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IHosicHuTeEIbHASA 3alIMCKA

PaGouas mporpamma BHEYPOUHOU JEATEILHOCTH MO (hu3uKe s 7 - 9 KIIaccoB COCTaBJICHA
Ha ocHoBe Paboueil mporpaMmMel 0CHOBHOTO 00111eT0 00pazoBanus npeamera «dusukay, 2021 u
COOTBETCTBYET
- ®epepanbHoMy 3akony «0O0 oOpazoBanuu B Poccuiickoit ®@eneparum» Ne273-d3 ot
29.12.2012 rona;

-OenepanpbHoMy — 00pa3oBareIbHOMY — CTaHAApTy  OCHOBHOTO  00mero  oOpa3oBaHUs,
YTBEP)KIEHHOMY TIpuKa3oM MuHHUCTepcTBa 0oOpazoBanusi U Hayku PD Nel897 or 17.12.2010
roza;

-IIpukazy MunucrepctBa obOpazoBanus W Hayku PD Nel577 or 31.12.2015 r» O BHeceHumn
u3MeHeHui B (eaepalibHbI 00pa30BaTENIbHBIA CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHMS,
YTBEP)KIEHHBIA MpHKa3oM MuHucTtepcTBa oOpazoBanus W Hayku PD» Nel897 or 17.12.2010
roma»

-O0pa3oBarenbHON TpOrpaMMe OCHOBHOTO 00111ero 00pa30BaHus;

-Yuebunomy mnany OV

- [IpumepHoil mporpamme 0CHOBHOTO 0011IeT0 00pazoBaHus Mo (usnke (0a30BbIA YPOBEHb).

[IporpamMma paccuntana Ha 34 yacoB — 1 vac B Hemento B 7 kiacce, 34 yacoB — 1 vac B
Heaelro B 8 knacce, 34 yaca — 1 4ac B Hezmenmo B 9 Kiacce.

Jannast paboyast mporpaMMa BHEYPOUHOM JA€ATEIbHOCTU MO (usuke aisg 7 — 9 KiaccoB
coctasieHa Ha ocHoBe OOII OOO MBOY HCOII wu ¢ yuéroM METOAMYECKUX PEKOMEHIAlUi
M0 CO3JaHUI0 M (DYHKIIMOHUPOBAHUIO B 00IICO0pa30BaTEIIbHBIX OPTraHU3aIUAX, PACTIOI0KEHHBIX
B CEIIbCKOM MECTHOCTH M MaJjblX TOpOAax, LEHTPOB OOpa30BaHUs €CTECTBEHHO-HAy4YHOH U
TEXHOJIOTMYHOM  HampasieHHocTed  («Touka pocra») (YTBEpXKIEHBI  pacHopsLDKEHHEM
MunucrepctBa npocsemienus: Poccuiickoit @enepanuu ot 25.11.2022 r. Ne TB - 2610/02) u
npeaycMaTpUBaeT MPOBEICHUE 3aHATUM C UCHOJIb30BaHHMEM 00opymoBaHus IieHTpa «Touka
pocTa»

IInanupyemblie pe3ybTaThl 0CBOCHHS POrPaAMMbI BHEYPOUHOIi 1esiTeIbHOCTH « DPu3nKa B
3aa4ax v IKCIEePUMEHTaX» (C HCMOIb30BaHueM ofopynoBanusi «Touka pocta») B 7-9
KJiaccax.

Peanu3zanus nporpaMMel crioCOOCTBYET IOCTHXKEHHUIO CIEIYIOMIUX Pe3y/ibTaToB:

JInunocrTHeIe:

B cdepe muUHOCTHBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUN yUaIlIUXCS:

* yueOHO-TI03HABaTeNbHbBI MHTEpEC K HOBOMY y4yeOHOMY MaTepually U croco0am perieHus
HOBOH 3a/a4M;

* OpHEHTalUs Ha NOHMMaHME MPHYUH ycleXa BO BHEYYEOHON NEesATEeIbHOCTH, B TOM YHCIE Ha
CaMOaHaJIM3 M CaMOKOHTPOJIb pe3yJbTara, Ha aHaju3 COOTBETCTBUS PE3YJIbTaTOB TPeOOBaHUSIM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTh K CaMOOIIEHKE Ha OCHOBE KPUTEPHUEB YCIEIIHOCTH BHEYUEOHOI 1€ATEeNbHOCTH;
Obyuarowuiicss NOIYYUM 803MOACHOCMb O POPMUPOBAHUA!

* BHYTPEHHEH MO3MIMMU IIKOJbHUKA HAa YPOBHE IOJIOKUTEIHHOTO OTHOIIEHHS K IIKOJIE,
NOHUMaHMs HEOOXOAMMOCTH YYEHUSs, BBIPAKEHHOTO B MpeoliajaHuy yueOHO-TI03HaBaTEIbHbBIX
MOTHBOB;

* BBIPQXKEHHOW yCTOWYMBOM y4eOHO-TI03HABaTEIbHON MOTHBALIUU YUEHUS;

* YCTOWYHMBOIO y4eOHO-TI03HABATEIHLHOTO HHTEPECa K HOBBIM OOIIUM CIIOCO0aM pelleHus 3a1ay.

MeranpeameTHbie:

B cepe peryasiTHBHBIX YHUBEPCATBHBIX YU€OHBIX ACHCTBUN yUAIIUXCS:

* IJJAHUPOBATHh CBOM JEHUCTBUS B COOTBETCTBHM C IOCTABICHHOW 3a/1a4ell W YCIOBUSIMHU €€
peanu3anuy, B TOM YKCIIE BO BHYTPEHHEM ILIAHE;

* YYUTHIBATh YCTAHOBJICHHBIC NMPABUJIA B TFIAHUPOBAHUH M KOHTPOJIE CIIOCO0a PEIICHHUS;

* OCYILIECTBIISATH UTOTOBBIM U MTOLIATOBBIA KOHTPOJIb IO PE3YIbTaTy;



* OLICHMBATh IPABWJIBHOCTH BBINIOJIHCHMS JCUCTBUS HAa YPOBHE aJ€KBaTHOW 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 B03MONCHOCIL HAYUUMCL:

* 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 HCIIOJIHEHHE KakK [0 XOAYy €ro peaju3alud, TaKk U B KOHILE
JICHCTBHS.

B cdepe no3naBaTesibHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUHN yUaIIUXCA:

* OCYILECTBIIATh MOUCK HEOOXOAMMOM MH(pOpPMALUK Ul BBIOJIHEHUS BHEYYEOHBIX 3aJaHUM C
UCITIOJIb30BAaHUEM y4YeOHOW JHTEepaTypsl M B OTKPHITOM HWH(OPMALMOHHOM IPOCTPAHCTBE,
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;

* CTPOUTH COOOIIEHHMS, IPOCKTHI B YCTHOM 1 IMCbMEHHOHN (opme;

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

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

* CTPOMTH pacCy)XIeHHs B (opMe CBA3M NPOCTBIX CYXKAECHUH 00 OOBEKTEe, €ro CTPOCHMH,
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
nHctpymenroB UKT;

* 0CO3HAHHO U IIPOU3BOJIBHO CTPOUTH COOOIIEHMSI B YCTHOM U MMCbMEHHOHN (opME;

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

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

* MOT'YT BBINTM Ha TEOPETUYECKUI YpPOBEHb PELICHMs 3a7ad: PEUICHHE II0 OINpPEAEICHHOMY
IUIaHY, BJIAJCHHE OCHOBHBIMU IMPHUEMAMU PEIICHHS, OCO3HAHMS JEATEIbHOCTU IO PELICHUIO
3a/1a4u.

B chepe kKoMMYHMKATHBHBIX YHUBEPCAIBHBIX YU€OHBIX NEHCTBUHN yUaluxcs:

* aJIEKBaTHO MCIOJIb30BATh KOMMYHHKATUBHBIE, MPEK]I€ BCETO - pEYEBbIE, CPEACTBA JIJISI PELICHUS
pa3IMYHbIX KOMMYHUKATUBHBIX 3aja4, CTPOUTh MOHOJOTHYECKOE COOOIIeHNe, BIaJIETh
JNATIOTUYECKON (HhOpMON KOMMYHMKAIIUHU, WCIIONB3Yys, B TOM YHCJIE€ CPEJCTBA U WHCTPYMEHTHI
HUKT u qucTaHIIMOHHOTO OOIIECHUS,

* JIONYCKaTh BO3MOXKHOCTh CYIIIECTBOBAHMS y JIOAEH Pa3IMYHBIX TOUEK 3PEHUS, B TOM YHCIIE HE
COBMAJIAIONIUX C €ro COOCTBEHHOW, U OPHUEHTUPOBATHCS HA TMO3UIMIO MapTHEpa B OOIICHUU U
B3aMOJICHICTBHM,

* VYYUTBHIBATh pAa3HbIE MHEHUS M CTPEMHUTHCS K KOOPJAMHALIMU pPA3JIMYHBIX [O3ULUHUN 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 COOCTBEHHOM MO3UIIUHU APYTHX
JIIOJICH;

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

* IOHUMATh OTHOCUTEIIBHOCTh MHEHHH U TTOJIXOJIOB K PEIICHHUIO MPOOIEMBI;

* apPryMEHTHPOBATh CBOK TMO3UIMI0 M KOOPIMHUPOBATH €€ C TMO3UIMSIMH IapTHEPOB B
COTPYIHUYECTBE MPHU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM JI€ATEIHLHOCTH;

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

* OCYIIECTBJISATh B3aUMHBIH KOHTPOJIb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

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

- IOHUMATh OTpeAeNeHUs] PU3NYECKUX BETMYNH U TIOMHUTH ONPEAETSIone GopMyIbl;

- IOHUMATh KaKUM (PU3NYECKUM MPUHIIUAINAM U 3aKOHAM TMOJYUHSIOTCS T€ WM UHBbIE 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, 3aAMCHSITH HCXOIHYIO 3a7a49y APYToOi;

- COCTaBJIAThH IJIaH PEIICHUS;

- BBIIBUTATh U MIPOBEPATH MpPEIIaracMble JUIsl PEIIEHUS TUIIOTE3bI;

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

Conep:xanue NporpaMMbl BHEYPOUHOIi 1eSITeIbHOCTH
7 kiaace

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 M3MEPEHUM, y4YeT IOIPElIHOCTEN
U3MepeHuil mpu noctpoeHun rpaduxoB. IlpeacraBnenue pe3yabraToB H3MepeHUidl B (opme
Ta0IHI] ¥ TpaduKOB.

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

[TpuBoauTh mpuMepsl 00BEKTOB H3y4deHHs] (U3UKH (pU3nUecKue SBICHHS, (U3NYECKOe Telo,
BelecTBo, (¢usnyeckoe rmone). HaOmomath ©  aHamu3upoBaTh (QHU3UUECKHUE  SIBICHUS
(pukcupoBaTh U3MEHEHHs] CBOMCTB OOBEKTOB, CpaBHUBATh UX U 0000m1ath). [lo3HakoMuUTHCS €
HKCIIEPUMEHTAIBHBIM METOJIOM HcciaeqoBaHusl npupoasl. COopka MpuOOPOB U KOHCTPYKIIMMA.
Hcnonp3oBaHue U3MEPUTENBHBIX MPHOOPOB. BrInomHeHHe 11a0opaTopHBIX M MPAKTUYECKUX
pabot. /lmarHocTuka M ycTpaHeHHWE HeUcCHpaBHOcTed npuOopoB. BeicTpanBaHue rumores 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. LleHTpoOexHast cuna. [IpumeHeHne AaHHBIX (U3HUECKHX
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. (¢
HCcnoJib30BaHneM odopynoBanus «Touka pocray)

HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUS OT CHJIBI HOPMAJIbHOTO JABJICHUS.

Xapaxmepucmuxa 0CHOBHBIX 8UO08 0eaMeNbHOCIL:

Amnanu3 tabmun, rpadukoB, cxem. [Tonck oObsicHeHUsT HaOMOMaeMbIM COOBITUAM. OmpeneneHue
CBOWCTB MpPHUOOPOB IO YepTeKaM M MOJENSAM. AHAJIN3 BO3HUKAIOUIMX MPOOJIEMHBIX CHUTYaIlH.
N300paxkaTb CUCTEMY KOOpAMHAT, BbIOMpATh TEJIO OTCYETA M CBA3BIBATH €r0 C CHUCTEMOH
KoopauHar. Mcronp30BaTh CUCTEMY KOOPAUHAT JUIsl U3yYEHUS IPSIMOJIMHENHOTO IBUKEHUS Tella.
COopka npuOopoB U KOHCTpyKUuH. Vcnonbp3oBaHue M3MEpUTENBHBIX NMpUOOpoB. BeinonHeHue
7a00paTOPHBIX M MPAKTUYECKUX PadoT (¢ McmoJib3oBanueM odopynoBanusi «Touka pocray).
JluarHocTuka ¥ ycTpaHeHHEe HerclpaBHOCTeH npruOopoB. BeicTpariBaHue runore3 Ha OCHOBaHUU
UMEIOIIMXCA JaHHbIX. KoHCTpyupoBaHue u MozenupoBaHue. DBrplnonHeHue 3agaHui 10
YCOBEpUIEHCTBOBAaHUIO IpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB oOnbITOB. Pa3zpaborka u
IPOBEpKa METOIUKU SKCIIEPHUMEHTANbHOM paboTel. PaboTa B Manbix rpymnmax. AHaIH3HPYIOT,
BbIOMPAIOT U 00OCHOBBIBAIOT CBOE pelleHue, AedcTBus. IIpeacraBnenue pe3ylnbTaToB MapHOI,
IPYNIOBOM J1€ATENbHOCTU. YYacTHE B JMAJIOre B COOTBETCTBUM C IIPAaBUJIAMHU PEUYEBOTO
IIOBEJICHUS.

I'mapocraruka.

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

Ilpakmuxa: 3a0auu: BHITAIKUBAIOIIAS CHJIa B DPA3JIMYHBIX CHUCTEMax; HPUOOpBl B 3adadax
(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 TNPH IMOABEME TPy3a C MOMOIIBIO MOABMKHOTO WIIH
HETOIBU)KHOTO OJI0Ka(C MCmoib30BaHneM odopynoBanusi «Touka pocray)

Xapakmepucmuxa 0CHOBHbIX 8U008 OeAMENbHOCU:

Ananu3 Ttabmun, rpagukoB, cxeMm. Ilouck oObsicHeHus HaOmomaeMbIM coObITHSAM. COopka
npuOopoB © KOHCTpyKuuil. Vcnonb3oBaHue u3MepUTENbHBIX NpUOOpPOB. BrimonHeHue
71a00paTOPHBIX U MPAKTUYECKUX Pa0OT. JlnarHocTuka U ycTpaHEeHHE HEHCIIPaBHOCTEH MprOOpOB.
BoicTpauBaHnue rumore3 Ha OCHOBaHMM HMEIOIIMXCS JaHHbIX. KoHcTpyupoBaHue u
MozenupoBaHue. Pabota B MasbIx rpymnnax. AHaJIM3UPYIOT, BEIOUPAaOT 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 TBepaAbIX Tell. YCIOBHS paBHOBeCHs. MomeHT cuibl. [IpaBuio
MoMeHTOB.  LleHTp  Tskectu. HMccnenoBaHue — pa3iaMYHBIX — MEXAHHYECKHMX  CHUCTEM.
KoMOuHupoBaHHbIE 3a/1a4H, HCIIONIb3YSI YCIOBUS PAaBHOBECHS.

Ipaxmuxa: VI3rotoBnenue paboTaroiiei CHCTEMbI OJIOKOB.

Xapakmepucmuxa 0CHOBHbIX 8U008 OeAMeNbHOCU:

Amnanu3 tabnuu, rpadukos, cxeMm. [Touck oObsicHeHust HabmonaeMbIM coObITUAM. OmpeneneHue
CBOMCTB pUOOPOB MO YepTexkaM M MOJEISIM. AHaIM3 BO3HUKAIOMIUX MPOOIEMHBIX CUTYalUH.
HaGnronate neiictBue mNpOCTBIX MeXaHW3MOB. IlO3HAaKOMHUTBbCS € (PU3MUECKOW MOJEIBIO
«abcomoTHO TBEpPAOE Teiaoy». Pemars 3amauyum Ha NpUMEHEHUE YCIOBUs(TMpaBUia) paBHOBECHUS
poryara. IlpumeHsTs ycnoBue (MpaBWIIO) paBHOBECHsS pbluara s OOBSICHEHUS JeHcTBUSA
pa3IMYHbIX MHCTPYMEHTOB, HCIIOJIb3YyeMbIX B TeXHMKe M B ObiTy. COopka mnpuOopoB u
KOHCTPYKIMHA. Vcronb3oBaHue H3MEPUTENBHBIX MpUOOpOB. BeimonHeHne 1abopaToOpHBIX H
MpaKTUYECKUX padoT. /lnarHocTrka U yCTpaHEHHE HEHCIPaBHOCTEH mpubopoB. BeicTpanBaHue
TUIIOTE3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHBIX. KOHCTpyMpoBaHME U MOJEIMPOBAHUE.



BrimonHenue 3agaHuii MO yCOBEPIIEHCTBOBAHHMIO MpUOOpOB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka n mpoBepka METOAMKH SKCIIEPUMEHTAIBHON pabOThI.

PabGora B Mampix rpynmnax. AHaJIM3HPYIOT, BBIOMPAIOT W OOOCHOBBIBAIOT CBOE pEIICHHE,
nevictBud. llpeactaBineHune pe3yjabTaroB MapHOM, TpymnmnoBod AestenbHOCcTH. [logroroBka
coo01eHuH 1 10KIa10B. OCYIIECTBIISIOT CAMOOLIEHKY, B3AUMOOLIEHKY JI€ATE€IbHOCTU. Y4acTue 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 KOHTUHEHTAX.
Jemoncmpayuu: 1. Habntonenue TastHus JibJia B BOJE.

2. CKOpOCTh UCIapEHUs PA3IMYHBIX HKUJKOCTEH.

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

1. I3meHeHus JUIMHBI TeJla MPU HarpeBaHUU U OXJIKICHUH.

2. OtnuBKa nmapauHOBOTO COJIATHKA.

3. HaGmronenue 3a miiaBieHHEM JIbJa

4. OT yero 3aBUCUT CKOPOCTh UCHIAPEHUS KUAKOCTU?

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

CamocTtosTenbHO (GOPMYIUPYIOT TMO3HABATENIBHYIO 3ajady. YMEIOT C IOMOIIBI0 BOMPOCOB
noObIBaTh  HeJocTarollytlo  uH(opmanuioo. Vcnonb3oBaHHME  HM3MEPUTENBHBIX — MPHUOOPOB.
Brimonnenue nmabopaToOpHbIX W TpakTHYeCKHX paboT. JluarHocTMka U yCcTpaHEHUE
HEUcHpaBHOCTEH mnpuOOpoB. BeicTpamBaHuEe THUIOTE3 HAa OCHOBAHMM MMEIOIIMXCS JIaHHBIX.
KoncTpyupoBanue 1 MoaeIMpOBaHUE.

BrimonHenue 3agaHuil MO yCOBEPIIEHCTBOBaHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOAMKU SKCIIEPUMEHTabHOM paboThl. PaboTa B Mambix
rpynmax. AHaJU3UPYIOT, BBIOMPAIOT U  OOOCHOBBIBAIOT CBOE  peIIeHHE, JCHCTBHSL.
[IpencraBienne pe3yabTaToOB NApHOM, TPYNIOBOM AEATEIBHOCTH. Y4YacTHE B JUAJIOTE B
COOTBETCTBHUH C MPABUIIAMH PEYEBOTO MMOBEIACHUSI.

DJIeKTpUYeCKHUe SIBJICHUSA.

Muxkpomup. Mogenu aroma, cymectBoBasiime 10 Hayana XIX. McTopust OTKpBITUS U IEUCTBUS
rajbBaHUYeCKoro sjemeHta. Mcropus coszmanust snektpodopHoi MarmuHbl. OmnbeiT 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, IUIAaHUPOBAaHUSA, KOHTPOJS, KOPPEKLIMH CBOUX JEHUCTBUM M OLEHKH YCIEIIHOCTU
ycBoeHus. CpaBHUBAIOT CIOCOO W pE3ylIbTaT CBOMX JCHCTBUH € 00pa3loM - JIUCTOM
conpoBoxaeHusa. OOHapyXuBalOT OTKJIOHEHHs. OOAyMBIBaIOT MPUYHUHBI  OTKIOHEHUHU.
OcyuiecTBISIIOT CAaMOKOHTPOJIb M B3aUMOKOHTPOJIb. Vcronp30BaHNE U3MEPUTETBHBIX TPHOOPOB.
Boimonnenue 1abopaTopHBIX U MpakTUYecKux paboT. JlmarHocTka W YCTpaHEHUE



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

DJIEKTPOMATHUTHBbIE SIBJICHUS.

MarauTtHOe TONie B BemlecTBE. MarHuTHas aHomanus. MarautHele Oypu. PasHoBUOHOCTH
ANIEKTPOU3MEPUTEIHHBIX TPUOOPOB. Pa3HOBUIHOCTH ANIEKTPOIBUTATEIICH.
Hemoncmpayuu (¢ icnosib3oBanneM ooopynoBanusi «Touka pocray):

1. HamanHOCTh MOBEAEHUS BEIIECTB B MATHUTHOM IIOJIE.

2. [Ipe3eHTanuy 0 MAarHUTHOM TI0JIe 3eMJIM M O MAarHUTHBIX OypsiX.

3. JleMOHCTpalus pa3HOBUAHOCTEH 3JIEKTPOU3MEPHUTENbHBIX TPUOOPOB.

4. HarnsAHOCTh Pa3sHOBUIHOCTEN AJIEKTPOIBUrATENEH.
Jlabopamopnuvie pabomsi: 1. VccnenoBanue pa3inyHbIX 3JIEKTPOU3ZMEPUTENBHBIX TIPUOOPOB.
Xapaxkmepucmuka 0CHOBHbBIX 8UO008 OeameNbHOCIL:

VYopaBisitoT CBOEH MO3HABATENBHOW W y4eOHOW JesTeNbHOCTHIO MOCPEACTBOM IOCTAHOBKH
Lee, IUIAHUPOBAaHUSA, KOHTPOJSA, KOPPEKLHMH CBOMX JEHCTBUM M OLEHKM YCIEIIHOCTH
ycBoeHus. CpaBHHBAIOT CHOCOO M pe3yiabTaT CBOMX JACWCTBUNA € 0OOpa3loM - JIHCTOM
conpoBoxeHus. OOHapyKUBAIOT OTKJIOHEHWs. OOMXyMBIBAIOT TMPUYHMHBI  OTKIOHCHHH.
OcCy1ecTBISIIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue sABJICHUS.

HcTouHMKHM cBeTa: TEIUIOBbIE, JIIOMHUHECLEHTHBIE, MCKYCCTBEHHbIE. M3roToBieHne kamepbl -
00CKypa U HCCIIEJOBaHHE H300paKeHHsI C MOMOIIbI0 MoJenu. MHOroKpaTHOe H300pa)keHue
IpeaMeTa B HECKOJIBKUX IIOCKUX 3epKaiax. M3roToBUTh MEPUCKOIT U C €r0 MOMOIIBIO IPOBECTH
HaOmonenus. IlpakThueckoe WHCIONB30BaHWE BOTHYTHIX 3€pKall. 3pUTENbHbIE WIUIIO3UH,
MOPOXKJIaeMbI€ IIPEIOMIICHUEM CBeTa. Mupaxu. Pa3Butre BOMOKOHHOW onTukH. Mcnosb3oBaHue
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 ONMTHKH.

5. YerpoiicTtBo (poToanmnaparoB, KWHOIIPOEKTOPOB, KaJlei10CKOIOB.

Jlabopamopuwvie pabomeoi:

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

2. [IpakTHueckoe NpuMeHEeHUe MIOCKUX 3epKall.

3. IIpakTHueckoe NCIIOIb30BaHUE BOTHYTHIX 3€pKall.

4. V3rotoBieHne NeprucKorna u HabI0IeHUs C TTOMOIIBIO MOJIEIH.

Xapaxmepucmuka 0CHOBHbIX 8UO08 OesMENbHOCIU

VhpaBnsitoT CBOEM TMO3HABATEIbHOM M y4E€OHOW ACSATENHHOCTHIO IMOCPEACTBOM IMOCTAHOBKHU
LeJel, IUTAaHWPOBAHHUA, KOHTPOJS, KOPPEKLIHMH CBOMX JCHCTBUM M OLICHKH YCHEIIHOCTH
yCBOEHHUSI. BbIensior u (GpopMymupyroT MO3HABATENbHYIO II€J1b. BBIIENSIOT KONIWYECTBEHHBIE
XapaKTepUCTUKU OOBEKTOB, 3aJlaHHbIE CJIOBaMH. [IpMHMMAIOT MO3HABAaTENbHYIO II€Nb U
COXPAaHSIOT €€ MPHU BHITOJHEHNN YU4eOHbIX nericTBruil. OCO3HAIOT CBOM AeicTBUs. IMEIOT HaBbIKH
KOHCTPYKTHBHOT'O OOIIEHHUS B MAJIBIX TPYIIIaX.

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. Heo0XoquMocTh 5KOHOMUHU MPUPOTHBIX PECYPCOB
U HCIOJb30BaHMs, HOBBIX JKOJIOTMYHBIX M Oe3omacHbIX TexHojorui. Hayka m Ge3omacHOCTh
JIIONEN.

Hemoncmpayuu: 1. hporomarepuasl U ClIaiIpl IO TEME.



Jlabopamoprvie pabomei: 1. 3ydeHne eCTBHI CPEICTB CBSA3H, PAIUO U TEICBHUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 OeameNIbHOCMU:

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

9 kaacc

Kunemaruka
Crioco0Obl onMcaHusi MexaHudeckoro aBmxeHus. Cucrema orcuera. IlpsamonnneiiHoe ABHKeHME.
IIpssMONIMHEHOE pPAaBHOMEpPHOE ABMXKEHUE II0 IUIOCKOCTH. [lepemeleHne u CKOpOCTh IpU
PaBHOMEPHOM TIPSAMOJIMHEWHOM [BIKCHMM II0 INIOCKOCTH. OTHOCUTENBHOCTH JABH)KCHUS.
Cnoxenue napwxenuil. [lpuHmun He3aBucuMocTH JBIKEeHHM. KpuBOJIMHENWHOE [BHXKEHHUE.
JIBikeHue Tena, OpOLIEHHONO0 MOJA YIIOM K TOpPU30HTY. PaBHOMepHOe JABMXKEHHME 110
OKPY>KHOCTH. Y1J10Bast ckopocTs. [lepuon u yactora BpaieHus. CKopocTb
1 YCKOPEHUE NPU PABHOMEPHOM JIBUKEHUH 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c McnoJib30BaHHeM 00opynoBanus «Touka pocta»):

1. W3yuenue qBM>KEHUS CBOOOIHO MAJAIOLIETO TEA.

2. V3ydeHue IBUKEHUS IO OKPYKHOCTH.
Ipumepnvie memvl nPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:

1. OmnpeneneHue CKOpPOCTM PAaBHOMEPHOIO MBMXKEHUS IIPU HCIOJIB30BAaHUHM TpEHaXepa

«OeroBasi 10pOKKa».
2. Vcropuueckass pEKOHCTPYKIHS ONBITOB lamwies 10 ONpeNesieHUuI0  YCKOPEHHS
CBOOOZHOTO MaJACHUS TEIl.

3. TlpuHnmmne! paboTel IPHOOPOB I U3MEPEHUS CKOPOCTEH M YCKOPEHHIA.

4. TlpumeHeHne cBOOOIHOTO NaJeHUs JUIsl U3MEPEHUS peaKuy YeJIOBeKa.

5. Pacuer Tpaekropuu ABMKEHHUS IepcoHaxel paccka3os P.Pacs.
Xapaxkmepucmuka OCHOBHBIX U008 OesmelbHOCmuU. YTeHHe U O00CYXJIeHHEe TeKcTa crarel
MHTEPHET-CalTOB, 00CY)XJEHHE IOKJIaJOB W MpPE3eHTAllui, COCTaBIEHHWE M pELICHHE 3aj]ad,
o0cyxJieHre crioco0oB perieHus (moaroroska k OI'D no usuke).

Jlnnamuka
Nueprmaneubie cuctembl otcuera. Cuna. 3akoHsl HproToHa. [[BrkeHue Tena moj JAeHCTBHEM
HECKOJIbKUX CHII. JIBMKEHHE CHCTEMbl CBA3aHHBIX Tel. JI[MHaMUKa paBHOMEPHOIO IBUKEHUS
MaTepuaibHOW TOUKH 10 OKpykHOCTU. Kiaccel cui. 3aKoH BCEMHUPHOTO TATOTEHUsA. [[BrrkeHue
maHeT. MckyccTBenHble cniyTHUKU. ConHeuHas cucreMa. Mctopust pa3BUTHS MPEACTABICHUHN O
Bcenennoii. Ctpoenue u 3Bomtorus BeeneHHoil.
JlabopamopHvie pabomei(c HcNoJab30BaHNeM 000pynoBaHus «Touka pocray):
1. HM3mepeHue Macchl Tela ¢ UCIOIh30BAaHUEM BEKTOPHOTO Pa3JIOKEHUSI CHIIBI.
2. HW3yueHue KUHEMAaTUKH W JWHAMUKH PaBHOYCKOPEHHOTO [BIKEHHsI (Ha TpuMepe
MaIIuHbel ATBY/A).
3. H3ydeHue TpeHUS CKONBKECHHUS.
IIpumepnvie memvl NPOEKMHBIX U UCCTE00BAMENLCKUX PAOOM.:
1. Wcropuueckas pEeKOHCTPYKIUs oOmbITOB KyloHa u AMOHTOHAa TIO OMNpEAETICHUIO
BEJTUYMHBI CUJTBI TPEHUSI CKOJTHKCHHUS.
2. TlepBble NCKYCCTBEHHBIE CITYTHUKU 3€MITH.
3. Kak ommmuaroTcs MeXaHWYeCKHEe TMPOIEeCcChl Ha 3eMyle OT MEXaHWYECKHUX IPOIECCOB B
Kocmoce?
4. Tena ConmHeuHOl cucteMbl. OTKPBITHS HAa KOHYHKE Iepa.
Xapaxkmepucmuka OCHOBHBIX U008 OesmelbHOCmU. YTeHHe U O00CYXJIeHHEe TeKcTa crarel
MHTEPHET-CAalTOB, OOCYXJIEHUE NOKJIAJ0B W MPE3EeHTalui, COCTaBICHHWE M pEILIEeHUE 3ajad,
oOcyxkaenne croco0oB perienus (moarororka k OI'D no dusmuke).



Nmnyabc. 3akoH coXpaHeHHUsI UMITYJIbCA
Umnynbe. M3MeHeHHe uMIyabca MarepuaibHOW Toukdu. CucremMa Ted. 3aKOH COXpPaHEHHS
MMITYJIbCA.
Ilpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

1. PeakTuBHOE IBUXKEHHE B IPUPOJIE.

2. Paccnenosanue JITII ¢ moMoIIbio 3aKOHA COXpaHEHUST UMITYIIbCA.
Xapaxmepucmuka OCHOBHBIX 6UO08 OesimelbHOCMU: YTEHUe W O0CYXKJIeHHE TeKcTa crareil
MHTEPHET-CATOB, OOCYKICHHE [OKJIQJOB M TPE3EHTALUH, COCTABICHHE M pEIICHHE 3ajad,
obcyxnenne croco6oB pemieHus (moarororka k OI'D mo ¢puzuke).

Craruka
PaBHoBecue Tena. MOMEHT CHIIBL. YCIIOBUS PaBHOBECHs TBEPAOTO Tena. IIpocTeie MexaHU3MBI.
Jlabopamopnule pabomvi(c ncnojib30BaHueM ooopynoBanus «Touka pocra»):
Onpenenenne NEHTPOB MACC Pa3IUYHbIX TNl (TPU CrIOco0a).
Tlpumepnsie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. TlpumeHeHHe MPOCTHIX MEXaHU3MOB B CTPOHMTENBCTBE: OT 3eMJISTHKH /10 HeOOCKpeODa.

2. HccrnenoBaHue KOHCTPYKIIMM BEJIOCHUIIEA.
Xapakmepucmuxa OCHOBHLIX BUO08 OesmelbHOCMU. YTeHHe U O0CYXJIEHHWE TEeKCTa cTrareu
MHTEPHET-CAlTOB, OOCYXJIEHHE IOKJIaJOB W MPE3CHTAllMi, COCTABICHHWE M pELICHHE 3ajad,
obcyxeHne croco0oB perienus (moaroroska k OI'D no ¢usmke).

Mexanuuyeckue KoJ1e0aHUsI U BOJHBI
Mexannueckne konebOanus. [IpeoOpazoBaHue SHEpruM NpPU MEXaHUYECKUX KOJICOAHUSX.
Maremarn4eckiii W TPYXHHHBIA MasTHUKH. CBOOOIHBIE, 3aTyXalolle W BBIHYXICHHBIC
kosnebanus. Pezonanc. Mexanuueckue BOJIHBL. J[JIMHA U CKOPOCTDH BOJIHBI. 3BYK.
Jlabopamopnule pabomvi(c McnoJib3oBaHueM ooopynoBanus «Touka pocra»):
N3yuenue koneGaHU HUTSHOTO MasTHUKA.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. CrpyHHBIE My3bIKaJIbHbIE HHCTPYMEHTBI.

2. KonebarenpHbIe CHCTEMBI B TIPUPOJIE M TEXHUKE.
Xapaxkmepucmuka OCHOBHBIX U008 OesmelbHOCmU. YTeHHe U O00CYXJIeHHue TeKcTa crarel
UHTEPHET-CATOB, OOCYXJCHHE [OKJIAZOB WM TIPE3CHTAIMid, COCTABICHHE M pEIICHHE 3ajad,
o0cyxJieHre crioco0oB perreHus (moaroroska k OI'D no usuke).

DJIEKTPOMATHUTHBIE KOJ1€0AHHUA ¥ BOJIHBI
[TepemennsbIil anexkTpuueckuil Tok. KonebarenbHblil KOHTYp. BrIHYX/eHHbIE 1 cBOOOgHBIE DM
kojie0aHus. DM BOJHBI U UX CBOWCTBA.
IIpumepnvie memvl NPOEKMHBIX U UCCTEO08AMENLCKUX PAOOM.:
[IpyHIMIIBI pagUOCBSI3U U TEIEBUACHHUS.
Bimstane OM u3nmydeHni Ha )KUBbIE OPTaHU3MBI.
N3roroBiieHne ycTaHOBKHU JJIs JEMOHCTpALMK ONbITOB 1o OMU.
OnexrpomarHuTHOE n3itydeHrne CBY-neun.
5. Hcropuueckasi peKOHCTPYKIIHS OIBITOB AMIiepa.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimelbHOCMU. YTEHUe W O0CYXKJIeHHe TeKcTa crareil
UHTEPHET-CAaTOB, OOCY)XJEHHME JOKJIAJOB M TNpE3eHTallUi, COCTAaBICHHWE W peIleHHe 3a7ad,
obcyxenne croco6oB pemieHus (moarororka k OI'D mo ¢puzuke).

b=

OnrTuka

Hcrounuku cBera. JleficTBusl cBeTa. 3aKOH MPSIMOJIMHEHWHOIO PacHpOCTPAaHEHHUs CBETa. 3aKOH
otpaxkeHus cera. [locTpoeHne n300pakeHNit B TNIOCKOM 3€pKajie. 3aKOH MPEIOMIICHHsI CBETa Ha
IJIOCKOM TpaHULE JABYX OJHOPOIHBIX Npo3pauHbIXx cpen. llpemomiieHue cBera B MIpU3ME.



[ucnepcust cBera. SIBilieHHE IOIHOIO BHYTPEHHETO OTpakeHusA. JInH3bl. TOHKME JHMH3BL
[TocTpoenue wn300pakeHH, CO37aBa€MbIX TOHKMMHU JMH3aMH. [7ma3 u 3penue. Ontuyeckue
puOOpHI.
Jlabopamopnule pabomvi(c ncnoib30BaHueM ooopyroBanus «Touka pocra»):

1. DOxkcnepuMeHTanbpHas NPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2. H3MepeHue mokazatelis MpeaoMICHUS BOIbIL.

3. H3mepenue GpoKycHOTO pacCTOSTHHSI COOMPAIONICH JTUH3EI.
Ilpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. Hcropus uccnenoBaHus CBETOBBIX SIBICHUH.

2. Hctopuueckasi peKOHCTPYKLHUA Tesneckona [anumes.

3. H3roroBneHue Kajaelj0CKoIa.
Xapaxkmepucmuka OCHOBHBIX 6UO08 OesimelbHOCMU: YTEeHUe W OO0CYXKJIeHHE TeKCcTa crareil
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. [loromienne u uciyckanue cBeTa aromamu. OnTudeckue crekTpbl. ONbITHI
Pesepdopna. [lnanerapnas monens aroma. CTpOeHHE aTOMHOTO sapa. 3apsIoBO€ U MacCOBOE
yrcina. SlaepHeie cuibl. DHEprus CBA3M aTOMHBIX si7ep. 3aKOH paJloaKTUBHOTO pacnaia. Anbga-
u Oera-pacnazabl. [lpaBuna cmemenus. Snepusie peakuuu. Jlenenue u cuHTE3 sAnep. SAnepHas
sHepreTHka. Mcrounuku suepruu ComnHila u 3Be31. Peructpanus saaepHpix u3nydeHuid. Biusnue
PaZMOAaKTUBHBIX W3JIYYCHUH Ha JKUBBIE OPraHu3MbL. Jlo3MMeTpus. DKOJOTHMYECKHE TPOOIEMBI
SICPHOM YHEPTETHKHU.
Ilpumepnvie memvl NPOESKMHBIX U UCCE008AMENLCKUX PADOM.:

1. Hcropus uzyueHus aToma.

2. Wzmepenne KI1J] comHeunoii 6arapewn.

3. HeBumumbie uznyyeHus B CIIEKTPE HATPETHIX TETI.
Xapakmepucmuxa OCHOBHLIX BUO08 OesmelbHOCMU: YTeHHe W O0CYXJIEeHHE TEeKCTa CcTarel
WHTEPHET-CATOB, OOCYXIEHUE IOKJIAJ0B W TMPE3CeHTAllMi, COCTABICHHE M pEIIeHHE 3ajad,
obcyxenne crnoco6oB pemienus (moaroroska k OI'D no ¢puzuke).

®opMbI OpraHu3anuu 00pa3oBaTeJbHOIO NMpouecca:

- TPyNIIOBasd;

- HHIUBUYallbHAS,

- (hpoHTANIbHAS.

Beayume TexHosnoruu:

Hcnonb3yroTcst 37€MEHThl CIEAYIOIIMX TEXHOJOTUH: MpOeKTHas, NpOoOJEeMHOro oOyueHwUs,
MH(OPMAIIMOHHO-KOMMYHHKAIIMOHHAs,, KPUTUYECKOTO MBIIIJIEHUs, MPOOJIEeMHOro JAMasora,
UTpoBasl.

OcHoBHBIEe MeTOABI PA00THI HA YPOKe:

Benymmmu meromamu oOyueHHs SIBISIOTCS: YaCTHYHO-TIOMCKOBOM, METOJ MaTeMaTH4YecKOro
MOJIEIUPOBAHUSI, AKCHOMATHUYECKUI METO/I.

DopMbl KOHTPOJIA:

Tak KaKk 3TOT Kypc sSIBIS€TCS JOMOJHUTENBHBIM, TO OTMETKA B Oajjiax He CTaBUTCS.

VYuyamumiics yduTCsl OLEHUBaTh ceOs W JPYyruxX caMm, YTO II03BOJISIET pa3BUBATh YMEHUS
caMOaHaliu3a M CIOCOOCTBYET pa3BUTHUIO CAMOCTOSITEIbHOCTH, KaK CBONCTBY JIMYHOCTH
ydanierocsi. BbIsBI€HHE NPOMEKYTOUHBIX M KOHEYHBIX PE3YJAbTaTOB YYALIUXCS IMPOUCXOAUT
yepe3 NPaKTUUYECKYIO JIeATEIbHOCTD; 3a4€THhIE paOOThI:

* Temaruyeckas MoJdopKa 3agad pa3jIMyHOTO YPOBHS CIOXKHOCTH C MPEACTaBIEHHUEM pa3HBIX
METO/IOB pelieHus B BU/JIE TEKCTOBOI'O AOKYMeHTA, npe3eHTauunu, ¢umum-
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-remarnyeckoe nJIaHUPoOBaHue 7 Kaace

No | Jlara Tema 3ansTHUS Hcnoan3oBanne IIpUMEYaHNE
/1 | IpOBEECHUS 000py10BaHHS LEHTPa
Iian | ®axr eCTeCTBeHHOHay'{HOﬁ "
TeXHOJIOTHYeCKOM
HanpasJieHHocTell «Touka
pocra»
1. BBenenue (14)
BBognoe 3ansarue. llenn wu | KomnerorepHoe
3aJ1aun Kypca. Texnuka | obopynoBaHue
1 0€301acHOCTH.
2. Posib 3KcTIepUMeHTA B 2KU3HM YejioBeka (34)
Cucrema euHUL, IOHATHE O KommnbrorepHoe
MPSIMBIX u KOCBEHHBIX | 000pyI0BaHUE
2 M3MEPEHMSIX
Ou3nvecKuil SKCIIePUMEHT. O6opynoBanue TUISt
Bunbl (¢u3MYECKOTrO | AEMOHCTpaLui
HKCIEPUMEHTA.
ITorpemnocTs HU3MEpEHUs.
Bungsr
IIOTPEIHOCTEN U3MEPECHUS.
Pacuér
3 MOTPEITHOCTH U3MEPEHUSI.
JlaGoparopHas pabota Ob6opynoBanue s
«3mepenue oObema TBEpIOro | JaboparopHbix  paboT U
tena». [IpaBuna ohopmieHuss | ydeHHUECKHX OMBITOB
4 71a60paTOPHOIl pabOTHI.
3. Mexannka (84)
PaBHOMEpHOE u | Ob6opynoBanue s
HEPAaBHOMEPHOE nabopaTopHbBIX  paboT U
5 JIBHJKCHHSL. YUEHHYECKUX OINBITOB (Ha
I'padpuueckoe mpencrasieHue 6ase xommiextos 11t OI'D)
6 JIBUKCHUSL.
Pemenne rpadpuueckux 3amad,
pacdeT NOyTH U  CpeaHeu
CKOpPOCTH
7 HEPAaBHOMEPHOTO JIBUKEHUSI.
[TonsiTue WHEPLUU u
MHEPTHOCTH.
LlenTpoOerxHas cuia..
Cuna ynpyroct, cuiia TpeHust | OGopynoBanue ais
JlaGoparopuas paGora naboparopHeix  paboT U
«MccnenoBanue 3aBucUMOCTH | 3 CHHHUCCKUX —OLIBITOB (Ha
10 CHITBI yTIpYroCTH, 6a3e xkomuiekToB s OI'9)




BO3HMKAIOIICH B
MPYKHUHE, oT
nedopMauu
MPY>KUHBD.

CTCIICHU

11

JlaboparopHas pabora
«Omnpenenenue ko3 duiinenta
TpPEeHHUs1 Ha TPHOOMETpPE».

12

JlaboparopHas pabora
«MccnemoBaHue 3aBUCUMOCTH
CHJIBI TPCHHUA OT CHUJIbL
HOPMAJILHOTO JTABJICHUS.

O6opynoBanue ist
naboparopHeix  paboT u
YUEHUYECKUX OMBITOB

4. 'mapocraruka (124)

13

[1moTHOCTB.
I'epona

3amaya  umaps

Oo6opynoBanue
JIEMOHCTpAIUui

JUIA

14

Pemenue 3amau MOBBIIIEHHOMN
CJIO’)KHOCTH Ha pacyer
IIJIOTHOCTHU

B€HOICCTBA.

15

Perienue 3aga4 1oBBIIIEHHON
CIIOKHOCTH

O6opynoBanue
JIEMOHCTpAIui

JUIA

16

JlaBiaeHne JKHAKOCTH M rasa.
3akoH
ITackansa

17

CooOmraronuecs CoCyabl.

18

JlaGoparopHas pabota
«H3roroBnenue
¢dboHTaHa»

MOJCIIN

O6opynoBanue s
naboparopHeix  paboT U
YYCHHUYECKUX OIBITOB (Ha

19

JlaGoparopHas pabota
«H3roroBnenne
¢doHTaHa»

MOJICIIN

0aze xoMmruiekToB Uit OI'D

20

3akon [Tackains. [laBnenue B
KHUJKOCTSX U Tazax.
FI/II[paBJ'H/ILICCKI/Ie MallluHBbI.
Coob1maronyecs cocympl.

21

Brrrankusatomiast cuna. 3akoH
Apxumena.

Ob6opynoBanue
JEMOHCTpAIi

JIA

22

JlaGoparopnas pabota
«BbIsicHeHUE
TIJIaBaHUS

TE».

yCIIOBUSI

O6opynoBanue st
n1aboparopHbIX  paboT H
YYCHHUECKUX OTBITOB

23

bnox 3agad Ha 3akon Ilackas,
3aKOH ApxuMmena.

O6opynoBanue
JEMOHCTpALUi

JUIA

24

bnok 3agau Ha 3akoH Ilackans,
3aKOH Apxumena.

5. Craruka (104)

25 | |

| binok. Peryar.

| O6opynoBaHmne TUTST




PaBHOBecMe  TBEpABIX  TEN. | IEMOHCTpALUU
MowmeHT cunbl.IIpaBuio
26 MOMEHTOB.
Lentp Tshkect. | OO0opynoBaHue JUIS
Hccnenosanue Pa3IMYHbIX | AEMOHCTpaLUl
27 MEXaHMYECKUX CUCTEM
KoMOuHupoBaHHbIC 33124,
UCIIOJIBb3Ys yCIOBHS
28 paBHOBECHSL.
KomOunupoBanHsie 3a1auu,
UCIIONIb3Ys YCIIOBHS
29 paBHOBECHS
JlaboparopHas pabora O6opynoBanue Jis
«M3rotoBienue padboTaromien nabopaTopHbIX  paboT U
CHUCTEMBI OJIOKOB». | yUEHUYECKUX OINBITOB (Ha
Odopmrnenue 6aze komruiekToB A OI'D
30 paboTHI.
Pabora Hajl IIPOEKTOM
«bnoxny.
JlaGoparopnas padota
«HM3rorosienue padoTaromiei
31 CUCTEMBI OJIOKOBY.
JlaGoparopnas pabota O6opynoBanue st
«M3rotoBienue padoTaromien nabopaTopHBIX  paboT U
32 CHCTEMBI OJIOKOBY. YUYECHHUECKUX OTBITOB
33 OdopmiieHre paboThI. KomnbrorepHoe
34 3amura npoeKToB. obopynosanne
KajennapHo-remarnyeckoe nJiaHupoBaHme 8 kiacc
Ne | Mara Tema 3aHATHSA Hcnonb3oBanue NIpUMEYaHUE
/Tl | IpOBEICHUS o0opynoBaHust
Ilnan | dakr IEHTpa .
€CTeCTBEHHOHAYYHOM
U TEeXHOJIOTHYeCKOii
HANPaBJIEHHOCTEH
«Touka pocra»
1. BBenenne (14)
BBonnoe 3ansarue. Llenu u 3agaun | KomnbrorepHoe
1 Kypca. Texauka 6€301macHOCTH. obopyoBanue
2. TennoBbie siBjenus (12 4)
Paznoobpaszue termoBeiX | Kommnbroreprnoe
sBlieHn. TeroBoe pacmupeHue | 00opyaoBaHue

2 TeJ.
Jlaboparopnas paboTa O6opynoBanue st
«I3MeHeHust UTMHBI Tela Ipu nabopaTopHBIX PadoT
HarpeBaHUU U OXJIAXKICHU. " YICHUYICCKUX
3 OIIBITOB




Termonepenaua Habnronenue
TEIUIONPOBOTHOCTH BOJIBI U
4 BO3JTyXa.

ObopynoBanue  JIst
JIEMOHCTpaLui

JlaboparopHas pabora
«3mepenue yaenpHOU
TEIJIOEMKOCTH Pa3IMYHbIX
5 BEIIECTBY.

[TnaBneHue u oTBEpICBaHHE.
JlaboparopHas padora «OTiuBKa
6 napauHOBOTO COJIJIATHKAY

ObopynoBanue ISt

J1a00paToOpHBIX padoT
u YUEHUYECKUX
oneiToB  (Ha  Oase
KOMILIEKTOB It OI'D

JlabGoparopHas paboTa
«Habmonenue 3a miaBieHHEM

O6opynoBaHue st
nabopaTopHBIX PadoT

JIbIa» u YUEHUYECKUX
7 OTIBITOB
Pemenue onumnuaaHpIx 3aaa4 O6opynoBanue  Jist
Ha ypaBHEHUE TEIJIOBOTO | IEMOHCTpAIUil
8 Oananca
Pemmennie onuMnuaaHbIX 3a/1a4 Ob6opynoBanue ISt
9 Ha pacy€T TEIUIOBBIX ITPOLECCOB JIEMOHCTpalun
10 Jlaboparopus kpuctauiorpaduu.
Hcnapenue u koHaeHCAIHS. O6opynoBanue  Jist
11 JIEMOHCTpaIui
CocraB armocdepsl, Ob6opynoBanue IS
HaOIIOICHHE TIepexo/1a JIEMOHCTpAIUit
HEHACBIIICHHBIX I1apOB B
12 HACHIIICHHBIE.
BnaxnocTs Bo3ayxa Ha pasHbeix | OO6opynoBanue IS
13 KOHTHHCHTAX JIEMOHCTpAITUit

3. DuiekTpuveckue siBjeHus (84)

Mukpomup. Monenu aroma,

ObopynoBanue  Jist

14 cyuiectsoBasme 10 Hadasa XIX | gemoHcTpanuii
Hcropust OTKpBITUS U 1EUCTBUSA Komneroreproe

15 raJIbBAHUYECKOTO DIIEMEHTA o0opynoBaHue
Hcropus CO3J1aHUsA
3neKTpodopHOH

16 MAITHHBI
OneiTel Bonbra. Onexrpuueckuii | Komnbrorepnoe

17 TOK B AJIEKTPOJIUTAX. obopynoBaHue
Pemenue onumnuaansix 3a1ad Ha | ObopynoBanue IS

18 3aKOHBI TOCTOSTHHOTO TOKa JIEMOHCTpaIuil
HaGmronenue 3aBucuMocT O6opynoBanne  JIst
COIIPOTHUBIIEHHS IPOBOAHUKA OT JIEMOHCTpaLuit

19 TEMIEPATYPBHI.

Jlaboparopnas paboTa
«OnpeneneHre CTOUMOCTH
M3PacXxoI0BaHHOMN
ANIEKTPOIHEPTUU

IO MOIITHOCTH TIOTPEOUTEINS U TI0
20 CUETUHKY»

O6opynoBanue st

71a00paTopHBIX PpaboT
" YUEHUYECKHUX
ompiToB  (Ha  0Oasze
KOMILIEKTOB it OI'D




Penrenne omuMnagHeIX 3a1a4 Ob6opynoBanue hilat e
21 HAa TEIUIOBOE AEHCTBHUE TOKA JIEMOHCTpalui
4. DyekTpoMarHuTHble siBjeHus (34)
DNEeKTPOMAarHUTHBIE SIBJICHUSI. O6opynoBanue IS
DNEeKTPOU3MEPUTEIbHBIC JIEMOHCTpaIui
22 IpUOOPEI.
MarnuTHas aHomanus. | O6opynoBaHue s
MarnutHsble JIEMOHCTpalun
23 Oypu
PaznoBugHoCTH
24 AJIEKTPOBUTATEIICH.
5. OnTuveckue sijaeHust (74)
Hcrounuku cBeTa: TEIIoBbIE, O6opynoBanue IS
25 JIFOMUHECIIEHTHBIE JIEMOHCTpaIui
MHorokparHoe H300paxeHHe
MpeaAMeTa B HECKOJIBKUX TIOCKHUX
26 3epKaJIax.
NBroToBUTH MEPUCKOT U C €TO O6opynoBanue  Jist
27 ITOMOIIBIO TIPOBECTH HAOIIONCHUSI | IEMOHCTPAIIUNA
[IpakTHueckoe ucnoib30BaHNE O6opynoBanue  Jist
28 BOTHYTBIX 3€pKall JIEMOHCTpaIui
3puTenbHbIE WILTIO3UH, O6opynoBanue Ui
MOPOXKAAEMbIC TTPEITOMIICHUEM JIEMOHCTpaIui
29 cBeta. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOM OITHKH
Hcnonp30BaHKe 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek n npupoaa (44)
32 ABTOMaTHKa B HallIEH JKU3HH . KommbrotepHoe
33 Panuo u TeneBuacHNE obopynosanne
AJBTepHATUBHBIE HCTOUHUKU
34 SHepruu. Buasl a1eKTpoCcTaHIMI
KajennapHo-remarnyeckoe njiaHupoBanme 9 kiacc
No | Jlata Tema 3aHATHSA Hcnonb3oBanue NIpUMEYaHue
T/T1 | TPOBEICHMSI o0opynoBaHus
IInan | dakr LeHTpa )
€CTeCTBEHHOHAYYHOM
U TEXHOJIOTHYeCKOM
HAINPABJIEHHOCTEH
«Touka pocra»
1. BBegenne (14)
Bronnoe 3anstue. Llenu u 3amaun | KomnbsrorepHoe
1 Kypca. TexHuka 6€30MacHOCTH. o0opynoBaHue
2. Kunemaruka (7 4)
CrniocoObl onucaHus O6opynoBanue ISt
2 MEXaHUYECKOTO IBUKEHUS JEMOHCTpAIil




[IpsimonuHENHOE paBHOMEPHOE O6opynoBanue  aJis
JIBIKEHHE o TUIOCKOCTH? | JIEeMOHCTpaIui
Cmotps
3 13 Kakol TOUYKH HaOII0AaTh
OTHOCHUTEIBHOCTD IBUKCHUS. O6opynoBanue ISt
4 CrnoxxeHue JBUKEHUH. JEMOHCTpALUiI
Jlabopamopusie pabomol. O6opynoBanue st
«3ydyeHne TBUKECHHSI CBOOOAHO | TAOOpaTropHbIX paboT
najiaromiero Tenay, «M3yuenue U YUEHUYECKUX
3) JIBMDKEHUSI TEJIa 1O OKPY>KHOCTH» | OTIBITOB
Kak u kyna nonerena umineBass | ObopynoBanue — Juis
koctouka? Pacuer Tpaekropun JIeMOHCTpaIui
JBUKEHUSI T€J U TIepCOHaXKEN
pacckasoB P.Pacms 0
6 Mionxay3eHe
Hcropuueckast peKOHCTPYKLIHS ObGopynoBanue  aus
OIIBITOB INanmunes 110 | AEMOHCTPALUN
OTIpeIeNICHUI0
7 YCKOpEeHus g.
Omnpenenenne cKOpoCcTU O6opynoBanue IS
PaBHOMEPHOTO JIBIKCHHS TTPH JIeMOHCTpaIui
WCIIOJIb30BaHUM TPEeHaXepa
8 «OeroBasi IOpPOXKKay.
3. Innamuka (84)
Cuna Bonu, cuna yoexnenus win | ObopynoBanue  Juid
9 cuia - pu3nyeckas BenuyuHa? JIEMOHCTpAIHi
Jlabopamopnas paboma: O6opynoBanue Is
10 «M3mepenne macchl Tenay n1abopaTtopHbIX padoT
JIBrokeHue Tena noj 1elCTBUEM 1 yaeHHIeCKIX
11 HECKOJIBKHX CHJI OTILITOB
JIBrokeHHe cUCTeMBI CBsi3aHHBIX | OOopynoBaHue i
12 TE JEMOHCTpAINit
Jlabopamopnuie Ob6opynoBanue s
pabomui: «3ydueHue TpeHUsl | 1abopaTropHbIX padoT
CKOJIbXKEHUS» U YUECHHUYECKUX
13 OTIBITOB
JluHaMuka paBHOoMepHoro | OGopynoBaHue  Juis
14 JIBV>KEHUS 110 OKPY’KHOCTH JIEMOHCTpAIUI
Hcropus paszButusa | O6opynoBanue  JUIst
MPEACTABICHUI JEMOHCTpALUI
0 Bcenennoit. ConneuHnas
15 CHCTEMA.
OTKpBITHS HAa KOHUHUKE TIepa. O6opynoBanue ISt
IlepBrie UCKYCCTBEHHbIE | J€MOHCTpaIui
CITYTHHKH
16 3eMiu.
4. Umnysibce. 3aK0H cOXpaHeHus1 UMNyJabcea (34)
17 Kak BbI IXTYy Ha30BETE... KommnbrorepHoe
PeaktuBHOE JIBUKEHHE B obopynosatne
18 MIPUPOJIE.




19

Paccnenopanue JITII ¢ momorisro
3aKOHA COXpPaHEHUs UMITYJIbCa

Komnbroreproe
o0opynoBaHue

5. Craruka (24)

Jlabopamopnas paboma:
«OmpeneneHne IEHTPOB Mace

O6opynoBanue Jist
nabopaTopHbBIX padboT

Pa3IUYHBIX TEN (TpU CrIocoOa)» u YUYEHUYECKUX
20 OTIBITOB
IIpumeHeHue npocTeIiX | KommbrorepHoe
MEXaHHU3MOB B CTPOUTENBCTBE: OT | 000pyAOBaHUE
3eMJISTHKH 10
21 Hebockpeda
6. Mexannuyeckue KoJie0aHUusA U BOJIHBI (34)
Bunet  mastHukoB  u mx | ObopynoBanue  uis
22 KoyieOaHui JEMOHCTpAIHit
23 Yto mepeHOCHUT BoJTHA?
KonebarenbHble  cuctemsl B
24 MIPUPOJIE ¥ TEXHUKE
7. DJIeKTPOMATrHUTHBIE KOJIeOaAHNS U BOJIHBI (24)
DKclepuMeHTallbHas TPOBEPKa KommnbrotepHoe
25 cBoiicTB OM BOJIH. o0opynoBaHue
Uccnenosanue KommnbrotepHoe
3JIEKTPOMAarHUTHOTO o0opynoBaHue
26 n3nydenus: CBY-neun
8. OnTuka (44)
. M3rotoBnenue monenu KommsrorepHoe
27 KaJeiiiockorna. o0opynoBaHue
DKCcTepuMeHTaIbHAas IPOBEPKa O6opynoBanue  aJis
28 3aKOHA OTPaKEHUS CBETA. JIEMOHCTpAIHA
Jlabopamopnas paboma: O6opynoBanue st
«M3mepeHune nokazarens 1abopaTopHBIX PpaboT
MIPETIOMIICHUS BOJIBI» " YYICHUYECKHUX
29 ONBITOB
Kaxk ornuyaroTcst mokaszareinun OGopynoBanue  aJis
30 MIPEIOMIICHUS IIBETHOTO CTEKJIA JIEeMOHCTpanui
9. ®du3uKa aToMa U AaTOMHOTO0 Aapa (44)
[Tommmomenne wu  ucnyckanue | KommnbrorepHoe
CBeTa o0opynoBaHue
31 aromamu. Ontudeckue cnekTpol. | KommnbrorepHoe
Hamepenne KIIJ comHeunou obopynosatue
32 Oarapeu
BrusiHue pagmnoakTHBHBIX
33 U3JIy4EHUH Ha )KUBBIE OPraHU3MBbI
CriocoOblI 3aIIUThI OT
34 PaaMOaKTUBHBIX U3ITy4YEHUN
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