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HosicHUuTeEIbHASA 32aNIMCKA

PaGouast mporpamMmma BHEYpOUHOM JeATENHHOCTH O (pu3uke it 7 - 9 KIIaccoB COCTaBJICHA
Ha ocHOBe Paboueii mporpaMmbl OCHOBHOTO 00111ero o0pazoBanus npeamera «dusuka», 2021 u
COOTBETCTBYET
- ®epepanpHoMy 3akoHy «O0 oOpazoBanumu B Poccuiickoit @eneparum»y Ne273-d3 or
29.12.2012 rona;

-OenepanbHOMy  00pa3oBaTelbHOMY — CTaHAApTy  OCHOBHOro  oOmiero  oOpa3oBaHus,
YTBEP)KIEHHOMY TIpHKa3oM MuHucrepcTBa obpa3oBanusi u Hayku PD Nel897 or 17.12.2010
rona;

-IIpukazy MunuctepctBa obpazoBanusi u Hayku PD Nel577 ot 31.12.2015 ™» O BHeceHUH
U3MEHEHUH B (enepanbHbli 00pa30BaTENbHBIA CTaHIAPT OCHOBHOTO OOIIEro oOpa3oBaHUS,
YTBEPKIEHHBIA MpUKazoM MunucrepcTBa obpazoBanuss u Hayku PD» Nel897 or 17.12.2010
rojaa»

-O0pa3oBaTenpHOM MporpaMMe OCHOBHOTO OOIIET0 00pa3oBaHus;

-Yuebnomy miany OVY;

- [IpumepHoil mporpamme 0CHOBHOTO 0011ero 00pa3oBaHus 1o Gu3uke (6a30BbIi YPOBEHB).

[Iporpamma paccuntana Ha 34 yacoB — 1 yac B Henemto B 7 kiacce, 34 yacoB — 1 4ac B
Heaelo B 8 kiacce, 34 yaca — 1 yac B Hezenmo B 9 Kjacce.

Jlannas pabovasi mporpamMma BHEYPOYHOU JeATeNbHOCTH 1o (usmke s 7 — 9 KiaccoB
cocrasieHa Ha ocHoBe OOII OOO MBOY HCOIIl u ¢ yuérom METOIMYECKHX PEKOMEHIalni
M0 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00pPa30BaTEIbHBIX OPraHU3AIMIX, PACITIOIOKEHHBIX
B CEIbCKOM MECTHOCTM M MAaJlbIX TOpOAax, LEHTPOB OOpa3oBaHWs €CTECTBEHHO-HAYYHOU U
TEXHOJOrM4yHOM  HampaBieHHocTe  («Touka pocta») (YTBEpXKIEHBI  PACIOPSKEHUEM
MunucrepctBa npocserienust Poccuiickoit denepanuu or 25.11.2022 r. Ne TB - 2610/02) u
MpeaycMaTpuBaeT MPOBEACHUE 3aHATUN C HMCIOJb30BaHMEM oOopynoBaHus IlieHTpa «Touka
pocTtay

IInanupyemMsie pe3yJbTaTbl OCBOCHHS IPOrPaAMMBbI BHEYPOYHOM AeATEIbHOCTH «Mup
(¢u3HYeCKNX 3aKOHOB) (C HCMOJIb30BaHueM 00opynoBanus «Touka pocray) B 7-9 kiaccax.
Peanu3zanus nporpaMMel CHOCOOCTBYET JOCTUKEHHUIO CIIEAYIOIIUX Pe3y/IbTaTOB:
JInuHocTHBIE:
B cdepe MTMYHOCTHBIX YHUBEPCAIBbHBIX YU€OHBIX JEHCTBUN yUalXCs:
* y4eOHO-II03HABaTeNIbHbIM HMHTEpPEC K HOBOMY y4ye€OHOMY MaTepuaiay U crocodam pelieHus
HOBOH 3aJa4M;
* OpUEHTAIMsl Ha MMOHMMaHHE MPHUYUH yCIeXa BO BHEYUYE€OHOW NIeATENbHOCTH, B TOM YHCIIE Ha
caMOaHaJlu3 M CAMOKOHTPOJIb pe3yibTaTa, Ha aHaju3 COOTBETCTBHS PE3YJbTAaTOB TPeOOBAHUSAM
KOHKPETHOW 3a/1a4H;
* CIIOCOOHOCTH K CaMOOIICHKE HAa OCHOBE KPUTEPHEB YCIICIIHOCTH BHEYUEOHO! AEATENbHOCTH;
Obyuarowuiics noay4um 803MOACHOCHb 05l YOPMUPOBAHUL.
* BHYTPEHHEH MO3MLIMM IIKOJbHUKA HAa YPOBHE IIOJIOKUTEIBHOIO OTHOIIEHUS K ILIKOJIE,
MOHMMAaHUS HEOOXOIMMOCTH y4Y€HUS, BBIPQXKEHHOIO B MpeoliaJaHuu yuyeOHO-T103HABATEIbHBIX
MOTHBOB;
* BBIpQXKEHHOM yCTONYMBON y4yeOHO-TI03HABATEIbHOW MOTUBALIMY YUEHUS;
* YCTOMYUBOTO y4eOHO-TI03HABATEIFHOIO MHTEPECa K HOBBIM OOIIMM CIIOC00aM pelIeHus 3a1a4.

MeranpeamerHbie:

B cdepe peryasiTUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEUCTBUN yUaIIUXCS:

* IUIAHUPOBATb CBOM JCUCTBUSA B COOTBETCTBUMU C IIOCTABJICHHOW 3a1a4€l U YCIOBUSMU €€
peanu3anny, B TOM YHCIIE€ BO BHYTPEHHEM ILIAHE;

* YUUTHIBATh YCTAHOBJICHHBIE MTPABHJIA B IJITAHUPOBAHUH U KOHTPOJIE CIIOCO0A PELICHMS;

* OCYLIECTBJIATh UTOTOBBINM M ITOIIATOBBII KOHTPOJIb IO PE3YJIBTaTy;



* OLICHMBATh INPABUJILHOCTH BBIIIOJIHEHMS JECUCTBUS HA YPOBHE aJCKBATHOM PETPOCIEKTUBHOU
OLIEHKH COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUAM JJAHHOM 3a/1auu U 3aJJauHOM 00JacTu;

* QAJEKBaTHO BOCIPUHUMATh IPEIJIOKEHUS W OLICHKY YYMTENIeH, TOBAPHUILEH, POAMUTENEH U
JIPYTUX JIIOJEH;

* pa3nuyarh Crocod U pe3yabTaT IeHCTBHUS.

Obyuarowuiicsi NOIYYUM B03MONCHOCL HAYUUMCAL:

* B COTPYJHHYECTBE C YUYUTEIEM CTAaBUTh HOBBIC YUeOHBIC 3a/1a4H;

* IPOSIBJIATH MI03HABATEIbHYI0 MHULIMATUBY B y4eOHOM COTPYAHUYECTBE;

* CaMOCTOSITENIBHO aJCKBATHO OLEHUBATh IPABWIBHOCTH BBIIIOJHEHUS JCHUCTBUS U BHOCHUTH
HEOOXOIMMBbIE KOPPEKTHUBBI B MCIIOJIHEHME KakK [0 XOAY €ro peaju3alud, TaKk U B KOHILIE
JICHCTBHS.

B cdepe no3naBaTesibHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUHN yUaIIUXCA:

* OCYILECTBIIATh MOUCK HEOOXOAMMOM MH(pOpPMALUK Ul BBIOJIHEHUS BHEYYEOHBIX 3aJaHUM C
UCTIOJIb30BaHUEM y4eOHOHM JHUTEepaTypbl M B OTKPHITOM HH(OPMAIIMOHHOM HPOCTPAHCTBE,
SHIMKJIONENH, CIPABOYHUKOB (BKJIIOYAsi OJIEKTPOHHBIE, LU(PPOBBIE), KOHTPOIUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYILECTBIATH 3anuch ((uKcanuio) BbIOOPOUHON MHPOpMALUKU 00 OKpYXAIOUIEM MHpPE U O
cebe caMoM, B TOM yHciie ¢ moMolso nHeTpyMeHToB UKT;

* CTPOUTDH COOOIIEHNUS, IPOEKThI B YCTHOM U MMCbMEHHOM (opME;

* IPOBOJIUTH CPABHEHUE U KIACCU(DUKALMIO 110 3alaHHBIM KPUTEPUSIM;

* YCTaHaBJIUBATh IPUYMHHO-CJIEJICTBEHHBIE CBSI3U B U3y4a€MOM KPYTE SIBIICHUI;

* CTPOMTH pacCy)XJIeHHs B (opMe CBA3M NPOCTHIX CYXAECHUH 00 OOBEKTe, €ro CTPOEHHUH,
CBOMCTBaX U CBS3aX;

Obyuarowuiicsi NOIYYUM B03MONCHOCHb HAYUUMBCA

* OCYILIECTBIIATH PACIIMPEHHBINA MMOUCK WH(POPMALIUU C HCIIOIB30BAHUEM PECYPCOB OMOIMOTEK U
cetu MHTEpHET;

* 3anuchIBaTh, (UKCHpPOBaTh HHPOpPMALMIO 00 OKpPYKAIOUMX SBICHUSIX C IOMOILBIO
uHctpymenroB UKT;

* 0CO3HAHHO U IPOU3BOJIBHO CTPOUTH COOOILIEHMS B YCTHON U MHUCbMEHHOHN (OpME;

* OCYILIECTBIIATh BbIOOp Hanbosee 3((EeKTUBHBIX CIIOCOOOB peIIeHUs 337a4 B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBUH;

* CTPOUTH JIOTHUECKOE PACCYXACHHE, BKIIOYAIOIIEE YCTAHOBJICHHWE NPUYMHHO-CIIEICTBEHHBIX
CBSI3CH;

* MOTYT BBINTM Ha TEOPETUYECKUN YpPOBEHb PELICHMS 3a7ad: PELICHUE 110 ONPEACICHHOMY
IUIaHY, BJIAJCHHE OCHOBHBIMU IMPHUEMAMU PEIICHHS, OCO3HAHMS JEATEIbHOCTU IO PELICHUIO
3a/1a4u.

B chepe kKoMMYHMKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUHN yUaluxcs:

* aJIEKBaTHO MCIOJIb30BAaTh KOMMYHHUKATUBHBIE, MPEK]IE BCETO - pEYEBbIC, CPEACTBA JIJISI PEIICHUS
pa3IMYHbIX KOMMYHUKATUBHBIX 3aja4, CTPOUTh MOHOJOTHYECKOE COOOIIeHNe, BIaJIETh
JNATIOTUYECKON (HhOpMON KOMMYHMKAIIUHU, WCIIONB3Yys, B TOM YHCJIE€ CPEJCTBA U WHCTPYMEHTHI
HKT u qucTaHImOHHOIO OOIICHUS;

* JIONYCKaTh BO3MOXXHOCTb CYIIIECTBOBAHMS y JIOAEH PAa3IUYHBIX TOUYEK 3PEHUS, B TOM YHCIIEC HE
COBMAJIAIONIUX C €ro COOCTBEHHOW, U OPHUEHTUPOBATHCS HA TMO3UIMIO MapTHEpa B OOIICHUU U
B3aMOJICHICTBHM,

* YYUTBHIBATh pa3HbIE MHEHUS M CTPEMUTHCA K KOOPAMHALIMM PA3JIMYHBIX IO3ULUUNA B
COTPYIHUYECTBE;

* popmynupoBaTh COOCTBEHHOE MHEHHUE U MTO3HUITHUIO;

* IOTOBApUBATHCS M TMIPUXOAUTH K OOIIEMY PEIICHUIO B COBMECTHOM NEATEIHLHOCTH, B TOM YHUCIIE
B CUTYallMU CTOJIKHOBEHHUSI HHTEPECOB;



Obyuarowuiica noay4um 803MOHCHOCHb HAYUUMbCA.!

* YYUTHIBATh U KOOPAMHUPOBATH B COTPYIHUYECTBE OTIMYHBIC OT COOCTBEHHOHN MO3HUIINU APYTHX
JIIOJICH;

* YUUTHIBATh Pa3HbIC MHEHUS U HHTEPECH H 000CHOBBIBATH COOCTBEHHYIO TIO3HIIUIO;

* IOHUMATh OTHOCUTEIIBHOCTh MHEHHH U TTOJIXOJIOB K PEIICHHUIO MPOOIEMBI;

* apPryMEHTHPOBATh CBOK TMO3UIMI0 M KOOPIMHHUPOBATH €€ C MO3WIHMSAMU MApTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JI€ATEIHLHOCTH;

* 3amaBaTh BOINPOCHL, HEOOXOMMMBIC [UI OpTraHU3alMK COOCTBCHHOW JCATEIbHOCTH U
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIIECTBIATH B3aUMHBI KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OPHCHTHPOBAThCA B SBICHUSAX MU OOBEKTAaX OKPYKAIOIIET0O MHpa, 3HATh TPaHUIBI HX
MIPUMEHUMOCTH;

- IOHUMATh OTpeAeNeHUs] PU3NYECKUX BETMYNH U TIOMHUTH ONPEAETSIone GopMyIbl;

- IOHMMATh KaKUM (PU3NICCKUM MPUHITUIIAM U 3aKOHAM TOAYUHSIOTCS T€ WM WHBIC OOBEKTHI U
SIBJICHUS IPUPOJIBI;

- 3HAHWE MOJICITH ITOMCKA PEIICHHI IS 3a/1a9 110 (PHU3HKE;

- 3HaTh TEOPETUUYECKHUE OCHOBBI MAaTEMaTUKH.

- IPUMEYaTh MOJICIH SIBIICHUH ¥ 00BEKTOB OKPYXKAIOMIETO MUPA;

- AaHAJIU3UPOBATh YCIIOBUE 33/1a4H;

- iepepopMYITMPOBATH U MOJACIUPOBATH, 3aMECHSITh HCXOIHYIO 3a7a4y JPYToOi;

- COCTaBJIAThH IJIaH PEIICHUS;

- BBIIBUTATh U MIPOBEPATH MpPEIIaracMble JUIsl PEIIEHUS TUIIOTE3bI;

- BJIAJIETh OCHOBHBIMM YMCTBEHHBIMU OIE€PALIUSIMHU, COCTABISIOIIMMHU [TOUCK PELICHUS 33J1a4H.

Coaep:kanne nporpaMMbl BHEYPOYHOM AeSITeIbHOCTH
7 KJ1ace

Beenenne. BeonHoe 3anstue. Llenu u 3anaun kypca. TexHuka 6e30macHoCTH.

PoJib 3KCIEpMMEHTA B JKM3HHU Ye10BeKa.

Teopus: I3yunth OCHOBBI Teopuu mnorpemHocred. [lorpemHocTd NpsAMBIX W KOCBEHHBIX
U3MEPEHHI, MAaKCUMaJlbHasi IIOIPEIIHOCTh KOCBEHHBIX HW3MEpPEHUH, ydYeT IOrPeIHOCTEN
u3MepeHuil npu mnoctpoeHuu rpadukoB. IlpeacraBienue pesyabTaToB H3MEpeHUH B (opme
Ta0IHI] ¥ TpaduKOB.

IIpaxmuxa: OCHOBBI TEOPUH MOTPEMIHOCTEN IPUMEHSATD IPU BBIIOJHEHUH IKCIIEPUMEHTAIBHBIX
3aj1a4, MPaKTUIECKUX PadoT. (C HCMOJIbL30BaHueM ofopynoBaHusi «Touka pocTay)
Xapakmepucmuka 0CHOBHbBIX 8U008 OeAMENbHOCTIL:

[TpuBoauTh mpuMepsl 00BEKTOB H3y4deHHs] (U3UKH (pU3nUecKue SBICHHS, (U3NYECKOe Telo,
BelecTBo, (¢usnyeckoe rmone). HaOmomath ©  aHamu3upoBaTh (QHU3UUECKHUE  SIBICHUS
(pukcupoBaTh U3MEHEHHs] CBOMCTB OOBEKTOB, CpaBHUBATh UX U 0000maTh). [lo3HaKOMUTHCS €
HKCIIEPUMEHTAIBHBIM METOJIOM HcciaeqoBaHusl npupoasl. COopka MpuOOPOB U KOHCTPYKIIMMA.
Hcnonp3oBaHue U3MEPUTENBHBIX MPHOOPOB. BrInomHeHHe 11a0opaTopHBIX M MPAKTUYECKUX
pabot. J/lmarHocTuka M ycTpaHEHHWE HEUCHpaBHOCTeH NpuOOpoB. BeicTpanBaHue rumore3 Ha
OCHOBaHUHU UMEIOUINXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpPHOE NBMXeHHE. ['padudeckoe MpeacTaBIeHUE TBUKEHUS.
Pemenue rpaguueckux 3aaad, pacdeT MyTH U CPeIHEH CKOPOCTH HEPaBHOMEPHOTO JBMKEHHUSL.
[Tonsitue mHepuuu M uHepTHOCTU. LleHTpoOexkHas cuna. IlpuMeHeHue NaHHBIX (U3MUECKHUX
MOHSITUN B KU3HEACITEIbHOCTH YesloBeKa. Cuila ynpyrocTy, CUjia TpeHHUs.



Ilpakmuka: VcciienoBaHue 3aBUCUMOCTH CHJIbBI YIPYTOCTH, BO3HHUKAIOLIEH B IIPYKHUHE, OT
crenieHn nedopmanuu OpykuHbl. Onpenenenue kodddumnreHTa TpeHuss Ha Tpubdometpe. (¢
HCnoJib30BaHneM o6opynoBanus «Touka pocray)

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 0eaMeNbHOCIL:

Amnanu3 tabmun, rpadukoB, cxem. [Tonck oObsicHeHUsT HaOMOMaeMbIM COOBITUAM. OmpeneneHue
CBOWCTB MPHUOOPOB MO YepTerkaM U MOJENSAM. AHAINU3 BOSHHUKAIOIIUX MPOOJIEMHBIX CHUTYAIH.
N300paxkaTb CUCTEMY KOOpAMHAT, BbIOMpATh TEJIO OTCYETA M CBA3BIBATH €r0 C CHUCTEMOH
KoopauHar. Mcronp30BaTh CUCTEMY KOOPAUHAT JUIsl U3yYEHUS IPSIMOJIMHENHOTO IBUKEHUS Tella.
COopka npuOopoB U KOHCTpYKLuUH. Vcnonb3oBaHHEe M3MEPUTENbHBIX NMPUOOPOB. BhimonHenue
7a00paTOPHBIX M MPAKTUYECKUX pador (¢ mcmosrb3oBaHueM opopynoBaHusi «Touka pocray).
JluarHocTuka ¥ ycTpaHeHHEe HerclpaBHOCTeH npruOopoB. BeicTpariBaHue runore3 Ha OCHOBaHUU
UMEIIIMXCA JAaHHbIX. KoHCTpyupoBaHue u MozaenupoBaHHE. DBbIONHEHHE 3aJaHUl IO
YCOBEpUIEHCTBOBAaHUIO IpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB oOnbITOB. Pa3zpaborka u
IPOBEpKa METOIUKU SKCIIEPHUMEHTANbHOM paboTel. PaboTa B Manbix rpymnmax. AHaIH3HPYIOT,
BbIOMPaOT U 00OCHOBBIBAIOT CBOE pelleHue, aeicTBus. IlpeacraBnenue pe3ynbTaroB HapHOM,
IPYNIOBON J€ATEIbHOCTU. YYacTHE B JMAJOre B COOTBETCTBUM C IIPAaBUJIAMHU PEUYEBOTO
IIOBEJICHUS.

I'mapocraruka.

Teopusa: 3axon Apxumena, 3akoH Ilackans, ruzpocrarnyeckoe IaBiieHHE, COOOIIAOLIHECs
COCY/Ibl, TH/IPaBINYECKUE MAIIUHBI.

Ilpakmuxa: 3a0auu: BHITAIKUBAIOIIAS CWJIA B DPA3IMYHBIX CHUCTEMax; HpUOOpBHl B 3ajadax
(cooOmiarormecst CoCybl, TUAPABINYCCKIEC MAITMHBI, PhIYar, OJIOKH).

OKCIIEpUMEHTAIILHBIC 3a/1aHUS:

1)uzmepenue cunsl Apxumena,

2)uzMepeHue MOMEHTA CUJIbI, IEHCTBYIOIETO Ha phIyar,

3)uzmepenue pabOThI CHIIBI YIPYTOCTH NPH IMOABEME TPy3a C IMOMOIIBIO TTOJBHKHOTO WIIH
HETOIBU)KHOTO OJI0Ka(C MCmoib30BaHneM odopynoBanusi «Touka pocray)

Xapakmepucmuxa 0CHOBHbIX 8U008 OeAMENbHOCU:

Ananu3 Ttabmun, rpagukoB, cxeMm. Ilouck oObsicHeHus HaOmomaeMbIM coObITHSAM. COopka
npuOopoB © KOHCTpyKIuil. Vcmonb3oBaHue W3MepUTENbHBIX NpuOOpOB. BrinmonHenue
71a00paTOPHBIX U MPAKTUYECKUX Pa0OT. JlnarHocTuka U ycTpaHEeHHE HEHCIIPaBHOCTEH MprOOpOB.
BoicTpauBaHnue rumore3 Ha OCHOBaHMM HMEIOIIMXCS JaHHbIX. KoHcTpyupoBaHue u
MozenupoBaHue. Pabota B MasbIxX rpymnmnax. AHaJIM3UPYIOT, BEIOUPAIOT U 0OOCHOBBIBAIOT CBOE
pemenue, aeiictBusa. IlpeacraBneHue pe3ynbTaroB INApHOW, TPYIIIOBOM AESATENBHOCTH.
[ToaroroBka cooOlIEHHH M JOKJIAA0B. YYacTHe B JMAJIOre B COOTBETCTBUHM C MpPaBUIIaMHU
PEeYEeBOro MOBEACHMUS.

Craruka.

Teopusa: bnok. Peryar. PaBHOBecue TBepabIX Ten. YcnoBus paBHoBecus. MomeHT cuisl. [IpaBuiio
MoMeHTOB.  LleHTp  Tskectu. HMccnenoBaHue — pa3iaMYHBIX — MEXAHHYECKHMX  CHUCTEM.
KoMOuHupoBaHHbIE 3a/1a4H, HCIIONIb3YSI YCIOBUS PAaBHOBECHS.

Ipaxmuxa: VI3rotoBnenue paboTaroiiei CHCTEMbI OJIOKOB.

Xapakmepucmuxa 0CHOBHbIX 8U008 OeAMeNbHOCU:

Amnanu3 Tabnuu, rpagukos, cxeMm. Ilouck oObsicHeHus1 HabmonaeMbIM coObITUAM. OrpeneneHune
CBOMCTB pUOOPOB MO YepTexkaM M MOJEISIM. AHaIM3 BO3HUKAIOMIUX MPOOIEMHBIX CUTYalUH.
HaGnronate neiictBue mNpOCTBIX MeXaHW3MOB. IlO3HAaKOMHUTBbCS € (PU3MUECKOW MOJEIBIO
«abcomoTHO TBEpPAOE Tenoy». Pemars 3a7aun Ha NpUMEHEHHE ycloBUs(TpaBUiia) paBHOBECHUS
poryara. IlpumeHsTs ycnoBue (MpaBWIIO) paBHOBECHsS pbluara s OOBSICHEHUS JeHcTBUSA
pa3IMYHbIX MHCTPYMEHTOB, HCIIOJIb3YyeMbIX B TeXHMKe M B ObiTy. COopka mnpuOopoB u
KOHCTPYKIMHA. Vcronb3oBaHue H3MEPUTENBHBIX MpHOOpoB. BrimomHeHne mabopaTOpPHBIX H
MpaKTUYECKUX padoT. /lnarHocTrka U yCTpaHEHHE HEHCIPaBHOCTEH mpubopoB. BeicTpanBaHue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX. KOHCTpyMpoBaHME U MOJEIMPOBAHUE.



BrimonHenue 3agaHuii MO yCOBEPIIEHCTBOBAHMIO MpHOOpOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka u nmpoBepka METOAMKH SKCIIEPUMEHTAIBLHON pabOThI.

PabGora B Mampix rpynmnax. AHaJIM3HPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE,
nevictBud. llpeactaBineHune pe3yjabTaroB MapHOM, TpymnmnoBod AestenbHOCcTH. [logroroBka
coo01eHUH U 10KIa10B. OCYIIECTBIIAIOT CAMOOLIEHKY, B3aUMOOLIEHKY JI€ATEIbHOCTH. YYacTue B
JIMaJIOre B COOTBETCTBUU C IIPAaBUIIAMH PEYEBOTO MTOBEICHUS.

8 kiacce

TenoBble siBJICHUA.

TennoBoe pacmmpenue Tein. IIpoueccesl naBaeHus U OTBEPACBAHUS, HCIAPEHUS U

KoHJleHcaluu. Teronepenada. BiaxkxHOCTh BO3/1yXa Ha pa3HbIX KOHTHHEHTAX.
Jemoncmpayuu: 1. Habntonenue TastHus JibJia B BOJE.

2. CKOpOCTh UCIapEHUs PA3IMYHBIX HKUJKOCTEH.

3. TernoBele nBUTATETN OYIyIIETO.
Jlabopamopnuie pabomoi (¢ KCNOJIb30BaHHEM 00opynoBaHus «Touka pocTay)

1. I3meneHus JUIMHBI TeJla MPU HarpeBaHUU U OXJIAXKICHUH.

2. OtnuBKa nmapauHOBOTO COJIIATHKA.

3. HaGmronenue 3a miiaBieHHEM JIbJa

4. OT yero 3aBUCUT CKOPOCTh UCHIAPEHUS KUAKOCTU?

5. HaGmroeHue TerionpoBOIHOCTH BOABI M BO3/IyXa.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OesAMENbHOCIIU

CamocTtosiTenbHO (OPMYIUPYIOT TMO3HABATEIIbHYIO 3a7ady. YMEIOT C IOMOIIBI0 BOMPOCOB
noObIBaTh  HeJocTarollytlo  uH(opmanuioo. Vcnonb3oBaHHME  HM3MEPUTENBHBIX — MPHUOOPOB.
Brimonnenue nmabopaToOpHbIX W TpakTHYeCKHX paboT. JluarHocTMka U yCcTpaHEHUE
HEUCHpaBHOCTEH mnpuOOpoB. BeicTpamBaHue THIOTE3 HAa OCHOBAHMM HMMEIOIIMUXCS JaHHBIX.
KoncTpyupoBanue 1 MOAeIIMpOBaHUE.

BrimonHenue 3agaHuil MO yCOBEPIIEHCTBOBaHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOAMKU SKCIIEPUMEHTabHOM paboThl. PaboTa B Mambix
rpynmax. AHaJM3UPYIOT, BBIOMPAIOT U  OOOCHOBBIBAIOT CBOE  pelIeHHe, JIeHUCTBUA.
[IpencraBnenne pe3yabTaToB TMApHOW, TPYNIOBOM JEATEIHLHOCTH. YUacTHE B [HUAJIOTE B
COOTBETCTBHUH C MPABUIIAMH PEYEBOTO MMOBEIACHUSI.

DJIeKTpUYeCKHUe SIBJICHUSA.

Muxkpomup. Mogenu aroma, cymectBoBasiime 10 Hayana XIX. McTopust OTKpBITUS U IEUCTBUS
raJbBaHMYECKoro sieMmeHTta. Mcropus cosmanus snekrpodopHoi MamuHbl. OmnbiT Bombra.
DNEeKTPUYECKUH TOK B DJIEKTPOJIUTAX.

Hemoncmpayuu: (¢ icnoabp3oBanneM odopynoBanusi «Touka pocray)

1. Mopenm aToMOB.

2. l'annbBaHUYECKHE FIIEMEHTBHI.

3. Pabora 3nexTpoopHOI MallIUHBI.

4. OnsbiTel Bonbra u [ManbBanu.

Jlabopamophvie pabomoi:

1. Co3nanue raabBaHUYECKUX FIEMEHTOB U3 OJPYUHBIX CPEJICTB.

2. DNEKTPUYECKHUI TOK B KUJIKOCTSIX.

Xapaxkmepucmuxa OCHOBHBIX BUJIOB JI€ATE€IbHOCTH:

VhpaBnsitoT CBOEW TMO3HABATEIBPHOM M y4E€OHOW ACSATENHHOCTHIO IMOCPEACTBOM IMOCTAHOBKHU
uesneil, IUIAaHUPOBAHHUSA, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUM M OLEHKH YCIEIIHOCTU
ycBoeHus. CpaBHUBAIOT CIOCOO W pE3ylIbTaT CBOMX JCHCTBUH € 00pa3loM - JIUCTOM
conpoBoxaeHusa. OOHapyXuBalOT OTKJIOHEHHs. OOAyMBIBaIOT MPUYHUHBI  OTKIOHEHUHU.
OcyuiecTBISIIOT CAaMOKOHTPOJIb M B3aUMOKOHTPOJIb. Mcnonp30BaHe U3MEPUTENBHBIX TPHOOPOB.
Boimonnenue 1abopaTopHBIX U MpakTUYecKux paboT. JlmarHocTka W YCTpaHEHUE



HEUCTIpaBHOCTEH mTpuOOpOB. BhICTpanBaHWEe THIOTE3 HAa OCHOBAHMM HMMEIOIIUXCS JIaHHBIX.
KonctpyupoBanue u MoeTUpOBaHUE.

DJIEKTPOMATHUTHBIE SIBJICHHSA.

MarnutHoe mosne B BemiectBe. MaruutHas aHoMmanusa. MarnutHele Oypu. Pa3zHoBuaHOCTH
UIEKTPOU3MEPUTENILHBIX TPHUOOPOB. Pa3HOBUIHOCTHU 3IEKTPOBUTATEICH.
Hemoncmpayuu (¢ icnosib3oBanneM ooopynoBanusi «Touka pocray):

1. HarmsinHOCTB OBEEHUS BEIECTB B MATHUTHOM I10JIE.

2. [Ipe3eHTanuyi 0 MAarHUTHOM TI0JI€ 3€MJIM U O MAarHUTHBIX OypsiX.

3. JleMoHCTpalus pa3HOBUIHOCTEH 3IEKTPOU3MEPUTENIBHBIX IIPUOOPOB.

4. HarnsAHOCTh Pa3sHOBUIHOCTEN AJIEKTPOIBUrATENEH.
Jlabopamopnule pabomwi: 1. ViccienoBanue pa3inyHbIX JIEKTPOU3MEPUTENBHBIX TPUOOPOB.
Xapaxmepucmuxka 0CHOBHbIX 8UO08 0eAMENbHOCIIU:

VrpaBndoT cBOEH IO3HABATEIbHOW U Y4eOHON AEATENbHOCTHbIO IMOCPEACTBOM IOCTAaHOBKHU
Lee, IUIAHUPOBAaHUSA, KOHTPOJSA, KOPPEKLHMH CBOMX JEHCTBUM M OLEHKM YCIEIIHOCTH
ycBoeHus. CpaBHHMBAIOT CIoco0 M pe3yiapTaT CBOMX JACHCTBUM € 00pa3loM - JIMCTOM
conpoBoxaeHusa. OOHapyxuBalOT OTKJIOHEHMs. OOAyMBIBalOT MPUYMHBI  OTKJIOHEHHUH.
OcCymecTBISIIOT CAMOKOHTPOJIb M B3AaUMOKOHTPOJIB.

OnTuyeckue sABJICHUS.

HcTouHMKHM cBeTa: TEIUIOBbIE, JIIOMHUHECLEHTHBIE, MCKYCCTBEHHbIE. M3roToBieHne kamepbl -
00CKypa U HCCIIeJOBaHHE H300pa)KeHHsI C IMOMOIIbI0 Mozenu. MHOrokparHoe u3o0pakeHue
IpeaMeTa B HECKOJIBKUX IIOCKUX 3epKaiax. M3roToBUTh MEPUCKOIT U C €r0 MOMOIIBIO IPOBECTH
HaOmonenus. IlpakThueckoe WHCIONB30BaHWE BOTHYTHIX 3€pKall. 3pUTENbHbIE WIUIIO3UH,
MOPOXKJIaeMbI€ TIPEIOMIICHUEM CBeTa. Mupaxu. Pa3Butrue BONOKOHHOW onTukH. Mcnonb30oBanue
3aKOHOB CBETA B TEXHUKE.

Hemoncmpayuu(c ucronb3oBaHueM odopynoanusi «Touka pocray)

1. Pa3nu4Hble NICTOUHUKH CBETA.

2. N306paxenue nmpeaMera B HECKOIbKUX MJIOCKUX 3epKajiax.

3. M300paxeHne B BOTHYTBIX 3€pKaJlax.

4. Ucnonb30BaHn€ BOJJOKOHHOW ONTHKH.

5. YerpoiictBo (poToanmaparoB, KWHOIPOEKTOPOB, KaJlei10CKOMOB.

Jlabopamopuwvie pabomeoi:

1. U3roroBreHne kaMepsbl - 00CKypa U HCCIeJ0BaHUE U300paKEHUS C TOMOIIBIO MOJIETH.

2. [IpakTHueckoe NpuMeHEeHUe MIOCKUX 3epKall.

3. IIpakTHueckoe NCIIOIb30BaHUE BOTHYTHIX 3€pKall.

4. V3rotroBieHne NeprucKorna u HabJoIeHUs C TTOMOIIBIO MOJIENH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU

VhpaBnsitoT CBOEM TMO3HABATEIbHOM M y4E€OHOW ACSATENHHOCTHIO IMOCPEACTBOM IMOCTAHOBKHU
LeJel, IUTAaHWPOBAHHUA, KOHTPOJS, KOPPEKLHMH CBOMX JCUCTBUM M OLIEHKM YCIEIIHOCTH
yCBOEHHUsI. BbiensioT u (GopMymupyroT MO3HABATENbHYIO 1I€J1b. BBIIENSIOT KONMWYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3aJlaHHbIE CJIOBaMH. [IpMHMMAIOT MO3HABAaTENbHYIO II€Nb U
COXPAaHSIOT €€ MPH BHITIOJHEHNUN YIeOHBIX neicTBril. OCO3HAIOT CBOM ACHCTBUA. IMEIOT HaBBIKK
KOHCTPYKTHBHOTO OOIIEHHUSI B MAJIBIX TPYIINAX.

Yes0Bek U npupoaa

ABTOMaruka B Hamiei xu3HH. [IpuMepsl UCTOIB30BaHUS aBTOMAaTHYECKUX YCTPOMCTB B HayKe,
Ha mpou3BoAcTBe M B ObiTy. CpenctBa cBs3u. Pagno u TeneBupeHue. AJbTepHATUBHBIC
WCTOYHUKH dHeprun. Bunbl snexrpocraniuii. Heo0XoquMoCcTs S5KOHOMHUH MPHUPOIHBIX PECYPCOB
U HCIOJb30BaHMs, HOBBIX JKOJIOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka m Ge3omacHOCTh
JIIONEN.

Hemoncmpayuu: 1. hporomarepuasl U ClIaiIpl IO TEME.



Jlabopamopnvie pabomei: 1. 13ydeHne NeiCTBUI CPENICTB CBSA3H, PAIUO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHbIX U008 OesAmMeNlbHOCMIL:

CamocroarenbHO  (GOPMYITUPYIOT —TO3HABaTeIbHYIO 3agady. YMET (WO pa3BUBAIOT)
CIIOCOOHOCTH € TIOMOIIIBIO BOIIPOCOB AOOBIBATh HEJOCTAIOIIYIO HH(OPMAIHIO.

9 kaacc

Kunemaruka
Crioco6bl onMcaHusi MexaHHuueckoro ABrkeHus. Cucrema orcuera. IIpsMonuHeliHoe ABUKEHHE.
IIpssMONIMHEHOE pPAaBHOMEpPHOE ABMXKEHUE II0 IUIOCKOCTH. [lepemeleHne u CKOpOCTh IpU
PaBHOMEPHOM TIPSAMOJIMHEWHOM [BIKCHMM II0 INIOCKOCTH. OTHOCUTENBHOCTH JABH)KCHUS.
Cnoxenue nawxenuil. [lpunnun wHe3aBucuMocTu JBHKeHUN. KpuBoiumHeWHOE IBUXKEHUE.
JIBixkeHue Tena, OpOLIEHHONO TMOA YIIOM K TOpPU30HTY. PaBHOMEpHOE JBM)KEHHE IIO
OKPY>KHOCTH. Y1J10Bast ckopocTs. [lepuon u yactora BpaieHus. CKopocTb
1 YCKOPEHUE NPU PABHOMEPHOM JIBUKEHUH 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c McnoJib30BaHueM 00opynoBanus «Touka pocra»):

1. H3yuenue aBukeHHs CBOOOJHO MaJAIOLIETO Tea.

2. VzyueHue ABMKEHUS 11O OKPY>KHOCTH.
Ipumepnvie memvl nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. Ompenenenne CKOPOCTH PABHOMEPHOIO JBHKEHHS IPU HCIIOJIB30BAaHUU TpEHaXepa

«OeroBasi 10pOKKa».
2. Hcropuyeckass pEKOHCTPYKIHS ONBITOB lannies 10 ONpenesieHuI0  yCKOPEHUS
CBOOOZHOTO MaJACHUS TEIl.

3. IpuHUIUTBI pabOTHI TPUOOPOB IS U3SMEPEHUS CKOPOCTEH U YCKOPEHUH.

4. TlpumeHeHue cBOOOJHOrO MaJieHUs JIs U3MEPEHHs PEAKIIMU YETI0BEKa.

5. Pacuer TpaexTopuu 1BUKEHUS NepcoHaXkel pacckazoB P.Pacmo.
Xapaxkmepucmuka OCHOBHBIX 6UO008 OesimelbHOCmU. YTeHHEe U O00CYXKJEHHEe TEeKCTa cTraTel
MHTEPHET-CalTOB, 00CY)XJEHHE IOKJIaJOB W MpPE3eHTAllui, COCTaBIEHHWE M pELICHHE 3aj]ad,
o0cyxJieHre crioco0oB perieHus (moaroroska k OI'D no usuke).

Jlnnamuka
WNnepunanpHele cuctemsl orcyera. Cuna. 3akoHsl HpioToHa. J[BHkeHue Tena moj JEeHCTBUEM
HECKOJIBbKUX CHJI. [IBMKEHHME CHCTEMBI CBA3aHHBIX Tel. J[MHAMHMKA PaBHOMEPHOIO JIBMIKEHHS
MaTepuaibHOW TOUKH 10 OKpykHOCTU. Kiaccel cui. 3aKoH BCEMHUPHOTO TATOTEHUsA. [[BrrkeHue
miaHeT. MckyccrBeHHble cniyTHUKU. ConHeuHas cucrteMa. VMcropust pa3BUTHS NMPENCTABICHUN O
Bcenennoii. Ctpoenue u 3Bomtorus BeenenHoi.
JlabopamopHvie pabomei(c HcNoJab30BaHNeM 000pynoBaHus «Touka pocray):
1. W3mepenue macchl Teja ¢ UCMOIB30BAaHUEM BEKTOPHOTO PA3JIOKEHUS CHIIBI.
2. V3yueHne KWMHEMaTHMKH W JUHAMUKHA PAaBHOYCKOPEHHOTO JABMXKEHHs (Ha IpHUMeEpe
MaIIuHbel ATBY/A).
3. H3yueHue TpeHHUS CKOIBKEHHUS.
IIpumepnvie memvl NPOEKMHBIX U UCCTE00BAMENLCKUX PAOOM.:
1. Hcropuyeckas peKOHCTPYKIHs oOnbIToB KyloHa W AMOHTOHa MO ONpEAEICHUIO
BEJIMUMHBI CUJIbI TPEHUS CKOJIbKEHHUS.
2. TlepBble HCKyCCTBEHHBIE CITYTHUKH 3€MJIH.
3. Kak ornmuaroTcss MexaHWYecKHe IMPOIEecchl Ha 3eMiile OT MEXaHHYEeCKHX ITIPOIECCOB B
Kocmoce?
4. Tena Conneunoii cuctembl. OTKPBITHS Ha KOHUHKE TIEpa.
Xapaxkmepucmuka OCHOBHBIX 6U008 OesmelbHOCMU. YTeHHEe U O00CYXKJEHUEe TEeKCTa cTrarel
MHTEPHET-CAalTOB, 0OCY)XJIeHUE IOKJIaJOB W TpPE3eHTAllui, COCTAaBIEHHWE M pELICHHE 3aj]ad,
o0cyxaenne croco0oB perienus (moarororka k OI'D no dusmnke).



Nmnyabc. 3akoH coXpaHeHHUsI UMITYJIbCA
Umnynbe. M3MeHeHHe uMIyabca MarepuaibHOW Toukdu. CucremMa Ted. 3aKOH COXpPaHEHHS
MMITYJIbCA.
Ilpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeaktuBHOE ABMKEHUE B IPUPO/IE.

2. Paccnenoanue JITII ¢ momoIipio 3aK0HA COXPAHCHHS UMITYJIbCA.
Xapakmepucmuka OCHOBHBIX 6UO08 OesimelbHOCMU: YTeHUe U OO0CYXKJIEeHHE TeKcTa crarei
UHTEPHET-CATOB, OOCYKJCHHME [OKJIAJOB M TPE3EHTAlMH, COCTABICHHWE W pEIIeHHE 3a/1ad,
obcyxenne croco6oB pemieHus (moaroroska k OI'D no dusuke).

Craruka
PaBHoBecue Tena. MOMEHT CHIIBL. YCIIOBUS PaBHOBECHs TBEPAOTO Tena. IIpocTeie MexaHU3MBI.
Jlabopamopnule pabomvi(c ncnojib30BaHueM ooopynoBanus «Touka pocra»):
Omnpenenenre NEHTPOB MacC Pa3IMIHbIX TEI (TpU CIIOCO0a).
Ipumepnvie memvbt NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE MPOCTHIX MEXAaHU3MOB B CTPOUTENILCTBE: OT 3EMJISTHKH J10 HeOoCcKpeoa.

2. HccnenoBaHue KOHCTPYKIIUU BEJIOCUTIENA.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesimelbHOCMU: YTEHUE U OO0CYXKJIEHHE TeKcTa crarei
MHTEPHET-CAlTOB, OOCYXJIEHHE IOKJIaJOB W MPE3CHTAlUi, COCTaBICHHWE M pEIIeHUE 3ajad,
obcyxeHne croco0oB perienus (moaroroska k OI'D no ¢usmke).

Mexannyeckue KoJieOAHUsI U BOJTHBI
Mexanndeckue kosneOanus. [IpeoOpazoBaHMe OSHEPrUM IPU MEXaHUYECKHUX KOJCOaHUSX.
MaremaTtu4eckuii W TNPYKUHHBIA MasTHUKH. CBOOOIHBIC, 3aTyXalIIWe W BBIHYKICHHBIC
konebanus. Pezonanc. Mexanndeckue BOJIHBL. J[JTMHA 1 CKOPOCTH BOJHBI. 3BYK.
Jlabopamopnule pabomvi(c McnoJib3oBaHueM ooopynoBanus «Touka pocra»):
W3ydenue koneOaHUN HUTSIHOTO MasiTHHUKA.
IIpumepnvie memol NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaTbHBIE HHCTPYMEHTHI.

2. KonebarenpHbIe CUCTEMBI B IPUPOJIE M TEXHHUKE.
Xapaxmepucmuka OCHOBHBIX U008 OeamenbHOCmU: YTeHHEe W OOCYXKICHHE TEeKCTa cTarel
UHTEPHET-CATOB, OOCYXJEHHE [OKJIAZOB M TPE3EHTAIMH, COCTABJICHWE W peIIeHHe 3a/ad,
oOcyxaeHne crnoco0oB pernenus (moaroroka k OI'D o dusuke).

DJIEKTPOMATHUTHBIE KOJ1€0AHHUA ¥ BOJIHBI
[TepemennsbIil anexkTpuueckuil Tok. KonebarenbHblil KOHTYp. BrIHYX/eHHbIE 1 cBOOOgHBIE DM
kojie0aHus. DM BOJHBI U UX CBOWCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTE00BAMENLCKUX PAOOM.:
[TpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.
Binsaane OM u3nydeHnid Ha )KUBBIE OPraHU3MBI.
M3roroBieHne yCTaHOBKH AJI AEMOHCTPALMU ONbITOB 110 OMU.
OnexkrpomarHuTHOE n3iydeHrne CBY-meuu.
5. Hcropuueckast peKOHCTPYKILIUS ONBITOB AMITEpa.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesimeNbHOCMU: YTEeHHEe U OOCYXJEHHE TeKCcTa cTarel
UHTEPHET-CAaTOB, OOCY)XJEHHME JOKJIAJOB M TNpE3eHTallUi, COCTAaBICHHWE W peIleHHe 3a7ad,
obcyxenne croco6oB pemieHus (moarororka k OI'D mo ¢puzuke).

b=

OnrTuka

Hcrounuku cBera. JleficTBUs cBeTa. 3aKOH MPSIMOJIMHEHHOTO PACIpPOCTPAHEHUs CBETa. 3aKOH
otpaxkeHus cera. [locTpoeHne n300pakeHNit B TNIOCKOM 3€pKajie. 3aKOH MPEIOMIICHHsSI CBETa Ha
IJIOCKOM TpaHULE JABYX OJHOPOIHBIX Npo3pauHbIXx cpen. llpemomiieHue cBera B MIpU3ME.



Hucnepcust cBera. SIBieHHE IOJIHOIO BHYTPEHHETO OTpaxeHus. JIuH3bl. TOHKHE JIMH3BL
[TocTpoenue wn300pakeHH, CO3aBa€MbIX TOHKMMHU JiMH3aMu. [7ma3 um 3penue. OnTHYecKue
puOOpHI.
Jlabopamopnule pabomvi(c ncnoib30BaHueM ooopyroBanus «Touka pocra»):

1. DxcnepuMeHTanbHas IPOBEPKA 3aKOHA OTPAXKEHMSI CBETA.

2. H3mepeHue nokaszaress NpeaoMICHUS BOJBI.

3. H3mepenue HOKyCHOTO pacCTOSHUS COOMPAIOIICH JTHMH3BL.
Ilpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Hcropus uccienoBaHus CBETOBBIX SIBJICHUI.

2. Hcropuueckas peKOHCTpyKIus Teneckona ["anumes.

3. H3rorosnenue kaneigockorna.
Xapaxkmepucmuka OCHOBHBIX 6UO08 OesAmelbHOCMU: YTEeHHEe U OOCYXJEHHE TeKcTa crarei
UHTEPHET-CATOB, OOCYXJCHHME [OKJIaZOB M TPE3EHTAlMH, COCTABICHHWE W pEIIeHHe 33a/1ad,
obOcyxenne croco6oB pemieHus (moarororka k OI'D mo ¢puzuke).

®Du3nka aToMa U AaTOMHOTO SI/APa
Crpoenue aroma. [lornomienue u ucmyckanue cBera aromMmamu. OnTuueckue CHeKTpbl. OMbITHI
Pesepdopna. [Tnanerapnas monmens aroma. CTpoeHHE aTOMHOTO sapa. 3apsaoBO€ U MacCOBOE
yrcina. SlaepHeie cuibl. DHEprus CBA3M aTOMHBIX si7ep. 3aKOH paJloaKTUBHOTO pacnaia. Anbga-
u Oera-pacnaabl. [lpaBuna cmemenus. Snepusie peaknuu. Jlenenue u cuHTe3 siaep. SnepHas
sHepreTka. Mcrounuku suepruu ComnHila u 3Be31. Peructpanus saepHbix u3nydeHuii. Biusnue
PaZMOAaKTUBHBIX W3JIYYCHUH Ha JKUBBIE OPraHu3MbL. Jlo3MMeTpus. DKOJOTHMYECKHE TPOOIEMBI
SICPHOM YHEPTETHKHU.
Ilpumepnvie memvl NPOESKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. Wcropus u3ydeHus aroMa.

2. Wsmepenue KI1/] conreunol Oarapew.

3. HeBuaumblie U31y4eHUs B CIIEKTPE HATPETHIX TEJ.
Xapakmepucmuxa OCHOBHBIX U008 OesmelbHOCMU. YTeHHEe W O00CYXJICHHWE TEeKCTa cTaTreu
WHTEPHET-CAlTOB, OOCYXJEHHE IOKJIAJOB W MPE3EHTAIllMi, COCTABICHHWE M pEIICHHE 3ajad,
obcyxenne crnoco6oB pemieHus (moaroroska k OI'D no dusuke).

®opMbI OpraHu3anuu 00pa3oBaTeJbHOIO NMpouecca:

- TPyNIIOBasd;

- HHIUBUYallbHAS,

- (hpoHTANIbHAS.

Beayume TexHosnoruu:

Hcnonb3yroTcst 37€MEHThl CIEAYIOIIMX TEXHOJIOTWH: MpOeKTHas, MpOoOJeMHOTro OOy4YeHHMs,
MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHAs,, KPUTHUYECKOTO MBIIUIEHUS, MPOOJIEMHOro Juajiora,
UTpoBasl.

OcHoBHBIEe MeTOABI PA00THI HA YPOKe:

Benymmmu meromamu oOyueHHs SIBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ MaTeMaTH4YecKOro
MOJIEIUPOBAHUSI, AKCHOMAaTHYECKUI METOI.

DopMbl KOHTPOJIA:

Tak KaKk 3TOT Kypc sSIBIS€TCS JOMOJHUTENbHBIM, TO OTMETKA B 0ajuiax He CTaBUTCA.

VYuyamumiics yduTCsl OLEHUBaTh ceOs W JPYyruxX caMm, YTO II03BOJISIET pa3BUBATh YMEHUS
caMOaHaliu3a M CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBONCTBY JIMYHOCTH
ydauierocsi. BbIsSBI€HHE NPOMEKYTOUHBIX M KOHEYHBIX PE3YJIbTaTOB YYALIUXCSI IMPOUCXOIUT
yepe3 NPaKTUUYECKYIO JIeATEIbHOCTD; 3a4€THhIE paOOThI:

* Temaruyeckas MoJdopKa 3agad pa3jIMyHOTO YPOBHS CIOXKHOCTH C MPEACTaBIEHHUEM pa3HBIX
METO/IOB pelieHus B BU/JIE TEKCTOBOI'O AOKYMeHTA, npe3eHTauuu, ¢uum-
aHMMAaLHH, BUIEOPOINKA WU WED - crpanums! (caiira)



* BBICTABKa [IPOEKTOB, IPE3CHTALIN;
* JIEMOHCTpALUs 3KCIIEPUMEHTA, Ka4YeCTBEHHON 3a/laudl ¢ Ka4eCTBEHHBIM (YCTHBIM WJIM B BHJE
OPUIOKEHUS,, B TOM 4YHCIE, NPEe3CHTAIMell) OMMCaHueM INpollecca Ha 3aHATHH, (ecTUBae
9KCIIEPUMEHTOB; (PU3MUECKUE OJIMMITHAIBI.

KasennapHo-temaTuieckoe mjiaHupoBaHue 7 Kiace

Ne | Jlata
/1 | IpOBEACHUs
IInan | @akT

Tema 3ausaTus

Hcnoabs3oBanue
000py10BaHMS LIEHTPA
€CTeCTBEHHOHAYYHO W
TEXHOJI0TN4eCKOM
HanpaBJIeHHOCTeH
«Touka pocra»

IIpUMEYaHnC

1. BBenenue (14)

1

BBonnoe 3amsarue. llenu wu
3a7a4n Kypca. TexHuka
0€e30I1acCHOCTH.

Komnerorepnoe
obopyoBaHue

2. Posib DkciepuMeHTa B sKM3HU YesoBeka (34)

Cucrema eIMHUI, TOHITHE O KomnerorepHoe
HPSMBIX U KOCBEHHBIX | 000py/10BaHHE
2 U3MEPEHUSIX
dusnuecKuil IKCIEePUMEHT. O6opynoBanue s
Bunbl ($U3HYECKOTrO | IEMOHCTpALUi
HKCIEPUMEHTA.
ITorpemnocTs U3MEpEHUs.
Bungsr
IIOTPELIHOCTEN HU3MEpEHUs.
Pacuér
3 MIOTPEIIHOCTH U3MEPEHMUSI.
JlaboparopHas paboTa ObopynoBanue s
«M3mepenne oObema TBEpAOIro | 1a0OpaTOpHBIX  paboT H
tenay. [IpaBuna opopmieHnss | y4eHHYECKHUX OIBITOB
4 nabopaTopHON pabOTHI.
3. Mexanuka (84)
PaBHOMepHOE u | ObopynoBanue s
HEPaBHOMEPHOE nabopaTopHbIX  paboT W
5 JIBHJKCHUSL. YUYEHUYECKUX OINBITOB (Ha
I'paduueckoe npecraBieHue Gase kommiextos s OI'D)
6 JIBKCHUSI.
Pemenue rpaduyeckux 3anad,
pacyeT NOyTH W  CpeaHeH
CKOPOCTH
7 HEPaBHOMEPHOTO JIBUKCHUSI.
[TonsiTue MHEPIUH u
WHEPTHOCTH.
LlenTpoGesxHas cuia..
Cuna ynpyroctd, cuiia Tperust | O6opynoBanue Juis
JlaGoparopuas pabota nabopaTOpHBIX  paboT U
«MccnenoBanue 3aBucuMocty | Y CHUHCCKHIX —OTIBITOB (Ha
10 CHITBI VIIPYroCTH, 6a3e komruiekToB 1151 OI'D)




BO3HMKAIOIICH B
Npy>XKUHE, OT
nedopMaruu
NPY>KUHBD».

CTCIICHU

11

Jlaboparopnas pabota
«Omnpenenenue koddduimenTa
TPEHUs Ha TPUOOMETpE.

12

JlaboparopHnas pabota
«MccnenoBanue 3aBUCHMOCTH
CHJIBI TPCHUS OT CHUJIBL
HOPMAJILHOTO JIABJICHHSI.

ObopynoBanue s
7a0opaTOpHBIX  paboT U
YUEHUYECKUX OMBITOB

4. 'mapocraTuka (124)

13

[1moTHOCTB.
I'epona

3amaua  uwaps

ObopynoBanue
JIEMOHCTpaIui

JUIA

14

Pemenue 3amau MMOBBIIIEHHOM
CJIOKHOCTH Ha pacucr
IIJIOTHOCTH

BCIICCTBA.

15

Perenue 3ana4y noBRIIIEHHON
CIIOKHOCTH

Ob6opynoBanue
JIEMOHCTpaIui

JJIA

16

JlaBaeHne >XKUAKOCTH MU rasa.
3akoH
ITackana

17

CooOmaronuecs cocyabl.

18

JlaGoparopHas paboTa
«H3roToBnenue
¢dboHTaHA»

MOACIN

ObopynoBanue s
nabopaTOpHBIX  paboT U
YUEHHYECKUX OIBITOB (Ha

19

JlaGoparopHas pabota
«H3roToBnenue
¢doHTaHa»

MOACIN

0aze komruiekToB it OI'D

20

3akoH [lackans. JlaBnenue B
KHUJKOCTSIX M ra3ax.
FI/II[paBJ'II/I'-Ie()KI/IG MallluHBbI.
Coob1maronyecs: Cocy/sl.

21

Brrrankusaromas cuia. 3aKoH
Apxumena.

Ob6opynoBanue
JIEMOHCTpAIi

JUIA

22

JlaGopaTtopHnast pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

YCIIOBHS

O6opynoBanwue st
nabopaTopHbIX paboT W
YUEHHUYECKUX OITBITOB

23

bnoxk 3ama4d Ha 3akoH Ilackans,
3aKOH ApXumena.

O6opynoBanue
JIEMOHCTpALUi

JUIA

24

biok 3aga4y Ha 3akoH Ilackans,
3aK0H Apxumena.

5. Cratuka (104)

25 | |

| bnoxk. Peryar.

| O6opynoBanmne TUTST




PaBHOBecHe  TBepABIX  TeN. | AEMOHCTpALMI
MomeHT cunbl.IIpaBuno
26 MOMEHTOB.
LenTp Tsokect. | O0opynoBaHue JUIs
HccnenoBanue Pa3IMYHbIX | JEMOHCTpaLUn
27 MEXaAHUYECKUX CUCTEM
KomOuHupoBanHsble 3a1auu,
UCIIOJNB3YS YCIOBUS
28 paBHOBECHS.
KomOuHupoBaHHbIe 3a1a4H,
UCIIONb3YsI YCJIOBHS
29 paBHOBeECHUS
Jlaboparopnas pabota ObopynoBanue s
«M3rotoBnienue pabortaromieit | 1abopaTopHbIX  paboT U
CHUCTEMBI OJIOKOB». | yYUEHUYECKUX OIBITOB (Ha
Odopmnenue 6aze komruiekToB ans OI'D
30 paboTHI.
Pabora Haj IIPOEKTOM
«boku».
JlaGopartopHnast pabota
«HM3roroBrieHue padboTaroIICH
31 CUCTEMBI OJIOKOBY.
JlaGopaTtopHnast pabota O6opynoBanue st
«M3roroBnienue pabortaromieit | 1abopaTopHbIX  paboT U
32 CHCTEMBI OJIOKOB. YUEHHUYECKUX OITBITOB
33 OdopmiieHne padoThI. KomnerotrepHoe
34 3amura npoeKToB. obopynosarue
KanenpapHo-temaTnyeckoe njiaHuposanue 8 Kiacc
No | [data Tema 3ansaTus Hcnonb3oBanue IIpUMEYaHue
/11 | IPOBEACHUS odopynoBanust
Ilnan | Pakr eHTpa .
eCTeCTBEeHHOHAYYHOH
U TeXHOJIOTHYeCKOoM
HAINPaBJIEHHOCTEH
«Touxka pocra»
1. BBenenue (14)
Bonnoe 3amsrue. llenun u | KommnbroTepHoe
3a/1a4u Kypca. Texnuka | obopynoBanme
1 0€30MaCHOCTH.
2. TenuioBble siBjenus (12 4)
Paznoobpaszue termoBeiX | KomnbrorepHoe
sBieHnid. TerioBoe pacuupeHue | 00opyaoBaHUE
2 TEl.
JlabGopaTtopHas pabota O6opynoBanwue st
«I3MeHeHus! UTHHBI Tella Ipu 1abopaTopHBIX paboT
3 HarpeBaHUU U OXJIAKICHHUI. u YICHUYCCKUX




OITBITOB

Tennonepenaua Habmonenue Ob6opynoBanue s
TEIUIONPOBOAHOCTH BOJIBI U JIEMOHCTpAIHi
4 BO3/yXa.
JlaGopaTopHas pabota O6opynoBanue st
«3mepenune yaenpbHON nabopaTopHBIX paboT
TEIIOEMKOCTH Pa3IMYHbIX u YU4EHUYECKUX
5 BEILICCTBY. onpiToB  (Ha  0ase
[LinaBnenue u OTBEpACBAHUE. koMIuiexTos At OI'9
JlabGopaTtopHas pabota «OTirBKa
6 napauHOBOTO COJJIATHKA
JlaGopaTopHas pabota O6opynoBanue st
«Habnroienune 3a riaBJIeHUEM nabopaTopHBIX paboT
JIBAa» u YUYEHUYECKUX
7 OTIBITOB
Pemenue onumnuaaHpix 3a1a4 O6opynoBanue ISt
Ha ypaBHEHHE TETUIOBOTO | JIEMOHCTPAIHA
8 OanaHca
Pemenue onmumnuaaHbIx 3a1a4 O6opynoBanne  Jyist
9 Ha pacy€T TEIUIOBBIX MPOLIECCOB | IEMOHCTpAIUit
10 JlaGopaTopus kpuctaiorpadpuu.
Hcnapenue u koHaeHcaIMA. O6opynoBanue  Jist
11 JIEMOHCTpAINi
CocraB atmMocdepsl, ObopynoBanue  JuIst
HalItoIeHue mepexoa JIEMOHCTpAIHi
HEHACHIIEHHBIX MTApOB B
12 HACBIIICHHBIE.
Brnaxnocts Bo3myxa Ha pasHbix | OOopynoBanue it
13 KOHTHHEHTAX JIEMOHCTpAIil
3. DuiekTpuyeckue siBjeHus (84)
Muxkpomup. Mozenu atoma, O6opynoBanue  ais
14 CyliecTBoBaBIMe 10 Hayana XIX | nemoHcTpanuii
Hcropus oTKpsITHA U JENCTBUSA Kommnsroreproe
15 TaJIbBAHUYECKOT0 2JIEMEHTA o0opyaoBaHue
Hctopus CO3J1aHUs
ANEeKTPOPOpPHOI
16 MaIIHHbI
OneiTel Bonbpra. Onekrpuueckuii | KomnbrorepHoe
17 TOK B DJICKTPOJIUTAX. 0bopyoBaHue
Pemenne onmumnuanueix 3aga4d Ha | O6opynoBanue IS
18 3aKOHBI TOCTOSTHHOTO TOKA JIEMOHCTpaIHi
Habmtonienue 3aBucumMoctu O6opynoBanue Uit
COTMPOTUBIICHUS IPOBOIHUKA OT | JIEMOHCTpAIuit
19 TEMIEPATYypPHI.
JIaGoparopHas paboTa O6opynoBanue ams
«OmnpeneneHne CTOMMOCTH 1abopaTopHbIX paboT
M3pacxo0/I0BaHHOM " YUEHUYIECKUX
AJIEKTPOIHEPTUU oneiToB  (Ha  0aze
20 110 MOIIHOCTHU MOTpeOuTeNs ¥ o | KoMruiekToB it OI'D




CUETUHKY»

Pemenue onmuMnuamHeix 3a1a4 O6opynoBanue ISt
21 Ha TEIJIOBOE JICHCTBHE TOKA JIEMOHCTpAIHi
4. DJIeKTPOMATHUTHBIE siBJIeHUd (34)
DNEeKTPOMarHUTHHIE SIBICHUS. O6opynoBanue ISt
DNEeKTPOU3MEPUTETHHBIE JIEMOHCTpAIIHA
22 IPUOOPHI.
MaruurtHas anomanus. | OGopynoBanue i
MarnutHsle JIEMOHCTpALUI
23 Oypu
PasznoBugnoctu
24 ANEKTPOABUTATENEH.
5. OnTnyeckue sijaenus (74)
HcTounuku cBera: TEIIOBbIE, O6opynoBanue ISt
25 JTFOMUHECIICHTHBIE JIEMOHCTpAIIHA
MHuorokpatHoe n3o0paxeHue
IpeaIMeTa B HECKOJIBKHX TUIOCKUX
26 3epKaJiax.
N3roToBUTH MEPUCKOII U C €T0 ObopynoBanue  1Ist
TTOMOIIIBIO MIPOBECTH | JAEMOHCTpAIUN
27 HaOJIIOAeHUS
[IpakTHueckoe UCIoIb30BaHNE O6opynoBanne  Jyist
28 BOTHYTBIX 3€pKal JIEMOHCTpAINI
3puTenbHbIE WILTIO3UH, ObopynoBanue  JuIst
MOPO’K/IaeMBbI€ MTPETOMIICHUEM JIEMOHCTpAIHi
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJOKOHHOW ONTHKH
Hcnons30BaHMe 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKa B Hallled )KM3HHU . KomnerorepHoe
33 Panuo u TeneBueHne obopynosatne
AJNBTEpHATUBHBIC HCTOYHUKA
34 9HEepruu. Buasl anexkrpocraHui
KanenpapHo-temaTuyeckoe njiaHupoBaHue 9 Kjiacc
Ne | lara Tema 3ansaTHs Hcnoabn3oBanue [IpUMEYaHue
/T | IPOBEACHUS 00opyaoBaHus
IInan | Pakr HEHTpa )
€CTeCTBEHHOHAYYHO¥
U TEXHOJIOTHYeCKOoM
HANPaBJIEHHOCTEl
«Touxka pocra»
1. BBegenue (14)
BBognoe 3amsartme. llenmu u | KommbroTepHoe
3a/1a4u Kypca. TexHuka | o6opynoBaHue
1 0€30MaCHOCTH.




2. Kunemartuka (7 4)

CrniocoOb1 onucanust Ob6opynoBanue s
2 MEXaHHYECKOTO JIBIKEHUS JIEMOHCTpAIH
[IpssMonMHENHOE paBHOMEPHOE Ob6opynoBanue  miis
JIBUKCHHE Mo  TUIOCKOCTU? | AEMOHCTpalui
Cmotps
3 U3 KaKOW TOYKH HAOJIIOIATh
OTHOCHUTETBHOCTD TBH)KEHUSI. Ob6opynoBanue s
4 CnosxeHue IBUKCHUI. JIEMOHCTpAIUi
Jlabopamopusie pabomol. O6opynoBanue st
«3yueHne nBMKEHUSI CBOOOMHO | Ja0OpaTOPHBIX paboT
najiaroniero tena», «Mzyyenue u YU4EHUYECKUX
5 JIBMDKEHUS TeJa 10 OKPY)KHOCTH» | OIBITOB
Kak u xyna nonerena sumineBas | OOopynoBanue — uid
Koctouka? Pacuer TpaekTopun JeMOHCTpaIui
JBUKEHHSI TEJ U IIePCOHAKEH
pacckas3oB P.Pacm> 0
6 MioHxay3eHe
Hcropuueckast peKOHCTPYKIIHS O6opynoBanue  Jyist
OTIBITOB lanunes 0 | I€MOHCTpAIHii
OIIpE/ICIICHUIO
7 YCKOpEHUS g.
Omnpenenenue CKOpOCTU O6opynoBanue Uit
PaBHOMEPHOTO JIBHXKEHUS TIPU JIEMOHCTpAIHA
WCIIOJIb30BAHUH TPEHAKEPA
8 «OeroBast JOPOIKKay.
3. Innamuxa (84)
Cuna Bonu, cuna yoexxaenus win | OOopynoBanue  uid
9 cuiia - pu3ndeckas BelNuynHa? JIEMOHCTpalui
Jlabopamopnas paboma: O6opynoBanue st
10 «M3mepeHne Macchl Tesa» n1a00paTOpHBIX paboT
JIBH>KEHME Tela Mod ASUCTBUEM " YICHUHCCKHIX
11 HECKOJIBKUX CHJI OTILITOB
JIBrokeHue cucTteMbl cBsizaHHbIX | OOopynoBanue s
12 Tea JIEMOHCTpAIil
Jlabopamopnvie O6opynoBanue as
pabomui: «3ydueHue TpeHUs | 1a0OpaTopHbIX paboT
CKOJIBKEHUS» U YYEHMUYECKHX
13 OTIBITOB
JuHamuka paBHoMepHoro | OOopynoBanue  ajs
14 JIBHKEHUS 110 OKPYKHOCTH JIEMOHCTpAIi
Hctopus pasButus | O6opynoBanue s
MpEICTaBICHUI JIEMOHCTpAIUH
0 Bcenennon. Conneunas
15 CUCTEMA.
OTKpbITHS HAa KOHYMKE Tepa. Ob6opynoBanue s
[IepBbIe HCKYCCTBEHHBIE | IEMOHCTpALUi
CITYTHUKH
16 3eMiIH.
4. UmnyJjibc. 3aK0H COXpaHEHHsI UMITYJIbCa (349)
17 | | Kax BbI IXTY Ha30BeTe... | KommbroTepHoe




PeaxkTuBHOE IBIOKEHHUE B | oO0opymoBaHue
18 MIpUpPO/IE.

PaccnenoBanue /ITII ¢ momompto | KomnbsroTepHoe
19 3aKOHA COXPAHCHHS UMITYJIbCa obopyoBaHue

5. Cratuka (24)

Jlabopamopnas paboma:
«OrnpeeneHue HeHTPOB Macc

ObopynoBanue is
J1a0opaTOPHBIX padoT

Pa3IUYHBIX TN (TpU CrIocoOa)» u YUYEHUYECKUX
20 OTIBITOB
[Ipumenenue npocthix | KommnbrorepHoe
MEXaHU3MOB B CTPOUTEIILCTBE: OT | 000pyIOBaHHE
3eMJISIHKH 10
21 HeOockpeda
6. Mexanuveckue Kojied0anusi 1 BoJHbI (34)
Buaet MasITHUKOB u ux | O6opynoBanue  Jyist
22 KoJIeOaHui JIEMOHCTpAINi
23 Uro nepeHocuT BoJiHA?
KonebGarenbHble  cucTeMbl B
24 MIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBbIE KOJIeOaAHUs ¥ BOJIHBI (24)
DKcrnepuMeHTallbHas ITPOBEPKa KommerotepHoe
25 cBoiicTB OM BOJIH. 00opyoBaHue
Uccnenosanue KommerotepHoe
AJEKTPOMAarHuTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. Onrtuka (44)
. U3roToBnenue Mmoenu Komnerorepnoe
27 KaJIeWI0CKOIIA. o0opynoBaHue
DKcrepuMeHTalbHas TpoBepKa O6opynoBanne  Jist
28 3aKOHA OTPAKCHHsI CBETA. JIEMOHCTpAIHA
Jlabopamopnas paboma: O6opynoBanue st
«3mepenne moka3arens 1abopaTopHBIX paboT
MIPEIIOMIICHUST BOJIBI " YICHUYICCKUX
29 ONBITOB
Kaxk oTnnuaroTcst mokaszarenu O6opynoBanne  Jist
30 MIPEIOMIICHUS I[BETHOTO CTEKJIa JIEMOHCTpAIIHA
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Tornmomenne w  wucnyckanue | KomnerotepHoe
CBeTa obopynoBanue
31 atomamu. Ontudeckue crekTpsl. | KomnerorepHoe
Nsmepenne KIIJ[ conHedHo obopynosatue
32 Garapeu
BrusiHue paqnoakTHBHBIX
33 U3JIy4EHUN Ha )KUBbIE OPraHNU3MbI
CriocoOb!I 3a1uUThl OT
34 PaJIMOAKTUBHBIX U3ITydeHUI
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