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IlosicHUTENILHANA 3aNIHCKA

PaGouas mporpamMma BHEYPOUHOU esSTeTBHOCTU 1o (usmke s 7 - 9 K1accoB cocTaBneHa
Ha OCHOBE IIPHMEPHOH IporpamMmel mo ¢usuke mias 7 — 9 kimaccos (nmox penaxkuueit Kysnernosa
A.AL), M.: «Ilpocsemenuen, 2017 # COOTBETCTBYET
- ®enepanbiHoMy 3akoHy «O6 obOpasoBanum B Poccmiickoit Dezpepammm» Ne273-03 ot
29.12.2012 ropna;
-OenepanpHOMy — 00pa3oBaTebHOMY — CTaHAApPTY  OCHOBHOro  obmiero  obpasoBaHms,
YTBEPKAEHHOMY mpHuKazoM MunuctepcTBa obpasoBanus U Hayku PD Nel897 or 17.12.2010
roza;
-TIpukasy MunuctepctBa obpasoBanust u Hayku P@® Nel577 or 31.12.2015 ™ O BHeceHuu
u3Menenuil B (enepanbHbiit 00pa3oBaTENBHBIA CTaHAAPT OCHOBHOIO 00INEro oOpasoBaHus,
yTBEpXKIEHHBI TTpuka3oM MunuctepctBa obpazoBanus u Haykn PO» Nel897 or 17.12.2010
roaa»
-ObpasopaTenbHOM IporpaMMe OCHOBHOTO 0011ero oopa3oBaHus,
-YueGuomy miany OV,
- IIpuMepHO# TIporpaMMe OCHOBHOTO 001ero obpasoBanus 10 (Gusuke (0a30BBIH YPOBEHB).

[Iporpamma paccuntana Ha 35 yacoB — 1 yac B Hezenmo B 7 kiacce, 35 9acoB — | Jac B
Heneno B 8 knacce, 34 gyaca — 1 gac B HeZemo B 9 kimacce.

Jlaunas paGowasi TporpaMma BHEYPOUHOM AeATeNsHOCTH mo (Gusmuke i 7 — 9 Kiaccos
cOCTaBjieHa C YY&TOM METOAMYECKHX PEKOMEHIAIMi 110 CO3JaHMI0 M (QYHKIHOHHPOBAHUIO B
001e00pa3oBaTeIbHEIX OPraHU3alusX, PAaclOJIOXKEHHBIX B CENbCKOH MECTHOCTH MU MAallbIX
ropojax, IEHTPOB 0Opa3OBaHUS ECTECTBEHHO-HAYYHOH M TEXHOJIOIMYHON HanpaBIeHHOCTEN
(«Touka pocta») (yTBep)KIEHBI pacHopspkeHHeM MHUHHCTEpCTBa NPOCBEMIEHUsT POCCHHCKOM
@enepanmu ot 12.01.2021 r. Ne P-6) u mnpemycMaTpWBaeT MPOBEACHHE 3aHATHH C
UCIoJIb30BaHueM obopynoBanus neHTpa « Touka pocra»

IlianupyemMblie pe3yJbTAThI OCBOEHHSI MNPOrpaMMbl  BHEYPOYHOH  /IeATeJIbHOCTH
«3anumarensHas ¢usuka» (¢ Hcnoib3oBanueM obopynosanusi «Touxa poera»)s 7-9
KJaceax.

Peanu3zaiius mporpaMMel CIIOCOOCTBYET JOCTHIKEHHIO CIEYIOIMIHNX Pe3yIbTaToB:
JInaHocTHBIE:

B cepe IMUHOCTHBIX YHUBEPCATBHBIX YUeOHBIX NEHCTBIM ydarmuxcs:

* yue6HO-MO3HABATENLHEI MHTEpEC K HOBOMY y4eOHOMY MaTepuaiy U Crocobam perieHHs
HOBOMH 3a/1auu;

 OpHEHTAllMs HA MOHWMAHWE MPHYHMH ycliexa BO BHEYUeOHOH JAEATEIBPHOCTH, B TOM YUCIE HA
caMOaHaM3 M CAaMOKOHTPOJIb pe3y/ibTara, Ha aHald3 COOTBETCTBHS PE3YJILTaTOB TPEOOBAHUIM
KOHKPETHOH 3a0a4H,; :

* CIIOCOOHOCTH K CAMOOIEHKE Ha OCHOBE KPUTEPHEB YCIIEITHOCTH BHEYUEOHOH NeATEbHOCTH;
Obyuarowuiicss NOLY4UN 603MOIICHOCTb 0N (POPMUPOBAHUSL!

e BHYTPEHHEM NO3MIUM INTKOJBPHMKA HA YPOBHE MOJOXHUTEIBPHOIO OTHOIIEHMA K IOKOJE,
MOHUMAaHHS HEOOXOIUMOCTH YYEHHUS, BBIPAKEHHOTO B Ipeobnananuu y4eOHO-TI03HABaTEIbHBIX
MOTHBOB;

* BRIP@KEHHOM yCTONUNBO# yueOHO-T0O3HABATEILHOW MOTHBALIMY YUCHHU;

* YCTOMYHBOTO y4eOHO-TI03HABATEILHOTO HHTEPEca K HOBBIM OOIIMM criocobaM pelIeHus 3anad.

MeranpeaMeTHbIE:

B chepe perysiTHBHBIX YHUBEPCANBHBIX yUeOHBIX NEHCTBIN yIalUXCs:



* IJIAHUPOBATH CBOW JEHUCTBHS B COOTBETCTBUM C IIOCTABICHHOM 3a/auei U YCIIOBUAMH €€
peaiu3aiuy, B TOM YHCJIe BO BHYTPEHHEM IUTaHE;

* YUMTHIBATh yCTAHOBJICHHBIE IPABUIIA B INIAHUPOBAHHH M KOHTPOJIE CII0co0a peleHH:s;

* OCYINECTBIATH HTOrOBBIM U IIOMIATOBBIA KOHTPOJIE [I0 PE3YIBTaTY,

° OLIEHWBATH IIPABUILHOCTH BBIIIOJHEHUS! NeMCTBUS Ha YPOBHE alleKBATHON PETPOCTIEKTHBHOM
OIIEHKH COOTBETCTBHSI PE3Y./IbTATOB TPeOOBaHHAM JAHHOH 3aa9H U 3a/1a4HO# 001acTH;

* ajleKBaTHO BOCIPHHAMATH MPEIJIOKCHUS W OIEHKY YYWTeNed, TOBapHINed, pomuTtenedl u
IPYTHX JIFOJIEH;

* pa3IuyaTh cocod U pe3ynpTar AeHCTBHS.

Obyyarowjuiicsa ROTYHUmM 603MONCHOCHL HAYYUMCAL!

* B COTPYIHHYECTBE C YUUTENIEM CTABUTH HOBBIE yUeOHbIE 3a/1a4H;

* MMPOSIBJIATE [I03HABATEIIEHYIO HHUIIMATHBY B y4eOHOM COTpPY/IHHYECTBE,

* CaMOCTOSTENIFHO aleKBaTHO OLEHHBATH IPABUJIBHOCTH BBINOJHEHHS NEHCTBUS M BHOCHTH
HEOOXOMMBIE KOPPEKTHBEI B HCIONHEHHE KaK II0 XOAy €ro peaiusalud, Tak U B KOHIE
IEHCTBHSI.

B chepe mo3HaBaTeIbHbIX YHUBEPCAIBHBIX yYEOHBIX NEHCTBHMA yHaIUXCA:

* OCYIIECTBJIATH MOMCK HeOOXOAuMON WH(OpPMALUK UL BHINOJHEHMs BHEYYEOHBIX 3afaHui C
UCIIONIB30BaHMEM y4eOHOM JMTEpaTypsl ¥ B OTKPHITOM HH(GOPMAIIMOHHOM IIPOCTPAHCTBE,
SHIMKIONEAUH, CHPABOYHMKOB (BKIOYAas SNEKTPOHHBIE, LH(POBBIE), KOHTPOIUPYEMOM
IPOCTPaHCTBE

Wnrepuera;

 OCYIIECTBIISITH 3amuch ((hHUKcanuio) BEIOOPOUHOH MHpOpManuu 00 OKpyKarolleM MUpe U O
cebe caMOM, B TOM 9HCITE ¢ TOMOIIEI0 HHCTpyMeHToB UKT;

* CTPOUTH COOOINEHNS, TIPOEKTHI B YCTHOM H IMIMCBMEHHOM (opME;

* IPOBOJIUTH CPABHEHHE U KIIACCH(PHKAIIMIO 110 3a0aHHbIM KPHTEPHSIM;

* yCTAHABJIMBATH IIPHYMHHO-CIIE/ICTBEHHBIE CBA3U B H3y4aEMOM KpYre sIBICHHH;

* CTPOUTH paccykmeHusi B (opMe CBS3H MPOCTBIX CyxIeHHH 00 0O0BbeKTe, ero CTPOCHMH,
CBOMCTBAX W CBSA34X;

Obyuarowuiics nOAYYUM 603MOIAICHOCH HAYYUMbCA!

* OCYIIECTBIISATH PACIIMPEHHBIN TOMCK HHAOPMAIIUHU C HCTIOTB30BAHUEM PECYPCOB OHOTHOTEK U
cetu UnrepHer;

* 3anKCHIBATH, (GUKCHPOBaTH HHOPOPMALHIO 00 OKPYXNAIOIIUX SBICHHAX C IIOMOIIBIO
uactpymentos MKT;

* 0CO3HAHHO ¥ MIPOM3BOJILHO CTPOMTH COOOIIEHNS B YCTHOM U IIMCBMEHHOU (popme;

* OCYLIECTBIISATH BHIOOp Hamboee 3G(GEKTUBHBIX CIOCOOOB PElIeHHs 3aa4 B 3aBHCHMOCTH OT
KOHKPETHBIX YCJIOBHH;

* CTPOUTH JIOTHYECKOE PACCYXIEHME, BKIIOUAIOIIEE YCTAHOBICHUE NPUYMHHO-CIEACTBEHHBIX
CBSIZEH;

e MOTYT BHINTH Ha TEOPETHUYECKHH YPOBEHb PEINEHMsA 3a[ad: PEIICHHE IO ONpPE/Ee/ICHHOMY
MUIaHy, BjajieHHe OCHOBHBIMH TPHEMaMM PEIICHHs, OCO3HAHUS HEATEIbHOCTH IO PEIMICHUIO
3a/1a4u.

B cepe KOMMYHHKATUBHBIX YHHBEPCAIBHBIX yIEOHBIX TMEeUCTBHUH ydalluxcs:

¢ aJIeKBATHO WMCIIONB30BATH KOMMYHHMKATHBHBIE, IIPEXJE BCEro - pedeBble, CPEACTBa JUIA
pelIeHus] Pa3IuYHbIX KOMMYHHKATHBHBIX 38/1a4, CTPOMTH MOHOJIOTHYIECKOE cooOIeHue, BIalIETh
mEanoryueckoil GopMoON KOMMYHUKAIMH, HCIOIB3Ys, B TOM YHCIIE CPEICTBA U WHCTPYMCHTHI
VKT u IUCTaHIIMOHHOrO OOIEHUS;

° JIOIYCKaTh BO3MOYKHOCTE CYILECTBOBAHHUS y JIFOJICH PAas3IUIHBIX TOYEK 3PEHUS, B TOM HGUCIIC HE
COBMAMAIOMAX C €ro COOCTBEHHOMN, M OPHEHTHPOBATHCS Ha IIO3MIMIO IapTHepa B OOIICHWH H
B3aUMOJIEUCTBHH;



° yUMTHIBATh pasHBIC MHEHHS U CTPEMHTBCS K KOODIAMHALMH DA3NUYHBIX TMO3MIWH B
COTPYAHUYECTBE;

e hopmyHpOBaTE COOCTBEHHOE MHEHUE H IIO3UIIHIO;

* IOrOBAPUBATHCS U IPUXOAUTH K 00LIEMY PEIIEHHIO B COBMECTHOM NESTEIBHOCTH, B TOM YUCTIe
B CHTyallli¥ CTOJIKHOBEHUSI HHTEPECOB;

Obyuarowuiics ROAYHUM 603MOICHOCNL HAYHUMbBCAL:

* YYUTHIBATEH W KOOPAUHUPOBATH B COTPYJHUYECTBE OTIHYHBIE OT COOCTBEHHOM IIO3HUIIMA APYTHX
TIoneit;

° VUHTHIBATH PA3HBIE MHEHHS M UHTEPECHI B 000CHOBBIBATE COOCTBEHHYIO IO3UIHIO;

* [IOHUMATh OTHOCHTEJILHOCTh MHEHHHN M MTOAXOIOB K PEIIEHHIO IIPOOIIEMEI;

° apryMEHTHPOBATh CBOIO TO3WIHIO M KOOPAMHHMPOBATH €€ C IMO3UIMSIMH IIapTHEpOB B
COTPY/IHHYECTBE TPH BBHIPAOOTKE OOIIEro PEMEHM B COBMECTHOM AEATEIBHOCTH,

e 3a7aBaTh BONPOCHL, HEOOXOOUMBIE Ui OpPraHU3allil COOCTBEHHOHM [ESTENbHOCTH U
COTPYOHHYECTBA C IAPTHEPOM;

e OCYIIECTBIISTH B3aWMHBIA KOHTPOJIb H OKas3blBaTh B COTPYAHHYECTBE HEOOXOAUMYIO
B3aUMOIIOMOLIE.

IIpeameTnsbie:

- OpPHEHTHPOBATHCS B SBICHUAX M OOBEKTaX OKPYKAIOIIEro MHpa, 3HATH TIPaHUNbl HX
IPUMEHUMOCTH;

- IOHUMAaTh ONpeeeHns PU3NIECKUX BEIMIMH U IIOMHHUTE ONPENEIOnHe GopMyIibL;

- IOHUMATh KAKUM (DM3MYECKUM MPUHIUIAM U 3aKOHAM [OIYUHSIOTCS T€ WM MHbIE O0OBEKTHI U
SIBJICHUSI IPUPOBL;

- 3HAHKME MOJIEJIM TIOMCKA PEIeHIH s 3aa4 10 QH3HKE;

- 3HATh TEOPETUIECKHE OCHOBBI MATEMATHKH.

- IPUMEYaTh MOJIEIH SIBJICHUN U 00BEKTOB OKPYIKAFOIIEr0 MUpa;

- aHAJTM3MPOBATh YCIOBHE 3a1a4H;

- lepe)OpMyJIMPOBATE ¥ MOJEIAPOBATh, 3aMEHTE HCXOHYIO 3a/1a4y APYTroH;

- COCTaBIISITh NJIAH PEINCHMS;

- BEIJIBUTATH W TIPOBEPATH IIpeJuiaraeMble Ul PELICHHS IHIOTE3bI;

- BJIaJIETh OCHOBHBIMH YMCTBEHHBIMH OIEPAIUIMH, COCTABIISIFOIIMMY TIOMUCK PEIEHHs 3a/1a9H.

Copep:xanue NporpaMMbl BHEYPOIHO# eI TeIbHOCTH
7 KJace

Beenenne. Bronnoe 3ansartue. [lenu u 3amaun kypca. Texnuka 6€3011aCHOCTH.

Poaib 3KCIIEPHMEHTA B JKH3HHU YeJI0BEKA.

Teopus: I3yuyuTh OCHOBBEI TEOPHH mOrpemHocTed. [IorpemHocTH NpsAMBIX W KOCBEHHBIX
W3MEpEHH, MaKCHMMalbHas IIOrPEITHOCTh KOCBEHHBIX W3MEPEHHH, Yy4eT MOrpelTHOCTeN
W3MepeHuii mpu moctpoennn rpadukos. [IpencTaBieHHe pPe3yNBTATOB M3MEpeHHH B (hopme
TabuIl ¥ rpaduKoB.

IIpaxmuxa: OCHOBBI TEOPHUH IIOTPEITHOCTEN MPUMEHSTE TIPH BBIIOIHEHAM SKCIIEPUMCHTANBHBIX
3ajay, MpakTHYeCKuX pabor. (¢ ucnoan3osanuem obopyrosanus «Touxa pocTay)
Xapaxmepucmuxa 0CHOGHBIX 6UO06 OeMeNbHOCHIU:

[IpEBOAMTE TIPUMEPHI 00BEKTOB M3ydeHus (usuky (GU3MUCCKHE ABICHHS, (usmueckoe TeEIO,
BemecTBo, (u3mueckoe mone). HaGmogaTh W aHANM3MPOBaTh (pU3MUECKHE  SBICHHA
(bukcupoBaTh H3MEHEHHSI CBOWCTB 0OBEKTOB, CPaBHUBATEL UX W 0606mate). [To3HaKOMHUTECH C
JKCTIEPUMEHTATBHBIM METOJIOM HCCienoBanus mpupoasl. COopka mpubopoB M KOHCTPYKIHHA.
Wcnonb30BaHne W3MEPUTENLHEX TpuGopoB. BemonHenne mabopaTOpHBIX U IPAKTHYECKUX



pa6oT. JluarHocTHKa W yCTpaHeHHE HEHCIpaBHOCTeH MpuOOpOB. BeiCTpamBaHMe THIOTE3 HA
OCHOBAHHMM MMEIOIIUXCS JNaHHBIX.

Mexanuka.

Teopus: PaBHOMEpPHOE U HepaBHOMEpHOE JBHKeHME. ['padudeckoe MpeicTaBIeHHE JIBHKCHUA.
Pemenue rpag@ueckux 3a/1ad, pacdeT MyTH H CPEIHEH CKOPOCTH HEPaBHOMEPHOI'O JIBMIKCHUS.
[TousaTre WHEpUMM M WHepTHOCTU. lleHTpoOexHas cuma. [IpuMeHeHHe NaHHBIX (H3HYECKUX
NOHATHHN B )KU3HEIEATEIbHOCTH YenioBeKka. CHila yIpyrocTH, CHJia TPEHHS.

IIpaxmuxa: ViccrnieioBanye 3aBHCHMOCTH CHJIBI YIPYrOCTH, BO3HHKAOIIEH B INPYKHHE, OT
crenenu nedopmanum npyxuasl. Onpenenenue kosdduilmenta TpeHuss Ha TpubOomeTpe. (¢
Henoab3oBanueM obopynosanus «Touka pocray»)

HWccnenoBanue 3aBUCHAMOCTH CHITBI TPEHHS OT CHIIBI HOPMAJIbHOTO IaBIICHH.

Xapaxmepucmuka 0CHOBHBIX 6UO06 0eMENbHOCHIU!

Ananus Tabman, rpadukos, cxem. [Touck o0bsicHenus HabmogaeMbM coObITHAM. Onpenenenue
CBOHMCTB PHOOPOB IO YepTEkKaM M MOJEIAM. AHAIK3 BOZHHKAMOIIUX MPOOIEMHBIX CHUTYAlUH.
M306pakaTh cuCTeMy KOODAHMHAT, BBIOMPATH TENO OTCUETA M CBS3BIBATH €0 C CHCTEMOH
KOOpJIMHAT. VICro/b30BaTh CHCTEMY KOODAMHAT /g M3YYEHHs NPSMOIMHEHHOTO JIBHKCHMS
tema. C6Gopka mpuOOpoB W KOHCTpykmuit. Mcmonp3oBaHue HW3MEPUTENBHBIX [PUOOPOB.
BemonHenre nabopaToOpHLIX M MPAaKTHYECKUX paboT (¢ Hemo/b3oBaHHEM 000pyIOBAHHS
«Touka pocra»). JlparHoCTHKa W yCTpaHeHHWe HEMCIIpaBHOCTeH MpuGOpoB. BricTpauBaHue
THIOTE3 HA OCHOBAaHHHM HMEOIUXcS AaHHBIX. KoHCTpyupoBaHWEe H MOJIEIHPOBAHHE.
BrionHeHre 3ajaHuil 110 YCOBEPIIEHCTBOBaHWIO IpHOOpOB. PaspaGoTka HOBBIX BapHaHTOB
ombITOB. Pa3paboTka M TpOBEpKa METONMKH SKCIIepHMEHTanbHOH paboTel. Pabora B Maibix
rpynnax. AHaIU3MPYIOT, BHIOMpAlOT ¥  OOOCHOBBIBAIOT CBOE  pelleHWe, JCHCTBHA.
[Ipencrasiienre pe3y/ibTAaTOB MAapHOM, TPYNIOBOM NeATENBHOCTH. Y49acTHe B JMalore B
COOTBETCTBUH C IIpaBUIIAMU PEYEBOI'0 TIOBEIECHU.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH Ilackams, THIPOCTaTHYECKOE [aBIEHHE, COOOIMAroIMecs
COCY/IBI, THAPABIMYECKUE MAIIIMHEL

[paxmuxa: 3a0auu: BEITAIKABAIONIAS CHIA B Pa3IMYHBIX CHUCTeMax; HPHOOPBI B 3aadax
(coobIaronuecs CoCyIbl, THAPaBIMYeCKHe MAIIMHbL, pbIYary, OJI0KH).

DKcnepuMeHTaIbHBIE 3aaHus:

1)u3mepenne CHIbl ApXuUmMena,

2)U3MepeHre MOMEHTA CHIIBI, JEHCTBYIOIIEr0 Ha phryar,

3)usmepenre pabOTHl CHIBI YHPYTOCTH IIPH MOABEME Tpy3a C MOMOLIBIO MOABHKHOIO HITH
HemoIBIIKHOTO 6roka(e Henmosb3opanuem obopyaosanus «Touka pocray) '
Xapaxmepucmuxka OCHOBHBIX U006 0CAMENbHOCHU:

Ananms tabmumn, rpaduios, cxem. Iloumck oObsicHeHus HabmomaeMbM coObiTHsmM. COopka
mpu6GOpOB M KOHCTpYKIui. VCHonb3oBaHHe M3MEPHTENBHBIX NpHOOpOB. Beimonnenue
1a60PATOPHBIX ¥ MPaKTHIECKUX paboT. J[HarHOCTHKA U yCTPAHEHHE HEUCIIPABHOCTEH npubopos.
BhICTpauBaHWe THIOTe3 Ha OCHOBaHMH HMelomuxcs gnaHHeX. KoHcrpymposanue —u
MoJeIHpoBanre. PaGoTa B Majbix rpynnax. AHAIM3UAPYIOT, BEIOMPAIOT U 0OOCHOBBIBAIOT CBOE
pemrenne, peiictBus. [lpencTaBieHne pesyJIbTaTOB INAPHOM, TPYNIOBOH JIEATEIHHOCTH.
[TonroToBka COOOIIEHWM M OKIAJ0B. YYacTHE B JMajore B COOTBETCTBMHM C TIpaBHJIaMH
PEYEBOro MOBEACHHMS.

Craruka.

Teopus: briok. Perar. PaBHOoBecHe TBEpABIX Tejl. YCIOBHS PABHOBECHS. MoOMEHT CHIIBL.
Ilpapuno momenToB. LlenTp Tsokectu. MccienoBaHue pasiIMYHBIX MEXAHHYCCKHX CHCTEM.
KoMOUHHPOBaHHBIE 3aa4qH, UCIIONB3YsI YCIIOBUSI PABHOBECH.

Ipaxmuxa: Vsrotopnerue paboTarome cucTeMbl OJI0KOB.

Xapaxmepucmuka 0CHOEHbIX 6UO0E 0esMeNbHOCIU!

Anams abman, rpaduxos, cxem. [Touck obwsicHerus HabmonaeMeM coOBITHAM. OnpeieneHue
CBOICTB MPHOGOPOB 110 YepTexkam U MOAENsIM. AHAIH3 BO3HUKAIOIIUX IPOOIEMHBIX CHTYAIHH.



HabmronaTh JeHCTBHE NPOCTHIX MeXaHu3MOB. IT03HAKOMHMTBCA € (HU3HYECKOH MOJCIBIO
«abCcoMmoTHO TBEPIOE Tenoy. Pemars 3agaud Ha TMPUMEHEHHE yCIOBHsA(IPABHIA) PAaBHOBECHS
pbraara. [IpuMeHsTH ycioBHE (IpPaBHIO) PaBHOBECHA pbiMara JUisl OOBSCHEHUs ASHCTBHS
pa3IMYHBIX MHCTPYMEHTOB, WCIOJNB3yeMbIX B TexHuke M B Opity. COopka mpubopoB u
KOHCTpYKIMil. VCrojib3oBaHue W3MEPUTENBHBIX NpHOOpoB. BrmmonHenne nabopaTtopHeIX H
IIpaKTHYecKuX paboT. J[MarHOCTHKA W yCTpaHeHHe HEeHCIpaBHOCTEH Mpubopos. BricTpauBaue
rUIIOTE3 HAa OCHOBAHMM MMEIOIIMXCA JaHHBIX. KOHCTpyHpoBaHHE H  MOJETHPOBAHUE.
BelmonHeHWe 3a1aHdi 110 yCOBEPIIEHCTBOBAHMIO IpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
ONBITOB. Pa3paboTka ¥ mpoBepKa METOAMKY SKCIIEPHMEHTAILHON paboTHL.

Pabora B MajbIX rpymnmax. AHaJH3UpYyIOT, BEIOMPAlOT ¥ OOOCHOBEIBAIOT CBOE pEILIEHHE,
neiticteug. IlpeicraBieHue pesy/ibTaTOB TNapHOM, IpynmnoBoi gesrensHocTd. llomroroeka
coobmenutt U mokIa7108. OCYIIECTBISIOT CAMOOIEHKY, B3aUMOOLIEHKY JEATENbHOCTH. Y 4acTHe
B IMAJIOTe B COOTBETCTBHH C IIPaBUIAMH PEYEBOT0O IOBEICHHS.

8 knace

TennoBbie siBJICHUS.

TenunoBoe pacmupenwe Ten. IIpoiiecch IIaBIeHUs U OTBEPACBAHHA, HCTIAPEHUS H
KonaeHcauu. Temnonepenada. BiakHocTs BO3/yXa HA pasHBIX KOHTHHEHTAX.
Lemoncmpayuu: 1. Habimronenue Taguus Jibaa B BOJE.

2. CKopoCTh HCHIapEHUs pa3IHYHBIX YKHUJIKOCTEH.

3. TemnoBele ABUraTe/u OyMymiero.

Jlabopamopuvie pabome: (¢ Henoab3oBanuem odopynosanus «Touka pocra»)

1. Vi3MeHeHHS IJTMHEI Tella IPA HarpeBaHWK U OXJIAXKICHHUH.

2. OtnuBKa napaduHOBOIO CONJIATHKA.

3. HabGmonenue 3a niaBiIeHueM Jibla

4. OT 4ero 3aBUCUT CKOPOCTH MCIIAPEHHUS KHIKOCTH?

5. Habnronenue TemionpoBOJAHOCTH BOJIBI M BO3/yXa.
Xapaxmepucmuxa 0CHOBHBIX 6UOOE 0EAMENLHOCTU.

CaMOoCTOSATENBHO (OPMYIHPYIOT IO3HABATENBHYIO 3alady. YMEIOT C NOMOIIBIO BOIPOCOB
n06BBaTE HemocTAfomyo HH(opManmio. Vcmonk3oBaHHE M3MEPHUTENBHBIX  IIPHOOPOB.
BrimonHeHne 1aGOpaTOpHBIX M [pakTHYecKHX paboT. JluarHocTWka U YCTpPaHEHHE
HEUCIIPaBHOCTEN TpHOOPOB. BrICTpauBaHwWe TIWIIOTE3 HA OCHOBAHHM HMMEIOMIMXCS JAHHBIX.
KoHcTpyupoBaHue U MOJEIHPOBAHHE.

BrimonHeHue 3aaHuil 10 yCOBEPIIEHCTBOBaHMIO HpuOOpoB. Pa3paboTka HOBBIX BapHAHTOB
ombIToB. PazpaboTka M MpOBEpKA METOAMKH SKCIIEPHMEHTAILHOW paboTsl. Pabora B Mambx
Ipymmax. AHAIM3UPYIOT, BHIOMPAlOT H  ODOCHOBBIBAIOT ~CBOE peIICHHE, JICHCTBUA.
IIpefcTaBieHde pe3yJIbTATOB MApHOM, TIPYNIOBOH [EATENBHOCTH. YdacTHe B Juaiore B
COOTBETCTBHH C MIPABHJIAMH PEYEBOI0 IOBECHUS.

JiieKTpHYeCKHe SABJICHHSL.

Muxpomup. Mogenu aroma, cymmectBopapmue no Hayana XIX. Victopus OTKpBITHS | JeHCcTBUS
ragpbBAaHMYECKOro oSiemenTa. Vcropms cosmammsi anextpodopoil mammubl Onsir Bombra.
DJIEKTPUYECKUH TOK B JIEKTPOIUTAX.

Jlevoncmpayuu: (¢ uenosb3osannem odopyaosanus «Touxa pocra»)

1. Mopnenu aTOMOB.

2. l'albBaHUYECKHUE IIEMEHTEL.

3. Pabora 3nexTpodopHOil MAIIUHEL

4. OnsiTel Bonbra 1 I'ansBaHm.

Jabopamopnule pabomui:

1. Co3nanvie raJibBAHUYECKUX JIEMEHTOB U3 MOIPYYHBIX CPENCTB.

2. DIEKTPUYECKHH TOK B KHJIKOCTSIX.



Xapaxmepucmurxa OCHOBHBIX BUJIOB J€STEILHOCTH:

VHpaBisioT CBOEH [O3HABATENBHOM M y4eOHOM JAESTENBHOCTBIO IOCPEICTBOM TOCTaHOBKH
Heneif, TUIAHMPOBAHMS, KOHTPOJS, KOPPEKIHH CBOMX JEHCTBHH H OLEHKHM YCIEIIHOCTH
ycBoeHHs. CpaBHUBAIOT Crmoco0 W pe3ylnbTaT CBOMX JEWCTBMH C 00pasnoM - JIHCTOM
conpoBokaeHusi. OOHapyXuBalOT OTKIOHEHHA. OOIYMBIBAIOT —PHYWHBI  OTKIOHECHHH.
OCyIECTBIISIOT CAaMOKOHTPOJb ¥ B3aUMOKOHTPOJIB. VICTIONB30BaHie H3MEPHUTENBHBIX IPHOOPOB.
BrimmonHenue 1abOpaTOpHBIX ©  NpakTHdeckux pabor. JlmarHocTvka W yCTpaHeHHe
HewcnpaBHocTed npubopoB. BeicTpauBaHHWE I'MIIOTE3 HA OCHOBAHWM MMEIOLIMXCS JIaHHBIX.
KoHcTpyHpoBaHHE U MOJEIHPOBAHNE.

DJIEKTPOMATHHUTHBIE ABJICHHS.

MaruuTHOE TIoJ€ B BelmecTBe. MarnuTHas aHoMmanus. MarauTHele Oypu. PasHOBHAHOCTH
SIIEKTPOH3MEPHUTETBHBIX TPUOOPOB. Pa3HOBHIHOCTH 2JIEKTPOIBUTATEIICH.
Jemoncmpayuu (¢ ucnoab3osanuem odopyaosanus «Touka pocra»):

1. HarnstHOCTh OBEEHUS BELIECTB B MATHHTHOM IIOJIE.

2. IIpe3eHTalii O MATHUTHOM I10JI€ 3EMIIM M O MAarHUTHBIX OypsiX.

3. JleMOHCTpaL|s pa3HOBUAHOCTEHN SNEKTPOU3MEPUTENBHBIX TPHOOPOB.

4. HarnsyTHOCTH pa3HOBUIHOCTEH 3JIEKTPOIBUTATEICH.
Jabopamopnuwie pabomet: 1. Viccnenopatne pasindHBIX 3JI€KTPOU3MEPUTENBHBIX IPHOOPOB.
Xapaxmepucmuxa 0CHOBHBIX 61006 0eAMENbHOCMU!

VIpasisioT CBOEH IO3HABATENBHON W y4eOHOH [eATeNbHOCTBIO IMOCPEACTBOM IOCTAHOBKH
nesnei, MIAHUPOBAHHUS, KOHTPOIS, KOPPEKIMM CBOMX JEWCTBHH U OLEHKHM YCHEIIHOCTH
ycBoenus. CpaBHHBArOT Crmoco6 M pe3ynprar CBOHX JeicTBui ¢ 00pasuoMm - JIHCTOM
conpoBoskeHus. OOGHapyxuBaroT OTKIOHeHHA. OOJyMBIBAIOT IPUYUHBI  OTKIOHEHHH.
OcCyIIecTBIAIOT CAMOKOHTPOJIb U B3aMMOKOHTPOIIb.

OnTaH4yecKkue siBJICHHS.

VCTOUHHMKHA CBETA: TEIUIOBBIE, JIOMHHECIEHTHBIE, MCKYCCTBEHHBbIE. VI3rOTOBIEHHE Kamephl -
obCKypa M HccleoBaHHe H300paXkeHus! ¢ MOMOIIBIO Mojenu. MHOrokpaTHoe H3o0paxeHHe
NpeIMeTa B HECKOJILKHX IUIOCKHUX 3epKaiaxX. M3roToBUTH IIEPUCKOIT M € €ro NOMOMIBIO IPOBECTH
Habmoenns. IIpakTHUecKOe WCIONB30BAHUE BOTHYTHIX 3€pKajl. 3pHUTENbHBIC WILTFO3UH,
IIOpOJKIaeMEIe TIpelioMIeHreM ceeTa. Mupaxu. Pa3suTie BonokonHo# ontukd. Mcmonssobanue
3aKOHOB CBETA B TEXHHKE.

Iemoncmpayuu(c uenoan3osanuem obopyropanns «Touka pocray)

1. Pasnu4HbIe HCTOUHUKH CBETA.

2. M306paskeHue peaMeTa B HECKOJIBKHUX IIOCKHUX 3epKaax.

3. V300pakeHre B BOTHYTHIX 3€pKaax.

4. icnonk30BaHue BOJIOKOHHON ONTHKH.

5. YetpoiicTBo doToanmapaToB, KHHOIIPOEKTOPOB, KaJeHOCKOIOB.

Jabopamopnvie pabomui:

1. UsroTopieHue KaMepsl - 00CKypa M UCClIeJ0BaHAE U300paKeHHs C TIOMOLIBIO MOJIETIH.

2. IpakTHyeckoe NPUMEHEHHE TUIOCKMX 3epKail.

3. IlpakTHHeckoe HCIONb30BaHME BOTHYTHIX 3epKall.

4. I3roTOBJIEHKE TIEPUCKOIIA ¥ HAOIIOIeH s C MOMOIIBIO MOJEH.

Xapaxmepucmuxa 0CHOGHBIX 6UO08 0eAMENbHOCMU!

VIpaBIsiOT CBOeH [O3HABATENHHOH M Yy4eOHOH [ACATENBHOCTBIO IOCPEACTBOM IOCTAHOBKH
Henedl, TIAHMPOBAHUS, KOHTPOIL, KOPPEKIMM CBOMX JEHCTBHM M OLEHKH YCICLIHOCTH
ycBoeHHs. Beiaensior u GOpMyIHpYIOT NMO3HABATENBHYIO LENb. BEIICTAIOT KOIMICCTBCHHBIC
XapaKTepHCTHKH OOBEKTOB, 3aJaHHBIC CJlIOBaMH. [IpUHHMAIOT TNO3HABATENbHYIO MEIb H
COXpAHSIOT €€ IpH BBINOJHEHHH y4eOHBIX neHcTBuil. OCO3HAIOT CBOW NCHCTBHS. Nwmeror
HABBIKH KOHCTPYKTUBHOTO OOIIEHHUS B MAIBIX IPYIINaX.



YenoBek H npupoaa

ABTOMATHKA B Harmei u3Hu. IIpyuMephl HCIONB30BAaHAS aBTOMATHYECKUX YCTPOHCTB B HayKe,
Ha mpom3BoicTBe M B Obity. CpencrBa cBsasu. Paqwo W TeneBHIACHHE. AJBTECPHATUBHBIC
WCTOYHHUKH SHepruu. Bumpl anexrpocTanimil. Heo6x01uMoCTs S5KOHOMHIHM TIPHPO/IHBIX PECYPCOB
M WCIOIb30BAHMSI, HOBBIX SKOJIOTHYHBIX M Ge30macHeIX TexHojorui. Hayka m Oe3omacHOCTH
JIOEH.

Iemoncmpayuu: 1. horoMaTepransl U CIauIbl 10 TEME.

JlabopamopHvie pabomui: 1.VI3ydenne NEUCTBAN CPEACTB CBA3H, PAMO U TEIEBHICHHUAL.
Xapaxmepucmura 0CHOBHBIX 6UO08 0eSIMEeNbHOCHU!

CaMOCTOSTENPHO (DOPMYyJHpPYIOT —TIO3HABATENBHYIO 3ajady. YMEWT (WM pa3BHBAIOT)
CIIOCOOHOCTH € TIOMOIIIBIO BOTIPOCOB J0OBIBATE HENOCTAIOMLYIO HHPOPMALHIO.

9 kaace

Kunemaruka
Crioco6bl onucanms Mexanudeckoro asrkenus. Cuctema orcyera. [IpamonmHeiHOe IBHKCHHUE.
IIpsaMonuHeHOE PaBHOMEPHOE JBH)KEHHE 10 IUIockocTd. Ilepememenue W CKOpOCTE TIPH
paBHOMEPHOM MPSMOJIMHENHOM [BIKEHMH MO IUIOCKOCTH. OTHOCHTENBHOCTH JBHKEHUS.
Crnoxxenue nBwKeHui. [IpHHIUN HE3aBUCUMOCTH nerkeHud. KpuBonvHEHHOE JBH)KEHHE.
JIpmKeHre Tena, OpPOLIEHHOrO TMOA YIJNIOM K TOpU30HTY. PaBHOMEpHOE [BIDKCHHE TIO
OKpyXHOCTH. YTi0Bas ckopocTs. [lepros 1 gactoTa Bpamernus. CKopocTs
¥ YCKOPEHUE IIPH PABHOMEPHOM JIBU/KEHUH 110 OKPYKHOCTH.
Jlabopamopnsie pabomoi(c uenoab3oBannem odopynopanus «Touka pocray):

1. W3yuenwue ABMXEHHS CBOOOIHO MANArOIIEro Tena.

2. V3zyueHue ABMKEHHS 10 OKPYIKHOCTH.
Ipumepnvie membl NPOEKMHBIX U UCCIEO06AMENLCKUX pabom:

1. Ompenenenne CKOPOCTH PABHOMEPHOTO IBMIJKEHUS HPH HCIIOJB30BAHUHE TPEHANKEPA

«beroBas JOPOKKa».
2. MWcrtopuueckas peKOHCTPYKIHs ONbITOB [anmuues 1O ONPEACTCHHIO  yCKOPEHHS
cBOOOHOTO aJeHUs TEJL.

3. IlpuHimms: paboThl MPUGOPOB /i H3MEPEHHS CKOPOCTEH U YCKOPEHHH.

4. TlpumeHneHwe CBOOOIHOTO MaJCHUS VIS H3MEPEHHUA PEaKIUK JeIOBEKa.

5. Pacuer TpacKTOpHUHM IBFDKEHHUS MepcoHakei pacckaszos P.Pacmo.
Xapaxmepucmurka OCHOGHBIX 6U006 OesmeNbHOCMU: YTEHUE | 00CyI)KIeHHe TEKCTa CTarei
MHTEPHET-CAiTOB, OOCYJXICHHWE JOKIANOB W IPE3CHTAlWH, COCTABJICHHE W PEILICHHE 3a/1ad,
o6cyxaenue cnoco6os pemenus (moaroropka k OI'D 1o tbusuke).

JImaamuka
Nueprmanbhbie cucteMbl orcuera. Cuna. 3axonsl HeroTona. JlBmwxenne Tena moj JAeUCTBHEM
HECKOJBKUX CHI. JIBM)KEHHE CHCTEMB! CBA3aHHBIX Tell. JIMHAMHKA PaBHOMEPHOIO ABHKCHUS
MaTepHabHOM TOYKH O OKPYXKHOCTH. Kiaccel CHIL 3aK0H BCEMHMPHOTO TATOTEHUs. J[BrikeHue
naner. Vickycerennbie ciyTHukd. ConHednas cucrema. Vcropust pasBuTHs IpecTaBIeHUi O
Beenennoii. CTpoenue u dBoronHus BeeneHHOH.
Jlabopamopuvie pabomui(c HETOIb30BaHAEM 000PY10BAHHUS «Touxa pocTan):
1. V3Mepenue Maccsl Tela ¢ HCIOIb30BAHUEM BEKTOPHOTO pa3soNCHHA CHIIBL.
2. Vi3yueHue KUHEMAaTHKH H JHHAMHUKA PaBHOYCKOPEHHOTO JBIMIKCHHA (Ha mpuMepe
MalIiHbl ATBYI).
3. H3ydeHue TpeHHUS CKOJIBKEHUS.
IIpunmepnbie membl RPOEKMHBLX U UCCNE006aMENbCKUX padom.
1. Wcropuueckas pexoHCTpykims onbitoB Kymoma u AMOHTOHA IO OIPE/IC/ICHHIO
BEJTHYMHBI CHJIBI TPEHHSA CKOJIBKEHUS.



2. TlepBBbie HCKYCCTBEHHBIE CIIyTHUKH 3€MIIH.
3. Kax ornmuaroTcs MexaHM4YeCKHe TMpOLEcChl Ha 3emile OT MEXaHHYEeCKHX IPOLECCOB B
KocMoce?
4. Tena Conueunoit cuctempl. OTKPBITHS Ha KOHYHUKE I1epa.
Xapaxmepucmuxa OCHO6HBIX 6UO06 OesmeNbHOCHU: YTeHHe ¥ O0CYKIeHHe TeKcTa craTed
HHTEpHET-CaliTOB, OOCY)KIEHHE AOKIANO0B M NPE3EHTAIMH, COCTABICHME M pEIICHHE 3a1ad,
obcyxnenue crnocobos penrerust (oxroroska k OI'D nmo pusuke).

Hvmyabce. 3aK0H COXpaHEHHA HMITYJIbCa
Wmnynsc. Vi3sMeHeHHWe WMMITylbca MarepuanbHO# Touku. Cucrema Tenm. 3aKOH COXpaHEHHMs
UMITYJTBCA.
Ipumeprvle memvl RPOEKMHBIX U UCCIEO06AMENbCKUX PabOM.:

1. PeaxkTwBHOE JIBH)KEHHE B IIPUPO/IE.

2. Paccnenosanue JITII c momomnsio 3aKk0Ha COXpaHEHUST UMITYIbCA.
Xapaxmepucmuxa 0CHOGHbIX 6U008 OesimenbHOCmu: YTeHHe W O0CYy)X/eHHe TeKcTa CTaTel
HHTEpHET-CAlTOB, 00CY)XIEHHEe NOKJIANOB M IMPE3EHTAIlMM, COCTABICHHWE H PEIICHHME 3a/1ad,
obcyxaenue cnocobos pemtenust (moaroroka k OI'D mo ¢pusuxe).

Craruka
PaBHOBecHe Terna. MOMEHT CHIIbL. Y CIIOBKS paBHOBECHS TBEpIOro Tela. [IpocTeie MexaHU3MbI.
Jabopamopivie pabomyi(c Henoab3oBanuem oGopynopanus «Touka pocTa»):
Onpezenenne MEHTPOB Mace PasIHIHbIX Tl (Tpu crocoba).
Ipumepnvie membl NPOSKMHBIX U UCCICO06AMENbCKUX pabom:

1. IlpuMeHeHWE IPOCTHIX MEXAHU3MOB B CTPOUTENBCTBE: OT 3EMILTHKH 10 HeGocKpeOa.

2. WccnenoBanue KOHCTPYKIIHH BEJTOCHITEIA.
Xapaxmepucmuka 0cHOGHbIX 6U006 OesmelbHOCMU: YTeHHE W OOCYXKJEHHE TeKCTa CTaTe
MHTEPHET-CAUTOB, OOCYXKIECHHE NOKJIANOB M IPE3CHTAllUi, COCTABJICHHE W DPEIICHHE 3ajad,
obcyxaenue crocobos pemenus (moarotoka k OI'D no dusuke).

MexannuecKkue KoJie0aHHS H BOJHBI
Mexanuueckue KoneGaums. IIpeo6pa3oBaHHe OJHEPIMH [PH MEXAHWYECKUX KONEeOaHHIX.
MatemaTideckiuii ¥ NpPyXKuUHHbI MasTHUKH. CBOOOIHBIC, 3aTyXalOUIME W BBIHYKICHHbLIC
konebanus. Pesonanc. Mexannueckue BONHBL JIMHA B CKOPOCTH BOJIHEL 3BYK.
Jlabopamopuwie pabomei(c uenoab3oBannem obopynosanus «Touka pocTan).
N3syuenne kojnebaHui HUTIHOIO MasTHHKA.
IpumepHvle memMvl NPOEKMHBIX U UCCIEO06AMENbCKUX paBom.

1. CrpyHHBIE MYy3bIKAIbHBIE HHCTPYMEHTEL

2. KonebarenbHble CHCTEMBI B IPUPOJE U TEXHUKE.
Xapaxmepucmuxa OCHOEHbIX 6U006 OesmeNbHOCHU. YTCHHE | 00CYy)KIEeHHE TEKCTa CTaTeH
HHTEpHET-calToB, OOCY)KIEeHHEe JOKIAnoB M TPE3EHTAlMiA, COCTABICHWE M DpCIICHHE 3aat,
o6cykaenue crnoco6os pemenus (noaroroska k OI'D mo ¢usuke).

JIeKTPOMArHUTHBIE KOJIe0aHHs U BOJIHBI

[lepeMennbi anekrpudeckuii Tok. KosebarenbHbIi KOHTYP. BrHyxaenHbie U cBobonHeie OM
konebanus. DM BOJIHEI U UX CBOMCTBA.

Ipumepnvie memol NPOEKMHBIX U UCCIEO06AMENLCKUX pabom:

ITpUHIMAIIBL PaHOCBS3H B TEICBHACHUS.

Biusare DM u3ydeHUR Ha JKUBBIC OPTaHU3MBL

M3roTOBIIEHHE YCTAHOBKHY ISl IEMOHCTpAIMHU OnbIToB 1o SMMU.

DnexrpoMarauTHoe udnydenne CBY-meun.

HcTopuyeckas peKOHCTPYKIIHS OIBITOB AMITEDA.

e i i



Xapaxmepucmuxa 0CHOSHbIX 6UO06 OesmelbHOCMu: YTeHHE W OOCYKICHHWE TEKCTa CTaTel
MHTEPHET-CAliTOB, OOCYXKIEHHE NOKIaioB W TpPE3CHTalui, COCTAaBICHHE M PEIICHHE 3ajaq,
obcyxente cnoco6os pemenus (moarotopka k OI'D no usuke).

OnTHKa
WUctounuku cBeta. JleficTBHA cBeTa. 3aKOH NPSMOIMHEHHOTO PacHpoCTpaHeHHMs cBeTd. 3aKOH
oTpakeHHs cBeTa. IlocTpoeHne u300pakeHu#t B MIIOCKOM 3epKajie. 3aKOH MPENOMIICHHS CBETa
Ha IUTOCKOM TpaHMIle ABYX OJHOPOIHBIX Npo3padnbix cpel. Ilpenomienue cBera B TIpU3ME.
Jlucniepcyst cBeTa. SIBJEHHE IONHOTO BHYTpEHHEro oTpaxeHus. JImH3pl ToHKHE JHMH3BL
TlocTpoeHre M300pakeHHH, cO3NaBaeMbIX TOHKMMH jnuH3amH. [nas u spenne. Onruyeckue
TIpUOOPHL.
Jlabopamopnvie pabomei(c uenoab3oBannem odopynosanus «Touxa pocray):

1. DxcrmepuMeHTAIBHAS TPOBEpPKa 3aKOHA OTPAYKEHHS CBETA.

2. W3mepenue noxasares MpeIoOMIICHHS BOIBL.

3. Hsmepenue GOKYCHOI0 pacCTOSIHUS COOMPAIOIIEH JIMH3EL.
IpumepHbie memoi NPOCKMHBIX U UCCIEO06AMENCKUX PABOM:

1. WcTopwst HCCIeIOBaHHS CBETOBBIX SBJICHUM.

2. Wcropuueckas peKOHCTPYKIHs Teleckona ["amnes.

3. HsrotosieHue KaleHa0CKoMIa.
Xapaxmepucmuka 0CHOSHWIX 61006 OesmenpHOCmu: 9TeHHe W OOCYN/IeHHe TeKCTa CTaTeH
HHTEpHET-CATOB, 00CY)X/ECHHWe NOKIaJOoB M NPE3EHTAlWH, COCTAaBICHUE M PEIICHHE 3anad,
obcysxIenne cocobos pemenus (noarotoska k OI'D mo pusuxe).

®u3HKa aTOMa H ATOMHOI0 f/Apa
Crpoenne atoma. [1OTIOMEHAE W UCITYyCKAHHE CBETA aroMaMu. ONTHICCKHAE CIEKTPBL. OneITEI
Pesepdopna. [Inanerapras mozens aroma. CTpoeHHE aTOMHOIO sApa. 3apsanoBoe M MaccoBoe
upcia. SmepHBle CHMNIBL DHEPrHs CBS3M aTOMHBIX sIep. 3aKOH paJOaKTUBHOIO pacrasa.
Anbha- u Gera-pacmansl. [lpasuna cMemenus. SInepueie peakiwn. Jlenenue u CHHTE3 sICp.
Snepuas snepreTuka. Ucrounuku sneprun ConHna u 38e3/1. Perucrparnus saepHbIx U3ITyYEeHHH.
BiHsHEE DAJMOAKTHRHEIX M3TydeHWil Ha JKMBbIE OpraHM3Mbl. Jlo3uMeTpus. ODKOIOTHYECKHE
IpoOIeMBl SIACPHON SHEPIETHKH.
IpumepHble memvl NPOEKMHbIX U UCCIEO06AMENbCKUX pAbOm.

1. Ucropus uzydenus aroma.

2. HWsmepenne K11/ comneunoii barapen.

3. Hepummmebie H3IIy4eHHs B CIIEKTPE HArPETHIX TEIL.
Xapaxmepucmuxa 0cHosHbIX 6U006 OesmenbHOCMu. YTCHHE M OOCYXNIEHHE TEKCTa cratei
MHTEpHET-CaliToB, OOCY)KIEHHE NOKIAZ0B M NpE3eHTAllMd, COCTABJICHHE M PCIICHUE 3alad,
o6cyxaenue cnoco6os perrenns (moaroTopka k OI'D no usmke).

®opMbI opraHu3anuu 06pa3oBaTe/ibHOr0 Nnpouecca:

- FpyIIOBasd;

- WHIUBUAyalbHas,

- (hpoHTANBHAS.

Beaymiue TeXHOJIOTHH:

VICHONB3yIOTCS. DJIEMEHTHI CIEMYIONMX TEXHONOTHH: MPOEKTHasi, MpoOIeMHOro o0yueHus,
rH()OPMAOHHO-KOMMYHHUKAIMOHHAs, KPHTHYECKOTO MBIIIICHHS, mpobrIeMHOro  Iuasora,
HUIpOBast.

OcHOBHbIE METOABI pad0oThI HA ypOKe:

BenympMi MeTofaMu OOydYeHHs SBISIOTCS: YAaCTHYHO-IIOMCKOBOH, METOJ MATeMATHHECKOIO
MOJIETHPOBAHUS, AKCHOMATUYECKHI METO/I.

DopMBbI KOHTPOJIS:



Tak KaK 9TOT KypcC sSBJISIeTCS TOTIOHHTENIBHBIM, TO OTMETKA B Oajliax HE CTaBHTCSL.

Vyamuiics y4uTCsl OIEHHBaTh cebs W ApPYrHX cam, 4YTO TO3BOJISICT pa3BUBATh YMEHHS
camMoaHalii3a W CHocoOCTBYET pa3BUTHIO CaMOCTOSTENbHOCTH, KaK CBOHCTBY JIMYHOCTH
yyaiierocsi. BbisiBlIeHHEe MPOMEXKYTOYHBIX M KOHEYHBIX DPE3yJbTATOB YYaIlUXCS MPOUCXOIUT
gepe3 MPaKTHIECKYIO JeATeIbHOCTh; 3a4eTHEIE pabOTHL:

* TeMaTHUECKas MOAOGOpKa 3ajay pa3igHOr0 YPOBHS CJIOXKHOCTH C MPENCTAaBICHHEM pPasHBIX
METOJIOB peIIeHH B BH/IE TEKCTOBOI'0 AOKYMEHTA, nmpe3eHTanuu, uaim-
AHHMAIMH, BHAEOPOIHKA WX web - crpanmnmel (calita)

* BEICTABKA [IPOEKTOB, IIPE3EHTALIUH,

* JIEMOHCTpAlUsl IKCIEPUMEHTA, Ka4eCTBEHHOH 3a/1adi ¢ Ka4eCTBEHHBIM (YCTHBIM HIIM B BHIE
NPUIIOKEHUS, B TOM dYHCIe, [pe3eHTanueil) ommcaHWeM IIpolecca Ha 3aHaTuH, (ecThBaje
SKCIIEPUMEHTOB; QU3NIECKUE OJTUMITHALIBL. '



KajeniapHo-TeMaTH49ecKoe IUIAHHPOBaHue 7 Kjace

Ne | Jlara Tema 3ansaTHH Ucnoas3osanne IIpUMEYaHHe
/Tl | IpOBeIEeHHs obopyaoBaHMs LIEHTPA
Mnan | ®axr eCTEeCTBEHHOHAYYHOH M
TEeXHOJIOTHYEeCKOH
HanpaBJ/eHHOCTEH
«Touxa pocra»

1. Beeaenne (19)

Beomnoe 3amstre. llemm u | KommnbrorepHoe

3amadu Kypca. Texuuka | obopynosanue
1 0e301macHOCTH.
2. Posib 3KCIIEpHMEHTA B JKH3HH YeioBeKa (34)
CucreMa eIHHHAIL, IIOHSITHE O KomrmbroTepaoe
MPSIMBIX u KOCBEHHBIX | 000pyIOBaHME
2 HU3MEPEHHUSIX
DU3HYeCKH YKCIIEPUMEHT. O6opyzoBanue anst
Bunst (hu3MYecKoro | AeMOHCTpanui
HKCIIEPUMEHTA.
[lorpemHocTs HA3MEpPEHHUS.
Bunet
[OrpentHOCTeH U3MEpEeHHs.
Pacuér
3 MOTPEITHOCTH U3MEPEHHS.
JlabopaTopHas paboTta O6opynoBanue 11

«V3mepenne o6beMa TBEPAOro | 1abopaTopHBEIX — paboT H
tenay. [TpaBuna obopmnenus | yYEHHYECKUX OIBITOB
4 nabopaTopHO# pabOTEL

3. Mexanuxka (84)

PaBHOMEpHOE u | O6opynoBaHue s
HEepaBHOMEPHOE nabopaTopHBIX paboT “
3 IIBHOKEHHSL. YYEHHYECKUX OTBITOB (Ha

I'padudeckoe npecTaBIeHne Gase xommextos A OI'9)

6 TIBAIKEHUSL.

Pemrenne rpadpuveckux 3anad,
pacder HYTH H  CpeaHeH

CKOpPOCTH
7 HEpPaBHOMEDHOTO JIBHIKEHUS.
Ilonsarue HHEPIHH U
MHEPTHOCTH.
8 LlenTpobexuas cuia..

Cuna yripyrocTy, cuia Tperus | OGopynoBanue s

naboparopHeIX  pabor H
y4EHMYECKUX OIBITOB (Ha
Hasze xomiexkTos g OI'D)

JlaGopatopnas pabora
«HMccnenoBaHye 3aBUCHUMOCTH

CHIIBI YIPYTOCTH,
BO3HHMKAIOIIEH B

Y KHHE, oT CTEIEHH
nedopmaruu

10 MIPYKHHBD).




JlabopaTopHas pabora
«Omnpenenenne ko3 punmeHTa
11 TpeHus Ha TpuboMeTpey.
JlaboparopHas pabora O6opynoBaHue 1Ist
«VccnenoBaHue 3aBUCUMOCTH | TabopaTopHbIX  paboT |
CHLUTBI TPEHUSL OT CHIIBI YUEHHYECKUX OIBITOB
12 HOPMaIBHOI'0 JIABIICHHSY.
4. 'mppocratuka (124)
[lmotHOoCcTh.  3amada  maps | ObopynoBanue JUIS
13 I'epona JIeMOHCTpanui
Pemenue 3a1a4 MOBEIIIEHHON
CIIOYKHOCTH Ha pacueT
TUIOTHOCTH
14 BEIlECTRA.
Pemrenwe 3amag nmoseimenaod | Obopynosanue LIS
15 CIIOKHOCTH JIeMOHCTpalyi
JlaBneHue XHAKOCTH M Trasa.
3aKkoH
16 [Tackais
17 Coobmaromuecs coCyabL.
JlaGoparopuast pabota ObopynoBanue 11
«H3rotopnenune Mojenu | maboparopHelx  pabor
18 dboHTaHAY yUEHHUYECKUX OIBITOB (Ha
JlaGopatopuas pa6ora 6ase xomruiekToB At OI'D
«HA3roroBienue MOJIENH
19 (boHTaHa»
3akon ITackang. [lapnenue B
KUAKOCTSIX U ra3ax.
['uapaBIA9eCcKUe MalIuHEL
20 Coobmaromuecst CoCyIbl.
Brrrankusatomas cuna. 3akon | Obopynosanue IS
21 Apxumena. JEeMOHCTpALUH
JlaGoparopnas pabota ObopynoBanue s
«BpricHeHuE ycnosust | nabopaTopHeiX — pabor u
TJIaBaHM YUEHHUYECKUX OIIBITOB
22 TE.
Brok 3anau Ha 3akoH ITackans, | Obopynosanue st
23 3aK0H Apxumena. JEMOHCTpaLUN
Brok 3anau Ha 3axoH [Tackans,
24 3aKOH ApXHUMea.
5. Craruxa (104)
25 biok. Peraar. O6opynosanue I
PaBnoBecue  TBEpPIBIX  Tell. HRMOHCTRAE
MomeHT cunsl I TpaBuio
26 MOMEHTOB.
27 IleHTp msoxectd. | ObopynoBaHue JUIS




Hcenenoranue pa3IAYHBIX
MEeXaHHYECKUX CHCTEM

NEMOHCTpaLMH

KomOuHUpOBaHHBIE 3a1a4H,

UCIIOJNB3YS YCIIOBHS
28 PaBHOBECHS.
KoMOuHMpOBaHHEIE 3a1a9H,
HCIONB3YS yCIIOBUS
29 PaBHOBECHUS
JlaGopaTopHas paboTa ObopyoBanue 1
«WsrotoBnerwe paboTaromel | 1abopaTopHBIX  paboT M
CHCTEMBI GIIOKOBY. | yUEHHYECKHX OIBITOB (HA
Odopmuenne 6aze xomruiekToB s OI'D
30 paboTHI.
Pabora Haj MIPOEKTOM
«bnoxmy.
JIaGoparopuas pabora
«Wzroroenenue paboraromein
31 CHCTEMBI OJIOKOBY.
JlaGoparopsas paborta O6opyioBaHUE JIJIs
«MsroToBrenue paboTaromeii | nabopaTopHblx — paboT  H
32 cHUcTeMBI OJIOKOBY. YUEHUYIECKUX ONBITOB
33 Odopmnenne paboThL. KomnsrotepHoe
34 3amuTa NPOEKTOB. obopynopanue




KasienpapHo-TeMaTH4eCKoe ILIAHApoBaHue 8 Kiace

No | Hara Tema 3anaTusd HcenonanzoBanue npuMedyaHue
/1 | IpOBEICHUS o0opyaoBaHHsA
Inan | ®akr Hewipa )
€CTeCTBEHHOHAYYHOM
H TEXHOJOTHYecKoi
HANPaBJdeHHOCTeH
«Touxa pocra»
1. Beenenme (14)
Beommoe 3amsatwe. llemu u | KommbrotepHoe
3a1a9u Kypca. Texunuka | obopynoBaHue
1 0e301acHOCTH.
2. Temnosbie siaenus (12 4)
Pasnoobpasue TeruioBelX | KomMmeroTepHoe
snenuii. TeruoBoe pacmupeHue | 000pyI0BaHUE

(Y]

TCIL.

JIabopatopuas pabora
«/I3MeHeHus ATUHEI Tela TPU

O6opynoBaHue s
nabopaTopHbIX paboT

HarpeBaHH{ ¥ OXJIKICHHUIY. " yYEeHHYECKHX
3 OTIBITOB
Tennonepenaua Habmonenue O6opynoBanue s
TEIJIONPOBOIHOCTH BOJBI U JEeMOHCTpanui
4 BO3yXa.
JlaGopaTopHas pabota O6GopynoBanue IS
«V3Mepenue ynenbHoH nabopaTtopHeIX paboT
TETUIOEMKOCTH Pa3/IMIHbBIX u YUEHUYECKUX
5 BEIIECTBY. onelToB  (Ha  Dase
[InaBneHue U OTBEPIEBAHHE. kommiexTos At OI'9
JlaGoparophasi pabora «OTinuBKa
6 napaWHOBOTO CONIATHKAY
JlaGopatopras paboTa O6opy1oBaHKE LIS
«Habmonenue 3a I1aBJIeHUEM 1aGopaTopHEIX paboT
B %4 YUEHHYECKHX
7 OIIBITOB
Pemenue oAMIIHAOHBIX 3a/1a9 O6opyroBanue s
Ha ypaBHEHHE TEMIOBOrO | JAEMOHCTPAIlHi
8 Damanca
Pemenye oTMMITMaIHEIX 3a/1a49 O6opynoBanue s
9 Ha PacyéT TEIIOBBIX IPOIECCOB | IEMOHCTpPAIHH
10 JIaBopatopusi KpucTaIorpaguu.
HcnapeHue 1 KOHIEHCAIIUS. O6GopymoBanue 1A
11 JIeMOHCTpaui
Cocras atMocepsl, O6opynoeanue  JUIs
HabmoJeHre nepexosia JIEMOHCTpALUH
HEHACHILIEHHEIX [1apOB B
12 HACHIIICHHBIE.
BrnaxxHOCTh BO3/Ayxa Ha pasHeix | OOopymoBaHue. s
13 KOHTHHEHTaX JIeMOHCTpaIWii

3. Daexrpuyeckne sBjaeHus (89)

14

| |

] Mukpomup. Mozenu atoMa,

| O6opynoBanue  mns




cymiectBoBaBInue 10 Havyana XIX | JeMOHCTpaluii
Wctopust OTKPHITHS U ACHCTBUS KommrerorepHoe
15 raJlbBaHHYECKOr0 3JIEMEHTA obopynoBaHue
Uctopust CO3JIaHus
anekTpodopHOH
16 MaliHBI
Oneiter BonsTa. Dnexrpudeckuit | Komnsroreprnoe
17 TOK B 3JIEKTPOJIATAX. obopynoBaHue
Pemenue onmuMnuaaneix 3aqad Ha | Obopynosanue s
18 3aKOHBI IIOCTOSTHHOTO TOKA JeMOHCTpaIuii
Habmonenne 3aBUCHMOCTH OGopynoBanue s
CONPOTHBIICHHS IPOBOAHUKA OT | JAEMOHCTpAIHi
19 TeMIlepaTyphl.
JlaGoparopuas pabota Ob6opynoBanue 1
«OnpeneneHye CTOUMOCTH naboparopHbIX paboT
H3pacxo0BaHHON U YUYEHUYECKHX
3JIEKTPO3HEPTUH ombiToB (Ha  Oase
[10 MOIIHOCTH MoTpebuTest U mo | KoMIuiekTos s OI'D
20 CUETYUKY»
Perenrie onaMnuaaHbIX 3a1a4 O6opynoeanue i
21 Ha TENIIOBOE JEHCTBHE TOKA JIeMOHCTpaLui
4. DnexTpoMarHuTHbIE siBJIeHHs (34)
ONEeKTPOMAarHUTHBIE SIBJICHUS. ObopymoBanue st
ONeKTPOU3MEPHUTEILHEIE JIEMOHCTpAaLHii
22 pUOOPEL
MarnutHas anoMmaimms. | OGopynoBanue I
MarauTHbe JIEMOHCTpauuii
23 Oypu
PaznoBuanoCTH
24 3JIEKTPO/IBUTATEINEH.
5. OnTaveckne aBjaeHus (749)
WcTounuky cBeTa: TEIIOBLIE, O6opynoBanue 17
25 JTFOMUHECIICHTHBIE JIEMOHCTpAI|i
MmuorokpaTHoe HU300pakeHHE
npeaMeTa B HeCKOIBKHUX IIIOCKHX
26 3epKaax.
M3roTOBUATE IIEPUCKOI U C €T0 OGopymoBanue  Jid
TIOMOIIBIO MPOBECTH | JEMOHCTpALUH
27 HaOmoAeHUS
[TpakTHueckoe UCIOIB30BaHHE Obopynosanue il
28 BOTHYTBIX 3€pKall JIEMOHCTpALHH
3puTenbHbIE WILTIO3KH, O6opynoBanue IS
[TOPOXKIaeMBIE IIPETOMIEHUEM JIEMOHCTpALHH
29 cBera. Mupaxu.
30 Pa3BuTie BOJOKOHHON ONTHKH
Hcrnons30BaHue 3aKOHOB CBETA B
31 TEXHUKE

6. YesioBek 1 npupoja (44)




32 ABTOMAaTHKA B HAIEH XKU3HH . KommerotepHoe
33 Pajuo u TeneBuieHNE obopynosanue
AJIbTepHATHBHBIC HCTOYHUKA
34 sHepruu. BUIp! 2JIEKTPOCTAHIUI
KajeniapHo-reMaTH4ecKoe MJaHNpoBanue 9 Kiuace
Ne [ Ilata Tema 3aHATHS HUcnonezoBanue [puMeYaHHe
n/0 | IpOBEICHHS o0opynaoBaHHA
Ilnan | @akr HEHTPA .
ecTeCTBEHHOHAYYHOM
H TEXHOJIOTHYECKOH
HanpaBJeHHOCTeH
«Touxa pocra»n
1. Beenenue (19)
Beomnoe 3amstae. llemum u | KommberoTepHoe
3a1a4u Kypca. Texuuka | o6opyroBanue
1 De30macHoCTH.
2. Kunemaruka (7 1)
CriocoOplI onucaHus ObopynoBanue  Jid
2 MEXaHUYECKOI0 JBHIKEHHS JIEMOHCTpALIMH
[TpsiMontuHE#HOE PaBHOMEPHOE OGopynoBanue Ui
IBUKCHHE Mo  IUIOCKOCTH? | AEMOHCTpalmi
Cmotps
3 U3 KaKo¥ ToYKM HabmoAaTh
OTHOCHUTEIHLHOCTE JABHIKEHH. OGopynoBaHue  JUIs
-+ Cro)eHue IBUKECHHUH. JIEMOHCTpaIHii
Jlabopamopnvie pabomvi: OGopynoBaHue JUis
«M3yuenue nBuKeHus CBOOONHO | MTaGOPaTOPHBIX paboT
najaroiero Tenay, «Msydyenue " YUeHUYECKUX
5 IBUYKEHHMS TEJa 110 OKPYKHOCTHY | OIBITOB
Kaxk u xyna nonerena Bumuepas | O0opynoBanue Ui
xocTouka? Pacuer TpaeKkToOpuH JIEMOHCTpaLHi
IBHYKEHMS TEJI ¥ TIEPCOHAXKEHR
paccka3oB P.Pacmo 4]
6 MiroHxay3eHe
Wcropuueckas peKOHCTPYKIIUS O6GopynoBanue Ui
OTIBITOB [amunes [0 | IEMOHCTpaIHH
OTIpEETIEHUIO
{5 YCKOpPEHHUS .
OmnpenencHue CKOPOCTH OGopynoBanue s
pPaBHOMEPHOTO JIBHIKEHHUS [IPU JIeMOHCTpALUi
WCIIOJIE30BaHUH TPEHANKEpa
8 «Oeropas JOPOKKAY.
3. Munamuka (84)
Cuuia Bomd, cuna yoexnenus wim | Obopynosanue A
9 cuna - pusnyeckas BeTMUMHA? JIEMOHCTpALIAH
JabopamopHas paboma: O6opynoBanue s
10 «M3MepeHue Macchl TENa» nabopaTopHbIX paboT




JIBmkeHue Tena Moj JeHCTBHEM | | YUEHUYECKUX
11 HECKOJIBKHX CHJI OTIBITOB
JIBmokenue cHcTEMBI CBsi3anublx | OOopynoBanue s
12 Tel JIEMOHCTpaui
Jlabopamopnuie ObopynoBanue 1is
pabomper: «3ydenne TpeHus | 1abopaTopHbEIX paboT
CKOJIBIKEHUS %} YUEHHHYECKHX
13 OTIBITOB
Junamuka paBaOoMepHoro | Obopynosanue  Juis
14 JIBHDKEHUS 110 OKPYIKHOCTH JIeMOHCTpanui
WUcTopus pazsutusd | O6opynosanue s
NIpeICTaBIICHIH IEMOHCTpalui
0 Bceenennotii. Comnneynad
15 CHUCTEMA.
OTKpBITHS HA KOHYHUKE TIEPA. O6opynoBanue  Ims
[TepBrie ' HWCKYCCTBEHHBIE | IEMOHCTpaIUii
CIIyTHHUKH
16 3emiu.
4. Umnyane. 3axoH coxpaHeHus uMmyasea (34)
17 Kax BEI sIXTy Ha30BeTe... KommnrroTeproe
PeakTHBHOE  JIBHIKEHHE g | 00OpynoBaHue
18 IpUPOJIE.
Paccnenosanue JIT11 ¢ momomsio | KomnerotepHoe
19 3aKOHA COXPaHEHHs HMITYIIbCca obopynoBanue

5. Craruka (29)

Jlabopamopnas paboma:
«Omnpenenenne NEHTPOB Macc

Obopynopanue s
nabopaTtopHbeIX paboT

pa3sIUYHEIX Tek (TpH criocoda)» 51 YUCHHYECKUX
20 OTIBITOB
[TpumeHenue npocteix | Komnerorepaoe
MEXAHU3MOB B CTPOUTEILCTBE: OT | 00Opy0BaHKE
3eMJISHKH J0
21 Hebockpebda
6. MexannuecKHe KoJie0anus U BOJIHBI (34)
Bunsl MAasiTHHKOB 51 ux | OGopymoBanue  as
22 kojebanmni JIEMOHCTpalyui
23 YT0 nepeHoCcHT BojiHA?
KonebarenpHple  CHCTEMBI B
24 IPUPOJE ¥ TEXHUKE
7. DJIeKTPOMATHHTHBIE KOJIe0aHHs H BOJIHbI (2%)
DKcnepuMeHTalIbHas IIPoBEpKa KommsioTepHoe
25 cBo¥cTB OM BOJIH. obopynoBaHue
UccnenoBanne KomrmsroTepHoe
3JIeKTPOMArHUTHOTO obopynoBanue
26 usnyvenus: CBY-neun
8. OnTHka (44)
. I3r0TOBJICHNUE MOZICIIH KommnbroTepaoe
27 KaJjiel JoCKora. obopynoBaHue
28 OKcIiepUMeHTaIbHas IPOBEpKa O6opynoBanue i




3aK0Ha OTpaXXKCHHA CBETA.

JIEMOHCTpaLHH

Jlabopamopnas paboma: O6opyznoBanue as
«V3mepenue nokasares nabopaTopHbIX paboT
[IPEIOMIICHHS BOJIBI» 1%} YUEHHYECKHX
29 ONBITOB
Kax ornugaroTcs moxasaTesu ObopynoBanue i
30 NIPEJIOMIIEHHS] LIBETHOT'O CTEKJIA JIeMOHCTpalui
9. ®u3uKa aToMa M aTOMHOro siapa (44)
IMornomenwe u  ucnyckanue | KomneroTepHoe
cBeTa obopynoBanue
31 aromamu. Ontuyeckue cnekTpsl. | KommbroTeproe
Vsmeperme KIIJl  conmHeunoi obopynosanue
32 Oarapen
Biustnue panuoakTHBHBIX
33 H3ITyYeHHU N Ha HUBBIE OPraHU3MBI
: CrocoOr! 3aIUTEL OT
34 PaTHOaKTHBHEIX U3JIy4YeHUH




