MyHununansHoe ka3éHHOE 0011e00pazoBaTENbHOE YUPEKICHHE
«Cpennss obmeobpa3oBartenbHas mkomaa Ne5y
N300MIBHEHCKOTO MYHUITUITATBEHOTO OKpyra CTaBpomoiIbCKOTo Kpast

CornacoBaHo
Pyxosoautens LlenTpa
«Touka pocTay
Peye/  Ddenuna H.B.
«% @ég{@mzomr.

i

vz 20241, No A 7L

WRUY «COW Na5,

a3 oD 2

/

T
ST

TOUKA !‘pocm

[{entp 0Opa3zoBaHMs €CTECTBEHHO-HAYUYHOU U
TEXHOJIOTUYECKOUN HAIIPaBIEHHOCTEN

PABOYASA ITPOT'PAMMA
Kypca I0TIOJIHUTEILHOr0 00pa3oBaHus
«3aHuMarenbHas GU3NKa»
11t 7-9 KJ1accoB € UCIIONIb30BAHUEM

obopynoBanus Lentpa «Touka pocray
Ha 2024-2025 y4eOHBIN TOL

ct.PoxnmecTBenckas, 2024 r.



IHosicHuTeIbHAS 3aNIUCKA
Paboyas mporpamma BHEYpPOUHOH AeSITEIBHOCTH N0 (pU3MKe 11t 7 - 9 KIlaccoB COCTaBlIeHA Ha
OCHOBE NMPUMEPHOH TporpaMMsl 1o (usuke i 7 — 9 kiaccos (ox pepakuueii Kysnenosa A A.),
M.: «IIpocBenienne», 2017 u COOTBETCTBYET
- ®enepanpHOMy 3akoHy «O0 obpazoBanun B Poccuiickoit ®enepamum» No273-D3 ot 29.12.2012
roja;
-OenepanbHoMy  00pa3oBaTeIbHOMY — CTaHJIAPTy  OCHOBHOTO  oOmiero  oOpa3oBaHus,
YTBEPKAEHHOMY ITPHKa30M MuHuctepcTBa oopasoBanus u Hayku PO Ne1897 ot 17.12.2010 rona;
-ITpukasy MwunucrtepcrBa oOpa3zoBanusi u Hayku P® Nel577 ot 31.12.2015 rm» O BHeceHuu
M3MCHCHHI B (Qe/IepalibHbIil 00pa30BaTeIbHBIN CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEPKAEHHBIN MpHKa3zoM MunucrepctBa oOpa3oBanus u Hayku PD» Nel897 ot 17.12.2010
rojia»
-O0pa3oBaTenbpHOM TporpaMmMe OCHOBHOTO 00111eT0 00pa30BaHus;
-YaeOnomy miany OY;
- [IpumepHO#i TporpammMe 0CHOBHOTO 00111er0o 00pa3oBanus 1o ¢pusnke (0a30BbIN YPOBEHB).
Jlannast pabouasi mporpaMMa BHEYPOUHOU JESATENbHOCTH MO (usmke g 7 — 9 Kiaccos
COCTaBJICHA C y4ETOM METOJIUYECKUX DPEKOMEHJIAIMI IO CO3JaHWI0 M (PYHKIIMOHUPOBAHHIO B
0011e00pa30BaTEbHBIX OPTAaHN3AIUX, PACTIONIOKEHHBIX B CEITLCKOW MECTHOCTH U MAJTBIX TOPOIaX,
IIEHTPOB 0Opa30BaHMs E€CTECTBEHHO-HAYYHOM M TEXHOJIOTUYHOW HampaBieHHocTel («Touka
pocTay) W TpeaycMaTpHUBAeT TPOBEICHHUE 3aHSATUH C HWCIOJIB30BaHUEM OOOPYIOBaHHS IEHTpA
«Touka pocTa»
[lnanupyemble pe3yabTaTbl OCBOEHHSI NPOrpPaMMbl  BHEYPOUHOH  JIesITeILHOCTH
«3aHuMaresnbHast puzuka» (¢ ucnosib3oBaHneM odopynoBanusi «Touka pocra») B 7-9
KJIaccax.
Peanuzanus nporpamMmsbl CrioCOOCTBYET TOCTHKEHUIO CIEAYIOIINUX Pe3yabTATOB:
JInyHOCTHBIE:

B cepe IMUHOCTHBIX YHUBEPCATBHBIX YICOHBIX NEHCTBUI yIaIIHXCS:

* yueOHO-TI03HABATEIbHBIN HHTEPEC K HOBOMY YyUeOHOMY MaTepuaily U croco0am perieHust HOBOU
3a/1a4u;

* OpUEHTAIlMs Ha MOHMMAaHHE NPUYUH yCIleXa BO BHEY4YEOHOU IESITeNbHOCTH, B TOM 4YHCIE Ha
CaMOaHaJIM3 U CaMOKOHTPOJIb pe3yibTaTa, Ha aHAJIN3 COOTBETCTBUS PE3YJIbTATOB TPEOOBAHUSIM
KOHKPETHOM 3a/1auu;

* CIIOCOOHOCTDH K CAMOOIIEHKE Ha OCHOBE KPUTEPUEB YCIICIIHOCTH BHEYUEOHOM AeATeIbHOCTH;
Obyuarowuiics noay4um 03MONCHOCIb 0I5l POPMUPOBAHUSL:

* BHYTPEHHEH IMO3UIMU UIKOJIbHUKA HA YPOBHE IOJIOKHUTEIBHOIO OTHOUIEHUS K IIKOJIE,
MMOHUMAaHH HEOOXOJAUMOCTH YUYEHHUS, BHIPAXKEHHOTO B MpeoOsiajaHiK y4eOHO-TT03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYHMBOM y4eOHO-TI03HABATEILHOM MOTHBAIIMH YUCHHUS;

* YCTOMYUBOTO Y4eOHO-TI03HABATEILHOTO HHTEPECa K HOBBIM OOIIUM CrIoco0aM peleHust 3a1ay.
MeranpeaMeTrHsble:

B cdepe peryaaTHBHBIX YHUBEPCATIbHBIX YUEOHBIX IEHCTBUN ydaluxcs:

* IUIAHUPOBATh CBOM JEHCTBHS B COOTBETCTBHMHU C TOCTaBJICHHOM 3aJadyeil U yCIOBUSAMU €€
pean3anyy, B TOM YMCIIE BO BHYTPEHHEM ILIAHE;

* YUUTBIBATh YCTAHOBJICHHBIE IIPAaBUJIa B IJITAHUPOBAHUU U KOHTPOJIE ClIoco0a pereHmus;

* OCYUIECTBJIATH UTOTOBBIN U MOIIArOBBIN KOHTPOJIb 110 PE3YNIbTATY;

* OLIEHUBATh NPABUIBHOCTDH BBINIOJIHEHUS JICHCTBUS HA YPOBHE aJEKBATHOM PETPOCIEKTHBHOU
OLIEHKH COOTBETCTBUS Pe3yIbTaTOB TpeOOBaHUAM JJAHHOH 33/1a4M U 33Ja4HOM 001acTH;



* aJICKBaTHO BOCIIPMHUMATH IIPEJIOKECHHS U OLICHKY YUMTEIICH, TOBAPUILECH, POIUTENECH U IPYTUX
JTIOICH

* pa3nuyaTth Croco0 U pe3ysibTaT ACUCTBHS.

Obyuarowuiics NOIYYUM 803MONCHOCb HAYUUMCAL:

* B COTPYIHUYECTBE C YUUTEIIEM CTaBUTh HOBBIC YUeOHbIC 3a/1a4H;

* IPOSIBJISITH IO3HABATENIbHYIO UHUIIMATUBY B YU€OHOM COTPYIHUYECTBE;

¢ CaMOCTOATCIIbHO aCKBATHO OLCHUBATL MMPABUJIBHOCTH BBIIIOJTHCHUA HeﬁCTBHﬂ 1 BHOCUTH
HGO6XOZII/IMI)IC KOPPCKTHBBI B UCIIOJIHCHHUE KaK 110 XO04Yy €ro peajin3anuu, TaK U B KOHLIC IICfICTBH?I.

B cdepe no3HaBaTebHBIX YHUBEPCATBHBIX YIEOHBIX JCHCTBUIN YUaIIXCSL:

* OCYHIECTBIATh NMOUCK HEOOXOOMMON MH(pOPMALUK IJIsi BBHIIOJHEHUS! BHEYYEOHBIX 3aJaHUN C
WCTIOJIb30BAHMEM YUEOHOM JUTEepaTypel W B OTKPHITOM HH(DOPMAIMOHHOM TIPOCTPAHCTBE,
SHIMKIIOTICINH, CHPAaBOYHUKOB (BKJIIOYAsl OJIEKTPOHHBIC, IH(PPOBBIE), KOHTPOIHUPYEMOM
MIPOCTPAHCTBE

WNHrepHera;

* OCYIIECTBIIATH 3aNUCh ((hUKCcaIHI0) BEIOOPOUHOM HH(DOpMaIuK 00 OKpY)KaIOIIeM MHUPE U O cede
caMOM, B TOM YHCJIE€ C TOMOLIBI0 HHCTpYMeHTOB UKT;

* CTPOHTH COOOIIECHUS, IPOCKTHI B YCTHOW M MUCHMEHHOH (hopMe;

* POBOJIUTH CPABHEHHUE M KIIACCU(PHUKAITUIO TIO 33/ IaHHBIM KPUTEPHSIM;

* yCTaHABJIMBATh IPUYMHHO-CJICICTBEHHBIE CBSI3U B U3y4aeMOM KPYTe SIBJICHUH;

* CTPOUTH pacCyXJeHus B (OpMe CBSI3U MPOCTHIX CYXKIECHUN 00 00BEKTE, €ro CTPOCHUH,
CBOMCTBaX M CBS3aX;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbBCL:

* OCYIIECTBIISATh PACHIMPEHHBIN MONCK MHPOPMAIIUH C UCIIOJIb30BAHUEM PECYpPCOB OMOIMOTEK U
cetu MuTepHerT;

* 3amuchIBaTh, (UKCHUpOBaTh HWH(MOpMAIMIO 00 OKPYXKAIONIUX SBICHUSX C ITOMOIIBIO
unctpymenToB UKT;

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIIEHNUS B YCTHON U MUCbMEHHOM (hopMme;

* OCYIIECTBJIATh BBIOOP HambOosee d(PPEKTUBHBIX CIOCOOOB peIIeHUs 3a7ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTHUECKOE PACCYXKICHHE, BKIIOYAIOIEe YCTAaHOBJICHNE TPUUNHHO-CIIEICTBEHHBIX
CBs3€;

* MOTYT BBIITH Ha TEOPETUUECKHI YPOBEHB PELICHHS 3a/1a4: PEIICHUE 110 ONPEeIEHHOMY IIJIaHy,
BIIa/ICHUE OCHOBHBIMH NPUEMAMH PEIICHUS, OCO3HAHUS ACSTEIbHOCTHU MO PEIICHUIO 3a/Ia4H.

B cdhepe kKoOMMYHMKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yJalluXCs:

* aJICKBaTHO MCIOJIb30BaTh KOMMYHHUKATUBHbIE, TIPEK]IE BCETO - PEUEBbIC, CPEICTBA JUIsl PEILICHUS
pPa3IMYHBIX KOMMYHUKAaTUBHBIX 3ajJlad, CTPOUTb MOHOJIOTHUECKOE COOOIIEeHHEe, BIIAJECTh
IUanoruyeckoil popmMoli KOMMYHUKAILIUU, UCHOJB3Ys,, B TOM UYHKCJIE CPEACTBA U MHCTPYMEHTHI
UKT u nucTaHIIMOHHOTO OOIIEHHS;

* JIOMYCKAaTh BO3MOKHOCTb CYIIIECTBOBAHHUS Yy JIFOAEH Pa3IuyHbIX TOUEK 3PEHUS, B TOM YUCIIE HE
COBMA/IAIOIIUX C €r0 COOCTBEHHOH, MU OPHEHTHUPOBATHCA HA MO3UIIMIO TIApTHEpa B OOIIEHUH U
B3aMMOJICHCTBUU;

* VYUWUTBHIBATH pa3HbIE MHEHHUS U CTPEMUTHCS K KOOPAMHALMM Pa3jJUYHbIX MO3UIUA B
COTPYIHHUYECTBE;

* popmynHrpoBaTh COOCTBEHHOE MHEHHE U TO3UIIUIO;

* IOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PEIIEHUIO B COBMECTHOM JESITENFHOCTH, B TOM YHCIIE
B CUTYAallUU CTOJIKHOBEHHS UHTEPECOB;

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMBCL:

* YYUTHIBATh U KOOPIUHUPOBATH B COTPYAHUUECTBE OTIUYHBIE OT COOCTBEHHON MO3UINH IPYTHX
JTIOEH

* YUUTHIBATh Pa3HbIe MHEHHS U HHTEPECHl U 0OOCHOBBIBATh COOCTBEHHYIO TIO3HIIHIO;



* IOHUMAaTh OTHOCUTEJIbHOCTh MHEHUN U MOAXO0I0B K PELICHUIO MPOOJIEMBI;

* apPryMEHTUPOBAaTh CBOIO MO3ULUIO U KOOPIMHUPOBATH €€ C MO3ULUSAMU [APTHEPOB B
COTPYIHUYECTBE MPH BHIPAaOOTKE OOIIEr0 pelIeHNsI B COBMECTHOM JIeSTETbHOCTH;

* 3aJaBaTh BONPOCHI, HEOOXOIMMBIC [UIi OpraHu3alMd COOCTBEHHOH JAEATENbHOCTH H
COTPYZHHMYECTBA C IAPTHEPOM;

* OCYILECTBJISATh B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpHUEHTHPOBATHCS B SBJICHUSAX U OOBEKTaX OKPYKAIOLIEro MHpa, 3HaTh I'PaHUIBl MX
IIPUMEHHUMOCTH;

- IOHUMATh ONpEIeNIeHNs (PU3NUECKUX BEIMYMH U IOMHUTD ONIPENENSIIoIne (pOpMyIIbl;

- MIOHUMAaTh KakUM (PU3NYECKUM MPUHIMIAM U 3aKOHAM MOJAYMHSIOTCS T€ WM UHBbIE OOBEKTHI U
SIBJICHUS TIPAUPOJIBL;

- 3HAHUE MOJIEJIM MIOMCKA PELIeHUH 17 3a/1a4 10 PU3UKE;

- 3HaTh TEOPETHUYECKHE OCHOBBI MATEMATHKHU.

- IpUMeYaTh MOJEIH SIBJIEHUN U 00BEKTOB OKPYKAIOIIEro MUPa;

- QaHAIM3UPOBATh YCIOBUE 3aa4H;

- nepeopMyIupOBaTh U MOJIEIUPOBATh, 3AMEHATH UCXOAHYIO 3a7jauy IpYyrou;

- COCTAaBJIATH IUIAH PEIICHHUS;

- BBIABUTATh U ITPOBEPSTH NpeIaraeMble ISl PEIICHHS THIIOTE3bI;

- BJIaIeTh OCHOBHBIMH YMCTBEHHBIMH OIIEPALIUSAMU, COCTABIISIFOIIMMY TIOMCK PEIICHU 3a/1a4H.

Conep:xaHnue NporpaMMbl BHEYPOYHOM 1eATeIbHOCTH

Beenenue. Brognoe 3anstue. Llenu u 3agaun kypca. Texauka 6€301macHOCTH.

Posib 3KCnepUMeHTA B JKH3HHU YeJIOBEeKa.

Teopusa: W3y4nThb OCHOBBI TeOpHM TOrpemHocTeid. llorpemHocT TPSAMBIX M KOCBEHHBIX
WU3MEpPCHUH, MaKCUMallbHasi TIOTPEIIHOCTh KOCBEHHBIX M3MEPEHHH, YYeT IOTPEHIHOCTEH
U3MepeHni mpu mnoctpoeHnn rpadukos. IlpeacraBieHue pe3ynbTaToB H3MEpeHHH B (opme
TaOIMI] ¥ TpadUKOB.

Ipaxmuxa: OCHOBBI TEOPUH TTOTPEITHOCTEH PUMEHSTH IPH BBITIOJTHEHUH 3KCIIEPHUMEHTAIbHBIX
3aj1a4, MPAKTHYECKUX PaboT. (¢ McmoJib30BaHneM obopynoBanus «Touka pocTay)
Xapakmepucmurxa 0CHOBHBIX U8 OesIMENbHOCU!

[TpuBoaMTH TIpUMEpPBI OOBEKTOB M3ydeHUs (u3uMku (PU3NYecKue SBJICHUS, (PU3UYECKOE TEIO,
BelecTBo, pusnyeckoe mosie). HabmonaTe v ananu3upoBaTh Gu3ndeckue spieHus ((pUKCupoBaTh
WU3MCHEHHsI CBOWCTB OOBEKTOB, CpaBHMBaTh HX U 0000mars). [lo3HAaKOMHUTBCS C
AKCIEPUMEHTAJIbHBIM METOJOM HccienoBanusi npupojbl. COopka mpuOOPOB U KOHCTPYKIIMA.
Hcnonp3oBaHuEe W3MEPUTENIBHBIX MPUOOPOB. BbImosiHeHHE a00paTOPHBIX W MPAKTUYCCKUX
pabot. JIlMarHOCTHKAa W YCTpaHEHHE HEUCIpPaBHOCTEH MpuOOpoB. BreicTpanBaHue rumore3 Ha
OCHOBAaHUU UMEIOIIHUXCS TaHHBIX.

Mexanuka.

Teopusa: PaBHOMepHOE U HEpaBHOMEpHOE JBIKeHue. ['paduueckoe mpeacTaBiIeHUe IBUKEHUS.
Pemenue rpadudeckux 3agad, pacuer MyTH U CPeTHEH CKOPOCTH HEPAaBHOMEPHOTO JBH)KCHHSL.
[Tonstne unHepruu u uHepTHOCTH. LleHTpoOekHas cuna. I[lpuMeHeHune AaHHBIX (U3HUECKUX
MOHATHH B KU3HEACSITETFHOCTH YesoBeka. Cuiia ynpyroctu, Ciiia TpeHusl.

Ilpaxmuxa: ViccnenoBaHWe 3aBUCUMOCTH CHWJIBI YIPYTOCTH, BO3HUKAIONIEH B MPYXHHE, OT
crenenn aedopmarmu npyxkuHbl. Onpenenenue kodpduimieHTa TpeHUs Ha Tpubometpe. (¢
HCcnoJb30BaHueM ooopynoBanusi «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHSI OT CHJIBI HOPMAIILHOTO JIaBIICHHUSI.

Xapakmepucmuka 0CHOBHbIX 8UO08 OeAMENbHOCIL:



Ananu3 tabmun, rpadukos, cxeM. Ilouck oObsicHenus: HabmogaeMbIM cOOBITHAM. Onpeenenue
CBOMCTB MpHOOPOB MO YepTEeKaM U MOJENSAM. AHAIM3 BO3HUKAIOUIUX MPOOJIEMHBIX CHTYAIU.
N300paxkaTh CUCTEMY KOOPAMHAT, BHIOMpATh TENO OTCUETa W CBS3BIBATH €T0 C CUCTEMOU
KoopauHar. Mcnonb30BaTe cUCTEMY KOOPAMHAT AJIS1 U3yYEHUS IPSIMOJIMHENHOTO JBUKEHUS TENa.
Co6opka puOOpPOB M KOHCTPYKIMH. Vcrmonbp30BaHWEe U3MEPHUTENBHBIX MPUOOPOB. BhIMomHEeHME
71a00paTOPHBIX U MPAKTUYECKUX paboT (¢ MCmoJib3oBaHueM ooopyaoBanusi «Touka pocray).
JlnarHocTuka U ycTpaHeHHE HEHCIIpaBHOCTEW pubopoB. BricTpanBaHue runore3 Ha OCHOBaHUU
HMEIMUXcd AaHHbIX. KoHCTpyMpoBaHMe u MOJECIMpPOBaHME. BBINOJHEHHE 3aJaHUld 1O
YCOBEPIICHCTBOBAaHUIO TpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB ONBITOB. Pa3zpaboTka wu
MIPOBEPKa METOJUKH JKCIIEPUMEHTAILHOW paboThl. PaboTa B MaybIX rpymnmax. AHATU3HPYIOT,
BBIOMPAIOT M 0OOCHOBBIBAIOT CBOE pemieHue, neiictBus. [IpencraBieHne pe3ylbTaToOB MapHOH,
IPYNIOBOM JAEATEIBbHOCTH. Y4YacTHE B JMajore B COOTBETCTBHUM C IpaBUJIAMU PEUYEBOTO
MTOBECHHUS.

I'mppocraruka.

Teopus: 3axkon Apxumena, 3axoH [lackanis, rUapOCTATUYECKOE JIaBJICHHUE, COOOIIAIOIINECS
COCY/IbI, TUJIPABINYECKUE MAIITUHBI.

Ilpakxmuka: 3a0auu: BHITANKUBAIOIIAs CHJIa B Pa3IMYHbIX CHUCTEMax; NMPUOOPHI B 3a7ayax
(cooOmmaromuecs CoCypl, THAPABINYECCKUE MAIIHHBI, PhIYard, OJOKH).

DKcrepuMeHTaANIbHbIE 3a/IaHuUs:

l)uzmepenue cuiibl Apxumena,

2)M3MEPEHNE MOMEHTA CHUJIbI, IEUCTBYIONIETO Ha pblyar,

3)uzmepeHue paboThl CHIIbI YIPYTOCTH MPU MOJABEME Ipy3a ¢ HTOMOUIBIO MOIBUKHOTO UITU
HETIOIBUKHOTO OJIoKa(C MCmoib30BanneM odopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHbIX U008 0esIMENbHOCTNIL:

Anamu3 Ttabmun, rpadukoB, cxem. llowck oObscHeHHs HaOmogaeMbiM coObITHsIM. COOpKa
NpuOOpOB M KOHCTpYyKIMH. Mcronp3oBaHWe HM3MEPUTENBHBIX MPUOOpOB. BrimonHeHUe
Ja00PaTOPHBIX M MIPAKTUICCKUX paboT. J[MarHocThka U ycTpaHEeHHWE HEUCIIPAaBHOCTEN TPHUOOPOB.
BoicTpanBaHnue rumotre3 Ha OCHOBaHMM HMEIOUIUXCA JaHHBIX. KoHCTpyupoBaHue U
MoJienrpoBanre. PaboTa B ManbIx rpynmnax. AHAJIU3UPYIOT, BHIOUPAIOT U 0OOCHOBBIBAIOT CBOE
peumienue, aeWictBusa. IlpencraBieHue pe3ynbTaToOB MapHOM, TPYHNOBOW JESTEIBHOCTH.
[ToaroroBka cooOIeHni 1 AOKIAZ0B. YUacTHE B IUAJIOre B COOTBETCTBUU C MPABUIIAMH PEUEBOTO
MTOBEACHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpIbIX TeJ. Y CoBUs paBHOBecUsl. MomeHT cuiibl. [IpaBuio
MoMmeHTOB. llentp  Tskectu.  MccrnenoBaHue — pa3iMuUHBIX — MEXaHHYECKHMX  CHUCTEM.
KoMOuHupoBaHHbIE 33]a41, UCTIOIB3YsI YCIOBHS PAaBHOBECHSI.

IIpaxmuxa: VI3rotoBienue padoTaroieil cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAmMeNbHOCIU.

Amnanu3 tabnui, rpadukos, cxem. [Tonck oObsacHeHHUs HabM0MaeMbIM COOBITHSAM. OnpenencHue
CBOMCTB mpHOOPOB IO YepTekaM M MOJEIsIM. AHallM3 BO3HUKAIOMIUX MPOOIEMHBIX CUTYaIUH.
Habmronate nefictBue npocThix Mexanu3MoB. [lo3HakOMUTBCS ¢ (PU3HUECKON MOIEIbIO
«abcomoTHO TBEpIOE Tenoy». Pemars 3amaun Ha MpUMEHEHHE YCIOBUs(IIpaBUIia) PaBHOBECHS
peruara. IlpumensTe yciaoBue (NpaBWIIO) paBHOBECHsI pblyara s OOBSCHEHHS JEHCTBUS
pPa3NMYHBIX HHCTPYMEHTOB, HCIIOJNB3yeMBIX B TexHHKE M B ObiTy. COopka mnpubOOpoB u
KOHCTpyKIui. Mcronb3oBaHHe W3MEPHUTENbHBIX MpHOOPOB. BrimonHeHne nabopaTopHBIX H
MPaKTUYECKUX paboT. J[MarHoCTHKa U yCTpaHEeHHWE HEUCHpPaBHOCTEH mpuObopoB. BricTpanBanue
TUIIOTE3 HAa OCHOBAaHMM MMEIOUIMXCS JaHHBIX. KOHCTpyHpoBaHHME U MOJEIMPOBAHUE.
BrimosiHeHue 3alaHuil MO yCOBEPIICHCTBOBAaHUIO MPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB
onbITOB. Pa3zpaboTka u mpoBepka METOIMKH SKCIIEPUMEHTAITLHON pPabOTHI.

PaGora B ManbIx rpymmnax. AHAIU3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT CBOE pellieHUe, ISHCTBUSL.
[IpencraBienne pe3ynbTaTOB MApHOW, TPYMMOBON AesTedbHOCTH. [loAroTroBka cooOIIeHHUA U



JOKJIaa0B. OCYH_IGCTBJISIIOT CaMOOIICHKY, B3aMMOOLCHKY JCATCIbHOCTH. Yyactue B auajaore B
COOTBCTCTBUHU C ITpaBHUJIaMH PCUYCBOT'O IMTOBCACHM .

TensioBble sIBJIEHUS.

TermmoBoe pacmmpenue tein. [Ipoueccsl M1aBieHuss 1 OTBEPAEBAHUS, UCIIAPEHUS U

KOHJleHcanuu. Temonepenada. BiiaxHOCTh BO3/lyXa Ha Pa3HbIX KOHTHHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TassHus JibJia B BOJE.

2. CKOpOCTh HCIIAPCHHUS PA3TMYHBIX KUIKOCTEH.

3. TeruoBbIe MBUTATENN OYIYIIETO.
Jlabopamopnvle pabomul (¢ HCTIOABL30BaHHeM 06opynoBanus «Touka pocray)

1. i3meHeHus ATMHBI TeJla IPU HArPEBAHUU U OXJIAXKICHUU.

2. OtnuBKa mapauHOBOTO COJIIATHKA.

3. HaGmroienue 3a ruiaBJIeHUEM Jiba

4. OT 4yero 3aBUCUT CKOPOCTh UCTIAPEHUS KUIKOCTH?

5. HabGmnronenune TenionpoBOAHOCTH BOIBI U BO3AyXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 0eAMeNbHOCMI

CamocrosaTensHO (DOPMYTUPYIOT TO3HABATEIBHYIO 3a7ady. YMEIOT C TOMOIIBI0 BOMPOCOB
noObIBaTh  HemocTarolyro uHpopmanuo. Vcmonb3oBaHue W3MEpPUTENTBHBIX  MPUOOPOB.
BrimonHenne mabopaTopHBIX ©  MpakTHUeCKuX paboT. JluarHocTMka ¥ YCTpaHEHHE
HeucnpaBHOCTEeH mpubOOpoB. BrICTpawBaHWe THUMOTE3 HAa OCHOBAaHMM WMEIOIIMXCS JaHHBIX.
KonctpynpoBanue u MOJIETHpPOBAHHE.

BrimonHenue 3amaHuil MO YCOBEPIICHCTBOBaHUIO MPUOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka W MpoBepKa METOJUKH AKCIIEPUMEHTaIbHON palboThl. PaGoTa B mambix
rpynmnax. AHaIM3UPYIOT, BRIOUPAIOT U 000CHOBBIBAIOT CBOE penieHue, nerictus. [IpeacrasieHue
pe3yJAbTaTOB MAPHOM, TPYNIOBOM [EATEIBHOCTH. YYacThe€ B JUAJIOr€ B COOTBETCTBUM C
MpaBUJIAMH PEYEBOTO NOBEIACHUS.

JJleKTPUYeCKUE ABJICHUS.

Muxkpomup. Moaenu atoma, cyniectBoBapmue 10 Hadana XIX. ctopus OTKpBITUA U IEUCTBUS
raJlbBaHMYECKOro aneMenTta. Mcrtopus cosnanusi anekrpodopHoit Mamuubl. OmnbeiT Bonbra.
DNEeKTPUYECKUN TOK B IIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnojib3oBanueM odopyaoBanusi «Touka pocray)

1. Monenu aToMOB.

2. 'anpBaHMYECKHUE PTIEMEHTHI.

3. Pabora anekTpodopHOit MaIIUHEI.

4. Onwitel BonbTa u ["anpBanmy.

Jlabopamopusie pabomul:

1. Co3nanue ranbBaHMYECKUX AJIEMEHTOB U3 MOPYUHBIX CPEJICTB.

2. DIEeKTPUYECKHUI TOK B )KUJKOCTSIX.

Xapakmepucmuxa OCHOBHBIX BUJIOB J€STEIbHOCTH:

VYnpaBIisitoT CBOEl O3HABATENHHON U y4eOHOM AeATEIbHOCTHIO MOCPEICTBOM MTOCTAHOBKHU IEJIEH,
MJJAHUPOBAHUS, KOHTPOJIS, KOPPEKUMU CBOMX JEUCTBUH M OLIEHKM YCIECIIHOCTU YCBOEHUS.
CpaBHUBaAIOT Croco0 U pe3yiabTaT CBOMX NEHCTBHI ¢ 0Opa3loOM - JIMCTOM COMPOBOXKICHUS.
OOHapyxuBaloT  OTKJIOHEHHsA. OOIYMBIBAIOT TPHUYMUHBI  OTKIOHEHHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTpOJIb. Vcronp30BaHuEe M3MEPHUTENBHBIX MpUOOpPOB. BrimonHeHue
1abopaTOPHBIX U MPAKTHYECKUX paboT. JlnarHocTHKa U yCTpaHEHHE HEMCIIPaBHOCTEN PpHUOOPOB.
BricTpauBanne ruUmoTe3 Ha OCHOBAaHMM MMEHOIIMXCA JaHHBIX. KOHCTpynpoBaHue U
MO/JIETUPOBAHHUE.

3HeKTp0MaFHHTHLIe AABJICHUA.
MarauTHoe IIojie B BellecTBe. MarHuTHas aHoManus. MarHuTHbBIE 6ypI/I Pa3HoBuaHOCTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugnoctu 3JICKTpOI[BI/IFaTeJIeI>'I.



Hemoncmpayuu (¢ ucnosb3oBanneM odbopynoBanns «Touka pocrtay):

1. HarnsaHocTh NOBEAEHUS BEIIECTB B MArHUTHOM I10JIE.

2. IlpezeHTanuu 0 MarHUTHOM T0JIe 3€MJIM U O MAarHUTHBIX OypsiX.

3. JleMoHCTpaIys pasHOBUIHOCTEH IEKTPOU3MEPHUTENIBHBIX TPHOOPOB.

4. HarnsinHOCTh pa3HOBUAHOCTEH JIEKTPOABUTATENEH.
Jlabopamopnvie pabomui: 1. UccnenoBaHue pa3muuHbIX AIEKTPOU3MEPHUTEIBHBIX TPHOOPOB.
Xapakmepucmuka 0CHOBHbIX 8UO08 OeSAMENbHOCUL:

VY1paBmisioT cBOEH MO3HABaTEILHON B YUeOHOM JAESITeTbHOCTHIO TOCPEICTBOM IMIOCTAHOBKH IIEJICH,
IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKLIUH CBOUX JEHCTBUH M OLEHKM YCHEIIHOCTH YCBOCHHSI.
CpaBHHBaIOT C1OCO0 M pe3y/NbTaT CBOMX ACHCTBUUA € 0OpaslloM - JIMCTOM COIIPOBOXKICHUSI.
OOHapyxuBalOT OTKIOHEHUsA. OOIyMBIBAIOT NPUYMHBI  OTKJIOHEHHUH. OCYIIECTBISAIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnyeckne sIBJIEHUS.

Hcrounuku cBera: TEIUIOBBIE, JTIOMUHECIIEHTHBIE, MCKYCCTBEHHBIC. M3rotoBineHue kamepsl -
0o0CKypa U HCCleOBaHHE H300pa)K€HUS C IMOMOUIbI0 MoJenu. MHOrokpatHoe H300pa’keHue
MpeAMeTa B HECKOJIBKUX TIJIOCKUX 3epKajiaX. M3roTOBUTH MEPUCKOT U C €T0 MOMOIIBIO TPOBECTH
HaOmogeHus. [IpakThueckoe WCMOAB30BaHUE BOTHYTBHIX 3€pKal. 3PHUTENbHBIC WIUTIO3HH,
MOPOXKJAaeMBbIE MPEIOMIIEHUEM cBeTa. Mupaxku. Pa3BuTre BOJOKOHHOM ONTHKH. crionb30BaHue
3aKOHOB CBETa B TEXHHKE.

Hemoncmpayuu(c ucnosib3oBaHueM ooopynoanusi «Touka pocTay)

1. PaznuvHbIe HCTOYHUKH CBETA.

2. 3o0pakeHue nmpeMera B HECKOJBKHX IUIOCKUX 3epPKaIax.

3. M300pakeHne B BOTHYTHIX 3€pKajiax.

4. Vlcionp3oBaHUE BOJIOKOHHOM ONITUKH.

5. YcrpoiicTBo doToanmapaToB, KHHOTIPOEKTOPOB, KAJIEHJOCKOTIOB.

Jlabopamopusie pabomul:

1. M3rotoBnenune kaMmephl - 00CKypa U UCCIISI0BaHNE H300paKEHUS C IIOMOIIBIO MOJICTIH.

2. [IpakTuyeckoe NpUMEHEHHUE MIOCKUX 3epKaJl.

3. [IpakTuueckoe UCOIb30BaHIE BOTHYTHIX 3epKall.

4. V3roToBiieHnE NIepUCKONa U HAOIIOCHHS C TOMOIIBIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0eAmMeNbHOCIIU:

VYpaBisioT CBOEH MO3HABaTEIILHON M YUeOHOM JESITeIbHOCTHIO TIOCPECTBOM ITOCTAHOBKH IIEJICH,
IUTAHUPOBAHUS, KOHTPOJIS, KOPPEKIUH CBOUX JEHCTBUH M OIEHKM YCHEIIHOCTH YCBOCHHUSI.
Boigenstor u QopmMynuMpyroT THO3HABaTENbHYIO 1I€fib.  BBIAENAIOT  KOJWYECTBEHHBIE
XapaKTePUCTUKN OOBEKTOB, 3aJaHHblEe cJoBaMU. [IpMHUMAIOT MO3HABATEIBHYIO IENb U
COXPAHSIOT €€ MPH BBITIOJHEHUHU YUeOHBIX AelcTBUiA. OcOo3HAIOT CBOU JeicTBUs. IMEIOT HaBbIKU
KOHCTPYKTUBHOTO OOIIEHHS B MaJIbIX IPYyIIax.

YesoBeK U IPUpPOaA

ABTomaTHKa B Hauiel )xu3HU. [IprMepsl ncnoabp30BaHNs aBTOMAaTHYECKUX YCTPOMCTB B HayKe, Ha
pou3BojACTBE U B ObITY. CpencTBa cBsA3U. Panuo u TeneBuaeHue. AnbTepHaTUBHbIE UCTOUHUKU
sHepruu. Bunel snexTpoctanimif. HeoOXoAMMOCTb SKOHOMHMH TNPUPOAHBIX PECYPCOB U
MCTIOJIb30BaHMsI, HOBBIX 3KOJIOTUYHBIX U O0€30MacHbIX TexHosoruil. Hayka n 6e30macHOCTb Jro/iel.
Hemoncmpayuu: 1. poToMaTepuansl U ciaiipl Mo Teme.

Jlabopamopnvie pabomui: 1.3yuenne n1elicTBUI CPEICTB CBSA3U, PAJANO U TEIEBUICHHS.
Xapakmepucmuka 0CHOBHbBIX 8UO08 OeAMENbHOCIUL:

CamocrosTenbHO  (OPMYTUPYIOT TO3HABATENBHYIO 3a7ady. YMeT (WJId Ppa3BHUBAIOT)
CIOCOOHOCTh C OMOIIBIO BOIIPOCOB JJOOBIBATH HEJOCTAIONIYIO HH()OPMAIIHIO.

Kunematuka



CrniocoObl onucanusi MEXaHU4YecKoro aBmxeHus. Cucrema otcuera. [IpsmonnHeiiHoe TBUKEHUE.
[IpssMOonMHENHOE PAaBHOMEPHOE [BMKEHHME IO IUIOCKOCTH. [lepeMelieHne M CKOPOCTh IIpU
PaBHOMEPHOM MPSMOJIMHEHHOM JIBUJKEHUM MO IUIOCKOCTH. OTHOCHUTEIBHOCTH JBUKEHHUS.
Cnoxenue nBwkeHuid. [lpuHuMn He3aBUCHUMOCTU JBMXeHUM. KpuBonuHelHOE JIBUXKEHHE.
JIBI>KeHHe Tea, OpOLICHHOTO MO YTIIIOM K TOPU30HTY. PaBHOMEpHOE IBM)KEHHUE IO OKPYKHOCTH.
VYrnoBas ckopocts. [lepro u yactora BpaieHus. CKopocTb
U YCKOpPEHUE NPU PaBHOMEPHOM JBUKEHUU IO OKPYKHOCTH.
Jlabopamopnule pabomui(c ncnoib3oBaHueM 00opynoBaHusi «Touka pocray):

1.  V3yuenue nBuxeHUs cCBOOOHO MAJAIOIIETO TENa.

2.  VI3ydyeHue IBMKEHHS IO OKPY)KHOCTH.
IIpumepnvie memvl NPOEKMHBIX U UCCTEO0BAMENLCKUX PAOOM.:

1.  OmnpeneneHue CKOPOCTH PABHOMEPHOT'O JBUKEHMS PU UCIOJIb30BaHUU TPEHaXepa

«0eroBas JOPOXKKay.

2.  Hcropuyeckas peKOHCTPYKIHS OMBITOB ['ayuies O ONpeIeNeHnuIo YCKOPEHUS

CBOOOJHOTO MaJACHUS TE.

3. IlpunHnmIer paboThl TPUOOPOB ISl U3MEPEHHUST CKOPOCTEH U YCKOPEHH.

4.  IlpumeHneHue cBOOOAHOTO MaJACHUS AJI1 U3MEPEHUS PEAKIH YEIOBEKa.

5. Pacuer Tpaekropuu n1BUKEHUS nepcoHaxell paccka3zos P.Pacmo.
Xapaxmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. YTEHUE U OOCYKIEHHE TeKCcTa cTaTel
MHTEPHET-CAaliTOB, OOCYXJEHHE [OKJIaJ0B U Mpe3eHTalllil, COCTaBlieHHEe W pelleHue 3ajad,
00cyxenne crnoco0oB pemenus (moarotoska k OI'D no ¢usnke).

JAunnamuka
HNuepumansubie cuctembl otcuera. Cuia. 3akoHbl HproToHa. [[BH>keHME Tena Mmoj ACHCTBHEM
HECKOJIbKUX CHJI. J[BH)KEHHE CHCTEMbl CBS3aHHBIX Tel. /[MHaMuKa paBHOMEPHOTO IBUKECHHS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kitacchl cuil. 3aKOH BCEMHPHOTO TATOTEHUA. [[BrkeHue
maner. MckycctBennble cniyTHUkU. ConHeuHas cuctema. Mctopus pa3BUTHS NPEACTABICHUN O
Bcenennoii. Ctpoenue u 3Bostonus BeenenHoil.
Jlabopamopuvie pabomul(c Hcob30BaHUEM 00opynoBanus «Touka pocra»):
1.  V3mepeHue macchl Tella C UCMOJIb30BAHUEM BEKTOPHOTO PA3JI0KEHUS CUIIBI.
2. N3ydeHue KMHEMAaTUKU U IMHAMHUKU PAaBHOYCKOPEHHOTO ABWKEHHUS (Ha MpuUMeEpe
MaIlliHbI ATBY1a).
3.  H3ydeHue TpeHUS CKOIbKEHUS.
IIpumepnvie memvl npOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:
1.  Hcropuueckas peKOHCTpYyKIHs onbIToB KynoHna u AMOHTOHA MO ONpeaeIeHUI0
BEITUYHMHBI CHIIBI TPEHUSI CKOJIBKEHUS.
2.  IlepBble HCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
3.  Kak ornuyarotcs MexaHu4ecKre Ipolecchl Ha 3emiie OT MEXaHHMUECKHUX MPOLIeCCOB
B KOocMoce?
4.  Tena ConneuHoi cuctemMbl. OTKPBITUS HAa KOHYHKE Mepa.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. UYTEHUE U OOCYKIEHHE TeKCTa CTaTei
WHTEPHET-CAliTOB, OOCYXJEeHHE [OKIAJ0B U Mpe3eHTAllMii, COCTaBleHHEe W pelIeHue 3ajad,
oOcyxieHue crnoco6oB pemreHus (moaroroska k OI'D no ¢usnke).

HMmnyabce. 3aK0H coXpaHeHHs HMITYJIbCA
Nmnynse. 3MeHeHne uMiynbca MaTepuanbHOM TOukd. Cuctema Tes. 3aKOH COXpPaHEHUs
HMITYJIbCA.
Ipumeprvie memvl NPOESKMHBIX U UCCIEO08AMENLCKUX PAOOML:
1. PeakTuBHOE IBMKEHHE B IPUPO/IE.
2.  Paccnenosanue [ITII c moMomibt0 3aKOHA COXpPAHEHUS UMITYJIbCA.



Xapakmepucmuka OCHOBHBIX 6U008 OesimeNbHOCMU: YTEHHE W OOCYKICHHE TEKCTa craTel
MHTEPHET-CAlTOB, OOCYXJIEHHE JOKIAJ0B W IPE3CHTAIMi, COCTAaBICHHE M pEILICHHE 3ajad,
obcyxkaenue croco0oB pemenus (moaroroska k OI'D no ¢usuke).

Cratuka
PaBHoBecue Tena. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS TBEPAOIo Tena. [IpocTeie MeXaHU3MBI.
Jlabopamopnule pabomul(c McnoJib30BaHUEM 000pyaoBaHus «Touka pocray):
Ornpezenenre HEHTPOB MACC Pa3IUYHBIX TeJl (TPH CIIOco0a).
IIpumepnvie membl npOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
1.  TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOHUTEIBCTBE: OT 3eMJISTHKH JI0 HeOoCKpeba.
2.  HccnenoBaHue KOHCTPYKIIMU BEJIOCHIIEA.
Xapakxmepucmuka OCHOBHbIX U008 OesameNbHOCMU. UYTEHUE U OOCYKIEHHE TEeKCcTa cTaTel
WHTEPHET-CATOB, OOCYXKJIeHHE JOKIAI0B W TPE3CHTAIMi, COCTAaBIICHWE W pEIICHHE 3ajad,
00cyxienne cnoco0oB permieHus (moarotoska k OI'D no ¢usuke).

MexaHnu4yeckue KoJieOaHUsSI U BOJTHBI
Mexannueckue kojebanus. IIpeoOpazoBaHue »HHEPruM MpH MEXaHWYECKHX KOJIeOaHUsX.
Marematnueckuii ¥ TIPY)KUHHBIA MasTHUKA. CBOOOJHBIE, 3aTyXawolIHNe W BBIHY)XICHHBIC
kosebanus. Pezonanc. Mexannueckue BOJHBL. JlJInHA M CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuvie pabomui(c Hcnob30BaHueM o00opynoBanust «Touka pocra»):
N3yuenune konebanmii HUITSHOTO MasiTHUKA.
IIpumepnvie membl npOeKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  CrpyHHBIC MY3bIKaJIbHBIE HHCTPYMEHTHI.

2.  KonebarenbHbIE CHCTEMBI B TPUPOJIC M TEXHUKE.
Xapaxmepucmuka OCHOBHbIX U008 OesamelbHOCMU. UYTEHUE U OOCYKIEHHE TEeKCcTa cTaTeil
MHTEPHET-CAaliTOB, OOCYXJE€HHE [OKJIaJ0B U Mpe3eHTAllMil, COCTaBlieHHE W pelleHue 3ajad,
o0cyxaenne cnoco0oB pemenus (moarotorka k OI'D no ¢usnke).

JIEKTPOMATHUTHBbIE KOJICOAHHUS U BOJHBI
[TepemennsbIii anekTpudeckuii Tok. KonedarenpHbiii KOHTYp. BBIHYXIeHHBIE U CBOOOIHBIE OM
KoJiebaHusi. DM BOJIHBI M UX CBOMCTBA.
IIpumepnvie memvl npOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  IlpuHUUIBI paAUOCBS3U U TEIEBUICHHUS.

2.  Bausaue OM u3iydeHHi Ha )KUBBIC OPTaHU3MBI.

3. H3rotoBiieHHE YCTAaHOBKH I JEMOHCTPAIIUH ONIBITOB 10 DMMU.

4.  DnexkrpomarnuTtHoe uznydenne CBYU-neun.

5.  Hcropuyeckas peKOHCTPYKIUS ONBITOB AMIEpa.
Xapaxmepucmuka OCHOBHbIX U008 OesmelbHOCMU. UYTEHUE U OOCYKIEHHE TeKCTa CTaTei
WHTEPHET-CAliTOB, OOCYX/JEHHE [OKIAJ0B U Mpe3eHTAllMii, COCTaBleHHE W pelIeHue 3ajad,
obcyxaeHue croco0oB pemenus (moaroroBka k OI'D o ¢usuke).

Onrtuka
Hctounuku cBera. [leiicTBus cBeTa. 3aKOH MPSAMOJIMHEWHOTO PACIpPOCTPAaHCHUs CBETa. 3aKOH
otpakeHus cBera. [locTpoeHre n300pakeHH B TNIOCKOM 3epKajie. 3aKOH MPEeOMIICHUS CBETa Ha
IUIOCKOW TpaHuIle ABYX OJHOPOJHBIX MpO3pauHbIX cpend. [IpenomieHue cBeta B TpHU3ME.
Jlucniepcusi cBeTa. SIBIieHME TOJHOTO BHYTpeHHero oTpaxkenus. JIuH3pl. TOHKHE JIMH3BL
[TocTpoenue n300pakeHUM, CO3/aBACMbIX TOHKUMH JIMH3aMHU. [71a3 u 3peHue. Ontuyeckue
pUOOPHL.
Jlabopamopuvie pabomui(c HcIoIb30BaHUEM 00opynoBaHusi «Touka pocray):

1.  DkcrnepuMeHTalIbHAs MPOBEPKa 3aKOHA OTPAKCHUS CBETA.

2.  V3mepeHwue nokaszarens MpeaoMIICHHUS BOIbI.

3.  U3mepenue HOKYCHOTO PacCTOSHUS COOUPAOIIEH JTHH3BL



IIpumepnvie membl npoOEKMHBIX U UCCTEO0B8AMENLCKUX PAOOM.:

1.  Hcropus ucciaenoBaHusi CBETOBBIX SBJICHU.

2.  Hcropuyeckas peKOHCTpYKIUS Tejeckomna [ anmes.

3. HM3roToBieHue KaJeia0CKOIIA.
Xapaxmepucmuka OCHO8HBIX 6U008 OesimeNbHOCmU. YTEHUE U OOCYKIEHHE TEKCTa cTraTei
UHTEPHET-CAalTOB, OOCYXJEHHE [OKJIAaJ0B U Ipe3eHTAllMii, COCTAaBJIE€HUE W pelIeHHE 3ajad,
obOcyxkaeHue croco0oB pemenus (moaroroska k OI'D no ¢gusuke).

®u3nka aroMa U aTOMHOI0 siApa
Crpoenue aroma. [lornomienne u ucnyckanue csera aromaMu. OnTHYecKue CHEeKTPbl. OIbBITHI
Pesepdopna. Ilnanerapuas monens atoma. CTpoeHHE aTOMHOTO siipa. 3apsiioBO€ M MacCOBOE
yucia. SaepHbie Cuiibl. DHEPrus CBA3M aTOMHBIX sijiep. 3aKOH pau0aKTUBHOTO pactaja. Aybda-
n Oera-pacnansl. [IpaBuna cmemenus. SAnepHele peakuuu. /lenenve u cunres suep. AnepHas
sHepreTrka. Vctounuku sHepruu CosHua u 3Be3[. Perucrpauus siaepHbIX u3nydeHuid. Bnusaue
PaZMOaKTUBHBIX W3JIyY€HUH Ha KUBbIE OpraHusMsbl. JlozuMerpus. DKOJIOTUYECKUE TPOOIIEMbI
SIIEPHOM DHEPTETUKH.
IIpumepnvie membl npOeKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1.  Ucropus uzydyeHus aroma.

2.  Wsmepenwne KII/I comeunoii 6arapen.

3.  HeBumumble H3ITydeHHUs B CIIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHbIX U008 OesmeNbHOCMU. UYTEHUE U OOCYKIEHHE TeKcTa cTaTel
MHTEPHET-CAaliTOB, OOCYXJEHHE [OKJIaJ0B U Mpe3eHTalllil, COCTaBlieHHEe W pelleHue 3ajad,
o0cyxenne cnoco0oB pemenus (moarotorka k OI'D no ¢usnke).

®opMbl OPraHn3aluu 00pa3oBaTeIbHOI0 Mpouecca:

- TpyIIOBas;

- UHAUBUyaJIbHasl;

- ¢hpoHTANIbHASL.

Beaymue TeXHoJ10Trun:

Hcnonb3yloTcsi 3JIEMEHTHI  CIEAYIOUIMX TEXHOJOTUH: MpOEeKTHas, HpoOJeMHOro oO0ydeHws,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS, KPUTUYECKOTO MBIIUICHUS, MPOOJIEeMHOro JaMasora,
UrpoBas.

OcHOBHBIE MeTO/IbI PA0OTHI HA YPOKe:

Benymumu meronamu oOydeHUs SBISIOTCS: YAaCTUYHO-TIOMCKOBOHM, METOJ] MaTeMaTU4YecKOro
MO/JIEIMPOBAHUS, AKCUOMATUYECKUN METO/.

®opMbI KOHTPOJIA:

Taxk kak 3TOT Kypc SBJISETCS TONOJHUTENbHBIM, TO OTMETKA B 0ajljlaX HE CTABUTCH.

VYyamuiics yduTcs OIEHMBaTh ceOd M APYruxX caM, YTO TMO3BOJSET pa3BUBATh YMEHUSA
caMOaHalM3a U CIOCOOCTBYET pa3BUTHIO CAMOCTOSITENIBHOCTH, KaK CBOWCTBY JIMYHOCTU
yudauerocsi. BpIsiBIeHHE NMPOMEXYTOUHBIX M KOHEYHBIX PE3YyJIbTAaTOB YYALIMUXCS HPOUCXOAUT
gyepes MPaKTUYECKYIO NeSTeIbHOCTh; 3a4eTHBIE paOOTHI:

* TeMaTuyeckas MOoJ00pKa 3ajad Pa3jMdyHOTO YPOBHS CIOXKHOCTH C TMPEJICTaBICHHEM pPa3HBIX
METOJIOB pEIICHHs B BHJE TEKCTOBOI0 JOKYMEHTA, Npe3eHTAluH, (JI31I- aHUMALMH,
BHI€OPOJIMKA Wi WeD - cTpaHuibl (caiita)

* BBICTaBKAa [MPOEKTOB, MPE3EHTALIUH;

* IEMOHCTpALIMS SKCIIEPUMEHTA, KAYECTBEHHOM 3aJaul C Ka4eCTBEHHBIM (YCTHBIM WJIA B BHUJE
MPUJIOKEHUS, B TOM YHUCIE, Tpe3eHTalel) OMHMCaHWeM IMpollecca Ha 3aHATHH, (ecTuBaie
AKCIEPUMEHTOB; (PU3UUECKHUE OTUMITUA/IBI.
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