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IHosicHuTeIbHASA 3aNIHCKA

Pabouass mporpamMma kpyxkka mo ¢usuke i / - 9 KIaccoB COCTaBJIeHAa Ha OCHOBE
MPUMEPHOH MpOorpamMMsbl 10 Gpu3uKke s 7 — 9 KIIacCoB M COOTBETCTBYET
- ®epnepanbHomy 3akony «O06 oOpazoBanuu B Poccuiickoit @enepamum» Ne273-O3 ot
29.12.2012 rona;

-OenepanbHoMy  00pa3oBaTeIbHOMY — CTaHIAPTy  OCHOBHOTO  o0mero  oOpa3oBaHUs,
YTBEPKIAEHHOMY MpUKa3oM MuHucrepctBa oOpazoBanus U Hayku PD Nel897 or 17.12.2010
roja;

-IIpuka3zy MunucrepcrBa obpazoBanus u Hayku P®D Nel577 ot 31.12.2015 r» O BHeceHuu
u3MeHeHni B (epepalbHBId 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOIIEro 0O0pa3oBaHMS,
YTBEPKAEHHBIN MpHUKa3oM MuHucrepcrBa oOpazoBaHus u Hayku PD» Nel897 ot 17.12.2010
roja»

-O6pa3oBaTenbpHOM MporpaMMe OCHOBHOTO O0IIEro 0Opa3oBaHus;

-YueOHnomy miany OVY;

- [IpumepHoO#t IporpamMme 0OCHOBHOTO 00111ero 00pa3oBanus 1o ¢pusnke (6a30BbIi ypOBEHB).

IMporpamma paccuntana Ha 35 gacoB — 1 wac B Hezenmo B 7 kiacce, 35 gacoB — 1 gac B
Henelo B 8 knacce, 34 yaca — 1 yac B Hedemnto B 9 kiacce.

JlanHas paboyasi TiporpaMMa BHEYPOYHOH AEATENHHOCTH o ¢u3uke maust 7 — 9 Kimaccos
coctraBnieHa Ha ocHoBe OOII OOO MBOVY Ax6amickoii OOIl u ¢ yuérom MeTOIUYECKHX
PEKOMEHIAlMK TI0 CO3JAaHHI0 U (PYHKITMOHUPOBAHUIO B 0011€00pa30BaTEIbHBIX OpraHU3AIHIX,
PAacIIOIOKEHHBIX B CEITHCKONW MECTHOCTH M MaJIbIX TOPOJIaX, IIEHTPOB 00pa30BaHMUs €CTECTBEHHO-
Hay49HOW M TEXHOJIOTMYHOW HarpaBieHHocTel («Touka poctay) (YyTBEpKIEHBI pacropshHKeHUEM
MunucrepctBa mnpocBemenust Poccuiickoir ®enmeparmu ot 12.01.2021 r. Ne P-6) u
MpelycMaTpuBaeT MPOBEACHUE 3aHSITUH C HCIOJIb30BaHMEM oOopynoBaHus IieHTpa «Touka
pocTa»

I[InanupyeMblie pe3yabTaTbl OCBOEHUSI MNPOrpaMMbl BHEYPOYHOIi  JeATeJbHOCTH
«3anuMaTeabHass (u3MKa» (¢ HCHoJab3oBaHueM oGopyaoBanust «Touka pocra») B 7-9
KJIaccax.

Peanuzanust mporpaMMsl CrioCOOCTBYET TOCTHXKEHUIO CIASAYIOIINX Pe3yJibTATOB:

JIMYHOCTHBIE:

B cdepe IMUHOCTHBIX YHUBEPCAIBHBIX YUCOHBIX JEHCTBUMA YJalUXCS:

* y4eOHO-ITO3HABATEIbHBIM MHTEPEC K HOBOMY Y4YeOHOMY MaTepHally M Croco0aM pelIeHHs
HOBOM 3a/7a4Hu;

* OpUEHTAIlMs Ha MOHMMAaHHWE MPUYHH yCIieXa BO BHEYYCOHOW NEATEIHHOCTH, B TOM YHCIIe Ha
CaMOAaHaJU3 U CaMOKOHTPOJIb pe3yjbTaTa, Ha aHAIU3 COOTBETCTBHS PE3YyJIbTaTOB TPeOOBAHUSM
KOHKPETHOM 3a/1a4u;

* CIIOCOOHOCTDH K CaMOOILIEHKE Ha OCHOBE KPUTEPUEB YCIEIIHOCTH BHEYUEOHOM AeATEeIbHOCTH;
Obyuarowuiicss noLy4YUm 803MONCHOCb OJisl POPMUPOBAHUA.

* BHYTPEHHEH NO3WIMH LIKOJbHMKA Ha YpPOBHE IIOJIOKUTEIBHOTO OTHOIIEHUS K IIKOIE,
MMOHUMAaHU HEOOXOJIMMOCTH YU€HUs, BHIPAKEHHOTO B MpeoliaaHuu yueOHO-T03HABATEIbHBIX
MOTHBOB;

* BBIPQXKEHHOM YCTOWYMBOW yueOHO-1I03HABATEIbHON MOTHUBAIIMY YUCHHS;

* YCTOWYMBOTO yueOHO-TI03HABATEIHHOTO HHTEPECa K HOBBIM OOIIMM crIoco0aM pelieHus 3a1ay.

MeranpeaMeTrHsble:

B cdepe peryasiTHBHBIX YHUBEPCAIbHBIX y4eOHBIX JEMCTBUN ydaluXcCs:

* IUIAHUPOBATb CBOU JCHCTBHUS B COOTBETCTBMM C IIOCTABJIICHHOM 3aJa4eil U YCIOBUSAMU €€
peanu3anuy, B TOM 4UCJIE BO BHYTPEHHEM IUIAHE;

* YYUTHIBATh YCTAHOBJICHHBIE MIPAaBUJIA B TUIAHUPOBAHUN U KOHTPOJIE CIIOCO0A PELICHHUS;

* OCYILECTBJIATh UTOTOBBIM U ITOLIArOBBIN KOHTPOJIb 10 PE3YJIbTATY;

* OLICHHUBATh IPABWIBHOCTH BBINIOJHEHUS JECUCTBHUS Ha YPOBHE aJCKBATHOM PETPOCHEKTUBHOU
OLIEHKU COOTBETCTBHS pe3yIbTaTOB TPeOOBAaHUAM JIaHHOW 3a7auMl U 3a7ja4HON 00J1acTu;



* AJICKBATHO BOCIPUHUMATH IIPEIUIOKECHHUS M OLEHKY Y4YUTEJICH, TOBApUIIEH, POJUTEIEH H
JPYTUX JIOJIEH;

* pa3nuyaTh CrocoO U pe3yIbTaT JCHCTBUS.

Ob6yuarowuiics NOIYYUM 803MOICHOCHb HAYUUMCA!

* B COTPYAHUYECTBE C YUUTEJIEM CTaBUTh HOBbIC yueOHBIC 3a/auH;

* IPOSIBJIATH [T03HABATENIbHYIO HHUIIUATUBY B yUEOHOM COTPYIHUYECTBE;

* CaMOCTOSITENBHO aJCKBATHO OLICHHWBATh IIPABUIBHOCTbH BBIIIOJIHEHUS JEHCTBUS W BHOCHUTH
HEOOXO/IMMbIE KOPPEKTUBBI B HCIIOJIHEHHE KaK IO XOAY €ro peaju3alud, TaKk U B KOHIIE
JNEUCTBUA.

B cdepe no3naBaTeIbHBIX YHUBEPCATHHBIX YUCOHBIX AEHCTBUH yJaIIUXCA:

* OCYILECTBJIATH NMOUCK HEOOXO0AMMOM MH(OPMALMU ISl BBHIIOJHEHUS! BHEYYEOHBIX 3aJaHUM C
HCIOJIb30BAHMEM Y4eOHOM JUTepaTypbl MU B OTKPHITOM HH(OPMALMOHHOM IPOCTPAHCTBE,
SHIMKJIONEINH, CIPAaBOYHUKOB (BKJIIOYas AJIEKTPOHHBIE, LHU(PPOBBIE), KOHTPOJIUPYEMOM
MIPOCTPAHCTBE

WNHrepHera;

* OCYLIECTBIJISITh 3amHCh ((pUKcaluio) BIOOpOUHON MHpOpManuu 00 OKpYXKarolleM MHUpPE U O
cebe caMmoM, B TOM 4ucCIIe ¢ TOMOIIbio HHCTpyMeHToB MKT;

* CTPOUTH COOOIIEHUS, POEKTHI B YCTHOM M MUCbMEHHOU (opme;

* IPOBOJUTH CPaBHEHHUE U KJIACCU(UKALINIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTaHaBJIMBATh MPUUYNHHO-CIIEACTBEHHBIE CBSI3U B U3y4aeMOM KpYyTre SIBJICHUM;

* CTPOWTH PACCYXKIEHUS B (PopMe CBS3M TMPOCTHIX CYXKICHHH 00 00BEKTe, €ro CTPOEHUH,
CBOMCTBAX U CBA3AX;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA:

* OCYILECTBIISATh PACHIMPEHHBIN MOUCK MH(OPMALIMU C UCTIOJIb30BAaHUEM PECYPCOB OMOIHOTEK U
cetu MHTEpHET;

* 3ammchiBaTh, (UKCUpOBATh HWH(MOpPMAIMIO 00 OKPYKAIOIMIMX SBICHUSX C TTOMOIIBIO
unctpymentoB UKT;

* OCO3HAHHO U MPOMU3BOJILHO CTPOUTH COOOIICHUS B YCTHOM U MUCbMEHHOM hopme;

* OCYILIECTBJIATH BbIOOp Haunbosee 3(h(HEeKTUBHBIX CIOCOOOB pelleHus 337ay B 3aBUCUMOCTU OT
KOHKPETHBIX YCIIOBU;

* CTPOUTH JIOTUYECKOE PaCCY)KJEHHE, BKIIOYAIOINIee YCTAaHOBIIEHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€i;

* MOTYT BBIMTH Ha TEOPETHUYECKUI YpOBEHb DPELICHHUS 3aJay: PEIICHHE IO OMpPEICIICHHOMY
IJIaHy, BJaJICHUE OCHOBHBIMH IPUEMaMH PELICHHS, OCO3HAHMS JEATEIbHOCTH MO PELICHUIO
3a/lauH.

B chepe koMMyHHUKATHBHBIX YHUBEPCATbHBIX YIEOHBIX ACHCTBUM yUalTUXCS:

* aJeKBaTHO HCIIOJIb30BaTh KOMMYHHUKAaTHBHBIE, MPEXJIE BCErO - pPEUYEBbIE, CPEIACTBA s
pelIeHUs pa3IMYHbIX KOMMYHUKATUBHBIX 3a]1a4, CTPOUTH MOHOJIOTUYECKOE COOOIICHHE, BIaIETh
IUanoruueckoil GpopmMoli KOMMYHUKAIIUU, UCIOJb3YS, B TOM YHCIE CPEACTBA U MHCTPYMEHTHI
UKT u aucTaHIMOHHOIO OOIIEHHUS;

* IOIIyCKaTh BO3MOYXHOCTbH CYIIECTBOBAHUS Y JIFOJAEH PA3JIUYHBIX TOUYEK 3PEHHUs], B TOM UYHCIIE HE
COBMAIAIOIIUX C €ro COOCTBEHHOU, W OPHEHTUPOBATHCSA Ha MO3UIUIO MapTHEpa B OOIICHUU H
B3aMMOJICHCTBUU;

* VYUWUTBHIBATh pPA3HbICE MHEHUS M CTPEMUTHCA K KOOpPJAMHALMU PA3JIUYHBIX IIO3ULHUNA B
COTPYIHHUYECTBE;

* popmynHrpoBaTh COOCTBEHHOE MHEHHE U TTO3UITHIO;

* IOTOBAPUBATHCS U MPHUXOJUTH K O00IIEMY PEIICHUIO B COBMECTHOM JEATEIHHOCTH, B TOM YHCIE
B CUTYallUU CTOJIKHOBEHUS UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYYUNbCAL:

* YYUTHIBATh U KOOPAUHUPOBATH B COTPYAHUYECTBE OTIMYHBIE OT COOCTBEHHON MO3UINH JAPYTHX
JTIOEH

* YUUTHIBATh Pa3HbIE MHEHUS U HHTEPECHl H 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;



* IOHUMATh OTHOCUTEIHLHOCTh MHEHHIA U TIOJIXOJIOB K PEIICHHUIO MPOOIEMBIL;

* aQpryMEHTHUPOBAThb CBOK MO3ULUI0 M KOOPAMHUPOBATH €€ C IO3ULUAMH IIApTHEPOB B
COTPYIHHYECTBE IIPU BBIPAOOTKE OOIIETO PEIIEHUSI B COBMECTHOM €ATEIBHOCTH;

* 3aJaBaTh BOINPOCHl, HEOOXOAMMBbIE [UIi OpraHU3alMd COOCTBEHHOW JEATEIBHOCTH U
COTPYIHHMYECTBA C ITAPTHEPOM;

* OCYILECTBJIATh B3aUMHBIH KOHTPOJb U OKa3blBaTb B COTPYJHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb.

IIpeamerHbIe:

- OpHUEHTHPOBATHCS B SBICHUAX U OOBEKTAX OKPYKAIOIIETO MHpPA, 3HATh T'PAHMIBI HX
MPUMEHUMOCTH;

- IOHUMATh OTpeeNICHUs] PU3NUECKUX BEIMYUH U TTIOMHUTH OTPEEIISIONINe (hOPMYIIbI;

- MIOHUMATh KaKUM (PU3MUYECKUM MPUHIUIAM U 3aKOHAM TIOYUHSIOTCS T€ WM UHBIE 0OBEKTH U
SIBJICHUS IPUPO/IBI;

- 3HaHWE MOJIEJIM MTOMCKA PEIIeHUH I 3a/1a4 110 (PU3UKE;

- 3HaTh TEOPETUYECKHE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJIENH SBICHUN U 00BEKTOB OKPYKAIOIIETO MHUPA;

- QaHAJM3UPOBATh YCIOBUE 3a/1a4H;

- mepeopMyIUpPOBaTh U MOJCIUPOBATh, 3aMEHSITh HCXOAHYIO 3a7a9y APYTOH;

- COCTaBJIATH IUIaH PEIICHUS;

- BBIJIBUTaTh U MPOBEPSATH MPEIaraeMble ISl PEIICHUS TUITOTE3bI;

- BJIaJIETh OCHOBHBIMU YMCTBEHHBIMU OTI€PALIMSMU, COCTABIIAIONIMMH MOUCK PEUICHUS 3a]1a4u.

Conep:xanue nporpaMMbl BHEYPOUYHOI 1eSITEJIbHOCTH
7 kaacce

Beenenue. Beognoe 3anstue. [lenn u 3agaun kypca. Texnnka 6€30MacHOCTH.

Posib 3KkcnepuMeHTa B )KH3HH YeJIOBeKa.

Teopusi: I3yunTh OCHOBBI TEOpUHM TOrpenHocTed. [lorpemHocTH NpsIMBIX M KOCBEHHBIX
WU3MEPECHUH, MaKCUMallbHasi TMOTPEHTHOCTh KOCBCHHBIX W3MEpPEHHH, Y4YeT TOrpeHIHOCTeH
M3MEpPEeHUH Tpu TmocTpoeHuu TpadukoB. [IpencraBieHue pe3ynbTaToB H3MepeHHU B (opme
TaOIMI] ¥ TpadUKOB.

Ilpaxmuxa: OCHOBBI TEOPUU TIOTPEITHOCTEH MPUMEHSTH PU BBITIOJIHEHUH SKCIIEPUMEHTATBHBIX
3aj1a4, IPAaKTHYECKUX Pa0OT. (¢ MCmoIb30BaHeM o0opynoBanus «Touka pocray)
Xapaxkmepucmuka 0CHOBHBIX 6UO08 OesIMENbHOCU.

[TpuBoaMTH TIpUMEpPHI OOBEKTOB HM3YUeHHUS (HU3UKU ((PU3UUECKHUE SBICHUS, (PU3UUECKOE TEIIO,
BelIecTBO, (¢u3uveckoe moje). Habmogarh W aHaMM3UpPOBaTh  (PU3MUYECKHE SBJICHUS
(bukcupoBaTh U3MEHEHHsI CBOMCTB OOBEKTOB, CPABHUBATh MX W 0000m1aTh). Ilo3HAaKOMUTBCS C
AKCTIIEPUMEHTAIIBHBIM METOJOM HCClieoBanusi npupoabl. COopka NMpUOOPOB U KOHCTPYKIIHIA.
Hcnonp3oBaHue W3MEPUTENLHBIX MPHOOPOB. BEITIOJIHEHHE J1A00PATOPHBIX M MPAKTHYECKUX
pabot. Jl[marHocTMKa M yCTpaHEHHE HEHCIIPaBHOCTEW NpuOOpOB. BeicTpanBaHWe THIIOTE3 Ha
OCHOBAaHUH MMEIOIINXCS TaHHBIX.

MexaHuka.

Teopus: PaBHOMEpHOE U HEpaBHOMEpHOE JBMXKEHHE. | 'paduueckoe MpeacTaBieHHe JBUKEHUS.
Pemenune rpadudeckux 3amad, pacder MyTH M CpeJHEH CKOPOCTH HEPAaBHOMEPHOTO ABM)KECHUS.
[Tonsitne uHepimu u uHepTHOCTU. lleHTpoOexHast cuna. [IpumeHeHune MaHHBIX (U3HMUECKHUX
MOHATUMN B )KU3HEAEATEIbHOCTU YesnoBeka. Cuia yrnpyrocTu, CHUiia TPEHHUS.

Ilpaxmuka: VUccnenoBanue 3aBUCHUMOCTH CHJIBI YIIPYTOCTH, BO3HHMKAKOIIEH B NPYXKHUHE, OT
crenenn nedopMmanuu npyxkuHbel. Omnpenenenue kodpduimeHnta TpeHus Ha Tpudbomerpe. (¢
HCHoJb30BaHHeM 00opynoBanus «Touka pocray)

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT CUJIbl HOPMAJIBHOTO JABJICHUS.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.



Ananus tabnun, rpadukos, cxem. [louck 00bsicHeHUsT HaOMIOKaeMbIM coObITHSIM. OTIpeeneHue
CBOMCTB MPHOOPOB MO YepTeKaM M MOJENSAIM. AHaJIN3 BOZHUKAIOIIUX MPOOIEMHBIX CHUTYalUH.
N300paxkaTh cHCTeMy KOOPAWHAT, BBIOMPATH TEIO OTCYETAa U CBS3BIBATH €T0 C CHUCTEMOU
KoopauHaT. lcnonb3oBaTh CUCTEMY KOOpPAMHAT JUISl M3YYEHUS MPSMOJIMHEHHOTO JBHKEHUS
tena. COopka mnpuOOPOB W KOHCTPYKUMH. VICTONb30BaHUE W3MEPUTENBHBIX MPHOOPOB.
BoinosineHue 1abopaTopHbIX M IMPAKTUYECKUX padoT (¢ MCHMoJIb30BaHHEM O000pY/I0BaHUS
«Touka pocrta»). JlmarHocTHKa W YCTpaHEHHWE HEWCHpaBHOCTEH MpuOOpoB. BricTpamBanue
TUIOTE€3 HAa OCHOBAaHMM MMEIOIIMXCS JaHHbIX. KoOHCTpynpoBaHHME U MOJEIUPOBAHUE.
BrimosnHenne 3agaHuii 10 yCOBEPIICHCTBOBAHHMIO MPHOOpOB. Pa3zpaboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka M TpoBEpKa METOAMKH SKCIIEPUMEHTAILHON paboThl. PaboTa B Maibix
rpynnax. AHaTM3UPYIOT, BBIOMPAalOT W  OOOCHOBBIBAIOT CBOE  PpEIICHHE, JCHCTBHUS.
[IpencraBnenue pe3ynbTaTOB MAPHOW, TPYNIOBOW JEATEIBHOCTH. YYacTHE B JHAJOre B
COOTBETCTBUU C NPABUJIAMU PEUEBOTO TOBEICHUS.

I'mapocraruka.

Teopus: 3akon Apxumena, 3akoH I[lackans, THApOCTaTHYECKOE IaBJIEHHUE, COOOIIAIIIUECS
COCY/IbI, THPABIMYECKHE MAIIIHHBI.

Ipakmuxa: 3a0auu: BHITAJKUBAIONIAs CHJIA B Pa3IMYHBIX CHCTEMax; MPHOOpPHI B 3agadax
(cooOmmaroruecs: COCypl, TUAPABIMUECKHE MAIIUHBI, PhIYart, OJ0KH).

DKcriepuMeHTaTbHBIC 33/IaHUs:

1)usmepenue cuiibl Apxumera,

2)u3MepeHre MOMEHTa CHIIbI, IEHCTBYIOLIETrO Ha phlyar,

3)uzmepenue pabOTHI CHIIBI YIIPYrOCTH TMPH TMOJbEME T'py3a C MOMOIIBI0 TOJBMKHOTO WIIH
HETOIBIKHOTO Osioka(c HCmoJib30BaHueM ooopyaoBanus «Touka pocra)

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

Anamu3 Ttabmun, rpaduxoB, cxeM. [lonck oOBsicHeHUs HaOmOgaeMbIM coObITHsSM. COOpKa
npuOOpOB M  KOHCTpYKIMU. Vcmonb3oBaHue W3MEpUTENbHBIX NpUOOPOB. BrimomHeHue
Ja00paTOPHBIX M MPAKTHYECKUX padoT. /[narHocTrka u ycTpaHEeHHUE HEMCIIPAaBHOCTEH MTPUOOPOB.
BoicTpanBaHue rHUMoTe3 Ha OCHOBAHMM HUMEIOIIMXCS JaHHbIX. KoHCTpyupoBaHue u
MozenupoBanue. Pabora B ManbIx rpymnnax. AHAJIU3UPYIOT, BEIOUPAIOT U 0OOOCHOBBIBAIOT CBOE
peumienue, aedctBuda. llpencraBieHue pe3ynbTaTOB MApHOW, TPYNIOBOM  JESTENBHOCTH.
[ToarotoBka cooOmieHHI W JOKIAN0B. Y4acTHE B JUAIOT€ B COOTBETCTBUU C IpaBHIIaMU
PEYeBOro MOBEICHUS.

Craruka.

Teopus: bnok. Peiuar. PaBHOBecHe TBepAbIX TeJ. YCJIOBUS paBHOBECHUSA. MOMEHT CHIIBL.
[IpaBuno momentoB. LlenTp Tskectu. MccrnenoBaHue pa3nUyYHBIX MEXAaHHUYECKUX CHCTEM.
KoMOuHupoBaHHbI€ 33241, UCTIOIB3YS YCIOBHS PABHOBECHS.

Ilpakmuka: VI3roToBieHHE pabOTAIOIICH CHCTEMBbI OJIOKOB.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMeNbHOCHIU.

Amnanus tabnun, rpadukos, cxem. [louck oObscHenus: HabmonaeMbIM coObITUsIM. OnpeieneHue
CBOMCTB mpHOOPOB MO YepTexKaMm M MOJEIsIM. AHAU3 BO3HUKAIOUIUX MPOOIEMHBIX CHUTYaIUH.
Habmionate geiicTBue mpocThIX MexaHu3MoB. I[lo3HakoMHTbes ¢ (pU3HUECKON MOJENbIO
«abcomoTHO TBEPAOE Teoy». Pemiare 3amaun Ha MpUMEHEHHUE YCIOBUs(MpaBUia) paBHOBECHS
peruara. IlpumeHsTs ycioBue (IpaBUIIO) paBHOBECHsI pblyara Aisi OOBSICHEHUS ACHCTBUS
pPa3IMYHBIX WHCTPYMEHTOB, HCIIOJIb3YEMBIX B TeXHUKe U B ObiTy. COopka mpuOOpoB u
KOHCTpyKIui. Mcmonb3oBaHue HM3MEPUTEIbHBIX MHpUOOpOB. BeIMoTHEHHE abOpaTOPHBIX U
MPaKTUYECKUX paboT. /lmarHocTuka M ycTpaHeHUEe HEHCIpPaBHOCTEHW mpuOopoB. BricTpanBaHue
TUINIOTE3 Ha OCHOBAaHMU HUMEIONIUXCS JaHHbIX. KOHCTpyupoBaHHE U MOJIEIMPOBAHUE.
BrimonHenue 3agaHuil 1O YCOBEPIIEHCTBOBaHHIO MpHOOpoB. Pa3paboTka HOBBIX BapHaHTOB
onbITOB. Pa3paboTka u mpoBepKa METOUKH IKCIIEPUMEHTATBHON pabOTHI.

PaGora B Mambix rpymnmax. AHaTU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE peEIICHHE,
neiictus. IlpencraBieHue pe3yabTaTOB MapHOW, TIpynnoBoil aesrenbHOcTU. [loaroToBka



cooOuieHnid 1 10k1aa0B. OCYyIIECTBISAIOT CAMOOLICHKY, B3aUMOOIICHKY JAEATEIIbHOCTU. Y4acTue
B JIMAJIOT€ B COOTBETCTBUHU C IIPaBUJIAMHU PEUEBOTO MOBEACHHUS.

8 kiacc

TensioBble sIBJIEHUS.

TennoBoe pacumpenue tei. IIponeccsl maBieHns U OTBEPACBAHUS, UCIIAPEHUS U

KoHJeHcauuu. Temnonepeaaya. BinaxxHocTh BO3/lyxa Ha pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habmonenue TassHus Jib/1a B BOJIC.

2. CKOpOCTb MCTIAPEHUS PA3IUYHBIX KUIKOCTEH.

3. TeruioBble ABUTaTENU OYAYLLIETO.
Jlabopamopuvie pabomul (¢ ucnoab3oBaHnueM odopynoBanus «Touka pocray)

1. I3MeHeHust UTMHBI TeJla TPU HarpeBaHUU U OXJIaKICHUH.

2. OrnuBKa napaduHOBOTO COJJIATHKA.

3. HabnroneHue 3a miaBjaeHUEM Jbaa

4. Ot 4ero 3aBUCUT CKOPOCTb UCTIAPEHUS )KUIKOCTH?

5. HaGnronenue TemionpoBoAHOCTH BOJBI U BO3IyXa.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCTU.

CamocToATenbHO (QOPMYIHPYIOT MO3HABATENbHYIO 337ayy. YMEIOT C TOMOIIbIO BOIPOCOB
noObIBaTh  HeAocTarollylo uHpopmanuoo. Mcrnosb3oBaHMEe HM3MEPHUTENBHBIX  NPUOOPOB.
BrimonHenue maGopaTopHBIX ©  TpakTHYECKUX paboT. JlmarHocTMka W yCTpaHEHHUE
HeWcnpaBHOCTEeH mpubOOpoB. BricTpanBaHme THMOTE3 HAa OCHOBAHUM HWMEIONIUXCS JAHHBIX.
KoHcTpynpoBanue u MoeupoBaHue.

BrimonHeHnue 3agaHuii MO0 yCOBEPIICHCTBOBaHUIO TPHOOpPOB. Pa3paboTka HOBBIX BapHAaHTOB
onbITOB. Pa3paboTka W mpoBepKa METOIWKH SKCTIEpUMEHTAIbHOM paboThl. Pabora B Mambix
rpynmnax. AHaJIW3UPYIOT, BBIOMpAIOT M  OOOCHOBBIBAIOT CBOE  peIIeHHe, JIEeHCTBUSL.
[IpencraBnenue pe3ynbTaTOB MApPHOW, TPYNNOBOM JEATEIBHOCTH. YYacTHe B JHAIOre B
COOTBETCTBUU C MPABUIIAMH PEUEBOTO MOBEICHUS.

DJleKTPUYeCKUE SBJICHUS.

Muxkpomup. Moaenu atoma, cyuiectBoBasiiue 10 Hadana XIX. ctopust OTKpBITUSA U IEUCTBUS
rajJibBaHM4YecKoro snaemeHTa. Mcropus cozpmanust snexktpodopHoit Mmammubl. OnbiT Bosbra.
DNEKTPUUYECKUHN TOK B JIEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoab3oBanueM odopyaoBanus «Touka pocray)

1. Moxenu atoMOB.

2. 'aibBaHUYECKHUE PJIEMEHTBHI.

3. Pabota anekTpodopHOil MaIIHHEI.

4. OnbiTel BonbTa u ['ansBanu.

Jlabopamopusie pabomul:

1. Coznmanue ranbBaHMYECKUX 3JIEMEHTOB U3 MOAPYYHBIX CPEJCTB.

2. DIIEKTPUYECKUI TOK B KUJIKOCTSX.

Xapaxmepucmuka OCHOBHBIX BUJIOB JICSITEIIbHOCTH:

YopaBisT cBoel TO3HABATENLHON M yUeOHOW JEesSTeNbHOCTHIO TMOCPEACTBOM TOCTAHOBKHU
neney, IUIAaHUPOBAHUS, KOHTPOJIS, KOPPEKIMHU CBOMX JCHCTBUH UM OLIGHKUA YCIEIIHOCTU
ycBoeHusa. CpaBHUBAlOT CHocod W pe3ynbTaT CBOMX JEHCTBHM € 0O0pa3loM - JIMCTOM
compoBoxaeHus. OOHapyxuBaOT OTKJIOHEHHs. OOAyMBIBAIOT MPHUYMUHBI  OTKJIOHEHUM.
OcyIIecTBISIOT CAMOKOHTPOJIb M B3aUMOKOHTPOJIb. VIcronb30BaHne U3MEPUTENBHBIX TPHOOPOB.
Broimonnenue 1abopaTopHBIX ©  TIpakTHYecKuX paboT. JlmarHocTka U yCTpaHEHUE
HEUCIpaBHOCTEH mTpuOOpoB. BeicTpamBaHWe THUIIOTE3 HA OCHOBAHWU HMMEIOLIUXCSA JIaHHBIX.
KoncrpynpoBanue u MoenpoOBaHuUE.

3HeKTp0MaFHHTHLIe ABJICHUA.
MarauTHoe Iojie B BellecTBe. MaruutHas aHoMalusa. MarHuTHbIe 6ypI/I PazHoBugHoCTH
QJICKTPOU3SMEPHUTCIIBHBIX HpI/I60pOB. PaznoBugHoCTH BHGKTPOHBHFaTCHCﬁ.



Hemoncmpayuu (¢ ncnosib3oBanneM odopynoBanusi «Touka pocray):

1. HaFJISI[[HOCTb IIOBCACHUA BCIICCTB B MAarHUTHOM IIOJIC.

2. [Ipe3enTany 0 MarHUTHOM TI0JI€ 3eMJIH ¥ O MarHUTHBIX OypsX.

3. leMOoHcTpauys pa3HOBUAHOCTEN 3JEKTPOU3MEPUTEIBHBIX IPUOOPOB.

4. HarnsatHOCTh pa3HOBUAHOCTEH 3JIEKTPOABUTATENCH.
Jlabopamopnvie pabomul: 1. ccrenoBanue pa3invHbIX dJEKTPOU3MEPUTENBHBIX TPHOOPOB.
Xapaxmepucmuka 0CHOBHBIX 8U008 0esIMENbHOCIU.

VYrpaBnsitoT CBOEH MO3HABATENBHON W Y4YEOHOM MACSITENBHOCTHIO TMOCPEICTBOM IMOCTAHOBKH
ueneﬁ, IUIaHUPOBAHUA, KOHTPOJIA, KOPPCKUOUU CBOHUX I[GI\/JICTBI/II\/JI U ONCHKHU YCICHIHOCTH
ycBoeHusa. CpaBHUBAIOT CMOCOO M pe3ylbTaT CBOUX JIEHCTBUM € 0OpasloM - JIMCTOM
conpoBoxacHUsl. OOHapyXHBalOT OTKJIOHEHUs. OOMyMBIBAIOT MPUYUHBI  OTKJIOHEHHIA.
OcymiecTBISIOT CAMOKOHTPOJIb U B3aUMOKOHTPOJIb.

OnTnueckue sABJICHUA.

HcTouHnku cBeTa: TEIUIOBHIE, JIIOMUHECLEHTHBIE, HUCKYCCTBEHHBIE. M3roToBiieHHME KaMepsbl -
o0cKypa U HcclefoBaHHE H300pakeHHs C MOMOIIBI0 MOJEIH. MHOroKpaTHOe H300paxeHHue
IperMeTa B HECKOJbKUX TUIOCKUX 3epKayax. M3roTroBUTh NEPUCKOI U € €ro MOMOUIBIO TPOBECTU
HaOmoneHus. I[IpakTuyeckoe HCIMOJIb30BAHWE BOTHYTBHIX 3€pKasl. 3pUTENbHbIE WJUIIO3UH,
MOPOXKJAaeMbIe MpeoMIIeHHEM cBeTa. Mupaxu. PazButre BOJIOKOHHOM onTUKH. Mcnonb30Banue
3aKOHOB CBETAa B TEXHUKE.

Hemoncmpayuu(c ucnosib3oBanueM odopynoBanusi «Touka pocray)

1. Pa3nuyHble HICTOYHUKHU CBETA.

2. N3o0pakeHue npeaMeTa B HECKOIbKUX MJIOCKUX 3epKaax.

3. M300paxeHne B BOTHYTBIX 3epKaJiax.

4. Vcnosnp30BaHuE BOJIOKOHHOM ONTHKH.

5. YcerpoiictBo (poToanmapaTtoB, KHHOTIPOEKTOPOB, KAJICHTIOCKOTIOB.

Jlabopamopusie pabomul:

1. UsroToBnenue kamepsl - 00CKypa U UCCiIeIoBaHNE U300paKeHHUs C TOMOIIbIO MOJAEIH.

2. [IpakTyeckoe NpUMEHEHUE TIIOCKUX 3€pKaJl.

3. IIpakTHyecKo€e UCIOIb30BAHNE BOTHYTHIX 3€PKaJ.

4. 3roToBiieHUe MepUCKONa U HAOIIOICHUS C TIOMOIIBI0 MOJIETH.

Xapaxmepucmuka 0CHOBHbIX 8U008 0esIMENbHOCHIU.

VYopaBifoT cBoel MO3HABATEILHOM M y4eOHOW JesTeNbHOCTHIO MOCPEACTBOM IOCTAaHOBKHU
Lened, IUIAHUPOBAHUS, KOHTPOJIS, KOPPEKLIHMH CBOMX JCHCTBUH M OLIEHKM YCIEIIHOCTU
ycBOeHHMsI. BBIAEHSAIOT U (OpMYyIHPYIOT MO3HABATEIbHYIO 1I€JIb. BBIIEISIOT KOJUYECTBEHHbIE
XapaKTepUCTUKH OOBEKTOB, 3aJaHHble cioBamH. [IpuHMMalOT MO3HABaTENbHYIO LENb U
COXPaHSAIOT €€ MpHU BBHIMOJHEHUM Y4eOHBIX aeiicTBuil. Oco3HalOT cBOM jedcTBusA. Hwmeror
HABBIKU KOHCTPYKTHBHOTO OOILIEHUSI B MAJIBIX IPYyTax.

YesioBeK U IPUpPOAA

ABTomaTHKa B Haulei ku3HU. [IpuMepsl HCIIOIb30BaHKs aBTOMAaTUYECKUX YCTPOMCTB B HAyKe,
Ha mpou3BojacTBe M B ObiTy. CpenctBa cBa3u. Pamumo u TteneBujeHue. AJbTepHATUBHBIE
UCTOYHUKHU 3Hepruu. Buasl anekrpocranuuii. Heo6X0[MMOCTh SKOHOMHMH MTPUPOIHBIX PECYPCOB
U UCHOJb30BAHUS, HOBBIX IKOJOTHYHBIX M Oe3omacHbIX TexHosoruil. Hayka u OezomacHOCTb
JOJEH.

Hemoncmpayuu: 1. oToMaTepualsl U claiipl Mo Teme.

Jlabopamopnvie pabomul: 1.13ydenne neicTBUN CpeACTB CBA3U, PAAMO U TEJIEBUICHUS.
Xapakmepucmuka 0CHOBHBIX 6UO08 OesIMENbHOCU.

CamocrosTenbHO  (QOPMYIUPYIOT —TO3HABAaTENbHYIO 3aJady. YMET (WIM pPa3BHBAIOT)
CIOCOOHOCTh C MOMOIIBIO BOTIPOCOB JTOOBIBATh HEJOCTAIOIIYIO HH(OpMALIHIO.



9 ki1acc
Kunemaruka
CriocoObI onucaHus MeXaHU4YECKOTO aBMkeHMs. Cuctema orcueta. [IpsMmonnHeliHOe IBIKECHUE.
[IpssMonMHENHOE pPAaBHOMEPHOE IBIKEHHE IO INIOCKOCTH. IlepemenieHue um CKOpOCTb IIpH
PaBHOMEpPHOM TMPSMOJIMHEMHOM JBUXKEHHUU 10 TUIOCKOCTU. OTHOCUTENBHOCTH JIBHXKECHHUS.
Cnoxenue naBuwxeHui. [lpuHumn He3aBUCMMOCTH JBWKeHUU. KpuBosmHelHoe IBUXKEHUE.
JIBi>keHue Tena, OpOIIEHHOTO TOJA YIVIOM K TOpPU30HTY. PaBHOMEpHOE IBUXKEHHE TIO
OKPYXHOCTH. YTJ0Basi CKOpocTb. [lepuos u yactora Bpaiienus. CKOpocTh
Y YCKOPEHHE MPU PABHOMEPHOM JIBIKEHUHU 10 OKPYKHOCTH.
Jlabopamopnule pabomul(c NcNoJib30BaHUEM 00opynoBaHusi «Touka pocray):

1. W3ydeHue nBHKEHHS CBOOOHO MAJAOIIETO Tea.

2. VI3yueHue MBHKEHUS IO OKPYKHOCTH.
IIpumepnvie memol NPOEKMHBIX U UCCTIEO08AMENLCKUX PAOOM.:

1. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO JBMXKCHHS TPU MCIOJb30BAaHUM TPEHAKEPA

«OeroBast TOPOXKKa.
2. Wcropudeckas pEKOHCTPYKIIMS ONBITOB lamwies 10 ONpeAeieHHI0 YCKOpPEHUs
CBOOOJHOTO MAJACHUS TEJ.

3. TpuHOUTBEI paboTHI TPUOOPOB IS K3MEPEHHSI CKOPOCTEH M YCKOPEHUH.

4. Tlpumenenune cBOOOIHOTO MAICHUS JIJIS1 K3MEPEHUS PEAKIINH YeJIOBEKa.

5. Pacuer TpaekTopun IBMKEHUA NepcOHaXKeH paccka3oB P.Pacmo.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE M OOCYXJEHHE TeKcTa crarei
WHTEPHET-CAaUTOB, OOCYXJCHHE MOKIAJ0B W TPE3EHTAIlMH, COCTABJICHWE W peEIIeHUe 3ajad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usnke).

JInnamuka
HNuepumansubie cuctembl otcuera. Cuna. 3akoHbl HproToHa. JIBWKeHWE Tena moj IeUCTBUEM
HECKOJIbKUX CHJI. J[BIKEHHe CUCTeMbl CBSI3aHHBIX Ted. JlMHaMHKa paBHOMEPHOTO JBIKEHUS
MaTepHaIbHON TOYKHU MO OKPYKHOCTH. Kiacchl cuil. 3aKOH BCEMUPHOTO TIATOTECHUS. J[BHKEHHE
manet. MckycctBeHHble criyTHUKH. ConHeuHas cucteMa. Mctopus pa3BUTHS NPEACTABICHUN O
Bcenennoii. Ctpoenue u sBotonus BeeneHHoil.
Jlabopamopnvie pabomul(c Hcob30BaHHEeM 00opyaoBanus «Touka pocra»):
1. W3mepenue macchl Telia C UCIOJIb30BAHUEM BEKTOPHOT'O PA3JI0KEHUS CUITBI.
2. V3yyeHue KHHEMAaTUKM M JAUHAMHUKH PAaBHOYCKOPEHHOTO MBIKEHUSA (Ha MpUMeEpe
MaIlluHbI ATBY/1a).
3. V3yueHue TpeHUS CKOJbKEHUSI.
IIpumepnvie memvl NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:
1. Ucropuueckass pexoHCTpykuusi omnbiToB KynoHa U AMOHTOHa TO OMpPENEICHUIO
BEITUYHMHBI CHJIbI TPEHHS CKOJIBKECHHUSL.
2. llepBble NCKYCCTBEHHBIE CITYTHUKH 3EMIIH.
3. Kak oTnmuaroTcss MeXaHWYECKUE MPOLIEeCChl Ha 3emiie OT MEXaHHYEeCKHX MpPOLIECCOB B
Kocmoce?
4. Tena Conneuynoii cuctembl. OTKPBITHS HA KOHYHKE TIepa.
Xapaxmepucmuka OCHOBHBIX 8U008 OesimelbHOCmU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
WHTEPHET-CAaliTOB, OOCYXJIeHHE [OKJIaJ0B M NPE3CHTAlM, COCTaBJICHHE M pEIICHHE 3aad,
obcyxaenue crnoco0oB perierus (moaroroska k OI'D no ¢usuke).

HMmnyabce. 3akoH coXpaHeHHs HMITYJIbCA
Nmnynbe. M3menenne ummynbca MarepuanbHOM TOukd. Cucrema Tenl. 3aKOH COXpaHEHUs
AMITYJIbCA.
Ipumeprvie memvl NPOEKMHBIX U UCCIEO0BAMENLCKUX PAOOM.:
1. PeakTuBHOE ABMXEHHE B MIPUPOIE.
2. PaccnepoBanue [ITII ¢ moMoIipio 3aK0HA COXpAaHEHUST UMITYIIbCA.



Xapaxkmepucmuka OCHOB8HBIX 6U008 OesAmelbHOCMU. YTeHHEe U OOCYXJEHHEe TEeKCTa CcTaTel
MHTEPHET-CAlTOB, OOCYXJEHHE MOKIaJ0B M NpPE3eHTAllUi, COCTABJICHHWE W pELICHHE 3ajad,
obcyxkaeHue crocob6oB pemierus (moaroroska k OI'D no dusuke).

Cratuka
PaBHoBecue Tena. MOMEHT Cuilbl. Y CIIOBHS paBHOBECHS TBEPAOIo Tena. [IpocTeie MeXaHU3MBI.
Jlabopamopnule pabomul(c NcnoJib30BaHUEM o00opynoBaHusi «Touka pocray):
Ormpezenenre HEHTPOB MACC PA3IUYHBIX TeJ (TPH CII0Cco0a).
IIpumepnvie memol nPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

1. TlpumeHeHHE IPOCTHIX MEXAHU3MOB B CTPOUTEILCTBE: OT 3eMJITHKHU 10 HeOOoCKpeoOa.

2. HccrnenoBanue KOHCTPYKIUU BEIOCHUIIEA.
Xapakxmepucmuka OCHOBHBIX U008 OesimenbHOCmU: YTeHHE U OOCYXIEHHME TEKCTa CTaTel
WHTEPHET-CATOB, OOCYXIEHHE JOKIaJ0B M MpPE3eHTAIWH, COCTaBJICHHWE W pEUICHHE 3ajad,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o dusuke).

MexaHnu4yeckue KoJieOaHUsI U BOJTHBI
Mexannueckue kojebanusa. I[IpeoOpazoBaHue 5SHEPrMM NpPHU MEXAaHUYECKUX KOJICOAHUSX.
Marematuueckuii U TNPYXKUHHBIH MasTHUKH. CBOOOJHBIE, 3aTyXaloOU[Me U BbIHYXKJICHHBIE
kosebanus. Pezonanc. Mexanndeckue BoJIHbL. [llnHA U CKOPOCTH BOJTHBI. 3BYK.
Jlabopamopnvie pabomul(c Hcnoib30BaHHeM 00opynoBaHus «Touka pocra»):
N3yuenune konebaHmii HUTSHOTO MasTHUKA.
Ipumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM:

1. CrpyHHbIE My3bIKaJbHbI€ HHCTPYMEHTHI.

2. KonebarenbHble CHCTEMBI B IPUPOJIC M TEXHUKE.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJECHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJIeHHE [OKJIaJ0B M NpPE3CHTallMif, COCTaBJCHHE M pEIIECHUE 3ajady,
o0cyxeHne crmoco0oB pemieHus (moarotoka k OI'D o dusuke).

DJIEKTPOMATHUTHBIE KOJIeOAHUS U BOJIHBI

[TepemennsbIii anekTpudeckuii Tok. KonebarenbHplii KOHTYp. BeIHYXAeHHBIE 1 CBOOOIHBIE DM
KoJiebaHusi. DM BOJIHBI U X CBOMCTBA.

IIpumepnvie memol NPOEKMHBIX U UCCIEO08AMENLCKUX PAOOM.:

[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

Bnusinue OM u3nydyeHuil Ha KUBbIE OPTaHU3MBI.

M3roTtoBieHne ycTaHOBKH ISl IEMOHCTPALIMK ONBITOB 110 DMMU.

DnekTpomMariutHoe u3nydenne CBYU-neun.

HcTopuueckas peKOHCTPYKIUS OTIBITOB AMIIepa.

Xapaxmepucmuka OCHOBHbBIX U008 OesimelbHOCMU: YTeHHE W OOCYXJEHHE TeKCcTa crarei
MHTEPHET-CAaliTOB, OOCY)XJIEHHE [OKJIaJ0B M MPE3eHTallMi, COCTABICHHWE M peUIeHHe 3ajad,
obcyxaenue crnoco0oB pemienus (moaroroska k OI'D no dusuke).

aogrwnpPE

Onrtuka
Wctounuku cBeta. JlelicTBUs cBeTa. 3aKOH MPSIMOJIMHEHHOTO PacHpOCTpaHEHHUsI CBETa. 3aKOH
oTpakeHus cBera. [locTpoeHre M300pakeHUI B TUIOCKOM 3epKajie. 3aKOH NPETOMIICHUSI CBETa
Ha TUIOCKOW TpaHHWIe JABYX OJHOPOIHBIX MPO3pauHbIX cpei. [IpenomiieHue cBeTa B MpU3ME.
Jlucriepcusi cBeTa. SIBJCHME TIOJHOTO BHYTPEHHEro oTpaxeHus. JIMH3bl. TOHKHE JIMH3BI.
[Toctpoenune u300pakeHUM, CO37aBaeMbIX TOHKAMHU JIMH3aMHU. [71a3 u 3penHue. Onrtudeckue
pUOOPBHL.
Jlabopamopnuvie pabomui(c HcOIb30BaHHEM 000pynoBaHus «Touka pocTa»):

1. DkcnepuMeHTaIbHAs MPOBEPKA 3aKOHA OTPAKCHUS CBETA.

2. H3mepenue nokaszaressi MpeIOMIICHHS BOJIBL.

3. Hsmepenue HOKYCHOTO PACCTOSHUSI COOMPAOIICH JTHH3BI.
IIpumepHvie membl NPOEKMHBIX U UCCIE008AMENbCKUX PADOM:

1. Hcropus uccienoBaHHUs CBETOBBIX SIBJICHUI.



2. Hcropudeckas peKOHCTPYKIHS Teneckona [ ammes.

3. HM3rortomieHue KajeocKomna.
Xapaxmepucmuka OCHOBHBIX U008 OesimelbHOCmU: YTCHHE W OOCYXJCHHE TEKCTa crarei
WHTEPHET-CAalTOB, OOCYXJICHHE OKIAJ0OB M TPE3CHTAllMH, COCTABJIICHWE W PEIICHHE 3ajad,
obcyxkaeHue croco06oB pemierwus (moaroroska k OI'D no dusuke).

®u3znka aroMa 4 aTOMHOI0 s1/Ipa
Crpoenue aroma. [lornomienue u ucmyckanue cBera aromamu. Ontuyeckue CrekTpbl. OMbITHI
Pesepdopna. [Tnanerapnas mozmens aroma. CTpoeHHEe aTOMHOTO siipa. 3apsiioBO€ M MacCOBOE
yucia. SaepHble cuibl. DHEPrus CBSI3M aTOMHBIX siep. 3aKOH PaJUOaKTHBHOIO pacraja.
Anbda- u 6era-pacnansl. IlpaBuna cmemenus. SnepHble peakiuu. JleneHue M CUHTE3 sIep.
SAnepnas snepreruxa. Mctounuku sneprun CosHia u 38e31. Peructpanus siiepHbIX U3ITy4eHUH.
Bnusinue paamoakTHUBHBIX HM3IYyYEHMM Ha >KUBble OpraHu3Mmbl. Jlo3umerpus. DKOJOTHYECKUE
MpOoOJIEMBI SITICPHON YHEPTETUKH.
IIpumepnvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

1. Hcropus uzyuenus atoma.

2. Wsmepenne KIIJ] comrednoit OaTapen.

3. HeuamMeble H3my4eHUs B CIEKTPE HATPETHIX TEIL.
Xapaxmepucmuka OCHOBHBIX 6U008 OesimenbHOCMU: YTeHHE W OOCYXJEHHE TeKcTa crarei
MHTEPHET-CAaliTOB, OOCYXJEeHHE [OKJIaJ0B M NpPE3eHTallMi, COCTABIIEHHE M pELIEHUE 3ajady,
o0cyxenne crmoco0oB pemienus (moarotoka k OI'D o ¢usnke).

®opMbl OPraHu3anvu 00pa3oBaTeJbLHOI0 MpoIecca:

- TpyIIoBas;

- UH/IMBUyabHas;

- ¢hpoHTaNBbHAS.

Beaymme TexHosoruu:

Hcnonb3yrloTcss 3JIeMEHTHl CIAEAYIOIIMX TEXHOJIOTHM: TMpOeKTHasl, MPOOJIEeMHOT0 OOydeHus,
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS,, KPUTUYECKOTO MBIIUICHUS, MPOOJIEMHOro JHasora,
UTpOBasl.

OcHOBHbBIE MeTOIbI PA0OTHI HA YPOKe:

Benymumu metonamu oOydeHHS SBISIOTCS: YaCTUYHO-TIOMCKOBOM, METOJ MaTeMaTH4eCKOro
MOJETUPOBAHUS, AKCHOMATUYECKUN METO/I.

@®opMbI KOHTPOJISI:

Taxk kak 3TOT Kypc sBIISI€TCS AOMOJHUTENBHBIM, TO OTMETKa B 0aJIax HE CTABUTCS.

VYyamuiics y4yuTcs OIeHMBaThb ce0s M JpPYrHMX caMm, 4YTO IO3BOJIAET pPa3BUBATH YMEHHUS
caMOaHamn3a U CIOCOOCTBYET pPa3BUTHUIO CAMOCTOSITEIBHOCTH, KaK CBOMCTBY JIMYHOCTH
ydamierocsi. BpisBieHHE TPOMEXKYTOUHBIX M KOHEYHBIX PE3YNIbTAaTOB YYallUXCS MPOUCXOAUT
yepes MPaKTUYECKYIO NeSTeIbHOCTh; 3a4eTHBIE PaOOTHI:

* TeMaTudeckasl MoJ00pKa 3a7ad Pa3IMyHOTO YPOBHS CIOXHOCTH C MPEACTABICHUEM Pa3HBIX
METO/IOB pelieHus B BU/JIC TEKCTOBOT'O AOKYMeHTA, npe3eHTanuu, GpJnii-
aHMMAaIMH, BUAEOPOJIMKA Wik Web - crpaHuub (caiita)

* BBICTaBKa IIPOEKTOB, MPE3EHTALUH;

* JIEMOHCTpAIIUS DKCTIIEPUMEHTa, KaYeCTBEHHON 3a/laul C KaueCTBEHHBIM (YCTHBIM WU B BUJIE
MPUJIOKEHUS, B TOM 4YHUCIe, MPE3CHTAIUeil) OMmMcaHueM TMpoliecca Ha 3aHATUH, (ecThBale
AKCIEPUMEHTOB; (pU3NYECKHe OJIUMITHUAIBI.



Kaneﬂuapﬂo-TeMaTuquKoe IJIAHUPOBAHUEC 7 Kaacc

Ne
n/n

Hara
MIPOBEICHUS
Ilnan | dakr

Tema 3auarus

Hcnoan3oBanue
000opy/0oBaHUs LIEHTPa
€CTECTBEHHOHAYYHON M
TeXHOJIOTH4eCKOM
HalNpaBJeHHOCTEel

«Touka pocra»

IIpUMeYaHue

1. Benenue (14)

1

BBoagnoe 3ausatue.
3a1a49u Kypca.
0€30I1aCHOCTH.

Hemn wu
Texuuka

Kommnberoreproe
00opyI0BaHNe

2. Pojib hKciepuMeHTa B 'KU3HU YestoBeKka (34)

CucreMa eJUHHIL, HOHITHE O
MIPSIMBIX 51 KOCBEHHBIX
M3MEPEHUSIX

Kommnbroreproe
00opyI0BaHNE

DU3NYECKUN SKCTIEPUMEHT.
Buasr (bu3UIecKoTO
SKCIIEPUMEHTA.
[TorpemHocTs
Bunnr
MIOIPEIITHOCTEN
Pacuér
U3MEpPEHMUSL.

HU3MEpPEHHUS.

HU3MEPEHHUS.
MIOTPEMIHOCTH

O6opynoBanue
JIEMOHCTpanuil

ittt

4

JlaGopaTtopnas pabota
«M3mepenne oObemMa TBEPIOTO
tenay. [IpaBuna opopmieHus
nabopaTopHO pabOTHI.

OGopynoBaHue s
7abopaTOpHBIX  paboT U
YUCHHUYECKUX OTIBITOB

3. Mexanuka (84)

PaBHOMEpHOE u
HEpaBHOMEPHOE
JIBUKCHUSI.

I'padmueckoe npeacrapneHue
JIBUKECHUSI.

Pemenue rpaduueckux 3anad,
pacueT TMYTH M CpeAHel
CKOPOCTH

HEPABHOMEPHOTO JBM)KCHHUS.

[TonsTue
UHEPTHOCTH.
LenTpobexHas cuina..

HHCPUUH n

OGopynoBaHue s

7a00paTOpHBIX  paboT U
YYECHUYECKUX OIBITOB (Ha
6a3e komruiekToB 1151 OI'D)

Cuita ynpyrocTH, Cujia TpeHHsI

10

JlaGopatopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
CHJIBI YIPYTOCTH,
BO3HMKAIOLLIECH B
MpYXUHE, oT
nedopmaruu
TPYKUHBD».

CTCIICHU

11

JlaGopatopHas paboTa
«Omnpenenenne kKodppuIreHTa

O6opynoBanue s

JabopaTOpHbIX  paboT W
YYCHHYECKUX OIBITOB (Ha
0aze xomruiekToB st OI'D)




TpPEeHHsSI Ha TPUOOMETPEY.
Jlaboparopnas paboTa O6opynoBanue st
«HccnenoBanue 3aBUCUMOCTH | TaOOpPaTOpPHBIX  paboT U
CWJIBI TPEHUS OT CUJIBI YUEHUYECKUX OTIBITOB
12 HOPMaJIbHOTO JJABJICHUSD).
4. I'mapocraTtuka (124)
[InmotHOoCTh.  3amaua  maps | OGopynoBaHue TUTSt
13 I'epona JEMOHCTpPAITHA
Pemenue 3aga4 noBBIILIEHHON
CJIOKHOCTH Ha pacuer
IJIOTHOCTH
14 BEIIECTBA.
Pemenue 3agau noBeimennorr | OGopynoBaHue TUTST
15 CJIOKHOCTHU J€MOHCTpAIi
JlaBiieHME KUIKOCTHM M Tasa.
16 3akon [Tackans
17 Coo0mmaronmecs: CoCybl.
JlaGopaTtopnas pabota OGopynoBanue s
«3roroBienue MOJIeTH | TabopaTopHBIX  paboT U
18 dboHTaHA» YUEHHUYECKUX OIBITOB (Ha
JlaGopatopHas paboTa 0a3e koMIuIekToB st OI'D
«U3rotosneHue MOJIEIIH
19 (dhoHTaHa»
3akon Ilackans. /laBneHue B
KUAKOCTSAX U razax.
['unpaBnuueckue MalIvHbIL.
20 Coo0mmaronuecs: CoCybl.
BritankuBaromas cuna. 3akon | O6opynoBaHue VIS
21 Apxumena. JIEMOHCTpAaIUit
JlaGopaTtopnas pabota OOGopynoBaHue s
«BblsicHeHue yCJIOBHS | TabOpaTOpHBIX  paboT U
TUTaBaHUS YUEHUYECKUX OTIBITOB
22 TEI.
brok 3anau Ha 3akoH [lackans, | O6opynoBaHue TUIS
23 3aKOH ApXumena. JIEMOHCTpAaIUit
bnok 3amau Ha 3akoH I[lackains,
24 3aKOH Apxumena.
S. Craruka (104)
25 Bbnoxk. Peryar. O6opynoBanue TS
PaBHOBecue  TBepAbIX  Tej. | ACMOHCTPALHA
Mowmentr  cunbl.  IIpaBuio
26 MOMEHTOB.
Lentp Tshkectu. | O6opynoBaHue TUTS
UccnenoBanue pa3NMYHBIX | AEMOHCTpAIUN
27 MEXaHUYECKUX CUCTEM
KoMOunupoBaHHbIe 3a1a4H,
28 HCIIOJIB3YS YCIOBHS




paBHOBECHS.
KoMOuHupoBaHHBIC 33a1a4H,
HCIIOJIB3YS YCIOBHS
29 paBHOBeCHS
Jlaboparopuas paboTa OOGopynoBanue 1Jis
«M3rotoBiieHne padorarpmeld | 1ab0paTopHBIX  paboT U
CHUCTEMBI OJIOKOBY». | yUEHUYECKUX OTBITOB (Ha
30 OdopmiieHue paboTHI. 0aze xomrutekToB st OI'D
Pa6ora Haj IIPOEKTOM
«bnoxny.
JlabopaTtopnast pabota
«M3rotoBiienue paboTaroIei
31 CHUCTEMBI OJIOKOBY.
JlabopaTtopnas pabota OGopynoBanue s
«M3rotoBiienue pabortamomiet | 1abopaTopHBIX  paboT U
32 CHCTEMBI OJIOKOBY. YICHHUECKUX OTIBITOB
33 Odopmitenue paboTHI. KommerotepHoe
34 3amuTa MPOESKTOB. obopyznosatue
KanennapHo-remaTnyeckoe njaHupoBanue 8 Kjiacc
No | Hara Tema 3ansaTus Hcnonb3oBanue NpUMeYaHue
/T | IpOBEICHUS o0opynoBaHus
Ilnan | dakr IenTpa .
ecTeCTBEHHOHAYYHOIl
U TEXHOJIOTHYeCKOM
HanpaBJIeHHOCTEH

«Touka pocra»

1. Beenenue (14)

BBonnoe 3anstue. llenu u | KomnbrorepHoe
3aJa4u Kypca. Texnuka | o6opymoBaHue

1 0€30I1aCHOCTH.

2. TensioBble siBjaeHus (12 4)
PaznooOpasue TerioBeiX | KommnberorepHoe
sBieHud. TernoBoe pacumupenue | 060pyaoBaHue

2 Tell.
JlaboparopHas paboTa O6opynoBanue st
«VI3MeHeHusI ITMHEBI Tella IPU 1ab0paTOPHBIX padoT
HarpeBaHUU U OXJIAKICHUN. 51 YY4EHUYECKUX

3 OIIBITOB
Temnonepenaua Habmonenue O6GopynoBanue A
TEIUIOMPOBOJHOCTH BOJIBI U JEMOHCTpAIHi

4 BO3/lyXa.
JlaGopatopHas paboTa Ob6opynoBanue s
«3mepenne yaenbHOU 1abopaTopHBIX padoT
TEIUIOEMKOCTH Pa3TUYHBIX u YYEHUYECKUX

5 BEIIECTBY. onbITOB  (Ha  Oase

[1naBneHue u oTBEpACBaHUE.
JlaGopatopHas pabota «OTIaMBKa
napauHOBOTO COJIIATHKA

KoMIUIEKTOB 1711 OI'D

JlaGoparopHas paboTa

O6opynoBaHue st




«Habmronenue 3a riaBieHUEM

1abopaToOpHBIX PpadoT

JBIa» u YUEHUYECKUX
OTIBITOB
Pemienne onumnuaaHbIx 3a1a4 OOGopynoBanue st
Ha ypaBHEHHE TEIJIOBOTO | JEMOHCTpALIMA
8 OanaHca
Pemienne onumnuaaHbIx 3a1a4 OOGopynoBanue st
9 HA pacy€T TEIIOBBIX MPOLECCOB JIEMOHCTpalun
10 Jlaboparopus kpuctamiorpadum.
Hcnapenue u KoHeHCAIUA. OOGopynoBanue st
11 JIEMOHCTpali
CocraB atmocdepsl, O6opynoBanue  amus
HaOJI0IeHUE Mepexoa JIEMOHCTpaIuit
HEHACBIIIEHHBIX ITAPOB B
12 HAaCHITIICHHBIE.
Brnaxxnocte Bo3ayxa Ha pasHbix | OOopynoBaHue s
13 KOHTHHEHTaX JIEMOHCTpAIUit
3. Daexkrpudeckue sipjaeHus (84)
Muxkpomup. Mogenu atoma, OGopynoBanue  mis
14 cylecTBOBaBIue 10 Havana XIX | nemoHcTpanmii
Hcropus oTKpbITHA U AEUCTBUSA KommnsrorepHoe
15 rajbBaHUYECKOTO AJIEMEHTA 000pyI0BaHNE
Uctopus CO3JaHUsg
16 3MEKTPOPOPHON MAITUHBI
OnbiThl Bosibra. Dnexrpuueckuit | KomnerorepHoe
17 TOK B DJIEKTPOJIUTAX. 000py1I0BaHNE
Pemenne onmumnuaaHeix 3amad Ha | OOopynoBaHue s
18 3aKOHBI ITIOCTOSIHHOTO TOKA JIEMOHCTpAIUit
Habmtoenue 3aBucuMoCTH O6opynoBanue  ais
COMPOTHBIICHUS IPOBOJHUKA OT | IEMOHCTpaluit
19 TEeMITepaTypHhI.
JlaGopaTtopnas pabota OOGopynoBaHue s
«OrmpeneneHnue CTOMMOCTU 1ab0paTopHbIX PpadoT
U3pacX00BaHHOI u Y4EHUYECKHUX
ANEKTPOIHEPTUU ombiTOB  (Ha  0Oasze
MO0 MOIIIHOCTH MOTPEOUTENS U 0 | KOMIUTEKTOB /uia OI'D
20 CUETUHKY»
Pemenue onuMnuaaHeix 3a1a4 O6opynoBanue  ans
21 Ha TEIJIOBOE JCHCTBHE TOKA JIEMOHCTpAIi
4. DiIeKTPOMATrHUTHBbIE siBJIeHUd (34)
DNEeKTPOMarHUTHBIE SIBJICHHUS. O6GopynoBanue  amns
DNEeKTPOU3MEPUTENHHBIE JEMOHCTpAIHi
22 puOOPHI.
MaruutHas anomanus. | OGopynoBanue  Juis
MarnutHsie JEMOHCTpalun
23 Oypu
PaznoBugHOCTH
24 JJIEKTPOABUTATEIEH.
5. OnTnueckue sisyaenus (74)
HcrouHuku cBeTa: TEIIOBBIE, OGopynoBanue  ams

25

JIOMHUHECIICHTHBIC

JEMOHCTpalui




MHorokpaTHOe U300pakeHue
npeaMeTa B HECKOJIbKUX TIOCKUX

26 3epKajax.
M3rotoBUTH MEPUCKOII U C ETO OGopynoBanue s
MIOMOIIIBIO MIPOBECTH | JEMOHCTpPAIHN
27 HaOJIIOICHUS
[IpakTHueckoe UCTIOIB30BaAHIE OGopynoBanue s
28 BOTHYTBIX 3€pKaJl JIEMOHCTpaIuit
3puTeNbHbIE UIUTIO3UH, O6opynoBanue  aius
MOPOXKIAEMBbIE PETIOMICHUEM JEMOHCTpAIHiA
29 cBeTa. Mupaxu.
30 Pa3BuTHE BOJIOKOHHOW OTITHKU
Hcnonb3oBaHue 3aKOHOB CBETA B
31 TEXHUKE
6. YesioBek u npupoaa (44)
32 ABTOMaTHKa B Halllel )KU3HHU . KomnerotrepHoe
33 Panno u TeneBueHne obopynosanne
ANbTepHATHBHBIC HCTOYHUKA
34 SHepruu. Buasl s5eKTpocTaHunii
KasengapHo-TtemaTtuyeckoe miaHMpoBaHue 9 kiace
No | Hara Tema 3ansaTus Hcnonb3oBanue NpUMeYaHue
/Tl | IPOBEJCHUS o0opynoBaHus
Inan | ®akr IEHTpa .
ecTeCTBEHHOHAYYHOil
U TEXHOJIOTHYeCKOM
HaNpaBJeHHOCTel
«Touka pocra»
1. Beenenue (14)
BBonnoe 3anmstue. llenm  u | KomnberoTepHoe
3a/1auu Kypca. Texnuka | o6opynoBaHue
1 0€301acHOCTH.
2. Kunemartuka (7 4)
CriocoOsl onucanus O6opynoBanue  amus
2 MEXaHUYECKOTO JIBHKECHUS JIEMOHCTpAIHi
[IpsmonmHeitHOe paBHOMEPHOE O6opynoBanue  amus
JIBUKCHHE 1o IJIOCKOCTH? | IeMOHCTpanuit
Cmotps
3 13 KaKOW TOYKH HaOJI01aTh
OTHOCHUTENHHOCTD ABHKEHUS. O6GopynoBanue  ans
4 CioxeHne IBHKEHUI. JIEMOHCTpalun
Jlabopamopnuvie pabomul: Ob6opynoBanue s
«3yueHne NBUKEHUSI CBOOOAHO | TaOOpaTOpHBIX PadOT
najaroIiero tenay, «Mzydenne u YYEHUYECKUX
5 JIBUPKEHHS TeJIa 10 OKPY>KHOCTH» | OTBITOB
Kak u xkyna monerena BumaeBas | O6opynoBanue s
koctouka? Pacuer TpaekTopuu JEMOHCTpAIHiA
JIBUKEHHS TEJ U IePCOHaKEH
6 paccka3oB P.Pacmp 0




MiroHxay3eHe

Hcroprueckas peKOHCTpYKLUS O6opynoBanue  aus
OIIBITOB lNanuies 0 | IeMOHCTpauuin
OTIPEIEIICHUIO

7 YCKOPEHHUS &.
Omnpenenenrue CKOpOCTU O6opynoBanue  aus
PaBHOMEPHOTO JIBIDKEHUS TIPU JIEMOHCTpAITHiA
UCTIOJIb30BAHUH TPEHAXKEPa

8 «OeroBasi IOpPOKKay.

3. Iunamuxa (84)
Cuna Bonn, cuna yoexxnenus wim | OOopynoBanue st

9 cuia - pusnyeckas BeauuuHa? JIEMOHCTPAITHA
Jlabopamopnas paboma: OGopynoBanue s

10 «3mepeHne Macchl Tena» 1abopaTopHbIX padboT
JIBr>keHure Tena moJj JeCTBUEM 1 YUCHUHCCKNX

11 HECKOJIBKHUX CHII OTIBITOB
JIBM>KEHHE CUCTEMBI CBA3aHHBIX OGopynoBanue s

12 TEI JIEMOHCTpAIUit
JlabopamopHuvie OGopynoBanue s
pabomesi: «3yyeHue TpeHusl | T1abOpaTOpHBIX pPadOT
CKOJTB)KCHUSD) u YIECHUYECKHIX

13 OTIBITOB
JnHamuka paBHOMepHOTO | OOOpymoBanue IS

14 JIBIKCHHUS TI0 OKPYKHOCTH JIEMOHCTpAIUit
Uctopus passutus | OGopynoBanue s
npeacraBieHuid o  BceneHHo#. | qeMoHCTpanmii

15 ConHeyHas cuctema.
OTKpBITHS HA KOHYHKE TIepa. OOGopynoBanue s
[TepBrie HCKYCCTBEHHBIE | AEMOHCTpALUN
CIIyTHUKH

16 3emiu.

4. UmnyJbc. 3aKoH coXpaHeHusi UMITyJibca (34)

17 Kax BbI IXTy Ha30BeTE... KommbrorepHoe
PeaktuBHOE JBIDKCHHE p | 00OpyZOBaHHe

18 IPUPOJIE.
PaccnenoBanue JITII ¢ nomompio | KomnberoTepHoe

19 3aKOHA COXpPAHEHUsI UMITYJIbCa 00opyoBaHue

5. Craruka (24)
Jlabopamopnas paboma: O6opynoBanue st
«OrmpeneneHue MeHTPOB Mace 1abopaTopHBIX PpadoT
pa3IMYHBIX Tel (TpU crocoba)» u YY4EHUYECKUX

20 OTIBITOB
[Ipumenenue npocteix | Kommnbiotepaoe
MEXaHHU3MOB B CTPOUTENLCTBE: OT | 000pyIOBaHHE
3eMJISTHKH 10

21 Hebockpeba

6. Mexann4yeckue Kojae0aHus M BOJIHBI (34)
Bunet  mastHukoB  u ux | ObopynoBanue s

22 KoJie0anuii JIEMOHCTpaIuit

23 Yrto nepeHocur BoaHa?




24

Konebarenbubie
HpI/IpO € U TEXHUKEC

CUCTCMBI B

7. DNeKTPOMATHUTH

ble KoJ1eDaHusi M BOJIHBI (24)

DKcrepuMeHTalbHast IPOBEpKa KommnbrorepHoe
25 cBoiicTB OM BOJIH. 00opyi0BaHKE
HccnenoBanue Kommnbroreproe
AJIEKTPOMArHUTHOTO 00opyoBaHue
26 n3nydenust CBY-neun
8. Onruka (44)
. M3roToBnenue moenu Kommnberoreproe
27 KaJIeHTOCKOTIA. 000pyTI0BaHNE
DKcnepuMeHTaIbHas MMPOBEPKa OOGopynoBanue  aist
28 3aKOHA OTPAKCHHUS CBETA. JIEMOHCTpAIAN
Jlabopamopnas paboma: OGopynoBaHue 1Jis
«3mepenune mokazaTesst nabopaToOpHBIX paboT
MPETOMIICHHUS BOJIBD» u YIEHUYECKUX
29 OTIBITOB
Kak oTnmyarorcst mokasarenu O6opynoBanme  uist
30 MTPEIOMJICHUS IBETHOTO CTEKJIa JICMOHCTPAITHIA
9. du3nka aToMa H AaTOMHOro0 siapa (44)
[Tornomenne wn  wucmyckanue | KommbrorepHoe
cBeTa 000pyI0BaHNE
31 atomamu. Ontuyeckue crekTpel. | KommbroTepHoe
Vsmeperme KIIJI  commeunoit | ©00PyAOBaHHE
32 Oarapeun
BnusiHre paaroakTHBHBIX
33 M3JIYyYCHHUI Ha )KUBBIC OPTaHU3MBI
CriocoOBbI 3a1uThl OT
34 PaIMOaKTUBHBIX U3TydEeHUN




