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Ilnanupyembie pe3yibTaTbl OCBOCHHUS IPOrPaMMbl BHEYPO4YHOM
AEATEJbHOCTH «IKCIepUMeHTapuii o ¢gusnke» (¢ HCMOJAb30BaHHEM
oboopynoBanus «Touka pocra») B 7-9 kiaccax.

Peanuzanus mporpaMMbl CHOCOOCTBYET JTIOCTHXKEHHIO CIEIYIOUIUX Pe3yJabTATOB:
JInyHOCTHBIE:
B cepe MMUHOCTHBIX YHUBEPCATBHBIX YUEOHBIX JEHCTBUN yUalUXCS:

* yueOHO-TI03HABATEIBLHBIN HHTEPEC K HOBOMY YYE€OHOMY MaTepHally U criocodam
pelieHrs HOBOM 3aj1a4u;

* OpUEHTAIUs HAa TOHUMAaHHUe MPUYUH yclieXa BO BHEY4YeOHOM 1esITeIbHOCTH, B TOM
YHCJIC HA CAMOAHAJIN3 U CAMOKOHTPOJIb PE3YNIbTATA, HA AHAJIU3 COOTBETCTBUS
pe3yJIbTaTOB TPEOOBAHUIM KOHKPETHOM 3a1auu;

* CIIOCOOHOCTbh K CAMOOLIEHKE HA OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUEOHON
NEeSITEeNbHOCTH;

Obyuarowuiics ROAYYUM 803MOHCHOCIL 015 DOPMUPOBAHUSL:

® BHyTpeHHeﬁ MO3NIWH MKOJIbHHUKA HAa YPOBHC IMOJIOKUTCIIBHOI'O OTHOIICHUS K
IIKOJIC, IIOHNMaHUsA HCO6XOI[I/IMOCTI/I YUCHU, BBIPAKCHHOT'O B Hp€O6JIaI[aHI/II/I
y‘{€6HO-H03HaBaT€HLHBIX MOTHBOB,

* BBIPQ)KEHHOM YCTOWYMBON y4eOHO-T103HABATEIbHOW MOTHBAIIUN YUCHUS;

° YCTOﬁqHBOTO y‘{€6HO-HO3HaBaT€HBHOI’O HHTCPCCAa K HOBBIM 06H_II/IM croco6am
peUICHUA 3a1a4.

MeTtanpeaMeTHbIe:
B cdepe peryasiTuBHBIX YHUBEPCAIBHBIX YI€OHBIX JICHCTBUMA yUAITUXCS:

* [UTAHUPOBATH CBOU JICMCTBUS B COOTBETCTBUU C ITOCTABJICHHOM 3aJ1a4eil 1
YCIIOBUSIMU €€ pealin3alii, B TOM YKCJIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC MTPaBUJIa B TIJIAHUPOBAHUH M KOHTPOJIE CIIoco0a
pelieHus;

* OCYILECTBISATh UTOTOBBIM U MOMIArOBbIA KOHTPOJIb 0 PE3YJIbTATY;

* OIICHUBAThH MPABUILHOCTD BBITTOTHEHUS JICHCTBUS HAa YPOBHE aJIeKBATHOM
PETPOCTICKTUBHOM OIICHKH COOTBETCTBUS PE3YyJIbTaTOB TPEOOBAHMIM JaHHOMN
3aJ1a4M ¥ 3aJ]a4HOM 00J1aCTH;

* aJICKBATHO BOCIIPUHUMATH MPEJIOKEHUS U OLICHKY YYUTEJICH, TOBAPUIIEH,
pOIUTENEN U NIPYTUX JIFOJEH;

* pa3nuyaTh coco0 U pe3ynbTaT ACHCTBUSL.

Obyuarowutics nOIYYUm 803MOHNCHOCHb HAYUUMCAL:



®* B COTPYAHHUUYCCTBE C YUUTCIICM CTABUTH HOBBIC y‘—IC6HBIe 3aga4du,
¢ IIPOSABJIATH IIO3HABATCIIPHYIO HHUIITMATUBY B ¢OHOM COT JHHUYCCTBC,
b

* CAaMOCTOATENBHO aJ€KBATHO OLICHUBATh ITPABWIBHOCTD BBINIOJIHEHUS IEUCTBUS U
BHOCUTHh HEOOXOUMBbIE KOPPEKTHUBBI B UCIIOJIHEHUE KAK IO XOJy €r0 pealn3aiui,
TaK U B KOHIIE NENUCTBUA.

B cdepe no3zHaBaTe1bHBIX YHUBEPCAIBHBIX YUEOHBIX IEUCTBUM yUaIIUXCS:

* OCYILECTBIIATH MOUCK HEOOXOUMOM HH(POPMALIMHK JIJISl BBITIOJTHEHUSI BHEYUEOHbBIX
3aJlaHUi C UCTIOJIb30BAaHUEM YyUEOHOM JIUTEpaTyphl U B OTKPHITOM
MH(GOPMAILIMOHHOM MPOCTPAHCTBE, YHIUKIIONEIUN, CIPABOYHUKOB (BKIIOYAs
ANIEKTPOHHBIE, IIUPPOBHIE), KOHTPOJIUPYEMOM IPOCTPAHCTBE

NHurepnera,

* OCYILECTBIIATH 3aNTUCh ((UKcalKio) BEBIOOPOUHON HHPOpMaALIUK 00 OKpYKatoIIeM
MUpE 1 0 cebe caMoM, B TOM 4YHucJIe ¢ moMolbio HHCTpyMeHToB UKT;

* CTPOUTH COOOIIEHUS, TPOCKTHI B YCTHOM U MUCbMEHHOMU (hopme;
* POBOJIUTH CPaBHEHHUE U KJIACCU(PUKAIUIO MO 3aJJaHHBIM KPUTEPUSIM;
* YCTaHABJIMBATh IPUYNHHO-CIIEJCTBEHHBIE CBA3H B U3Y4YaEMOM KPYI'e sIBICHU;

* CTPOUTH paccykaeHus B GopMe CBsI3U MPOCTHIX CYKACHUI 00 00BEKTE, €ro
CTPOEHUH, CBOMCTBAX U CBS3AX;

Obyuarowuiics NOIY4Um 603MOHCHOCIb HAYYUMbCA!

* OCYIIECTBIIATH PACIIMPESHHBIN MOMCK HH(DOPMAIIHH C UCTIOIB30BAaHUEM PECYpPCOB
oubmorek u cetu MIHTEpHET;

* 3aMMKUCBIBaTh, (PUKCUPOBATH HHPOPMAITHIO 00 OKPYKAIOITUX SBJICHUIX C
OMOIIbI0 MHCTpYMEeHTOB UKT;

* OCO3HAHHO ¥ MPOU3BOJIBHO CTPOUTH COOOIIEHUS B YCTHOW M MUCbMEHHOU (hopMe;

* OCYIIECTBIIATH BBIOOp Hanboee 3 (PeKTUBHBIX CIIOCOOOB pEIICHUS 3a/1a4 B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBH;

* CTPOUTH JIOTUYECKOE PACCYKICHUE, BKIIOYAIOIIEE YCTAHOBICHUE TPUUYUHHO-
CIICJICTBEHHBIX CBSI3€H;

* MOT'YT BBIMTH Ha TEOPETUUYECKUN YPOBEHDb PELICHUS 3a7a4: PELICHUE 110
ONPEAECIEHHOMY IUIAHY, BJIAJCHUE OCHOBHBIMU NMPUEMAMU PELIEHUSI, OCO3HAHUS
NEATENBHOCTH 110 PELICHUIO 3a1a4H.

B cdepe kOMMYHHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUNA YUAIIUXCSI:

* QJICKBAaTHO MCIIOJIb30BaTh KOMMYHUKATUBHBIE, ITPEXK]IEC BCETO - PEUYEBBIE,
CpPEACTBA ISl PEIIEHUS PA3JINYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH
MOHOJIOTHYECKOE COOOIIIEHHE, BIAIETh THAIOTHYeCKON (hOPMOI KOMMYHUKAIUH,



UCITIOJIB3YS, B TOM 4HcIie cpeacTBa U mHCTpyMeHThI KT u muctaHnoHHOTO
OOIICHUS,

* JIOIYyCKAaTh BO3MOKHOCTh CYILIECTBOBAHHUS Y JIIOJAEH PA3JINUHBIX TOYEK 3PEHUS, B
TOM YHMCJI€ HE COBIMAJIAIOIINX C €r0 COOCTBEHHOW, U OPUEHTUPOBATHCS HA TIO3UIUIO
napTHepa B OOILEHUH U B3aUMOJICHCTBHH;

* YYUTBIBATh Pa3Hble MHEHUS U CTPEMUTHCS K KOOPAUHALIMY PA3JIMYHBIX MO3ULIANA
B COTPY/IHHYECTBE;

* popMynHupoBaTh COOCTBEHHOE MHEHHUE U MO3UIUIO;

¢ IOTOBAPUBATHCA U MPUXOOUTH K O6H.[€My PCHIICHUIO B COBMECTHOM ACATCIIBHOCTU,
B TOM YHCJIC B CUTyallUU CTOJIKHOBCHUA NHTCPCCOB,

Obyuarowuiics NOIY4Um 603MOHCHOCb HAYYUMBCA!

* YYUTHIBATh U KOOPJUHUPOBATH B COTPYTHUUECTBE OTIUYHBIE OT COOCTBEHHOM
MO3UIUU JPYTUX JIFOJEH;

* YYUTHIBATh Pa3HbIE MHEHUSI 1 HUHTEPECHI 1 0OOCHOBBIBATh COOCTBEHHYIO
ITO3UIIUIO;

* IOHUMAaTh OTHOCUTEIBHOCTh MHEHUHN U IMOAXOJO0B K PCUICHUTO HpO6JICMLI;

* APryMEHTHUPOBAThH CBOIO MO3UIIMIO U KOOPIUHUPOBATH €€ C MO3ULIUIMHU
NapTHEPOB B COTPYAHUYECTBE MPHU BBIPaOOTKE 0OIETO pEelIeHUsI B COBMECTHOM
NEeSITEBHOCTH;

* 33]1aBaTh BOMPOCHI, HEOOXOIUMBbIE JJII OPTaHU3AIMH COOCTBEHHOM JIeATeTbHOCTH
U COTPYJIHUYECTBA C TAPTHEPOM;

* OCYLIECTBIIATh B3AUMHBIA KOHTPOJIb U OKa3bIBATh B COTPYIHUYECTBE
HEOOXOAUMYIO B3aHMOIIOMOIITb.

IIpeameTHbIE:

- OPUCHTHUPOBATHCA B ABJIICHUAX U 00BEeKTaX OKPYKaromero Mmupa, 3HaTb I'paHUIIbI
HUX IIPUMCHHUMOCTH,

- IOHUMATh OTPEICIICHUsT (PU3MUSCKUX BEIIMYNH U IOMHHUTD OTIPEICIIIONINE
bopMyIIbI;

- IOHUMAaTb KaKNM (1)I/I3I/I‘—ICCKI/IM IMpUHOWUIIAM X 3aKOHAM IMOAYMHAIOTCA TC WUJIN
WHBbIE OOBEKTHI U SIBIICHUS IIPpUPOAELI,

- 3HAaHWE MOJIETTN TIONCKA PEIIeHUH I 3a/1a4 1o (Pu3uKe;
- 3HaTh TEOPETUYECKUE OCHOBBI MATEMATUKHU.
- IPUMEYATh MOJICNIU SIBJICHUN U 00BEKTOB OKPYKAIOIIETO MUPA;

- AHAJIM3UPOBATh YCIIOBUC 3a/1a4M;



- niepeopMyIupOBaTh U MOJACIUPOBATH, 3AMEHATH UCXOJIHYIO 3aJ/1auy IPYTou;
- COCTaBJISATh IUIAH PEUICHUS;
- BBIIBUTATh U MPOBEPATH NPEAJIATAEMBIE JJIS1 PEIICHUS TUIIOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMH OIEPALMSIMU, COCTABISIONIMMU MTOUCK
pelieHus 3a1a4u.

Conep:xanue nporpaMMbl BHEYPOUYHOM /1eITeJIbHOCTH

7 Kjacc

Beenenne. Bronnoe 3anstue. llenu u 3agaun kypcea. Texnuka 6€30macHOCTH.
Posb 3KkcniepuMeHTa B "KM3HM YeJI0BeKA.

Teopus: 3yunTh OCHOBBI T€OpUU NorpemHocTel. [lorpemHocTi npsambIx 1
KOCBEHHBIX U3MEPEHHI, MaKCUMaJIbHAs! TOTPEITHOCTh KOCBEHHBIX U3MEPEHUH,
y4eT MOTPEIIHOCTENH U3MEPEHHI MPpU ocTpoeHuu rpaduxos. [Ipencrasienue
pE3yNbTaTOB U3MEPEeHUl B hopMe TaOIUI] U rpaduKOB.

IIpaxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEH MPUMEHSTD TP BHIMOJIHEHUU
HKCIIEPUMEHTATBHBIX 3a]1a4, MPAKTUYECKUX padoT. (¢ HCIOJIb30BAHUEM
ooopynoBanus «Touka pocTay)

Xapaicmepucmuka OCHOBHbBIX 8UO08 0esIMEIbHOCTIU:

[TpuBoauTH IpUMEPHI 00BEKTOB U3yUueHUs pu3uku (husndeckue BIeHus,
dbuzuveckoe Teao, BEmecTBo, husndeckoe mnojie). HabmonaTs u aHaIu3upoBaTh
buzndeckue sBieHus (GUKCUPOBATh U3MEHEHHS CBOMCTB 00BEKTOB, CPABHUBATH
ux 1 000011aTh). [103HAKOMHUTHCS C IKCIEPUMEHTAILHBIM METOJIOM HCCIIEI0BAHUS
npupoabl. COopka mpubOOpoB U KOHCTPYKIUH. Mcronb30BaHNe H3MEPUTEIBHBIX
npubopoB. BeimmoaHeHne 1a00paTOPHBIX U MPAKTHYECKUX padoT. Jmarnoctuka u
YCTpaHECHUE HEUCIPABHOCTEMN

mpuOopoB. BricTpanBaHue TUIIOTE3 HA OCHOBAHUH UMEIOIINXCS JTAHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE ¥ HEpAaBHOMEpHOE JBIKeHUE. [ paduueckoe
Mpe/cTaBlieHne OBKeHUsA. Pemenne rpaduuecknx 3amay, pacueT MyTH U CPETHEH
CKOpPOCTH HEPABHOMEPHOTO JIBMkKEHHUS. [[oHSITHE HHEPIIMY Y HTHEPTHOCTH.
LenTpobexnas cuna. [I[pumeHnenne qaHHBIX GU3UUECKUX TTOHATUN B
KU3HEIEeATEIbHOCTH YesnoBeka. Cuia ynpyrocTu, Cuiia TPEHUS.

lIpaxmuxka: ViccnenoBanue 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAIOIIEH B
MpYKUHE, OT CTEeNEeHU Aedopmanuu npykuHel. Onpeaenenue kodduimenta
TpEeHHs Ha TpUOOMETpe. (C HCMOJIb30BaHneM o0opynoBanus «Touka pocTay)

I/ICCHCI[OBaHI/IC 3aBUCHUMOCTHU CHJIbI TPCHHUA OT CHUJIbl HOPMAJIBHOT'O JaBJICHHA.



Xapaxmepucmum OCHOBHBIX 8UO08 0esiMeIbHOCIL:

Amnanu3z tabnuil, rpadukoB, cxeM. [lorck 0ObsicHEHN HAOIIOAAEMBIM COOBITUSIM.
OmnpeneneHue CBOWCTB MPUOOPOB O YEPTEKAM U MOJACISIM. AHAIU3
BO3ZHUKAIOLIUX NMPOOJIEMHBIX cuTyaluil. M1300paxaTh cucTeMy KOOpMHAT,
BBIOMPATH TEJIO OTCUETA U CBA3BIBATH €TI0 C CUCTEMON KoopauHat. Mcrnonb3oBaTh
CUCTEMY KOOPAMHAT JUIsl U3y4YECHUSI MPSAMOJIUHEHHOro ABMKeHus Tena. Coopka
npuOOPOB U KOHCTPYKIUH. Mcnonb30BaHre U3MEpUTENBHBIX TPUOOPOB.
BrinosiHeHne 1abopaTOPHBIX U MPAKTUYECKUX padOoT (€ MCIOJIb30BAHUEM
odopynoBanus «Touka pocray). J[narHoctuka u yCcTpaHeHUE HEUCTIPABHOCTEHN
npuOopoB. BeicTpanBaHue runoTe3 Ha OCHOBAaHUU UMEIOLUXCS TAHHbBIX.
KoncTtpynpoBanue u MoaenupoBaHue. BelmonHeHue 3a1aHuil 1o
YCOBEPUIEHCTBOBAHHUIO MPUOOPOB. Pa3paboTka HOBBIX BApUAHTOB OMBITOB.
Pa3paboTka u nmpoBepka METOJUKU IKCIIEPUMEHTaIbHOM paboThl. PaboTa B MasbIx
rpynnax. AHaJTu3UpYIOT, BEBIOUPAIOT U 00OCHOBBIBAIOT CBOE pEIlICHUE, ACHCTBUS.
[Ipencrasnenue pe3yabTaToOB ITAPHOW, TPYIIIOBOU IEATEIBHOCTH. Y YaCcTUE B
JIAAJIOre B COOTBETCTBUM C IPABUIIAMU PEUYEBOIO ITOBEICHUS.

I'mapocraruka.

TQOPM}Z.' 3aKoH ApXI/IMGJIa, 3akoH HaCKaHH, T'UAPOCTATUYICCKOC NaBJICHHUC,
COO6HI&IOIHHGC§I COCYyIbI, THAPABINYCCKUC MAIIUHBI.

HpaKmuKa: 3a0a4u: BbITAJIKUBAIOIIAas CUJId B PA3JIMYHBIX CUCTCMAX; HpI/I60pI>I B
3aJgadax (COO6HIaI-OH_II/ICCSI COCyabl, THAPABIINYCCKUC MAIINHBI, pbIYadlru, 6JIOKI/I).
9KCH€pI/IMGHTaHLHBIC 3aJaHHA:

l)uzmepenue cuiibl Apxumena, 2)u3sMepeHue MOMEHTA CHIIbI, IEMCTBYIOIIETO Ha
pbryar, 3)usMepeHue

paboThI CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO TOABIKHOTO UITH
HETIOIBIYKHOTO 0JI0Ka.(C HCmoJib30BaHueM odopynoBanus «Touka poctay)

Xapakmepucmuka OCHOBHBIX 8UO0E 0esAMENIbHOCINU:

Ananu3 Tabnmn, rpadukoB, cxem. [Touck oObsIcHEHUST Ha0JI01aeMbIM COOBITHSIM.
CoOopka nmpubOoOpoB 1 KOHCTPYKIUH. VMconp30BaHne U3MEPUTEIBHBIX IPUOOPOB.
BrimosiHeHne 1abopaTOPHBIX U MPAKTUYECKUX padoT. J[MarHoCcTHKa U yCTpaHEeHHE
HEUCITpaBHOCTEH mpruOopoB. BricTpanBaHue THIIOTE3 HA OCHOBAHUH UMEIOITIUXCS
nanHbiXx. KonctpyupoBanue u mojenvupoBanue. Pabota B MasbIX Tpynmnax.
AHATM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE pEIICHUE, ICHCTBHS.
[IpencraBneHnne pe3yapbTaToOB MMAPHOW, TPYIIIIOBOM AesATebHOCTU. [lonroroska
COOOIIEHUI U JTIOKJIAI0B. Y4YacTUE B IUAJIOTe€ B COOTBETCTBUU C MPABUIIAMHU
pEUYEBOro NMOBEACHUS.

CrarTuka.

Teopus: biiok. Peruar. PaBHoBecue TBEpABIX TEI. Y CIIOBUSI paBHOBECUSI. MOMEHT
cuibl. [IpaBuiio momeHTOB. LleHTp TskecTu. MccnenoBanue pa3imaHbIX



MeXaHnuYeckux cucteM. KOMOMHUPOBAaHHBIE 3a]]a4H, UCIIOJIb3YsI YCIOBUS
paBHOBECHSI.

IIpaxmuxa: VI3roToBieHre padoTaroIIe CUCTEMBI OJIOKOB.
Xapaxmepucmuka 0CHOBHbBIX 8U008 OeAMeNbHOCIU.

Amnanu3z tabnuil, rpadukoB, cxeMm. [lorck 0ObsicHeHHs] HAOIIOAAEMbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB IO YEPTEKAM U MOJACISIM. AHAIN3
BO3HUKAIOLIUX NMPoOJIeMHbIX cuTyaluil. HabmonaTe aeicTBre mpocThixX
MexaHu3MOB. [103HaKOMUTBCS ¢ PU3NYECKON MOJEIIBIO «a0COIIOTHO TBEPIOE
Tenoy. Pemars 3a1aun Ha npyuMeHeHUe ycaoBus(IIpaBuia) paBHOBECHS pblyara.
[TpumensTh ycioBue (IpaBuiio) paBHOBECHUS pbluara Jijisi OObsICHEHUS 1eUCTBUS
Pa3IUYHBIX HHCTPYMEHTOB, UCIIOJb3yEMbIX B TEXHUKE U B ObITy. COOpKa
npuOOpPOB U KOHCTPYKIM. VMcnonp30BaHre N3MEPUTENbHBIX MPUOOPOB.
BrinosineHne 1ab0paTOpHBIX U MPAKTHYECKUX padboT. luarnoctuka u

yCTpaHEHHE HEUCITPaBHOCTEH nMpubopoB. BricTpanBaHue runore3 Ha OCHOBaHUU
uMermuxcs AaHHbIX. KoHCTpyrnpoBaHue U MoennpoBaHue. BeinoiHeHUE
3aJIaHUi 110 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. PazpaboTka HOBBIX BAPUAHTOB
onbITOB. PazpaboTka 1 nmpoBepka METOJIUKH IKCIIEPUMEHTAIBHON PabOTHI.

PaGota B MaisbIx rpymnmnax. AHAIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peuienue, aerctBus. [IpeacraBienne pe3ynbTaToOB NapHOU, TPYIIIIOBOM
nesitenbHOCTU. [loaroroBka coobmennii u qoknanoB. OCymecTBISIOT
CaMOOIIEHKY, B3aUMOOLEHKY JESATEIbHOCTU. Y YacTUE B IUAJIOTE€ B COOTBETCTBUU C
IpaBUJIaMU PEYEBOTO MOBEACHUSI.

8 KJacc

TenjioBble ABJICHUS.

TemnoBoe pacmupenue tei. [Iponeccel miaBiaeHuss U OTBEPICBaHUS, UCTIAPEHUS U
KOHJeHcauuu. Temnonepenaya. Biaa)kHOCTh BO3/1yXa HA pa3HbIX KOHTUHEHTAX.

Jlemoncmpayuu: 1. Habnmronenue tasaus apaa B Boje. 2. CKOpOCTH UCTIapEHUS
pasnmuuHbIX xuakocTel. 3. TerutoBele ABUTaTeNn OyMyIIEro.

Jlabopamopnvie pabomul (¢ cnoib3oBaHueM o0opyaoBanusi «Touka

poctay): 1. VI3MeHeHHsI UTMHBI TeJla TIPY HarpeBaHUM U OXJIaxaeHuH. 2. OTIuBKa
napaduHoBoro conaaruka. 3. Habmroaenue 3a miasinernem ipaa 4. Ot yero
3aBUCUT CKOPOCTh UcTapeHus KuAKocTu? 5. HabmtoaeHue TermionpoBoIHOCTH
BOJIBI U BO31yXa.

Xapakmepucmuka OCHOBHbBIX 8UO08 0esiMe/IbHOCIL:

CamocTosTenbHO POpMYIUPYIOT MTO3HABATEIbHYIO 33/1a4y. ¥ MEIOT ¢ HOMOIIbIO
BOIIPOCOB J100BIBATh HEIOCTAIOIIYI0 HH(popManuio. Mcnons3oBanue



U3MEPUTEIBHBIX TPUOOPOB. BrinosaHeHne 1a00paTopHbIX U MPAKTUYECKUX padoT.
JInarHocTuka U yCTpaHeHHE HEUCIIPAaBHOCTEN MpUOOPOB. BricTpanBanue runotes
Ha OCHOBAHMH MMEIOIIMXCA TaHHbIX. KOHCTpyHpoBaHUE U MOJIETIMPOBAHHUE.

BrinosiHeHue 3a1aHuii 0 yCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3zpaboTka HOBBIX
BapUaHTOB OMBITOB. Pa3paboTka 1 mpoBepKa METOJAMKHU IKCIIEPUMEHTAIBHON
pabotel. PaboTa B MajbIx rpynmnax. AHaIU3UPYIOT, BBIOUPAIOT U 00OCHOBBIBAIOT
CBOE pelieHue, aerctsus. [Ipencrasienue pe3yabTaToB IAPHOU, IPYIIIIOBOU
JNEATENIbHOCTU. Y4YacThe B IMaJIore B COOTBETCTBUM C IIPaBUJIAMU PEYEBOI0

TTOBEJICHUSI.
dieKTpUYeCKHE SIBJICHHUS.

Muxkpomup. Mozenu atoma, cymecrsoBasmue 10 Hadana XIX. Mcropus
OTKPBITUS U AEHCTBUSA IaJbBAHUYECKOTO djIeMeHTa. McTopus co3nanus
anexkTpodopHoi MamuHbl. OnbIT BosbTa. DNeKTpUYecKrii TOK B AIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnoJib3oBaHueM odopynoBanus «Touka pocray)
1. Mogenu aromoB. 2. ['anpBaHUYECKUE 3EMEHTHI. 3. DeKTpodopHOH
mamuHbl. 4. OnbiTel BonbTa u ["anbBany.

Jlabopamopnvie pabomuwi: 1. Co3nanue ralbBaHUYECKUX DJIEMEHTOB U3
MOJIPYYHBIX CPEACTB. 2. DNEKTPUUECKHUM TOK B KUAKOCTIX CO3/IaHUS «30JI0TOTO
KITIOUHKA .

Xapaicmepucmuka OCHOBHBIX BUAOB ACATCIBHOCTH.

VYpaBisitoT cBOeH MO3HABATEIBHON U YU4eOHOU MeATEeIbHOCThIO TTOCPECTBOM
ITOCTAHOBKH 1EJIEH, INIAHUPOBAHHUS, KOHTPOJIS,, KOPPEKIIUHA CBOUX ACUCTBUHN U
OILICHKH YCIIEITHOCTH ycBoeHUsA. CpaBHUBAIOT CIIOCO0 U PE3yJIbTaT CBOMX
JEHCTBUM C 00PA3IOM - JIUCTOM COMPOBOXKAeHHI. OOHAPYKUBAIOT OTKIOHEHUS.
OO6yMBIBaIOT IPUYMHBI OTKJIOHEHUN. OCYIIECTBISAIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VICIIOIB30BaHNE U3MEPUTENBHBIX TPUOOPOB. BrimomHeHNE
71a00paTOPHBIX U IPAKTUYECKUX padoT. /[lnarHocTuka u ycTpaHeHHE
HEUCITpaBHOCTEH MpruOOopoB. BricTpanBaHue THIIOTE3 HA OCHOBAHUH UMEIOIITIXCS
naHHbBIX. KOHCTpyupoBaH#e u MOJIeTUPOBAHHUE.

BHCKTpOMaFHHTHbIe ABJICHUA.

MaruauTHoe 1osie B BenecTBe. MarHuTHas aHoMalus. MarHutHeie OypH.
Pa3HOBHIHOCTH AIIEKTPOU3MEPUTETHHBIX TPUOOPOB. PazHOBUIHOCTH
AJIEKTPOJBUTATENEN.

Hemoncmpayuu (¢ ucnonb3oBanueM odopynoBanus «Touka pocra»): 1.
HarnsmHoCTh IOBEICHNS BEIIECTB B MAarHUTHOM TToJte. 2. [Ipe3enTannm o



MAarHUTHOM I10Ji€ 3eMJIM U O MAarHUTHBIX Oypsax. 3. JleMoHcTpanus
Pa3HOBUAHOCTEHN AIEKTPOUIMEPUTENBHBIX TPUOOPOB. 4. HarnsaHocTs
Pa3HOBUIHOCTEU AJIEKTPOABUTATEIICH.

Jlabopamopnuie pabomui: 1. VccnenoBaHue pa3andHbIX 2JIEKTPOU3IMEPUTEIBHBIX
pruOoOpOB.

Xapakmepucmuka OCHOBHbBIX 8UO08 0eSAMEIbHOCIU:

VYpaBisitoT cBoed 03HABATEIBHON U YUeOHOU IeATEeIbHOCThIO TOCPEICTBOM
IIOCTAaHOBKH LIEJIEH, TUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLIUU CBOUX JACHCTBUN U
OLICHKH YCIIEITHOCTH ycBOeHHUsA. CpaBHUBAIOT CIIOCOO U PE3yJIbTaT CBOMX
JEUCTBUM C 00PA3LOM - JTUCTOM COMPOBOXKAeHUS. OOHAPYKUBAIOT OTKJIOHEHHUS.
O61yMbIBaOT MPUUUHBI OTKIOHEHHH. OCYIIECTBISIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb.
OnTuuecKkue SIBJICHHUS.

HMcTounuku cBeTa: TCIIOBBIC, TIOMUHCCHCHTHBIC, UCKYCCTBCHHBIC. H3rotoBnenue
KaMCpPBhbI - 06c1<ypa N UCCIICAOBAHHUC I/I306pa}K€HI/I$I C IOMOIIIBO MOACIIN.
MHOI‘OKpaTHOG I/1306pa}KCHI/IC npeaMeTa B HCCKOJIBKUX TINIOCKHUX 3CPKaJiax.
H3roroBuTh IMCPHUCKOIT U C €TO ITOMOIIBIO ITPOBCCTU Ha6JIIOJICHI/ISI. HpaKTI/I‘IGCKOG
HCITIOJIb30BAHUC BOTHYTBIX 3CpPKaJl. 3pI/ITCJIBHBI€ HIUIFO3UH, ITOPOKIACMBIC

IMpCIIOMJICHHUEM CBCTA. MI/Ipa}KI/I Pa3BuTHE BOIOKOHHOM ONTHUKH. Vcmionb30BaHNE
3aKOHOB CBCTa B TCXHUKC.

Hemoncmpayuu(c ncnonb3oBanueM odopyaoBanusi «Touka pocra»)
1. PaznuyHble HCTOUYHUKH cBeTa. 2. M300pakeHne nmpeaMera B HECKOIbKHUX

TUIOCKKX 3epKanax. 3. M300pakeHue B BOTHYTHIX 3epkanax. 4. Mcnonb3oBanue
BOJIOKOHHOM OINTHKH. 5. Y CTPOHCTBO (poToarnmaparoB, KHHOIIPOSKTOPOB,
KaJIEUIOCKOIIOB.

Jlabopamopnuie pabomuwi: 1. I3roTOBIEHHE KaMephl - 00CKypa U UCCIIeIOBAHUE
M300paKEHUS C TOMOIIBIO MojienH. 2. [IpakTudeckoe mpuMeHEeHHE TIIOCKUX
3epkai. 3. [IpakTrueckoe UCronab30BaHUE BOTHYTHIX 3epKai. 4. 3rotoBieHue
MepUcKona U HaOIIOIEHHUS C TIOMOIIBI0 MOJICTIH.

Xapaxkmepucmuxka 0CHOBHbIX 8UO08 OesIMETbHOCTIU

YpaBisitoT CBOEH MO3HABATEIBLHON M Y4eOHOU e TETHPHOCTHIO TIOCPEACTBOM
IMOCTAaHOBKH LEJIEH, INIAHUPOBAHUS, KOHTPOJISI, KOPPEKLUMH CBOUX ACHCTBUU U
OIICHKH YCTICTITHOCTH YCBOCHUSA. BBIEISIOT 1 HOPMYIUPYIOT MO3HABATEIIHHYIO
1eb. BIIEsoT KOIMYeCTBEHHbIE XapaKTePUCTUKU 00bEKTOB, 3aIaHHBIE
cinoBaMu. [ [pyHUMArOT MO3HABATENIBHYIO LIEb U COXPAHSIOT €€ MPY BBINOJIHEHNUN

yueOHbIX AercTBHUI. OCO3HAIOT CBOU JIecTBUSA. IMEIOT HaBbIKM KOHCTPYKTUBHOI'O
OOIlIeHHS B MAJIBIX TpYIHax.



Yesr0oBek u Ipupoaa

ABTOMATHKa B HallleH ku3HU. [[puMepsl HCTTONB30BaHUS ABTOMATUYECKUAX
YCTPOMCTB B HAyKe, Ha MPOU3BOACTBE U B ObITY. CpeacTBa cBs3u. Panno u
TeNneBUACHUE. AJIbTEPHATUBHBIC HCTOUHUKHU YHEPTUU. BUABI 3JIEKTPOCTAHIIN.
Heo6xoauMocTh 5KOHOMUU TPUPOIHBIX PECYPCOB U UCIIOIL30BaHUS, HOBBIX
AKOJIOTUYHBIX U Oe30macHbIX TexHonoruil. Hayka u 6e30macHOCTb Jt01eH.

Jlemoncmpayuu: 1. poTomMaTepraibl U CIANUIBI IO TEME.

Jlabopamopnvie pabomul: 1.113yuenue nelcTBUN CPEACTB CBSI3U, PO U
TEJICBUICHUS.

Xapakmepucmuka OCHOBHBIX 8UO08 0eSIME/IbHOCIU:

CaMocTosATeNnbHO (OPMYINPYIOT IO3HABATENBHYIO 3a1a4y. Y MEIOT (WK
pa3BUBAIOT) CIOCOOHOCTH C MOMOIIBIO BOIIPOCOB 100BIBATh HEJTOCTAIOIYIO
UH(pOpPMAIIHIO.

9 kiacce
Kunemaruka

Crioco0Obl OIMMCaHus MEXaHHYeCKOTo ABMKeHHs. CHcTeMa OTCUETA.
[Ipsamonuneiinoe aBuxkenue. [IpamonnHeitHoe paBHOMEPHOE ABUKEHUE T10
I0CKOCTH. [lepeMenienre u CKOpOCTh MPHU PaBHOMEPHOM MPSMOJIUHEHHOM
JIBMDKEHUH MO TNIOCKOCTH. OTHOCHTENBHOCTE ABMKeHHU. CII0KeHHE JIBM)KCHUIA.
[TpyHUMI HE3aBUCUMOCTH JIBUKEHUN. KpuBOIMHEWHOE IBUKEHUE. [[BHKEHNE
Tesa, OpOIIEHHOTO 0] YTJI0OM K TOpU30HTY. PaBHOMEpHOE JBMKEHHE TI0
OKPYKHOCTHU. YTJIOBasi ckopocTh. [lepuosa u yactora Bpanienus. CKopocTb

¥ YCKOPEHHUE TIPH pAaBHOMEPHOM JIBFKEHUH TI0 OKPY)KHOCTH.
Jlabopamopnvle pabomwi(c Ncnob30BaHneM 00opyaoBanusi «Touka pocTay):
N3yuenue aBmxeHus: CBOOOIHO Maal0Iero Tena.

N3yuenue NBMKEHUS TIO OKPY>KHOCTH.

IIpumepHvle memvi RPOEKMHBIX U UCCAEO0BAMENbCKUX PAOOML.:

OrnpeneneHue CKOPOCTH PaBHOMEPHOTO JBWKEHUS MPU UCTI0JIH30BAHUM
TpeHaXepa «0eroBas JIOPOKKa.

HcToprueckass peKOHCTPYKIIUS OMBITOB ["alinjies 1o Onpeae/ICHUI0 YCKOPSHHUS
cBOOOIHOTO TIaJICHUS TEIL.

[TpuHuUnIBl pabOTHI MPUOOPOB I U3MEPEHUS CKOPOCTENW U YCKOPEHUI.
[Ipumenenue cBOOOAHOTO MAJEHUS [l U3MEPEHUS PEAKIIUU YEIOBEKa.

Pacuer TpaekTopun ABMKEHUS NEPCOHAXEN paccka3oB P.Pacms.



Xapaxkmepucmuka 0CHOBHbIX U008 OesamelbHOCMU. YTEHUE U 00CYXIeHUE TeKCTa
CTaTell MHTEPHET-CalTOB, OOCYXKACHNE JOKIJIA0B U MPE3CHTAINNA, COCTABICHHUE U
penieHue 3aaa4, 00CcyxkJieHne cnoco0oB penieHus (moaroroska k OI'D no ¢usuke).

JAunamuka

Nuepunaneusie cuctemsl orcueta. Cuna. 3akonsl HproToHa. JIBrKeHHE Tea oy
JNENCTBUEM HECKOJBKUX CWII. [[BM>KEHUE CUCTEMBI CBSI3aHHBIX Tel. J(MHamMuKa
PABHOMEPHOI'O IBUKEHUS MATEPUAIIBHON TOUKH MO OKpy)HOCTHU. Kitaccsl cuit.
3aKOH BCEMHMPHOIO TATOTEHHUs. J[BruKeHue maHeT. FICKyCCTBEHHBIE CITyTHUKH.

Conneunas cucrema. Mctopus pazsutus npeacrasieHnii o Beenennoit. Ctpoenue
1 sBodonusa BeeneHHoi.

JlabopamopHule pabomoi(c ncnoib3oBaHueM o0opyaoBanns «Touka pocray):

M3MmepeHne Macchl Tella ¢ UCIOJIB30BAaHUEM BEKTOPHOTO PA3JIOKEHHUS CHIIBI.
N3yyenne KnHEeMaTUKU U JUHAMUKHA PABHOYCKOPEHHOTO JBMKEHUS (Ha mpuMepe
MaiuHbl ATByzAa). Y 3yueHue TpeHus CKOJIbKEHUS.

HpuMeprle membvbl NPOEKMHbIX U ucmedoeameﬂbcmtxpa6om:

Hcropuueckas peKOHCTpYKIUA onbITOB KyjloHa 1 AMOHTOHA IO ONPEIEICHUIO
BEJIMYMHBI CUJIBI TPEHUSI CKOJIbKEHUs. [IepBble HCKYCCTBEHHBIE CITYTHUKH 3EMIIH.

Kak oTnnyaroTcs MeXaHM4eCKHUe IMpOHIcCChI HA 3emiie 0T MeXaHUYEeCKUX
IMponuccCoOB B kocmoce? Tema CoaHEYHOM CHUCTEMBI. OTKpLITI/IH Ha KOHYHKC IICpa.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCU: YTEHUE U 00CYKIEHUE TEKCTa
cTaTell MHTEPHET-CAlTOB, OOCYKJICHHUE JOKJIAI0B U IIPE3CHTAINI, COCTaBICHUE U
pelnieHue 3a1a4, 00cyxeHue crnoco0oB pemienus (moaroroka k OI'D no puzuke).

Nmnynabe. 3aKkoH coXpaHeHUs] HMITYJIbCA

Nmnynec. U3MeHeHne uMmityinbca MaTepuaibHOol Touku. Cuctema Teil. 3aKoH
COXpPaHEHHUS UMITYJIbCA.

HpuMeprze membvl NPpOEeKmHbvlXx U MCCJZ€@O@CII’I’Z€JZbCKMXp(J60m.'

PeaxtuBHOE nBuxkeHue B npupoje. Paccnenosanue /ITII ¢ momonipro 3akoHa
COXpPaHEHHUS UMITYJIbCA.

Xapaxmepucmuka 0CHOBHbBIX U008 OessmelbHOCmU: YTEHUE U 00CYKIEHNE TEKCTa
cTaTel MHTEPHET-CaTOB, OOCYXICHUE JOKIA0B U MIPE3CHTALINI, COCTaBICHUE U
pemieHue 3aaa4, o0cyxaenne cnocoboB pemenus (moaroroska k OI'D mo gusuke).

CraTtuka

PaBHOBecue Tena. MoMeHT CUJibl. Y CIIOBUS paBHOBeCHs TBepAoro tena. [Ipocteie
MEXaHU3MBI.

JlabopamopHule pabomvi(c ncnoib3oBaHueM o0opyaoBanns «Touka pocray):



Omnpenenenue NEHTPOB MACC PA3NIMUHBIX TEJ (TpU coco0a).
IIpumepnvie memvl NPOSKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[TpuMeHeHne TPOCTHIX MEXaHU3MOB B CTPOUTEIBCTBE: OT 3EMIISTHKHU 0
HeOockpeba. MccnenoBanre KOHCTPYKIIUU BEJIOCUTIEIA.

Xapaxkmepucmuka 0CHOBHbIX U008 OesamelbHOCHU. YTEHIE U 00CYXIeHUE TeKCTa
CTaTell MHTEPHET-CaTOB, OOCYXACHHE JOKJIA0B U MIPE3ECHTAINN, COCTABIICHHUE U
pelieHue 3aaa4, 00CykieHre crnoco0oB pemieHus (moaroroska k OI'D o ¢usuke).

MexaHnueckue K0J1e0aHUs U BOJTHBI

Mexannueckue konebanus. [IpeoOpazoBanue sHEPrUM MPU MEXAHUYECKUX
kosnieOaHusgx. MatemaTudeckuil U Npy>XKMHHbIA MasiTHUKU. CBOOOIHEBIE,
3aTyxarolire 1 BbIHYXICHHbIE KoneOanus. Pezonanc. Mexannyeckue BOJIHBI.
JInvHa ¥ CKOPOCTh BOJIHBL. 3BYK.

Jlabopamophule pabomoi(c ucnosib3oBaHueM odopynoBanns «Touka pocray):
N3yuenne koneOGaHnil HUTSHOTO MasiTHUKA.
IIpumepnvle memol nPOEKMHBIX U UCCTIE008AMENTLCKUX PAOOM.!

CtpyHHbBIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTenbHbIe CUCTEMBI B IPUPOJIE U
TEXHHKE.

Xapaxmepucmuka 0CHO8HbIX U008 OesimelbHOCU: YTEHUE U 00CYKIEHUE TeKCTa
cTaTel MHTepHEeT-CallTOB, OOCYKIEHNE JOKIAaI0B U MPE3eHTAIlMi, COCTaBIICHUE U
penieHue 3aaa4, o0cyxaenue cnocodoB pemenus (moaroroska k OI'D o gusuke).

DJIeKTPOMATHUTHBIE KOJIeOAHUSA W BOJTHBI

[TepeMennbIit anekTpudeckuii Tok. KosebarenbHbplii KOHTYp. BeIHYX)IeHHbBIE U
cBoOogHBIE DM KoJeOanusa. DM BOJIHBI M UX CBOMCTBA.

HpuMeprze membvl NPpOeKmHbvlXx U MCCJZ€@O@CII’I’Z€JZbCKMXp(J60m.'

[TpuHIUIIBI paIUOCB3HU U TeNeBUAeHU. Biusnue OM u3nydeHuid Ha KUBBIC
OopraHu3Mbl. M3roToBiieHNE YCTAHOBKH JIJIs1 JEMOHCTpAMU ONbITOB 1o DOMU.

OnektpoMaruutHoe uznyuenne CBYU-neun. Mcropudeckast peKOHCTPYKIUS
ONBITOB AMIIepa.

Xapaxmepucmuka 0CHOBHbIX U008 OessmelbHOCmU: YTEHUE U 00CYKIEHUE TEKCTa
cTaTel MHTEPHET-CAaTOB, OOCYKICHUE JOKIAI0B U IPE3CHTALINI, COCTABICHUE U
penieHue 3aaa4, o0cyxaennue crnoco6oB pemenus (moaroroka k OI'D no pusuke).

OnTuka

Uctounnku cBera. JleicTBUs cBeTa. 3aKOH MPSMOJIUHENHOTO PACIIPOCTPAHECHUS
cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHre n300pakeHHi B IIIOCKOM 3epKajie.



3aKOH NPEJIOMJICHUSI CBETA HA TUIOCKOW I'PAaHMIIE JBYX OJHOPOJIHBIX MPO3PAUYHBIX
cpen. [Ipenomiienue ceera B npusme. Jlucnepcus ceera. SABieHrne OITHOTO
BHYTpeHHeTro oTpaxeHus. JInns3el. Tonkue nuH3bl. [locTpoeHune n3o0paxkeHuni,
CO3/1aBa€MbIX TOHKUMHU JIMH3aMHU. [ 11a3 u 3penue. Ontuueckue npudopshl.

Jlabopamopnule pabomui(c HecnoIb30BaHueM o6opynoBanus «Touka poctay):
OKCHIepUMEHTANIbHAS IPOBEPKA 3aKOHA OTPAKCHMSI CBETA.

N3Mmepenue nokasareiist IpeioMICHUs BOBI.

N3mepenne (poxkycHOro pacCTOSIHUSI COOUPAOILEH JIMH3BI.

IIpumepHvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

Hcropus uccneqoBaHns CBETOBBIX SIBJICHUM.

Hcropuueckas peKOHCTpYKLUA Teseckona [ anues.

M3roToBiieHHE KAJIEHIOCKOIIA.

Xapaxmepucmuka 0CHOBHBIX 8UO08 0esIMeIbHOCHU. YTEHNE U 00CYXKJICHHE TEKCTa
cTaTel MHTEPHET-CATOB, OOCYKICHHUE JOKJIAI0B U IPE3CHTAIINI, COCTaBJICHHUE U
peleHure 3aaa4, 00CykIeHre croco0oB perieHus (moaroroska k OI'D o ¢usuke).

DuU3uKa aTOMAa U AaTOMHOI0 SIAPa

Ctpoenne aroMa. [lornomnienne u ucimyckanue ceeta aroMamu. OnTu4ecKue
criekTpbl. OnbITel Pesepdopra. [Tnanerapuas monaens aroma. CTpoeHHE aTOMHOTO
sapa. 3apsA0BOE U MACCOBOE Uucha. S aepHbIe CUIIbI. DHEPTUS CBSI3U aTOMHBIX
snep. 3aKoH paguoakTUBHOrO pacnana. Anbda- u 6eta-pacnaasl. [IpaBuia
cMenleHus. AnepHplie peakuuu. [lenenue u cuHTe3 saep. AnaepHas sHepreTuka.
Uctounuku 3Heprun CosiHia U 38e31. Peructpaius siaAepHbIX U3Ty4CHUM.
BrnusiHue paanoakTUBHBIX U3JTYUYCHUN HA )KUBBIE OpraHu3Mebl. JJo3umerpus.
DKOJIOTHYECKHUE TPOOIEMBI SASPHON YSHEPTEeTUKH.

lIpumepHvie memvt NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM
Hctopus nzyuenuss aroma.

N3mepenune KIIJI comneunoii 6aTapewn.

HeBuanmeie n3inyyeHus B CIEKTPE HAIPETHIX TEIL.

Xapaxmepucmuka 0CHOBHbBIX U008 OessmelbHOCmU: YTEHUE U 00CYKIEHNE TEKCTa
cTaTel MHTEPHET-CAaTOB, OOCYXICHUE JOKIA0B U IPE3CHTALINI, COCTaBICHUE U
pemieHue 3aaa4, o0cyxaenne cnocoboB pemenus (moaroroska k OI'D mo gusuke).

®opMbl OpraHu3anuu 00pa3oBaTeJIbLHOI0 Mpouecca:
- TPYyNIIOBAS;

- UHJIUBUIyJIbHAS;



- (ppoHTANIBHASL.
Beaymmue TexHosioruu:

M cnonp3yroTcst 2JIEMEHTBI CIIEYIOIUX TEXHOJIOTUI: IPOEKTHAs, IIPOOJIEMHOTO
oOy4deHust, THPOPMALIMOHHO-KOMMYHHUKAIIMOHHAS, KPUTUYECKOTO MBIIIJICHUS,
IPpOOJIEMHOTr0 1Majiora, UrpoBas.

OcHOBHBIE MeTO/IbI Pa0OTHI HA YPOKE:

BGIIYH_II/IMI/I METOgJaMU O6y‘leHI/I$I SABJIAROTCA: ‘IaCTHqHO-HOHCKOBOfI, MECTO
MAaTCMATUYICCKOT'O MOICIUPOBAHUA, aKCHUOMATHUUYCCKUM MCTOA.

DopMbI KOHTPOJIA:
Tax kak 3TOT Kypc SIBISIETCS AOMOJIHUTEIbHBIM, TO OTMETKA B OaJljlaX He CTaBUTCS.

VYyamuiics y4uTcst OLleHUBATh ce0sl M IPYTruX caM, YTO MO3BOJISIET pa3BUBATh
YMEHHUS CaMOaHaJIN3a U CIIOCOOCTBYET Pa3BUTHIO CAMOCTOSITEIBHOCTH, KaK
CBOMCTBY JIMYHOCTH y4dailerocs. BrisiBlIeHNE MPOMEKYTOUHBIX M KOHEUHBIX
PE3YJIBTATOB YYAIIUXCS TPOUCXOJIUT Yepe3 MPAKTUUECKYIO JeATEIbHOCTD;
3a4eTHbIC PabOTHI:

* TeMaTH4YecKasi MoJ00pKa 3a7a4 Pa3IuYHOr0 YPOBHSI CIIOKHOCTHU C
Ipe/ICTaBIEHUEM Pa3HbIX METO/IOB PEIICHUS B BUJIE TEKCTOBOI0
JTOKYMEHTA, Npe3eHTaliHd, (JJINI-aHUMAMN, BUIEOPOTHKA win Web -
cTpaHuIbI (caiiTa)

¢ BBICTaBKa ITPOCKTOB, Hp€3€HTaHHﬁ;

* IEMOHCTpAIUS FIKCIEPUMEHTA, KAUECTBEHHOM 3a/1a4M C KAYECTBEHHBIM (YCTHBIM
WIN B BUJIE TIPUJIOKEHUS, B TOM YHUCJIE, IPE3CHTALIMEN) ONMCAaHUEM MPOLECCa Ha
3aHATHH, (ECTUBAJIEC SKCIIEPUMEHTOB; (PU3NYECKHUE OJIMMITHAIBI.



No | [Tara HaumeHnoBanue Hcnoan3oBanue IIPUMEYaHUE
MPOBEJICHUS | Pa3/1eJiOB M TeM
n/n o0opya0oBaHuA
YPOKOB
IInaun | dakT eHTpa
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYEeCKOM
HanpaBJIeHHOCTeN
«Touka pocra»
1. Benenue (14)
BBonnoe 3andarue. lenu | KomnbsrotepHoe
U 33J1a4u Kypca. o0opy10BaHNE
1 TexHuka 6€30MacHOCTH.
2. Poab DkcniepuMeHTAa B JKM3HH YesioBeka (34)
Cucrema eIMHUII, KommnerotepHoe
MOHSITHE O o0opyIoBaHNE
IPSIMBIX U KOCBEHHBIX
2 U3MEPEHUSIX
duznueckuit O6opynoBanue s
AKCIIEPUMEHT. JEMOHCTpalui
Bunpl pusnueckoro
HKCIIEPUMEHTA.
[lorpemnocts
n3MepeHus. Buabl
MOTPEIIHOCTEN
u3mepenus. Pacuér
HNOTPELUIHOCTH
3 U3MEPEHUSL.
Jlabopatopnas pabota O6opynoBaHue st
«3mepenne odobema 7a00paTOPHBIX padboT
TBEPJOTO Y YUEHUYECKUX
OTBITOB
tena». [IpaBuna
ohopMITeHUS
4 1a00paTOpPHOM PabOTHI.

3. Mexanuka (84)




PaBHOMEpHOE U
HEPaBHOMEpPHOE

JABHMOXKCHUA.

I'paduueckoe
IPECTaBJICHNE

JABHXKXCHUA.

Pemenue rpaduueckux
3azad,

pacuer MyTu U CpeaHen
CKOpPOCTH

HCPABHOMCPHOT'O
JABHKCHMUA.

IlonsaTue HHCPLUUHU U
HHCPTHOCTH.

LentpoOexHas cuia..

O6opynoBanue st

1abopaToOpHBIX paboT
U YYCHUYECKUX
OmBITOB (Ha 0aze
KOMIIJICKTOB IS
OI9)

Cuna ynpyrocTu, cuiia
TpPEeHUS

10

JlaGoparopnas pabora

«Hccnenosanue
3aBUCUMOCTH

CHUJIbI YIIPYTOCTH,
BO3HHUKAIOIIEN B

NpYyXHHE, OT CTEIICHU
nedopmanuu

IIPY>KUHBD.

11

Jlabopatopnas pabota

«Omnpenenenue
kodd punmenta

TpPEHUs Ha
TPUOOMETPEY.

O6opynoBanue s

7a60paTOpPHBIX padboT
U YICHHUECKUX
OTBITOB (Ha 0aze
KOMILICKTOB JJIsI

Ord)

12

Jlaboparopnas pabota

OO6opynoBaHue s




«MccnenoBanue 1abopaTopHBIX padboT

3aBHCUMOCTHU U YYEHUYECKUX
OTIBITOB

CUJIBI TPEHHSI OT CHJIBI

HOPMAJILHOTO

TABJICHUS».

4. 'mapoctatuka (124)

13

[InoTHOCTH. 3anaua O6opynoBanue st
uaps ['epona JIEMOHCTPALN

14

Penrenue 3amau
MOBBIIMIEHHO N

CJIOKHOCTHU Ha pacHceT
IINTIOTHOCTHU

BCIICCTBA.

15

Pemenue 3amau O6opynoBanue s
MOBBIIIICHHO JIEMOHCTpaIui

CJIO)KHOCTH

16

JlaBaeHue KUIKOCTH U
rasa. 3aKkoH

ITackang

17

Coobmarormuecs
COCY/IBL.

18

Jlabopatopnas pabota | O6opynoBaHue ais

«3roToBnenue Moien | 1a00OpPaTOPHBIX pabOT
dbonTaHAY Y YUEHUYECKUX

19

OMBbITOB (Ha 0aze
Jlaboparopnast pabota KOMIUIEKTOB 151 OI'D

«3roToBieHne MoJienn
dbonTaHAY

20

3akon Ilackais.
JlaBiieHue B

KHUAKOCTAX M ra3ax.

I'unpaBnnueckue




MallTuHBI.

CooO1aromnmecs
COCY/IBL.

21

Brrrankusaromnias cuia.

3aKkoH

Apxumena.

O6opynoBanue st
JIEMOHCTpaLUN

22

JlaGoparopnas pabota

«BbIsicHEHHE YCIIOBUA
IJIaBaHUA

TCID.

O6opynoBanue st

JabopaTopHBIX paboT
U YYCHUYCCKUX
OIIBITOB

23

bnoxk 3aga4y Ha 3aKOH
ITackans,

3aKOH Apxumena.

24

bnoxk 3aga4y Ha 3aKOH
ITackans,

3aKOH Apxumesa.

O6opynoBanue s
JIEMOHCTpALUI

5. Cratuka (104)

25

bnox. Peruar.

26

PaBHOBECHE TBEpIBIX
TeJ1. MoMeHT
cwibl [ IpaBuio
MOMEHTOB.

O6opynoBanue st
JIEMOHCTPAUI

27

LleHTp TsIKECTH.
HccnenoBanue
Pa3IMYHBIX
MEXaHUYECKUX CHUCTEM

28

KomOunupoBaHHbie
3a/1auu,

VCIIOJIb3YS YCIIOBHS
paBHOBECHSL.

29

KomOunupoBaHHsbie
3aja4H,

O6opynoBaHue 11
JIEMOHCTpaLUn




UCIIOJIB3YS YCIOBUS
paBHOBECHS

JlaGopartopnas pabota

O6opynoBaHue st

«MBrotoBiieHue Ja6opaToOpHBIX padboT
paboratoment U YYEHUYECKUX
OTBITOB (Ha 0aze
CHUCTEMBI OJIOKOBY.
KOMIUIEKTOB 1151 OI'D
Odopmnenue
30 paboTHI.
PaGota Han nmpoekToM
«bIiokm».
JlaGoparopHas pabota
«M3roToBiieHue
paboTarorei
31 CHUCTEMBI OJIOKOBY.
JlaGoparopnas pabora | O6opynoBaHuE IS
«M3roroBieHue 1abopaTopHBIX pabOT
paboratomen U YYEHUYECKUX
OTIBITOB
32 CHUCTEMBI OJIOKOBY.
33 Odopmiienne paboThI. KommbrorepHoe
o0opyI0BaHME
34 3anura MpoeKTOoB.

KanennapHo-temaTuyeckoe miiaHupoBanue 8 Kiacc

No

/o

Jlara

MPOBEACHUS

IL1an

dakr

Tema ypoka

HUcnoan3oBanue

000py10BaAHUA
HEeHTpa

€CTeCTBEHHOHAYYHOMH
M TeXHOJOrH4ecKou

HanpaBJICHHOCTeM
«Touka pocra»

IIpUMEYaHue

1. BBeaenue

(14)

BBogHoe 3ansatue. Llenu

Y 3a7]a4¥ Kypca.

KommbroTepHoe
000pya0BaHKE




Texanka 0€30I1aCHOCTH.

2. TensioBble siBjaenus (12 4)

Pa3HooOpasue KomneroTepHoe
TEIJIOBBIX SIBJICHUU. o0opya0OBaHue
TemnoBoe pacmpenue

TEJL.

JlaGoparopnas pabota O6opynoBaHue st

«3MeHenus JUTUHBI
TeJa npu

HarpCBaHuu 1
OXJIAXKACHUM .

1abopaTopHBIX paboT
U YYCHUYCCKUX
OIIBITOB

Temnonepenaua
HaOmnronenue

TETUIONPOBOIHOCTH
BOJIBI U

BO34YyXa.

O6opynoBanue s
JIEMOHCTPALUI

JlaGoparopnas pabora
«M3Mepenune yaeapHon

TEIIOEMKOCTH
pa3JIAYHBIX

BEILIECTBY.

IInaBnenue n
OTBEpJICBaHUE.

Jlabopatopnas pabota
«OTnuBKa

napauHOBOTO
COJITaTHUKAY

O6opynoBanue s

J1a60paTOpHBIX padboT
U YYEHUYECKUX
OTBITOB (Ha 0aze
KOMILIEKTOB Uit OI'D

Jlabopatopnas pabota

«HabOmxronenue 3a
[JIaBJICHUEM

JIBJIAY

O6opynoBaHue s

1abopaTopHBIX pabOT
U YYCHUYECKUX
OTIBITOB

Pemenue OJIMMIIMaAHBIX
3aJgad

O6opynoBaHue s
JIEMOHCTpaLni




Ha ypaBHCHHE
TEMJIOBOro OaiaHca

Penrenue onmuMnuaaabIx
3a1a4

Ha PACYET TETUIOBBIX

O6opynoBaHue st
JIEMOHCTpaLUN

9 IPOIIECCOB
JlaGopatopus
10 Kpuctayiorpadum.
Ucnapenne u O6opynoBanue st
11 KOHJICHCAIHA. JIEMOHCTpaluii
CocraB atmocdepsl, O6opynoBanue st
E€MOHCTpaL1
HaOJII0/IeHNE TIepexo/ia A Thatt
HEHACHIIIIEHHBIX ITapOB B
12 HACBIIICHHBIE.
Brnaxxnocts Bo3ayxa Ha | OGopyaoBaHue s
13 pPa3HBIX KOHTUHEHTAaX JEMOHCTpalui
3. daexkTpuyeckue siBjaenus (84)
Mukpomup. Mogenu O6opynoBanue s
aToma, JIEMOHCTpALUIA
CYIIIECTBOBABIIIHE 0
14 Havajna XIX
HcTtopus oTKpbITHS U KommsroTepHoe
IEUCTBUSI o0opyI0BaHHE
rajgbBaHUYECKOTO
15 3JIEMECHTA
Hctopust cozmanus
AIEKTPOPOPHOM
16 MaITuHbI
OnbiThl BosbTa. KommnsroTepHoe
DNeKTpudYeCcKui o0opyaOBaHUE
17 TOK B JICKTPOJIUTAX.
18 Pemienne onumnuanusix | O0opyaoBaHue s




3ada4d Ha

3aKOHBI ITIOCTOAHHOI'O
TOKa

JIIEMOHCTpaLUN

Hab6mronenue ObopynoBaHue s
3aBUCUMOCTH JIEMOHCTpaLAN
COTIPOTUBJICHHS
IPOBOJIHUKA OT

19 TEMIIEPATYPBHI.
JlaGoparopnas pabota O6opynoBanue st
«Onpenenenue 1a00paTOpHBIX PadoT
CTOUMOCTHU U YYCHUYCCKUX
M3paACXOJ0BaAaHHOMN ONLITOB (1a base

P A KOMIUIEKTOB 1 OI'D

AJIEKTPOIHEPTUU
110 MOIIHOCTH
OTPEeOUTEINS U 110

20 CUETUHKY
Pemenue onumnuanueix | O6opynoBaHue s
3aa4y JEMOHCTpaLUn
Ha TEIJIOBOE JeHCTBUE

21 TOKa

4, JeKTpOMarHuTHbIE siBJeHUsA (34)

DIEKTPOMAarHuTHbIE
SIBIICHUSL.

DNEeKTpOU3MEpPUTEIbHBIE

Ob6opynoBanue st
JIEMOHCTpAUIA

22 puOOpEI.
MaruutHas anomanus. | OGopyaoBaHHE IS
MarauTtHsie JIEMOHCTPAIUIA

23 Oypu
PaznoBuaHoCTH

24 AIIEKTPOIBUTATENECH.

5. Ontuveckue siBjaeHus (74)

25

NcTounuku cBera:
TEIIOBEIE,

O6opynoBaHue s
JIEMOHCTpaLni




JIOMHUHCCLICHTHBIC

26

OKCIIEpUMEHT
HaOII0CHUE.

MHorokparHoe
U300pakeHue

npeaMeTa B HCCKOJIbKUX
IIIIOCKHUX

3CpKaJiax.

27

H3roroButh IMMCPUCKOIT U
C €I'o

TIOMOIIBIO MIPOBECTH
HAOJIIOIEHUS

O6opynoBanue st
JIEMOHCTpaLUN

28

[IpakTnueckoe
UCIIOJIb30BAHUE

BOTHYTBIX 3CpKaJl

O6opynoBanue st
JIEMOHCTpALUI

29

3pI/ITeJ'IBHBI€ HNIJIIO3UH,

IMOpOKAACMBIC
IMPCIIOMIICHUCM

cBeta. Mupaxu.

30

Pa3BuTHE BOJIOKOHHOMI
OIITUKH

31

Hcnons3oBanue
3aKOHOB CBETa B

TCXHHKC

O6opynoBanue s
JIEMOHCTpAI

6.4

CJI0BEK

u npupoaa (44)

32

ABTOMAaTHKA B HAIIEH
JKU3HH .

33

Pagno u reneBuneHue

34

AnbTepHATUBHBIE
VCTOYHUKHU

sHepruu. Busbl

KommnsroTepHoe
000py0BaHUE




AJIEKTPOCTAHLIUMN

35

Hayxka ceronns. Hayka u

0€30MaCHOCTH JIFOJIEH.

KaﬂeHHapHO-TeMaTI/I‘IeCKOB INIAHUPOBAHHUE 9 kiacc

No | lata Tema ypoka HUcnoan3oBanue MIpUMEYaHUE
IPOBEACHUS
mm | P 000py10BaHUA
IInaun | dakT eHTpa
€CTEeCTBEHHOHAYYHOM
U TEXHOJIOTrHYeCKOM
HAIPABJICEHHOCTEH
«Touka pocra»
1. BBeaenue (14)
Bsoanoe 3ansrtue. KommsroTepHoe
Lenu u 3agaun Kypca. | obopynoBaHue
TexHuka
1 0€301acHOCTH.
2. Kunemartuka (7 4)
Crioco6bl onucanus O6opynoBanue st
€MOHCTpALUI
MEXaHUYECKOTO A Tpatt
2 IBUOKEHUS
[IpssmonnHENHOE O6opyaoBaHue s
paBHOMEpPHOE JIEMOHCTpaLnn
JBUKEHHE 110
miockocTu? CmoTps
13 KaKOU TOYKHU
3 HaO0II01aTh




OTHOCHUTEIIBHOCTD O6opynoBanue s

JIBKEHUSI. JEMOHCTpaIAN

CroxxeHue JBUKEHUM.

JlabopamopHuvie O6opynoBanue st
abomul:

p J1a60opaTOpHBIX paboT

«M3yueHre NBWKCHHS | U YUCHUUYECKHUX

CBOOOJIHO OTIBITOB

NaJAOIIEro TEa,
«3yuenue

JIBUKEHUS Tea 10
OKPYKHOCTH

Kak u xyna nonerena
BUILIHEBAsI

kocTouka? Pacuer
TPaeKTOpUU

JNBUKEHHUS TEN U
MIEPCOHAXKEUN

pacckasoB P.Pacms o

O6opynoBanue st
JIEMOHCTPALUI

Mronxay3eHe
Ucropuueckas Ob6opynoBanue st
PEKOHCTPYKIIUSA JIEMOHCTPAUI

onkITOB [ ammied mo
ONpeCICHUIO

YCKOpEHUs g.

Onpenenenue
CKOPOCTH

PaBHOMCPHOI'O
ABUIKCHUS IIPU

UCIIOJIb30BaHUU
TpeHaxepa

«OeroBast TOPOXKKa».

O6opynoBanue s
JIEMOHCTpaLUn

3. Ilunamuka (84)

Cuna BoJH, cuja
yOCKICHUS UITU

cuna - puzndeckas

O6opynoBaHue s
JIEMOHCTpaLUn




BeJIMYUHA?

JlabopamopHas O6opynoBanue st
aboma:

P 1abopaTopHBIX padboT
«M3MepeHne macchbl U YUCHUYECKUX

10 TeIa» OTIBITOB
JIBM>KEHME TEna moj
JIEUCTBUEM

11 HECKOJIBKUX CHUJI
JIBI>KEHME CUCTEMBI O6opynoBanue s
CBSI3aHHBIX JIEMOHCTpaIui

12 Tel
JlabopamopHnule O6opynoBanue st
pabomel: «3yuenue

7a60paTOpHBIX padboT
TPEHUS CKOJTBKEHUS
U YUCHUYECKUX

13 OTIBITOB
Junamuka O6opynoBanue st
PaBHOMEPHOTO JEMOHCTpaLUn
JIBUKEHUS T10

14 OKPYHOCTH
Ucropus pazsutus Ob6opynoBanue st
MPEICTABICHUMN JIEMOHCTPAUI
o Bcenennoi.

15 ConHeyHasi cuctema.
OtkpeiTust Ha KoHUKKe | OOOpymOBaHHE NS
nepa. JIEMOHCTPAIUI
[lepBoie
UCKYCCTBEHHBIE
CITyTHUKH

16 3emun.

4. Ummyabc. 3aKOH cOXpaHeHHs UMITyJibca (34)

Kak BbI sIXTY KommerorepHoe

17 Ha30BeTe... 000py0BaHKE
PeaktuBHOE NBUXKEHUE

18 B IIPUPO/IC.




Paccnenosanue JITII ¢ | KomneroTepnoe
MOMOIIIBIO o0opyI0BaHME
3aKOHA COXPAHEHHUS
19 MMITYJIbCa
5. CraTtuka (24)
JlabopamopHas O6opynoBanue st
aboma:
p J1a6opaTOpHBIX paboT
«Omnpenenenune Y YYCHUUYECKUX
IIEHTPOB Mace OIIBITOB
Pa3JIMYHBIX TeI (TpU
20 croco0a)»
[Ipumenenue npocteix | KoMnsrorepHoe
MEXaHHU3MOB B o0opyi0BaHNE
CTPOUTEIIBCTBE: OT
3EMJISTHKH 10
21 Hebockpeba
6. MexaHn4eckue Ko1e0aHusI ¥ BOJHBI (34)
Bunbr masitHukoB u ux | O6opynoBaHue aiis
22 KOJIeOaHUI JIEMOHCTpAaIuii
23 UYrto nepeHocut BojHa?
KonebarenbHbie
CUCTEMBI B IPUPOJIE U
24 TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOaHUs M BOJIHBI (24)
OkcnepuMmeHnTanbHas | KommbroTepHoe
pOBEpKa o0opyaoBaHUE
25 cBOMCTB OM BOJIH.
HccnenoBanue KommerorepHoe
DIIEKTPOMArHUTHOIO o0opyAOBaHUE
26 uznydyenuss CBU-neun
8. OnTuka (44)
. A3roroBnenue KommnsroTepHoe
27 MOJIETTH 000pyI0BaHKE




KaJICHIOCKOIIA.

OkcnepuMmenTanbHas | OGopyaoBaHUE s
IIpOBEpKa JIEMOHCTPALUN
3aKOHA OTPaKCHUS

28 CBETA.
JlabopamopHas O6opynoBanue st

aboma:

p J1a6opaTOpHBIX paboT
«3mepenue Y YYECHUYECKUX
noKa3aTeJs OIIBITOB

29 PEIOMIICHHS BOJIBI»
Kaxk otnmuyarorcs O6opynoBanue st
MoKa3aTean JEMOHCTpaIAN
TIPEITOMIICHHSI

30 [IBETHOT'O CTEKJIA
9. ®u3uka aToMa M aTOMHOIO0 saApa (44)
[Tornowmenue u KommberorepHoe
UCITyCKaHUE CBETa o0opyoBaHue
atomamu. Ontuueckue | KommbroTepHoe

31 CIIEKTPHI. obopyioBaHNE
N3amepenne KIT/I

32 COJIHEYHOM OaTapeu
Bnusnue
PaAOaKTHUBHBIX
W3JIy4YCHHUH Ha )KUBbIE

33 OpraHU3Mbl
Crioco0sl 3a1UThI OT
PaAMOAaKTHBHBIX

34 U3ITy4eHU I

JIuceT 1omoTHeHUH U U3MEeHeH i




Hara XapakTrepucTuka u3MeHeHH I PexBusuthbl Hoanuceh
BHECCHM A JAOKYMEHTa, JIMua,
U3MEHEeHU M KOTOpPbIM BHeCILIEero

3aKpernJieHo 3aluch

HU3MCHCHHC
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