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IMosicHUTEeIbHAA 3aMUCKA

Pabouas nporpamma BHEYpOUHOIl JesTeNbHOCTH 1O (u3MKe i 7 - 9 KJIacCOB COCTaBIIEHA
Ha OCHOBE MPUMEPHOI mporpamMmbl 1o ¢usuke s 7 — 9 kinaccoB (moxa penakmuein Kabapauna
0.0.), M.: «IIpocBemenue», 2017 u COOTBETCTBYET
- ®enepansHoMy 3akony «O0 o0pazoBanuu B Poccuiickoit @enepammm» Ne273-D3 ot 29.12.2012
roja;

-DenepanpbHOMy — 00pa30BaTEIbHOMY — CTaHAAPTy  OCHOBHOTO  00miero  obpa3oBaHus,
YTBEPXKIEHHOMY ITpUKa3oM MuHuctepcTBa oopasoBanus u Hayku PD Ne1897 o1 17.12.2010 rona;
-IIpuka3sy MunucrepcrBa obOpasoBanust 1 Hayku P®D Nel577 or 31.12.2015 r» O BHeceHuu
U3MEHEeHUH B (denepanbHbli 00pa30BaTeNbHBI CTaHIAPT OCHOBHOTO OOLIEro o0pa3oBaHUS,
YTBEP)KIAEHHBIN npukazoM MunHcTepcTBa 0Opa3zoBanus W Hayku PD» Nel897 or 17.12.2010
roja»

-O0pa3oBarenbHON ITporpaMMe OCHOBHOT'O O0IIIET0 00pa30BaHMs;

-YyeGHOMYy u1any OVY;

- [IpumepHoO#t mporpaMme OCHOBHOTO 00111eT0 00pa3zoBanus 1o ¢pusnke (6a30BbIi YPOBEHB).

[Iporpamma paccuutana Ha 34 yaca — 1 yac B Hegento B 7 kiacce, 34 yaca — 1 4yac B HeZleIo
B 8 K1acce, 33 gaca — 1 yac B Hejero B 9 Kiacce.

Jlannast pabouasi mporpaMMa BHEYPOYHOW NESATENBHOCTH To ¢u3uke st 7 — 9 kiaccoB
cocraBineHa Ha ocHoBe OOII OOO MKOVY WM3Bosbekas OOIl u ¢ y4éroMm MeTOAMYECKHX
pPEKOMEHIalil M0 CO3/IaHuI0 U (PYHKIIMOHUPOBAHUIO B 00IIE00pa30BaTEIbHBIX OPraHU3AIMIX,
PacIIOIOKEHHBIX B CEITLCKOW MECTHOCTH M MaJIBIX TOPOJIaX, IIEHTPOB 00pa30BaHUs €CTECTBEHHO-
HAyYHOW U TeXHOJOTu4YecKkoi HampaBieHHocTel («Touka poctay) (YTBEpKIEHBI PACIIOPSIKEHUEM
MunuctepcrBa mpocsemieHust Poccuiickoit  ®epepanuu ot 12.01.2021 1. Ne P-6) wu
npelycMaTpuBaeT MPOBEICHUE 3aHATHH C HCHONb30BaHHWEM oOopyaoBaHHs IeHTpa «Touka
pocTta»

I[Inanupyembie pe3yabTaTbl OCBOGHHSI NPOrPaMMbl BHEYPOUYHOH  /1eATEJbLHOCTH
«3aHuMaresnbHasi (u3nka» (¢ ucnoab3oBaHneM oGopynoBanusi «Touka pocra») B 7-9
KJIaccax.

Peanu3zanus nporpaMMel ClIOCOOCTBYET JOCTHKEHUIO CIEAYIOUINX Pe3yabTaTOB:
JInunocrTHeIe:

B cdepe MMYHOCTHBIX YHUBEpPCABHBIX YU€OHbBIX JEHCTBUHN ydalluxcs:

* yueOHO-TI03HABATEJIbHBIN HHTEpEC K HOBOMY yueOHOMY MaTepHaiy U crocodam pereHust HOBOi
3a/1a4u;

* OpUEHTAIMs Ha MMOHMMaHHME MPUYHMH ycllexa BO BHEY4YEOHOW JEesATeNIbHOCTH, B TOM 4YHCIIE Ha
caMOaHaJIM3 U CAMOKOHTpPOJIb pe3ysbTara, Ha aHaJU3 COOTBETCTBUS PE3YJIbTATOB TPeOOBAHUSAM
KOHKPETHOM 3a/1a4H;

* CIIOCOOHOCTB K CaMOOLIEHKE Ha OCHOBE KPUTEPUEB YCIEITHOCTH BHEYUEOHOH eI TeNbHOCTH;
Obyuarowuiics NOIYYUM 03MOACHOCMb 01 POPMUPOBAHUA:

* BHYTPEHHEH IIO3UIMM IIKOJIbHMKA HAa YPOBHE IOJOXHUTEJIBHOIO OTHOLIEHUS K IIKOJE,
MOHMMAaHUS HEOOXOJIMMOCTH YY€HUs, BRIPAXKEHHOIO B MpeobsiajaHu y4eOHO-TI03HaBaTeIbHbIX
MOTHBOB;

* BBIpOXKEHHOM YCTONYMBOM yueOHO-1103HABATEIbHON MOTHUBALIUN YYEHUS;

* YCTOMUYMBOTrO yueOHO-T103HABATEILHOIO HHTEpPECA K HOBBIM OOIIMM CrIoco0am perieHus 3a1ad.

MeranpeamerHble:

B cdepe peryasiTHBHBIX YHUBEPCATbHBIX yUEOHBIX ACHCTBUM ydaIluxcs:

* IUIAHUPOBAThb CBOM [JEHCTBUS B COOTBETCTBMM C ITOCTABICHHOW 3aladeil M yCIOBUSIMHU €€
peanu3anuy, B TOM 4KCJIe BO BHYTPEHHEM IUIAHE,

* YUUTBIBAaTh YCTAHOBJIEHHBIE NIPABUJIA B INIAHUPOBAHUU M KOHTPOJIE CIIOCO0A PELICHNUS;



* OCYIIECTBIISITh UTOTOBBIHM U MOIIATOBBIN KOHTPOIB IO PE3YIbTATY;

* OIICHWBATh MPABWJIHLHOCTH BBITIOJHEHUS EHCTBHS Ha YPOBHE aJICKBATHOW PETPOCTICKTHBHOM
OIICHKU COOTBETCTBHSI PE3YJIbTATOB TPEOOBAHUSM JAHHOMW 3a7]a4d U 33J]a9HOUN 00JIaCTH;

* QJICKBaTHO BOCIIPHHUMATH MTPEUIOKEHUS U OIICHKY YYHUTENICH, TOBAPHILEH, POAUTENCH U IPYTHX
JIIOIEH;

* pa3nuyarh crocol U pe3ysabTaT ACHCTBHSL.

Obyuarowuiicst noyyum 603MOACHOCMb HAYUUMCA:

* B COTPYAHHYECTBE C YYUTEIEM CTABUTh HOBbIC yUeOHBIC 3a]1auH;

* MIPOSIBJISITH O3HABATEIHHYIO HHUITUATHBY B YU€OHOM COTPYTHUYECTBE;

* CaMOCTOSITENILHO aJICKBATHO OIICGHWBATh IPABWIIBHOCTH BBIMIOJHECHUS JCWCTBUS U BHOCUTH
HE00XO0IUMBbIC KOPPEKTUBBI B HCIIOJTHEHUE KaK 110 X0y €r0 pean3alliy, TaK U B KOHIIC JCHCTBHUS.

B cdepe no3HaBaTe/IbHBIX YHUBEPCATBHBIX YUCOHBIX ACHCTBUM ydaIluXcs:

* OCYUIECTBIISATh MOUCK HEOOXOAMMON MH(OpPMALMU AJisl BBHIOJHEHUS BHEYYEOHBIX 3aJaHUN C
UCIIOJIb30BaHUEM Y4YeOHOH JIMTEpaTypbl U B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIUKJIONEINH, CIPAaBOYHUKOB (BKJIIOYAs JJIEKTPOHHBbIC, IUGPOBBIE), KOHTPOIHUPYEMOM
IIPOCTPAHCTBE

HNnTepHera;

* OCYIIECTBIIATH 3aMUCh ((PUKCAINIO) BEIOOPOYHOM HH(POPMAITUU 00 OKPYKAIOMIEM MUPE U O cede
caMoM, B TOM uucie ¢ nomousto nucrpymento UKT;

* CTPOUTH COOOIIEHHMSI, IPOCKTHI B YCTHOM U MUCbMEHHOMU (hopMme;

* MPOBOJIUTH CPABHEHUE U KJIACCU(DUKAIIMIO 110 3aJJaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U B U3y4aeMOM KpPYT'€ SIBJICHUM;

* CTPOUTH pacCyXJAeHHUs B (GopMe CBSI3U MPOCTHIX CYXACHHH 00 OOBEKTEe, €ro CTPOSHUH,
CBOMCTBAX U CBS3aX;

Obyuarowuiics noay4um 03MONCHOCb HAYUUMbCA!

* OCYILECTBIIATh PACHIMPEHHBIN MOUCK MHPOPMALIMU C UCHOJIb30BAHUEM PECYpCOB OMOINOTEK U
cetu IHTEpHET;

* 3amnMchiBaTh, (UKCUPOBaTh HHGOPMAIMIO 00 OKPYXalOIIUX SBICHUSIX C TOMOIIbIO
nHcTpymeHToB KT

* OCO3HAHHO U MPOU3BOJIBHO CTPOUTH COOOIEHHS B YCTHOW U MMCbMEHHOM (popme;

* OCYIIECTBISATh BBIOOP HambOoJee d3(HPEeKTUBHBIX CITOCOOOB peleHus 3a7a4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBHII;

* CTPOUTH JIOTUYECKOE pacCyXkJEHHE, BKJIIYAIOIIEEe YCTAaHOBJIEHHWE MPUUYMHHO-CIIEICTBEHHBIX
CBsI3€EH;

* MOT'YT BBIHTH Ha TEOPETUUECKUI YPOBEHb PEIICHHUS 3a1a4: PELIEHHUE 110 ONPEIEICHHOMY IUIaHy,
BJIa/ICHNE OCHOBHBIMM IIPUEMAMM PELIECHUS, OCO3HAHUS ACSITEIBHOCTH 110 PEILIEHUIO 3a1a4H.

B chepe koMMyHUKATHBHBIX YHUBEPCATBHBIX YUEOHBIX NEHCTBUI yUalUXCs:

* QJICKBaTHO MCIOJIb30BATh KOMMYHUKATUBHBIE, PEK]IE BCETO - pEUEBBIE, CPEACTBA JIJISI PEIICHUS
pa3MYHBIX KOMMYHHKAaTUBHBIX 3a/lay, CTPOHTh MOHOJIOTHUECKOE COOOIleHHe, BIAIETh
JUaIoTuYecKor (opMoi KOMMYHHUKAIIUHU, MCTONB3Ys, B TOM YHCJIE CPEJCTBA U WHCTPYMEHTHI
UKT u gucTaHIiMOHHOI'0 OOIIEHNUS;

* IOMYCKAaTh BO3MOYKHOCTb CYIIIECTBOBAHUSA y JIIOJIEW Pa3JIMYHbIX TOYEK 3PEHHS, B TOM YHCIIE HE
COBMAJIAIONIUX C €r0 COOCTBEHHOW, MU OPHUEHTUPOBATHCSA Ha IMO3UIIMIO MApTHEpa B OOIMICHUU U
B3aMMO/ICCTBHY,

* YUYUTHIBATh pa3HbIE MHEHHUS M CTPEMHUTBCS K KOOPAMHALMU pPA3IUYHBIX MO3ULMA B
COTPYIIHUYECTBE;

* (popmynupoBaTh COOCTBEHHOE MHEHUE U TIO3HLIUIO;

* IOTOBAPHUBATHCS M IPUXOJAUTH K OOIIEMY PEIICHUIO B COBMECTHOM JIEITEILHOCTH, B TOM UHCTIE
B CUTYyalluu CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiicst noyyum 603MOACHOCIb HAYUUMbCSL:

* YYUTHIBATh U KOOPJAMHHUPOBATH B COTPYAHHUYECTBE OTIUYHBIE OT COOCTBEHHOU MO3UIIUU JPYTUX
JIFOJICHA;



* YYUTHIBATh PAa3HbIC MHCHHS U HHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO MO3UIIUIO;

* IOHUMATh OTHOCUTEIBHOCTH MHEHHUH U MOJIXO0JI0B K PEUICHHUIO MPOOIEMBL;

* apryMEHTUPOBATh CBOIO TO3UIMI0O M KOOPJUHUPOBATH €€ C IMO3UIMSIMHU MapTHEPOB B
COTPYIHUYECTBE MPH BHIPAOOTKE OOIIET0 PEICHUs B COBMECTHON AESITENbHOCTH;

* 3a/JaBaTh BOMPOCHl, HEOOXOAMMEBIE [UIsI OpraHU3allMd COOCTBEHHOW JIEATEIBHOCTH H
COTPYIHUYECTBA C TAPTHEPOM;

* OCYIICCTBIISITh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHUYECTBE HEOOXOIUMYIO
B3aHMOIIOMOIIIb.

IIpenmeTtHble:

- OPHUEHTHPOBATHCS B SBJICHUAX U OOBEKTAaX OKPYKAIOIIEr0 MHpa, 3HATH TPAHUIBI HUX
MIPUMEHUMOCTHY;

- IOHUMATh ONpeeNeHns (GU3MUECKUX BEIMYUH U IOMHUTH OMPEIEISIIONINe GOpPMYIIbI;

- IOHUMATh KaKUM (U3NICCKUM MPUHIIUIIAM U 3aKOHAM TIOTYHHSFOTCS T€ WM UHBIC OOBCKTHI U
SIBJIICHUS IPUPOJIBL;

- 3HaHUE MOJICJH MTOUCKA PEUICHUH IS 3a/1a4 110 (Pr3HKe;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpUMeYaTh MOJIENH ABJIEHUN U 0OBEKTOB OKPYXKAIOIIEr0 MUPA;

- aHAJIM3UPOBATH YCIOBHE 334U,

- nepeopMyIupOBaTh U MOJEIUPOBATh, 3AMEHATh HCXOHYIO 3a/1auy JpYroi;

- COCTaBJIAATh IIJIaH PELLICHHUS;

- BBIJIBUT'aTh U IIPOBEPATH MPeUIaracMble I PEUICHUS TUIIOTE3b;

- BJIaJIETh OCHOBHBIMM YMCTBEHHBIMH OIE€pPALUSIMU, COCTABISIOLIMMHU ITOUCK PELICHUS 3a/1auu.

Conep:xaHue NporpaMMbl BHEYPOYHOM AeSITeIbHOCTH
7 kjacce

Beenenue. Beognoe 3anstue. Lenu u 3anaun kypca. TexHuka 0€30MacHOCTH.

PoJib 3xcniepuMeHTa B )KU3HHU YeJI0BEKa.

Teopusa: VI3yunTb OCHOBBI Teopuu mnorpeurHocted. I[lorpemHocTd NpsMBIX M KOCBEHHBIX
WU3MEpPEHUI, MaKCHUMajbHasi IIOTPEIIHOCTh KOCBEHHBIX M3MEPEHMM, YYET IOIpEeHIHOCTEN
U3MepeHuil mpu noctpoeHuu rpadukoB. IIpencraBieHue pe3ynbTaToB U3MepeHHl B (opme
TabIMI U TpadUKOB.

IIpakxmuxa: OCHOBBI TEOPUHU MOTPEIIHOCTEN IPUMEHSATH MPH BHIMOIHEHUH 3KCIEPUMEHTAIbHbIX
3aj1a4, MPaKTHYECKUX padoT. (¢ HcnoJib3oBanueM odopynoanusi «Touka pocrtay)
Xapakmepucmuka 0CHOBHbBIX 8UO08 0EAMeENbHOCHU.

[TpuBoANTE TpUMEpPHl OOBEKTOB M3ydeHUs GU3UKU (puU3nuecKue siBieHHs, (pu3nyeckoe Teo,
BelIecTBO, huznueckoe nose). HabmonaTs n ananu3upoBath pusndeckue siBieHus (PUKCUpoBaTh
U3MEHEHHUsS CBOMCTB OOBEKTOB, CpaBHMBaThb HUX M 0000mars). [lo3HakoMHUTBCS C
AKCIIEPUMEHTAJIbHBIM METOAOM HcciefoBaHus Hpupoasl. COopka MpuOOPOB M KOHCTPYKLHUH.
Hcnonb3oBaHue HM3MEpUTENbHBIX NPHOOpPOB. BrINONHEHHE J1a0OPAaTOPHBIX MU MPAKTHUYECKHX
pabot. /lmarHoctuka M yCTpaHEHHME HEUCHpaBHOCTEM MpuOopoB. BeicTpamBaHue rumore3 Ha
OCHOBaHUU UMEIOIINXCS TaHHBIX.

Mexanuka.

Teopus: PaBHOMepHOE U HEepaBHOMEpHOE JBIKeHUE. [ paduueckoe mpejcTaBieHHe JBUKEHUS.
Pemenne rpaguueckux 3ajgad, pacuer MyTH U CPEAHEH CKOPOCTH HEPaBHOMEPHOTO JIBHIKEHUS.
[Tonstne mHepuuu u uHepTHOCTU. LleHTpoOexHas cuna. IlpuMeHeHHe NaHHBIX (U3NIECKUX
HOHATHUH B XKU3HEIEATENLHOCTH yesioBeka. Cuia ynpyrocTH, CUjia TpEeHHsL.

Ilpakmuxa: HccnenoBaHue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HHUKAIOLIEH B IIPYXKUHE, OT
crenienn nedopmanuu npyxuHsl. OnpeneneHue kodduimeHTa TpeHus Ha TpuOomerpe. (¢
HCIo0JIb30BaHuEM o0opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CHIIBI HOPMAJIbHOTO JAABJICHMUS.



Xapaxmepucmuxa 0CHOBHBIX 8U008 0esIMeNbHOCU!

Amnanu3 tabmui, rpadukoB, cxem. [Tonck oObsIcHeHHUS HaOIIOJaeMBIM COOBITUSIM. OTipeneeHne
CBOWCTB MPHUOOPOB IO YepTekaM M MOAEISAIM. AHAIN3 BO3HUKAIOUIMX MPOOJEMHBIX CHUTYAIH.
N300pakaTb CUCTEMY KOOpPAMHAT, BbIOMpPATh TEJIO OTCYETA U CBS3BIBATH €r0 C CHUCTEMOH
KoopauHar. Mcnonap3oBaTh cucTeMy KOOPAMHAT JJIs U3yUEHUS IPSAMOJIMHENHOTO IBUKEHUS TEIa.
C6opka nmpubopoB U KOHCTpyKUui. Mcnonb3oBanue m3MepurenbHbIX MpuOopoB. Beinosnnenue
7a00paTOPHBIX M MPAaKTHYECKUX padoT (¢ Mcmosib30BaHueM o0opynoBanus «Touka pocray).
JluarHocTuka ¥ yCTpaHEHHE HeHCIIpaBHOCTEN puOopoB. BeicTpanBaHue runore3 Ha OCHOBaHUU
uMerImxcsd AaHHbIX. KoHCTpywpoBaHMe W MOJENMpPOBAaHHME. BBINOJHEHHE 3aJaHUN 110
YCOBEpLIEHCTBOBaHUIO MNpHOOpoB. Pa3paboTka HOBBIX BapuaHTOB ONbITOB. Pa3zpaGorka u
NPOBEPKAa METOAMKH SKCIEPUMEHTaIbHON paboThl. PaboTa B Manbix rpynmnax. AHaIM3HPYIOT,
BbIOMPAIOT U OOOCHOBBIBAIOT CBOE pelieHue, aeicTBus. IlpeacraBnenne pe3yiabTaToB HapHOM,
IPYNIOBOM JAEATEIbHOCTU. Y4YacTUE B JUAJIOr€ B COOTBETCTBUM C IpPAaBUJIAMH PEYEBOIO
IIOBEJICHUS.

I'mapocraruka.

Teopus: 3akoH Apxumena, 3akoH Ilackans, ruzpocTaTudeckoe TaBiI€HHE, COOOLIAIOIIUECS
COCyZbl, THJPABINYECKUE MAILIUHBI.

Ilpakmuka: 3a0auu: BBITAIKUBAIOLIAs CWIa B PA3IUYHBIX CHCTEMax; NMPUOOpPHI B 3ajaydax
(coobmiarommecst COCYbl, THAPABINYCCKUE MAIIUHBI, PhIYard, OJOKH).

OKCIIEpUMEHTAJILHBIE 3a/1aHUSA:

1 )u3smepenue cunsl Apxumena,

2)uzMepeHne MOMEHTa CHUJIbL, IEHCTBYIOLIETO Ha phlyar,

3)usmepeHue padOThl CUJIBI YIPYTOCTH MPU TMOABEME Ipy3a C MOMOIIbI MOJABUKHOTO WIIU
HETO/IBIKHOTO 0JIoKa(C McmoJib3oBaHueM obopynoBanus «Touka pocray)

Xapakmepucmuka 0CHOBHbIX 8UO08 0eAMeNIbHOCIU.

Ananu3 Ttabaun, rpaduxos, cxem. ITouck oObsicHeHus HaOmogaeMbIM coObITusM. COOpka
npubopoB U KOHCTpyKIMid. Mcmonb3oBaHue u3MepHUTENbHBIX NpuUOOpoB. BrinmonaHeHne
71a00paTOPHBIX U MPAKTHUYECKUX paboT. J{MarHocTuka U ycTpaHeHHEe HEMCIIPAaBHOCTENW PHOOPOB.
BreicTpauBaHne TIMIOTE3 Ha OCHOBAaHMM UMEHOIIMXCA JaHHbIX. KoOHCTpyumpoBanue U
MojienrpoBaHue. Pabota B ManbIx rpynnax. AHaIU3UPYIOT, BEIOMpatOT U 00OCHOBBIBAIOT CBOE
pemenue, neictBus. IlpeacraBneHue pe3ysnbTaToB IMapHOW, TIPYNIOBOM JESTEIBHOCTH.
[TonroroBka cooOLIEHU U JOKJIAJOB. YUacTHe B IUAJIOre B COOTBETCTBUH C TIPaBUIIaMU PEUEBOTO
MIOBE/ICHUS.

Craruka.

Teopus: bnok. Peryar. PaBHoBecue TBEpAbIX Tel. Y cll0BUsA paBHOBecUsA. MoMmeHT cuibl. IIpaBuio
MoMmeHTOB. llenTp  Tsbkectu. MccnenmoBaHue — pa3iMYHBIX — MEXAaHMUYECKHX  CHCTEM.
KomOuHupoBaHHbIe 3a/1a4u, UCIIOb3Ysl YCIOBHS pAaBHOBECHSL.

Ilpaxmuxka: VI3roToBiieHne paboTaromieil CUCTEMbI OJIOKOB.

Xapaxmepucmuxa 0CHOBHBIX 8U006 0esIMeNbHOCU!

Amnanu3 tabmui, rpadukos, cxem. [Tonck oObscHeHHS HaOIIOMaeMBIM COOBITUSIM. OTipeneneHne
CBOWCTB MPUOOPOB IO YepTekaMm M MOAENSAM. AHAJIN3 BO3HUKAIOMIMUX MPOOJIEMHBIX CHUTYalUH.
HaGnromaTe neiicTBHE MPOCTBIX MeXaHW3MOB. [lo3HakoMHTBCS C (PU3UUYECKOW MOJEITBIO
«abcomoTHO TBEpAOE Tenoy». Pemath 3a7aun Ha MpUMEHEHHE YCIOBUS(TIpaBUIIa) PaBHOBECHS
piyara. I[IpuMmeHsTh ycioBue (NMpaBUIIO) pPaBHOBECHS phlyara i OOBSCHEHUS JEeHCTBUS
pa3IMYHBIX MHCTPYMEHTOB, MCIIONB3YEMbIX B TexXHHMKE M B ObiTy. COopka mnpubOpoB u
KOHCTpyKUuH. Mcnonb3oBaHue H3MEpUTENbHBIX MNpUOOpoB. BeimonHeHue 1abopaTOpHBIX U
NPaKTUYEeCKUX paboT. /IMarHocTHka M ycTpaHeHHe HeucrnpaBHoOCTeH npubopos. BeicTpanBanue
TUIOT€3 Ha OCHOBAaHMU UMEIONIMXCA JaHHbIX. KOHCTpyHpoBaHHE U MOJEIHMPOBAHUE.
BrimonHenue 3agaHuii MO YCOBEPLICHCTBOBAHHMIO MpuOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbIToB. Pa3paboTka 1 mpoBepka METOAMKH SKCIIEPUMEHTAILHON pabOTHI.

Pabora B MasbIX Tpynmnax. AHaAIM3UPYIOT, BEIOMPAIOT 1 0OOCHOBBIBAIOT CBOE pEIlIEHUE, ICHCTBHSL.
[IpencraBnenue pe3yiabTaTOB MMAPHOM, TPYIIOBOM AesITeNbHOCTU. [loAroToBKa COOOIICHUI U
J0K1ag0B. OCYyILECTBISAIOT CaMOOLIEHKY, B3aMMOOLICHKY JESATEIBHOCTH. Y4acTue B AMAIOre B
COOTBETCTBHUH C ITPAaBUJIAMH PEYEBOTO TIOBEICHUS.



TennoBbie IBJICHUS.

Tennosoe pacmmpenue ten. [Iponeccel mIaBieHns U OTBEPACBAHUS, UCIIAPEHUS U

KOHJleHcauuu. Teronepenayda. BiiakHOCTh BO3/lyXa HAa pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. HabmroneHue TastHus JibJ1a B BOJIC.

2. CKOpOCTb UCIIAPEHUSI Pa3IMUHBIX KHUIKOCTEH.

3. TerioBbIe ABUTATENH OYAYIIETO.
Jlabopamopnule pabomul (¢ ucnoab30BanueM o6opynoBanns «Touka pocray)

1. I3MeHeHus IIuHBI Tea IPU HAarpeBaHUU U OXJIAXKACHUH.

2. OrnuBKa napauHOBOTO COJIAATHKA.

3. HaOmronenue 3a miIaBJIEHUEM JIbIA

4. OT 4ero 3aBUCUT CKOPOCTb UCTIAPEHUS KUJIKOCTH?

5. HabmioieHue TeraonpoBOJHOCTH BOJIBI M BO3TyXa.
Xapaxmepucmuka oCHO8HBIX 8U008 0esIMENbHOCHIU:

CamMocTosATenbHO (QOPMYIUPYIOT IMO3HABATENbHYIO 3a7ady. YMEIT C IOMOUIbIO BOIPOCOB
no0BIBaTh  HepocTamylo uHpopManuio. Vcnonp3oBaHWE HW3MEPHUTENBHBIX — MPHOOPOB.
BremmonHenne 1a0opaTOpHBIX M MpakTUYecKuxX pabor. JluarHocThka W ycTpaHEHUE
HEUCHpaBHOCTEN mpubopoB. BricTpanBaHue TUIIOTE3 HAa OCHOBAHUM MMEIOIIUXCS JIAHHBIX.
KoHcTpynpoBaHnue u MOi€IMPOBAHUE.

BrimonHeHue 3aaHUil IO YCOBEPIICHCTBOBAHHMIO MPHOOPOB. Pa3paboTka HOBBIX BapHAHTOB
onbIToB. Pa3paboTka M mpoBepka METOAMKH SKCIIEPUMEHTANbHON paboThl. PaboTa B Mambix
rpynnax. AHaJIM3UpYIOT, BEIOMpatoT 1 000CHOBBIBAIOT CBOE pelleHue, aeiictus. [Ipeacrasnenue
pe3ylbTaTOB MapHOW, TPYNIOBOM JEATEIbHOCTH. Y4YacTUE€ B JIMAJOre B COOTBETCTBUU C
IIpaBUJIaMU PEYEBOTO MTOBECHHUS.

8 kiaacce

DyleKTpUYeCKUe SIBJICHUSA.

Mukpomup. Mogenu atoma, cymecrtsoBaBune 10 Hayana XIX. Mctopust OTKpBITUS U ACUCTBUSA
raJlbBAHMYECKOTO 3NeMeHTa. Vcropust cosznmanust anekrpodopHoi MamuHbl. OneiT Bonbra.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

Hemoncmpayuu: (¢ ucnosib3oBanueM ooopynoBanusi «Touka pocray)

1. Mognenu aToMoB.

2. 'anbBaHUYECKUE PJIEMEHTHI.

3. Pabora 35ekTpoQopHON MalIMHBI.

4. OnsbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Cozanue ranbBaHMYECKHUX 3JIEMEHTOB U3 NNOAPYYHBIX CPEICTB.

2. DNEKTPUYECKHUIN TOK B KUJKOCTSX.

Xapaxmepucmuxka OCHOBHBIX BUJIOB JI€ATENBHOCTH:

VYrpaBistoT CBOEH MO3HABATEIHFHOM U YU€OHOH JIEATETLHOCTHIO TIOCPECTBOM ITOCTAHOBKH IIEJIEH,
MJIAaHUPOBAHUS, KOHTPOJS, KOPPEKIMH CBOMX JEHCTBUM M OIEHKM YCHEIIHOCTH YCBOEHUSI.
CpaBHHBAIOT CrOCOO W PE3yJNbTaT CBOMX JCUCTBHH C OOpas3IioM - JIUCTOM COIPOBOKIICHUS.
OOHapyxuBalOT  OTKJOHEHUs. OOAyMBIBAIOT TPUYUHBI  OTKJIOHEHWH. OCYIIECTBISIOT
CaMOKOHTpPOJIb ¥ B3aUMOKOHTpOJIb. Mcronp30BaHue M3MEpUTEIbHBIX MPUOOpOB. BolmonHeHue
71ab0paTOPHBIX U MPAKTHYECKUX padoT. J{[MarHoCTHKA U YCTpaHEHHE HEUCTIPABHOCTEH MTPHOOPOB.
BeicTpauBaHne TUIOTE3 Ha OCHOBAaHMM UMelOmMXcid JaHHbIX. KoHcTpyupoBanue u
MOJIEJTUPOBAHUE.

DJIeKTPOMArHUTHbIE SIBJICHHS.

MarautHoe Tojie B BemiecTBE. MarHuTHas aHoManus. MarHuTHbele Oypu. PasHOBUAHOCTH
AIIEKTPOU3MEPHUTEIBHBIX MPUOOPOB. Pa3HOBUIHOCTH AJIEKTPOABUTATEIICH.

Hemoncmpayuu (¢ ucnoab3oBanueM ooopyaosanus «Touka poctay):



1. HarnsgHocTh MOBeieHUsI BEIIECTB B MAarHUTHOM II0JI€.

2. IIpe3eHTanum 0 MarHUTHOM T10JIe 3€MJIM U O MAarHUTHBIX OYypsiX.

3. JleMOHCTpaIus pa3HOBUIHOCTEH IEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsiiHOCTh pa3HOBUIHOCTEH JICKTPOABUTATEIIECH.
Jlabopamopnvle pabomei: 1. VccnenoBanue pa3mudHbIX 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

VYrpaBisitoT CBOEH MO3HABATEIbHOM U yUeOHOM JIeATEIbHOCThIO TOCPEICTBOM ITOCTAHOBKH 1IEJIeH,
IJIAHUPOBAHUS, KOHTPOJS,, KOPPEKIHMH CBOMX JEHCTBUM M OLEHKH YCHEIIHOCTH YCBOCHUS.
CpaBHUBAIOT CIOCOO W Pe3yibTaT CBOMX JCUCTBHN C OOpa3loM - JIMCTOM COIPOBOXKICHUS.
OO6napyxuBalOT  OTKJIOHEHUsA. OOQyMBIBAIOT NPUYUHBI  OTKJIOHEHWH.  OCyIIECTBISIOT
CaMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTuyeckue siBJICHUS.

HcTouyHuku cBeTa: TEIUIOBBIE, JTIOMUHECHEHTHBIC, UCKYCCTBEHHBbIE. M3roToBieHHE KaMephl -
0o0CKypa W HCCle[OBaHHE H300pakeHHs C MOMOILBI0 MoAeau. MHOrokpatHoe H300pa’keHue
mpeaMeTa B HECKOJIbKUX IIOCKUX 3epKaiaX. M3roTOBUTh MEPUCKON U C €r0 MOMOIIbIO TPOBECTH
HaOmoneHus. lIpakTuyeckoe UCHOJNB30BAaHUE BOTHYTHIX 3€pKaj. 3pUTENbHbIE WIUIIO3UU,
MOpOKJIaeMblIe MpesioMiIeHneM cBeta. Mupaxku. PazButue BojgokoHHOM onTuku. Vcnons3oBaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu(c ncnosib3oBanueM ooopynoanusi «Touka pocray)

1. Pa3nuyHble ICTOYHUKY CBETA.

2. N3o6paxeHne npeaMera B HECKOJIBKUX MIOCKHUX 3€pKaax.

3. U300paxeHne B BOTHYTBIX 3epKaiax.

4. Ucnionb30BaHHe BOJIOKOHHOM ONTHKH.

5. YcrpoiictBo (hoToanmaparoB, KHHOMPOSKTOPOB, KAJICHIOCKOIIOB.

Jlabopamopnvie pabomoi:

1. U3roToBneHne kamepsl - 00CKypa U Mcciel0BaHue N300paKeHHs ¢ TOMOLIbI0 MOJAETH.

2. [IpakTyeckoe NpUMEHEHNE TUIOCKUX 3EPKaJl.

3. IIpakTHYecKoe UCIOIb30BaHUE BOTHYTBIX 3€PKal.

4. 3roToBiieHue nepuckona U HaOII01eHNs ¢ TTIOMOIIIbIO MOJIEIIH.

Xapaxmepucmuka 0CHOBHBIX 8U008 OesIMENbHOCHIU:

VYrpaBistoT CBOEH MO3HABATEIHHOM M yUeOHOM IeATeTbHOCTHIO TTOCPECTBOM ITOCTAHOBKH IIEJIEH,
IUTAHUPOBAHMSI, KOHTPOJIS, KOPPEKIMH CBOMX JAECUCTBUM M OLEHKHM YCIEIIHOCTU YCBOEHHUS.
Boigenstor  u QopMmynupyroT MO3HAaBaTENbHYIO 1€fb. BBIIENSIOT  KOJIMYECTBEHHBIE
XapaKTEepPUCTUKN OOBEKTOB, 3aJaHHbIe CJOBaMHU. [IpMHMMAIOT TMO3HABATENbHYIO LENb MU
COXPaHSIOT €€ MPH BHITIOJIHEHUH YI€OHBIX neicTBHil. OCO3HAIOT CBOM ACHCTBUs. FIMEIOT HaBBIKU
KOHCTPYKTHUBHOTO OOIIEHUS B MaJIbIX TPYIIaxX.

Yes0Bek 1 npupoa

ABTOMaTHKa B Hamiel sxu3Hu. [IpruMepsl HCIIOIB30BaHUS ABTOMAaTHUYECKHUX YCTPONCTB B HayKe, Ha
npou3BoJIcTBE U B ObITy. CpenctBa cBsizu. Pangno u teneBuaeHne. AJbTepHATUBHBIE HCTOUHUKU
sHepruu. Buael snekrpocranuuii. HeoOXonuMocTh HSKOHOMHUM MPUPOIHBIX PECYPCOB U
UCIIOJIb30BaHUs, HOBBIX SKOJIOTHYHBIX U O€30MacHbIX TexHooruil. Hayka u 6e30nmacHOCTb JIOeH.
Jemoncmpayuu: 1. poTroMatepuansl U CIANIBI IO TEME.

Jlabopamopnwvie pabomui: 1.I3yueHne NeHCTBUI CPEACTB CBSI3U, Paauo U TEIEBUICHUS.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esMeNbHOCTIU.

CamocrosTenbHO  (QOPMYIUPYIOT [O3HABATEIbHYIO 33Jady. YMET (WIM pPa3BHBAIOT)
CIIOCOOHOCTH C MOMOIIBIO BOIIPOCOB JTI0OBIBATh HEIOCTAIOILYIO HH(POPMAIHIO.

9 kjaacc

Kunematuka



CriocoObI onucaHus MeXaHHUecKoro aBrxkeHus. Cuctema orcuera. [IpsMonnHeliHoe ABUKEHUE.
[IpsamonuHeiiHOE paBHOMEPHOE IBMXKEHUE MO IUIOCKOCTH. IlepemenieHne u CKOpOCTh NP
PAaBHOMEPHOM TMPSAMOJUHEHHOM JABUKEHUU IO TIUIOCKOCTH. OTHOCHUTENBHOCTh JBUXKEHUS.
Cnoxenue nBwxkeHui. [IpuHIUI HE3aBUCUMOCTH ABWKEHUH. KpuBOIMHENHHOE IBUYKEHHUE.
JIBukeHwme Tena, OpOIICHHOTO MO/ YIJIOM K TOPH30HTY. PaBHOMEPHOE IBUKCHHE TIO OKPY>KHOCTH.
VYrnoas ckopocts. [lepuoa u yacrota Bpamienusi. CKOpocTb
U YCKOPEHHE MPU PABHOMEPHOM JBUKEHUHU 110 OKPYKHOCTH.
Jlabopamopnule pabomei(c ucnoab3oBaHueM odopyaoBanus «Touka poctay):

1. Uzydenwue nqBUXKEHHS CBOOOHO MAIAOIIETO TEa.

2. HW3yueHue IBUKEHUS MO OKPYKHOCTH.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008ANENLCKUX PAOOM.:

1. OrmpeneneHrie CKOPOCTH PABHOMEPHOIO JIBXKEHHUS TPH HCIOJIB30BAHUU TpEHaKepa

«OeroBast JOPOXKKa».
2. Hcropuueckass pEKOHCTPYKIUS ONBITOB lanuies 1O ONpeAeNeHUI0 YCKOpPEHUs
CBOOOJTHOTO TIAJICHUS TEJ.

3. Ilpunuumnsl paboTsl pruOOPOB A U3MEPEHHS CKOPOCTEH U YCKOPEHUH.

4. TlpumeHeHue CBOOOIHOTO MAICHUS JJIT U3MEPCHUSI pEaKIIUU YeIIOBEKA.

5. Pacuer Tpaektopuu JBMKEHUS TepcOHaxei pacckazos P. Pacma.
Xapakmepucmuxka OCHOBHBIX 6UO08 OesMelbHOCMU: YTEHHE U OOCYXKIEHHUE TEKCTa CcTaTel
MHTEPHET-CATOB, 00CYX/IECHUE [OKJIAJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHe 3ajad,
obcyxaeHue croco0oB perienus (moaroroska k OI'D no ¢usuke).

JAunamuka
WNuepunansueie cuctembl orcuera. Cuna. 3akonsl HproTona. J[BrrkeHue Tena moj JAEHCTBHEM
HECKOJIbKMX CHJI. J|BMKEHHE CHUCTeMBI CBS3aHHBIX Tell. JIMHaMUKa PaBHOMEpPHOTO JIBHKCHUS
MaTepHaJIbHON TOYKH MO OKpYyKHOCTH. Kiacchl cuit. 3akoH BCEMUPHOTO TATOTeHHUs. [[BukeHue
rianeT. MckycctBenHble cmyTHUKHM. CosiHeuHas cucteMa. Victopust pa3BUTHS NpeACTaBICHUH O
Bcenennoii. Ctpoenue u 3Bosorus BeenenHow.
Jlabopamopnuie pabomui(c HCTOIb30BaHNEeM 000pynoBanus «Touka pocray):
1. U3mepeHnue macchl Tena ¢ UCIOJIb30BAaHUEM BEKTOPHOIO Pa3JI0KEHUS CUJIIBL.
2. V3yueHune KHHEMAaTUKU U JUHAMUKU PaBHOYCKOPEHHOTO IBUKEHUS (Ha IPUMEpPE MAIIUHBI
ATByna).
3. HW3ydeHue TpeHHUS CKOJIBKEHUS.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:
1. Hcropuyeckas pekoHCTpyKLus onbITOB KynoHa 1 AMOHTOHA 1O ONpPeAETICHNIO BETNYUHBI
CHUITBI TPEHUS CKOJIBKEHHSL.
2. TlepBble HCKyCCTBEHHBIE CITyTHUKH 3€MJIH.
3. Kak ornmyaroTcs MexaHWYecKre TpOIEecChl Ha 3eMiie OT MEXaHWYECKHX MPOIIECCOB B
Kocmoce?
4. Tena Conneuynoit cucrembl. OTKPBITHS Ha KOHYHKE Tepa.
Xapaxkmepucmuka OCHOBHLIX 6U008 OesimenbHOCMU: UYTEHHE M OOCYXJEHHE TeKcTa cTraTel
MHTEPHET-CAlTOB, 00CYX/IE€HHE NOKJIaJ0B U MPE3CHTAllMi, COCTAaBJI€HHWE W pelIeHHe 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o puzuke).

HMmnyJbce. 3aK0H COXpaHEeHHS HMITYJIbCa
Nmnynsc. M3MeHeHne umnynbca MarepuaibHOM TOUkM. CucreMa Ten. 3aKOH COXPAaHEHUS
MMITyJIbCA.
IIpumepnvie membl nNPOEKMHBIX U UCCTIE008AMENLCKUX PAOOM.:

1. PeakTuBHOE BU:KEHHE B MPUPOJIE.

2. Paccnenosanue JITII ¢ momompio 3aK0Ha COXPaHEHHS UMITYJIbCA.
Xapakmepucmuka OCHOBHLIX 6U008 OesimenbHOCMU: YTEHHE M OOCYXKJEHHE TeKCTa cTaTel
MHTEPHET-CATOB, 00CYX/IE€HHE NOKJIaJ0B U TMPE3CHTAllMi, COCTAaBIEHHWE W peIIeHHEe 3ajad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).



Craruka
PaBHoBecue Tena. MOMEHT CHIIBL. Y CJIOBUS paBHOBECHS TBEPAOTro Tena. [IpocTeie MexaHU3MBI.
Jlabopamopnule pabomui(c ncnoab3oBanneM oGopynoBanus «Touka poctay):
Omnpenenenne HEHTPOB MacC Pa3IUYHbIX Tl (TpU crocoba).
Ilpumepnvie memvl npoeKmMubIX U UCCIEO08AMENLCKUX PAOOM.:

1. TIpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMIISIHKH J10 HEOOCKpeOa.

2. HccnenoBanue KOHCTPYKIIMU BEIOCHIIEA.
Xapakmepucmuka OCHOBHbIX U008 OesamelbHOCMU: YTEHHE U O0CYXKJEHHE TEeKCTa craTeit
MHTEPHET-CATOB, 00CYX/EHUE [OKIAJ0B W IPE3ECHTAllMi, COCTAaBIECHUE U pELICHHE 3ajad,
obcyxaeHue crnocoooB pemieHus (moaroroska k OI'D o ¢uzuke).

Mexanu4deckue KoJ1e0aHUsA U BOJTHbBI
Mexanuueckue konebanusa. IIpeoOpa3oBaHue »HHEPIUM MpPU MEXAHUYECKHX KOJICOAHUSX.
MaremaTuueckuii M NpyXUHHBIA MasTHUKM. CBOOOAHBIE, 3aTyXarollU€ M BBIHYX/ICHHBIC
Kosiebanus. Pesonanc. Mexanuueckue BOHBL. J{JIMHA U CKOPOCTH BOJIHBL. 3BYK.
Jlabopamopnule pabomoi(c Mcnob30BaHHeM 060opynoBaHus «Touka pocTay):
N3yuenne koneOaHuii HUTSHOTO MasiTHUKA.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. CrpyHHbIE My3bIKaJIbHBIE HHCTPYMEHTHI.

2. KonebarenbHble CUCTEMBI B IPUPOJIE U TEXHUKE.
Xapakmepucmuka OCHOBHbIX 6U008 OesimelbHOCMU: YTEeHHEe W OOCYXJEHHWE TeKCTa CTaTel
UHTEpPHET-CAliTOB, OOCYXKJEHHE [OKJIaJOB M INpEe3eHTAalUi, COCTaBIEHHWE M pELIeHUEe 3ajad,
obcyxaeHue cnocoooB pemienus (moaroroska k OI'D no dusuke).

DJIEeKTPOMarHuTHbIe KoJIeOaHUsI U BOJIHBI
[Tepemennslit anexTpudeckuit Tok. KonebarenbHelii KOHTYp. BeIHYXIeHHbIe U cBOOOIHBIE OM
Kosie6aHus. DM BOJIHBI U MX CBOWCTBA.
IIpumepnvie memovl nPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
[TpyHIMIIBI pagUOCBSI3U U TEJIEBUACHHUS.
Bnusaue OM uznyyeHuil Ha KUBbIE OpraHU3MBI.
N3roroBieHne yCTaHOBKH JUIsl IEMOHCTPAMH ONBITOB 10 OMMU.
OnexTpoMarHuTHoe uzinydenne CBY-neun.
5. Hcropuueckas peKOHCTPYKIUS OIIBITOB AMIepa.
Xapakmepucmuka OCHOBHbIX 6U008 OesimenbHocmu: YTEeHHEe M OOCYXKJEHUE TeKCTa cTaTed
UHTEpPHET-CAliTOB, OOCYXJEHHE [OKJIAJOB M INpEe3eHTallMi, COCTaBIEHHWE M pELIeHHEe 3ajad,
obcyxaeHune cnocoooB pemienus (moaroroska k OI'D no duzuke).

N

Onruka
Hctounuku cera. [leficTBus cBeTa. 3aKOH NPAMOJIMHEWHOTO PacHpOCTPAHEHHUs CBETA. 3aKOH
oTpaxkeHus cBeta. [locTpoenue n3o0pakeHni B IUIOCKOM 3€pKajie. 3aKOH IPeIOMIIEHHUS CBETa Ha
IUIOCKOM TpaHuLE JBYX OJHOPOJHBIX Npo3pauHbIX cper. llpenomnenue cBera B INpu3Me.
Hucnepcust cBera. SIBieHuME NOJHOrO BHYTPEHHEro oTpaxeHus. JIuH3pl. TOHKHME JIHMH3BIL.
[TocTtpoenne n300pakeHUil, co3gaBaeMbIX TOHKMMHU JHH3aMU. ['7a3 u 3peHue. Onrtudeckue
puOOopHI.
Jlabopamopnvle pabompi(c ncnoab3oBaHueM odopynoBanus «Touka pocray):

1. DxcnepuMeHTanbHasi MPOBEPKA 3aKOHA OTPAKEHUSI CBETA.

2. H3mepeHue nokasaress IpeaoMIIEHHUS BOIBI.

3. H3amepenue HOKYCHOTO PacCTOSHUS COOMPAFOIIEH JIMH3HI.
Ilpumepnvie memvl NPOEKMHBIX U UCCTIEO008AMENLCKUX PAOOM.:

1. Wcropus uccnenoBaHusi CBETOBBIX SIBICHHI.

2. Hcropuueckast peKOHCTPYKIHs Teneckona ["amues.

3. HsrorosieHue KajaeigoCcKoIIa.



Xapakmepucmuka OCHOBHLIX 6U008 OesimenbHOCMU: YTEHHE M OOCYXJEHHE TeKCTa cTraTel
UHTEPHET-CANTOB, OOCYXIEHHE JOKIAJ0B M TPE3CHTAIMH, COCTaBJICHWE W pEUICHHE 3aad,
obcyxaeHue crnoco0oB perienus (moaroroska k OI'D no ¢usuke).

®Du3uKa aTOMa U AaTOMHOIO0 /Ipa
Crpoenue aroma. [lornomnienue u ucmyckanue cBera aromamu. OnTuyeckue CreKTpbl. OTBITHI
Pesepdopna. [Inanerapnas mozens atoma. CTpoeHHe aTOMHOTO siipa. 3aps0oBO€ U MaccoBOE
qucia. SlaepHbie CUibl. DHEPTUs CBS3U aTOMHBIX SI€p. 3aKOH paJMoaKTUBHOTO pacnana. Aibda-
u Oera-pacnazabl. [IpaBuna cmemenus. Snepusie peakuuu. Jlenenue u cuHTe3 saep. SAnepHas
sHepreTuka. Mcrounuku s3neprun CosiHua u 3Be3a. Peructpanus saepHbIx u3nydeHuid. Bousnue
pPaZMOaKTUBHBIX H3JIyYEHUN Ha >KMBBIE OpraHu3Mbl. Jlo3umerpusi. DKOJOrHYecKHe MmpoOIemMbl
AIEPHOMN SHEPTETUKH.
Ipumepnvie memol nNPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. Ucropus uzydenus aToma.

2. Wsmepenue KIIJI conneunoii 6aTtapeu.

3. HeBuammeble n3nydeHus B CIIEKTPE HArPETHIX TEIL.
Xapaxmepucmuka O0CHOBHBIX U008 OesmenlbHOCMU. YTEHHE W OOCYXKICHHE TeKCTa crarei
MHTEPHET-CATOB, 00CYX/IE€HUE JOKJIaJ0B MU MPE3CHTAllMd, COCTABJIEHUE U pElIeHHE 3ajad,
o0cyxaeHue cnoco0oB perienus (moaroroska k OI'D o pusuke).

@opMbl OpraHu3anuu 00pa3oBaTeIbHOTO Mpouecca:

- TPYNIIOBAs;

- UHIUBUYyalbHas;

- (ppoHTaNBHAS.

Benymme TexHosoruu:

Hcnons3yloTcsi 3JIeMEHTHI CIEAYIONIMX TEXHOJOTH: MPOEKTHAs, MPOOJIEMHOTO OO0y4YeHus,
WH(OPMAITMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBIIUICHUS, MPOOJIEMHOTO JTUAJIOTa,
UTpoBasl.

OcHOBHBIE METO/IbI PAGOTHI HA YPOKE:

Benymumu metonamu oOyueHUs SBISIOTCSA: YaCTMYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJICTTMPOBAHUS, AKCHOMATHICCKHI METOI.

DopMbI KOHTPOJIA:

Tak KaK 3TOT Kypc SIBJIIETCS JOMOJIHUTEIBHBIM, TO OTMETKA B OaJljlaX HE CTaBUTCS.

VYyamuiics yduTcs OIeHHBaTh ceOS M JAPYyrUX caM, 9YTO I[IO3BOJISIET pa3BUBATh YMEHUS
caMOaHajM3a W CIIOCOOCTBYET Pa3BHTHUIO CAMOCTOSITEIbHOCTH, KaK CBOWCTBY JIMYHOCTH
yuarerocsi. BuisBleHHE TPOMEXKYTOYHBIX M KOHEYHBIX PE3YNIbTATOB YYAIIUXCS MPOUCXOAUT
Yyepes MPaKTUIECKYIO JIeATETbHOCTh; 3a4eTHBIC Pa0OTHI:

* TeMaTudeckas MoJ0OpKa 3a7ad Pa3IMyHOTO YPOBHS CIOXHOCTH C MPEACTABICHUEM Pa3HBIX
METOJIOB ~ pEHICHHS B  BHJIE TEKCTOBOI0  JOKYMEHTAa, mpe3eHTanmuu, G-
aHMMAIHH, BUIEOPOJINKA WK WED - cTpaHHIbl (caiiTa)

* BBICTaBKa MTPOCKTOB, IIPE3CHTAIIN;

* JIEMOHCTpAIUs DKCIEPUMEHTa, KaYeCTBEHHON 3a/1ayll C KaueCTBEHHBIM (YCTHBIM WM B BUJC
MPWIOKEHUS, B TOM 4YHCIIC, MPE3CHTAIMCH) ONMMCaHWEeM Ipolecca Ha 3aHATHH, (ecThBaie
HKCIIEPUMEHTOB; (PU3MUYECKUE OTUMITHA/IBI.



KajsengapHo-temaTtudeckoe mJjaHupoBaHue 7 KJiace

Ne Ne Hara Tema 3ansaTust Hcnonb3oBanue MIpUMEYaH
YpoK | m/m MIPOBEJICHU odopynoBaHus ue
a s HeHTpa
Mia | ®ak CCTeCTBeHHOHaqu?ﬁ
. T ¥ TEXHOJIOTH4YeCKOMH
HalnpaBJIeHHOCTel
«Touka pocra»
1. BBenenue (14)
BBoanoe 3anstue. Llenu u | Komnbsrorepaoe
3amaun  Kypca. TexHuka | o0opynoBaHue
1 1 0€30MMacHOCTH.
2. PoJsib 3kcniepuMenTa B KU3HU YesioBeKa (34)
Cucrema eaunul, | KomnbrorepHoe
TIOHSTHE O obopynoBanue
MPSMBIX H  KOCBEHHBIX
2 1 M3MEPEHUSIX
duznyeckuit O6opynoBanme TUTST
9KCIIEPUMEHT. JIEMOHCTpAIHiA
Buer (bU3UIECKOTO
9KCHEPUMEHTA.
[TorpemHocTs N3MEPEHHUS.
Bunanr
MOrPEMTHOCTEN
n3Mepenus. Pacuér
3 2 MOTPEIIHOCTH U3MEPEHUSI.
JIaGoparopHas paboTa O6opynoBanue as
«3mepenue o0bema | 1abopaTopHbIX padoOT U
TBEPJIOTO YUEHUYECKUX OMBITOB
Tena. IIpaBuna
odopmieHus
4 3 71a00paTOpPHON PaOOTEHI.
3. Mexanuka (74)
PaBHOMEpHOE u | O6opynoBanue s
HEpaBHOMEPHOE 1abopaTOpHBIX paboT U
5 1 JIBUKCHUSL. YUEHUYECKUX  OIBITOB
Ipadueckoe (Ha 0a3e KOMIUIEKTOB
Mpe/iCTaBIeHHE i OI'9)
6 2 JIBHOKEHUS.
Pemenne  rpaduueckux
3amad,
pacuer MyTH M CpeIHei
CKOpPOCTH
HEPaBHOMEPHOT'O
7 3 IBUOKEHUS.
8 4 [lonsatne  wHepuMM U




UHEPTHOCTH.
Lentpobexnas cuia..

Cuna ympyrocrtu, cuia
TPEHHUSI

10

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCHUMOCTHU

CHITBI yIIPYTOCTH,
BO3HUKAIOIICH B
MPYXUHE, OT CTEICHU
nedopmaru
MIPYKUHBD».

11

JlaboparopHast pabota
«Omnpenenexue
KodunmenTa

TpPEeHUsI Ha TPUOOMETPEN.

ObopynoBanue is
J1a00paTOPHBIX PaboT U
VUCHUYECKUX  OIBITOB
(Ha 0a3e KOMIUIEKTOB
st OI'D)

5N

. I'uapocraruka (8 1)

12

[InotHOCTh. 3amaua maps
I'epona

13

Pemenue 3ama4 Ha pacyueT
IIJIOTHOCTHU
BCIICCTBA.

O6opynoBanwue TUTST
JIEMOHCTpAaIui

14

JlaBlleHHE B KHUJIKOCTH H
raze. 3axoH Ilackais.
CooOrmaromuecs COCy/Ibl.

15

I'mppaBinnueckue
MAalINHBbI.

16

BelTankuBaromass  cuia.
3akoH Apxumena.

17

JIaGoparopHas paboTa
«BrprsicHeHne YCIOBUS
TUTaBaHUS

TEI.

18

bioxk 3amau Ha 3akoH
ITackans,
3aKOH ApXuMena.

19

bioxk 3amau Ha 3akoH
ITackans,
3aKOH ApXuMena.

ObopynoBanue s
ab0paTOPHBIX PaboT U
YUEHUYECKUX  OIBITOB
(Ha 0a3e KOMIUIEKTOB
IS oro.
O6opynoBanmne TUTST
JIEMOHCTpALUI

9]

. Cratuka (4 4)

20

bnok. Peruar.

ObopynoBanue JUIS
JIEMOHCTpALI

21

PaBHOBECHE TBEpIBIX TEIN.
MowmenT cunsl. [IpaBuno
MOMEHTOB.

22

Lentp TSKECTH.
HUccnenosanune




Pa3IMYHBIX
MEXaHUYECKUX CHCTEM
JlaGopaTopHas pabota
«M3roroBnenue
paboTaromiei
CHCTEMBI OJI0KOB
(momucmacrt).
Odopmnenue
23 4 paboTHI.
6. TensioBble siBjieHus1 (9 )
Paznoobpasue TemnoBbix | Kommnbrorepaoe
SIBJICHUH. TemmoBoe | obopynoBaHue.
24 1 paciivpeHue Tel. ObopynoBanue s
JlaGoparopras paGota 1ab0paTOPHBIX padOT U
«VM3MeHeHus THEI Tema | Y 1CHAICCKUX OIILITOB
npu
HarpeBaHuu "
25 2 OXJIQXKICHUNY.
JlaboparopHas pabota KommerotepHoe
«M3mepenune yaenpHOu o0opyaoBaHue.
TEIUIOEMKOCTH pa3ianyuHbiX | Ob6opyaoBanue s
BEIIIECTBY. nabopaTopHBIX paboT u
26 3 YUYEHHUYECKHX OIBITOB
[InaBnenue 51
OTBEp/ICBaHHE.
P KommnberorepHoe
JIaGoparopHas pabota
obopynoBaHue.
«IlnaBnenune mapadunay,
O6opynoBanue ajst
JIaGoparopHas paboTa
71a00paToOpHBIX paboT U
«HaOmronenune 3a
YUEHUYICCKUX OMBITOB
TJIaBJICHUEM
27 4 JIBIa»
Pemenue 3a7a4 Ha | KommnbrorepHoe
ypaBHEHUE TEIUIOBOTO | 00OpYAOBaHUE.
OanaHca, pacuér | ObopynoBaHue s
28 5 TEIUIOBBIX TPOLIECCOB nabopaTOpHBIX paboT U
Vcmaperne 4 | YICHHUECKHX OIBITOB
29 6 KOH/JICHCALIUSL.
CoctaB atmMocdepsl, KommnbsrorepHoe
HaOII0IcHUE TIepexoaa obopyioBaHuUE.
HEHACBIIEHHBIX MTApOB B
30 7 HaCEIIEHHEIE.
BnaxnocTs BO3mMyxa Ha
31 8 pa3HbIX KOHTHHEHTAX
32 9 Tennora cropanusi.
7. lloBTOpeHue (2 4)
33 1 [ToBTOpenue
34 2 Urorosoe 3ansrue




KaneﬂuapHO-TeMaTuqecxoe IIAHHU

oBaHHe 8 KJ1acc

Ne HMara Tema 3ansTust Hcnoan3oBanue | mpumedaH
n/n MpOBeACHUs o0opynoBaHus ue
Huan | Pakr nenTpa
eCTeCTBEHHOHAY
YHOI "
TeXHOJIOTHYeCKO
i
HANIPaBJIEHHOCTE
il «Touka pocray»
1. Beenenue (14)
BBognoe 3ansarue. Llenmn u | KommnbrorepHoe
3amaun Kypca. TexHuka | o6opynoBaHue
1. 1 0€30MaCHOCTH.
2. lloBTOpeHue u3y4eHHOro B 7 kiaacca (3 1)
MexaHuueckue SBJICHHSL.
XapakTepuCTUKHU
MEXaHHYECKOTO
2. 1 JIBIDKCHUSL.
JlaBieHue B )KUJIKOCTSX H
3. 2 ra3ax.
4 3 TennoBsie sBICHMUS.
3. DunekTpudeckue sipjaeHus (104)
Muxkpomup. Mopnenu | OGopynoBaHue
aToMma, TUTST
CYLIECTBOBABILINE 70 | IeMOHCTpaluii
4 1 Havana XIX B.
Hcropus otkpeitust ¥ | KommnberorepHoe
JecTBUS o0opyoBaHue
rajlbBAaHUYECKOTO
5 2 JJIEMEHTA.
Hcropus CO3/1aHUA
ANEeKTPOPOpHOI
6 3 MaIIHHbI
OnbIThI Bonsbta. | KomnberoTepHoe
DNeKTpUUeCKU o0opynoBaHue
7 4 TOK B DJIEKTPOJIUTAX.
Pemenue 3anau Ha ObopynoBanue
3aKOHBI MOCTOSTHHOTO | IS
8 5 TOKa JEMOHCTpPALINI
DIIEKTpUYECKUE 11(S1178
JlaGopatopHass ~ pabota
«COopKa 3IIEKTPUYECKUX
Lernen 1o
9 6 MIPUHITUTITHATIBHON CXeMe»
Habmonenue O6opynoBanue
3aBHUCHUMOCTH IE
COINIPOTUBIICHUS JIEMOHCTpAIIHA
MIPOBOJHHKA OT
10 7 TEMIEPATYPHI.




JlaboparopHast pabota O6opynoBanue
«Omnpenenenue U1
CTOMMOCTH 71a00paTOPHBIX
M3pacX0I0BaHHOI pabor u
ANEKTPOIHEPTHH YUEHUYIECKUX
1o MOIIHOCTH | OMBITOB (Ha Oasze
MOTPEOUTENS U 110 KOMIUICKTOB  JJIst

11 8 CUYETUUKY» ors
Pemenwne 3amaq O6opynoBanue
Ha TEIUIOBOE JAeHcTBHE | JIs

12 9 TOKa JIEMOHCTpaLMUH
Pacuér anexrpuueckux | O6opynoBaHue
LIETIECH. [IpaBuna | s

13 10 Kupxroda. JTEMOHCTPAIHI

4. Dj1eKTPpOMarHuTHbIe siBJeHud (44)

OneKTpOMarHuTHbHIE Ob6opynoBanue
SIBIICHUSL. TUTST
DNEKTPOU3MEPUTEIBHBIE | JEMOHCTPAIIHIA

14 1 IpUOOPHI.
Marnutnas  anomanus. | O6opynoBanue
MarnutHnsie TS

15 2 Oypu JIEMOHCTpALIHIA.
JlaGoparopuass ~ paGora | O6opynoBanue
«Mcnonp3oBanue g
ammepmMerpa U | 1abopaTOPHBIX
BOJIETMETpA IIst | paboT u
oTnpeaeneHus YUEHUYECKUX
XapaKTePUCTHK ombITOB (Ha 0Oasze

16 3 AIEKTPUUYECKON e KOMIUIEKTOB IS
Pa3znoBugHOCTH ora
BJIEKTPOJBUTATEIICH.

17 4

5. OnTuyeckue siBjaeHus (11 v)

Ucrounuku ceera: | O6opynoBaHue
TEIUIOBHIE, TUTST
JFOMUHECIICHTHEIE, JIEMOHCTpPAIIHHA

18 1 CBETOJMOJTHBIE
MHorokparHoe
n300pakeHne
mpeaMeTa B HECKOJIbKUX
TIOCKHX

19 2 3epKaax.
NsrotoButk nepuckon u ¢ | O6opynoBanue
ero TUTS
MTOMOIIIBIO MIPOBECTH | JIEMOHCTpaIit

20 3 HaOJIOICHUS
Pemenue 3agau Ha 3aKOH

21 4 OTPaKEHUS.
Hucnepcus CBeTa.
Paznoxxenue oenoro

22 5 CBETA B CIICKTP.




23

IIpakTueckoe
HCIIOJI30BaHUE
BOT'HYTLIX 3CpKaJl

O6opynoBanue
UL
JEMOHCTPALMI

24

3pUTENBHBIE WIUTIO3UH,
IIOPOKIaEMbIE
IIPEJIOMIICHAEM

ceera. Mupaxu.

25

Pa3Butue BOJIOKOHHOH
OITHKHA

26

HWcnonk3oBanue 3aKOHOB
CBeTa B
TCXHHUKC

27

10

3peHue OIHUM U JBYMS
ria3amu

28

11

3BYK U CIIyX

O6opynoBaHue
IS
JIEMOHCTpALII

6. Yesro

BeK U npupoaa (6 4)

29

PazButue 3HAaHUHI 0
NpUPOAE M TEXHUYECKHUI
porpecc

30

Hcropuueckas JIEHTa
(U3NYECKUX OTKPBITHH.

31

ABTOMaTHMKa B HaIleHd
JKA3HU .

32

Panno u teneBuneHune

33

[Mxana
3JIEKTPOMATrHUTHBIX BOJIH.
Bnusuue
3JIEKTPOMATrHUTHBIX
W3JIy4YCHUHM Ha JKHUBBIE
OpraHU3MBbl.

34

ATnbTepHaTUBHbBIE
HCTOYHHUKHU

DHEPTUM. Bunanl
BJIEKTPOCTAHIUN

Kommberoreproe
o0opynoBaHue




KanengapHo-temaTnyeckoe nuiaHupoBaHue 9 Kiace

No Jara nposenenusi | Tema 3aHATHS HUcnoab3oBaHue | MpUMeEYaH
n/n Mnoan | ®axr odopynoBanust ue
LHeHTpa
€CTeCTBEHHOHAY
YHOU 7
TeXHOJOTH4€eCKO
i
HANMPAaBJEHHOCT
el «Touka
pocTtay
1. BBenenue (14)
BBognoe 3ansarue. Lenu u | KomnbrorepHoe
3amaun  Kypca. TexHuKa | 000pynoBaHHE
1 0€301IacHOCTH.
2. Kunemartuka (7 1)
Crioco6b1 onucanus Ob6opynoBanue
MEXaHUYECKOTO IBUKEHUS | IS
2 JIEMOHCTpaLMi
IIpsamonnHenHoe Ob6opynoBanue
paBHOMEpHOE TUTSt
JIBUKEHHE TI0 TIOCKOCTU? | AEMOHCTpalui
Cmotps
n3 KaKou TOYKHU
3 Ha0II0NaTh
OTHOCHUTENBHOCTD Ob6opynoBanue
JIBIDKCHHSL. TUTSt
4 CI10’xeHH€e OBYKEHHUI. JIEMOHCTpALIUI
Jlabopamopusie pabomul: | O60pynOBaHHe
«3yuenune JBWKEHHUS | I
cBOOOHO 1a00paTOPHBIX
MaJaroero Tena», | pabor u
«3yuenne YYEHHYECKUX
JIBUYKEHUS Tena 0 | OIBITOB
5 OKPYKHOCTH»
Kak wu «kynma monerena | OGopynoBaHue
BUILIHEBAsI TUIS
KOCTOYKA? Pacuer | nemoncTpanmit
TPaeKTOPUH
JIBIDKCHHUS Tem "
[IEPCOHAKEN
pacckazoB  P.Pacmy o
6 MioHxay3eHe
HcTtopuueckas O6opynoBanue
PEKOHCTPYKIUS TUIS
ONBITOB T'amunes Mo | JEMOHCTpALHA
ONpEIETICHUIO
7 YCKOPEHHUS g.




Onpenenenue CKOpoCTU Ob6opynoBanue
PaBHOMEPHOTO JIBMKEHUS | JJIst
pH JIEMOHCTpALIUI
MCIOJIb30BaHUU
TpeHaxepa
8 «OeroBast JOPOXKKay.
3. Innamuxa (84)
Cuna BOJIH, cuna | ObopynoBaHue
yOEXKICHUS WU JUTSI
cuiia - ¢dusnueckas | JeMOHCTpalUii
9 BeNMYUHA?
Jlabopamopnas paboma: | O6opynoBanue
10 «M3Mepenne Macchl Tennay | ISt
JBuxenne  Tema  TOJ 11a00paTOPHBIX
JIEVCTBUEM pador
HECKOJIbKUX CHIT YICHHHCCKHUX
11 OTIBITOB
JBuxenue cuctemsl | O6opynoBanue
CBSI3aHHBIX TUTSI
12 Tel JEMOHCTPALIHI
Jlabopamopnvie O6opynoBanue
pabomol: «U3yuenue | mist
TPCHHUSI CKOJIBKCHHSI 1a00paTOPHBIX
pabor
YUEHUIECKUX
13 OMBITOB
Hunamuka paBHOMepHOro | OO0opynoBaHue
JBUKEHUS 110 OKPYXHOCTHU | AJIs
14 JIEMOHCTPALII
Uctopus pa3Butusi | Ob6opynoBanue
MpECTaBICHUI s
0 Bcenennoii. ConHeuHasi | 1€MOHCTpALIM
15 CHCTEMa.
OtkpeiTuss Ha KoHuMKe | OGopynoBaHue
nepa. TUTST
IlepBbie MCKYCCTBEHHBIE | IEMOHCTpalUid
CITyTHUKH
16 3emuy.
4. UmnyJbce. 3aKoH coxpaHeHusi UMNyJabca (349)
17 Kax BHI IXTy Ha30BeTe... KommnsrorepHoe
PeakTBHOE nBU)KEHHE B obopyznosatue
18 MIPUPOJIE.
PaccnenoBanune [TII c¢ | KomnbrorepHoe
MOMOIIIbIO obopynoBaHue
3aKOHA COXpaHCHHUS
19 MMITyJIbCa

5. Cratuka (24)




Jlabopamopnas paboma: | OGopynoBaHnue
«OrmpeneneHne  LEHTPOB | JUIsS
macc 71a00paTOPHBIX
pasnmuuHbIX  Ten  (Tpu | pabot u
crocoba)» YUEHUYECKUX
20 OTIBITOB
IIpumeHeHue npocteix | KomnberorepHoe
MEXaHHU3MOB B | o0opynoBaHue
CTPOUTEINIbCTBE: oT
3eMJISTHKH 10
21 Hebockpeba
6. Mexanuveckue Kojie0anusi 1 BoJHbI (34)
Bunpl mastHukoB u ux | OGopynoBaHue
22 KosieOaHui TUTSt
23 Urto nepeHocHT BoJiHA? ACMOHCTpallH
KonebaTenbHble cHCTEMBI
24 B IIPUPOJIE U TEXHUKE
7. DJIeKTPOMATHUTHBIE KOJIeOAHUS ¥ BOJHBI (24)
DKCTIepUMEHTaTbHAS KomnerorepHoe
MpoBepKa o0opynoBaHue
25 cBOMCTB DM BOJIH.
HccnenoBanue KommerotepHoe
AIIEKTPOMAarHuTHOTO o0opynoBaHue
26 n3nydenuss CBU-neun
8. OnTuka (44)
. UsrotoBnenune moaenu KomnerorepHoe
27 KaJICH TOCKOTIA. o0opynoBaHue
DKcrepuMeHTalbHas Ob6opynoBanue
IIpOBEpKa IE
28 3aKOHA OTPAKEHUS CBETA. | IEMOHCTpAIUil
Jlabopamopnas paboma: | ObopynoBaHue
«M3mepenue nokazarenst | s
MIPETIOMIICHUS BOJBI» 1a00paTOPHBIX
pabot u
YUEHUYECKUX
29 OITBITOB
Kax otnuyarotes | O6opynoBaHue
MoKa3aTeNu IE
MPENOMIIEHUSI  [IBETHOTO | IEMOHCTpAIUit
30 CTEKJIa
9. ®du3uKa aToMa U ATOMHOT0 siApa (44)
[Tornomenune u | KomnberorepHoe
UCIyCKaHHE CBETa o0opyoBaHue
aTOMaMH. Onruyeckne | KomnerotepHoe
31 CIIEKTPBHIL. obopynoBaHue
N3mepenue KITJ
32 COJIHEeYHOU OaTapen
Bnusinue paanoakTUBHBIX
U3JIy4CHUM Ha  JKUBBIC
33 OpTaHU3MBI




34

CrocoOBI 3alIuThI OT
palMOaKTUBHBIX
W3JTy4YCHU I




