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VYuutens Konuniena TaTbsiHa AjleKkcaHApOBHA



IHosicHuTeIBbHAA 3aNIMCKA.

Ha Ga3ze nentpa «Touka pocTta» obecrieunBaeTcs peaqusanus 00pa3oBaTeIbHbIX IPOrpaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOIMUYECKOM HANpaBiIeHHOCTEH, pa3paboTaHHbIX B COOTBETCTBUU C
TpeOOBaHUAMH 3aKOHO/IATENILCTBA B cepe 00pa30BaHus U C yUETOM peKOMEHAalui
@DenepanbHOTO onepaTopa yuebHoro npeamera «Dusnkay.

IInanupyemble pe3yjibTaTbl 0CBOCHHS IIPOrPAMMBbI BHEYPOYHOM AeATEIbHOCTH
«IxcnepumMenTapmii mo GpuznKe» (¢ NCMoOab30BaHNeM 0GopynoBanus «Touka pocta») B 7-9
KJ1accax.

Peanu3zanus nporpaMmsl CIOCOOCTBYET JOCTHXKEHUIO CIEAYIOIINX Pe3yJIbTATOB:
JInuHocTHBIE:
B cdepe MTMYHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN yUalMXCs:

* yueOHO-1103HaBaTEIbHBI HHTEPEC K HOBOMY yueOHOMY MaTepualy U crocodbaM perieHus
HOBOI 3a/7a4M;

* OpUEHTAIlMS Ha TOHUMaHWE MIPUYHMH yCIieXa BO BHEYUYE€OHOM IeSITeIbHOCTH, B TOM YKCIIE Ha
caMOaHaJHM3 U CAMOKOHTPOJIb PE3YJIbTaTa, Ha aHAIM3 COOTBETCTBHS PE3YJIbTaTOB TPEOOBAHUIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTH K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIIEITHOCTH BHEYUYEOHON AESITETbHOCTH;
Obyuarowuiics noay4um 03MONCHOCIb OISl POPMUPOBAHUA!

* BHYTPEHHEW MO3ULIMH IIKOJIbHUKA HAa YPOBHE IMOJ0KUTEIBHOIO OTHOLIEHHUS K IIKOJIE,
MOHUMAaHUS HEOOXOIUMOCTH yUEHUS, BBIPAXKEHHOTO B IPeodIafaHuy yueOHO-1103HABATEIbHBIX
MOTHBOB;

* BBIPAXKEHHOM YCTONYMBON yueOHO-1103HAaBAaTEIbHON MOTHUBALIUY YYEHUS;

* YCTOMUMBOro yueOHO-I103HABATEILHOIO HHTEpPECa K HOBBIM OOIIMM crioco0aM pelieHus 3a/1ad.
MeranpeamerHsblie:

B cepe peryasiTHBHBIX YHUBEPCAIbHBIX YUEOHBIX AEMCTBUM ydaluxcs:

* IUIAHUPOBATh CBOM JEHUCTBUS B COOTBETCTBUHM C MOCTABJIECHHOW 3aja4e€ll U YCIOBUSIMH €€
peanu3anuy, B TOM YHCIIE BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJIEHHBIE ITPaBUJIA B JIAHUPOBAHUHU M KOHTPOJIE CIIOCO0a peIIeHMUs,;
* OCYILECTBJISITh UTOTOBBIN M MOIIArOBBIA KOHTPOJIb 110 PE3YJIbTATY;

* OLICHMBATh IPABUJILHOCTD BBIMOJIHEHUS ACHCTBUS HAa YPOBHE aJI€KBaTHOM pETPOCTIEKTUBHOM
OIICHKH COOTBETCTBHUS PE3YJIHTATOB TPEOOBAHUSAM JAHHOM 3a71a4M M 3aJ]a4HON 00J1acTH;

* aJIEKBaTHO BOCIIPUHUMATD MPEJIOKEHUS U OLIEHKY YUUTeNel, TOBapHIlel, poauTesei u
JIpYTUX JIIOAEH;

* pa3nyaTh Croco0 U pe3yabTatr JeHCTBHUS.

Obyyarowuiics NOLYYUm 03MONCHOCTb HAYYUMCA!

* B COTPY/IHMYECTBE C YUUTEJIEM CTABUTh HOBBIC yUeOHbIE 3aa4H;

¢ IPOABJIATH MMO3HABATCIIbHYIO MHUITUATHBY B yqe6HOM COTPYAHUYCCTBC,

* CaMOCTOSITEIIHLHO a/ICKBATHO OIICHUBATH MPABUILHOCTH BBITIOJHEHUS JEHCTBUS U BHOCHUTD
H€O6XOI[I/IMI:I€ KOppeKTI/IBBI B UCITIOJIHCHHUEC KaK I10 XOI[y cro peanmaunn, TaK U B KOHIIC
IECUCTBUSL.



B cdepe no3HaBaTeIbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUH ydalluXxcs:

* OCYIIECTBIIATH OUCK HEOOX0IMMOW MH(POPMALIUH JIUIsI BHITIOJTHEHUS BHEYUEOHBIX 3aJJaHUN C
UCIIOJIb30BaHUEM YUEOHOH JTUTEpaTyphl U B OTKPBITOM MH(POPMALIMOHHOM IIPOCTPAHCTBE,
SHIMKJIIOTIEINA, CIIPABOYHHUKOB (BKJIIOYAs HJIEKTPOHHBIE, TU(PPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

WHrepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAIHIO0) BEIOOpOUHON HHPOPMALIUU 00 OKPYKAIOLIEeM MUPE U O
cebe caMoM, B TOM YHCJIE C TOMOIIbI0 HHCTpyMeHTOB UKT;

* CTPOHUTH COOOIIEHHMSI, IPOEKTHI B YCTHOM U MUCbMEHHOH (opMme;
* IPOBOJIUTH CPABHEHUE M KJIACCH(PHUKAIINIO N0 3aJaHHBIM KPUTEPHUSIM;
* yCTaHABJIMBATh IPUYMHHO-CIICICTBEHHBIE CBSA3U B H3Y4a€MOM KPYT'e SBICHUIA;

* CTPOUTH paccyXJeHusi B (hopMe CBS3H MPOCTHIX CYKACHHUI 00 00bEKTEe, €ro CTPOCHUH,
CBOMCTBAX U CBS3aXx;

Obyyarowuiics NOIYYUM 03MONCHOCTL HAYUUMBCA

* OCYILECTBIIATh PACIIMPEHHBIIN MOMCK UH(OPMAIMU C UCIIOJIB30BaHUEM PECYpPCOB OMOINOTEK U
cetu HTepHeT;

* 3aMUCBIBATh, PUKCUPOBATH MHPOPMALIUIO 00 OKPY>KAIOLIUX SBICHUSAX C IOMOIIBIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOM3BOJIBHO CTPOUTH COOOIIEHUS B YCTHON M MUCbMEHHOM (popme;

* OCYILECTBIIATH BBIOOp Hanbosee H3(PPeKTUBHBIX CIOCOOOB pelIeHHs 3a/1a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBH;

* CTPOUTH JIOTUYECKOE PACCYKICHUE, BKIIFOYAIOIIEE YCTAHOBJIEHNE MPUYUHHO-CIIEICTBEHHBIX
CBS3€EH;

* MOT'YT BBIMTH Ha TEOPETUUYECKUIN YPOBEHb PEIICHHUS 3a/1a4: PEIICHHUE N0 ONPEIEICHHOMY
IUIaHY, BJIaJICHNE OCHOBHBIMU IIPUEMaMU PELICHMS], OCO3HAHMS IEATENBHOCTH 110 PELICHUIO
3aJa4u.

B chepe koMMyHHKATHBHBIX YHUBEPCAIBHBIX YUEOHBIX JTEHCTBUN ydalluxcsi:

* aJIEKBAaTHO MCIOJIb30BaTh KOMMYHUKATUBHBIE, IIPEXK/IE BCETO - pEUEBbIE, CPEJICTBA JIs
pEIICHUS PA3TMYHBIX KOMMYHUKATUBHBIX 33/1a4, CTPOUTH MOHOJIOTHUECKOE COOOIIeHNE, BIAICTh
JTUAIOTHYECKON OpMOii KOMMYHHKAINH, UCIIONIB3YS, B TOM YHCIIE CPEACTBA U HHCTPYMEHTHI
UKT u gucTaHIIMOHHOTrO OOIIEHHUS;

* JIOMYCKaTh BO3MOYKHOCTh CYIIECTBOBAHHUS Y JIIOAEH Pa3IMUHbIX TOUEK 3pEHHUS, B TOM YUCJIE HE
COBMAJIAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA TTO3UITUIO TAPTHEPA B OOLICHUH U
B3aMMO/ICHCTBHY,

* YUUTBIBAaTh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALUY Pa3IMYHBIX MO3ULIUN B
COTPYJIHUYECTBE;

* popmMynMpoBaTh COOCTBEHHOE MHEHUE U MO3ULIHUIO;

¢ I0roBapuBaThbCd U MPUXOAUTD K 06H.[€My PCUOICHUIO B COBMECTHOM ACATCIIBHOCTH, B TOM YHUCJIC
B CUTyallUH CTOJIKHOBCHUS UHTCPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA!



* YUUTBIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIIMYHBIC OT COOCTBEHHOM MO3UIUH JPYTUX
JIIOJIEH;

® YUUTBIBATH Pa3HbIC MHCHUA U HHTCPECHI U 00OCHOBBIBATH COGCTBCHHYIO IIO3UIHNIO,
* IOHUMAaTh OTHOCUTEILHOCTh MHCHHUI U moaAXoa0B K pCIICHUIO HpO6JI€MBI;

¢ APryMmCHTHUPOBATH CBOIO IMMO3UILIUIO 1 KOOPAWMHUPOBATH €€ C MMO3ULUAMU ITAPTHCPOB B
COTPYAHHUYECTBEC IIPU BBIpa60TKe 06H.[CFO pE€UiCHuA B COBMECTHOH JCATCIIBHOCTH,

* 33/1aBaTh BOIMIPOCKI, HEOOXOUMBIC JJII OpPTraHU3aIUU COOCTBEHHOM JESITEILHOCTH U
COTPYAHHYECTBA C IAPTHEPOM;

¢ OCYHICCTBJIATDH B3aMHBIN KOHTPOJIb U OKa3bIBAaTh B COTPYAHUYECTBC HCO6XOI[I/IMYI-O
B3aMMOIIOMOIIb.

IIpexmeTHbIE:

- OPUCHTUPOBATLCA B ABJICHHUAX U 00BeKTax OKpYyXKaromero Mupa, 3HaTb 'paHULbI UX
IMPUMCHUMOCTH;,

- IOHUMATb OIIPCACICHUA (1)I/I3I/I‘IGCKI/IX BCJIMYMWH W IIOMHUTL OIIPCACIIAIOIIUC (1)OpMyJ'II>I;

- IOHUMATh KaKUM (PU3MYECKUM IPUHLUIIAM U 3aKOHAM IOJUUHSIOTCS T€ UM UHbIE O0BEKTHI U
SIBJICHUS TIPUPOJIBL;

- 3HaHME MOJIETH TMIOMCKa PeLIeHUN A 3a7a4 1o (pusmke;

- 3HaTh TEOPETUUYECKUE OCHOBBI MATEMATHUKU.

- IpUMEYaTh MOJICIIN SBJIICHUM U 0OBEKTOB OKPYXKAIOIIET0 MUPA;

- AaHAJIM3UPOBATH YCIIOBHE 3a1a4H;

- iepepopMyIUpPOBaTh U MOJEIUPOBATh, 3AMEHATh UCXOHYIO 3a/1a4y APYroii;
- COCTABJIATH IUIaH PELICHUS;

- BBIIBUTATh U MPOBEPSTH MPEIaracMble I PEIICHUS TUIIOTE3bI,

- BJIaACTb OCHOBHBIMHU YMCTBCHHBIMH OIICPpAIIUAMHA, COCTABIAIOININMHA ITOVMCK PCIICHUA 3aa4H.

Conep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH

7 kaacce

BBenenue. Brognoe 3anstue. llenu u 3amaun kypca. Texnruka 6€30MacHOCTH.
Posib 3KkcniepuMeHTa B KU3HU YeJI0BEKA.

Teopus: I3y4uTh OCHOBBI TEOPUHU MOrpeIHOCTEN. [10rpeIHOCTH IPSIMBIX U KOCBEHHBIX
WU3MEPEHHM, MAKCUMAJIbHAsS ITOTPEIIHOCTh KOCBEHHBIX H3MEPEHUH, YUET MOTPEIIHOCTEN
U3MepeHui npu nocrpoeHuu rpapukos. [Ipeacrapnenue pe3ynbTaToB u3MepeHuit B popme
TalnuIl ¥ rpaduKoB.

IIpaxmuxa: OCHOBBI TEOPUH NTOTPEIIHOCTEN IPUMEHSTH IIPU BBIIIOJIHEHNN YKCIIEPUMEHTAIbHBIX
3aj1a4, IPaKTHYECKUX padoT. (€ Henmoab3oBanueM odopynoBanus «Touka pocray)

Xapakmepucmum OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

[TpuBOANTE PpUMEPHI 00BEKTOB U3yUeHUS (PU3UKU ((PU3NUECKUE SIBICHUS, (PU3NIECKOE TEO,
BEIECTBO, puszndeckoe moje). HabmomaTe u aHanu3upoBaTh GU3NIECKUE SIBICHUS



(puxcupoBaTe U3MEHEHUS CBOMCTB 0OBEKTOB, CPABHUBATH X U 0000111aTh). [To3HAKOMUTBCS €
9KCIIEPUMEHTAIBHBIM METOJIOM HCCIIEIOBaHUS PUPObl. COOpKa MpuOOPOB U KOHCTPYKITHH.
Hcnonb30Banue U3MEPHUTENBHBIX TPUOOPOB. BrinoaHeHne 1ab0paTOPHBIX U MPAKTUIECKUX
paboT. JluarnocTika U yCTpaHeHHE HeHCIPAaBHOCTEN

npuOopoB. BeicTpanBaHue TUIIOTE3 HA OCHOBAHWW MUMECIOIIMXCS TAHHBIX.
MexaHuka.

Teopus: PaBHOMEpHOE M HEpaBHOMEPHOE JIBHKeHHUE. | padudeckoe npencTaBieHUe JBUKEHUS.
Pemenue rpaduueckux 3amay, pacuer NyTy U CPeJHEN CKOPOCTH HEPABHOMEPHOT'O IBHKEHUS.
[Tonsite nnepunu u nHEpTHOCTH. LleHTpobeknas cuna. Ilpumenenne nanHbIX Gpu3nyecKux
MOHATUH B XKU3HENEATEIHOCTHU YesioBeKa. Cuia ynpyrocTtH, CUiia TPeHHUS.

Ilpaxmuxa: VccrnenoBanue 3aBUCUMOCTY CUJIbI YIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT
crenenu nedopManuu npyxkunbl. Onpenenenue koddduirenta Tpenus Ha Tpudomerpe. (¢
HCI0JIb30BaHUEM 00opynoBanus «Touka pocray)

HCCHGI{OB&HI/IG 3aBUCHUMOCTH CUJIbI TPCHUA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUS.
Xapakmepucmuka OCHOBHbBIX 8UO08 0eAMENbHOCHIU:

Amnanu3z Tabmui, rpadukoB, cxeM. [Touck oObsiCHEHUST HAOMIOJaeMBbIM COOBITHAM. OnpeneneHue
CBOMCTB IMPUOOPOB I10 YEPTEIKAM M MOJCIISIM. AHAIM3 BOSHUKAIOITUX MTPOOJIIEMHBIX CUTYaIUH.
N306paxath cucteMy KOOpJIMHAT, BBIOMPATh TEJIO OTCUYETA U CBSA3BIBAThH €T0 C CUCTEMOU
KoopauHat. Mcrob30BaTh CUCTEMY KOOPAWHAT JIJIsl U3YYCHUS IPSIMOJTMHEHHOTO JBUKCHUS
tena. COopka nmpubOPOB U KOHCTPYKIUH. Vcronb3oBaHue U3MEpUTENbHBIX TPHOOPOB.
BrimonHenue 1abopaTOPHBIX B MPAKTUIECKUX PadOT (¢ MCMOJIB30BAHHEM 000PY10BAHUS
«Touka pocrtay). [lnarnoctuka u ycTpaHeHHe HeUCIIpaBHOCTEN mpubopoB. BricTpanBanue
TUTIOTE3 Ha OCHOBAaHUH MMEIOIINXCS TaHHBIX. KOHCTpyHpOBaHHE U MOJICITHPOBAHHE.
BrimonHeHue 3a1aHuii o yCOBEPIIEHCTBOBAHUIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJIMKH IKCIIEPUMEHTATBHOM paboThl. PaboTa B MasbIx
rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U 00OCHOBBIBAIOT CBOE pEIlIeHUE, 1eHCTBUS.
[TpencraBieHne pe3yabTaTOB MTAPHOM, TPYIIIOBOM JIEATEIIFHOCTH. YYacTHE B TUAJIOTE B
COOTBETCTBUHU C MPaBUJIAMU PEUEBOTO TTOBEICHUSI.

I'mapocraruka.

Teopus. 3akon Apxumena, 3akon [lackas, ruapocTaTiyeckoe JaBiIeHUE, COOOIIAIOIIHECS
COCYbl, TUPABINYECKUE MAIIIUHBI.

Ipaxmuxa: 3a0a4u. BRITATKABAIOIIAS CHIIA B PA3IMYHBIX CHCTEMaX; MPHOOPHI B 3a1a4axX
(cooOMaromecs: CoCy/Ibl, THAPABIMYCCKIE MAIIMHBI, pbIYard, 0JI0KH). DKCIIEPUMEHTAIbHBIC
3aaHus:

1)u3mepenue cuiiel Apxumena, 2)u3MepeHre MOMEHTa CUITbI, IEHCTBYIOIIETO Ha pblyar,
3)uzmepenue

pa6OTBI CHJIBI YIIPYT'OCTH ITPU MMOABEME I'py3a C MOMOIIBIO IMTOABUKHOI'O WUJIM HEITOJABUKHOT'O
6noka.(c ncnosib30BaHueM ooopyaoBanus «Touka pocray)

Xapaxmepucmuka OCHOBHBIX BUO08 OesiMEeNIbHOCIU:

Amnanu3 Tabmuil, rpaduxos, cxem. [Torck oObsicHeHHs HaOMoAaeMbIM coObITUsIM. COOpKa
nprOOPOB U KOHCTPYKIMiA. Mcrionb30BaHNe n3MepUTENbHBIX TPHOOPOB. BrinoaHenne
71a00paTOPHBIX M MPAKTHUYECKUX padoT. JIlnarHocTuka v ycTpaHeHUE HEUCITPABHOCTEH MpuOOpPOB.
BricTpanBanue runore3 Ha OCHOBaHMHM MMEIOIIMXCS NaHHBIX. KoHCTpynpoBaHue u
MojenupoBanue. Pabora B MasibIX rpymnmax. AHaAIU3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT CBOE
peuienue, nercteus. [IpencraBinenue pe3ynbTaToB IAPHOM, TPYIIIOBOU A€ATEIbHOCTH.



[ToaroToBka cooOUIeHU U JOKJIAA0B. Y4YacTue B TUAJIOTE B COOTBETCTBUU C MPABHIIAMH
pEUYEBOro MOBECHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHEe TBEPABIX TEJ. Y CIOBUS paBHOBECHS. MOMEHT CHUJIBI.
[TpaBuiio momenToB. LlenTp TsxecTu. MccienoBanue pa3nuyHbIX MEXaHUUECKUX CHCTEM.
KoMOuHupoBaHHBIE 3371a41, UCITIONB3YS YCIOBUS PABHOBECHUS.

Ilpaxmuxka: VI3roToBineHne paboTaromeil cucTeMbl OJI0KOB.
Xapakmepucmuka 0CHOBHbIX U008 0esTMENTbHOCTIU.:

Amnanu3z tabmuil, rpadukoB, cxeM. [Touck oObsicHEHUs Ha0II01aeMbIM COOBITHSAM. OTpeesieHne
CBOWCTB MPUOOPOB MO YEPTEkKaM U MOACITSAM. AHAIN3 BO3HUKAIOMIUX MTPOOIEMHBIX CUTYAIHH.
HaOnronate neficTBre MPOCThIX MeXaHU3MOB. [103HAKOMUTBCS ¢ PU3NUECKON MOJIEIBIO
«abcooTHO TBEPIOE TeNo». Pemars 3amaun Ha MpUMEHEHHEe yCIoBUs(TIpaBuiIa) paBHOBECHS
pbruara. [TpuMeHsTh ycioBue (IpaBUIIO) PaBHOBECHS pblvara JJisi OObSICHEHUS ICHCTBHS
pa3IMYHBIX HHCTPYMEHTOB, HCIIOJIb3YEMbIX B TEXHHUKE U B ObITY. COOpKa mpruOOpoB 1
KOHCTpYKIUH. Mcronb30BaHUE H3MEPUTEILHBIX TPUOOPOB. BhiMosHEeHE 1a00paTOPHBIX U
NpaKTUYECKUX padoT. JlmarnocTuka u

ycTpaHeHHe HeucIpaBHoOCTel mpubopoB. BricTpanBaHue runores Ha OCHOBAaHUHM UMEIOIIUXCS
naHHbIX. KoHcTpyupoBanue u MojenupoBanue. BoinoaHenue 3aianuii o
YCOBEPIICHCTBOBaHUIO MPHOOPOB. PazpaboTka HOBBIX BapuaHTOB OMBITOB. PazpaboTka u
IIPOBEPKA METOJUKH IKCIIEPUMEHTAIbHONU PaOOTHI.

Pabora B ManbIx rpynnax. AHaIU3UPYIOT, BBIOMPatOT 1 00OCHOBBIBAIOT CBOE PEILICHUE,
neiicrBus. [IpeacraBinenue pe3ynbTaToB NapHOH, IPyNNoOBOM AesTenbHoCcTH. [loaroroska
cooOuIeHni 1 10K1a10B. OCYyIECTBISAIOT CAMOOLIEHKY, B3aUMOOLICHKY J€ATEIbHOCTU. Y4acTHe
B IMAJIOTe B COOTBETCTBUU C IIPAaBUIIAMH PEUYEBOTO TIOBEIECHUS.

8 kimacc

TenyoBLIe sIBJICHHUS.

TennoBoe pacmmpenue tei. [Iponeccsl muaBieHus U OTBEPAEBaHUsA, UCTIAPEHUS U
KoHJleHcauuu. Temnonepeaayda. BnaxxHOCTh BO31yXa Ha pa3HbIX KOHTHHEHTAX.

Hemoncmpayuu: 1. Habmonenue tassHus abaa B Boge. 2. CKOpOCTH UCIIApEHUs Pa3IMuHbIX
xunkoctel. 3. TeroBsle nBUrarenu Oyaymiero.

Jlabopamopnule pabomul (¢ ucnoab30BanueM odopynoBanus «Touka pocray): 1. 3smenenus
JUTMHBI TeJla TIPU HarpeBaHUH U OXJIakaeHuH. 2. OTIMBKa mapa@HOBOTO COJIaTHKA. 3.
Hab6mronenue 3a mraBnenueM yibaa 4. OT 4ero 3aBUCUT CKOPOCTh HCTIAPEHUS JKUIKOCTH? 5.
Habmroienue TennonpoBoJHOCTH BOABI M BO3/1yXa.

Xapaxmepucmuka OCHOBHBIX BUO08 OesIMEeNIbHOCIU:

CamocrosTenbHO GOPMYIHUPYIOT MO3HABATENBHYIO 3a/1ady. YMEIOT ¢ TIOMOIIBIO BOIIPOCOB
no0bIBaTh HeoCTaoIyo nHpopManuio. McnonpzoBanue u3mepuTeabHbIX PUOOPOB.
BrimonHenue nabopaTOpHBIX U MPAKTHUECKUX padoT. J(narnoctuka u ycrpaHeHue
HEUCHpaBHOCTEN npubopoB. BeicTpauBaHue runore3 Ha OCHOBAHUU UMEIOIINXCS JaHHbBIX.
KoHcTpynpoBaHnue 1 MOAEINPOBAHHUE.

BrimotHeHME 3a1aHUH TI0 YCOBEPIICHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX BapUaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAUKH SKCIIEPUMEHTAIBHOM paboThl. PaboTa B ManbIx
rpynnax. AHaJIU3UPYIOT, BHIOMPAIOT U 00OCHOBBIBAIOT CBOE peIlIeHUE, 1eHCTBUS.



IIpencrasienue pe3yabTaToB IapHOU, IPYIIIOBOM ACATEIBHOCTH. Y YaCTUE B IUAJIOTE B
COOTBETCTBUU C IIPAaBUIIAMH PEYEBOTO

IIOBCACHUA.
3J1eKTpnqec1me SAABJICHUA.

Muxpomup. Mozenu atoma, cymecrsoBasiue A0 Hayana XIX. Mcropust OTKpbITUS U JEHCTBUSA
rajibBaHMuYecKoro ieMeHTa. Mcropus coznanus annekrpodopHoii MamuHbl. OnbiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanuemM odopyaopanus «Touka pocray)
1. Mogenu atromoB. 2. ["aibBaHUYECKHE AIEMEHTHI. 3. DIeKTpodopHOit
MamuHbL. 4. OnbeiTel BonsTa u [anpBany.

Jlabopamopnvie pabomui: 1. Co3naHne ralbBAaHUYECKUX IEMEHTOB U3 MOJIPYYHBIX CPEACTB. 2.
ONEeKTPUYECKU TOK B )KUIKOCTAX CO3AAHUS «30JI0TOTO KIIFOUUKAY .

Xapakmepucmuka OCHOBHBIX BHUJIOB JACATCIIBHOCTH:

YpaBisroT CBOSH TIO3HABATEILHOW U YUeOHOU JESITEILHOCTBIO IIOCPEICTBOM ITOCTAHOBKHU
1eNel, TUTAaHUPOBAHUSI, KOHTPOJISI, KOPPEKIMH CBOUX JIEHCTBUI U OLIEHKU YCIICITHOCTH
ycBoeHus1. CpaBHHBAIOT CIIOCO0 U PE3yNIbTAT CBOMX JAEHCTBUIM ¢ 00pA3IIOM - TUCTOM
conpoBoxaeHus. OOHApYKUBAIOT OTKIOHEHU. OO IyMBIBAIOT IPUYUHBI OTKJIOHEHUH.
OcCy1IecTBISIIOT CAMOKOHTPOJIb U

B3aMMOKOHTPOJIb. VICII0/Ib30BaHE N3MEPUTENBHBIX IPUOOPOB. BrinonHeHne 1abopaTopHbIX U
MPaKTUYECKUX paboT. JIMarHocTuKa U ycTpaHeHHe HencnpaBHocTel nmpubopos. BeicTpanBanue
TUIIOTE3 Ha OCHOBAaHUU MMEIOIINXCS NaHHbIX. KOHCTpyHpoBaHHEe U MOJENUPOBAHHUE.

BJIGKTPOMaFHI/ITHLIe fAIBJICHMUA.

MarunuTHOe 1noJie B BelecTse. MarautHas anomanusi. Marautaslie 0ypu. PazHoBuaHOCTH
AIIEKTPOU3MEPHUTETBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANEKTPOABUTATENCH.

Hemoncmpayuu (¢ ucnosap3oBanuem odopynoanus «Touka pocra»): 1. HarnsaHocTs
IIOBEACHN BEUICCTB B MAariHuTHOM II0JIC. 2. Hpe3CHTaHI/II/I (6}

MarHUTHOM T0Jie 3eMJIM U O MarHUTHBIX Oypsix. 3. JleMoHcTpalus pa3HOBUIHOCTEN
AIEKTPOU3IMEPUTENBHBIX TPUOOPOB. 4. HarnsqHoCTh pa3sHOBUIHOCTEH SJIEKTPOIBUTATEIIECH.

Jlabopamopnwvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 8U008 0esIMeNbHOCHU.!

VYnpaBisioT cBoei mo3HaBaTeNbHON U ydeOHON AeSITeIbHOCTBIO TOCPEICTBOM MOCTAHOBKH
1esel, MIaHUPOBaHUs, KOHTPOJISA, KOPPEKLINN CBOUX JIEUCTBUI M OLIEHKHU YCIIEIIHOCTH
ycBoeHust. CpaBHHBAIOT CLIOCO0 M pe3yJIbTaT CBOUX JICHCTBUI ¢ 00pa3IoM - TUCTOM
conpoBoxaeHus. OOHapyKUBAIOT OTKJIOHEHUsI. OO1yMBIBAIOT IPUYMHBI OTKIIOHEHUH.
OcCy1IECTBIISIIOT CAMOKOHTPOJIb U

B3aUMOKOHTPOJIb.
Onruyeckue ABJICHUA.

Hcrounuku cBera: TCIJIOBBIC, TIOMUHCCIHCHTHLBIC, HCKYCCTBCHHBIC. W3rorosinenue KaMCpBhI -
00CKypa 1 UCCleI0BaHNE H300paKEHUS C TTIOMOIIBIO MOIeTTn. MHOTOKpaTHOE H300paKeHHE
npeaMeTa B HECKOJIBKHX TUIOCKUX 3epKaiiaX. I3roTOBUTH EPUCKOIL U C €T0 MOMOIIBIO TPOBECTH



HaOmronenus. [IpakTHueckoe UCTIONb30BaHUE BOTHYTHIX 3€pKall. 3pUTENIbHbIC WILTIO3UH,
MIOPOXKAAEMBIE

MMPECIOMIICHUEM CBETA. anaxm PazBuTne BomokoHHOM onTHKH. VCITOIB30BaHNE 3aKOHOB CBETa
B TCXHHKC.

Hemoncmpayuu (¢ ucnoab3oBanueM ooopyaosanus «Touka pocray)
1. Paznuunble ncTouHuKH cBeTa. 2. M300pakeHue npeaMera B HECKOJIbKUX

IUIOCKUX 3epKainax. 3. M3o0paxenne B BOTHYTBIX 3epKaiax. 4. Micnonap3oBanue BOJOKOHHON
ONTUKH. 5. YCTpoHCTBO oToanmapaToB, KHHOMPOEKTOPOB, KAl 10CKOMOB.

Jlabopamopnuie pabomei: 1. I3roToBIeHHE KaMepsbl - 00CKypa U Hcciel0BaHUE N300paXeHUs ¢
nomouibo Mojiend. 2. [IpakTuueckoe npuMeHeHne IocKuX 3epkail. 3. IlpakTuueckoe
UCIIOJIb30BaHUE BOIHYTHIX 3epKail. 4. MI3roToBieHue nepuckona v HabJOAEHUS C TOMOIIIBIO
MO/JIEJIN.

Xapakmepucmuka OCHOBHbBIX 8UO008 0eAMENbHOCHIU:

VYrpaBisiioT cBOEH O3HABATENILHON U y4eOHOM 1eATeIbHOCTBIO NOCPEICTBOM IIOCTAHOBKU
1eJIeH, INIAHUPOBAHUs, KOHTPOJISA, KOPPEKLIUN CBOUX JIEUCTBUHI U OLICHKHU YCIIEIIHOCTH
ycBOEHHMs. BbIenstoT u popMynupyroT O3HABATENIbHYIO L€/b. BhIIENAI0T KONInYecTBEHHbIE
XapaKTEPUCTHKN OOBEKTOB, 3aJaHHBIC CIIOBaMH. [ [pHHUMAIOT TO3HABATENBHYIO LIEb U
COXPAHSIIOT €€ ITPH BBIIIOJHEHUU

yueOHbIX aercTBUi. OCO3HAIOT cBOM AeicTBUs. VIMEIOT HaBBIKM KOHCTPYKTUBHOI'O OOILIECHUS B
MaJIbIX IrpyImax.

YesoBexk U npupoa

ABTOMaTHKa B Halel xu3Hu. [IpumMeps! NCIoNb30BaHN aBTOMATUUECKUX YCTPOHCTB B HaYKe,
Ha MPOM3BOJICTBE U B ObITY. CpecTBa cBs3u. Panno u TeneBuaeHne. AbTepHATUBHbBIE
MCTOYHHKH dHEpruu. Bunpl anektpocraniuii. Heo6xoaumMocTh 5KOHOMUH MPUPOJIHBIX PECYPCOB
Y UCTIOJIb30BaHUS, HOBBIX SKOJIOTMYHBIX M 0€30MacHBIX TexHomoruii. Hayka u 6e3omacHocTh
JO/IEH.

Jemoncmpayuu: 1. poroMatepuansl U CIaabI IO TEME.
Jlabopamopnvie pabomui: 1. M13yduenue neiicTBUN CpeCTB CBSA3U, PAJANO U TENEBUICHUS.
Xapakmepucmuka 0CHOBHBIX 8UO08 0EAMENTbHOCIU.

CamocToATenbHO (OPMYITHPYIOT TO3HABATEIBHYIO 33/1a4y. Y MEIOT (UM pa3BUBAIOT)
CIIOCOOHOCTH C TIOMOIIBIO BOIIPOCOB J100BIBATh HEJOCTAIOLIYI0 HH(OPMALIUIO.

9 kaacc
Kunemaruka

Cnioco0OsI onrucaHus MeXaHu4decKoro aBmwkeHus. Cuctema orcueta. [IpsmonuHeitHOe ABUKEHNE.
[IpssMosMHENHOE PaBHOMEPHOE JIBUKEHHUE T10 INIOCKOCTH. [lepemenienne u CKopocTs Ipu
PaBHOMEPHOM MPSIMOJIMHEMHOM JBUKEHHUH O MIIOCKOCTH. OTHOCUTENIBHOCTD ABUKECHHS.
Cnoxenue apuxeHuil. [lpunumn HezaBucumMoctu qBukeHu. KpruBonuHelHoe 1BMXEHHE.
JIBm>xeHue tena, OpOIIEHHOTO MO/ YIJIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHUE TIO
OKPY>KHOCTH. YT0oBasi ckopocTb. [lepuoa u yacrtora BpaiieHus. CKOpocTb

U YCKOpPEHHE MTPH PAaBHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH.

Jlabopamopnwle pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):



N3yueHne IBMKEHUS CBOOOIHO MAJAIOIIEro Tea.
N3ydeHne ABUKEHUS 110 OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:

Omnpenenenre CKOPOCTH paBHOMEPHOTO JIBHKEHHUS MTPH UCIIOJIB30BAHUU TPEeHaxepa «Oeropas
JIOPOKKa».

HCTOpI/I‘leCKaﬂ PEKOHCTPYKIHSA OIIBITOB TI'amnes o OIIPECACIICHUIO YCKOPCHUA CBO60,I[HOFO
naaCHus TCII.

[TpunIMIBl paboTH TPUOOPOB ISt U3MEPEHUSI CKOPOCTEH U YCKOPEHUIA.
[Ipumenenne cBOOOIHOTO MAZCHUS U U3MEPEHUS PEaKIINU YeIOBEKa.
Pacuer TpaekTopun JBIKEHUS TepcoHaxel pacckazoB P.Pacmo.

Xapakmepucmuka 0CHOBHbIX 81008 0esamelbHOCU. YTCHHE U 00CYKICHNE TEKCTa CTaTei
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAJIOB U MPE3CHTAIINMH, COCTABJICHUE U PEIICHHE 3a]ad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka

I/IHepI_II/IaJ'IBHLIC cucreMbl orcuera. Cuia. 3akonsl Herotona. HBI/I)KGHI/IG TCJa 1104 ,HeﬁCTBHeM
HCCKOJIBKHX CHIJI. I[BI/I)KGHI/IG CUCTCMBI CBA3aHHBIX TCII. I[I/IHaMI/IKa PAaBHOMCEPHOI'O ABUIKCHUA
MaTCpHaHBHOﬁ TOYKH I10 OKPYKHOCTHU. Kiaccel cun. 3akoH BCCMHPHOI'O TAT'OTCHUA. I[BI/I)KGHI/IG
IJIAHCT. I/ICKyCCTBeHHHe CITYTHUKH.

Conneynas cuctema. Mctopus pazsutus npencrapienuii o Beenennoit. CTpoeHue U 3BOTIONHUS
Bcenennon.

Jlabopamopnvle pabomoi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):

W3mepeHne Macchl Teja ¢ CIOJIb30BAHUEM BEKTOPHOI'O Pa3sIokKeHUsl cuibl. M3yuenue
KWHEMaTHUKH U IMHAMHMKH PaBHOYCKOPEHHOTO JBIMKEHUS (Ha MpuMepe MaluHbl ATByna).
3y4eHHE TPEHUSI CKOJIbKEHHUS.

HpuMeprle membsl NPOEKMHbIX U UCCIe008amenbCKux pa6om:

I/ICTOpI/I‘leCKaH PCKOHCTPYKIUA OIIBITOB Ky.]'IOHa 1 AMOHTOHA I10 OIPCACIICHUIO BEJIMYNHBI CUJIbI
TPEHUS CKOJILXKCHUS. HepBHe HCKYCCTBCHHBIC CITYTHUKHU Semin.

Kak oTnnuarorcss MEXaHHYECKUE MPOLIECCH] Ha 3eMIIE OT MEXaHMUYECKUX MPOLIECCOB B KocMoce?
Tena ConHeuno# cuctempl. OTKPBITHS Ha KOHYUKE Tepa.

Xapakmepucmuxa 0CHOBHbIX 81008 0esmelbHOCMU. YTCHAE 1 00CYKICHNE TeKCTa CTaTei
WHTEPHET-CATOB, OOCYXKJCHHE JOKJIA0B M MPE3EHTAIINI, COCTaBIIECHUE U PEIICHUE 3a/1a4,
obcyxaeHue crnocoooB pemieHus (moarotoska k OI'D mo dusuke).

HNmnyabc. 3aKoH coOXpaHeHUs] MMITYJIbCA

Nmnynec. I3MeHeHne UMITysibca MaTepUaIbHOM ToukH. CucTeMa Tell. 3aKOH COXPaHEHHUs
VMITYJIbCA.

HpuMeprle membsl NPOEKMHbIX U UCc1e008amenbCeKux pa60m:

PeaxktuBHoe nBuxxenue B npupose. Paccienosanue A TII ¢ moMoIIbI0 3aK0HA COXPaHEHUS
HMITYJIbCA.



Xapakmepucmuka 0CHOBHBIX 81008 DesAmenlbHOCMU. YTeHUE U 00CYKICHNE TeKCTa cTaTeit
UHTEPHET-CANTOB, 00CYKICHUE JIOKJIAJIOB U MPE3EHTAIINH, COCTABJICHUE U PEIICHHE 3a]1ad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

Craruka

PaBHOBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBecCHs TBepAoro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OripezesieHre EHTPOB MACC Pa3IUYHBIX TeJ (TPH Crocoda).

Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

[IprMeHeHre TPOCTHIX MEXaHU3MOB B CTPOUTENLCTBE: OT 3eMJISIHKH 10 Hebockpeba.
HccnenoBaHue KOHCTPYKIIMH BEJIOCUTIEA.

Xapakmepucmuka 0CHOBHbIX 81008 0esamelbHOCMU. YTCHHE U 00CYKICHNE TeKCTa CTaTei
WUHTEPHET-CAlTOB, 00CY)KICHUE JIOKJIAIOB U MPE3CHTAIINN, COCTABJICHHUE U PEIICHUE 3a/1a4,
obcyxaeHue croco0oB pemienus (moarororka k OI'D no ¢usuke).

MexaHndyecKHe K0J1e0aHUsI ¥ BOJTHBI

MexaHn4ecKre KoeOaHusl. Hp606paSOBaHI/IC OHCPI'UH IIPU MCXAHUYCCKUX KOJIe0aHUIX.
MareMaTU4eCcKui 1 Hp}DKPIHHI:IfI MasiTHHUKMH. CBO6OI[HI)I€, 3aTyXaromuc U BBIHYKJICHHBIC
koneOanus. Pe3onanc. MexaHnuecKHe BOJIHEL. HJ’II/IHa 1 CKOPOCTb BOJIHBI. 3By1(

Jlabopamopnvle pabompi(c ucnoab3oBaHueM odopynoBanus «Touka poctay):
N3ydeHue koneOaHU HUTSIHOIO MasiTHUKA.

Tpumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI. KosiebaTenbHble CUCTEMBI B TPUPOJIE U TEXHUKE.

Xapakmepucmuka 0CHOBHbIX 81008 0esmelbHOCU. YTeHAE U 00CYKICHNE TeKCTa CTaTei
WHTEPHET-CATOB, OOCYXKCHHE JOKIA0B U MPE3EHTAIIHNI, COCTaBIIEHUE U PEIIeHUE 3a/1a4,
obcyxaeHue crnocoooB pemienus (moaroroska k OI'D mo dusuke).

3J'[€KTp0MaI‘HI/ITHbIe K0J1e0aHUS U BOJIHDI

[Tepemennslii anekrpuueckuii Tok. KonebaTenbHblit KOHTYp. BoiHyX/1eHHBIE 1 cBOOOIHBIE DM
kosie0aHus. OM BOJIHBI U X CBOMCTBA.

HpuMeprze membvl NPOEeKMHbLX U UCCne008amenbCKux pa60m.‘

[IpuHUMIIBI paguoCBsA3M U TeneBuieHus. Biusaue OM u3iydeHuil Ha )KUBble OPTaHU3MBI.
N3rotoBiieHne yCTaHOBKY ISl AEMOHCTPALUK OMBITOB 110 DOMU.

OnekTpoMarHuTHoe u3nydenue CBY-neun. Mcroprnueckast peKOHCTpYKIUs ONBITOB AMIepa.

Xapaxmepucmuxa 0CHOBHBIX 81008 OessmelbHOCmU. YTEHUE U 00CYK/IeHHEe TeKCTa cTaTei
UHTEPHET-CAlTOB, 00CYKICHUE JIOKJIAI0B U MPE3CHTAINI, COCTABICHUE U PEIICHUE 3a/1ad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

OnTuka

Ncrounuku cBeta. JleiicTBHS cBeTa. 3aKOH MPSAMOJIUHEMHOTO paCIpOCTPAHEHUS CBETA. 3aKOH
oTpakeHus cBeta. [loctpoenne n3o0paxxeHuil B IIIOCKOM 3epKae.

3aKoH IpeIOMJICHUS CBETa Ha TJIOCKOM rpaHMIIe IBYX OJTHOPOIHBIX MPO3PAUYHbIX CPE/.
[Ipenomnenue cpeta B npusMe. [{ucnepcus ceera. SIBjIeHUE MOJTHOTO BHYTPEHHETO OTPaKEHUS.



JIunzsl. Tonkue nuu3bI. [TocTpoeHne n300paskeHuid, Co31aBaeMbIX TOHKUMH JTMH3aMHU. [ a3 u
3perue. Onruyeckue nNpudopsI.

Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):
OKcrnepuMeHTalIbHas IPOBEPKA 3aKOHA OTPa)KEHHUS CBETA.

W3mepeHnue nokasaresns npeaoMIIECHHUs BOJIBI.

H3mepenne poKycHOro pacCTOsIHUS COOMPAIOIIEH JTHMH3BL.

Ilpumepnvie memvl nNPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

HcTopus uccieqoBaHus CBETOBBIX SIBJICHUM.

Hcropuueckas peKOHCTpyKLHs Teseckona [Manuies.

N3roroBienune KaieiaocKora.

Xapaxkmepucmuka 0CHOBHBIX U008 OesimMeNlbHOCHU. YTCHUE U 00CYKICHHUE TEKCTa CTaTei
MHTEPHET-CAlTOB, 00CYKIACHNE TOKIA0B U IPE3eHTAlNi, COCTABJICHNE U PEIICHHE 3a/ad,
o0cyxaeHue cnoco0oB pemienus (moaroroska k OI'D no ¢usuke).

®du3zuka aToMa 1 AaTOMHOI0 gapa

Crtpoenue atoma. [lornomienue u ucnyckanue ceera aromaMu. Ontudeckue CrekTpbl. ONbITHI
Pesepdopna. [Inanerapuas mozaens aroma. CTpoeHHe aTOMHOTO si/ipa. 3apsiIoBOE€ U MacCOBOE
ymcla. SlnepHble cuibl. DHEprus CBA3M aTOMHBIX si/iep. 3aKOH paJM0aKTUBHOIO pacnaja.
Anbda- u 6era-pacnansl. [IpaBuna cmemenus. SnepHslie peakuuu. Jlenenue u cuures saep.
SAnepnas snepreruka. crounuku sHeprun CosHIa 1 3Be3]1. Perucrpanus saepHbIX H3Ty4eHUH.
BnusiHue paguoakTUBHBIX U3JIyYE€HUHN Ha KUBBIE OpraHu3Msbl. J[o3umeTpus. JKoaorudeckue
MPOOJIEMBI SIIEPHOM YPHEPTETHKH.

HpuMeprle membsl NPOEKMHbIX U UCCIe008amenbCKux pa60m:
Hcropus nzyueHus atoma.

Nzmepenue KIIJ[ conneunoit 6arapemn.

HCBI/IHI/IMBIG H3JTY4YCHUS B CIICKTPC HATPETHIX TEJI.

Xapaxkmepucmuka 0CHO8HBIX 81008 OesmenlbHOCmU. YTeHHE U 00CYKIeHNEe TeKCTa cTaTeit
UHTEPHET-CATOB, 00CYKICHUE JIOKIAI0B U MPE3CHTAINI, COCTABICHUE U PEIICHUE 3a/1ad,
oOcyxaeHue cnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®opMBbI OPraHu3aluy 00pa3oBaTeJILHOIO NpoLecca:
- TPYIIIOBAs;

- UHIUBUAYyaJIbHAas;

- (hpoHTANBHAS.

Beaymmme TexHoJ10ruu:

Hcnonb3yloTest 3IEMEHTHI CIeIYIOIIMX TEXHOJIOTHA: MPOEKTHAsL, TPOOIEMHOT0 00yUYeHMs,
UH(POPMALMOHHO-KOMMYHUKAIIMOHHAs!, KPUTHYECKOT'O MBILIIEHHSI, TPOOJIEMHOT0 IMaJIora,
UrpoBasl.

OcHOBHBIE MeTObI PA0OTHI HA YPOKeE:

BGI[YH_II/IMI/I MCTOJdaMH 06yquH;1 SABIIAKOTCA: ‘IaCTHqHO-HOI/ICKOBOﬁ, METOA MaTEMAaTU4YCCKOI'O
MOACIINPOBAHUA, aKCHOMATUYECKUHN METO.



DopMBbI KOHTPOJIA:
Tak kak 3TOT KYpC ABJIACTCA JONOJIHUTCIBHBIM, TO OTMCTKA B Oasax He CTaBUTCS.

VYuamuiicss yauTcsl OLeHUBATh ce0s U IPYTUX caM, YTO IO3BOJISIET Pa3BUBATh YMEHUS
CaMOaHaJIN3a U CIIOCOOCTBYET Pa3BUTUIO CAMOCTOSTEIbHOCTH, KAK CBOUCTBY JIMYHOCTH
yuaiterocs. BolsiBjaeHne NpoMeXyTOUHbIX U KOHEUHBIX PE3YJIbTATOB yYaIUXCsl IPOUCXOIUT
yepe3 MPaKTHUECKYIO JeSTeIbHOCTh; 3a4eTHBIE pabOThI:

* TeMaTU4ecKas moJA00pKa 3a71a4 pa3INYHOTO YPOBHS CIIOKHOCTH C MPEACTABICHUEM PA3HBIX
METOJIOB PEIICHUS B BUJIC TEKCTOBOI0 IOKYMEHTA, NMpe3eHTaunu, ¢Jdu-
aHMMAIHH, BUIEOPOJIUKA Wi WED - cTpaHMIbl (caiiTa)

¢ BbICTaBKa ITPOCKTOB, Hpe3eHTaI_[I/II71;

* IEMOHCTpAIMsl SKCIIEPUMEHTA, KaUeCTBEHHOM 3a/1aun C KaueCTBEHHBIM (YCTHBIM MJIU B BUJIE
IPUIOKEHUS, B TOM YHCIIe, IPE3EHTAlMel) ONMCaHueM IIpolecca Ha 3aHATHH, (ecTUBaJIE
SKCHEPUMEHTOB; (PU3NYECKUE OJIMMITUA/IBI.

TemaTuueckoe pacnpeaejicHue 4acoB 7 KJaacce

Ne | Tema ypoka Hcnoabs3oBanue
/1 000py10BaHMS LIEHTPA

€CTeCTBCHHOHAYYHOM 1
TeXHOJIOTH4eCKOH

HanpasJjeHHOcTell «Touka pocra»

BBonnoe 3anstue. Llenu u 3amgaum xkypcea. KomnerotepHoe o0opynoBanue
1 Texunka 6€30IIaCHOCTH.

Cucrema eMHULL, TIOHATHE O KomnerotepHoe o0opyioBanue

2 MPpsAMBIX U KOCBCHHBIX U3MCPCHUAX

Du3HYECKU SKCIIEPUMEHT. OO6opynoBaHue A7 IEMOHCTpALHiA
Busl pu3nueckoro skcrepuMeHTa.
[Torpemnocts n3mepenus. Bubl

IIOrpelHOCTeN u3Mepenus. Pacuér

3 MOrpeIIrHOCTU U3MCPCHUA.

JIaboparopHas pabota ObopynoBanue s
«3mepenne o0bema TBEp0To 71a00paTOPHBIX PabOT U YUEHUYECKUX
OTIBITOB
tena». [IpaBuna odpopmienus
4 | naGopaTtopHOiil pabOTHI.
PaBHOMEpHOE U HEpaBHOMEPHOE O6opynoBanue ais
5 JBAYKEHHS. 71a00paTOPHBIX PabOT U YUEHUYECKUX
OTBITOB (Ha 6a3e KOMIUIEKTOB IS
I'paduueckoe npeacraBieHne 0orm9)

6 JIIBUKECHUSL.




Pemenue rpaduyeckux 3amad,
pacder IyTu U CpefiHeil CKopocTH

HCPaBHOMECPHOTI'O ABHUXKCHUA.

Ilousrue HWHECPUHUH U HHEPTHOCTHU.

LlentpobesxHas cuia..

Cuiia ynpyrocTu, cuiia TpeHus

10

JlaGopaTopHas pabora
«HccrnenoBanue 3aBHCUMOCTH
CWJIBI YIIPYTOCTH, BOSHUKAIOIICH B
MPYXXUHE, OT CTENeHU aedopManuu

MPY>XUHBD.

11

JIaboparopHast pabota
«Onpenenenune kodpdumnmenra

TpeHHs Ha TpHOOMETpE».

ObopynoBanue is

71a00paTOPHBIX PabOT U YUEHUYECKUX

OTBITOB (Ha 0a3¢ KOMIUIEKTOB JIJIst
0r9)

12

JIaGoparopHas paboTa
«HMccnenoBanne 3aBUCUMOCTH
CHJTBI TPEHUS OT CHIIBI

HOPMAJIbHOT'O JaBJICHUA).

ObopynoBanue s

71a00paTOPHBIX padOT M YICHUIECKUX
OTIBITOB

13

[InotHocTh. 3amaua naps I'epona

14

Pemenue 3amay moBEIIIEHHON
CJIOKHOCTH Ha pacyeT MIOTHOCTH

BEIECTBA.

ObopynoBaHue Ui JEMOHCTPAIIHA

15

Pemenue 3aay moBEBIIIIEHHON

CJIIOKHOCTH

16

JlaBiaeHwne KUJIKOCTH U Ta3a. 3aKOH

TTackansa

17

CooOmraromnuyecs cocysl.

O6opynoBaHue U JEMOHCTPAIIHIA

18

JlaGopaTopHas paboTta

«M3roroBnenue moaenu (poHTaHa»

O6opynoBanwue st

71a00paTOPHBIX Pa0OT M YICHUIECKUX




19

JIaGoparopHas paboTa

«U3roToBnenue Moaenu GoHTaHA»

20

3akon I[lackans. [laBnenue B
KUJKOCTSAX M Ta3ax.
['mapaBnuyeckre MalvHBI.

Coobmarommuecst CoCcyabl.

ombITOB (Ha 6a3e koMruiekToB ast OI'D

21

Britankusaroas cuiaa. 3aKoH

Apxumena.

O6opynoBanue 151 JEMOHCTPALIUNA

22

JIaboparopHast pabota
«BpracHenne YCJI0BUA T1JIaBaHU A

TCI».

ObopynoBanue is

71a00paTOPHBIX Pa0OT U YICHUUYECKUX
OIIBITOB

23

bnok 3agaud Ha 3akoH Ilackans,

3aKOH Apxumesna.

24

biox 3aga4g na 3axoH Ilackans,

3aK0H Apxumena.

ObopynoBanue Ui JEMOHCTPALIHiA

25

bnoxk. Peryar.

26

PaBHOBecue TBepabIX TEN. MOMEHT

cunbl.lIpaBruiio MOMEHTOB.

ObopynoBaHue Ui JEMOHCTPAIIHA

27

Lentp Tsxectu. Uccnenosanue

PA3INYIHBIX MEXAHUYCCKUX CUCTEM

28

KomOununpoBanHnbie 3a1a4m,

HCIIOJIb3YA YCIIOBUSA PABHOBCCHL.

29

Kom0OuHupoBanHbie 3a1a4uu,

HCIIOJIB3YA YCJIOBUS PABHOBCCHA

ObopynoBaHue Ui JEMOHCTPAIIHA

30

JIaGoparopHas paboTa
«MzroroBnenue padoTtaromiei
cucteMbl 6110k0B». OdopmieHue

paboTHI.

31

Pabora Hag nmpoexktoM «bioku».

JIaGoparopHas paboTa

ObopynoBanue s

1ab0paTOpHBIX PabOT U YUEHUIECKUX
onbITOB (Ha 6a3e koMriekToB st OI'D




«U3roToBnenue padoraromieit

CHUCTEMBI OJIOKOBY.

JlaGopaTopHas pabora

«HM3roroBnenue paboTarorei

O6opynoBanue st

71ab0paTOPHBIX PabOT U YUEHUYECKUX
OIIBITOB

32 | cucteMbl GJIOKOBY.
33 | Odopmienue paboThI. KommnbrotepHoe o6opynoBanue
34 | 3ammTa MpoeKToB.

TemaTuueckoe pacnpeacJicHue 4acoB 8 kaacc

Ne | Tema ypoka Hcnoabs3oBanue
n/m 000py10BaHMS LIEHTPA
€CTEeCTBCHHOHAYYHOM 1
TeXHOJIOrH4ecKoii
HanpasJienHocTeill «Touka pocra»
BBoanoe 3anarue. Llenu u 3anaun kypca. | KomnbrotrepHoe o6opyaoBaHue
1 TexHuka 6€30MaCHOCTH.
Pa3Hoo0Opa3ue TemIoBbIX SBICHUM. KomnerotepHoe o0opynoBanue
2 TemnnoBoe pacumpenue Tei.
JlabopaTopHas pabota O6opynoBanue st
«VI3MeHeHsI JUTMHBI TeNa TTpu 71a00paTOPHBIX PadOT M YUEHUUECKUX
OTIBITOB
3 HarpeBaHUU U OXJIAXKICHUNY.
Tennonepenaua Habmonenue ObopynoBaHue Ui JEMOHCTPAIIHA
TETIONPOBOIHOCTH BOJIBI U
4 BO3/yXa.
JlabopaTopHas pabota O6opynoBanwue st
«M3mepenue yaenpHon 71ab0paTOpHBIX PabOT U YUEHUIECKUX
. onbITOB (Ha 6a3e koMriekToB st OI'D
TETJIOEMKOCTH Pa3InIHBIX
5 BEILIECTBY.
[naBnenue u oTBEpACBAHUE.
JlaboparopHas pabota «OTinBKa
6 napauHOBOTO CONIATHUKAY
7 JlaGopaTopHas pabota O6opynoBanwue st




«Habmronenue 3a niaaBiaeHUEM

Jbaa»

71a00paTOPHBIX Pa0OT M YICHUIECKUX
OIIBITOB

Pemenue OJIMMIIMAIHBIX 3aJa4

O6opynoBaHue A7 IEMOHCTPAIHA

8 Ha ypaBHEHHE TEIJIOBOro OajiaHca
Pemenue onumnuagHbix 3a1a4 ObopynoBaHue Ui JEMOHCTPALHiA

9 Ha pacy€T TEIUIOBBIX MPOLIECCOB

10 | Jlaboparopus kpucTaorpadum.

11 | Wcnapenue u KOHACHCALIHS. O6opynoBaHue T JEMOHCTPAIIHIA
CocrtaB atmMocdepsl, ObopynoBaHue Ui JEMOHCTPALIHiA
HalItoIeHue mepexoa
HEHACBIIICHHBIX ITAPOB B

12 | HachIIICHHEIC.

BrnaxHOCTB BO31yXa Ha Pa3HBIX O6opyaoBaHue I IEMOHCTPAIIHIA

13 | KoHTHHEHTaX
Muxkpomup. Mozaenu atoma, O6opynoBaHue IS TIEMOHCTPAIIHIA

14 | cymectBoBaBmHe 10 Havana XIX
Hctopust OTKpBITHS U AEHCTBUS KommbrorepHoe o6opynoBanme

15 | rampBaHMYECKOTO dJIEMEHTA
HcTopus co3nanus 3neKTpodopHOit

16 | mammHbBI
OmneiTel BonpTa. Dnexkrpuyeckuii KommbrorepHoe o6opynoBanue

17 | TOK B AJIEKTpONIUTAX.

Pemenne onuMnuagHpIx 3a1a4 Ha ObopynoBaHue Ui JEMOHCTPAIIHA

18 | 3aKOHBI TOCTOSTHHOTO TOKa
HaOmronenne 3aBUCUMOCTH O6opynoBanue s JEMOHCTPAIIANA
COIPOTHBIICHUS TIPOBOJIHUKA OT

19 | remmeparypsl.

JIaGoparopHas paboTa O6opynoBanue ais
«OmnpeneneHne CTOMMOCTH 71a00paTOPHBIX PabOT U YUEHUYECKUX
. ombITOB (Ha 6a3e koMIuiekToB anst OI'D
M3PACXOJIOBAHHOM JICKTPOIHEPTUU
10 MOIITHOCTH TTOTPEOUTEINS U TIO
20 | cuéruuky»
21 | Pemenue onuMmOuagHbIX 3a1ay OO6opynoBanue 151 JEMOHCTPALIUNA




Ha TEIUIOBOE NEHCTBHUE TOKA

3JICKTpOMaFHI/ITHBIe SABJICHHA.

Oo6opynoBaHue A7 IEMOHCTPAIHA

22 | DaeKTpou3MepHUTEIbHbBIE TPHOOPHI.
MarnuTHas aHoManusi. MarHuTHbIE Oo6opynoBaHue A7 IEMOHCTPAIHi
23 | 6ypu
Pa3znoBugnoctu
24 | snexTpoaBHUraTeneii.
VcTouHMKH CBETa: TEIUIOBBIE, Oo6opynoBaHue A7 IEMOHCTPAIHA
25 | MrOMUHECLIEHTHBIE
DKcIepuMeHT HalJI0/IeHHE.
MHorokpatHoe n3o0paxeHue
npeaMeTa B HECKOJIBKHX TTOCKHX
26 | 3epkaiyax.
N3roToBUTH NEPUCKOII U C €T0 OO6opynoBaHue A I€MOHCTPALHi
27 | MOMOIIBIO MTPOBECTH HAOIIOICHUS
[IpakTHueckoe UCIOIb30BaHUE ObopynoBaHue Ui JEMOHCTpaLUii
28 | BOTHYTBIX 3€pKaj
3puTenbHbIe WIUTIO3HH, OO6opynoBaHue A7 IE€MOHCTPALHiA
MOPOYKAaeMble MIPEIOMIIEHUEM
29 | cBera. Mupaxu.
30 | Pa3BuTHE BOJOKOHHON ONTHKH
Hcnonb30BaHue 3aKOHOB CBETA B
31 | TrexHuke
32 | ABTOMaTHKa B HaIlICH KU3HU . KommprorepHoe o6opynoBanme
33 | Paguo u TeneBuacHME
AJbTepHATUBHBIE UICTOUHUKHU
34 | sHeprun. Bujbl anekTpocTaHmii
Hayxka ceronns. Hayka u
35 | 6e30MmacHOCTh JIIOJCH.




TemaTnyeckoe pacnpenenenne 4acoB 9 Kiacc

Ne | Tema ypoka Hcnosab3oBanue
n/n 000py/10BaHMSA LIEHTPA
€CTeCTBEHHOHAYYHOI U
TeXHOJIO0THYeCKOH
HanpasJjeHHOcTeld «Touka
pocTa»
BBognoe 3ansatue. Llenu u 3agaum Kypca. KommnsrorepHnoe o6opynoBanue
1 TexHuka 6€30MacHOCTH.
CrniocoOsl onucanus O6opynoBanue it IEMOHCTPAIIHiA
2 MEXaHUYECKOTO JTBMYKCHUS
[IpsimonuHeitHOE paBHOMEPHOE OO6opynoBanue AJisi JEMOHCTPALIUMA
JBIKEHUE 110 TuIocKocTu? CMoTps
3 U3 KaKOW TOYKH HAOJIOIaTh
OTHOCUTENBHOCTD ABHKEHUSI. O6opynoBaHue Ui IEMOHCTpAIUit
4 CnoxxeHue IBUKCHUM.
Jlabopamopnvie pabomoi: O6opynoBanue st
«3yuenne nBuxkeHus: cCBOOOIHO 1a00paToOpHbIX padoT U
YUYEHUUYECKUX OIBITOB
najarouiero tenay, «Mzydenue
5 JBUKEHUSI TeJIa 110 OKPYKHOCTH
Kak u kyna nonerena BUIlIHEBas O6opynoBanHue Uil 1€MOHCTpaIUil
koctouka? Pacuer TpaekTopuu
JIBYDKEHUS TEJ U TIepCOHaKeH
6 pacckasos P.Pacmy o Mronxaysene
HcTopuueckast peKOHCTPYKIIUS Ob6opynoBaHue AJs IEMOHCTpALIUi
ONBITOB ["asniiest Mo onpeaeIeHuo
7 YCKOpEHHUS g.
Omnpenenenne CKOpoCTH Ob6opynoBaHue AJs IEMOHCTpALIUi
PaBHOMEPHOTO JIBUYKEHUS TPU
WCITIOJIH30BAHUY TPEHAKEPA
8 «OeroBast JOPOKKaY.
Cuna Bonu, cuia yoekIeHHs WK Ob6opynoBaHue AJs IEMOHCTpALIUi
9 | cuna - ¢pusnyeckas BenuynHa?
10 | JlabopamopHas paboma: O6opynoBanue st




«M3mepenune Maccel Tesnay

JIBr>keHuWeE Tena 1o AEHCTBUEM

1abopaTOPHBIX padoT U
YYCHHUYCCKUX OIIBITOB

11 | HecKOABKHUX CUI
JIBYDKEHHE CUCTEMBI CBSI3aHHBIX O0opynoBaHue sl IEMOHCTPAIHIA
12 | ten
Jlabopamopuvie pabomul.: «13ydeHue TpeHUS O6opynoBanue st
CKOJIBKCHUSD
1ab0paTopHBIX paboT U
13 YYEHHYECKHUX OIBITOB
JlnHaMuKa paBHOMEPHOT'O JIBUKCHHUS 110 O0opynoBaHue sl IEMOHCTPAIHIA
14 | oxpyxHOCTH
HcTopus pa3BUTHS IPEICTABICHH O0opynoBaHue sl IEMOHCTPAIHIA
15 | o Bcenennoii. ConHeuHasi cuctema.
OTKpBITHS HAa KOHYHKE TIepa. O0opynoBaHue sl IEMOHCTPAIHIA
[TepBbIe UCKYCCTBEHHBIC CITYTHUKH
16 | 3emun.
17 | Kaxk BBI IXTY Ha30BeTE... KomnbroTepHoe 000pypoBaHue
18 | PeakTuBHOE ABMKEHUE B IPUPOJIE.
Paccnenosanue JITII ¢ momomisro KomnerorepHoe o0opynoBanue
19 | 3akoHA cOXpaHEHHS UMITYJIbCa
Jlabopamopnas paboma: O6opynoBanue ajst
«OmnpeneneHne HEHTPOB Macc 1abopaTopHBIX paboT U
20 | pa3nuyHBIX Tel (TpU crocoba)» YHCHHTCCIHX OIAITOR
[IpumeHeHne npoCcThIX MEXaHU3MOB B KommnbrorepHoe o6opynoBanue
CTPOUTENBCTBE: OT 3EMIISTHKH JI0
21 | HeGockpeba
22 | Buabl MaATHUKOB U UX KOJIEOAHUHA O6opynoBanue Tl TEMOHCTpAITHit
23 | YUro mepeHOCUT BOTHA?
24 | KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE
DKcrepuMeHTalIbHAS TPOBEPKa KomnbroTepHoe o6opynoBaHue
25 | cBoiicTB DM BOJIH.
HccnenoBanue 31€KTPOMarHUTHOTO KommnerorepHoe o6opymnoBanue
26 | wznyuenuss CBU-neun




. U3rotoBnenue Moenu Kommneroreprnoe o6opynoBanue
27 | xaneiijockona.
DKcrnepuMeHTalIbHas IPOBEPKa Ob6opynoBanue AJs IEMOHCTPAITUI
28 | 3aKoHa OTpakKCHUS CBETA.
Jlabopamopuas paboma: OO6opynoBanue st
«3mepenne nokazarens 1abopaTopHbIX paboT U
29 | mpenoMIICHUS BOIBDY YHCHUACCKUX OLLITOB
Kaxk omiimuarorcs nokasarenu Ob6opynoBanue AJsi IEMOHCTPAILTUI
30 | mpenoMyeHHs LIBETHOTO CTEKIa
[Tornomienue u ucmyckaHue cBeTa KommerotepHoe o6opynoBanue
31 | aromamu. OnTUYECKUE CIIEKTPHI. KommbrotepHoe o6opynoBanue
32 | Usmepenue KI1J] conneunoi 6atapen
Brnusinue pagmnoakTHBHBIX
33 | u3ny4eHuii Ha )KUBbIE OPraHU3MBbI
CriocoOsl 3a1UThl OT
34 | panmMOaKTUBHBIX H3ITydEHHH
PACCMOTPEHO
PykoBoguTens
( -4 /Byp6ura C.A.
ITpoToxos Nel

ot 29.09. 2022 r.




