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Ils1anupyembie pe3yabTaThI
OCBOCHHUS NMPOrPaMMbl BHEYPOUHOM IEATEJIbHOCTH «JKCIIEPUMEHTAPHI 110 PU3NKeE»
¢ HCNOJIb30BaHMeM 000opynoBaHud HeHTpa «Touka pocra» B 7-9 Ki1accax.

Peanusanus nporpammsl CHOCOOCTBYET TOCTHKEHUIO CIEAYIOMINX Pe3yJbTaTOB:
JInyHOCTHBIE:
B cepe MTUUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JCHCTBHUM yUaluXCs:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY y4eOHOMY MaTepuaiy U crnocodam
pelieHus: HOBOM 3a/1auu;

* OpUEHTAIUs Ha IOHUMAaHKE IIPUYKH yCIlieXa BO BHEYYEOHOU J1eATENbHOCTH, B TOM UUCIIE
Ha CaMOAHAJIU3 U CAMOKOHTPOJIb PE3YyJIbTaTa, HAa aHAJIU3 COOTBETCTBUS PE3YyJIbTATOB
TpeOOBAHMAM KOHKPETHOM 3a7auH;

* CIIOCOOHOCTD K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICUTHOCTH BHEYUEOHOM
NEATEIIbHOCTH;

Obyuarowuiics noayyum 603MOHCHOCMb OJisl POPMUPOBAHUSL:

° BHYTpeHHeﬁ IMO3NIHH IIKOJIBHHUKA Ha YPOBHC ITOJIOKHUTCIIbHOI'O OTHOHICHHU K IIIKOJIC,
ITIOHMMaHU H€O6XOI[I/IMOCTI/I YUYCHUA, BBIPAKCHHOI'O B Hp€06HaHaHI/II/I yqe6H0-
ITIO3HAaBAaTCIIbHBIX MOTHUBOB,

* BBIPQXKEHHOM YCTOMUMBOW y4eOHO-TI03HABATEILHON MOTUBAIIMHN YUCHUS;

* YCTOMYHMBOTO YYCOHO-TI0O3HABATEIILHOTO HHTEPECa K HOBBIM OOIIMM CIIOCO0aM pelIecHUs
3a1ad4.

MeTtanpeamerHsbie:
B cdepe peryJATHBHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUMA yUAIIUXCA:

¢ INTaHUPOBATh CBOH I[eﬁCTBHH B COOTBETCTBUM C IIOCTABJIICHHOM 33,[[3‘-16]?1 " yCIIOBUAMMU €C
peain3alii, B TOM YUCJIIC BO BHYTPCHHCM IIJIAHC,

* YUUTHIBaTh YCTAHOBJICHHBIE MTPABHJIA B IUIAHUPOBAHUU U KOHTPOJIE CIOCO0a PelleHUs;
* OCYLIECTBIIATh UTOTOBBIM U ITOIIATOBBIM KOHTPOJIb 110 PE3YIbTATY;

* OI[EHUBATH NMPABWILHOCTh BHITIOJTHEHUS JCHCTBUS HAa YPOBHE aJIcKBAaTHOU
PETPOCIIEKTUBHOM OIIEHKH COOTBETCTBHSI PE3YIbTATOB TPEOOBAHUSM JTAHHOM 3a7a4H U
3aJJa4HOi 001aCTH;

* QJICKBAaTHO BOCIIPUHUMATh MPEAJIOKEHUS U OLICHKY YUUTEIICH, TOBAPUILIEH, pOJIUTENCH U
IPYTUX JIFOIEH;

* pa3M4aTh COCO0 U Pe3ysIbTaT JEHCTBUS.
Obyuarowuiics noay4um 603MONCHOCIb HAYYUMCA!
* B COTPYJIHUYECTBE C YUNUTEJIEM CTaBUTh HOBBIC YUCOHBIC 3a/1a4H;

® IIPOSABJIATD ITO3HABATCIIbHYIO HHUIHATUBY B y‘{€6HOM COTPYAHHUUYCCTBC,



* CAMOCTOSITENBHO aJICKBATHO OLIEHUBATh MPABWIBHOCTD BBIMIOJIHEHUS IEUCTBUS U
BHOCHUTBH HEOOXOIMMbIC KOPPEKTUBHI B UCIIOJIHEHHE KaK IO X0y €r0 pean3aliuu, TaK U B
KOHIIE TEUCTBUSL.

B cepe no3naBareibHBIX YHUBEPCATBHBIX YUEOHBIX JECHCTBUM yUaITUXCS:

* OCYILECTBIIATH IOMCK HEOOXOAUMOI HH(POPMALIMH JIJIs1 BBINIOJHEHUSI BHEYUEOHBIX
3aJJaHUI C MCMOJIb30BaHNEM YUYEOHOMN JIUTEPATYPHI U B OTKPHITOM UH()OPMAIIMOHHOM
IPOCTPAHCTBE, SHIUKIONEANN, CIIPABOYHUKOB (BKIIIOYAs AIEKTPOHHBIE, IIU(PPOBHIE),
KOHTPOJINPYEMOM IPOCTPAHCTBE

WHurepHera;

* OCYUIIECTBJIATH 3aMUCh ((puKcalrio) BEIOOPOUHON HHPOPMAIIH 00 OKPY>KAIOIIEM MUPE U
o0 cebe caMoM, B TOM 4Hclie ¢ ToMoIbio nHCTpyMeHToB UKT;

* CTPOUTH COOOIIIEHHUS, TPOCKTHI B YCTHOM U MUCbMEHHOU (opMe;
* IPOBOJIUTHh CPABHEHUE U KJIACCU(PHUKALIMIO 110 33JIaHHBIM KPUTEPHSIM;
* YCTaHABJIMBATh IPUUMHHO-CIICACTBEHHBIE CBSI3U B U3y4a€MOM KpYTe€ SBJICHHI;

* CTPOUTH pacCykaeHus B GopMe CBSI3U MPOCTHIX CYKACHUN 00 00BEKTE, €r0 CTPOCHUH,
CBOMCTBaX M CBA3aX;

Obyuarowuiics noayyum 603MOHCHOCHb HAYYUMBCAL

* OCYIIECTBIIATH PACIIUPEHHBIN MTOUCK HH()OPMAITUH C UCTIOIB30BaHUEM PECYPCOB
oubnuotex u cetu MIHTEpHET;

* 3aMKMChIBATh, PUKCUPOBATH HHPOPMALUIO 00 OKPYKAIOIIUX SIBICHUSIX C IIOMOIIBIO
nHctpymeHToB UKT;

* 0OCO3HAHHO M MPOU3BOJIBLHO CTPOUTH COOOIIEHUS B YCTHOW U TUCBMEHHOM (hopMe;

* OCYIIECTBIIATH BBIOOP Hanbosiee 3(p(heKTUBHBIX CITIOCOOOB PEILICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHIA;

* CTPOUTH JIOTHYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBJIECHUE TPUUYNHHO-
CJICJICTBEHHBIX CBSI3CH;

* MOT'YT BBIMTH Ha TEOPETUUYECKUN YPOBEHb PELICHUS 33/1a4: PELIECHUE MO ONPEACIIEHHOMY
IJ1aHy, BJaJ€HUE OCHOBHBIMU IPUEMaMU PELIEHUs, OCO3HAHUS AESTEIBHOCTH IO
PELICHUIO 33]1a4H.

B cepe kKOMMYHUKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX JEHCTBUN yUallIUXCS:

* AJICKBATHO MCIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXKIE BCETO - PEUEBBIE, CPEACTBA JJISI
pelIeHusl pa3IMYHbIX KOMMYHUKATUBHBIX 33724, CTPOUTh MOHOJIOTHYECKOE COOOIIICHUE,
BJIQJICTh TUAJIOTMYECKON (hOPMOI KOMMYHMKAIIMK, UCTIOJIb3Ysl, B TOM YHCJIE CPEJICTBA U
unctpyMmentsl UKT u quctaniimoHHoro oomenHus;

* TOITyCKaTh BO3MOXXHOCTH CYITIIECTBOBAHUS Y JIFOJICH Pa3IMUHBIX TOUYEK 3PEHUS, B TOM
YHUCJIe He COBITAJIAIOIINX C €T0 COOCTBEHHOM, 1 OPHEHTUPOBATHCS HA MO3UIIMIO TTapTHEPa B
OOIIICHUHU B B3aNMOJICHCTBUU,

* YUUTHIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHBIX TO3ULIUN B
COTPYJHUYECTBE;



* popMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIINIO;

¢ JOTOBApPUBATLCA U IIPUXOOUTH K O6H1€My PELUICHUIO B COBMECTHOM ACATCIBHOCTH, B TOM
YHUCJIC B CUTYyAllMU CTOJIKHOBCHHA HHTCPCCOB,

Obyuarowuiics noiyyum 603MO*CHOCHb HAYUUMbCA!

* YYUTBHIBATh U KOOPJIMHUPOBATH B COTPYJHUUYECTBE OTIUYHBIE OT COOCTBEHHOMN MO3UIINHI
JIPYTUX JIFOJIEH;

® YUUTBIBATH PA3HbIC MHCHUS U HHTCPCChI U 00OCHOBBIBATh CO6CTB€HH}’IO IIO3HUIHIO,
* IOHUMAaTh OTHOCUTEIBHOCTh MHCHUHU U IMoAX0a0B K PCIICHUIO HpO6JI€MBI;

* APTYMEHTHUPOBATH CBOIO MO3ULIMIO U KOOPAUHUPOBATH €€ C MO3ULHUSIMH NapTHEPOB B
COTPYJIHUYECTBE MIPHU BbIPAOOTKE OOILETO PEIICHHs] B COBMECTHOM €SI TEILHOCTH;

¢ 3a1aBaThb BOIIPOCHI, HCO6XOI[I/IMBIC AJIS OpraHu3alu COOCTBEHHOM ACATCIIBHOCTHU U
COTPYAHHUYICCTBA C ITAPTHCPOM;

* OCYILICCTBIISITh B3aMMHBIN KOHTPOJIb U OKa3bIBATh B COTPYAHHNYICCTBC HGO6XOI[I/IMYIO
B3aMMOIIOMOIIb.

IIpeamerHsbie:

- OPUCHTHUPOBATHLCA B SABJIICHUAX U 00BEKTax OKPYKaromero Mmupa, 3HaTb IrpaHrIbl UX
IMPUMCHUMOCTH,

- IOHUMATh onpeieNeHus (PU3NUECKUX BEIMYMH U TOMHUTH ONPEAEstonue (opMybl;

- MOHUMATh KakKUM (PU3UYECKUM MPUHIUIIAM U 3aKOHAM TIOIUUHSIIOTCS T€ WM UHBIC
O0OBEKTHI U SIBJICHUS TTPUPO/IBI;

- 3HAHKWE MOJIENIY MTOMCKa PEIICHUH 1S 3a7a4 1o (PU3HKE;

- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJIENIN SIBJICHUN U 00BEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATH YCIIOBUE 3a1a4U;

- nepeopMyIUPOBATh U MOJICIUPOBATH, 3aMEHSITh UCXOJIHYIO 3aJ1auy JAPYrou;
- COCTABJISTH ILJIaH PELICHUS,

- BBIJIBUT'aTh U MIPOBEPSITH MPEIaraeMple JJIsl PELIEHUS] TUIIOTE3bI;

- BJIaJICTh OCHOBHBIMH YMCTBEHHBIMH OTICPAITUSMH, COCTABJISIFOIIIMMHU TTOWCK PEIICHHS
3a1a4i.



Coaep:xaHue nporpaMMbl BHEYPOUYHOI 1eITeJIbHOCTH

7 KJIace

Beenenne. BrogHoe 3ansarue. llenu u 3anaum kypca. TexHuka 6€30mMacHOCTH.
PoJib 3kcniepuMeHTa B )KM3HU YeJI0BEKA.

Teopus: I3ydnTh OCHOBBI TEOPUU MOTpeIHOCTEN. [lorpenHoCTH NpsIMBIX 1 KOCBEHHBIX
M3MEPECHUHN, MAKCUMAJIbHAS MTOrPENTHOCTh KOCBEHHBIX U3MEPEHHH, YUYET NOTPEIIHOCTEN
U3MEPEHUH Mpu nocTpoeHuu rpadgukos. [IpencraBienue pe3yabTaToB U3MEPEHUN B
dbopme TabnuIl U TpauKoB.

IIpaxmuxa: OCHOBBI TEOPUH MOTPEITHOCTEH PUMEHSTH ITPH BBITOJTHCHUH
IKCIIEPUMEHTAIBHBIX 33]1a4, PAKTUYECKUX PA0OT. (C HCIMOJIb30BAHNEM 000PY/I0BAHMS
«Touxka pocra»)

Xapaxmepucmuka OCHOBHBIX BUO08 0eSAMENbHOCHIU:

[TpuBOoAUTH MPUMEPHI OOBEKTOB U3YUEHUS PU3HKHU ((PU3HUECKUE SIBICHUS, (PU3MUECKOE
TEJ0, BELIECTBO, (u3nueckoe nose). Habmoaars 1 aHamM3upoBaTh (PU3NYECKUE SABICHUS
(pukcupoBaTh UBMEHEHUS CBOMCTB OOBEKTOB, CPABHUBATH UX U 0000ILATS).
[To3HAaKOMUTBCS C SIKCIIEPUMEHTAIIBHBIM METOJIOM HcciieioBaHus pupoibl. COopka
npuOOpOB U KOHCTPYKUMA. Mcrionp30BaHue U3MEPUTETbHBIX TPUOOPOB. BeinonHeHne
7a00paTOPHBIX U MPAKTUYECKUX padOT. J(MarHocThka U ycTpaHEHUE HEUCIIPABHOCTEM

npuOopoB. BeicTpanBaHue rUIIOTE3 HA OCHOBAaHWU MMEIOIINXCS JIAHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEeHUE. [ 'padudeckoe npeacTaBiecHue
nBKeHus. Pemenue rpaduueckunx 3amad, pacueT MyTH U CPEAHEN CKOPOCTH
HEpaBHOMEPHOTO JBKeHus. [lonsTue nnepuuu u uneptHoctu. LlenTpobdexxHas cuna.
[Tpumenenue qaHHBIX GU3UUECKUX TMOHATUN B KU3HENCITEIHOCTH YenoBeka. Cuia
YIPYTOCTH, CHJIa TPCHUS.

lIpaxkmuxka: ViccnenoBanue 3aBUCUMOCTH CHJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTeneHu aepopManuu npyxxkunbsl. OnpeneneHue ko3pUIMeHTa TPEHUs Ha
Tpubometpe. (¢ ucnosib3oBanueM odopynoBanusi «Touka pocray)

HCCJ’IC}IOB&HI/IC 3aBUCUMOCTHU CUJIbI TPECHHUA OT CHUJIBI HOPMAJIbHOI'O JTaBJICHHUS.
Xapakmepucmuka OCHOBHBIX U008 0esIMEeNbHOCIL

Ananu3 Tabnun, rpadukos, cxeM. [Toruck oObsicHeHNs HAOII01a€MbIM COOBITHSIM.
Omnpenenenre CBONCTB MPUOOPOB MO YEPTEKAM U MOJACIISIM. AHAIIA3 BO3HUKAIOITIX
npoOiaeMHBIX cuTyanuii. 13o0paxaTh CHCTEMY KOOPIMHAT, BHIOMPATH TEJIO OTCUYETA U
CBSI3BIBATh €T0 C CUCTEMOM KoopaAnHAT. Mcroap30BaTh cUCTEMY KOOPAWHAT /ISl U3YUCHUS
MPSIMOJIMHEWHOTO JBMKeHUs Tena. COopka mpubopoB 1 KOHCTpyKumid. Mcmonas3oBanue
U3MEPUTENTLHBIX TPUOOPOB. BhImomHeHne 1ab0paTOPHBIX U MPAKTUIECKUX padoT (¢
ucnosib3oBaHueM ooopyaoBanusi «Touka pocray). J[marnocTika u ycrpaHeHue
HEUCITPaBHOCTEH mpruOopoB. BricTpanBaHue THMOTE3 HA OCHOBAHUN UMEIOIINUXCS JaHHBIX.
KoHcTpynpoBanue u mojaenupoBanue. BrinogHeHre 3alaHuid 10 YCOBEPIIEHCTBOBAHUIO



npubopoB. PazpaboTka HOBBIX BapHaHTOB ONMBITOB. Pa3paboTka u mpoBepka METOUKU
IKCIIEPUMEHTaIbHON paboThl. PaboTa B MasbIx rpymnmnax. AHATU3UPYIOT, BBIOUPAIOT U
000CHOBBIBAIOT CBOE pelieHue, nenctus. [Ipeacrapienue pe3ynbTaToB MapHOH,
IPYIIIIOBOU IEATEIIBHOCTH. Y YaCTHE B AUAJTIOTE B COOTBETCTBUU C MTPABHIIAMH PEUYEBOTO
ITIOBEJICHUSI.

I' uapocraTuka.

Teopus: 3akon ApxuMmena, 3akoH [lackans, rUApOCTaTUUECKOE AaBICHUE,
COOOINAIOIIUECS COCY b, THAPABINYCCKIE MAITHHBI.

Ipaxmuxa: 3a0ayu: BEITATKABAIOIIAS CHJIa B PA3TUYHBIX CHCTEMax; MPUOOPHI B 3aa4ax
(coolmraromuecs: COCy/ibl, THIPABIMUYECCKHUE MAIIIUHBI, PhIYaru, OJIOKH).
DKCIIepUMEHTATBHBIC 33/ IaHUS

1 )uzmepenue cuiibl Apxumena, 2)u3MepeHre MOMEHTA CUJIbI, IEUCTBYIOLIETO Ha pblyar,
3)uzmepenue

paboThI CUJIBI YIIPYTOCTH IIPU MTOABEME TPY3a C MOMOLIBIO MTOABHKHOTO WU
HETIOIBIDKHOTO OJIOKA. (€ MCMoIb30BaHueM o6opynoBaHus «Touka pocra)

Xapakmepucmuka OCHOBHbBIX BUO0E OesIMENbHOCU.

AHanu3 tabaui, rpagukos, cxem. [louck o0ObsicHeHns HaOI0gaeMbIM coObITHSIM. COOpKa
npuOOPOB U KOHCTPYKUUH. Mcrosib30BaHUE N3MEPUTEIBHBIX TPUOOPOB. BrinonHenue
71a00paTOPHBIX U MPAKTUYECKUX paboT. JlnarHocTuka u ycTpaHeHHue HEUCTIPAaBHOCTEN
npuOopoB. BricTpanBaHue runore3 Ha OCHOBaHUU UMEIOIIUXCS TaHHBIX.
KonctpyunpoBanue u MmoaenupoBanue. PaboTa B ManeIx rpymnmnax. AHaIU3UPYIOT,
BBIOMPAIOT U 0OOCHOBBIBAIOT CBOE peleHue, neicTaus. [IpeacraBnenue pe3ynbTaToB
MapHOM, TPYNIOBOM earenbHOCTH. [loroToBKa cO00IIEeHNI U JOKIaI0B. YYacTHE B
JIAAJIOTE B COOTBETCTBUH C IPABUIIAMU PEUYEBOTO MTOBEICHMUS.

Cratuka.

Teopus: biok. Peryar. PaBHoBeCHE TBEPABIX TEJI. Y CIIOBUS PaBHOBECUS. MOMEHT CHUJIBL.
[IpaBuno moMeHTOB. LleHTp TskecTu. MccnenoBanre pa3anyHbIX MEXaHUYECKUX CUCTEM.
KomOuHupoBaHHbIE 3a/1a4u, UCTIOIL3YS YCIOBUS PABHOBECHS.

Ilpaxkmuxka: VIzroroenenue paboTaroieil CUCTEMbI OJIOKOB.
Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCIU.

AmHanu3 tabnuil, rpagukoB, cxeM. [lonck oObsCHEHN HAOTIOJAEMBIM COOBITHSIM.
Omnpenenenre CBOMCTB MPUOOPOB MO YepTek aM U MOACISAM. AHAIIN3 BOZHUKAIOIINX
npoOiemMHbIX cuTyanuii. HabmonaTe aeiicTBrue mpocThiX MexaHu3MoB. [103HAKOMUTBCS €
buznyeckoit MoAeNbIo «abCoMIOTHO TBEPIOE TeIoy». PemmaTh 3a1aun Ha MpuMEHEeHNe
ycioBusi(IipaBuiia) paBHOBeCHs phiuara. [I[puMeHsTh yciioBue (MPaBUiIo) paBHOBECHS
pbluara i OObSICHEHUS IEUCTBUS PA3IMUHbIX UHCTPYMEHTOB, UCIIOJIb3YEMbIX B TEXHUKE
u B ObITy. COOpKa nMpuOOpOB M KOHCTPYKIMiL. cnonp30BaHe HU3MEPUTENbHBIX MPUOOPOB.
BrimotHeHE 1a00paTOPHBIX U MPAKTUUECKUX paboT. J(marnoctuka u

yCTpaHEHHE HEUCIPaBHOCTEN TprOOPOB. BricTpanBaHue runore3 Ha OCHOBAaHUH
uMerouxcs qanubix. KonctpynpoBanue u MmojaenrpoBanue. BelloaHeHre 3a1aHui o
YCOBEPIIIEHCTBOBAHMIO IPrOOPOB. Pa3zpaboTka HOBBIX BapuaHTOB OMBITOB. Pa3paboTka n
IPOBEpPKa METOJUKH IKCIIEPUMEHTAIILHON paOOTHI.



PaGota B ManbIx rpynmnax. AHaIU3UPYIOT, BBIOUPAIOT 1 00OCHOBBIBAIOT CBOE pEIICHNUE,
nerictBus. [Ipencrasienne pe3ynbTaToB NapHOM, IPYyNIIOBOM AessTenbHOCTH. [loaroroska
co001eHuH 1 10K1a10B. OCYIIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY J1€ATEIbHOCTH.
VYyactre B 1Majiore B COOTBETCTBUU C IIPABUJIAMH PEYEBOTO MOBEJCHUS.

8 kiaacce

TenJioBble ABJIEHUS.
TertoBoe pacmpenue ten. [Iporeccsl miaBieHnuss 1 OTBEPACBAHUS, UCTIAPEHUS U
KoHJeHcanuu. Temnonepenaya. BiaxkHOCTh BO3/1yXa Ha pa3HbIX KOHTUHEHTaX.

Hemoncmpayuu: 1. Habmonenue tasuus jibjaa B Boje. 2. CKOpocTy ucnapeHus
pa3IMyHbIX KUAKOCTeH. 3. TemnoBble 1BUraTenu Oyymero.

Jlabopamopuvie pabomul (¢ HcoJIb30BaHHeM o0opynoBanus «Touka pocrar): 1.
W3meHeHus JJIMHBI Tejla IPU HarpeBaHUM U oxJaxaeHuu. 2. OTirBKa napaduHOBOTO
conparuka. 3. Habntogenue 3a riaBiaeHueM Jipaa 4. OT 4ero 3aBUCUT CKOPOCTh
ucrapeHus xxuakoctu? 5. HabmroaeHre TerionpoBOAHOCTH BOIBI U BO3AyXa.

Xapakmepucmuka OCHOBHbBIX BUO0E OesIMENbHOCMU.

CamocTrosTenbHO (HOPMYIUPYIOT MO3HABATEIBHYIO 337]a4y. Y MEIOT C MTOMOIIbIO BOIPOCOB
N00BIBAaTh HEJOCTAIOINIYI0 HH(pOopMalnio. Vcnoib30BaHue H3MEPUTEIBHBIX IPUOOPOB.
Brinonnenue 1abopaTopHbIX U MPAKTHUECKUX paboT. JIMarHoCcTUKa U yCTpaHEHHE
HEUCTPaBHOCTEN MPUOOPOB. BricTpanBaHue rUMOTE3 HA OCHOBAaHUY UMEIOIITUXCS JaHHBIX.
KoHcTpynpoBaHue 1 MOJIETUPOBAHHUE.

BrinonxneHnue 3ajaHuii Mo yCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3zpaboTka HOBBIX
BAapUAHTOB OMbBITOB. PazpaboTka u mpoBepka METOJIUKHU IKCIEPUMEHTAILHON PabOTHI.
Pabota B ManbIx rpynmnax. AHaIM3UPYIOT, BEIOUPAIOT U 00OCHOBBIBAIOT CBOE pEIlICHUE,
nevicteus. [lpencrasinenne pe3yiapTaToB IMTapHOW, TPYIIIOBOU AEATEIBHOCTU. Y YacTUE B
JIAAJIOTE B COOTBETCTBUU C MPABUJIAMU PEYEBOTO

IIOBCICHMA.
3J’I€KTpH‘-leCKI/Ie ABJICHUA.

Muxkpomup. Mozenu atoma, cymecrsoBasiume 10 Hadana XIX. Mctopust OTKpbITHS U
JEHUCTBUS TaTbBAHUYECKOTO dieMeHTa. VicTopus co3ganus J1eKTpohOpHON MAITUHBI.
OmnpiT BonpTra. DIEKTPUUYECKHM TOK B AJEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBaHueM odopynosanusi «Touka pocra»)
1. Mogaenu atomoB. 2. ["anbBaHHYECKHE dJIEMEHTHI. 3. DIeKTpohOpHO
MarmuHbl. 4. OnbiTel Bonbta u ['anbpBaHmy.

Jlabopamopnvie pabomwi: 1. Co3naHue raibBaHUYECKUX 3JIEMEHTOB U3 MOJIPYUHBIX
CpPEACTB. 2. DIEKTPUUECKUIN TOK B JKUJIKOCTSIX CO3JAHUS «30JI0TOTO KITFOUHKA .

XapakmepucmuKa OCHOBHBIX BHJA0B JCATCIBHOCTH!



VYpaBisitoT cBO€i MO3HABATENBHON U YU€OHOM JeATENbHOCThIO TOCPEACTBOM MTOCTAHOBKHU
LeJIed, TIIAHUPOBAHUS, KOHTPOJIS, KOPPEKIIMU CBOMX JACHMCTBUM U OLIEHKH YCIIEITHOCTH
ycBoeHus. CpaBHUBAIOT CIIOCOO U PE3yJIbTaT CBOUX JEHCTBUI C 00pa3LioM - JIMCTOM
conpoBoxaeHus. OOHapyKUBarOT OTKJIOHEHUA. OO1yMBIBAIOT IPUYHUHBI OTKJIOHEHHUH.
OCyIIECTBIISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VIcONb30BaHe H3MEPUTENIBHBIX TPUOOPOB. BellonHeHNe
7a00paTOPHBIX U MPAKTUYECKUX padOT. J[MarHocTHKa U yCTpaHEHUE HEUCIIPABHOCTEM
npudopoB. BricTpanBaHye runoTe3 Ha OCHOBAHUM UMEIOIINXCS TAHHBIX.
KoHcTpynpoBaHue 1 MOJIETUPOBAHHUE.

BJIeKTpOMaFHI/ITHble SABJICHUS.

MarnuTHoe nosie B BeuiecTBe. MarautHas aHomanusi. MarautHslie O0ypu. PasHoBuHOCTH
AIIEKTPOU3MEPUTEIBHBIX TPUOOPOB. Pa3HOBUIHOCTH 3JIEKTPOABUTATEIIEH.

HHemoncmpayuu (¢ ncnoab3oBanneM ooopynoBanusi «Touka pocra»): 1. HarsgHocts
MOBEJICHUSI BEIIECTB B MArHUTHOM TMoJe. 2. [Ipe3enTanuu o

MarHMTHOM I10Ji€ 3eMJIU U O MarHUTHBIX Oypsix. 3. JleMoHcTpalusi pa3HOBUHOCTEM
AIIEKTPOU3MEPUTENLHBIX PUOOPOB. 4. HarlisiIHOCTh pa3HOBUIHOCTEH
AIEKTPOIBUTATEIICH.

Jlabopamopnsie pabomuwi: 1. iccnenoBanue pa3inuHbIX 3JIEKTPOU3MEPUTEIbHBIX
puOOpOB.

Xapaxmepucmuka OCHOBHBIX BUO08 0CeSAMENbHOCMU:

VYpaBisoT cBOEH MO3HABATENBLHOM U yUEOHOM! AESITENbHOCTBIO TIOCPEICTBOM ITOCTAHOBKH
LeJIeN, TIIIAHUPOBAHHUSL, KOHTPOJISL, KOPPEKIIUU CBOUX JEHCTBUM U OLIEHKH YCIIEIIHOCTH
ycBoeHusi. CpaBHUBAIOT CIIOCOO U Pe3yIbTaT CBOMUX JAEHCTBUI ¢ 00pa3IioM - JIUCTOM
conpoBoxaeHus. OOHapyKUBaIOT OTKIOHEHHS. OO yMBbIBAIOT IPUYMHBI OTKIIOHEHUH.
OCyIIECTBIISIFOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
OnTnyeckue SABJICHHUS.

HcTouHMKY CBETa: TEIMJIOBbBIE, TIOMUHECLIEHTHBIE, HICKYCCTBEHHBIE. MI3roTOBIEHNE KaMephbl
- 00CKypa U ucciaegoBaHue H300paXEHUs C TOMOLIBIO MOJEIH. MHOTOKpaTHOE
U300paKeHHE MpeAMETa B HECKOIBKUX TUIOCKHUX 3epKasiax. MI3roToBUTH MEPUCKOI U C €r0o
MOMOILBIO MPOBecTU HaOmoAeHus. [IpakTyeckoe UCOIb30BaHNE BOTHYTHIX 3€pPKal.
3puTenbHble WILTIO3UH, TOPOKIAEMbIE

MpeJIOMJIEHHEM CBeTa. Mupaxu. PazButre BOJJOKOHHOW ONTUKHU. VICIOIb30BaHNE 3aKOHOB
CBETA B TEXHUKE.

Hemoncmpayuu(c ucnoJib3oBanneM odopynoBanusi «Touka poctay)
1. Paznuunble ucTouHuKU cBeTa. 2. M300pakeHue mpeameTa B HECKOJIbKHUX

TI0CKUX 3epkanax. 3. MU3o0pakeHune B BOTHYTHIX 3epkanax. 4. Mcnonb3oBanue
BOJIOKOHHOM ONTHKHU. 5. YCTpOMCTBO hoTOaNmapaToB, KWHOMPOEKTOPOB, KAJICHI0CKOMOB.

Jlabopamopnvie pabomwi: 1. I3roTOBIEHNE KaMephl - 00CKYpa U UCCIISIOBAHUE
U300pakeHHsI ¢ TOMOIIBbIO MojienH. 2. [IpakTuieckoe mpuMeHeHHe TUIOCKUX 3epKall. 3.



[TpakTryeckoe ucnoyib30BaHUE BOTHYTHIX 3epKail. 4. I3roToBieHNe EpUCKoIa U
HaOJIFOJIEHUS C TOMOILBIO MOJIEIH.

Xapaxmepucmum OCHOBHBIX BUO08 0eSIMENbHOCIL:

VYrpaBisitoT cBO€H MO3HABATENBHON U YU€OHOM JeATebHOCThIO TOCPEACTBOM ITOCTAHOBKHU
LeJIeU, TIITAHUPOBAHHUS, KOHTPOJIS, KOPPEKIIMU CBOMX JACHUCTBUM U OLIEHKU YCIIEIIHOCTH
yCBOEHHUsI. BeIAenstoT u popMyaupyroT NO3HABATENbHYIO 1I€J1b. BhIACISIOT
KOJIMYECTBEHHBIE XapaKTEPUCTUKN OOBEKTOB, 3a/IaHHbIE clioBaMHU. [IpuHuMaroT
MO3HABATEIIbHYIO LIEJIb U COXPAHSIOT €€ P BBIIIOJIHEHUU

y4eOHbIX JieicTBUid. OCO3HAIOT CBOM JieHcTBUsI. IMEIOT HaBbIKU KOHCTPYKTUBHOTO
OOIICHHSI B MAJIBIX TPYIIaX.

YesoBek 1 npupoaa

ABTOMAaTHKa B HaIeH ku3HU. [I[puMepsl HCTIOTB30BaHMS ABTOMATHIECKUX YCTPOUCTB B
HayKe, Ha MPOu3BOJICTBE U B ObITY. CpesicTBa cBs3u. Panno u TeneBuaeHue.
AnbpTepHaTUBHBIE HICTOYHUKU dHEpTun. Buabl anektpocraniuit. Heooxonumocthb
HYKOHOMUU MPUPOJIHBIX PECYPCOB U UCIIOJIH30BAHUS, HOBBIX AKOJIOTHYHBIX M 0€30IaCHBIX
TexHosoruid. Hayka u 6€301macHOCTb JIt0/IeH.

Hemoncmpayuu: 1. poromaTepualibl ¥ CIalIbI O TEME.
Jlabopamopuvie pabomei: 1.13yduenne NelCTBUIM CPEICTB CBA3U, PAJIUO U TEIECBUICHUS.
Xapaxmepucmuka 0CHOBHBIX U008 OesAMENbHOCMIU

CamocTosITeNIbHO POPMYITUPYIOT MTO3HABATEIBHYIO 33/1auy. YMEIOT (UM Pa3BUBAIOT)
CIOCOOHOCTH C MIOMOIIIBIO BOMTPOCOB JOOBIBATH HEOCTAIOITYI0 HH(POPMAIIHIO.

9 Kkjaacce

Kunemaruka

CrnocoObl onHMcaHusi MEXaHUYECKOro BHKeHus. Cuctema orcueta. [Ipsamonuneiinoe
nBrkeHue. lIpsaMonnueliHoe paBHOMEpPHOE JBUKEHHE 1O IUIOCKOCTH. [lepememenue n
CKOpOCTb TP PAaBHOMEPHOM IPSMOJIMHENHOM JIBUKEHUH I10 IIJIOCKOCTH.
OTtHocutenbHOCTD ABMkeHUS. CrnokeHne qBrkeHuid. [IpuHImn He3aBucuMocTr
newkennii. KpuBonuneitHoe nBmkeHue. JIBuxkeHue Tena, OpOoIeHHOro Mo YIJIoM K
ropu30HTYy. PaBHOMEpHOE NBMKEHHE IO OKPYKHOCTHU. YTJIOBasi CKOPOCTh. llepron u
yactoTta BpauieHusi. CKopocThb

Y YCKOPEHUE MPU PABHOMEPHOM JBUKEHUU 110 OKPY>KHOCTH.

Jlabopamopuwvie pabomui(c HCMOJIb30BaHNEM 00opynoBanus « Touka pocray):
N3yuyenue aBuKeHUs] CBOOOHO MAIAI0IIETo TeNa.

N3ydeHne IBUKEHUS 110 OKPYKHOCTH.

IIpumepHvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.!

OmnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUKEHUS [IPU UCIIOJIb30BAHUM TPEHAXKEPA
«OeroBast JOPOIKKA».



Hcroprueckas peKOHCTPYKLUS ONBITOB ["ainies: mo onpeaeeHnio yCKOpEeHus
CBOOOJHOIO Na/ICHUS TEJL.

[TpunLMIIBEI pabOTHI TPUOOPOB AJI UBMEPEHHS CKOPOCTEN U YCKOPEHHIA.
[TpumeneHnue cBOOOTHOTO NaJACHUS 1JIsl U3BMEPEHUSI PEAKIINK YeIOBEKa.
Pacuer TpaekTopun ABHKEHUS NEPCOHAXKEN paccka3oB P.Pacrn.

Xapakmepucmuka 0CHOBHbIX U008 0esIMETbHOCMUL: YTEHUE U 00CYXICHUE TeKCTa CTaTei
UHTEPHET-CATOB, 00CYKCHHE JOKJIAIOB U MPE3CHTAIMI, COCTABJICHUE U PEIICHHE 3a/ad,
obcyxaenne cnocoboB pemneHus (moaroroska k OI'D no dusuke).

JlnHaMmuka

I/IHepHI/IaJILHBIC cuctembl orcuera. Cuna. 3akoHbsl HproTOHA. I[BI/I}KCHI/IC TCJAa 1101
I[CﬁCTBI’IGM HCCKOJIbKHNX CHIJI. I[BI/I}KCHI/IC CHUCTCMBI CBA3aHHBIX TCII. ﬂI/IHaMI/IKa
PaBHOMCPHOI'O ABHUIKCHHUA MaTepHaJIBHOﬁ TOYKH IIO0 OKPYKHOCTH. Knaccel cuit. 3akon
BCCMHPHOTO TATOTCHHA. I[BI/I)KeHI/Ie IIJTAHCT. HCKyCCTBeHHBIG CIIyTHHKH.

Conneunas cucrema. Mcropus pazsutus npeacrasiiennil o Beenennoi. Ctpoenune u
9BOIIOLMS BeelleHHOM.

Jlabopamopuvie pabomoi(c HCMOJIb30BaHHEM 000pyaoBanus «Touka pocray):

HBMepeHI/IC MACChI TCJIa C UCIIOJIB30BAHUCM BCKTOPHOI'O PA3JIOKCHUA CUJIBI. HSY‘IGHI/IC
KHHCMATUKU U JTUHAMHUKH PAaBHOYCKOPCHHOI'O ABHUIKCHHUA (Ha MMpUMCPC MaAIlIHBI ATBy,I[a).
n 3YUCHUC TPCHUA CKOJIbKCHUAI.

HpuMeprle membvl NPpOEKMHbLX U UCCTIe008AMENbCKUX pa60m.'

Hcropuyeckas peKOHCTpYKIHUs onbITOB KysloHa 1 AMOHTOHA 10 ONPEACIICHUIO BEJIMYUHBI
CUJIBI TPEHHUS CKOJIbXEHUS. [IepBble NICKYCCTBEHHBIE CITYTHUKH 3€MJIU.

Kak oTnnyarorcst MexaHu4ecKue Mpolecchl Ha 3eMiie OT MEXaHUYECKUX MPOIECCOB B
kocmoce? Temna ConHeuHoit cucteMbl. OTKPBITUS HA KOHUYHKE Tepa.

Xapaxmepucmuka 0CHOBHbIX U008 DesimelbHOCU. YTEHUE U 00CYKICHNE TeKCTa cTaTeil
WHTEPHET-CAUTOB, 00CYKICHHE TOKIAI0B U MPE3CHTAIINM, COCTAaBICHUE U PEIICHUE 3a]1a4,
o0cyxkaeHue cnoco0oB pemieHus (moaroroska k OI'D no pusuke).

NMmnyJbce. 3aKoH cOXpaHeHUs UMITYJIbCa

Nmnynec. U3MeHeHnE UMITyJIbCca MaTEpUAIBHON TOUKH. CrucTeMa Tell. 3aKOH COXPAHEHUS
VMI1YJIbCA.

HpuMeprle membvl nNpOEeKMmMHbLX U UCCTIe008AMENbCKUX pa60m:

PeaktuBHOe nBukenue B npupone. Paccienosanue A TII ¢ moMoIibro 3aKk0Ha COXpaHEHUS
VMMITYJIbCA.

Xapaxmepucmuka 0CHO8HbIX U008 DesimelbHOCU. YTEHUE U 00CYKICHNE TEKCTa cTaTeil
WHTEPHET-CAUTOB, 00CYKICHHE TOKIAI0B U MPE3CHTAIINI, COCTABICHUE U PEIICHUE 3a/1a4,
o0cyxeHue cnoco0oB pemieHus (moarororka k OI'D no pusuke).

CraTuka

PaBHoBecue Tena. MOMEHT CUJIbl. Y CJIOBUS PAaBHOBCCHA TBEPAOI'O TCIIA. HpOCTI)Ie
MCXaHHN3MBbI.



Jlabopamopuvie pabomoi(c HCMOJIb30BaHHEM 000pyaoBanus «Touka pocray):
Omnpenenenre IEHTPOB MacC Pa3INyYHbIX Tell (Tpu crnocoba).
IIpumepHnvie membi NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuMmeHeHre IpOCTHIX MEXaHU3MOB B CTPOUTENILCTBE: OT 3eMIIIHKH 10 HeOockpeoa.
HccnenoBaHre KOHCTPYKIIMU BEJIOCUIIEA.

Xapakmepucmuka 0CHOBHbIX U008 0esIMETbHOCMUL: YTEHUE U 00CYXICHUE TeKCTa CTaTei
UHTEPHET-CANTOB, 00CYKICHHE JOKIAIOB U MIPE3CHTAIMI, COCTABJICHUE U PEIICHHE 3ajad,
obcyxaenne cnocoboB pemneHus (moaroroka k OI'D o usuke).

MexaHuuyecKHe K0J1e0aHUs U BOJHbI

Mexannueckue kosedanus. [IpeodpasoBanne SHEPTUN IPU MEXAHUYECKUX KOJIEOaHUSX.
Marematrueckuil ¥ py>KUHHBIM MassTHUKUA. CBOOOIHBIE, 3aTyXAIOIUE U BBIHYKICHHbBIE
kosebanus. Pezonanc. Mexannueckue BOJHBI. [[11HA U CKOPOCTH BOJIHBI. 3BYK.

Jlabopamopuvie pabomul(c HCMOJIb30BaHNEM 000pynoBanus «Touka pocTay):
N3yuyenue koneOaHuii HUTIHOTO MasITHUKA.

Ipumepnvie memol nPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

CtpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTEHUE U 00CYKICHNE TeKCTa cTaTei
WHTEPHET-CANTOB, 00CYKACHHE JOKJIA0B U MPE3ECHTAIIH, COCTaBIICHUE U PEIICHUE 3a]1a4,
o0cyxkaeHue cnoco0oB pemieHus (moaroroska k OI'D no pusuke).

JJIeKTPOMATHUTHBIE KOJI€0AHUA U BOJHBI

[Tepemennblii anekTpudeckuit Tok. KonedarenbHbI KOHTYp. BhIHYK/1eHHBIE U CBOOOIHBIE
OM konebanusi. M BOJIHBI U X CBOMCTBA.

HpuMeprle memuvl nNPpOEKNIHBIX U uccnedo08amebCKux pa60m:

[IpuHUMTBI paaUOCBS3U U TeNneBUAeHUS. Biusaue OM u3nydeHuil Ha )KUBbIE OPTaHU3MBI.
N3roToBneHne yCTaHOBKH 71 IEMOHCTpALMK ONbITOB 1o DOMU.

OnekrpomarauTHoe uznydenne CBU-neun. Mctopuueckas peKOHCTPYKIUS ONIBITOB
Awmrepa.

Xapaxmepucmuka 0CHOBHbIX U008 0esIMeNbHOCU. YTEHUE U 00CYK/IEHNE TEKCTa cTaTel
WHTEPHET-CAUTOB, 00CYXKICHHUE TOKIIA0B U MPE3CHTAINI, COCTABIICHNE U PEIICHUE 3a]1a4,
o0cyxkeHue cnoco0oB pemieHus (moarororka k OI'D no pusuke).

OnTuka

Nctounuku cBeta. JlelCcTBUA cBeTa. 3aKOH MPSAMOJIMHEMHOTO PaclpOCTPaHEHHUS CBETA.
3akoH oTpakeHus cBeTa. [locTpoeHne n300pakeHuil B MIIOCKOM 3epKalie.

3aKOH MPEJTOMIICHHSI CBETA Ha INIOCKOM TPaHULE ABYX OJHOPOIHBIX PO3PAYHbIX CPEL.
IIpenomnenue ceera B mpusMe. Jlucnepceus ceera. SBieHne MOIHOIO BHYTPEHHETO
otpaxeHnus. JIunzel. Tonkue nuH3bl. [locTpoeHne n3o0paxeHuit, co3gaBa€MbIX TOHKUMHU
auH3amu. ['na3 u 3penue. Onruyeckue NpudOpHI.

Jlabopamopmvie pabomoi(c HCMOJIb30BaHNEM 000pya0Banus «Touka pocTay):



DKCcHepuMeHTalbHAas MTPOBEPKA 3aKOHA OTPAKEHUS CBETA.
N3mepenue nokaszarens NpeIoMIICHUS BOJIBI.

N3mepenne poKyCcHOTo pacCTOSHUS COOMPAIOIICH JIMH3BI.
Ilpumepnvle memvi nPOEKMHBIX U UCCIEO08AMENLCKUX PADOOM.
Hctopus ucciienoBaHusi CBETOBBIX SIBIICHUM.

Hctopuueckast peKOHCTPYKILMS Tesieckona [ anues.
M3roropieHue KajJeuaocKona.

Xapakmepucmuka 0CHOBHbIX U008 0esIMETbHOCMIL: YTEHUE U 00CYXICHUE TeKCTa CTaTei
UHTEPHET-CATOB, 00CYKICHHE JOKJIAIOB U IPE3CHTAIIHIA, COCTABJICHUE M PEIICHHUE 3a/1ad,
obcyxaenne cnocoboB pemeHus (moaroroBka k OI'D no dusuke).

Du3nKa aTOMAa U aTOMHOI0 A/Ipa

Crpoenue aroma. llornomenue n ucnyckanme cBera atomaMu. ONTHYECKUE CIIEKTPHI.
Omnsitel Pezepdopaa. [Inanerapuas monens atoma. CTpoeHUE aTOMHOTO sJipa. 3apsigoBoe
Y MaccOBOE unciia. fnepHble CUITbl. DHEPIrUsl CBSI3U ATOMHBIX SIEp. 3aKOH
pagnoaKTUBHOTO pacnaaa. Anba- u 6eta-pacnajsl. [IpaBuna cmemenus. Saepuoie
peakuuu. Jlenenue u cunres saep. AnepHas suepretuka. Mcrounnku sHepruu ConHua u
3Be3/. PerucTpauus ssaepHbIX U3ilydyeHU. BiusHue painOaKTUBHBIX U3JyYEHUN HA
YKUBBIE OpraHu3Mbl. Jlo3uMeTpusi. DKOJOTUUECKHE MPOOJIEMBI SI€PHON SHEPTETUKH.

Ipumepnvie memol nPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
Hcropus n3ydeHus aroma.

Nzmepenne KII/I conmneunoii 6atapeu.

HeBunnmble n3i1ydeHus B CHEKTPE HAIPETHIX TEJI.

Xapaxkmepucmuka 0CHOBHbIX U008 0esIMeNbHOCU. YTEHUE U 00CYK/IEHNE TEKCTa cTaTel
WHTEPHET-CAUTOB, 00CYKICHHE TOKIAI0B U NMPE3CHTAIINM, COCTAaBICHUE U PEIICHUE 3a]1a4,
o0cyxkaeHue cnoco0oB pemieHus (moaroroska k OI'D no pusuke).

@opMbl OpraHu3anuu 00pa3oBaTeJbHOI0 Mpouecca:
- TpyIIIOBasi;

- UHIVMBUyaJIbHAs;

- (ponTanpHas.

Benymmue TexHo10ruu:

W crionb3yroTest AIIEMEHTHI CASAYIOMNUX TEXHOJIOTUI: TPOCKTHAS, TPOOJIIEMHOTO 00yUYeHUs,
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHASI, KpUTUYECKOTO MBITTUICHHUS, TPOOJIEMHOTO
JIAAJIOra, UTPOBasl.

OcHOBHBIE MeTOAbI PA0OTHI HA YPOKe:

Benymmmu metonamMu 00ydeHUs SIBISIOTCS: YaCTUYHO-TIOUCKOBOM, METO/T
MaTEMATHYECKOTr0 MOJCIUPOBAHUSA, AKCHOMATUYECKAN METO/.

DopMBbI KOHTPOJIA:



Tak kak 3ToT KypC ABJSCTCA AOIIOJIHUTCIbHBIM, TO OTMCTKA B Oaax HE CTaBUTCH.

VYyamuiicss yauTcst OeHUBATh ce0s U APYTUX CaM, YTO MO3BOJISET pa3BUBATh YMEHUS
CaMOAaHaJIM3a U CIIOCOOCTBYET Pa3BUTHUIO CAMOCTOSITEIBHOCTH, KAK CBOMCTBY JINUHOCTH
ydaierocs. BelsiBieHre IPOMEKYTOUYHBIX U KOHEUHBIX PE3YyJIbTATOB yUYalllUXCs
MPOUCXOANT Yepe3 MPAKTUUECKYIO EATEIbHOCTh; 3a4ETHBIE paOOTHI:

* TeMaTHYeCKas MOI00pKa 3a7a9 Pa3TUIHOTO YPOBHS CIOKHOCTH C TIPEICTABICHUEM
pa3HBIX METOJIOB PEIICHUS B BUJIC TEKCTOBOI'0 JOKYMEHTA, Mpe3eHTanuu, Jii-
aHUMAaIMH, BUAEOPOJIHKA ik WeD - crpanunbl (caiira)

* BBICTaBKa IIPOECKTOB, IPE3CHTALUN;

* JIEMOHCTpAIIUS SKCIIEPUMEHTA, KAU€CTBEHHOM 3aJja4Ml C KAYECTBEHHBIM (YCTHBIM WUJIU B
BU/JIC PUJIOKEHUS, B TOM YUCJIE, IPE3CHTAIMEH ) OMMCAaHUEM MPOIECCa Ha 3aHATHH,
dbecTrBaje IKCIEPUMEHTOB; PU3NUESCKUE OJTMMITHATBI.



KanenpapHo-temaTuyeckoe IJIaHUPOBaHUE 7 KJIACC

Ne | Tema ypoxka Hcnonb3oBanue 000pya0BaHUA
n/m
BBoanoe 3ansartue. Llenu u 3axauun KommnbroTrepHoe 060pyoBaHue
1 Kypca. TexHuka 6€301acHOCTH.
Cucrema eMHULL, TOHSITHE O KommbroTepHoe 000py10BaHue
2 NPSIMBIX U KOCBEHHBIX U3MEPEHUSAX
@uU3NYECKAN IKCITIEPUMEHT. OOopynoBanue Juisi IEMOHCTpaUi
Bunbl ¢pusnueckoro skcrepruMeHTa.
[TorpemHocts n3mMepenus. Buabl
MOTPEIIHOCTEN U3MepeHust. Pacuér
3 HOTPEIIHOCTA U3MEPEHMUS.
JlabopaTtopHas pabota O6opynoBanue st
«3mepenne o0bemMa TBEp0TO 71a00paTOPHBIX PA0dOT U YUEHUUYECKHUX
tena». [IpaBuna opopmieHus OTIBITOB
4 1abopaTopHOIl paboOTHI.
PaBHOMEpHOE 1 HEpaBHOMEPHOE ObopynoBanue 1Jis
5 JIBUKCHUS. 71a00paTOPHBIX PAdOT U YUEHUYECKHUX
ornbITOB (Ha 0aze komruiekToB aiist OI'D)
['padrueckoe npeacTaBieHue
6 JIBUKEHUSL.
Pemenue rpadpuueckux 3amay,
pacuer MyTu U CPEIHEN CKOPOCTH
7 HEPaBHOMEPHOTO JABMKCHUS.
[ToHsITHE MHEPIIMK ¥ HHEPTHOCTH.
8 LleHTpoOCKHAs cHIa..
9 Cuiia ynpyrocTu, cujia TpeHus O6opynoBanue s
JlaGoparopHas paGota 71a00paTOPHBIX PabOT U YUEHUUYECKHUX
ombITOB (Ha 0aze komruiekToB st OI'D)
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIIPYTOCTH, BOSHHKAIOIICH B
10 | npyxuHe, OT cTeneHu aedpopmaluu




PYKUHBD.

JlabopaTtopHas pabora

«Omnpenenenne ko3 huIueHTa

11 | TpeHus Ha TpubOMETpEY.
JlaGoparopHas paboTa O6opynoBanue s
«MccnemoBanne 3aBUCUMOCTH 71a00paTOPHBIX PAOOT U YUEHUUYECKHUX
OTIHITOB
CWJIBI TPEHHS OT CUJIbI
12 | HopMaJIBHOTO JABICHUSY.
13 | ILmoTHOCTH. 3amaua naps ['epona O6opynoBaHue JiJisi JEMOHCTPALIAMA
Pemienue 3a1a4 NOBBILLIEHHON
CJIOKHOCTH Ha pacyeT ITIOTHOCTH
14 | BemiecTBa.
Pemenue 3aa4 moBBITIIEHHOM O6opynoBanue st A€MOHCTpaIuit
15 | cinoxHocTH
JlaBlieHME )KUJIKOCTH U ra3a. 3aKOH
16 | ITackans
17 | Coobmiaromuecst COCYIbI.
JlaGoparopnas paboTa O6opynoBanue s
18 | «M3roroBnenue mojenu GpoHTaHa» | 1aOOPATOPHBIX PAOOT M YICHHUECKUX
omnbITOB (Ha 0aze komruiekToB st OI'D
JlabopaTtopHas pabora
19 | «MsrortoBnenue monenu hoHTaHA
3akoH Ilackans. /laBieHue B
KUIKOCTSX U razax.
['mapaBauyecKre MalTuHBI.
20 | CooOmiaroruecs: COCy/Ibl.
BrerrankuBaromnias cuia. 3aK0H O6opynoBanue st AEMOHCTpaIit
21 | Apxumena.

22

JlabopaTtopHas pabota

«BrpIsicuenue YCJIIOBUA INIaBaAHUA

O6opynoBanue st

71a00paTOPHBIX PabOT U YUEHUUYECKHUX
OTIBITOB




TCID>.

bnok 3agauy Ha 3akoH Ilackans,

O6opynoBanue st AEMOHCTpAIUit

23 | 3aKoH Apxumesa.
bnok 3aga4d Ha 3akoH Ilackans,
24 | 3akoH Apxumesna.
25 | biok. Peruar. O6opynoBaHue JJisl IEMOHCTPALIUM
PaBHoBecue TBepbIX T€I. MOMEHT
26 | cubl.ITpaBuiao MOMEHTOB.
LenTp Tsxectu. MccnenoBanue O6opynoBaHue JiJisi JEMOHCTpALIAMA
27 | pa3IMYHBIX MEXaHUYECKUX CUCTEM
KoMOunupoBaHHbie 3a1a4u,
28 | uCmonb3ys yCIOBHS paBHOBECHSI.
KomOuHupoBaHHbIE 3a/1a4H,
29 | UCTIOJIB3YS YCIIOBHS paBHOBECHS
JlaGoparopHas paboTa O6opynoBaHue s
«M3rotoBienue padboraromien 71a00paTOPHBIX PadbOT U YUEHUYECKHUX
onbITOB (Ha 0a3e koMmILIekToB 1jia OI'D
cuctemMsbl 010k0B». OdopmiieHue
30 | paGoThL.
Pabota Han npoektom «biiokm».
JlabopaTtopHas pabora
«3rotoBnenue padboraromiei
31 | cucTembI OJIOKOBY.
JlabopaTtopHas pabota O6opynoBanue st
«M3rotoBnenue padboraromiei 71a00paTOPHBIX PabOT U yUEHUUYECKHUX
OTTBITOB
32 | cucTeMbl OJIOKOBY.
33 | Odpopmiterne paboTHI. KommbroTeproe obopyaoBanue
34 | 3amuTa npoeKTOB.




KanenpapHo-temaTuuyeckoe ImJIaHUPOBaHue 8 Kiacc

Ne | Nata Tema ypoka HUcnoab3oBanue [IpUMEYaHUE
MIPOBEICHUS
n/m | TPOBA o0opynoBaHuA
I[linan | dakr eHTpa
€CTeCTBEHHOHAYYHOI
U TEXHOJIOTHYECKOii
HAIIPABJICHHOCTEM
«Touka pocra»
1. Beenenue (14)
BBonnoe 3ansrue. Lenu u KommbroTepHnoe
3a/1auu Kypca. TexHuka o0opya0oBaHuE
1 0€30MacHOCTH.
2. TenuioBbie siBjenus (12 4)
Pa3noo6paszue TemioBbIx KommbroTepHnoe
aBieHui. TernoBoe o0opyioBaHue
2 paciumpeHue Ted.
JlabopatopHas pabota O6opynoBanue Jist
«VI3MeHeHust ITTMHBI Teja 1abopaTopHBIX paboT
pu U YUYEHUYECKHUX
OTIBITOB
HarpeBaHUU U
3 OXJIAXKICHUN.
Ternnonepenaua O6opynoBanue st
HabGmronenue JIEMOHCTpaIIHiA
TETJIONPOBOHOCTH BOJBI U
4 BO3/yXa.
Jlaboparopnas pabota O6opynoBaHue s
«3mepenue ynenbHou 71a00paTOPHBIX PabOT
, 1 YYCHUYECKHUX
TEMI0EMKOCTH Pa3IMYHBIX
OTBITOB (Ha 0aze
5 BEILIECTBY. KOMILIEKTOB 151 OI'D
[LnaBiieHre U OTBEpPACBAHMUE.
JlaGopartopHas pabota
«OTtnuBKa
6 napa(puHOBOTO COJAATHKA
7 JlabopaTopHas pabota O6opynoBanue st




«Habmronenue 3a
[UIABJICHUEM

JIBIA»

71a00paTOPHBIX PadOT
U YICHUYECKHUX
OTIBITOB

Pemenue ommMImmagaeIx
3a71a4

Ha YPaBHCHHUC TCIIJIOBOI'O

O6opynoBanue st
JIEMOHCTpPAINI

8 Oayranca
Pemenne onmumnuaHbix O6opynoBanue st
3a1a4 JIEMOHCTpAIIHA
Ha pacy€T TEIIOBBIX
9 MIPOIIECCOB
JlabopaTopus
10 KpucTauiorpadum.
Ucnapenue u kouaencanus. | O6opynoBaHue s
11 JIEMOHCTpaLUii
CoctaB atmocdepsl, O6opynoBanue st
€MOHCTpALUn
HaOII0/ICHUE Tepexoa e Thatt
HEHACBHIILICHHBIX TTAPOB B
12 HACBHIILICHHBIE.
BrnaxxHocth BO3yXa Ha O6opynoBanue s
13 pPa3HBIX KOHTHHEHTaX JIEMOHCTpaIIHiA
3. DaekTpuuyeckue aABJaeHus (84)
Mukpomup. Moaenu atoma, | O6opyaoBaHue s
JIEMOHCTpALHN
CYILIECTBOBABIIME J0 HaYasa
14 XIX
Hctopus oTKkpbITHA 1 Kommnrerotepnoe
JIEUCTBUS obopymoBaHue
15 rajbBaHUYECKOIrO JIEMEHTA
Hcropus coznanus
aeKTpoopHO
16 MaIlIuHbI
OnbiThl BonbTa. KoMnrrorepaoe
DNeKTpUYeCKUui o0opya0oBaHuE
17 TOK B 3JIEKTPOJIUTAX.
Peuienue onumnuaaHbix O6opynoBanue st
18 3a7a4 Ha JIEMOHCTpAIIHA




3aKOHBI ITIOCTOAHHOI'O TOKAa

Habaronenue 3aBUCUMOCTH

COIIPOTUBJICHUS ITPOBOJIHUKA
OoT

O6opynoBanue s
JIEMOHCTpPaLN

19 TEMIIEpaTypBhl.
JlabopatopHas pabota O6opynoBanue st
«OmnpeneneHnue CTOUMOCTA | TaOOpaTOPHBIX padboT

. U YYEHUYECKHUX
U3PacX0JOBAaHHOM
SNEKTPOSHEPIHI OTBITOB (Ha 0aze
KOMILIEKTOB Jij1s1 OI'D

10 MOIITHOCTH MOTPEOHUTEIS
U TI0

20 CUETUHKY»
Pemenune onumnuaaHbix O6opynoBaHue st
3aj1a4y JIEMOHCTpAaLIUA

21 Ha TEIJIOBOE AEHCTBHE TOKA

4. DIeKTpOMArHUTHBIE siBJIeHHUS (34)

DNeKTpOMarHUTHHIE O6opynoBanue st
SIBJICHUS. JIEMOHCTpAaLIUA
DIIEKTPOU3MEPUTEIbHbBIE

22 pUOOPHI.
MarsauTtHasi aHOMaJIHs. O6opynoBanue st
MarauTtHbie JIEMOHCTpAaINi

23 Oypu
PaznoBugHOCTH

24 AIEKTPOABUTATEIIEH.

5. Onruueckue siBjieHus (74)

Hcrounnku cBera: O6opynoBanue sl
TCIJIOBBIC, JIEMOHCTpAaINi

25 JIIOMUHECIIEHTHEIE
DKCIepUMEHT HaOJII0ICHUE.
MHorokpartHoe
M300paKeHNE
MpeaMeTa B HECKOIBKUX
TUTOCKHX

26 3epKaJax.




27

H3roroBuTh ICPUCKOIT U C
€ro

ITOMOIIIBIO MPOBECTH
HAOJIIOIEHUSA

O6opynoBanue s
JIEMOHCTPALAN

28

IIpakTueckoe
UCIIOJIb30BaHUE

BOTHYTBIX 3CpKall

O6opynoBanue st
JIEMOHCTPALIAN

29

3pI/ITCJIBHI)I€ HNIIJIFO3UH,

OpPO’K/1aeMble
MIPEIOMIIEHUEM

cBera. Mupaxu.

30

PasBuTHe BOJTOKOHHOM
OIITHUKH

31

Hcnonp30BaHuEe 3aKOHOB
CBCTAa B

TCXHHUKC

O6opynoBanue st
JIEMOHCTpPAIN

6. UesioBexk u npupona (44)

32

ABTOMAaTHKA B HaIICH KU3HU

33

Panno u treneBuneHue

34

AJIbTEpHATUBHBIE
HWCTOYHUKH

sHepruun. Buabl
3JIEKTPOCTAHLINI

35

Hayka ceronns. Hayka u

0€30I1aCHOCTb JIFOJIEH.

KommnbrorepHoe
o0opyioBaHue




KanenpapHo-temaTuuyeckoe ImJIaHUpPoOBaHue 9 kiacc

Ne | Nata Tema ypoka HUcnoab3oBanue [IpUMEYaHUE
IIPOBEICHUS

n/m | TPOBA o0opynoBaHuA
ILnan | ®akr ieHTpa

€CTEeCTBEHHOHAYYHOM
U TEXHOJIOTHYEeCKOH

HAIIPABJICHHOCTEM
«Touka pocra»

1. Beenenue (14)

BBoanoe 3anaTue. Llenmn u KommnsrotepHoe
3aja4M Kypca. TexHuka o0opynoBaHue
1 0€30IacHOCTH.

2. Kunematuka (7 4)

CnocoObI OIMMCaHus O6opynoBanue s
E€MOHCTpAIU
2 MEXaHUYECKOTO JIBUKEHHUS A Thall
[IpssmonuHeiHOE O6opynoBanue st
PaBHOMEPHOE JIEMOHCTpaUi

IBUKEHHUE MO IJIOCKOCTHU?

Cwmotps

3 U3 KaKOW TOYKH HAOJI0aTh
OTHOCUTENIBHOCTD O6opynoBanue st
TIBYKEHUS. JEMOHCTpAITANA

4 CroxeHue TBUKEHUM.
JlabopamopHvie pabomui: O6opynoBanue s
«M3ydenne NBIKCHUS nabopaTopHBIX paboT
cBOOOHO U YYCHHUECKHUX

OTIHITOB

naJarouiero Teuay,
«3yuenue
JIBYDKEHUS Teja 1Mo

5 OKPYKHOCTH
Kak u xyna nonerena O6opynoBaHue s
BUIIIHEBAas JIEMOHCTpAaINi

KocTouka? Pacuer
TpaeKTOpUHU

JBYDKCHHUS TEI U
6 NepCcoHaXeu




pacckasoB P.Pacm o

Mironxay3eHne
Hcropuueckas ObopynoBanue s
PEKOHCTPYKIUS JEMOHCTpaui

OoIeITOB [ aymmied mo

OTPEICIICHUIO
7 YCKOpEHHS g.
Ornpenenenue CKOPOCTU O6opynoBanue st
€MOHCTpalui
PABHOMEPHOTO JIBHUKEHUSI o Tpall
npu
UCIIOJIb30BaHUH TPEHAXKEpa
8 «OeroBas TOPOXKKa.
3. Iunamuka (84)
Cuna Bonu, cuna yoexaenus | O0opyaoBaHue ais
WU JIEMOHCTpALIHA
cuia - puzndecKas
9 BeJIMYMHA?
Jlabopamopnas paboma: O6opynoBanue Jist
10 «3mepenue Macchl Teay 1abopaTopHBIX paboT
1 YYCHUYCCKHUX
JIBH>KEHME Teja Mo OIBITOR
JNIEUCTBUEM
11 HECKOJILKHX CHJI
JIBYOKEHHE CHCTEMBI O6opynoBaHue s
CBSI3aHHBIX JTEMOHCTpAITAN
12 T
JlabopamopHvie O6opynoBanue st
abomul: «3yuenne TpeHus
p v p 1abopaTopHBIX paboT
CKOJIBKEHUSI
U YUYEHUYECKHUX
13 OTIBITOB
JlnHaMyKa paBHOMEPHOTO O6opynoBanue sl
14 JBUKEHHUS 110 OKPYKHOCTH JIEMOHCTpAaINi
Hcropus pazButus O6opynoBanue st
IIPEICTABIECHUMN JIEMOHCTpPALNI
o Bcenennoii. ConHeunas
15 CHCTEMA.
16 OTtkpbITHS Ha KOHUMKE niepa. | OGopyaoBaHue s




[lepBble UCKYCCTBEHHBIE
CITyTHUKU

3emuIn.

JEMOHCTpaLnn

4. Umnyabe. 3aK0H cOXpaHeHusi UMITyJibca (34)

17 Kak BbI sIXTy Ha30BeTE... KommnbrorepHoe
o0opyioBaHuE

PeakTuBHOE NBUXKEHUE B

18 IpUpo/IC.
Paccnenoanue JTII ¢ KommnbrorepHoe
MTOMOIIBIO o0opyioBaHuE
3aKOHA COXPAHEHUS

19 UMITYJIbCa

5. Craruka (24)
Jlabopamopnas paboma: O6opynoBaHue st
«OmnpexaeneHue EHTPOB 1a00paTOPHBIX paboT
Macc 1 YYCHUYECKHUX
OTIBITOB

pa3IMYHbIX TN (TpU

20 crrocoba)»
[Iprumenenne mpocThIX Kommnreroteprnoe
MEXaHU3MOB B obopyioBaHuE
CTPOUTENHCTBE: OT 3EMJISTHKU
10

21 HeOockpeOa
6. Mexanuueckne KoJjie0aHus1 U BOJIHBI (34)
Buabl MasiTHUKOB U UX O6opynoBanue st

22 KoJieOaHuit JIEMOHCTpaIuii

23 UT0 nepeHoCHuT BoJIHA?
KonebarenbHble CUCTEMBI B

24 MIPUPOJIE U TEXHHUKE

7. D1IeKTPOMATHUTHBIE KOJIe0AHUSA U BOJIHBI (24)

DKCIepuMeHTalbHAas Kommnrerotepnoe
MpOBEpKa o0opyoBaHuE

25 cBOMCTB OM BOJIH.
HccnenoBanue KomMnrrorepnoe
AIEKTPOMArHUTHOIO o0opynoBaHuE

26 n3iyuyenuss CBU-neun




8. Onruka (44)

. UsroToBnenue moaenu KommnsrotepHoe
. obopyioBaHuE
27 KaJIEHIOCKOIIA. pya
DKCIepuMeHTaIbHAas O6opynoBanue s
MpOBEpKa JIEMOHCTpaLH
28 3aKOHA OTPaKCHUS CBETA.
Jlabopamopnas paboma: O6opynoBanue st
«M3mepenune mokasarens J1a00paTOPHBIX PadOT
1 YYCHUYECKHUX
IPEITIOMIICHHS BOJIBD»
29 OTIBITOB
Kak otimuarorcs O6opynoBanue s
[oKa3aTenau JIEMOHCTPALAN
IIPEIOMIJICHHS IBETHOTO
30 CTeKJIa
9. ®u3uka aToMa M AaTOMHOIO siApa (44)
[Tornomenue u ucnyckanue | KommbrorepHoe
CBETa o0opyioBaHuE
aroMamu. OnTuyecKue Kommbrorepnoe
31 CIICKTPHI. obopyioBaHuE
N3zmepenne KIIJ] comneunoi
32 Oarapen
Bimsiaue pagnoakTHBHBIX
W3JIy4YCHUN HA )KUBbIC
33 OpraHU3MbI
CnocoOsI 3alUThl OT
34 PaIMOAaKTUBHBIX H3TyUCHUH




