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MosAcHMUTeNnbHasa 3anuncka

Paboyast nporpamma BHeypOUHO AesiTe/IbHOCTM Mo (pusmke Ana 7 -9 Knaccos
COCTaBJ/IeHa Ha OCHOBE MPUMEPHOI NporpaMmmbl Mo Gusnke 4na 7 -9 knaccos (nNog
pefakuuen KysHeyosa A.A.), M.: «[MpoceeweHne», 2017 1 COOTBETCTBYET
- ®depepanbHoMy 3akoHy «O6 o6pasoBaHUM B Poccuidickoin ®epepauymnm» No273-
®3 01 29.12.2012 ropaa,;
- O6pa3oBaTe/iIbHOM NporpamMme OCHOBHOIO 06LLEero o6pa3oBaHus;
- Y4yebHOMY nnaHy OY;
- MpuMepHOWM nporpaMme OCHOBHOIro 06uWlero obpasoBaHMs Mo usmke (6a30BbIN
YPOBEHD).

Mporpamma paccumtaHa Ha 35 4acoB - 14ac B Hefenwo B 7 Knacce, 35 yacos
- luyac B Hepento B 8 Knacce, 34 yaca - 14ac B Heflento B 9 knacce.

JaHHaa paboyasa nporpamma npefycMmarpuBaeT MNpoBeAeHMe 3aHATUIA C
MCMonb3oBaHMeM 060py0BaHUA LeHTPa «ToYKa pocTa.

MnaHupyemble pe3ynbTaTbl OCBOEHMS MPOrpaMmbl  BHEYPOYHOW
[1lesiTeNIbHOCTUN «3aHuUMaTesibHasa hn3nka» (C MCrnosb3oBaHMeEM 060pyA0BaHUS
«To4Ka pocTa») B 7-9 Knaccax:

Peanusayms nporpamMbl CNOCOOGCTBYET AOCTUIXKEHUIO CreAyoWmnx pe3ynbTaTos:
JINYHOCTHBIE:

B cthepe TMUYHOCTHbLIX YHUBEPCA/IbHBIX YUYEOHbIX AEACTBUIM YyyalLnXcs:

* y4yebHO-NO3HaBaTe/IbHbIA MHTEpPeC K HOBOMY y4YebHOMY MaTepuany 1 cnocobam
peLleHna HOBOW 3afaun;

* OpMEeHTauMa Ha NOHUMaHMe NMPUYKH ycnexa BO BHEYUYeOHOW AeAaTelbHOCTU, B TOM
yucne Ha camoaHaIM3 U CaMOKOHTPO/b pe3ysibTaTa, Ha aHaiuM3 COOTBETCTBUA
pe3ynbTaToB TPe6OBaHUSAM KOHKPETHOM 3afauu;

¢ CMNOCOOGHOCTb K CaMOOLlEHKe Ha OCHOBE KPUTEpWEB YCMELWHOCTU BHey4eOHON
LeATeNbHOCTU;

OO6yyaroLmincs NoyUnT BO3IMOXHOCTb /151 (hOPMUPOBaHNS:

* BHYTPEHHer MNOo3uUUM LWKO/IbHMUKA Ha YPOBHE MOMOXKXUTENbHOIO OTHOLIEHMS K
WKO/e, MOHUMAHUS HEO0O6XOAMMOCTU YYEHUS, BbIPaXXEHHOro B MpeobnagaHumn
y4ebHO-No3HaBaTe/IbHbIX MOTUBOB;

* BbIpaXXEHHOI YCTOMNYNBOIN y4ebHO-N03HaBaTe/IbHO MOTUBALUU YUYEHWS,

* YCTOMYMBOro y4yebHO-MO3HaBaTE/IbHOMO MHTEpeca K HOBbIM 06LWKMM criocobam
pelleHns 3agday.

MeTanpegMmeTHble:

B cthepe perynsiTUBHbIX YHMBEPCA/bHbIX YUeGHbIX AeACTBMIA yUaLnxcs:

* MaHMpoBaTb CBOM [AeWCTBUA B COOTBETCTBUM C MOCTAaB/EHHOW 3ajadeil u
YCNOBUSAMU €€ peasinzaLun, B TOM YMC/ie BO BHYTPEHHEM M/IaHE;

* YUMTbIBATb YCTAHOB/IEHHbIE MpaBMMa B MJaHUPOBaHWM W KOHTPOse crocoba
peLleHNs;

* OCYLLECTB/SATb UTOrOBbIV M MOLLAroBbI/i KOHTPO/b MO Pe3yNbTaTy;



* OLICHUBATh TNPABWIBHOCTH BBINOJHEHUS JECUCTBUS HA YPOBHE AaACKBATHOM
PETPOCHEKTUBHOM OILEHKU COOTBETCTBUS PE3YJIBTATOB TPEOOBAHUSAM JAHHON
3aJaud U 3aJa49HOM 00J1acTH;

* QJCKBATHO BOCIPUHUMATL NPEIIOKEHUS U OLECHKY YUYMTENIECH, TOBAPUILEH,
POOUTENEHA U NPYTUX JIFOJIEMN;,

* pa3IAyaTh Coco0 M pe3yJbTaTr ACHCTBUSL.

Obyyarowuticsi NOJIYYUM 803MOICHOCL HAYYUMCSL:

* B COTPY/IHUYECTBE C YUUTEIEM CTABUTH HOBBIE YUEOHBIE 3a/1a4H;

* MPOSIBJIATH MO3HABATEIIbHYO HHUIIMATHBY B YYEOHOM COTPYIHUYECTRBE;

* CAMOCTOSITEIBHO aJICKBATHO OLICHUBATH MPABUIIBHOCTD BBINOJIHCHUS JICUCTBUS U
BHOCUTH HEOOXOUMBIE KOPPEKTHBBI B UCMOJHEHUE KaK MO X0y €ro peajan3aluu,
TaK U B KOHIIEC ACUCTBH.

B cdepe no3naBaTebHBIX YHUBEPCAIBHBIX YUCOHBIX NCHCTBUI yUaIIUXCS:

* OCYILLECTBIIATH MOUCK HEOOXOIMMOM HH(POPMALIMH [T BHITOJIHEHUST BHEYYEOHBIX
3alaHMi ¢  HCIOJIb30BAaHMEM  Y4YeOHOH  JuTepaTypel W B OTKPBITOM
WH()OPMALMOHHOM TMPOCTPAHCTBE, JHUMKIONEAWN, CHPABOYHUKOB (BKIIFOYAs
3IEKTPOHHBIE, TU(PPOBBIE ), KOHTPOJIUPYEMOM MPOCTPAHCTBE

HurepHeTa;

* OCYIIECTBIIATH 3aMuch ((PuKcamo) BEIOOPOUHOM HHPOPMALMK 00 OKPYKAKOLIEM
MUpPE U 0 ce0e caMOM, B TOM YHCJIE C MOMOIbIO nHCTpyMeHTOB UKT;

* CTPOUTH COOOIIEHUS, MPOEKTHI B YCTHON M MUCBMEHHOM (opME;

* POBOJIUTh CPABHEHUE U KJIACCU(PUKALMIO 110 3aJaHHBIM KPUTEPUSIM;

* YCTAHABIIMBATh MPUYNHHO-CJICJICTBEHHBIC CBSI3U B MU3y4YaEMOM KPYTe SBJICHUIA;

* CTPOUTBH PacCCyKIcHHS B (POpPME CBS3M MPOCTBIX CYKICHUH 00 OOBEKTE, €ro
CTPOCHUH, CBOMCTBAX U CBA3AX,

Ooyuarowuticsi NOAYYUM BOZMONCHOCHIb HAYHUMBCL:

* OCYUICCTBIIATh PACHIMPEHHBIA NOUCK WH(OPMALMU C UCTIOJIB30BAHUEM PECYPCOB
oubnurorek n cetn UHTEpHET;

* 3amuChiBaTh, (UKCUPOBATh HMHQPOPMALMIO 00 OKPYKAIOIIUX SBICHUSX C
roMouero uHCTpyMeHToB UKT;

* 0CO3HAHHO ¥ MPOM3BOJIBHO CTPOUTH COOOIICHHS B YCTHON M MACBMEHHOM QopMme;
* OCYHIECTBJIATH BBHIOOP Haubojee 3(PPEKTUBHBIX CHOCOOOB PEMICHMS 3aJad B
3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

* CTPOMTH JIOTHYECKOE PACCYKACHUE, BKIIFOYAIOLIEE YCTAHOBJICHHE NPUYMHHO-
CIICJICTBEHHBIX CBS3CH,

* MOIYT BBIATH HA TEOPETHYECKWH YPOBEHb PEUICHHs 3a1ay. PEUICHHE I10
ONMPEACIICHHOMY TJIaHy, BJIaJACHHE OCHOBHBIMH MPUEMAMM PEIIEHUS, OCO3HAHUS
JEATENIBHOCTH 0 PELICHUIO 331a4H.

B cdepe kOMMyHHUKAaTHBHBIX YHUBEPCAIbHBIX YUECOHBIX TCHCTBUI yUaIIUXCS:

* QJEKBATHO HCIOJIB30BAaTh KOMMYHHKATHUBHBIC, IPEXKAE BCETO - PEUYEBBIE,
CpeacTBa Ul PEIICHUS Pa3IuvHbIX KOMMYHHUKATHBHBIX 3aJa4, CTPOUTH
MOHOJIOTHYECKOE COOOILIEHNE, BAAACTh TUATOTMYECKONH (OPMOA KOMMYHUKALIWAH,



UCNONB3Yys, B TOM uucie cpeactBa u uHCTpyMeHTHl MKT M aucTaHnmoHHOTO
OOIICHNUS,

* JIOMYCKAaTh BO3MOKHOCTh CYIIECTBOBAHUS Y JIIOACH PA3IMYHBIX TOYECK 3PEHHUS, B
TOM YHCJIE HE COBMAAIOIIUX C €r0 COOCTBEHHOM, U OPUEHTUPOBATHCS HA MO3ULIUIO
napTHepa B OOIIEHUH U B3aUMOICHCTBUH;

* YUUTHIBATh PA3HbIC MHEHUSI U CTPEMUTHCSA K KOOPAMHALIMM PA3IMUHBIX MO3UIIMIA
B COTPYAHUYECTBE;

* popmMynrpoBaTh COOCTBEHHOE MHEHHUE U MTO3ULUIO,

* TOTOBAPUBATHCS U MPUXOAUTH K OOIIEMY PELUICHUIO B COBMECTHOM ACATENBHOCTH,
B TOM YKCJI€ B CUTYallMK CTOJKHOBEHHUSI MHTEPECOB,;

Ooyuarowuticsi NOAYYUM BOZMONCHOCHb HAYHUMBCL:

* VUUTHIBATH U KOOPAMHUPOBATh B COTPYJHUUYECTBE OTJIMYHBIE OT COOCTBEHHOMH
ITO3ULIAN APYTUX JTFOACH;

* YUYWUTHIBaTh pA3HbIE MHEHHMS M MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
NO3UIINIO;

* MOHUMATh OTHOCUTETHLHOCTh MHEHHUH U MOIX00B K PEUICHUIO TPOOIEMBI;

* apPryMEHTUPOBATh CBOI0 TIO3MILMI0O M KOOPAMHUPOBATH €€ C MO3UIUIMHU
NapTHEPOB B COTPYAHUUYECTBE MPU BHIPAOOTKE OOMIETO PELICHUS B COBMECTHOM
JESITETbHOCTH,

* 33/1aBaTh BOMPOCHI, HEOOXOAUMBIE JIJIsl OpraHu3aluu COOCTBEHHOM NEATEIbHOCTH
U COTPYAHMYECTBA C MAPTHEPOM;

* OCYUICCTBJSTH B3aUMHBIE KOHTPOJIb M OKa3biBaTh B COTPYAHUYECTBE
HEOOXOAMMYIO B3aUMOIIOMOIIIb.

IpeamMerHbIe:

- OPUEHTUPOBATHCS B SBJICHUSIX U O0BEKTAX OKPYKAIOMIETO MHUPA, 3HATh IPAHULIBI
WX TPUMECHUMOCTH,

- TOHUMATh ONpeAciacHUs (PU3NYECKUX BEJIIMYMH W TOMHUTH OMPEIACISIONINE
(dopMyJBL,

- MOHUMATh KaKUM (PU3MYECKUM MPUHIMIAM W 3aKOHAM MOJUYMHSIIOTCS T€ WIIA
WHBIE OOBEKTHI U SIBJICHUS TPUPOIBI;

- 3HAHUE MOJICIIM TOUCKA PEIICHUN IS 3a71a4 10 (PU3UKE;

- 3HATh TCOPETUUCCKUE OCHOBBI MATEMATHKH.

- IpUMEYaTh MOJCIIU SBJICHUN U OOBEKTOB OKPY>KAKOIIErO MUPA,

- QHATM3UPOBATH YCIIOBUE 3a/1a4H,

- nepeopMyIUpOBaTh U MOJICUPOBATh, 3aAMEHSTh UCXOIHYIO 3a/1a4y JPYroii;

- COCTaBJIATH IJIAH PEUICHUS,

- BBIJIBUTATh U MPOBEPATH MPEIAracMbIe JJIsI PCIICHUS TUTIOTE3HI,

- BJIAJICTh OCHOBHBIMHM YMCTBCHHBIMH ONEPAUSAMH, COCTABISIOIMIMMU TOUCK
pelIeHUs 3a0a4H.



Coaep:kanue NporpaMmmbl BHEYPOUHOM AeSITEJILHOCTH
7 kaacce

Beenenue. BroaHoe 3austue. Llenu u 3anaun kypeca. TexHuka 0€30MacHOCTH.
Posib 3KxcepuMeHTa B )KU3HH Y€/10BEKA.

Teopua: I3y4ynuTh OCHOBBI TEOPUU IMOTPEIIHOCTEN. [IOrpeIHOCTH NOPAMBIX |
KOCBEHHBIX HW3MEPEHMI, MAaKCHMajbHAsh MOTPEIIHOCTh KOCBEHHBIX W3MEPEHUA,
y4ET TOTPEIIHOCTEH M3MEPEHWil mpu nocTpocHMM rpadukos. llpencraBicHue
PE3yJIbTAaTOB U3MEPEHUH B (hopMe TabauIl U rpaduKoB.

IIpaxmuxa: OCHOBBl TE€OPHM TOTPEIIHOCTEH MPUMEHATH TMPU  BBITOJHEHUU
SKCIICPUMEHTANIBHBIX ~ 3a/1a4, MPAKTUYECKMX  padoT. (¢ HCHOJIb30BaHUEM
o0opyaoBanus «Touka pocray)

Xapaxmepucmuxa oCHOBHBIX GUO08 OesIMETbHOCMU:

[IpuBoaMTE NpPUMEPBl OOBEKTOB M3yueHUss (PU3MKKA (PU3NUYECKUE SBICHMUS,
(U3MYECKOE TEI0, BEIIECTBO, (Pusnueckoe mnosie). Habmoaars M aHAIM3UPOBATH
(buznueckue sABiacHUS ((PUKCHUPOBATH W3MEHEHUSI CBOMCTB OOBEKTOB, CPAaBHUBATh
ux 1 0000maThk). [[03HAKOMHUTBCS ¢ SKCIIEPUMEHTATBHBIM METOAOM HCCIIEA0BAHUS
npupoabl. COopka mpuOOPOB M KOHCTPYKIMH. MCNONB30BaHUE M3MEPUTEIBHBIX
npuOopoB. BeimoiHeHne 1a00PaTOPHBIX M MPAKTHYECKUX PadoT. JlmarHoctuka u
YCTPAHEHUE HEHMCIPABHOCTEH MPpUOOPOB. BhICTpanBaHWE TWIOTE3 HA OCHOBAHWH
UMEIOIIMXCS TAHHBIX.

Mexanuka.

Teopua: PaBHOMEpHOE 51 HEPABHOMEPHOE JBWKEHUE. ['paduueckoe
NPEACTABICHHUE NBWKEHUS. Perenne rpauueckux 3a1a4, pacyeT MmyTH U CPEAHEH
CKOPOCTHM HEPAaBHOMEPHOTO JBWXKEHHs. [lOHATHE WHEPUMM W WHEPTHOCTH.
LlenTpoOexxHas cuna.  lIpuMeHEHHME  JaHHBIX  (PU3MYECKMX TOHITHHA B
YKUZHEEATEIbHOCTH YelioBeKa. Chma ynpyrocTu, CHila TPEHUSL.

IIpaxmuxa: VIccienoBaHWe 3aBUCHUMOCTH CWJIbl YOPYIOCTH, BO3HHMKAKOLIEH B
OPYXXUHE, OT CcTeneHu nachopManmu npykuHbel. OnpexacneHue KodpduimeHTa
TPEHHS HA TPHOOMETPE. (€ HCMOJIb30BaHHEeM 000pyaoBaHus « Touka pocray)
HccnenoBanue 3aBUCMMOCTH CUITBI TPEHUS OT CHJIBI HOPMAJIBHOTO ABJIEHUSI.
Xapaxmepucmuxa oCHOBHBIX GUO08 OesIMEbHOCMU:

Ananmuz tabmun, rpadukoB, cxeM. [Touck 0OBICHEHUS HAOIIOAACMBIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB TO  4YEpTEeKaM W MOACHAM. AHaIM3
BO3HUKAIOMIMX MPOONEMHBIX cuTyauuid. WM3o0paxkare cucTeMy KOOpPAMHAT,
BBIOMPATh TEJIO OTCYETA W CBA3BIBATH €r0 C CUCTEMON KOOpAuHAr. Mcnosib30BaTh
CUCTEMY KOOpPAMHAT IS M3YYCHHs MPAMOJMHEHHOro IBWXeHHs Tena. COopka
npuOOpPOB M KOHCTPYKIMIA. M Cnosb30BaHWME HM3MEPUTEIBHBIX  MPUOOPOB.
BeimoiHeHne  1abOpaTOpHBIX M NPAKTHYECKHX PpaloT (€ MCHOJb30BaAHHEM
odopynoBanmnst «Touka pocray). JIMarHOCTHKa M YCTPAHEHUE HEUCIPABHOCTEH
npuOopoB. BeicTpanBaHWe TMNOTE3 HA OCHOBAHMHM WMEIOIIMXCS JAHHBIX.
Koncrpynposanue U MOACIUPOBAHHE. BeinmosiHenne  3amaHuii | 1o
YCOBEPUICHCTBOBAHWIO MNPUOOPOB. Pa3zpaboTka HOBBIX BapUaHTOB  OIBITOB.
Pa3paboTka u nmpoBepka METOAMKHN SKCIIEPUMEHTAIIbHOM PadoThl. PaboTa B MasbIx



rpynnax. AHaJIM3UPYIOT, BEIOMPAOT U OOOCHOBBIBAKOT CBOE PELICHUE, ACHCTBHSI.
[IpencraBiicHue pe3yJbTATOB MAPHOM, TPYHIIOBOW ACATEIILHOCTU. YUYaCTHE B
JIMAJIOTE B COOTBETCTBUY C MPABUJIAMH PEYECBOIO NOBEACHUS.

I'mapocraruka.

Teopua: 3akoH Apxumena, 3akoH llackanms, TMAPOCTATUYECKOE MABJICHME,
COOOINAOIIMECS COCYIbI, THAPABIMYECCKAE MALIUHBI.

Ipaxmuxa: 3a0a4u: BRITAIKUBAIOLIAS CHJa B PA3IMYHBIX CUCTEMax, MPHOOPHI B
3a1a4ax (CoOOIAIIMECS COCYIbl, TUIPABIMYECCKUE MAIIMHBI, PblYaru, OJIOKH ).
OKCIEPUMEHTAIIbHBIC 3a1aHUS:

1 )u3mMepenmne CUITbl ApXUMENa,

2)A3MEPEHUE MOMEHTA CUJIbI, JEHCTBYIOIIETO HA phlyar,

3)u3Mepenre paboThl CHJBl YNPYrOCTH NOPH MOABEME Tpy3a € MOMOIIBIO
NOJBH)KHOTO WM HENOJABHXKHOTO OJoKa(Cc HMCHoJb30BaHHEM O000pYyA0BaHUSI
«Touka pocra»)

Xapaxmepucmuxa oCHOBHBIX GUO08 OesIMEIbHOCHU:

Ananmuz tabmu, rpadukoB, cxeM. [Touck 0OBICHEHUS HAOIIOAACMBIM COOBITHSIM.
Coopka npuOOpoB M KOHCTpYKIM. Mcrnonb30BaHUEe U3MEPUTEIBHBIX MPUOOPOB.
BeimonaeHue naboparopHbIX U MPAKTUYECKUX pa0doT. J[MarHOCTHKa U yCTpPAaHEHHE
HEUCOPABHOCTEN mprOOpOB. BhICTpanBaHKe TMIIOTE3 HA OCHOBAHMHM MMEKOLINXCS
naHHbIX. KoHCTpyMpoBanue W MojaenupoBanue. Pabora B Manbix rpynmnax.
AHaIM3UPYOT, BBIOMPAOT W OOOCHOBBIBAKOT CBOE pEUICHHWE, JCHCTBHSL.
[IpeacrapneHne pe3yabTaroB MApPHOW, TPYNMNOBOH AesaTenbHOCTH. [loaroroBka
COOOIIECHUH W JOKJIAQI0B. Y4acTHE B AMAIONe B COOTBETCTBUM C NPABHJIAMHU
PEYEBOTO MOBEICHUS.

Craruka.

Teopua: bnok. Peryar. PaBHoBecre TBEPABIX TEN. YCIOBHS paBHOBecUs. MOMEHT
cunel. llpaBuwiio momeHTOB. LleHTp TspKkecTH. MHccnenoBanue pasinvyHbIX
MEXAQHUYECKUX CcHCTeM. KOMOMHMpOBAaHHBIC 3alayd, WCHOJb3Ys YCIOBUS
PaBHOBECHSI.

Ipaxmuxa: VI3roroBneHne padoTaroIIEeH CUCTEMBI OJIOKOB.

Xapaxmepucmuxa oCHOBHBIX GUO08 OesIMETbHOCMU:

Ananmuz tabmun, rpadukoB, cxeM. [Touck 0OBSICHEHUS HAOIIOAACMBIM COOBITHSIM.
OnpeneneHue CBOWCTB MPUOOPOB MO YEpTEKaM W MOACTAM. AHaIM3
BO3HHMKAKOMIMX MNpoOseMHBIX cuTyauuil. HaOmrogare  aeiicTBME  MPOCTHIX
MEXaHU3MOB. [l03HAKOMHUTBCS € (PU3NUYECKOH MOMACIBI0 «aOCOMIOTHO TBEPIOE
Tenoy». Pemiare 3amaun Ha MPUMEHEHUE YCIOBH(MPaBUIIA) PABHOBECHS phlvara.
[TpuMeHsTh ycaoBue (MPABUIIO) PABHOBECHS pbluara Jjiss OOBSICHEHHS ACUCTBUS
pPa3MYHBIX HMHCTPYMEHTOB, HCIOJB3YEMBIX B TEeXHUKE M B ObITy. COOpKa
npuOOpPOB M KOHCTPYKIMIA. M CHosb30BaHWME M3MEPHUTEIBHBIX  MPUOOPOB.
Beimonaenue naboparopHbIX U MPAKTUYECKUX pa0doT. /J[MarHoCTHKa U yCTPAaHEHHE
HEUCIPABHOCTEN mprOOpoB. BhICTpanBaHWe TMIIOTE3 HA OCHOBAHMHM MMEKOLINXCS
JaHHbIX. KOHCTpyWpoBaHWE W MOACIUPOBAHWE. BBINMOIHEHWE 3aJaHui 1O
YCOBEPUICHCTBOBAHWIO MNPUOOPOB. Pa3zpaboTka HOBBIX BApUAHTOB OMBITOB.
Pa3paboTka u mpoBepKka METOMKA SKCIEPUMEHTATILHONW PabOTHI.



Pabora B Manmbix rpynmnax. AHaIU3WPYIOT, BBIOMPAIOT M OOOCHOBBIBAOT CBOE
pewenue, aeicrBusa.  llpeacraBiieHWe  pe3ysbTaroB  MApHOW, IPYNIIOBOM
nesarenbHOCTH.  [logroroBka  cooOmeHmdi w #0KnAanoB.  OCYIIECTBISIOT
CaMOOLICHKY, B3aUMOOLICHKY JAECATEIBHOCTH. YYaCTUE B JUATIOTE B COOTBETCTBHM €
NPaBUJIAMU PEUEBOTO MOBEICHUSI.

8 kaace

TennoBble ABJICHUS.
TemnoBoe pacuumpenue Te. [Iponeccsl miaBiacHus 1 OTBEPACBAHKS, UCTTAPEHUS U
KoHAeHcanuu. Termmonepenaya. BAakHOCTE BO31yXa HA Pa3HbIX KOHTUHEHTAX.
Jlemoncmpayuu: 1. Habnronenue TassHAs TbAa B BOJE.
2. CKOpOCTb UCIIAPEHUS PA3IUYHBIX JKAIKOCTEH.

3. TenioBeie ABUTATENN OYAYILIETO.
Jlabopamopuwie pabomu (¢ HCNOJIB30BaHUEM 000pya0BaHns « Touka pocray)

1. '3MeHEeHUs JJIMHBI Tea MPU HAarpeBaHUK A OXJIKICHUM.

2. OtnuBKa napauHOBOTO CONAATHKA.

3. HabmroieHue 3a miiaBjaeHUEM JIbaa

4. OT 4ero 3aBUCUT CKOPOCTh UCTTAPEHUS KUAKOCTH?

5. HaGntoneHue TemionpoBOAHOCTH BOIbI H BO3IyXa.
Xapaxkmepucmurda OCHOBHBIX GUOOB OesSIMeTbHOCII:

CamocToATenbHO (QOPMYTUPYIOT MO3HABATEIBHYIO 3a/ady. YMEKOT C MOMOIIBIO
BOMIPOCOB  J00OBIBaTh  HeAocTaromyw  uHpopmanuio.  Mcnonb3oBaHue
WU3MEPUTENBHBIX MPUOOPOB. BhinoaHeHne 1a00paTOpHbIX U MPAKTHYECKAX padoT.
JIMarHoCTHKa W yCTPAaHEHUE HEMCIPABHOCTEH MPUOOPOB. BhICTpanBaHue runore3
HA OCHOBAaHMM MMCIOIIMXCS JaHHBIX. KOHCTpyHpOBaHKWE U MOJETUPOBAHUE.
BelmonHeHue 3a1anuii o0 yCOBEPLICHCTBOBAHMIO MPUOOPOB. Pa3paboTka HOBBIX
BAPMAHTOB OMBITOB. Pa3paboTka W MpPOBEpPKAa METOAMKH SKCIEPUMEHTATBHON
pabotel. Pabota B ManbIx rpynnax. AHaJIU3UPYIOT, BEIOUPAOT U 0OOCHOBBIBAKOT
CBOE pelueHue, naecreud. lIpencrasneHue pe3yabTaToB NApHOM, TPYIITOBOM
JEATENIbHOCTH. YYacTHEe B AUAIOTe B COOTBETCTBMM C MPABHJIAMH PEYEBOIrO
NOBE/ICHUS.

DJIeKTPUYECKHE SIBJICHUS.

Mukpomup. Moaenu aroma, cyuiectBoBaBmme a0 Hawana XIX. Hcropus
OTKPBITHSL M JCHCTBUS TaJbBAaHWYECKOrO JJleMeHTa. Mcropust co3naHust
3nekTpodopHoit MamuHbL. OnbIT Bonbkra. DNEKTPAYECKUN TOK B SJICKTPOIUTAX.
Jlemoncmpayuu: (¢ ncnoab3oBanueM 00opynoBanusi «Touka pocray)

1. Mogenu atomMoB.

2. 'aJIbBAaHUYECKUE HITEMEHTBHI.

3. Pabora 351eKTpoOpHON MAIHHBI.

4. Onbitel Bonbra v ['ayibBaHu.

Jlabopamopuwvie pabomvi:

1. Co3ganue raapBaHUYECKUX AIEMEHTOB U3 MOAPYYHBIX CPEACTB.

2. DIEKTPUYECKUI TOK B JKHJIKOCTSX.



Xapaxmepucmurxa OCHOBHBIX BUIOB JIE€ATEIBHOCTH:

YOpaBiSOT CBOEH MO3HABATEIBLHOW W YYEOHOH HAEATEIBHOCTBIO MOCPEACTBOM
IIOCTAHOBKHU IIEJIEH, IUTAHWPOBAHMS, KOHTPOJIS, KOPPEKLUUA CBOUX IECUCTBUN H
OLICHKH YCIEHIHOCTH YCBOCHHWs. CpPaBHHMBAKOT C€HOCOO M PE3yjabTarT CBOMX
ACeHCTBUI ¢ 00pasLoM - JTUCTOM CONpPOBOXKACHUS. OOHAPY’KMBAKOT OTKJIOHEHMUS.
OOnyMBIBaIOT ~MNPUYMHBI  OTKJIOHEHWH. OCYIIECTBISIOT CaMOKOHTPOJIb W
B3aMMOKOHTPOJb. Y CMoNb30BaHUE WM3MEPUTENBHBIX MPUOOPOB. BeIMoaHEHKE
7a0opaTopHbIX WM MPaKTUYeCKHMX  paboT. JImarHocTMka W YCTpPaHEHHE
HEUCIPABHOCTEN mprOOpOB. BhICTpanBaHWe TMIIOTE3 HA OCHOBAHMHM MMEKOLINXCS
JaHHBIX. KoHCTpyUpOBaHue U MOACIIUPOBAHUE.

DJIEKTPOMATHUTHBIE SIBJICHUSI.

MarautHOE TOJIE B BewlecTBe. MarHuTHas aHoMmamus. MarHutHele Oypw.
PaszHoBuaHOCTH AIEKTPOU3MEPUTENBHBIX npruOOPOB. PaznoBuanoctTH
SJIEKTPOJABUATATETIEN.
Jlemoncmpayuu (¢ ncnosb3oBanueM o0opyaoBanus « Touka pocray):

1. HarnsiaHOCTh MOBEACHUS BEILECTB B MATHUTHOM TIOJIE.

2. Ilpe3eHTani 0 MarHUTHOM TOJIE 3EMJTM M O MArHUTHBIX OyPsX.

3. JleMOHCTpauus pa3HOBUAHOCTEH IEKTPOM3MEPUTENBHBIX TPUOOPOB.

4. HarnssiHOCTh pa3HOBUIHOCTEN JJIEKTPOABUTATEIICH.

Jlabopamopuwie padbomuwi: 1. MccnenoBanue pasiuyHbIX 3JICKTPOU3MEPUTEIBHBIX
npruOOpoB.

Xapaxkmepucmuxa 0CHOBHBIX U006 OesiMeNbHOCHU:

YhpaBiastoT CBOeH MO3HABATEILHOH W Y4YEOHOH NEATETLHOCTBIO MOCPEACTBOM
IIOCTAHOBKHU IIEJIEH, IUIAHWPOBAHWS, KOHTPOJIS, KOPPEKLUUA CBOUX ICUCTBUN H
OLICHKM YCIEHIHOCTH YCBOCHWs. CpPaBHHMBAKOT C€HOCOO0 M PE3yJabTarT CBOMX
AeHCTBH ¢ 00pa3lioM - JUCTOM COMPOBOXKACHHS. OOHAPYKUBAKOT OTKIIOHCHUSL.
OOnyMBIBaIOT ~MPUYMHBI  OTKJIOHEHWH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aUMOKOHTPOJIb.

Onruyeckue SABJICHUS.

HcToYHMKH CBETA: TETUIOBBIE, TFOMUHECLICHTHBIE, HCKYCCTBEHHBIC. M3roTOBICHHE
KaMepbl - OOCKypa M WCCICAOBAHAE W300PAKEHUS C TOMOIIBI) MOJEIH.
MHOrokpaTHoe HM300paXEHUE MPEAMETA B HECKOJIBKMX IMJIOCKMX 3€pKaJiax.
H3roToBUTH MEPUCKOI M € €ro NOMOLIBK MPOBECTH HabmoaeHus. [IpakTnyeckoe
WCIOJIb30BAHUE BOTHYTBIX 3€pKal. 3pUTENbHBIE WJUIFO3UHM, MMOPOKIAEMBbIC
npeaomiieHHeEM cBeta. Mupaku. Pa3sutre BOJTOKOHHOW ONTHUKH. Mcmonb3oBaHue
3aKOHOB CBETA B TEXHUKE.

Jlemoncmpayuu(c ucnosib3oBanuemM 000pyaosanns « Touka pocray)

1. Pa3nuuHblE ICTOYHKUKM CBETA.

2. 3oOpakeHne npeaMeTa B HECKOJIBKMX TIOCKHUX 3€PKaIax.

3. U3oOpaxkeHne B BOTHYTHIX 3€pKaJiax.

4. Ucnonb30BaHUE BOJIOKOHHOM ONTHKH.

5. YcrpoiicTBo (poToannaparoB, KWHOMPOSKTOPOB, KaJIEHJ0CKOMOB.
Jlabopamopuwvie pabomvi:



1. M3rotoBneHne kamepsl - 0OCKypa U MCCIEN0BAaHUE M300PAKEHUST C TTOMOILBIO
MOJIENH.

2. IIpakTuecKo€e MPUMEHEHHUE TIIIOCKUX 3EPKAJL.

3. IIpakTH4€eCKOE UCIONB30BAHNE BOTHYTHIX 3€PKAaJI.

4. V3roToBiieHUE NEpUCKONa 1 HaOIHOACHUS C TOMOILIBIO MOJIEIIH.
Xapaxkmepucmuxa 0CHOBHBIX U006 OesiMeNbHOCHU:

YOpaBiSrOT CBOEH MO3HABATEIBHOW W YYEOHOH MAEATEIBHOCTBIO MOCPEACTBOM
IIOCTAHOBKHU IIEJICH, IUTAHWPOBAHMS, KOHTPOJISA, KOPPEKLUHA CBOUX IECUCTBUN H
OLICHKM YCHEHIHOCTH YCBOCHMs. BBIAECIAIOT W (OPMYIMPYIOT MO3HABATEIBHYIO
enb. BBIIENSIOT KOJIMYECTBEHHBIE XAPAKTCPUCTHKH OOBEKTOB, 3aJaHHBIC
cinoBaMi. [IpHHUMAKOT NO3HABATENBHYIO LEb U COXPAHAIOT €€ MPH BBIITOJTHEHUN
yueOHBIX AciicTBrid. OCO3HAKOT CBOM AciCTBHSI. UMEIOT HABBIKM KOHCTPYKTHBHOTO
OOLICHHS B MAJTBIX TPYIINAX.

YeJj10BeK U Npupoaa

ABTOMaTMKa B HalIel >KM3HU. [IpuMepsl HCMONB30BaHHUS ABTOMATHYECKUX
YCTPOICTB B HayKe, Ha MPOU3BOACTBE W B ObiTy. Cpeactea cBszu. Pagmo u
TENCBUACHUE. AJIBTCPHATHUBHBIC WCTOYHUKHA SHEPrUW. BUIBI 3IEKTPOCTAHIIMIA.
HeoOxommMOCTh 3KOHOMHM TMPUPOAHBIX PECYPCOB M MCMHOJB30BAHUS, HOBBIX
AKOJIOTUYHBIX U O€30MacHbIX TEXHOJOrMi. Hayka u 6€301macHOCTb JIHOICH.
Jlemoncmpayuu: 1. poToMarepraiiel U CIAWIBI IO TEME.

Jlabopamopuwie pabomui: 1. VI3yuenne NeWCTBANA CPEICTB CBS3HM, Paau0 M
TEICBUACHUS.

Xapaxmepucmuxa oCHOBHBIX GUO08 OesIMEbHOCMU:

CamocToarenbHO  (GOPMYJIMPYIOT TO3HABATEIBHYIO 3aJady. YMEHT (WIn
Pa3BUBAIOT) CHOOCOOHOCTH C TMOMOIIBIKD BOMPOCOB JOOBIBATH HEAOCTAOLIYIO
WH(}OPMALIKIO.

9 kJace

Kunemaruka
CrocoObl  omucaHusi ~ MEXAHWYECKOro  ABMkeHusa.  Cuctema — OTCYeETa.
[IpsmonmueiiHoe nBWkeHUE. [IpAMOIMHEHHOE pPABHOMEPHOE JBHXKEHUE TIO
nJI0CKOCTH. [lepeMemene M CKOPOCTh TPH PABHOMEPHOM MPSMOJMHEHHOM
JOBWKCHUHM TIO TJIOCKOCTH. OTHOCHTEIBHOCTH JIBMXKEHMS. CNOXKEHWE ABUKCHUM.
IIpyHOMIT HE3aBUCUMOCTM JABMOKEHWNA. KpuBOIMHEWHOE IBWKEHHE. JIBUIKEHHE
Tena, OpPOLICHHOTO TMOJA YIJIOM K TOPU30HTY. PaBHOMEpHOE JBHKCHHE TIO
OKPY>KHOCTH. YTJI0Bast CKOpocTh. [lepron n wactora BpameHus. CKOpOCTh
¥ YCKOPEHHE MPU PABHOMEPHOM JBH>KEHUM 110 OKPYKHOCTH.
Jlabopamopuwie pabomui(c ucnoab3oBanneM 060pynosanust «Touka pocray):
1.  H3ydeHue ABM>KECHHS CBOOOJHO MAAAKOLIETO TENA.
2. H3yyeHHe OIBUKEHHMS MO OKPY>KHOCTH.
IIpumeprivie memuvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PADOM.:



1.  Onpenenenue CKOPOCTH PaBHOMEPHOTO JBAKEHU S npu

MCIOJIb30BAHUM TPEHAXKEPA «OEroBas JOPOKK».

2. Hcropuyeckas PEKOHCTPYKLUMS OMNBITOB [anuiies 1Mo ONPEACTICHHUIO

YCKOPEHUs CBOOOAHOIO NAACHHS TEN.

3. IlpuHomnel  paboTel NPUOOPOB AL  KM3MEPEHUST CKOPOCTEH W

YCKOPEHUH.

4.  llpumeHeHHe CBOOOJHOTO TAACHUS JUII M3MEPEHMS PEAKLUH

YeJIOBEKA.

5. Pacuyer TpackTopuu ABHIKEHUS NEPCOHAXKEN paccka3os P.Pacmo.
Xapaxmepucmuxa 0CHOBHBIX BUO08 Oesime/ibHOCML: YTEHUE U 00CYKICHUE TEKCTA
CTaTeii MHTEPHET-CANTOB, O0CYXICHUE NOKIAJ0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CykaeHHe crnocoOoB penieHus (moaroroBka k OI'D nmo pusuke).

JInHamuka

HuepumaneHbie cucteMsl orcuera. Cuna. 3akoHsl HeroTOHA. J[BUOKEHME Tema 1ok

JNEHUCTBUEM HECKOJIBKMX CHJI. JIBMKCHHME CHCTEMbI CBA3aHHBIX TeNl. JluHamuka

PaBHOMEPHOTO JBWKCHHSI MATEPUATBHOW TOUYKH TO OKPY>KHOCTH. Kitaccel cui.

3aKOH BCEMHMPHOTO TSATOTCHHUA. JIBM)KECHME TUIAHET. MICKYCCTBEHHBIE CIYTHUKH.

Conneunas cuctema. Mcropus pa3Butus npeacraBicHuii o Beenmennoil. Ctpoenue

1 HBOJIIOLU A BCEIEHHOM.

Jlabopamopuwvie pabomui(c Hcnoab30BaHneM 060pynoBanust «Touka pocray):
1.  H3MepeHue Macchl TeNa ¢ MCIOJIb30BAHUEM BEKTOPHOTO PA3JIOKCHHS
CHJIBI.

2. H3yyeHHWe KMHEMAaTWKH W JWHAMUKHA PABHOYCKOPEHHOIO JBUKCHHSI

(Ha mpuUMepe MaluHbl ATBY/A).

3. H3yyeHue TPeHHS CKOINBKCHUS.

IIpumeprivie memuvl NPOEKMHBIX U UCCTICO08AMENLCKUX PADOM.:

1.  Hcropuueckass pekOHCTpyKuusi omnbIToB KynoHa W AMOHTOHa 1O

ONMPEACIICHUIO BETMUMHBI CAJIBI TPEHUS CKOIBKCHUSI.

2. IlepBble HCKYCCTBEHHBIE CITyTHUKHA 3EMJIH.

3. Kak omMyarTcs MEXaHMYECKHE TpOLEcChl Ha  3eMiie  OT

MEXAHUYECKUX MPOLECCOB B KOCMOCE?

4.  Tena ConHeuHoi cuctembl. OTKPBITUS HA KOHYUKE TEPa.
Xapaxmepucmuxa ocHOBHBIX 6UO08 Oesime/ibHOCML: YTEHUE U 00CYKICHUE TEKCTA
CTaTeii MHTEPHET-CANTOB, O0CYKICHUE NOKIAI0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CyKacHHe crnocoOoB pelnieHus (moaroroBka k OI'D mo ¢usmke).

Nmnysabce. 3aKoH cOXpaHEeHHsI HMITYJ/IbCA
Hmnynec. M3MeHeHWE WMIyJibCa MaTEpUAIbHOW TOYKM. CucreMa Ten. 3aKkoH
COXPAHCHUSI UMITYJIbCA.
IIpumepHvie memvl NPOSKMHBIX U UCCLEO0BAMETLCKUX PAOOM.:
1.  PeakTWBHOE IBHKEHUE B MPUPO/E.
2. PaccnenoBanue J[TTI ¢ mOMOIIBIO 3aKOHA COXPAHCHUST UMITYJIBCA.



Xapaxmepucmurda 0CHOBHBIX 8UO08 Oesime/lbHOCmL: YTEHNE U 00CYKICHNE TEKCTa
cTareit UHTEPHET-CAUTOB, 00CYXKIECHUE NOKIAA0B U MPE3CHTAIUMA, COCTaBICHUE U
penieHue 3aaa4, 00CyKaeHHE crnocoOoB pelieHus (moaroroBka k OI'D mo ¢usmke).

Craruka
PaBHoBecue Ttena. MOMEHT CUibl. YCIIOBHAS PAaBHOBECHS TBEpAOro tena. [Ipocteie
MEXAHU3MBI.
Jlabopamopuwie pabomui(c ncnoab3oBanneM 060pynosanust «Touka pocray):
OnpenaeneHue NEHTPOB MACC Pa3IMUHBIX TEN (TPU coco0a).
IIpumeprvie memvl NPOEKMHBIX U UCCTICO0BAMENLCKUX PADOM.:
1. TlpumeHeHHE MPOCTHIX MEXAHU3MOB B CTPOUTENLCTBE: OT 3EMJISIHKU 110
HeOockpeoda.
2. HccaenoBaHue KOHCTPYKIIMU BEJIOCUIIEA.
Xapaxmepucmurda 0CHOBHBIX BUO08 Oesime/lbHOCML: YTEHNE U 00CYKICHUE TEKCTa
cTareit UHTEPHET-CAUTOB, 00CYXKIEHUE NOKIAA0B U MPE3CHTAIUHA, COCTABICHUE U
penieHue 3aaa4, 00CyKaeHHe cnocoOoB penieHus (moaroroBka k OI'D no puzuke).

Mexann4yeckue Koje0aHusi H BOJIHbI
Mexannueckne koneOanus. [IpeoOpazoBaHue HHEPrUM NPH  MEXAHUUYECKUX
KoneOanusax. MaremMaTuueckuii ©W  OPYXUHHBIA ~ MasSTHUKM.  CBOOOIHBIC,
3aTyXawllue W BBIHYXACHHbIE KoyicOaHus. Pe3oHaHc. MeXaHWYECKME BOJIHBI.
JUITMHA A CKOPOCTH BOJIHBI. 3BYK.
Jlabopamopuwvie pabomui(c ucnoab3oBanneM 060pynosanust «Touka pocray):
H3yuenne koneOGaHnii HATSHOTO MAsSTHUKA.
IIpumeprivie memuvl NPOEKMHBIX U UCCTICO08AMENLCKUX PADOM.:

1. CTpyHHBIE MY3BIKAIBHBIE UHCTPYMEHTBI.

2. KonebarenbHBIE CHCTEMBI B PUPOJE U TEXHHUKE.
Xapaxmepucmuxa 0CHOBHBIX 6UO08 Oesime/ibHOCMUL: YTEHUE U 00CYKICHUE TEKCTA
CTaTeli MHTEPHET-CANTOB, O0CYKICHUE NOKIAJ0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CyKAeHUE CrocoO0B penieHus (moaroroBka k OI'D no gusuke).

DJIEKTPOMATHUTHBIE KOJIC0AHUSA H BOJIHbI
[Tepemennslii snexkTpuueckuii ToK. KoneGarenbHbIi KOHTYp. BBIHY)KIEHHBIE H
cBoOoaHbIE OM KoneOanus. DM BOJHBI M UX CBOWCTBA.
IIpumeprivie memvl NPOEKMHBIX U UCCTIEO08AMENLCKUX PADOM.:

1. IIpuHUHMIBI PAIMOCBA3U U TEIICBUICHHUSI.

2.  BnusHue DM M3Iy4eHUI HA )KUBBIE OPraHU3MBI.

3. H3roroBneHUE YCTAHOBKH I JEMOHCTPALMXA ONBITOB 10 OMHU.

4. DOnexrpoMarHuTHOE u3nyueHue CBY-neun.

5. Hcropuueckas peKOHCTPYKLHUS ONBITOB AMIepa.
Xapaxmepucmuxa ocHOBHBIX 6UO08 OesimeibHOCML: YTEHUE U 00CYKICHUE TEKCTA
CTaTeli MHTEPHET-CANTOB, O0CYXICHUE NOKIAJ0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CyKacHue crnocoOoB penieHus (moaroroBka k OI'D mo ¢usmke).

Onruka



Hcrounuku cBeta. JlelicTBUs CcBETA. 3aKOH MPSMOJIMHEHHOTO PACHPOCTPAHCHUS
cBeTa. 3aKOH OTpakeHHs cBeTa. [locTpoeHne M300pakeHUH B MJIOCKOM 3€pKalie.
3aKOH MPENOMIJICHHS CBETA HA MJIOCKOW TPAHULE ABYX OJHOPOIHBIX MPO3PavyHbIX
cpen. llpenomneHnune cBera B npusMme. Jlucnepcus cBera. SBIICHUE TOIHOTO
BHYTpeHHEro oTpakeHus. JImH3el. Tonkue nmH3bl. [locTpoeHne W300pakeHMIA,
CO37aBacMbIX TOHKMMHU JIMH3aMH. [ 11a3 u 3peHne. OnTrudeckue mprudopsl.
Jlabopamopuwie pabomui(c Hncnoab30BaHneM 060pynoBanust «Touka pocray):

1.  DkcnepuMeHTalIbHAS MPOBEPKA 3aKOHA OTPAKEHUS CBETA.

2.  H3Mmepenue nokazaresns IpeaoMIIECHUS BOIBI.

3.  Hsmepenune GOKyCHOTO pacCTOSTHUS COOUPAIOIIEH JTUH3BI.
IpumepHvie memvi NPOEKMHBIX U UCCTEO0BAMETLCKUX PAOOM.!

1.  Hcropus uiccieOBaHUs CBETOBBIX SIBJICHUM.

2. Hcropuueckas peKOHCTPYKIUS Tejieckona [ amues.

3. HsroroneHue kajneigockona.
Xapaxkmepucmuxa 0OCHO8HbIX U008 OesimelbHOCMU: YTEHHE U 00CYKICHHUE TEKCTa
CTaTeli MHTEPHET-CANTOB, O0CYKICHUE NOKIAJI0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CyKaeHHE crnocoOoB pelieHus (moaroroBka k OI'D mo ¢usmke).

du3uka aToMa 1 ATOMHOI0 AApa
Crpoenne aroma. [loryomenue M uCnyckaHue cBeta aromMamu. OnTUYeCKue
cnektpbl. OnbiTel Pezepdopaa. [Inaneraprnas moaens aroma. CTpOCHHE aTOMHOTO
aapa. 3apsaIoBO€ M MacCOBOE YMCIA. SEepHbIE CUIIBI. DHEPIHsl CBSI3M aTOMHBIX
aaep. 3aKkOH paJuoaKTHUBHOTO pacnajga. Anbpa- u Oeta-pacnanel. [IpaBunia
CMELLEeHUs. SnepHble peakuuu. [leneHue W CUHTE3 sAnep. SaepHas >HEpPreTHuka.
HUcrounnkn »sHeprum ComHua uW 3Be3d. Peructpaums sSAEPHBIX  W3TYUYEHUIA.
BrnusgHue paguoakTHBHBIX W3IIYYCHWH Ha JKUBbIC OPraHM3Mbl. J03MMETpHs.
OKOJIOTHYECKHUE MPOOJIEMBI SIACPHOM SHEPrETUKH.
IIpumepHvie memvl NPOSKMHBIX U UCCTIEO0BUAMENLCKUX PADOM.:

1.  Hcropus uzydeHus atoma.

2. Usmepenue KI1J] conneunoit 6arapeu.

3. HeBuaumble U3My4EHUS B CIIEKTPE HATPETHIX TE.
Xapaxmepucmuxa ocHOBHBIX 6UO08 Oesime/ibHOCML: YTEHUE U 00CYKICHUE TEKCTA
CTaTeli MHTEPHET-CANTOB, 00CYKICHUE NOKIAI0B U MPE3CHTALMI, COCTABICHUE U
penieHue 3aaa4, 00CyKacHHe crnocoOoB pelnieHus (moaroroBka k OI'D mo ¢usmke).

dopMbI OpraHu3anuyu 00pa3oBaTe/ILHOIO Mpouecca:

- TpynmnoBas;

- HHIMBUyaJbHas,

- (ppoHTATTEHAS.

Benyuiue rexHosiorum:

Hcnonb3yroTes 37IEMEHTHI CIIEAYIOIIAX TEXHOJOTH: MPOCKTHAsA, MPOOIEMHOIO
0o0y4deHusi, HMH(POPMALMOHHO-KOMMYHHUKAIIMOHHAS, KPUTHYECKOTO MBILIUICHUS,
npoOJIEMHOTO AMAJIora, UTPOBAasl.

OcCHOBHBIC MeTOABI PA0OTHI HA YPOKeE:



BenyumMu MertonamMu  0Oy4eHHs  SBISIFOTCA. YACTHYHO-MIOMCKOBOHM, METOA
MAaTE€MaTAYECKOT0 MOACIIMPOBAHU S, AKCHOMATAYECKAN METO.

DopMbI KOHTPOJIS:

Tak KaK 3TOT KypcC SIBJISIETCS JOMOJIHATEIBHBIM, TO OTMETKA B 0aJljlaX HE CTABUTCS.
VYyamuiicss yu4uTCs OLIEHMBATH €€0s M JAPYTUX CaM, YTO TMO3BOJISICT Pa3BUBATH
YMEHHS CaMOaHalIM3a M CHOCOOCTBYET PA3BUTHIO CAMOCTOSTEIBHOCTH, Kak
CBOMCTBY JIMYHOCTH YyYalErocs. BBIBICHUE NPOMEXKYTOUHBIX M KOHEUYHBIX
PE3YNBTATOB  YYAIIMXCS MPOMCXOJUT YEPE3 MPAKTUYECKYID JEATEIBHOCTE;
3a4€THBIC PaOOTHI:

* TEMarThyeckas mnoA0OpKa 3a4a4 Pa3IMYHOTO  YPOBHS  CIIOKHOCTH  C
NPEACTABICHUEM  Pa3HbBIX ~ METOAOB  PEUICHUS B BHUJIC TEKCTOBOIO
AOKYMEHTA, Npe3eHTannu, GpJm-aHuManun, BUACOPOJTHKA Uik web -
CTpaHuUBbI (CaiiTa)

* BBICTABKA ITPOEKTOB, NPE3CHTALINIA,

* IEMOHCTpALMs SKCIIEPUMEHTA, KAYECTBEHHON 3a1a4M C KAUECTBEHHBIM (YCTHBIM
WM B BUJE NPUJIOKEHUS, B TOM YMCIIE, MPE3CHTALMEH) ONMCAaHUEM MPOLECCca HA
3aHATHH, (PECTUBAJIEC SKCIEPUMEHTOB; (PU3MUECKHAEC OJTUMITUAIBI.



KaJICHIlapHO-TeMaTI/I‘IeCKOC IJIAHHPOBAHHUE 7 RJace

Ne
n/o

Jlara
MTPOBEICHUS

Tema 3auarus

Il1an | ®akr

HUcnonb3oBanue
o0opyaoBaHusI
LHEeHTpa
€CTeCTBEHHOHAYYHOM
H TEXHOJIOTHYECKOI
HANPABJIEHHOCTE
«To4yka pocray

IPUMEYAHUE

1. Beegenne (14)

BBoaHoe 3ansatue. | KomnerorepHoe
Ilenn w 3amaum Kypca. | 000pyAOBaHUE
TexHuka

1 O€30MACHOCTH.

2. PoJib SKCIIEPUMEHTA B "KU3HH YeJ10BeKA (34)
Cucrema enunuil, | KomneroTepHoe
MOHSITHE O 000pyI0BaHUE
NPSMBIX M KOCBEHHBIX

2 U3MEPEHUSX
DOUBNYECKUNA O0opynoBanue JUTSt
SDKCHCPUMEHT. JEMOHCTpaL i
Buasl (PU3HYECKOTO
AKCIEPUMEHTA.
[TorpeuHoCTH
u3Mepenus. Buasl
MOTPEITHOCTEN
u3Mepenus. Pacuér
MOrPEUTHOCTH

3 U3MEPEHUS.
JlaGoparopHast pabota | OOopynoBaHue IS
«3mepenne  oObema | mabopaTopHbIX padoT U
TBEPJIOTO YYCHHUYECKUX OMBITOB
TEJay. [IpaBuna
oopMeHUs

4 71a00paTopHO# padOTHI.

3. Mexanuxka (84)

PaBHomepHOE 51
HEPAaBHOMEPHOE
JIBUKCHHUSL.

O6opynoBanue s
Ja00paToOpHBIX padoT U
YUYEHUUYECKUX  OIBITOB

['paduueckoe
NPEICTABICHHE
JIBUYKCHHSI.

(Ha 0a3e KOMIUICKTOB
it OI'9)

Pemenue rpaduueckux
3a1ady,
pacyeT nyTH U CPEAHEN




CKOPOCTH
HEPaBHOMEPHOT'O
JIBVOKCHHSL.

[lonstne wHEpLUU U
WHEPTHOCTH.
8 IleHTpOOEKHAS CHUIA..

Cuna ynpyroctu, cuiia
9 TPEHUS

JlaGoparopHas padbora
«HccnenoBanue
3aBUCUMOCTH

CHJTBI YOPYTOCTH,
BO3HUKAFOLLEN B
NPY>KUHE, OT CTENEHU
nedopmaruu

10 [Py KUHBD.

JlabGoparopHas padbora
«Onpenenenue

ko3 punmenTa

TPEHUs Ha
11 TPUOOMETPEY.

O6opynoBanue s
Ja00paToOpHBIX padOT U
YUYEHUUYECKUX  OIBITOB

(Ha 0a3e KOMIUIEKTOB
st OI'9)

JlabGoparopHas padbora
«HccnenoBanue
3aBHCUMOCTH

CHUJIbI TPEHMS OT CUJIbI
HOPMAJIbHOTO

12 JIABIICHUSY.

O6opynoBanue s
Ja00paToOpHBIX padOT U
YUYEHUUYECKUX OMBITOB

4. I'mapocraTuka (124)

[1noTHOCTE. 3amaua
13 uaps ['epona

Pemenue 3aJ1a4
MOBBIILICHHOM
CIIOKHOCTA Ha pacuer
IJIOTHOCTH

14 BEIICCTRA.

O6opynoBaHue JUIst
JEMOHCTpaL i

Pemnenue 3a1a4
MOBBIILICHHOM
15 CJI0’KHOCTH

JlaBJICHHE >KMJIKOCTH H
raza. 3aKoH
16 ITackams

CooOurarommecs
17 COCYBI.

ObopynoBaHue JUIs
JEMOHCTpaL i

JlabGoparopHas padbora

O6opynoBanue s

18




«M3rotoBneHue
MOJIENIA (POHTaHAY

JlaGoparopHas padbora
«M3rotoBneHue

Ja00paTopHBIX padOT U
YUYEHUUYECKUX  OIBITOB

(Ha 0a3e KOMIUIEKTOB
st OI'D

19 MOAETN (POHTAHA)
3aKkoH [Tackaurs.
JlaByicHHE B
JKUIKOCTSIX M razax.
I'mppaBnuyeckue
MAaIIHHBI.
CooOmarommecs
20 COCY JIBL.
Britankupatomas cuna. | OdopynoBaHue JUIS
3aKkoH JEMOHCTpaLUi
21 Apxumena.
JlaGoparopHas pabotra | OOopynoBaHue IS
«BbIsicCHEHHE  yCIIOBUS | TaOOpaToOpHBIX padoT U
NJIaBaHK S YUYECHUUYECKUX OMBITOB
22 TEID).
brok 3amau Ha 3akon | OO60pyaoBaHHE Ut
ITackas, JEMOHCTpALHANA
23 3aKOH ApXUMeENa.
bnok 3ama4 Ha 3aKOH
[Tackas,
24 3aKOH ApXuUMena.
S. Craruka (104)
25 biok. Peiyar. ObopynoBanue JUIS
PaBHOBecHEe  TBEpABIX | ACMOHCTPAIIMA
TEJL. MowmeHT
cuJibl. I IpaBuiio
26 MOMEHTOB.
LlenTp TsoxecT. | OO0pyAOBaHKE TUTst
Hccnenosanue JEMOHCTpALHANA
Pa3MYHBIX
27 MEXAHUYECKUX CUCTEM
KomOunupoBaHHbIe
3a/1a4H,
UCIIONIb3YSl  YCJIOBHUS
28 PaBHOBECHSL.
KomOuHupoBaHHbie
3a/1auH,
UCIIONIb3YSl  YCJIOBHUS
29 PaBHOBECHS

JlaGoparopHas padbota

O6opynoBaHue 1is

30




«H3rorosieHue
paboTaroiei

CHCTEMBI OJIOKOBY.
Odopmnenue

palboTHI.

Pabora Hax mpoekTom
«bIoKm.
JlaGoparopHas padbora

Ja00paTopHBIX padOT U
YUYEHUUYECKUX  OIBITOB

(Ha 0a3e KOMIUIEKTOB
st OI'D

«M3roroBneHue
paboTarolei
31 CUCTEMBI OJIOKOBY.
JlaGoparopHas pabotra | OOopynoBaHue IS
«H3roroBnenune Ja00paTopHBIX padoT U
paboTaroiei YUYEHUUYECKUX OMBITOB
32 CUCTEMBI OJIOKOBY.
33 Odopmaenue padbotel. | KomnberorepHoe
34 3amuTa MpOeKTOB. o0opyI0BaHKE




KanenaapHo-remaTuueckoe nJaHupoBaHue 8 kiace

Ne | [lara Tema 3ansTus Hcnonb3oBanue [IpUMEYaHNE
/1 | MPOBEACHUS oGopynoBaHus
Ilnan | ®akr LEeHTpa
€CTeCTBEHHOHAYYHOI
H TEXHOJIOTHYECKO
HAIIPABJICHHOCTEH
«Touka pocra»
1. Beenenue (14)
Beoanoe 3ansatue. Llenu | KomnerotepHoe
u 3a7a4u Kypca. | 000py1oBaHue
1 TexHrka 0€300aCHOCTH.
2. TermioBble siByieHus (12 4)
PazHooOpazue KomnerotepHoe
TEIJIOBBIX SBJICHUH. | 000pyAOBaHUE
TemioBoe pacmupeHue
2 TEJL
JlaGoparopHas padbora OO0opynoBaHue ajist
«3meHeHmns JUIMHBI | JTAOOpaToOpHBIX paboT
TENa Mpu u YUEHUYECKUX
HarpeBaHuu U | OTIITOB
3 OXJIKACHUNY .
Tennonepenaya OOopynoBanue  Jyis
Hab6nronenne JEMOHCTpALMA
TEMIONPOBOJHOCTH
BOJBI U
4 BO3JlyXa.
JlaGoparopHas padbora OO0opynoBaHue ajist
«H3mepenue ynenapHoit | 1adoparopHbIX padoT
TEMI0EMKOCTH u YUEHUYECKUX
Pa3MYHBIX onbITOB  (Ha  0Oase
5 BEIICCTBY. KOMIUIEKTOB Juist OI'D
[LimaBienne u
OTBEPAECBAHUE.
JlaGoparopnas  pabota
«OTnuBKa
napapuHOBOIO
6 COJIIATHUKA
JlabGoparopHas padora OO0opynoBaHue ajst
7 «HaOmonenue 3a | nabopaTopHbIX PAOOT




TIJIABIICHUEM 17} YUCHHYECKUX
JbJAY OMBITOB
Pemenune onumnuanseix | OOopynoBaHue  Uis
3a1a4 JEMOHCTpALN
Ha ypaBHEHUE

8 TEIJIOBOTO OajlaHca
Pemenune onumnuanseix | OOopynoBanue  JUis
3a1a4 JEMOHCTpALN
Ha pacu€T TCIUIOBLIX

9 MPOLIECCOB
JlaGoparopus

10 KpucTauiorpaguu.
Hcnapenne u | OGopynoBanue st

11 KOHACHCALIUSL. JEMOHCTpaLUA
CocraB arMoc(epsl, OOopynoBanue  Jyis
HaOJIFOICHUE Mepexoa | AEMOHCTpaLnii
HEHACBIIIEHHBIX MMAPOB B

12 HACBILICHHBIE.
Brnaxnocte BO3ayxa Ha | OOopynoBaHue — JUis

13 Pa3HbIX KOHTUHEHTAX JEMOHCTpaLUNA

3. DyiekTpuyeckue sipjaeHus (84)
Mukpomup. Mogpenu | ObopynoBanue  1is
aroMma, JEMOHCTpAInn
CYILIECTBOBABILINE 110

14 Hayayia XIX
Hcropuss otkpeitiuss ¥ | KOMOBHOTEPHOE
JEHCTBUS 000pyI0BaHUE
raJIbBAHUYECKOTO

15 DJIEMEHTA
Hcropus CO3daHus
31eKTpO(OPHOIA

16 MAalIAHBI
OnbITEI Bonrpra. | KomnbrotepHoe
ONEKTPUUECKAN 0o0opya0oBaHuE

17 TOK B DJIEKTPOJIUTAX.
Pemenune onumnuanseix | OOopynoBanue  Uis
3a1a4 Ha JEMOHCTpALN
3aKOHBl  TOCTOSTHHOTO

18 TOKa
Habntonenue OOopyaoBanue s
3aBUCUMOCTH JEMOHCTpALN
CONPOTUBIIEHUS
MPOBOJIHUKA OT

19 TEMIEPATYPHI.




20

JlaGoparopHas padbora
«Onpenenenue
CTOMMOCTH
M3PACX0JOBAHHOM
BIEKTPOIHEPrUU

1o MOILHOCTH
NOTPEOUTENS U IO
CUCTUMKY»

OO0opyaoBaHue ajist
JabopaTopHbIX padboT
u YUEHUYECKUX

ONMBITOB  (HA

Oaze

KOMIUIEKTOB it OI'D

21

Pemienue omuMmmagHbIxX
3a1a4
Ha TEIJIOBOE JICUCTBUE
TOKa

O0opyaoBaHue
JEMOHCTpALnn

JJIA

4. DJIEKTPOMATHUTHBIC SIBJICHUSA (34)

22

DJICKTPOMArHUTHHIC
SIBJICHUSL.
DNEKTPOU3MEPUTENBHBIE
nprOOPHIL.

O06opyaoBaHue
JEMOHCTpALnN

JJIA

23

MarautHas a”Homaus.
Marautasie

Oypu

24

PasnoBuaHoCTH
SJIEKTPOJABUATATETIEN.

O0opyaoBaHue
JEMOHCTpALn

JJIA

S. OnTuyeckue siBjieHust (74)

25

HcTtounmnku CBETA:
TEILIOBEIC,
JIIOMUHECLCHTHBIE

26

MHorokparHoe
U300pakeHHE

npeaMeTa B HECKOJIbKUX
MIOCKHMX

3epKaJiax.

O0opyaoBaHue
JEMOHCTpAIn

JJIA

27

H3rotoButh nepuckon u
C €10
ITOMOIIBIO
HaOIIOACHNUS

IPOBECTU

O06opyaoBaHue
JEMOHCTpALAN

JJIA

28

ITpakTrueckoe
UCIIOJIb30BAHUE
BOTHYTBIX 3€PKal

O06opyaoBaHue
JEMOHCTpALN

JJIA

29

3pUTENBHBIE UIUTFO3WH,
MOPOXKAACMBIE
MPEIIOMIIEHUEM

cBeta. Mupaxu.

30

Paszeute BOJIOKOHHOM
OTITUKHA

O0opyaoBaHue
JEMOHCTpALAN

JJIA




Hcnons3oBanue
3aKOHOB CBETA B
31 TEXHUKE
6. UesioBeKk u npupoaa (44)
Apromarvka B Hauiei | KomnerotepHoe
32 SKU3ZHM . 000opyI0BaHUE
33 Panno u teneBuacHue
AJIbTEpHATUBHBIE
UCTOYHUKH
SHEPIUH. Bunnr
34 DJIEKTPOCTAHLIM I
KasieHgapHo-TeMaTH4yecKoe IJIAaHNPOBaHNE 9 Kj1ace
Ne [ Jlara Tema 3aHaTUSA HUcnonb3oBanue MPAUMEYAHUE
/T | IpOBECHUS 000pyaOBaHHS
Ilnan | ®akr eHTpa
€CTeCTBeHHOHAYYHOM
H TEXHOJIOTHYECKOI
HANIPABJIEHHOCTE

«To4yka pocray

1. Beegenne (14)

BsoaHoe 3a”saTue. | KoMnbrorepHoe
Ilenn m 3agaum Kypca. | 000pyAOBaHUE
TexHuka

1 O€30MACHOCTH.

2. Kunematuka (7 4)
CrocoObl onucanus OOopynoBanue  1jist
MEXAHHYECKOTO JEMOHCTpALHANA

2 JIBIDKCHUS
[TpssmonuHEiiHOE O6opynoBanue st
PaBHOMEPHOE JEMOHCTpALAN
JBUKCHUAC no
nj0cKoCcTH? CMOTPA
us3 Kakom TOYKH

3 HaOJII01aTh
OTHOCHUTENBHOCTD O6opynoBanue  1jist
JIBIOKCHUS. JEMOHCTpaL AN

4 CII0KEHUE TBU>KEHUH.
Jlabopamopnwie ObopynoBaHue yist
pabomul: JadbopaTopHbIX padoT
«3yuenne OBWXKECHUS | U YUCHUYECKUX
cBOOOAHO OTBITOB
NaJaroIIero TENAY,
«3yuenne

5 JBIDKCHUSL TeEjla 110




OKPYKHOCTHY

Kak u kyna nmonerena | O6opynoBanue st
BUIIIHEBAsA JEMOHCTPALHAM
KOCTOYKA? Pacuet
TPACKTOPHUH
JNBWKEHUS  Tel W
MIEPCOHAKEN
pacckazoB P.Pacny o
6 MroHXxay3€He
Ucropudeckas OOopynoBanue s
PEKOHCTPYKIIMS JEMOHCTpaUiA
onbITOB [‘anmnes 1o
ONPEIETICHUIO
7 YCKOPEHUS Q.
Onpenenenue OOopynoBanue s
CKOPOCTH JEMOHCTpaL i
PABHOMEPHOTO
JBUKEHUS TTPU
UCIOJIb30BaHUU
TPEHAXKEPA
8 «0OeroBast JOPOYKKaY.
3. Jlnnamuka (84)
Cuna Bomu, cuna | OOopynoBaHue s
yOeKICHHS T JEMOHCTpALHANA
cuna - (uznYecKas
9 BEIMYMHA?
Jlabopamopnas ObopynoBanue ist
paboma: nJadopaTopHbIX padoT
«3Mepenne  Macchl | U YYCHUYECKUX
10 TEJay OMBITOB
JIB>keHue Tenma  mox
JEUCTBHEM
11 HECKOJIbKUX CHJI
JIBwxenue  cucteMmsl | O0opyoBaHue s
CBSI3aHHBIX JEMOHCTPALAN
12 TEll
Jlabopamopnwie ObopynoBanue yist
pabomur: «3yuenue | maboparopHbeIXx padoT
TPEHUS CKOJILKEHUS» | U YYCHUYECKUX
13 ONBITOB
JluHamuKa O6opynoBanue st
PaBHOMEPHOIO JEMOHCTPALAN
JIBAKEHU S o
14 OKPY KHOCTH




Hcropus pasButus | O0opynoBanue  AJis
[IPEICTaBICHU I JEMOHCTpaL i
0 Bceenennoii.

15 ConHeYHas CUCTEMA.
OtkpeiTust HA KOHUMKE | OOopyaOBaHWE  JUIs
nepa. JEMOHCTpaL i
IlepBeie
VCKYCCTBEHHBIC
CIYTHUKH

16 3eMIIH.

4. Umnyjibe. 3aK0H COXpaHEeHHs HMITYJIbCA (34)
Kak BBI axty | KommnberorepHoe

17 HAa30BETE... 000pyI0BaHUE
PeaktuBHOE nBMXKEHUE

18 B [IPUPOJE.
PaccnenoBanue JITII ¢ | KomnerorepHoe
MOMOIIBIO 000pyI0BaHUE
3aKOHa  COXPaHEHHS

19 UMITYJIbCA

S. Craruka (24)
Jlabopamopnas ObopynoBanue ist
paboma: 1abopaTtopHbIX padoT
«Onpenenenue 17} VYCHUYECKUX
LEHTPOB Macc OTIBITOB
pa3NMuHBIX TEN (TpH

20 cnocoda)»
IIpumenenne npocTeix | KommbrorepHoe
MEXaHU3MOB B | oOopyoBaHue
CTPOMUTEINLCTBE: oT
3EMJISIHKH JI0

21 HeOockpebda

6. Mexann4yeckue Kojie0anusi M BOJIHbI (34)
Buabel MmagtHukoB u ux | O0opyaoBanue st

22 KojieOaHuit JEMOHCTPALHANA

23 UTO nepeHOCHUT BOIHA?
KonebarenbHubie
CUCTEMBI B MPUPOJIE U

24 TEXHUKE

7. DJAEKTPOMATHUTHBIE KOJ1e0aHusI U BOJIHBI (24)
OkcnepuMeHTalibHas | KomnbroTepHoe
POBEPKa 000pyI0BaHUE

25 CBOICTB OM BOJIH.
Hccnenosanue KommerorepHoe

26 AJIEKTPOMArHUTHOTO 000pyI0OBAHUE




n3nyuenns CBU-neun |

8. OnTuka (44)

Hzrorosnenue | KomnerorepHoe

MOJICTTN 000pyI0BaHUE

27 KaJIEM0CKONA.
OkcnepuMeHTanibHas | OOopyaoBanue  uis
MIPOBEPKa JEMOHCTpaLnii
3aK0Ha OTpaXKEHUS

28 CBETA.
Jlabopamopnas ObopynoBanue yist
paboma: JadbopaTopHbIX padoT
«H3mepenue 51 VUECHUYECKUX
noKasaress OMBITOB

29 MPEJIOMJICHUS BOJIBD)
Kaxk ormuyaroted | OdopyaoBanue  uis
MoKa3arenu JEMOHCTpaL i
MPEIOMIICHUS

30 [(BETHOT'O CTEKJIA

9. ®du3uka aTOMa M aTOMHOTO0 s1aApa (44)
[Tormouenune u | KomnberorepHoe
UCITyCKaHUE CBETA 000pyI0BaHUE
aromamu. Ontudeckue | KomnerorepHoe

31 CHEKTPBHI. 000pyI0BaHUE
H3smepenne KITJ

32 COJIHEYHOM Oarapen
Bnusinue
PaJMOAKTHBHBIX
W3JIYYEHUN HA >KUBBIC

33 OPraHu3Mbl
CrocoObI 3aIUTEL OT
PaJIMOaKTHBHBIX

34 W3JTYYEHU




