocTH. Ocoboe
BHUMaHHE yJenseTcst (opMUpOBaHUIO PU3NUECKUX 3HAHUIN 00ydaroUIIXCs.

JononuurensHas obmeoOpa3oBaTenpHas nporpamma «FOHBIM (Gu3MK" cocTaBiieHa ¢
yueToM obopynoBanus "Touka pocra".

HoBu3Ha mporpaMMbl COCTOMT B JIMYHOCTHO-OPUEHTHPOBAHHOM OOy4YeHHU. PoJb
YYHUTEIS COCTOUT B TOM, YTOOBI CO3/1aTh KaXKIOMY OOyUaromeMycsi BCe YCIIOBUS, ISl HanOolee
MOJIHOTO PACKPBITHSI U pealu3aluu ero crnocoOHocTted. Co3maTh TakUe CHTYaIlMH C
HCIOJIb30BAHUEM PpA3JIMYHBIX METOJOB OOYYEHHs, NpPU KOTOPBIX KaXAbIH OO0ydaromuiics
MpujiaraeT COOCTBEHHbIE TBOPUECKHE YCUIUSI U MHTEIUICKTyalbHble CIIOCOOHOCTH MPU PELICHUH
IIOCTaBJIEHHBIX 3aJau.

AKTyanbHocTh mporpammbl  «OHBIH QuU3MK» co3maHa ¢ Uenblo  (POPMHUPOBAHUS
uHTEepeca K (usmke, pacmmpenus: kpyrosopa ydamuxcs. OH OpUEHTHPOBAaH Ha ydammxcs 5-9
KJIACCOB, TO €CTh TaKOT0 BO3pacTa, Korja pedsiTaM CTAaHOBUTCS MHTEPECEH MHUP, KOTOPBIM HX
OKpY’KaeT U TO, YTO OHU HE MOTYT OOBSICHUTB, a CIICHUAIBHBIX 3HAHHU €Il HE XBAaTaeT.

Ileqarornyeckass mejecood0pasHOCT, NPOrpaMMbl  CBsi3aHA C  BO3PAcTHBIMU
O0COOCHHOCTSIMH JIeTeil JaHHoro Bo3pacta 12-15 met: mo003HATENbHOCTD, HAOII0ATEIbHOCTD;
HMHTEpeC K (PU3MUECKHM IpoIleccaM; KellaHueM paboTaTh C JabopaTOpHBIM O0OpPYAOBaHUEM;
ObICTpOE OBJIAJICHHE YMEHMSIMHU U HaBbIkaMH. Kypc HOCUT pa3BHBAIOIIYIO, IEATEIHOCTHYIO U
MPaKTUYECKYIO HAIIPABJIEHHOCTb.

Heas nporpammbr: ®opmupoBaHue y ydamuxcs r1y0OKOro U yCTOWYMBOTO MHTEpeca K
¢usuke, nmpuodpeTeHne HEOOXOAMMBIX NMPAKTUYECKUX YMEHHUH M HaBBIKOB IO J1aOOpaTOPHOM
TEXHHUKE.

3agauu Gpu3nuecKkoro KpyxKa

- pa3BUTh MO3HABATENbHbIE MHTEPECHl U MHTEIUIEKTyaJbHBIE CIIOCOOHOCTH B IpoOIecce
MPOBEEHUS (PU3UUYECKOrO JKCIEPUMEHTa, CaMOCTOSTENBHOCTh MNPUOOPETEHHs 3HAHUN B
COOTBETCTBUH C BO3HUKAIOIINUMU KU3HEHHBIMH NTOTPEOHOCTIMU;

- pa3BUTh y4eOHO-KOMMYHUKATUBHbBIE YMEHUS;

- dbopmupoBaHre yMEHHS HaOmOIaTh U OOBACHATH (DU3UYECKHE  SBJICHUS,
MIPOUCXOJIAIINE B IPUPOJIE, OBITY, AEMOHCTPUPYEMBIE YUUTEIIEM;

- ¢opmupoBaTh yMEHHE pabOTaTh ¢ MPUOOpPAMHU, BBHITIOJHATH HECIOKHBIE (PU3UUECKHE
OTIBITHI, COOTIO/IATh MPaBHJIa TEXHUKH O€3011acHOCTH;

- BOCIUTBIBATH DJIEMEHTHI YKOJIOTHUECKOM KYIbTYpPHI;

OTaMYUTEeIbHOIl 0CO0EHHOCTBIO JAaHHOM MPOrpaMMBbl SIBJISIETCS TO, 4YTO 3aHATUS
IIPEAIIOIIAaratoT HE TOJIbKO U3YUEHUE TEOPETUUECKOIO MaTepHala, OHU TaKKE OPUEHTUPOBaHbI Ha
pa3BUTHE TMPAKTUYECKUX YMEHHUW M HABBIKOB CaMOCTOSITEIbHOM OSKCIEPUMEHTAIBHOM U
HCCIIEI0BATENILCKON JIEATENIbHOCTH ydaliuxcs. PeOsita Haydarcss cTaBUTh NPOCTEHIINE OMBITHI,
pabotath C QusnyeckuM OOOpyJOBaHUEM, IUIAHUPOBATH CAMOCTOSITENbHYIO paboTy Haj
BBIOpPaHHOM TEMOH, 0(OPMIIATH MPAKTHUECKUE PabOTHI.
®opMbI Opranu3anuu 00pa3oBaTeJbHOrO NMpouecca:

- TPYyTIOBas;



- UHIUBHUIyaJIbHAS;

- (pponTaNBHAS.

Benyuiue TexHoJioruu:

Hcnonw3yroTess 37€MEHTHl  CISAYIOMUX TEXHOJOTHH: TMPOEKTHAs, MPOOJIEMHOr0 OOydYeHHs,
WH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHASI, KPUTUYECKOTO MBINUICHHUS, MPOOJIEMHOT0 JIHaliora,
HUTPOBasi.

OcHOBHBbIE MeTO/IbI PA0OTHI HA 3AHITHAX:

Benymumu Merogamu 0Oy4YeHUs SBJISIFOTCS: YaCTUYHO-TIOMCKOBOM, METOJ] MaTeMaTH4eCKOTro
MOJICIIMPOBAHUS, aKCHOMATHYECKUH METOI.

DopMbl KOHTPOJIA:

Tak Kak 3TOT Kypc SIBIISICTCS JOTIOTHUTEIBHBIM, TO OTMETKA B 0ajiax HE CTaBUTCH.

VYyamumiics y4uTcs OICHHUBaTh ceOs W JPYrux caMm, 4YTO TO3BOJISICT pPa3BUBATh YMEHUS
caMoOaHaiW3a W CIOCOOCTBYeT PAa3BUTHUIO CAMOCTOSTEIBHOCTH, KAaK CBOWCTBY JHUYHOCTH
ydamerocsi. BpIsIBIeHHE TPOMEKYTOUYHBIX M KOHEUHBIX PE3YyJIbTAaTOB YYalIUXCS MPOUCXOJUT
gepes MPaKTUIECKYIO e TEIBHOCTh; 3a4ETHBIC PAOOTHI:

* TeMaTh4deckas MmoJ0OpKa 3a/iad Pa3IMYHOr0 YPOBHS CJIOKHOCTH C IPEICTABICHHEM Pa3HBIX
METO/IOB pelIeHus B BHJIE TEKCTOBOI'O JAOKYMEHTA, mpe3eHTaluu, (-
aHUMAIHH, BUAEOPOJIHKA I WED - crpaHubl (caiita)

* BBICTaBKa MPOCKTOB, IPE3CHTAIIHIA;

* JICMOHCTpAIUsl SKCIICPUMEHTA, KAYECTBCHHOHN 3a/1ayil C KaueCTBEHHBIM (YCTHBIM HJIU B BHUJC
MPWIOKCHUS, B TOM 4YHUCJIE, TPE3CHTAllMel) OMMCAaHHEeM IIpollecca Ha 3aHATHH, (ecThuBale
AKCIIEPUMEHTOB; (PU3HUECKHE OJTUMITHAIBI.

IlnanupyeMble pe3yabTaThl OCBOEHHS MPOrpaMMbl IONOJHUTEJILHOI0 00pa30BaHUA IO
¢pusuke (c ucnob3oBannem odopynoBanusi «Touka pocta») B 7-8 kiaccax.
Peanuzanus nmporpammbl ciocoOOCTBYET JOCTUKEHUIO CIEAYIOUINX Pe3yJIbTATOB:

JIn4yHOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI ydaluxcs:

* y4ueOHO-TI03HABATEIbHBIH MHTEpEC K HOBOMY y4eOHOMY MaTepuany U crmocobaM pemeHHus
HOBOM 3aJa4u;

* OpUCHTANMs Ha TMMOHMMAHHWE MPUYMH ycIlleXa BO BHEYUYECOHOW JCSITEILHOCTH, B TOM YHCIIE Ha
caMOaHaJIM3 U CaMOKOHTPOJIb Pe3yiIbTaTa, Ha aHAIM3 COOTBETCTBHUS PE3yJIbTaTOB TPEOOBAHUSIM
KOHKpETHOM 3a7a4u;

* CITOCOOHOCTH K CAMOOIICHKE Ha OCHOBE KPUTEPHEB YCIICITHOCTH BHEYICOHOM JICSTETHHOCTH;
Obyuarowuiicst noxyyum 803MONCHOCIb OJisL YOPMUPOBAHUSL:

* BHYTPEHHEH TO3WIMHM IIKOJIPHMKA HAa YPOBHE TIOJIOKUTEIBHOTO OTHOIICHUS K IIKOJIE,
MOHUMAaHUS HEOOXOJAUMOCTH YYEHHS, BHIPAKEHHOTO B MPeoOIagaHny y4eOHO-TI03HABATENbHBIX
MOTHBOB;

* BEIPOKEHHOM yCTOMYMBON y4eOHO-TTI03HABATEILHOM MOTUBAIIUU YUCHUS;

* YCTOWYMBOTO yueOHO-T03HABATEIHHOTO HHTEpEca K HOBBIM OOIIUM CIToco0aM perieHus 3aaad.

MeranpeamMerHbie:

B cdepe peryassTHBHBIX YHUBEPCAIbHBIX YUEOHBIX I€UCTBUN yUallIUXCsL:

* IUIAHUPOBATH CBOM JCHCTBHS B COOTBETCTBMU C IOCTABJICHHOMN 3a/adyeld U YCIOBUSMHU €€
peanu3anum, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBIICHHBIC MIPABUJIA B IIAHUPOBAHUU U KOHTPOJIE CIIOC00a peIIeHNS;

* OCYLIECTBIISTh UTOTOBBIN U MTOIIArOBBIM KOHTPOJIb IO PE3YyJIbTaTy;

* OLICHUBATh MPABUJIBHOCTH BBIMOJHEHUS JACHCTBHUS Ha YPOBHE aJ€KBATHOW PETPOCIEKTUBHOMN
OILICHKH COOTBETCTBUS PE3YIbTATOB TPEOOBAHUSAM JAHHOM 3a7au U 33Ja4HON 00JIacTH;



* AJICKBATHO BOCHPUHUMATh MNPEIJIOKEHHUS W OLEHKY y4YWTeJed, TOBApUUIEH, pOAMUTENEH U
JPYTUX JIIOJIEH;

* pa3ianyaTh Coco0 U pe3yNbTaT ACHCTBHSL.

Obyuarowuiica NOIYYUM 803MONCHOCIb HAYUUMCA!

* B COTPYTHUYECTBE C YIUTEIIEM CTABUTh HOBBIC yUeOHbIC 3a/1a4H;

* IPOSIBIISATH TO3HABATEIbHYIO HHULIMATUBY B yU€OHOM COTPYAHUYECTBE;

* CaMOCTOSITEJIbHO aJICKBAaTHO OLIEHUBATh IPABUIBLHOCTh BBINOJTHEHUS JIEUCTBHUSI U BHOCHUTH
HE0OXO/IMMBbIE KOPPEKTUBbI B HCIOJIHEHHE KaK MO XOAY €ro peajgu3alud, TaKk U B KOHIIE
JIEUCTBUS.

B cdepe no3HaBaTeIbHbIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUIN yUalIUXCS:

* OCYILECTBJIATH MOUCK HEOOXOAUMOUN WH(GOPMALUU IS BBITIOJHEHHS BHEYYEOHBIX 3aJlaHUi C
UCIIOJIb30BaHUEM Y4YeOHOW JUTEepaTypbl M B OTKPHITOM HH()OPMALIMOHHOM MPOCTPAHCTBE,
SHIUKJIONENH, CIPABOYHUKOB (BKIIIOYAsh JJICKTPOHHBIC, IU(PPOBEIE), KOHTPOIHUPYEMOM
MIPOCTPAHCTBE

WNHrepuera;

* OCYIIECTBIJIATH 3alHUCh ((PUKCAIMIO) BHIOOPOYHOH HMH(pOpMAIMK 00 OKpPYKAIOIIEM MHpE U O
cebe caMmoM, B TOM YHCIIe ¢ TOMOIIbI0 nHCTpyMeHToB MKT;

* CTPOUTH COOOIIEHUS, TPOEKTHI B YCTHOW U MUCbMEHHOM Qopme;

* IPOBOJUTH CPABHEHHE U KJIACCU(DUKAIIMIO 110 33JaHHBIM KPUTEPHUSIM;

* YCTaHABIIUBATh MPUYNHHO-CIICJICTBEHHBIE CBSI3H B U3Y4aE€MOM KPYT€ SIBJICHUIA;

* CTPOUTH pacCykJeHus B (OpME CBSA3U MPOCTHIX CYXKIACHHH 00 OOBEKTE, €ro CTPOCHUH,
CBOICTBAX U CBS3aX;

Obyuarowuiics nOIYYUM 803MONCHOCTND HAYUUMBCA!

* OCYIIECTBIISITh PACHIMPEHHBIA TOUCK WH(OPMALIMU C UCTIOIB30BAHUEM PECYpPCOB OMOIUOTEK U
cetu IHTEpHET;

* 3amuChIBaTh, (pUKCHpOBaTh HUHGOPMALUMIO 00 OKPYKAIOIMIUX SBICHUSIX C TMOMOIIBIO
nHctpymeHToB MKT;

* OCO3HAHHO U MIPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOM U MUCEMEHHOU opMme;

* OCYILIECTBIISITh BbIOOp Hanbonee 3((HEeKTUBHBIX CIOCOOOB pElIeHUs 3a7a4 B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBUM;

* CTPOUTH JIOTMUECKOE PACCYXKJIEHHE, BKIIIOYAIOUIEE YCTAHOBJIECHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€EH;

* MOTYT BBINTM Ha TEOPETUYECKHIl YpOBEHb pEUIECHUs 3aJay: pPELIEHUE M0 ONpPeIeICHHOMY
MJIaHy, BJIAJICHUE OCHOBHBIMU TPHUEMaMH PEIIECHUS, OCO3HAHUS JESITCIILHOCTU IO PEIICHHIO
3a/1auH.

B cdhepe kKOMMYHHKATHBHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBHUM yUaluxcs:

* AJEKBaTHO HCIIOJIb30BaTh KOMMYHHUKATHBHBIC, TPEXJIE BCErO - pEUYEBBIE, CPEJCTBA A
pelieHrs pa3INuHbIX KOMMYHUKATUBHBIX 33]1a4, CTPOUTH MOHOJIOTHYECKOE COOOIIEHUE, BIAIETh
JUAIorudecKoi (opMol KOMMYHHUKAIIUHU, HCTOB3Ys, B TOM YHUCIE CPEICTBA U UHCTPYMEHTHI
UKT u aucTaHIMOHHOIO OOILIEHNS;

* JIOMYCKaTh BO3MOXKHOCTh CYIIECTBOBAHUS Yy JIFOJICH Pa3IUYHBIX TOUYEK 3PEHHS, B TOM YHCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOM, U OPHEHTHUPOBATHCA Ha IMO3UIIMIO TApTHEpPa B OOIICHUH U
B3aMMO/ICHCTBHU,

* VYUTHIBATh pa3HbIE MHEHUS M CTPEMHTHCS K KOOPAMHAIIMU DPA3IUYHBIX TO3UIUNA B
COTPYJIHUYECTBE;

* hopmynrpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO;

* IOTOBAPHUBATHCSI M IPUXOJIUTH K OOIIIEMY PEIIEHUIO0 B COBMECTHOM JESITENTbHOCTH, B TOM YHUCIIE
B CUTYallUU CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiica NOIYUUM 803MONCHOCTb HAYUUMbCA!

* YYUTBHIBATh U KOOPJAMHUPOBATH B COTPYIHUYECTBE OTIUYHBIC OT COOCTBEHHOU MO3HITNHU APYTHUX
11001978

* YYUTHIBATh Pa3HbIE MHEHUS U HHTEPECHI 1 00OCHOBBIBATH COOCTBEHHYIO TTO3HUIIHIO;



* IOHUMAaTh OTHOCUTEILHOCTh MHEHHUH U TTOJIXOJI0B K PEIICHUIO TPOOIJIEMBI;

* APryMEHTHPOBATH CBOIO IMO3MIMI0 M KOOPAMHUPOBATH €€ C IMO3UIUSMU NapTHEPOB B
COTPYAHUYECTBE MPH BHIPAOOTKE OOIIETO PEIICHUSI B COBMECTHOM IESTEILHOCTH;

* 3aJaBaTh BOINPOCHL, HEOOXOMUMBIEC JUIA OpPraHM3ALMU COOCTBEHHOM JESITEeIbHOCTH U
COTPYJHUYECTBA C IAPTHEPOM;

* OCYIIECTBISTh B3aMMHBIM KOHTPOJIb U OKa3blBaThb B  COTPYAHUYECTBE HEOOXOIUMYIO
B3aUMOIIOMOIIIb.

IIpeamerHsbie:

- OpHUEHTHPOBATHCS B SIBJICHUSAX M OOBEKTaX OKPYKAIOLIETO MHpPA, 3HATh TPAHULBI HX
IIPUMEHUMOCTH;

- IOHUMATh OTIpeIeNIeHUs] PU3NUECKUX BEIMYHH U MIOMHUTH ONPEASISIomue GopMyIibl;

- IOHUMAaTh KaKUM (PU3NYECKUM IPUHIMIIAM U 3aKOHAM ITOAYUHSIOTCS T€ UM UHbIE OOBEKTHI U
SIBJICHUS! TIPUPOJIBL;

- 3HAaHWE MO/IEJIH TIOMCKA pelIeHu It 3a1a4 1o (usuke;

- 3HaThb TEOPETUYECKHE OCHOBBI MATEMAaTHKHU.

- IpUMEYaTh MOJIEJH SBJIEHUN U 00BEKTOB OKPY’KAIOLEr0 MHUpA;

- AHAJIU3UPOBATH YCIIOBUE 3a/1a4H;

- nepeopMyJIMpPOBATH U MOAEIUPOBATh, 3aMEHITh UCXOHYIO 3a1a4y JIpyroii;

- COCTaBJIATH IIJIaH PELICHUS;

- BBIIBUT'aTh U IIPOBEPATH MPEIJIaraeMble JJIsl PEIEHUs TUIIOTE3bI;

- BJIAJIETh OCHOBHBIMHM YMCTBEHHBIMU OIIEPALIUAMH, COCTaBIIAIOIIMMHU ITOUCK PEILICHUS 3a1a4U.

Conep:xaHue NporpaMMbl BHEYPOUHOI 1eATEIbHOCTH
7 kj1acc

Beenenne. Bronnoe 3anarue. Llenu u 3agaun kypca. TexHuka 0€30MacHOCTH.

PoJib 3xcniepuMeHTa B JKM3HH Ye10BeKA.

Teopusa: W3yunTb OCHOBBI Teopuu morpemHocted. llorpemHocTH OpSAMBIX U KOCBEHHBIX
U3MEPEHUHM, MaKCHUMAJIbHAsl TOTPEIIHOCTh KOCBEHHBIX HM3MEPEHMH, YYEeT IOTPEHIHOCTEN
U3MepeHuil mpu mnocTpoeHuu rpapukoB. [IpencraBieHue pe3ynbTaToB H3MEpeHUM B (opme
TaOIuI] ¥ TpadUKOB.

IIpaxmuxa: OCHOBBI TEOPUH NMOIPEUIHOCTEN IPUMEHATH IPU BBIIIOJHEHUH YKCIEPUMEHTAIbHBIX
3a/1a4, MPAKTHYECKUX paboT. (¢ ucmoib3oBaHueM odopynoBanus «Touka pocray)
Xapakmepucmuka 0CHOBHbIX 8U008 OesAMENbHOCTU.

[IpuBoauTe pUMepsl 0OBEKTOB M3y4deHMs] QU3MKH ((pu3nueckue sBieHUs, (HU3NUECKOE Telo,
BEIIEeCTBO, (¢u3uyeckoe 1moine). HabmonaTh ©  aHanM3UpoBaTh (UIMUYECKUE  SIBICHUS
(pukcupoBaTh U3MEHEHHS CBOMCTB OOBEKTOB, CpaBHMBAaTh MX W 00001aTh). [lo3HaKOMUTBCS €
HKCHEPUMEHTAIBHBIM METO0M HcclefoBaHus npupoabl. COopka mpuOOpPOB M KOHCTPYKIHI.
Hcnonb30BaHrne H3MEpUTENbHBIX NPUOOPOB. BrinonHeHne 1a00paTOPHBIX M TMPAKTUYECKUX
pabot. J[narHocTuka u ycTpaHeHHe HeHCIIPaBHOCTEN

npuOopoB. BeicTparBaHue rumnoTe3 Ha OCHOBAHWU UMEIOIINUXCS TaHHBIX.

Mexanuka.

Teopusi: PaBHOMEpHOE ¥ HEpPaBHOMEPHOE NBIDKEHHE. | paduyeckoe mpeacTaBICHUE JIBUKCHUSI.
Pemenue rpadguueckux 3agad, pacyer MyTH M CpeAHEH CKOPOCTH HEPAaBHOMEPHOI'O JBMIKEHHS.
[Tonsite mHepuuu um uHEpTHOCTU. LleHTpoOexHas cuna. [IpumeHeHHe NaHHBIX (PU3MUECKHUX
MIOHATUM B JKU3HEJEATENLHOCTH yesioBeka. Cuia ynpyrocTH, cuia TpeHHUs.

Ilpaxmuxa: ViccnenoBaHue 3aBUCHUMOCTH CHJIBI YOPYTOCTH, BO3HHKAIOUIEH B MpYyKUHE, OT
crereHu aedopmanuu npyxuHsl. OnpexneneHue kodpduuueHTa TpeHus Ha TpubOomerpe. (¢
HCNoJIb30BaHuEeM o0opynoBanus «Touka pocray)



HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHUS.

XapakmepucmuKka 0CHOBHBIX 81008 OeAMENbHOCIU.

Amnanu3s tabnun, rpagukos, cxem. [Touck oObsicHeHus1 HaOMoJaeMbIM COOBITHAM. Omnpenenenne
CBOMCTB IPUOOPOB MO YepTekaM U MOJENAM. AHaIN3 BO3HMKAIOIUX MPOOJIEMHBIX CUTYaLUH.
N300paxaTh cHCTEMYy KOOPJAWHAT, BBIOMPATh TEJIO OTCYETa W CBS3BIBATH €TI0 C CHCTEMOM
KoopauHaT. Mcnonb3oBaTh CUCTEMY KOOpAMHAT MJIA HM3Yy4YEHHUS HPSIMOJIMHEHMHOIO JBHYKEHUS
tena. COopka mnpuOOpPOB U KOHCTPYKIM. Mcroib30BaHHE W3MEPUTENBHBIX MPHOOPOB.
BeinonHenue 1abopaToOpHbIX M MPAKTHUECKUX padoT (¢ MCIOJb30BaHHEM 000PyI0BAHUSA
«Touka pocra»). J/lMarHOCTHKa M YCTPAaHEHHE HEHCIPABHOCTEH MPHOOpPOB. BricTpanBanue
TUIIOTE3 Ha OCHOBAHMM HMEIOIMXCA JaHHbIX. KOHCTpympoBaHHME M MOJAEIUPOBAHUE.
BreimonHenue 3aJaHuil 10 yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka M mpoBepka METOIMKU 3KCIEPUMEHTaIbHOM paboTel. Pabora B Maibix
rpynmnax. AHAJIM3UPYIOT, BBIOMPAIOT H  OOOCHOBBIBAIOT CBOE  peIIeHHe, JeHCTBUS.
IIpencraBineHue pe3ynbTaTOB IMAPHOM, TIPYNIOBOM JAEATEIBHOCTU. Y4YacTUe B JAMAIOrE B
COOTBETCTBHH C IIPaBUJIAMU PEUEBOTO MOBEEHUS.

I' uapocraTuka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruapocraTuyeckoe JaBJIE€HHE, COOOLIArOIINECs
COCY/ZIbl, TUAPABINYECKHE MALINHBI.

Ilpakmuka: 3adauu: BBITAIKMBAIOLIAS CHUJa B pa3IMYHBIX CUCTEMax; MpHOOpHl B 3ajgadax
(cooOwiaromuecss cOCy/pl, THIPaBIMYECKUE MAIIWHBI, pblYaru, OJIOKM). DKCIEPUMEHTaIbHbIE
3aJaHus:

l)uzmepenue cuinbl Apxumena, 2)U3MEpeHHE MOMEHTa CHJbl, JEHCTBYIOIIEr0 Ha pblyar,
3)uzmepenue

palboThl CUJIBI YIIPYTOCTH NPH MOABEME Ipy3a C MMOMOUIbIO MOABMKHOIO WIJIM HEMOABHKHOTO
0110Ka.(¢c ncnoJib30BaHneM ooopynoBanus «Touka pocray)

Xapaxmepucmuka oCHOBHBIX U008 0esAMENbHOCHU

Ananu3 Tabnun, rpaduxos, cxem. I[louck oObsicHeHUs HaOmOgaeMbIM coObiTusM. COOpka
npubOpoB W KOHCTpyKuuil. Mcnonp3oBaHne W3MEpUTENbHBIX MPHOOPOB. BeimonHeHune
1a00paTOPHBIX U MPAKTHUECKUX paboT. J[MarHoCTHKA U ycTpaHEeHHe HEUCIIpaBHOCTEH MpuOOpOB.
BoicTpauBaHue TruUNoTe3 Ha OCHOBAaHHMM HUMeEIOUIMXcA JaHHBIX. KoHcTpyupoBaHue u
MojienupoBanue. Pabora B ManbIX rpynnax. AHaIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peumienue, neWctBusa. lIpencraBiieHne pe3ynbTaTOB MApHOW, TIPYNIOBOM  JIE€ATEIBHOCTH.
[TonroroBka cooOLIeHUH M JOKIaJ0B. YYacTHe B JAMAJIOre B COOTBETCTBUHM C IpaBUIIAMHU
pEe4YeBOro NOBEACHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecHe TBepAbIX TEI. YCIOBHUS paBHOBECHS. MOMEHT CHIIBL
[IpaBuno momeHtoB. lleHTp TsKecTH. MccnmenoBaHue pasiaMYHBIX MEXAHWYECKHX CHCTEM.
KomOuHupoBaHHbIe 3a/1a4H, UCIIOJIb3YsI YCIIOBHS pAaBHOBECHS.

Ilpaxkmuka: VI3rotoBiienne paboTaroiiei CUCTEMBI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

Amnanu3z tabnun, rpagukos, cxeM. [lorck oObsicHeHUs HabMOAaeMbIM COOBITUAM. OmpeaeneHune
CBOMCTB MpUOOPOB MO YEpTEKaM M MOJENSIM. AHaJIN3 BO3HUKAIOMIMX MPOOJIIEMHBIX CUTYallU.
HaGmtongate naeficTBHE MPOCTHIX MeXaHuU3MOB. Ilo3HaKOMUTBCS ¢ (U3NYECKOH MOAEIbIO
«abcomoTHO TBEpAOE Tenoy». Pemare 3agaum Ha NMpUMEHEHHE YCIOBHs(IIpaBUiIa) PABHOBECHS
peruara. IlpumeHsaTs ycnmoBue (IpaBHJIO) paBHOBECHsI pblyara AJjisi OOBSCHEHUS JEMCTBUS
pa3IUYHBIX WHCTPYMEHTOB, HCIOJNb3yeMbIX B TeXHMKe W B ObiTy. COopka mnpuOOpoB u
KOHCTpYKUMU. Mcronb3oBaHHEe H3MEPUTENBHBIX MPUOOPOB. BrimonHeHne mabopaTopHBIX U
MPaKTUYECKHX padoT. JlnarnocTuka u

yCTpaHEHUE HeHCIpPaBHOCTEW NMpUOOPOB. BuicTpanBaHMe TUNOTE3 HA OCHOBAaHUHM HMEIOIIMXCS
JAHHBIX. KonctpynpoBanue U MOJIETTUPOBAHUE. Boinonnenune 3alaHui 1o
YCOBEpIIEHCTBOBaHUIO MpubopoB. Pa3zpaboTka HOBBIX BapHaHTOB oONBITOB. Pa3paboTka u
MIPOBEPKA METOAMKH SKCIIEPUMEHTAIBLHON paboThI.



Pabora B Manbix rpynmax. AHaIM3UPYIOT, BBIOMpPAIOT W OOOCHOBBIBAIOT CBOE peIIeHUe,
nencreusd. IIpencraBneHue pe3ysbTaToB IMAPHOM, TPYNIIOBOM JeATenbHOCTH. lloxroroska
cooOuieHnit 1 1okiafoB. OCyIIecTBIAIOT CaMOOLIEHKY, B3aUMOOLIEHKY JESATEIbHOCTH. Y4acTue
B JIMAJIOT€ B COOTBETCTBUU C IIPAaBUJIAMH PEUYEBOI0 NIOBEICHUS.

8 kiace

TenJioBble IBJIEHHS.

TemnoBoe pacmmpenue Ten. [Ipoueccsl miaBieHus 1 OTBEPAEBAHUS, UCITAPEHUS U

KOHJleHcauuu. Teronepenada. BiiakHOCTh BO3/lyXa Ha pa3HbIX KOHTUHEHTAX.

Hemoncmpayuu: 1. Habmonenue tasnus npaa B Boge. 2. CKOPOCTH HCHApeHUs] pa3InyHbIX
xuakocreid. 3. TeroBsle ABUTaTENN OYIyIIETO.

Jlabopamopnvle pabomul (¢ Hcnob30BaHueM obopynoBanusi «Touka pocray): 1. 3meHenus
JUIMHBI Tella TMpH HarpeBaHuu M oxjnaxiaeHuu. 2. OTnuBka mnapaduUHOBOrO cOJJaTHUKA. 3.
Habmronenue 3a mnaBnenueM sipga 4. OT 4ero 3aBHUCHT CKOPOCTh MCIAPEHUS KUAKOCTH? 5.
Habunroienue TemnonpoBoIHOCTH BOJBI U BO3AYXA.

Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

CaMocTosTenbHO (QOPMYIHPYIOT MMO3HABATENBbHYIO 337ady. YMEIT C MOMOIIbIO BOIPOCOB
N00BIBaTh  HEAOCTAIONIYI0 HHpOpManuio. Mcnoiap3oBaHWE HW3MEPHTENBHBIX  HPUOOPOB.
Boimonnenue n1a0opaTopHbIX M MIpakTUYECKUX paboT. JluarHocTMka U yCTpaHEHUe
HEUCHpaBHOCTEN mnpubopoB. BeicTpaumBaHHE TUNOTE3 HAa OCHOBAHUM MMEIOIIMXCS JAHHBIX.
KoHcTpynpoBanue u MoAenpoBaHUE.

BreimonHeHue 3aJaHuil 10 yCOBEPIICHCTBOBAHWIO NMPUOOPOB. Pa3paboTka HOBBIX BapHUaHTOB
onbITOoB. Pa3paboTka M mpoBepka METOAMKH 3KCIEpUMEHTAbHON paboTel. PaboTa B Mambix
rpynmnax. AHaIU3UPYIOT, BBHIOMPAIOT ©  OOOCHOBBIBAIOT CBOE  pEIICHHE, JICHCTBHSL.
[IpeacraBnenue pe3ynbTaTOB MAPHOM, TPYNIIOBOM JEATEIBbHOCTH. YYacTHE B JUAlOre B
COOTBETCTBUU C IIPABUIIAMH PEYEBOTO

IIOBE/ICHHUS.

JJleKTprYecKHe siBJICHHS.

Mukpomup. Mogenu atoma, cymectsoBasime 10 Hadana XIX. Mctopust OTKpBITUS U JENCTBUSA
rajgbBaHuueckoro ayemeHta. Mcropus co3nanus snextpodopHoil Mammubl. OnsiT Bombta.
DNEeKTPUUECKUN TOK B DJIEKTPOIUTAX.

Hemoncmpayuu: (¢ ncnob3oBanuem odopynoBanus «Touka pocray)

1. Monenu aromoB. 2. ['anbBaHWYEeCKHE 3TTEMEHTHIL. 3. DIeKTpoopHOi

MamuHbl. 4. OneiTel BonbTa u 'ansBanu.

Jlabopamopnwvie pabomei: 1. Co3naHue raJbBaHUYECKHX 3JIEMEHTOB U3 MOAPYYHBIX CPEICTB. 2.
DNEKTPUYECKUN TOK B )KUJKOCTIX CO3AAHMS «30JI0TOTO KIIFOUUKA) .

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€TEIIBHOCTH:

VYrpaBnsitoT CBOEH MO3HABATEIBLHONM W Y4eOHOW JesATEIBHOCTHIO IMOCPEICTBOM ITOCTAHOBKH
Lenel, IUTAaHUPOBAaHMsI, KOHTPOJIS,, KOPPEKIMH CBOMX JEHCTBUM M OLIEHKH YCIEIIHOCTH
ycBoeHusa. CpaBHUBAIOT CIMOCOO H pe3yiabTaT CBOUX JIEUCTBUH C 00pa3lioM - JIHCTOM
cornpoBoxkaeHus. OOHapyX HUBalOT OTKJIOHEHHA. OOIyMBIBAIOT MPUYMHBI  OTKJIOHEHUH.
OcCyIeCTBIAIOT CAMOKOHTPOJIb U

B3aUMOKOHTpPOJIb. Vcronb30BaHNe M3MEPUTENBHBIX NMPHOOPOB. BhimonHeHne 1abopaTOpHBIX U
MpaKTUYECKUX padoT. /lnarHocTuka M ycTpaHEHHE HEHCIPaBHOCTEW MpuOOpoB. BricTpanBanue
TUIOTE3 HA OCHOBAaHUY MMEIOIUXCS NaHHbIX. KOHCTpyHpoBaHHe U MOJIEIMPOBaHUE.
DJIEKTPOMATrHUTHBIE SIBJICHHUS.

MaruutHoe moje B BemiecTBe. MarHutHas aHomanus. MarautHele Oypu. PasHoBuaHOCTH
3JIEKTPOU3MEPUTENBHBIX MPUOOPOB. Pa3HOBUIHOCTH 3IIEKTPOABUTATEICH.

Hemoncmpayuu (¢ ucmoab3oBanuem oGopynoBanusi «Touka pocra»): 1. HarmsmHocTb
MOBE/ICHUS BEIIECTB B MarHUTHOM MoJie. 2. [Ipe3enranuu o



MarHuTHOM TI0jJie 3eMJM M O MarHuTHBIX Oypsx. 3. JlemMoHCTpammsi pa3HOBUIAHOCTEH
AIEKTPOU3MEPUTENBHBIX TPHOOPOB. 4. HarmsagHOCTh pa3HOBUIHOCTEH JIEKTPOIBUTATEIICH.
Jlabopamopuwsie pabomsi: 1. VccrienoBanue pa3inyHbIX 3J1EKTPOU3ZMEPHUTEIBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCTIU.

YropaBidoT cBoell MO3HaBaTeNbHON M y4eOHOH JAeATeIbHOCTHIO IOCPEICTBOM IOCTAHOBKHU
Lened, IUIAHUPOBAHUS, KOHTPOJIS,, KOPPEKIMM CBOMX JEHCTBHM M OLEHKH YCIEIIHOCTH
ycBoeHus. CpaBHUBAIOT CHOCOO M pe3yabTaT CBOUX JEHCTBUH C 00paslioM - JIMCTOM
conpoBokaeHusA. OOHapyXuBalOT OTKIOHEHHA. OOIyMBIBAIOT NPUYMHBI  OTKJIOHCHHMA.
OcCyl1ecTBISIIOT CAMOKOHTPOJIb U

B3aMOKOHTPOJIb.

Onruyeckue sABJICHUA.

Hcrounnku cBeTa: TEIJIOBBIE, JIFOMUHECUEHTHBIE, UCKYCCTBEHHbIE. M3roToBieHHE Kamepbl -
o0CKypa W HCCIEeOBaHWE HM300paKEHUs C MOMOINBI0 MoJenud. MHOTroOKpaTHoe H300paskeHHe
IpeAMETa B HECKOJIBKUX IIJIOCKUX 3epKajiax. MI3roTOBUTH MEPUCKOIL U C €r0 MOMOIIBIO IPOBECTH
HaOmonenus. [IpakThyeckoe HCIONB30BAaHME BOTHYTBHIX 3€pKal. 3pHUTENbHbIC WILTIO3UH,
MOPOXKIaEMbIE

npenomieHrneM cBeta. Mupaxu. Pa3Butre BOJTOKOHHOM ONTHKU. VIcrionb30BaHME 3aKOHOB CBETA
B TEXHUKE.

Hemoncmpayuu(c ucroab3oBannem odopynoBanus «Touka pocray)

1. Paznuunble uCTOYHUKY cBeTa. 2. M300pakeHue npeaMera B HECKOIbKUX

IUIOCKHUX 3epkanax. 3. M3o0pakeHue B BOTHYTHIX 3epkanax. 4. Mcmosib3oBaHHE BOJIOKOHHOMN
ONTHUKH. 5. YCTpOHCTBO (poToanmapaToB, KHHOIPOEKTOPOB, KA IOCKOTIOB.

Jlabopamopusie pabomuwi: 1. VI3roToBieHne kamepsl - 00CKypa U UCCIeOBaHUE U300paKeHUs C
nomouipto Mozaenu. 2. Ilpaktuueckoe mnpuMeHeHue IUIOCKUX 3epkan. 3. Ilpaktuueckoe
UCIIOJIb30BaHNWE BOTHYTHIX 3epkail. 4. M3roroBiieHue MepucKomna M HAOIIOJEHHUS C MOMOIIBIO
MOJIEIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCTIU.

YpaBisSOT CBOSH TO3HABATEILHOW M YYEOHOW JEATSIBHOCTHIO TOCPEICTBOM IOCTAaHOBKHU
ueney, IUIAHUPOBAaHUS, KOHTPOJIS,, KOPPEKLIMH CBOMX JCHCTBUA W OLEHKH YCHEIIHOCTH
YCBOCHHUSI. BBIIENSAIOT U (OpMYyIUPYIOT MO3HABATEIbHYIO 1I€Tb. BBIIENAIOT KOJIWYECTBEHHbIE
XapaKTepUCTHKU OOBEKTOB, 3a/laHHble cloBaMHU. [IpHHHMAOT TMO3HABaTEeNbHYIO LeJdb U
COXPAHSIIOT €€ IIPH BBIIIOJTHEHUH

yueOHBIX aeilicTBuil. OCO3HAIOT CBOM JAelcTBUA. VIMEIOT HaBBIKM KOHCTPYKTUBHOTO OOIICHHS B
MaJbIX Tpynmnax.

YesoBek 1 npupoaa

ABTOMAaTHKa B Hamled Xu3HU. [Ipumepsl HCroab30BaHUs aBTOMAaTHUYECKUX YCTPOMCTB B HAyKe,
Ha Tpou3BojACTBE U B ObITy. CpenctBa cBs3u. Paamo u TteneBuiueHue. ANbTEpPHATHBHBIC
WMCTOYHUKHU dHepruu. Busel anekrpocraniuii. Heo0Xo1umMocTh S5KOHOMHY TPUPOTHBIX PECYPCOB
Y WCTOJB30BaHMs, HOBBIX JKOJIOTHYHBIX W Oe30macHbIX TexHosiornil. Hayka m OGe3omacHOCTH
JIIoJei.

Jemoncmpayuu. 1. poroMmaTepuansl U CIANWIBI 1O TEME.

Jlabopamopnvie pabomui: 1. 13yuenue nelcTBUI CPeICTB CBA3H, PaAHO U TEJIEBUICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 0eAMENbHOCIU.

CamocrosiTenbHO  (DOPMYITUPYIOT —TO3HABATEIbHYIO 3aJady. YMEWT (WIM pPa3BHBAIOT)
CIOCOOHOCTH C MTOMOILBIO BOTIPOCOB JTOOBIBATH HEOCTAIOIIYIO HH(OPMAITHIO.

KanennapHo-remaTnyeckoe njaHupoBanme 7 kiacc (34 yaca)

Ne | lata Tema ypoka HUcnonb3zoBanue [IpUMeYaHue

/0 | IpoBeeHUs o0opynoBaHus




Ilnan

dakr

LHeHTpa
€CTeCTBEHHOHAYYHOM
U TeXHOJIOTHYeCKOMH
HanpaBJIeHHOCTeM
«Touka pocra»

1. Beeaenune (14)

BBonnoe 3anstue. Lenu u 3agauun Kommnsroreproe
1 Kkypca. Texnuka 6€30MacHOCTH. o0opyoBaHue
2. Posib 3kcniepuMeHTA B KU3HM YesioBeKa (34)
Cucrema eMHULL, IOHSTHE O KomnsrotepHoe
2 MPSIMBIX U KOCBEHHBIX U3MEPEHUSIX | 000pynoBaHHE
DuU3NYECKUI IKCIIEPUMEHT. O6opynoBanwue st
Bunap! pusnyueckoro sKkCepuMenTa. | JeMOHCTpAIid
[Torpemnocts u3mepenus. Buabt
IOTpeLIHOCTEN U3MepeHus. Pacyér
3 HOTPEIIHOCTH U3MEPEHUSI.
JlabopaTopHas pabota O6opynoBanue ajst
«3mepenne o6bemMa TBEpAOTro 1a00paTOPHBIX PabOT
tenay. [IpaBuna odpopmiaeHus U YUEHUYECKUX
4 nabopaTopHO pabOTHI. OIBITOB
3. Mexanuka (84)
PaBHOMEpHOE U HEPaBHOMEPHOE Ob6opynoBanue yist
5 JIBYKEHUSI. 1abopaToOpHBIX PaboT
['padmyeckoe npeacTapneHue 1 YHCHITHICCKHX
6 IBIKEHIA. ONBITOB (Ha Oa3e
KOMIUIEKTOB JIS
Pemenue rpaduueckux 3anay, 0r9)
pacuerT MyTH U CpeJIHel CKOPOCTH
7 HEPABHOMEPHOTO JABUKCHHUS.
[ToHsITHE HHEPIIUU U UHEPTHOCTH.
[lenTpobexHas cuina..
Cuna ynpyrocrtu, cuiia TpeHHs O6opynoBanue st
Jlaboparopnas pabota 11ab0paTOpHEIX paboT
«HccnenoBanue 3aBUCUMOCTH M yHCHUACCKHX
CHUTBI YIIPYTOCTH, BO3HUKAIOIIEH B OIIBITOB (Ha Oase
HpYKUHE, OT CTENEeHU AepopMaliuu KOMILTCKTOB JIA
10 MIPYKUHBD. Or3)
JlaGopaTopHas pabota
«Onpenenenne ko3 duimenta
11 TPEeHUs: Ha TpUOOMETpe.
JlaGopatopHas pabota Ob6opynoBanue ajs
«HccnenoBanue 3aBUCUMOCTH 1a00paTOpHBIX padboOT
CHUITBI TPEHUS OT CHIIBI Y YYEHUYIECKHUX
12 HOPMAaJILHOTO JIaBJICHUS. OITBITOB
4. 'mapocraTuka (124)
13 ITnotHocTs. 3agaua naps ['epona OO0opynoBanue aist
14 Pemenme 3aa4 TOBBITIIEHHOM ACMOHCTpAIIH




CJIO)KHOCTH Ha pacCyCT IJNIOTHOCTH
BCIICCTBA.

Pemenne 3amad MOBBIIIEHHOMN O6opynoBanwue st
15 CIIOKHOCTH JIEMOHCTpaIuii
JlaBiieHME )XUAKOCTH M raza. 3aKOH
16 [Tackamns
17 Coo0mraronirecs: Cocyibl.
JlabopaTtopHas pabota O6opynoBanue st
18 «M3rotoBnenue Mozenu GhoHTaHA 71a00paTOPHBIX pabOT
Y YYCHUYECKHUX
JlaboparopHas pabota i
ombITOB (Ha 6a3ze
19 «M3roroBnenue Mosenu (hoHTaHA»
KomrIuiekToB st OI'D
3akon [lackans. JlaBienue B
KUJKOCTSX U rasax.
['unpaBiryecKre MalIHHEL.
20 CooOmiaromnmecst COCy/Ibl.
BrrTankuBaromias cuia. 3aKoH O6opynoBanue yist
21 Apxumena. JIEMOHCTpAIHii
JlabopaTopHas pabota O6opynoBanue ajst
«BrIsicHEeHUE yCIIOBUS MIIaBaHUS 1a00paTOPHBIX PAOOT
TEI». U YUEHUYECKUX
22 OTIBITOB
biok 3amau Ha 3akoH Ilackamns, O6opynoBanue 1
23 3aK0H Apxumena. JIEMOHCTpAIHii
bnok 3amau Ha 3akoH [lackans,
24 3aKOH Apxumena.
5. Cratuka (104)
25 biok. Peryar. Ob6opynoBanue amst
PaBHoBecue TBEpABIX TE€I. MOMEHT ACMOHCTpAllH
26 cubl.IIpaBuino MOMEHTOB.
Lentp Tsxectu. MccnenoBanue O6opynoBanue st
27 Pa3IMYHBIX MEXaHUYECKUX CUCTEM JEMOHCTPALIMI
KomOuHMpoBaHHBIE 3a1a4H,
28 HCIIOJIb3YS YCIIOBUS PABHOBECHSI.
KoMmOuHMpoBaHHBIE 33a1a4H,
29 WCIIOJIB3YsI YCIIOBUSI PABHOBECHS
JlaGopaTopHas pabota O6opynoBanue ayst
«M3rotoBnenue padboTaroriei 71a00paTOpHBIX PaboT
cuctembl 0510k0B». OpopmieHne 1 yYEHUYECKHUX
30 paboTHI. OTBITOB (Ha 0aze
KOMILIEKTOB i1 OI'D
Pabora Hanx mpoexToM «biokm.
JlaGoparopHas paboTa
«M3roroBnenue paboTaromiei
31 CHUCTEMBI OJIOKOBY.
32 JlaboparopHuas paborta O6opynoBaHue IS




«HM3roroBnenue paboTaromniei
CUCTEMBI OJIOKOBY.

71a00paTOpHBIX paboT
U YYCHHUECKUX

OITBITOB
33 Odopminenue paboThl. KomrmbrotepHoe
34 3ammra MmpoeKToB. obopyzoBatne
KanenaapHo-temaTnyeckoe njiaHuponanme 8 kiacc (34 yaca)
Ne | Jlata Tema ypoka HUcnonb3zoBanue IIpYUMeYaHue
/1 | MpOBENEHUs o0opynoBaHus
IInan | dakr IenTpa .
eCTeCTBeHHOHAYYHOM
U TeXHOJIOTHYeCKOM
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenne (14)
BBoanoe 3anstue. Lenu u KomnbsrotepHoe
3amaun Kypca. TexHuka o0opyoBaHue
1 0€30IMaCHOCTH.
2. TennoBbie siBjeHus (12 1)
Pa3znooOpasue TemnoBbIx KomnbsrotepHoe
aprneHuil. TemnoBoe pacmupenne | 0o0opyIoBaHUE
2 TeJL.
Jlaboparopnas pabota Ob6opynoBanue st
«VI3MeHeHus JIMHBI Tella pu mabopaTOpHBIX paboT
HArpeBaHUU M OXJIKICHUN. ¥ YICHUYECKHUX
3 OTIBITOB
Tennonepenaua Habmonenune ObopynoBanue st
TETUIOTIPOBOAHOCTH BOJIBI U JIEMOHCTpAIHA
4 BO3/IyXa.
JlaGopatopHas pabota O6opynoBanue s
«M3mepenue ynenpHOu 1ab0paTOPHBIX paboT
TETUTOEMKOCTH Pa3IHYHBIX U YYEHUYECKHX
5 BEILIECTBY. OTBITOB (Ha Oa3ze
[TnaBneHue u oTBEpACBAHUE. KommekToB Ans O3
JlabopaTtopHas pabota «OTiMBKa
6 napa(uHOBOIO COJAATUKAY
JlaGopatopHas pabota O6opynoBanue ais
«Habmronenue 3a riaBjieHueM 1ab0paTOPHBIX PaboT
JbIa Y YUEHUYECKUX
7 OIIBITOB
Pemienne onuMuaHbIX 3a1a4 O6opynoBanue AJis
Ha ypaBHEHHE TETIOBOTO JIEMOHCTpAIHiA
8 Oananca
Pemrenne onmummnuaHpIX 33129 O6opynoBanue st
9 Ha pacy€T TEIJIOBBIX MPOLIECCOB | JIEMOHCTpAIMil
10 Jlaboparopus kpucTayuiorpadum.
VcnapeHre u KOHJICHCAIIHS. ObopynoBanue st
11 JIEMOHCTpALi
CocraB atmocdepsl, O6opynoBanue s
12 HaOII0ZICHUE TTepexoa JIEMOHCTpAIIHA




HCHACBIIICHHBIX I1apOB B
HaCBhIIIICHHBIC.

BnakxHOoCTh BO3/1yXa Ha pa3HbIX ObopynoBanue st
13 KOHTHHEHTaX JIEMOHCTpAITHA
3. DaekTpuyeckue sipjaeHus (84)
Mukpomup. Moaenu aroma, O6opynoBanue st
14 cyliecTBoBaBIIMe 10 Hayana XIX | neMoHcTpanuit
HcTopust OTKpBITUS U IEHCTBHS KommnberoTepHoe
15 rajbBaHU4YECKOro dJIEMEHTA obopyoBaHue
HcTopus cozganus
31EKTPOhOPHOI
16 MaIlIHHBI
OnpiTel Bonbra. Onextpuueckuit | KommnbrorepHoe
17 TOK B DJIEKTPOJIUTAX. obopynoBaHue
Pemenue onummuaaaeix 3a1ad Ha | OOOpynoBaHHe ISt
18 3aKOHBI ITOCTOSIHHOTO TOKa JIEMOHCTpAIHi
Habmtoienue 3aBucumoctu ObopynoBaHue st
COIPOTHBIICHUS MPOBOTHUKA OT JIEMOHCTPAITHA
19 TEMITEPaTYpHI.
JlabopaTopHas pabota O6opynoBanue st
«Omnpenenenue CTOUMOCTH n1abopaTopHbBIX paboT
U3pacX0J0BaHHOM U YYCHUYECKHIX
AJIEKTPOIHEPTUU OmBITOB (Ha Oa3e
M0 MOIIIHOCTH MOTPEOUTENS M IO | KOMIUIEKTOB Jii1st OI'D
20 CUETUUKY»
Pemienne onumnuaaHbIx 3a1a4 O6opynoBanue st
21 Ha TEIJIOBOE JIEWCTBUE TOKA JIEMOHCTpALHi
4. DyieKTpoOMarHuTHble siBJieHus (34)
DIeKTPOMarHUTHBIC SIBIICHUSI. ObopynoBanue st
DNeKTpOU3MEpPHUTEIbHbBIE JIEMOHCTpAITHi
22 npuoOOpHI.
MarauTHast aHOMaJIHsL. ObopynoBanue st
MarauTHsble JIEMOHCTpALUI
23 Oypu
PasnoBugHOCTH
24 AIIEKTPOABUTATETICH.
5. OnTnueckue siByaeHus (74)
VIcTOYHUKH CBETA: TEIIOBHIC, ObopynoBanue st
25 JIFOMHHECIICHTHEIC JIEMOHCTPAITHIA
DKCTepUMEHT Ha0I0ICHHE.
MHorokpatHoe u300paxeHue
peaMeTa B HECKOJIbKUX TUIOCKUX
26 3epKajax.
M3roToBUTH NEPUCKOI H C €TO ObopynoBanue J1st
MTOMOIIIBIO ITPOBECTH JIEMOHCTpAITHH
27 HaOJI0ICHUS
[TpakTHUeckoe UCIOIb30BaHE ObopynoBanue yist
28 BOTHYTBIX 3€pKaJl JIEMOHCTpAIU
29 3puTeNbHbIE UILTIO3HH, ObopynoBanue yist




MOPOKIAEMbIE TIPEITIOMIICHUEM JIEMOHCTpAITH
ceera. Mupaxu.
30 Pa3BuTHe BOJIOKOHHOM OIITHKHU
Hcmonbp30BaHue 3aKOHOB CBETA B
31 TEXHUKE
6. HesroBek u nmpupoaa (44)
32 ABTOMAaTHKa B HALLIEH KU3HU . KomnsrotepHoe
BaHU
33 Panuno u renesunenue obopyznioBane
AJbTepHAaTUBHBIC UCTOUHUKH
34 sHepruu. Bupl anexkrpocraniui
Hayka cerognsi. Hayka u
35 0€30I1aCHOCTD JIFOZIEMN.




