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HosicHuTeabHASA 3aNMCKa

PabGouast mporpamma Kypca BHEYPOYHOW JIESITEIIBHOCTH OONIEHHTEIUICKTYaIbHOM
HanpaBJIeHHOCTH 1O ¢u3uke s 7 - 11 Ki1accoB cocTaBieHa Ha OCHOBE PUMEPHOM MTPOrpaMMBbI
no ¢usuke misg 7 — 11 xnaccos (mox penakiueit Kysnemosa A.A.), M.: «IIpocsemienuey», 2017
Y COOTBETCTBYET
- @epepanprHomy 3akony «O06 obpazoBanuu B Poccutickoit deneparum» Ne273-D3 ot
29.12.2012 ropa;

- OenepanbHOMY  00pa3oBaTelbHOMY  CTaHIApTy  OCHOBHOro  oOmiero  oOpa3oBaHWs,
YTBEP)KJICHHOMY IpuKa3oM MunuctepcrBa oOpasoBanus u Hayku PO Nel1897 ot 17.12.2010
roja;

- IIpukasy MunucrepctBa oOpazoBanus U Hayku P®D Nel577 ot 31.12.2015 r» O BHeceHuu
U3MEHEeHUH B (enepanpHblii 00pa3oBaTENbHBIM CTaHIAPT OCHOBHOTO O0OIIEro 0oOpa30BaHUA,
YTBEPXKACHHbIM IpUKa3oM MuHucrepcTBa obpazoBaHus u Hayku PD» Nel897 or 17.12.2010
roja»

- O0OpazoBarenpHON TPOrpaMMe OCHOBHOT'O 0011IeT0 00pa3oBaHus;

- YueOnomy iany MKOY COIILI Ne2;

- IIpumepHOl TporpaMMe OCHOBHOTO 001ero oopa3zoBaHus Mo ¢pu3nuke (0a30BbIN YPOBEHB).

[Iporpamma paccuntana Ha 34 yacoB — 1 yac B Henento B 7 kiacce, 34 yacoB — 1 4ac B
Hejelro B 8 kiacce, 68 yaca — 2 yac B Hegenmo B 9-11 kiacce.

Jlannast paboyas mporpamma Kypca BHEYPOUHOH AesITeNbHOCTU Mo ¢u3uke mist 7 — 9
KJJaCCOB  COCTaBJIEHA C Y4YETOM METOJUYECKMX PEKOMEHJAIMl 10  CO3JaHUuI0 U
(GYHKIIMOHUPOBAHUIO B 0011€00pa30BaTEeNbHBIX OPraHU3alUAX, PACIOJIOKEHHBIX B CEIbCKOM
MECTHOCTH M MaJIbIX TOpoJiax, LIEHTPOB O00pa30BaHUs €CTECTBEHHO-HAYYHON U TEXHOJOTUYHOM
HanpasieHHocTe  («Touka  pocra»)  (yTBEpXKIEHBI  pacHopsbkeHHMeM  MMHHCTepCTBa
npocselienus Poccuiickon
@eneparun ot 12.01.2021 r. Ne P-6) u mnpenycMaTpuBaeT MpOBEACHHE 3aHATHH ¢
HCIIOJIb30BaHNEM 00opyioBaHus 1ieHTpa «Touka pocTa»

ILianupyemMblie pe3yJabTaThl OCBOEHHMSI TNPOrpaMMbl KYpca BHEYPOUHOI JesiTeIbHOCTH
«Du3nKa B 321a4ax M IKCNHEPUMEHTAaxX» (C HCIMOJIb30BaHNEeM 000py10BaHus neHTpa «Touka
pocra») B 7-11 kiaccax.

Peanusanus mporpaMmbl  Kypca CIIOCOOCTBYET JOCTIDKECHHIO CIICAYIOUIMX Pe3yJibTaTOB:
JIn4HOCTHBIE:

B cdepe IMYHOCTHBIX YHUBEPCATIbHBIX YUEOHBIX AEHCTBHUM ydaluxcs:

* yueOHO-TI03HAaBATEIbHBIH HWHTEpPEC K HOBOMY Yy4E€OHOMY MaTepualy U crnocodam perieHus
HOBOM 3a7a4u;

* OpUEHTallMs Ha NMOHMMaHUE MPUYMH yCIeXa BO BHEYYEOHOH AEATeNbHOCTH, B TOM YHCIE Ha
camMOaHaJIM3 U CAaMOKOHTPOJIb pe3yJibTaTa, Ha aHAJIU3 COOTBETCTBUS PE3yJIbTATOB TPEOOBAHUSIM
KOHKpETHOM 3aJa4H;

* CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEY4YEOHOU IesiTeIbHOCTH;
Obyuarowuiics nOIYYUM B03MOICHOCHb 015 POPMUPOBAHUSL:

* BHYTPEHHEW TO3MIMM IIKOJbHUKA HAa YPOBHE IIOJOKUTEIBHOIO OTHOLIEHUS K IIKOJIE,
MOHUMaHMsI HeOOXOAMMOCTH YUEHUs, BBIPAKEHHOTO B IPE00JI1alaHui y4eOHO-TI03HABATEIbHBIX
MOTHBOB;

* BBIPQXXCHHOM YCTOMUMBOM yueOHO-T103HABATEILHON MOTHBAIIMN YUCHHUS;

* YCTOMUMBOrO yueOHO-TI03HABATENFHOIO HHTEpPECa K HOBBIM OOIIMM crioco0am perieHus 3a/1a4.



MeTanpeamerHblie:

B chepe peryasiTHBHBIX YHUBEPCAIBHBIX yUEOHBIX ACHCTBUMA yJaIluXCs:

* [UIAHUPOBATh CBOM JEMCTBMS B COOTBETCTBUM C IIOCTABJICHHOW 3ajaueil U YCIOBUSIMU €€
peain3alnyy, B TOM YUCJIE BO BHYTPEHHEM IUIAHE;

* YUNTHIBATh YCTAHOBJICHHBIC MPABUIIA B TNIAHMPOBAHUN M KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYLLECTBIISITh UTOTOBBIM U MOIIArOBBIN KOHTPOJIb 10 PE3YJIbTATY;

* OLIEHMBATh IPABWJIBHOCTH BBIIIOJIHEHUS JEHCTBUS Ha YPOBHE aJI€KBaTHOM PETPOCIIEKTHBHOMN
OLIEHKU COOTBETCTBHS Pe3yIbTaTOB TPEOOBAHUSAM JIaHHON 33a4M U 3aJjauHON 00JIacTH;

* 3JICKBATHO BOCIIPUHUMATh MNPEIJIOKEHUS U OLICHKY Y4YUTENIEH, TOBAPHUIIEH, POAUTENIEH U
JOPYTUX JIIOJIEH;

* pa3nUYaTh CIOCOO W Pe3yabTaT ICHCTBUS.

Obyyarowuiics NOIYUUM BO3MONACHOCTb HAYYUMCA!

* B COTPYAHHMYECTBE C YUUTEJIEM CTAaBUTh HOBBIE yUE€OHbBIE 3a/]a4H;

* IPOSIBJISITH 103HABATEIbHYIO HHUIIUATUBY B yU€OHOM COTPY/IHUYECTBE;

* CAMOCTOATEIbHO aJEKBATHO OLICHUBATh INPABUJILHOCTH BBIMOJIHEHUS JEHCTBUSI U BHOCHUTD
HEOO0XO/MMBbIE KOPPEKTHBHI B HCIOJIHEHHE KaK 1O XOIy €ro pealin3alud, TaKk U B KOHIIE
NEUCTBUA.

B cdepe no3HaBaTebHBIX YHUBEPCATIbHBIX YUCOHBIX ACHCTBUM yyaluxcs:

* OCYIIECTBJISITh MOUCK HEOOXOIUMON MH(OpPMAIMK JAJIs BHIIOJIHEHUS BHEYYEOHBIX 3a/JaHuil ¢
HCIOJIb30BAaHUEM Y4YEOHOM JIUTEpaTypbl U B OTKPBITOM HMH(DOPMALIMOHHOM IPOCTPAHCTBE,
SHIMKIIONENH, CIPaBOYHMKOB (BKJIIOYas JJIEKTPOHHBIE, LU(POBBIE), KOHTPOIUPYEMOM
npocrpancTse MHTEpHETA;

* OCYIIECTBIIATh 3amuch ((pUKcaluio) BEIOOpOUHON HMH(pOpMaAIMKU 00 OKpYy)KarolleM MHUpE U O
cebe caMoM, B TOM 4ucie ¢ moMolibio HHCTpyMeHTOB UKT; » cTpouTh cooO1IeHus, IpOeKThl B
YCTHOM M MUCbMEHHOU (opme;

* IPOBOJIUTH CPAaBHEHME U KJIACCU(DUKALIMIO MO 33JJaHHBIM KPUTEPUIM;

* YCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U B U3y4aeMOM KPYT'e SBJICHUN;

* CTPOUTH pacCyXJeHus B (opMe CBA3M MPOCTHIX CYXJAEHUH 00 OOBEKTe, ero CTpOeHHH,
CBOICTBAX U CBS3aX;

Ob6yyarowuiics NOIYYUM 03MONCHOCb HAYUUMBCA:

* OCYILLECTBIISITh PACIIMPEHHBIN MOMCK MHPOPMAIMH C HCIIOIb30BAaHUEM PECYPCOB OMOINOTEK U
cetu MuTepHer;

* 3aMUCHIBaTh, (UKCUPOBATh HHGOPMAIMIO 00 OKPYXKAOIUX SBICHUSIX C TOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U MIPOU3BOJIBHO CTPOUTH COOOIIEHHS B YCTHON M MHUCbMEHHOHN QopMe;

* OCYIIECTBJIATH BBIOOp Hanbosee 3(h(PeKTUBHBIX COCOOOB pPEIIeHUs 3a]a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUH;

* CTPOUTH JIOTHYECKOE PACCYXKICHHE, BKIIOYAIOIIEE YCTAHOBICHHE NPUYMHHO-CIEACTBEHHBIX
CBSI3€;

* MOT'YT BBIUTM HAa TEOPETUYECKHMM YpPOBEHb PEILICHHs 3aJay: PELICHUE 110 OIPEACIEHHOMY
IIJIaHy, BJIAJICHNE OCHOBHBIMH NPHUEMAMM DPELICHHS, OCO3HAHMS IEATEIBHOCTH MO PEIICHUIO
3a/1a4u.

B chepe kKoOMMYHUKATHBHBIX YHUBEPCAIBHBIX YUYCOHBIX ACHCTBUN ydaluxcs:



* QJICKBATHO WCIIOJIb30BaTh KOMMYHHMKATHUBHBIC, IPEXKIE BCErO0 - pEYEBbIE, CPEACTBA IS
pelIeHUs Pa3UYHBIX KOMMYHUKATHBHBIX 3a7a4, CTPOUTh MOHOJIOTMYECKOE COOOIIeHuE,
BJIQJIETh JUAIOTMYECKON (OpMOM KOMMYHHKAIMU, HCIONb3YsS, B TOM YHCJIE CPEACTBA U
uHctpyMeHThl KT ¥ TUCTaHIIMOHHOTO OOIICHUS;

* JIONYCKaTh BO3MOXHOCTh CYIIIECTBOBAHUS Y JIFOJICH Pa3Iu4HBIX TOUYEK 3PEHUS, B TOM YHUCJIEC HE
COBIIAJAIONINX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3MILMIO MapTHepa B OOLICHUU U
B3aHMOJICHCTBUH;

* YYUTBHIBATh pPAa3HblE MHEHUS M CTPEMUTHCS K KOOPAMHALUMU PA3NIMYHBIX [O3UIMH B
COTpPY/HUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3ULIUIO;

* IOTOBApHUBATHCS M IPUXOUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEATEIbHOCTH, B TOM YHCIIE
B CUTyallUU CTOJIKHOBEHUSI NHTEPECOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMbCA.!

* YYUTHIBATh U KOOPJAMHUPOBATH B COTPYAHUUYECTBE OTIUYHBIE OT COOCTBEHHOMW MO3UIIUU APYTUX
JTIOJICH;

* YUUTHIBAThH PAa3HBIC MHCHHS K HHTEPECHI H 00OCHOBBIBATH COOCTBEHHYIO MTO3HUIIUIO;

* IOHUMATh OTHOCHTEILHOCTh MHEHHI H MOJX0JIOB K PEHICHUIO TIPOOJIEMBI;

* QpryMEHTUPOBAaTh CBOKO MO3ULHUI0O W KOOPJMHUPOBATh €€ C IMO3ULMSIMH MapTHEPOB B
COTPYIHUYECTBE IIPH BHIPAOOTKE OOIIETO PEIICHUS B COBMECTHON JCSITEILHOCTH;

* 337]aBaTh BOIPOCHI, HEOOXOAMMBIC [JIi OpraHU3allUM COOCTBEHHOM JESATEIBHOCTH U
COTPYAHHMYECTBA C IAPTHEPOM;

* OCYLIECTBJISITh B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOLIb.

IIpeamerHsle:

- OPUCHTUPOBATBCA B SBIEHUSX M OOBEKTaX OKPYKAIOIIEr0 MHUpa, 3HATh TPAaHUIBI HX
MIPUMEHUMOCTH;

- IOHUMAaTh oOmpeAeneHus (U3NUECKUX BETUYMH M TOMHUTH OIpenesstonme GopMyIsl;
MOHUMATh KaKUM (PU3MUECKUM MPUHIIAIIAM U 3aKOHAM MOJIYUHSIOTCS T€ WM UHBIE OOBEKTHI U
SIBJICHUS [IPUPOLBI;

- 3HaHME MOJIETIM TOWCKa pelIeHUuN ans 3afad mo (usMKe; - 3HaTh TEOPETUYECKHE OCHOBBI
MAaTEeMaTHKH.

- MpUMEYaTh MOJICIIN SBJIICHUA U 0OBEKTOB OKPYKAIOIIETO MUPA;

- AaHAJIM3UPOBATH YCIIOBHE 33a4H;

- nepeopMyIUPOBaATh U MOJICITUPOBATh, 3aMEHSATh HCXOAHYIO 3a7a9y APYTOi;

- COCTABJIATH IUIAH PELICHUS;

- BBIIBUTATh U IPOBEPSTH NPEIAraeMble I PEIICHUS TUIIOTESbI;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH ONEPALUAMH, COCTABJISIOIIMMU IIOUCK PELIEHUS 3a1a4H.

Coaep:xaHue NporpaMMbl Kypca BHEYPOUHO e TeIbHOCTH

7 kJaace

Benenne. BogHoe 3anstue. Llenun u 3agaum kypca. Texnuka 6ezonacuoctu. Posb
JIKCIEPUMEHTA B KM3HU YeJI0BeKa.



Teopusa: WV3yuuTb OCHOBBI TEOpUM TOTpemHocTei. [lorpemHocT mOpsIMBIX M KOCBEHHBIX
U3MEPEHMM, MAaKCHUMallbHas [OIPEIIHOCTh KOCBEHHBIX W3MEPEHMI, Yy4eT IOrPEIIHOCTEN
u3MepeHuil npu noctpoeHun rpadukoB. llpencraBienue pes3ynbTaToB HU3MepeHHl B (opme
TabIIUI ¥ TPaPUKOB.

Ilpaxmuxa: OCHOBBI TEOPUH NOTPELIHOCTEN MPUMEHSATH IIPU BBINOIHEHUH 3KCIEPUMEHTAIbHbBIX
3aja4, MPaKTUYECKUX paboT. (¢ MCMoJIb30BaHHeM oQopyaoBaHusi meHtpa «Touka pocray)
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

[IpuBoauTH TIpUMEPHI OOBEKTOB M3y4deHUs (U3NKHK ((HHU3HMYECKUE SBICHHS, (HU3HMYECKOE TEIO,
BEIIECTBO, (Qu3uueckoe mone). Habmomate W aHanM3upoBaTh (PUIUYECKUE  SBICHHS
(pukcupoBaTh M3MEHEHUS CBOMCTB OOBEKTOB, CPABHUBATh MX M 0000maTh). [I03HAKOMUTBCS ¢
HKCIEPUMEHTAIBHBIM METO/I0OM HcclieoBaHus Hpupoabl. COopka mpuOOpPOB M KOHCTPYKIHM.
Hcnonp30BaHne H3MEPUTENBbHBIX NPUOOPOB. BrimonHeHne 1a00paTOPHBIX U MPAKTUYECKHX
pabot. /lmarHocTuka M ycTpaHEHHE HeucIpaBHOCTeH NnpuOopoB. BricTpanBaHue rumore3 Ha
OCHOBAHUU UMEIOILIUXCS JaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HepaBHOMEepHOe ABuxkeHHe. ['paduueckoe mpeacraBieHne ABUKCHUS.
Pemenne rpadguueckux 3amad, pacder MyTH U CPEIHEW CKOPOCTH HEPAaBHOMEPHOTO IBIIKEHHUS.
[Tonsitue muepuuu u uHepTHOcTU. LlentpoOexnas cuna. [IpumeHeHune DaHHBIX (PUIMUECKHUX
HNOHSTUN B XKU3HEIESATEIbHOCTH YenoBeka. Cuia ynpyrocTu, cuia TpeHHUsL.

Ilpakmuxa: VccrnenoBaHue 3aBUCUMOCTU CHJIBI YIPYIOCTH, BO3HHUKAIOLIEH B NpPYKHUHE, OT
crenenun aedopmanuu npyxuubel. Onpenenenue koddduiveHTa TpeHUs Ha Tpubomerpe. (¢
HCI0JIb30BaHUEM 000pyaoBaHus neHTpa «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS OT CHJIbI HOPMAJIbHOTO JTABJICHMSL.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMENbHOCTIU.

AHanu3 tabnuu, rpadgukos, cxeM. [lonck oObsicHeHHs! HabMoaeMbIM cOOBITHAM. OnpeaeneHue
CBOWCTB MpHOOPOB MO YepTekaM M MOJENAM. AHAU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIUil.
N300paxarh cucTteMy KOOpJIMHAT, BBIOMpATh TEJIO OTCUYETAa M CBS3bIBATh €r0 C CUCTEMOU
KoopauHat. Mcronb3oBaTh CHUCTEMY KOOPAMHAT JUISl M3YYEHHUs MPSMOJIMHEHHOTO JBHKEHUS
tena. COopka npubOpPoB M KOHCTpyKuuil. lcmonb3oBaHue W3MEPUTENbHBIX NPHOOPOB.
BoinonHenue 1nabopaTOpHBIX M MPAKTUYECKMX pPAdOT (¢ MCHOJIb30BaHHEM O0OpPYAOBAHMA
nenTpa «Touka pocray»). JluarHocTMKa W yCTpaHEHHE HEUCHpaBHOCTEH MpUOOPOB.
BoicTpanBaHue rumore3 Ha OCHOBAHMM HUMEIOLUXCS JaHHBIX. KoHcTpyupoBaHue u
MOJIeIupoBaHKe. BrpIonHeHNe 3aaHuil 1O YCOBEPLIEHCTBOBaHMIO MpubopoB. Pa3paboTka
HOBBIX BapHaHTOB ONBITOB. Pa3paboTka M NMpoBepka METOAMKHU IKCIEPUMEHTAIbHOW pabOTHI.
PabGora B Maublx rpynmax. AHQJIM3UPYIOT, BBIOMPAaIOT M OOOCHOBBIBAIOT CBOC peIIEHUE,
nercreus. IIpencraBiienne pe3ysbTaToB NapHOM, TPYIIIIOBOM IEATEIBHOCTH. Y YaCTHE B THATIOTE
B COOTBETCTBUHU C MPaBUJIAMU peueBoro nosejeHus. ['mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackans, TMIpocTaTHUecKoe IaBlieHHE, COOOIIAONTUECs
COCYAbI, THJPABINYECKUE MAILIUHBL.

Ilpakmuka: 3a0ayu: BBITAIKUBAIONIAS CHUJIA B pa3IMYHBIX CHUCTeMax; NMPHOOpPHI B 3agadax
(cooOmiaromuecs COCyZbl, THIPABIMYECKUE MAIIUHBI, phlyaru, OJIOKK). DKCHepUMEHTalIbHbIE
3a/laHus:

1 )u3mepenue cunel Apxumena,

2)u3MepeHne MOMEHTA CHUJIbL, JEMCTBYIOLIETO HA phlyar,

3)usmepeHue paboThl CUJIBI YIIPYTOCTH MPH MOAbEME TPy3a C MOMOIIBIO MOJABHKHOTO HIIN
HETOABIKHOTO Oj0Ka(Cc HCMoJib30BaHHMeM o0opyaoBaHusi ueHTpa «Touka pocTay)
Xapaxkmepucmuka 0CHOBHBIX U008 0esAMENbHOCHIU!



Ananmu3 Tabmun, rpadukos, cxem. Ilouck oOBsicHeHUsT HaOmOgaeMbIM coObITHsIM. COOpKa
npubOpoB W KOHCTPYKIMH. Mcmonb3oBaHue W3MEPHUTEIbHBIX HpUOOPOB. BrimomHeHHe
71a00paTOPHBIX U MPAKTHYECKUX paboT. J[MarHocTUKA U yCTpaHEHHE HEUCIIPABHOCTEH MpuOOpPOB.
BoicTpanBaHue rumore3 Ha OCHOBAaHMM HMEIOLUXCsS JaHHBIX. KoHcTpynpoBaHue u
MoienrpoBanue. Pabora B ManbIx rpynmnax. AHaIU3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pemienue, neidcTBus. llpeacraBieHue pe3ynbTaTOB MapHOM, TPYNIOBOH J1€ATEIbHOCTH.
[ToaroroBka cOOOLICHWH M AOKIANOB. Y4YacTHE B JAMAIOre B COOTBETCTBHM C IpPaBHIAMH
pPEYeBOro NOBEICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHOBecue TBEpIbIX Tel. YCIOBHS pPaBHOBECHS. MOMEHT CHIIBL.
[TpaBuiio momenToB. LlenTp TskecT. MccnenoBanue pa3nuyHbIX MEXaHUUECKUX CHCTEM.
KomOuHupoBaHHbIE 3a]]a4, UCTIOIb3Ys YCIOBUS PAaBHOBECHS.

Ilpaxmuxa: N3roroBienue paboTaromiel CUCTEMbI OJIOKOB.

Xapaxkmepucmuka 0CHOBHbIX U008 0esAMENbHOCTIU.

Amnanu3 tabnuil, rpadgukos, cxeM. [lonck oObsicHeHUs HaOMOaeMbIM cOOBITHSAM. OnpeneneHne
CBOWCTB MPHOOPOB IO YEepTEkKaM M MOJEISAM. AHATU3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIHil.
Habmonate geiicTBue mnpocThiX MexaHU3MOB. [lo3HakomuTbes ¢ (U3MYECKOW MOAEIBIO
«abCoNIOTHO TBEpAOE Teoy». Pemate 3amaun Ha NMpUMEHEHHE YCIOBUs(IPaBUIIa) paBHOBECHUS
ppiuara. IlpumensaTs ycnoBue (IpaBWJIO) paBHOBECHUs pblyara s OOBSICHEHUs JEHCTBUS
pa3IMYHBIX WHCTPYMEHTOB, HCIOJB3YEeMBbIX B TeXHHKe H B ObiTy. COopka mnpubopoB u
KOHCTpYKUUH. lcmonb30BaHre H3MEpUTENBHBIX MPUOOPOB. BrimonHeHne 1abopaTOpHBIX H
MpakTH4eCcKuX padoT. /lmarHoctuka M ycTpaHeHHEe HEHCIpPaBHOCTEW mpubopoB. BricTpanBanue
TUIIOT€3 Ha OCHOBAaHMM HUMeIoUUXcsd JaHHbIX. KoHcTpyupoBaHue U MOJEIMpPOBAHUE.
BeinonHenne 3agaHuil MO yCOBEPLICHCTBOBaHMIO NpUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepka METOJUKH HKCIIEPUMEHTAIbLHOU PabOThI.

Pabora B Manmbix rpynnax. AHaIM3UPYIOT, BBIOMpPalOT U OOOCHOBBIBAIOT CBOC pEIICHUE,
neiictBus. [lpencraBneHue pe3ylnbTaToOB IAapHOW, TIpyNIoBOiM aesTenbHOCTH. [loaroroBka
cooOuieHnit 1 1okiazoB. OCyIIECTBISAIOT CAMOOLIEHKY, B3aUMOOLIEHKY AESTeIbHOCTH. YUYacTHe
B JIMAJIOTe B COOTBETCTBHUU C IIPaBUJIAMU PEUEBOTO MOBEICHUSI.

8 kiaace

TenoBble ABJICHUS.

TennoBoe pacmmpenne ten. [Iporecch TTaBIeHUs U OTBEPICBAHUS, UCTIAPSHUS U KOHCHCAIUH.
Tennonepenayda. BiaxkxHOCTh BO3/1yXa HA pa3HBIX KOHTHHEHTAX.

Hemoncmpayuu: 1. HabmoneHue TassHUs JbAa B BOJE.

2. CKOpOCTh UCTIAPEHUs PA3TUYHBIX )KUIKOCTEH.

3. TeruioBble qBUTATENTH OYAYIIETO.

Jlabopamopuvie pabomul (¢ UCNOJb30BaHUEM 000pyaoBaHusi neHTpa «Touka

poctay) 1. VI3MeHeHUs UIMHBI Tea IPU HArPEBaHUU U OXJIAXKICHUH.

2. OTnuBKa mapauHOBOTO CONIATHKA.

3. HaOmroienue 3a mIaBiIeHUEM JIba

4. OT 4ero 3aBUCHT CKOPOCTh UCTIAPEHUS KHUJIKOCTH?

5. HabmroieHue TeraonpoBOJHOCTH BOBI M BO3/IyXa.

Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTU.

CamocTosaTenbHO (HOPMYITHPYIOT MO3HABATEIBHYIO 33/1a4y. YMEIOT C MOMOIIBI0 BOITPOCOB
TOOBIBAThH HEIOCTAIONIYIO nH(OPMAIIHIO. Hcnons3oBanue U3MEPUTEIBHBIX
npubopoB. BrimonHenue 1a00paTOPHBIX u IIPAKTUYECKUX pabor.



JnarHoctuka u YCTpaHEHHE HEHCTPAaBHOCTEH MPUOOPOB. BricTpanBanue runores Ha
OCHOBaHUU UMEIONIMXCS JaHHbIX. KOHCTpyHnpoBaHue U MOIETUPOBaHUE.

BrimonHenue 3a1anuii Mo ycoBepIIEHCTBOBAHUIO TPHOOpoB. PazpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOIUKHU SKCIIEPUMEHTaIbHOU paboThl. PaboTa B Masbix
rpynmnax. AHaIM3upyoT, BBHIOMpAIOT U 000CHOBBIBAIOT CBOC
peleHue, neiictus. [IpeacraBpnenue pe3ynbTaToB NapHOI, PYNIOBON AESITEILHOCTH.
Yyactue B Auanore B COOTBETCTBUH C MIPaBUJIAMU PEUEBOTO MOBECHUS.

DJIeKTPUYeCKHUE SABJICHUS.

Muxpomup. Mogenu aroma, cymecrBoBasmue 10 Hadana XIX. McTtopus OTKpBITHS U IEUCTBUSA
raJlbBAaHUYECKOT0 3ieMeHTa. VicTopus co3nanus anektpodopHoii MamuHbl. OnbIT BosnbTa.
DJIEKTPUUYECKUHN TOK B DJIEKTPOJIUTAX.

Lemoncmpayuu: (¢ ucnoJib30BaHueM oOopyaoBanusi neHrpa «Touka

poctay) 1. Moxaenu aToMOB.

2. 'anpBaHUYECKHUE SJICMCHTEI.

3. Pabota snektpohopHON MAITHHEIL.

4. OnbiTel Bonbra u ManbpBanm.

Jlabopamopusie pabomol:

1. Co3nanue raibBaHUYECKUX 3JIEMEHTOB U3 MOJAPYYHBIX CPEJCTB.

2. DIEKTPUYECKUI TOK B )KUAKOCTSIX.

Xapaxkmepucmuka OCHOBHBIX BUJIOB J€SITEILHOCTHU:

YIpaBisSfOT CBOSH MO3HABATEILHOW U yU4eOHOH JESITETbHOCTHIO MOCPEICTBOM ITOCTAHOBKH
1esel, IUIaHUPOBaHUsL, KOHTPOJISI, KOPPEKLIMH CBOMX JEHCTBUM U OLIEHKH YCIEIIHOCTH YCBOCHHUSI.
CpaBHHMBAIOT CIIOCO0 U PE3yNIbTAT CBOMX JEHCTBUN ¢ 00pA3IIOM - TUCTOM COMPOBOK/ICHHUS.
OO6HapyXuBaroT oTkyIoHeHHUs. OOIyMBIBAIOT MNPUUNHBI OTKJIOHEHHH. OCyIECTBISIOT
CaMOKOHTPOJIb M B3aUMOKOHTPOJIb. VcTionbp30BaHNe U3MEPUTENBHBIX TPUOOPOB. BhinonHeHue
1a00paTOPHBIX u MPAKTUYECKUX pabot. Inarnoctuka u yCTpaHEHHE
HEUCHpaBHOCTEN nMpubOpoB. BeicTpanBaHue runore3 Ha OCHOBAHUU UMEIOIINXCS JaHHbIX.
KoHcTpyrpoBanue 1 MoeTMpPOBAHHUE.

DJIeKTPOMarHUTHbIE SIBJICHUS.

MarnutHoe mosne B BemiecTBe. MarHutHas aHomanusi. MarutHele Oypu. PasHoBuaHOCTH
AIIEKTPOU3MEPUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH ANIEKTpOABUTATENIEH.

Hemoncmpayuu (¢ McTioIb30BaHHEM 000py10BaHus 1eHTPa «Touka pocray):

1. HarnsagHOCTh MOBEIeHHs BELIECTB B MArHUTHOM T10JIE.

2. Ilpe3eHTaniiu 0 MarHUTHOM I10JIe 3eMJIM U O MarHUTHBIX OypsX.

3. JleMoHCTpalus pa3HOBHIHOCTEH 3JI€KTPOU3MEPUTENIBbHBIX IPUOOPOB.

4. HarnsgHOCTh pa3HOBUAHOCTEH AJIEKTPOIBUTATEIICH.

Jlabopamopnvie pabomei: 1. UccnenoBanue pa3iuyHbIX 3JEKTPOU3ZMEPUTENbHBIX TPUOOPOB.
Xapaxkmepucmuka 0CHOBHBIX U008 0EAMENTbHOCIU.

VYrpaBnsOT CBOEH MO3HABATENbHOW W Y4eOHOW JEATEThHOCTHIO IOCPEJACTBOM TTOCTAHOBKH
LeJIel, IUIAaHWPOBAHMS, KOHTPOJIA, KOPPEKLIHMH CBOMX JCMCTBUM M OLEHKH YCIIEIIHOCTU
ycBoeHusl. CpaBHHMBAIOT CMoco0 W pe3ynbTaT CBOMX JCHCTBUM € 0OpasloM - JHUCTOM
conpoBokaeHusa. OOHapyXUBarOT OTKJIOHEHUS. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHHIL.
OcCy1IecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJb.

OnTnyeckue sIBJICHHUS.



HcTouyHuky cBeTa: TEIJIOBHIC, JIIOMHUHECLEHTHBIC, MCKYCCTBEHHbIC. M3roToBieHHe Kamepbl -
o0CKypa U HCCIeI0OBaHHE HM300paXKeHHUs C MOMOINBI0 MoJenu. MHOroKpaTHOe H300pakeHHe
peIMeTa B HECKOJIbKUX IUIOCKUX 3epKayiax. M3roTroBUTh MEPUCKOI U € €r0 MOMOIIBIO TPOBECTU
HaOmoneHus. lIpakThyeckoe HCHOJIB30BAaHUE BOTHYTHIX 3€pKall. 3PUTEIbHBIE HWILIIO3MH,
MOpO’KJIaeMble MpesioMmiieHneM cBeta. Mupaxku. PazButue BoIOKOHHOM onTUKH. Vcrionb3oBaHue
3aKOHOB CBETa B TEXHUKE.

Jlemoncmpayuu(c ucnmosb3oBanueM o0opyaoBanusi neHrpa «Touka

poctay) 1. Pa3inuHble HCTOYHUKH CBETA.

2. N300paxeHue rmpeaMera B HECKOJIBKHX TUIOCKUX 3epKajiax.

3. N300paxeHue B BOTHYTHIX 3€pKaax.

4. Vcnionb30BaHKE BOJIOKOHHON ONTHKH.

5. YcerpoiictBo (oToanmnaparoB, KHHOIPOEKTOPOB, KaJIEiiIOCKOIOB.

Jlabopamopusie pabomul:

1. 3roroBieHue kKaMepsl - 00CKypa U HCcCle0BaHNEe U300paXKEeHHSI C TOMOIIBIO0 MOJICIIH.

2. [IpakTHyeckoe MpuMeHEHHUE MIIOCKUX 3epKall.

3. [IpakTudeckoe UCIOIB30BaHUE BOTHYTHIX 3epKall.

4. V3roToBneHne MEPUCKONA U HAOIIOIEHUS C TIOMOIIBI0 MOJIETH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMENbHOCTIU.

YopaBnsioT cBoed MO3HABaTENbHON M Y4eOHOU NeATeIbHOCTHIO IMOCPEICTBOM IOCTAHOBKH
LeNnel, IUIAaHUPOBAHUS, KOHTPOJIA, KOPPEKUMHM CBOMX JEMCTBUMM M OLEHKH YCIIELIIHOCTU
YCBOCHHUA. BBIIenstoT u GopMyIHpyIOT MO3HABATEIbHYIO II€NIb. BBIAENSIIOT KOJIMYECTBEHHBIC
XapaKTEepUCTUKU OOBEKTOB, 3a/JaHHble ciioBaMu. [IpMHMMAaOT 1O3HABaTENbHYI LEIb U
COXPaHSIOT €€ MPHU BHITTOJIHEHUH YUEOHBIX AecTBUN. OCO3HAIOT CBOM JeUCTBUS. MIMeloT HaBbIKK
KOHCTPYKTHUBHOTO OOIIEHUS B MaJbIX TPYIIIax.

Yes0oBek U npupoaa

ABTOMAaTHKa B Halled ku3HU. [IpumMepsl UCTIOIB30BAHMS aBTOMAaTUYECKUX YCTPOMCTB B HayKe,
Ha TpousBojacTBe W B ObiTy. CpenctBa cBszu. Pamno u TeneBujeHue. AJbTepHATUBHBIC
WCTOYHUKHU dHepruu. Bussl snexrpocraniuii. Heo0XoqumMocTh SKOHOMHH MPUPOTHBIX PECYPCOB
U WCIOJIb30BaHUSA, HOBBIX SKOJOTHYHBIX M Oe30macHbIX TexHosoruil. Hayka m 0Ge30macHOCTh
JIIOJIEH.

Jemoncmpayuu: 1. poroMarepuansl U ClIaIbI IO TEME.

Jlabopamopuvie pabomul.: 1. I3yuenune 1eCTBUN CPEACTB CBS3H, PATUO U TEJIEBUICHUS.
Xapakmepucmuka 0CHOBHBIX U008 0eAMENTbHOCIU.

CamocrosiTensHO  (HOPMYTUPYIOT TIO3HABATENIbHYIO 3amady. YMEHT (Wi pPa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBI0 BOIIPOCOB JTIOOBIBATH HEIOCTAOIIYIO HH(POPMAITHIO.

9 kjaacc

KunemaTuka

Crioco0sI onucaHusi MeXaHu4deckoro JBmkeHus. Cuctema orcuera. [IpsmonnneitHOe TBUKEHUE.
[IpsiMonuHeitHOE paBHOMEpPHOE ABMKEHUE MO IJIOCKOCTH. llepemelieHre M CKOpPOCTh MpU
PaBHOMEPHOM TMPSAMOJUHEHHOM JBH)XEHUU 1O IUIOCKOCTH. (OTHOCHUTEIBHOCTh JBH)KCHUS.
Cnoxenune nBrxkeHud. [IpuHUIMI HE3aBUCHUMOCTH JBM)KEHUW. KpuBOJIMHENHOE JIBH)KEHUE.
JIBukeHwne Tena, OpOIIEHHOTO O] YITIOM K TOPU30HTY. PaBHOMEpHOE JBIKEHUE TI0
OKPY>KHOCTH. YTJI0Basi ckopocThk. [lepron u yactora BpamieHus. CKOpocTb U

YCKOpPEHHE MIPU PABHOMEPHOM JIBUKEHUHU 110 OKPYKHOCTH.



Jlabopamopnule pabompi(c NCNOAb30BaHHEM 000pyaoBaHus HeHTpa «Touka pocTay):
1. Uzydenwe nqBUX)EHHS CBOOOHO MAIAIOIIETO TENa.
2. W3yueHue IBMKEHUS IO OKPYKHOCTH.
Ipumepnvie memol nPOEKMHUBIX U UCCTIEO08AMENLCKUX PAOOM.:
1. Omnpenenenue CKOpPOCTH PaBHOMEPHOTO JBIKEHHS TPU HCIOIB30BAaHUHM TpPEHAXepa
«0eroBas TOpOKKay.
2. Hcropuueckass pEKOHCTPYKIUS ONBITOB lanuies 1O ONpeAeNeHUI0 YCKOpPEHUs
CBOOOTHOTO Ta/ICHUS TEL.
3. IpuHuuner paboTel PUOOPOB AJISt H3MEPEHHS CKOPOCTEH M YCKOPEHHI.
4. TlpumeneHue cBOOOIHOTO MaJleHUs AJI1 U3MEPEHUs pEeaKlUy YeIOBeKa.
5. Pacuer TpaekTopuu IBIKEHUS IMEpCOHAXeH paccka3zoB P.Pacmo.
Xapakmepucmuka OCHOBHbIX U008 OesmenbHOCMU. YTEHHUE U OOCYKIIEHHE TEKCTa cTaTei
UHTEPHET-CANTOB, OOCYXKIEHHE MOKIAJOB M TPE3CHTAlMH, COCTAaBICHHE W pELICHHE 3a/ad,
oOcyxaeHue cnoco0oB pemienus (moaroroska k OI'D o pusuke).

Jlnnamuka
WNnepunanbuele cuctemsl orcyera. Cuna. 3akoHsl HeloToHa. [IBukeHue Tena moja JeiicTBHEM
HECKOJIbKUX CHJI. [[BMXKEHHE CHCTeMBbI CBS3aHHBIX Tel. J[MHaMuKa PaBHOMEPHOTO JBHKEHUS
MaTepuaibHOW TOUKU MO OKpYxHOCTU. Kiacchl cuil. 3akOH BCEMUPHOTO TATOTEHUA. [[BuxkeHMe
wianetT. MckyccrBennble criyTHUkU. ConHeuHasi cucteMa. Mcropus pa3BUTHs MpeCTaBICHUN O
Bcenennoii. Ctpoenue u 3Botonus BeeneHnoil.
Jlabopamopnule pabomet (€ HCIOIb30BaHHEM 000py10BaHus eHTPa «Touka pocray):
1. U3mepeHnue macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHUS CUJIBL.
2. V3ydeHme KWUHEMaTHKW W JWHAMUKHA DPABHOYCKOPEHHOTO [BW)KEHHUS (HAa IpHMepe
MaIlIuHbl ATBy/a).
3. UW3ydeHue TpeHHUS CKOJIBKEHUS.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. Hcropuyeckas pekoOHCTpyKuusi omnbIToB KynoHa M AMOHTOHa 1O OMNpENETeHUI0
BEJIMYMHBI CUJIbI TPEHUSI CKOJIBKEHHUS.
2. TlepBble NCKyCCTBEHHBIE CITYTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHWYecKHe MpoIlecchl Ha 3eMiie OT MEXaHMYECKHX MPOIECCOB B
Kocmoce?
4. Tena ConHeuHoii cucteMbl. OTKpPBITHS HAa KOHYMKE Tepa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OeameNbHOCMU. YTEHUE U OOCYXKJIEHUE TEeKCTa cTaTel
MHTEPHET-CATOB, 00CYXJEHHE [OKIaJ0B M TPE3CHTallMi, COCTABIIEHWE U pEUICHHE 3ajad,
obcyxaeHue crnoco0oB pemieHus (moaroroska k OI'D mo duzuke).

HmnyJbce. 3aK0H COXpaHEHHS] HMITYJIbCA
Nmnynsc. M3MeHeHMe uMITyllbca MaTepHabHOM TOYKM. CucTema Tenl. 3aKOH COXpPaHEHMs
MMITyJIbCA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeakTtuBHOE ABM)XEHHE B IPUPO/IC.

2. PaccnenoBanue JITII ¢ moMoIb0 3aK0OHA COXpAaHEHHS HUMITYJIbCA.
Xapaxmepucmuka o0CHOBHBIX 6U008 OesimelbHOCmU: YTeHUE M OOCYXKICHHE TEKCTa crarei
MHTEPHET-CATOB, 00CYXJIEHHE [OKJIaJ0B M TpPE3CHTallMi, COCTABIEHHWE U pEUICHHE 3aj]ad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



Cratuka
PaBHOBecue Tena. MoMEHT cuiibl. Y CIIOBHSI paBHOBECHS TBEPAOTO Tena. [IpocThie MEXaHU3MBL.
Jlabopamopnvle pabompi(c NCcNOIb30BaHUEM 000pyaoBaHus eHTpa «Touka pocTay):
OrnpeziesieHre MEHTPOB MAcC PA3IUYHBIX TeJ (TPH CIocoda).
Ilpumepnvie memvl nPOEKMHBIX U UCCTE008AMENLCKUX PAOOM.!

1. TIlpumeHeHHE MPOCTHIX MEXAaHW3MOB B CTPOUTEILCTBE: OT 3EMJISTHKH J10 HEOOCKpeoa.

2. HccnenoBanue KOHCTPYKIIMH BEIOCHUIIEIA.
Xapakmepucmuxa OCHOBHBIX U008 OesimelbHOCmu: YTEHUE W OOCYXKICHHE TEKCTa CTaTei
WHTEPHET-CANTOB, OOCYXJICHUE MOKJIAJ0B M TPE3CHTAlMH, COCTABICHHE WM pEIICHUE 3ajad,
ob0cyxaeHue crnoco6oB pemieHus (moaroroska k OI'D no duzuke).

Mexanu4deckue KoJ1e0aHus U BOJTHbBI
Mexanudeckue KoneOanusa. [IpeoOpa3zoBaHue »dHEpruM MNPH MEXAaHHUECKUX KOJEOaHMSIX.
MaremaTuueckuii M MNpyXKMHHBIH MasTHUKH. CBOOOIHBIC, 3aTyXaloIlWe€ U BbIHY)XJICHHbIE
Kosiebanus. Pezonanc. Mexannueckue BOHBI. [lJTMHA U CKOPOCTH BOJIHEL. 3BYK.
Jlabopamopnuvle pabompi(c NCNOAb30BaHHEM 000pyaoBaHus eHTpa «Touka pocTay):
N3yueHue konebaHUH HUTSHOTO MasiTHUKA.
IIpumepHole membl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1. CrpyHHbIE My3bIKaJIbHbIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapaxkmepucmuka OCHOBHLIX 6U008 OesamenbHOCmU: YTEHUE U OOCYXKJIEHHE TEeKCTa cTaTei
UHTEPHET-CANTOB, OOCYXKIEHHE MOKIAJOB M TPE3CHTAlMH, COCTaBICHHE W pELICHHE 3a/ad,
o0cyxieHue croco6oB pemieHus (moaroroska k OI'D no usuke).

DJIeKTPOMarHUTHbIe K0JIeOaHUSI U BOJIHBI
[Tepemennslit anexTpuueckuit Tok. KonebarenbHblil KOHTYp. BoiHyXk/1eHHbBIE U cBOOOHBIE DM
kosie0aHus. OM BOJIHBI U X CBOMCTBA.
IIpumepnvie memvl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:

1. [lpuHUMNIBI pagUOCBSI3U U TEJIEBUACHUS.

2. Bmmsame DM u3iydeHHi Ha )KUBBIE OPraHNU3MBI.

3. H3sroromieHue yCcTaHOBKH JUIsl IEMOHCTPAIMH ONBITOB 10 DMMU.

4. DnextpomarHuTHoe nznydenne CBU-neun.

5. Hcropuueckast peKOHCTPYKIHSI ONBITOB AMIepa.
Xapaxmepucmuxa OCHOGHLIX U008 OesimenbHOCmU: YTEHHE U 00CYXJAEHHE TeKcTa CTarel
MHTEPHET-CAlTOB, 00CYX/EHHE [OKJIaJ0B M TNPE3eHTAlMi, COCTaBJICHHWE M pEeIlIeHue 3ajad,
o0cyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

OnTuka
Uctounukn cera. [lelicTBusa cBeTa. 3aKOH MPSMOJUMHEMHOTO PacHpOCTPaHEHHsS CBETa. 3aKOH
oTpaxkeHus cera. [locTpoeHne M300paKeHHUI B TUIOCKOM 3€pKajie. 3aKOH MPEOMJICHHS CBETa
Ha TUIOCKOW TpaHHUIIE ABYX OJHOPOJHBIX MpO3payHbIX cpen. llpemomienue cBera B MpU3Me.
Mucnepcust cBera. fIBieHue mONHOrO BHYTpEHHeEro orpaxeHus. JIuH3bl. ToOHKME JHMH3BIL
[TocTtpoenne n300pakeHUil, co3gaBaeMbIX TOHKMMH JHH3aMU. ['7a3 u 3penune. OnTuyeckue
IPUOOPHI.
Jlabopamopnule pabompi(c HCNOAb30BaHHEM 000pyaoBaHus HeHTpa «Touka pocTay):

1. DKcrepuMeHTalbHask MPOBEpKa 3aKOHA OTPAKEHUSI CBETA.

2. N3mepenne nokazaresnst NpeioOMIICHUS BOJBL.



3. N3mepenne (HOKYCHOTO pacCTOsSHUS coOMparomiei JUH3BL. [IpumepHvle membl

NPOEKMHBIX U UCCIe008AMENbCKUX pabom:

1. Hcropus uccienoBaHusi CBETOBBIX SIBJICHHM.

2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. Hsroromnenue kaneimockorna.
Xapaxmepucmuka o0CHOBHBIX 6U008 OesimeNbHOCmU: YTEHUE M O0CYXJEHHE TEeKCTa cTarel
MHTEPHET-CATOB, OOCYX/IEHHE [IOKJIaJ0B M MPE3CHTALUH, COCTABJICHHWE M pEIICHUE 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢pusuke).

®Du3uKa aTOMa U AaTOMHOIO0 /Apa
Crpoenue aroma. Ilornomienue u ucnyckanue cBera aromamu. Ontudeckue crekTpbl. OmbIThI
Pesepdopna. [Tnanerapuas monmens aroma. CTpoeHHE aTOMHOTO sfapa. 3apsAoBO€ U MacCOBOE
yucna. SlaepHble cuibl. DHEpPrus CBS3UM ATOMHBIX sJep. 3aKOH PaJMOAKTUBHOTO pachaja.
Anbda- u Oera-pacnansl. IIpaBuna cmemenus. SnepHsie peakuuu. JleneHue U CUHTE3 sEp.
SAnepnas suepretuka. ctounuku snepruu CoiHIa u 3Be37. Perucrpanus siaepHbIX U3Ty4eHUH.
BnusHue panmoakTHBHBIX HM3JIyYEHHH Ha KHUBBIE OpraHu3Mbl. J(03UMeTpusi. DKOJIOrHMYecKHe
POOJIEMBI SIIEPHON YHEPTETUKHU.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wsmepenue KIIJI comneunoii 6aTapew.

3. HeBuaumblie U31y4eHHs B CIIEKTPE HArPEThIX TE.
Xapaxmepucmuka O0CHOBHBIX 6U008 OesimelbHOCmU: YTEHHWE W OO0CYXKJICHHE TEeKCTa cTarei
UHTEPHET-CANTOB, OOCYXKIEHHE MOKIAJOB M TPE3EHTAIWH, COCTaBJICHHE W pEIICHHE 3a/ad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D no dusnke).

®opMBbI OPraHu3aluy 00pa3oBaTeJILHOIO MpoLecca:

- TPyNIOBas; -

WHAUBHUAYaJIbHAS; -

(bpoHTaNbHAS.

Beayumme Texnosnornu:

Hcnonp3yloTcss 3JIEMEHTHI CIEAYIOUIMX TEXHOJOTHH: MpOeKTHas, MHpoOJeMHOro oO0y4eHws,
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHAs,, KPUTUYECKOI'O MBIIUIEHUs, MPOOJIEMHOTo Juajora,
urpoBasi. OCHOBHBbIE MeTObI pa0OTHI HA ypOKe:

Benymumu Metonamu oOydeHHUs SIBISIFOTCS: YaCTUYHO-TIOMCKOBOW, METOJI MaTEeMaTHYeCKOIo
MOJIEJIMPOBAHUS, AKCHOMAaTUYECKUI METOJ.

DopMbI KOHTPOJIA:

Tak Kak 3TOT Kypc SIBJISETCS IOTOJHUTEIBHBIM, TO OTMETKA B OajljlaX HE CTaBUTCS.

VYuyamumiics yduuTCcs OLEHHMBAaTh ce0s M JPYrMX caM, 4YTO TII03BOJIAET pa3BUBATh YMEHUS
caMOaHajlM3a U CIOCOOCTBYET pa3BUTHIO CaMOCTOSITEIbHOCTH, KaK CBOMCTBY JIMYHOCTHU
ydanierocsi. BplBiieHHE NPOMEXYTOUHBIX M KOHEUHBIX PE3Yy/IbTATOB YYAIIMXCS IPOUCXOIUT
yepes NPaKTUYECKYIO JIeATEIbHOCTh; 3a4eTHbIE paOOTHI:

* TeMaTuyeckas MoJ0opKa 3a7au pa3InyHOTO YPOBHS CIOKHOCTH C NMPEACTaBICHUEM Pa3HbIX
METO/I0B peLeHus B BUJIE TEKCTOBOIO JAOKYMEHTA, Npe3eHTanuu, ¢pJiu-
aHUMAIHH, BUIEOPOJINKA Wi WED - cTpaHHIbI (caiiTa)

* BBICTABKA [IPOEKTOB, PE3EHTALIN;



* JEMOHCTpAlMsl 3KCIIEPUMEHTA, KaueCTBEHHOM 3a/1a4M ¢ KaueCTBEHHBIM (YCTHBIM WJIM B BHUJE
NPUJIOKEHUs, B TOM 4YHCIE, NMPE3eHTalMel) OMUCaHHeM Ipoliecca Ha 3aHATUH, (ecTUBaje
9KCHEPUMEHTOB; (PU3NYECKUE OJIMMITUA/IBI.



KanennapHo-temarndeckoe miaHUpoBaHue 7 Kiacce
2024-25 yu.ron

Ne  |lata npoBenenus (Tema 3aHsATHA Vicrionb30BaHHE 000PYI0BAHHMS pUMedaHue
/1 [CHTPa
[1nan DaxT €CTECTBEHHOHAaYYHOMI 5
TEXHOJIOTUUECKON
HarpaBieHHocTel neHTpa «Touka
[pocTa»
1. Beenenue (14)
Brognoe 3amsarue. Llenmn u 3amaun xypca.[Kommproreproe o6opynoBanue
1 TexHuka 6€30MacHOCTH.
2. Pons 5KkcrieprMeHTa B )KU3HHU denoBeka (34)
Cuctema eIMHHL, MOHATHE O IPAMBIX U [KoMnbroTepHOE 000pyI0BaHNE
2 KOCBEHHBIX H3MEPEHUSIX
Du3nyecKuil SKCIIEPUMEHT. O6opynoBaHue UL
Bup! Gpru3zndeckoro sKCrepruMeHTa. IneMoHCTpanuit
[TorpemHocTs u3MepeHus. Bust
orperHocTei u3sMeperus. Pacuet
3 [OTPENTHOCTH U3MEPEHHS.
TabopaTtopHas padora «/3mepenne O6opynoBanue st
oObema TBeporo Tenay. [IpaBua ImabopaTopHBIX pabor u
oopmIteHHS Tab0paTOpHON pabOTHI. yUCHHYECKUX OIIBITOB
3. Mexanunka (84)
PaBHOMEpHOE 1 HEPaBHOMEPHOE O6opynoBanue st
5 ITBIDKEHUSL. ImabopaTopHBIX pabot u
'paduueckoe NpencTaBIeHue ABMKeHus. [V ICHHICCKUX OMBITOB (Ha base
KOMITIEKTOB J1st OI'D)
6
Peiienne rpaguyeckux 3aj1ad, pacuer
[IyTU U CPEHEN CKOPOCTHU
; HEpaBHOMEPHOT'O IBH)KEHHS.
[ToHsITHE MHEPIIMU U MHEPTHOCTH.
g LlenTpoOesxHas cua..
9 Cuua ynpyrocTu, cuiia TpeHHs O6opynoBaHue st
aGopartopras padota lmabopaTopHBIX pabor u
«VccnenoBaHye 3aBUCUMOCTH CHITBI YUCHHUECKHX ONBITOB (Ha base
YIpYTOCTH, BOZHHUKAIOIIEH B ommextros 2wt OT'3)
Npy>KHHE, OT CTENeH: Jedopmanuu
10 [P y>KHUHBD).
/TabopaTopHas pabora
«Onpenenenne kodddumeHra
11 TpEeHUS Ha TPUOOMETPEY.
/TabopaTopHast paboTa O6opymoBaHue s
«VccnenoBaHye 3aBUCUMOCTH CHITBI mabopaTopHBIX pabor u
TPCHUA OT CHUJIBI HOPMAJIBHOI'O [YUEHUYECKUX OIBITOB
12 TaBIIeHUS Y.

4. T'uapocraruka (124)

13| |

|HJIOTHOCTB. 3amaya maps ['epona

OGopynoBaHue z[nﬂi




Pewenue 3a1a4y NOBBILIEHHON JIEMOHCTpAaLUi
CJIOKHOCTH Ha pacyeT IUIOTHOCTH
14 BEIIIEeCTBA.
Pemenne 3amay noBeIIIEHHON O6opynoBanme i) &
15 CIIO’KHOCTH JeMOHCTpaIuit
JaBneHne XUIKOCTH U ra3a. 3aKOH
[Tackans
16
17 Coobmaromuecs: CoCyabl.
JlabopaTopHas paboTa Oo6opynoBanue 115 u
18 «3roToBiieHNe MOJENH (POHTAHAY 71a00paTOpHBIX PaboT
JlaGopatopHas pabota YYEHHYECKHUX OIBITOB (Ha Oase
19 «M3roToBnenue Moaenu GoHTaHA» KommekToB Juis OI'9
3akoH [lackans. JlaBnenue B
KHUIKOCTAX U Ta3ax.
l'uapaBIryYeCcKUe MaIIUHBL
20 Coobuaromuecs COCyapbl.
Brrtankusaromas cuiia. 3aKoH ObopynoBanue IS
21 Apxumena. JIEMOHCTpAIHiA
JlaboparopHas paboTa ObopynoBanue aist
«BrIsIcCHeHNE YCITOBUS ITaBAHUS Ta00paTOpHBIX padoT u
22 TEI». YYEHHYECKHUX OIBITOB
Bbiok 3agau Ha 3akoH Ilackans, ObopynoBanue IS
23 3aKOH Apxumena. JIEMOHCTpanui
biriok 3anau Ha 3akoH Ilackans,
24 3aK0H ApxumMena.
5. Craruxka (10u)
25 biok. Ppruar. O6opynoBaHue TSt
PaBHoBecue TBepablx Ted. MoMeHT JIEMOHCTpaLHH
cusL.IIpaBuiTo MOMEHTOB.
26
L{eHTp TSOKECTH. UccnenoBanng OGopynoBaHue IS
27 Pa3IHYHBIX MEXaHHYECKUX CHCTEM JeMOHCTpanuit
KomOuuupoBaHHbIe 3a1a4H,
28 WCTIONB3YS YCIOBUS pABHOBECHSI.
KomOuHupoBaHHBIC 33124,
29 HCTIONB3Ys YCIOBUS PAaBHOBECHUS
JlaboparopHnas pabota ObopynoBanue s
«M3roTtoiienne paboTtaromeit nabopaTopHbIX paboT U
cucTeMbl 6J10Kk0B». OdopmiteHue YUEHHUYECKUX OTBITOB (Ha Oaze
30 paboThI. koMmmiekToB st OI'D
Pabota Hax npoekToM «birokm».
JlaboparopHnas pabota
«U3rorosieHne padoraromei
31 CHCTEMBI OJIOKOBY.
JlabGopaTopHas paboTa ObopynoBanue ais
«3rorosnenne padoTaromen mabopaTopHBIX pabor u
32 CHCTEMBI OJIOKOBY. YUEHHUECKUX OTBITOB
33 OdopmiteHne padoThI. Kommnsrorepaoe o6opynoBanue
34 3aluTa IpoeKToB.




KaHeHI[apHO-TCMaTI/I‘-IeCKOC IJIaHUPOBAHUC 8 KJ1acc

2024-25 yua.ron

No [Hara Tema 3ansTHA UcnonszoBanue NIpUMEYaHUe
n/n | TpoBeAeHUS 000pynOBaHNUs EHTpa
Ilnau dDaKT €CTECTBEHHOHAay4YHOH U
TEXHOJIOTHYCCKOM
HaIIpaBJICHHOCTEW LEHTpa
«Touxka pocTta»
1. Beenenne (1)
BBonnoe 3ansTue. Llenu u 3agaun kypca. | KomnerorepHoe
1 TexHuka 0€30TaCHOCTH. obopynoBaHue
2. TenunoBeie sBienus (12 1)
PasHooOpasne  TemnoBeix  siBieHUi. | Kommbproteproe
2 TemnoBoe pacmmpeHue Ted. obopynoBanue
JlaboparopHas paboTa O6opynoBanue Iyt
«I3MeHeHMsI JUTHHBI Tefa MPH nmabopaTopHbIX paboT U
3 HATPEBAHUU M OXJIAXKICHUIY. YYECHUYCCKUX OTBITOB
Temmonepenaua HaGmroneHue Ob6opynoBaHue VTSt
TCIIONPOBOAHOCTH BOJIbI U Z[eMOHCTpaL[I/Iﬁ
4 BO3IyXa.
JlaboparopHas pabota O6opynoBanue TUTST
«3mepenne yaenpHOH nmabopaTopHEIX paboT U
TETUTOEMKOCTH PAa3TUIHBIX YYIEHHUYECKUX OMBITOB (HA
5 BEIIIECTBY. 6a3e xommuiekToB it OI'D
[T1aBneHwe U OTBEpACBaHUE.
JlaboparopHnas pabota «OTinBKa
6 napahuHOBOTO COJITATHKAY
JlaboparopHas paboTa O6opynoBanue st
«Habmonenne 3a 1mIaBIeHIEM JIbIa) nmabopaTopHEIX paboT U
7 YYCHHUYCCKUX OIIBITOB
Pemenne onmumMnuatHBIX 3329 Ha O6opynoBanue JUTS
8 ypaBHEHHE TEJIOBOro OamaHca JIEMOHCTpaIHi
Pemmenne onmmnmaHeIX 33124 O6opynoBanue JUTS
9 HA pacueT TEIUIOBBIX MPOIECCOB JIEMOHCTpaIi
10 Jlabopatopus KpucTamiorpagpum.
Hcnapennie u KOHICHCAITHS. O6opynoBanue JUIS
11 JIEMOHCTpaIui
CocraB aTMOC]epHl, O6opynoBanue JUIS
HaOJI0/IeHne riepexo/ia JIEMOHCTpAIHA
HEHACBIICHHBIX [IAPOB B
12 HaCHIIEHHBIE.
BraxHOCTh Bo3yXxa Ha  pasHbeix | OOopynoBaHue JUTST
13 KOHTHHEHTaX JIEMOHCTPAITHA
3. DnekTpudeckue sBieHus (849)
Muxkpomup. Mogenu atoma, O6opynoBanue JUTST
14 CyllIecTBOBaBIIME 0 Hauana XIX JIEMOHCTpaIHii
Hctopust OTKpBITHS U I€UCTBUS Kommnsroreproe
15 TaJIbBAHMYECKOTO JIEMEHTA obopymnoBaHue

16

Hcropus co3nanus 31eKTpodopHOi
MAaIIAHBI




OmnbiTsl Bonbra. Dnekrpuueckuit Kommnsroteproe
17 TOK B DJIEKTPOJIUTAX. 00opyIoBaHue
Pemenne onuMnmanaHeIx 3aqa4 Ha Ob6opynoBanne IS
18 3aKOHBI TIOCTOSTHHOTO TOKa JEMOHCTpAIUi
HaOmroieHre 3aBUCUMOCTH Ob6opynoBanne IS
COIIPOTHUBJICHUA ITPOBOAHUKA OT I[eMOHCTpaIII/Iﬁ
19 TeMIepaTypsl.
JlaboparopHas paboTa O6opynoBanue TUTs
«OmnpeeneHie CTOMMOCTH nabopaToOpHBIX paboT U
M3pacX0JOBaHHON IIEKTPOIHEPTHUH YYIEeHHYECKHUX OMBITOB (HA
IO MOIITHOCTH MTOTPEOUTETS U 110 0asze koMmIuIekToB st OI'D
20 CUCTUHKY
Pemenne onmuMnmangeIx 3amay O6opynoBanue IUIS
21 HA TEIUIOBOE JCUCTBUE TOKA JIEMOHCTpAIUi
4. DNeKTpOMAarHUTHBIC SIBICHUS (31)
DJEeKTPOMAarHUTHEIC SBIICHHS. O6opynoBanue TUTS
22 OneKTpou3MepHUTENbHBIE IPUOOPEL IEMOHCTPALHH
MarnuTtHas aHomanusi.  MaruautHbie | OGopynoBaHue TSt
23 Oypu JEMOHCTpaNni
Pa3HOBHIHOCTH AIEKTPOABUTATEIICH.
24
5. Onrtudeckue sBieHus (74)
Hcrounuku cBeTa: TEIIIOBBIE, O6opynoBanue JUTST
25 JIFOMUHECLIEHTHRIE JIEMOHCTpaIii
MHorokpatHoe H300paXkeHne
npeMeTa B HECKOJIBKUX TIOCKUX
26 3epKaax.
M3rotoBUTH MEPUCKOII ¥ ¢ ero moMoIbio | O6opynoBaHue JUTS
27 MIPOBECTH HAOIFOICHUS JIEMOHCTpaIi
[IpakTrdyeckoe UCIoIB30BaHNE O6opynoBanue JUTS
28 BOTHYTHIX 3epKajl JIEMOHCTpaIii
3puTensHBIC UIUTIO3HH, Ob6opynoBanue Ui
MTOPOXKTaEMBIE TIPEIIOMIICHHEM JIEMOHCTpaIHi
29 cBeTa. Mupaxu.
30 PasBuTHe BOJIOKOHHOW ONITHKA
Hcnonp3oBaHue 3aKOHOB CBETA B
TEXHHUKE
31
6. Uenosek u nmpupopa (41)
32 ABTOMAaTHKA B HAIlICH YKU3HH . KowmmbrotepHoe
33 Panuo u TeneBuaeHUE obopynoBanme

34

AJbTepHAaTUBHBIE HCTOYHHKH
SHepruu. Buasl anexTpocTaHuil




KanennapHo-reMarnyeckoe mianupoBanue 9-11 kmaccel

2024-25 y4. ron

No [Hara Tema 3anaTHSA HUcnoab3oBanne NpUMEYaHue
m/m | OpOBENECHUS o0opynoBaHus "
Ilnan dakr LEHTpa
eCTeCTBEHHOHAYYHOH
TeXHOJIOT MY eCKOM
HaNpaBJICHHOCTeM
nenrpa «Touka
poctay»
1. Beeaenue (14)
BBonnoe 3ansatue. Llenu u 3agauun kypca.| KommeiorepHoe 24
1 TexHuka 0€30aCHOCTH. o0opyaoBaHue
2. Kunemaruka (7 4)
Crioco0bI oncanus O6opynoBanue s | 24
2 MEXaHUUYECKOTO ABMKECHUS JIEMOHCTpAIIHA
[IpsMonuHeiiHOE  paBHOMEPHOE ObopynoBanue st | 24
JIBUKCHHE 1o MIJIOCKOCTH? JIEMOHCTpaui
CMoTpss M3  Kakoil  TOYKH
3 HaOIrI00aTh
OTHOCHUTENBHOCTh ABHKECHHUS. O6opynoBaHue i | 24
4 CiiokeHue ABMKEHUH. JIEMOHCTpaLHii
Jlabopamopnuie pabombi: O6opynoBanue st W 24
«/3ydeHune TBMKEHUS CBOOOIHO nmabopaTopHEIX padoT
majaromiero tenay, «Mzydenue YYIEHUYECKUX OTIBITOB
5 JIBUKEHHUSI TeJIa TI0 OKPY>KHOCTHY
Kax u xkyna nonerena BuniHeBas O6opynoBanue s | 24
KocTouka? PacyeT TpaekTopuu JIEMOHCTpAITHHA
JIBUJKEHUSI TeJl U IepCOHaXel
6 pacckasoB P.Pacms o Mionxaysene
Hcropuueckas peKOHCTPYKLHUS O6opynoBanue st | 24
OIBITOB ["anmuitest o oIpeeNIeHITO JIEMOHCTpaIii
7 YCKOPCHUS g.
OmnpeneneHne CKOPOCTH O6opynoBaHue b1 A
PABHOMCEPHOI'O ABUIKCHUS TPU Z[eMOHCTpaL[I/Iﬁ
UCTIONIb30BaHUU TPEHaXKepa
8 «beroBasi TOPOIKKaY.
3. Junamuxka (84)
Cuna (O6opynoBanne s 29
9 JIEMOHCTpaIHii
Jlabopamopnas paboma: O6opynoBanue st 24
10 «M3mepenune Macchl Teaa» 1a0opaTopHBIX pPaboT U
JIBrxeHue Tesa moja JeiCTBHEM Y4CHHUYCCKHUX OIBITOB 24
HECKOJIbKUX CHJI
11
JIBr>KeHHE CUCTEMBI CBA3AHHBIX O6opynoBaHHe s 24
12 Tel JIEMOHCTpaIHii
Jlabopamopuvie pabomwr: «W3ydenmne| OOopynoBaHue aiis 24
TPEHUSI CKOJIBKEHUSD) nabopaTopHEIX paboT U
13 YU4EHUUECKUX OIBITOB
JuHamuka paBHOMEPHOTO JBIKeHHs 1o [O00pyIoBaHHEe s 24
14 OKpPY>XHOCTH JIEMOHCTpaIHii
HcTopus pa3BUTUs NPEACTABICHHUH O O6opynoBanne s | 24
15 Bcenennoii. Conneunas cucremMa. JIEMOHCTpaIHii




OTxpseITHS Ha KOHUUKe nepa. [lepBrle O6opynoBanne s | 24
HCKYCCTBEHHBIE CITyTHUKH 3€MIIH. JIEMOHCTpALUi
16
4. Amnynabc. 3aK0H coxpaHeHUs uMmyJibcea (34)
17 Nmmynse Kommrproteproe 24
18 PeakTHBHOE IBIKEHUE B IPUPOJIE. obopynosate 24
Paccnenoanue JITII c momometo 3akoHa | KommnerotrepHoe 24
19 COXpaHEeHHS UMITYJIbCa obopynoBaHue
5. Craruka (24)
Jlabopamopnas paboma: O6opynoBaHue st 24
«OmnpeneneHre IEHTPOB Macc n1abopaTopHeIX paboT u
20 Pa3IHYHBIX TeT (TPH CIIoco0a)» YYIEHHUYECKUX OTIBITOB
[Ipumenenne mpocTelx MexaHn3MoB B| KommbrorepHoe 24
CTPOUTENBCTBE: OT  3EMJITHKH 10| 00OpyZoBaHWE
21 Hebockpeba
6. Mexannueckue Koj1e0aHusi U BOJIHBI (34)
22 Buaer MasTHUKOB ¥ MX KOJIEOAHMIT ObopynoBanue g | 24
23 Yro nepeHoCHT BoHa? ACMOHCTpalH 24
KonebarenbHble CHCTEMBI B IPUPOJIE U 24
TEXHHKE
24
7. JJIeKTPOMAarHUTHBIE KOJIeOaAHUS U BOJIHBI (24)
DKcrnepuMeHTallbHas npoBepka cBoiicTB | KommnbrotepHoe 24
25 OM BOJH. o0opynoBaHue
HccnenoBanue 31€KTpOMarHUTHOTO Kommsroreproe 24
26 m3nydeHnss CBY-neun o0opynoBaHue
8. Onruka (44)
H3roroBineHne MoAenu Kajaeu1ocKomna. Kommsroteproe 24
27 o0opynoBaHue
DKcrnepuMeHTaIbHAS TPOBEPKa 3aKOHA O6opynoBanue st | 24
28 OTPaKCHHS CBETA. JIEMOHCTpaIi
Jlabopamopuas paboma: «3mepenune O6opynoBaHue st 29
TIOKa3aTeIsl MPEJIOMIIEHUSI BOJIBD) nabopaTopHBIX paboT u
29 YUYEHUUECKUX OIBITOB
Kak oTnmuuaroTcst moka3aTenu Ob6opynoBanue i | 24
30 TNPEIOMJICHHUS [IBETHOT'O CTEKJIa ,ueMOHCTpauI/H‘/'I
9. ®u3uKa aTOMa M AaTOMHOTO0 Aapa (44)
Ilornomenue u UCIyCKaHUE CBETA KomnerorepHoe 24
31 atomamu. ONTUYECKHUE CIEKTPHIL. obopynoBanue
32 Mzmepenne KIIJ] conHeunoit 6atapen KommprotepHoe 24
obopynoBaHue
BnusiHue pagroakTUBHBIX U3ITy4eHUI 24
Ha XMBbIE OPraHU3MBbI
33
CriocoOBI 3aIIUTHI OT PaIHOAKTUBHBIX 24

HU3JTYUYEHUH
34 Y
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