TOUKA \!pocm

MWHHUCTEPCTBO ITPOCBEIEHV S POCCUMCKOM ®EJEPALINN
MunuctepctBo oOpazoBanusi CTaBpONOIbCKOTO Kpast
[[ImakoBCKUI MyHULIMIIAIBHBINA OKPYT
MYHHIIMIIATILHOE Ka3eHHOE 00111e00pa30BaTebHOE YUPEKICHNE
«Cpennsist obieoOpa3zoBarenbHas mkona Ne 14y
uMmenu B.U.Caannesoi

[Iporpamma paccMoTpeHa COI'NTACOBAHO YTBEPXJIAIO
u ofo0penHa Ha 3acenann MO 3amectutens aupekropa no YBP dupexktop MKOY «COII Nel4y
YYHTEJIeH €CTeCTBEHHO — MKOY «COII Ne 14» /N.YO. Tabat/
HAYYHOTO 0OBEAMHEHUS /E.A.XopomenbkoBa/ [Ipuka3 Ne 81/01-12

/JLU. AneckepoBa/ ot «30» aBrycra 20 24 1. ot «30» aBrycra 20 24 r.
[Iporokois Ne 1
ot «30» aprycra 20 24 . DS

PABOYAS ITPOT'PAMMA

IHEHTPA ECTECTBEHHO-HAYYHOM U TEXHOJIOIT' MYECKOM
HAIIPABJIEHHOCTH «TOYKA POCTA»
BHEYPOUHOH JESATEIBHOCTH IO (pr3HKe
«@Pu3nKa B BOIPOCAX M 321a4aX»

B 7-9 K11accax OCHOBHOT'O 001Iero oOpa3oBaHuUs
Cpok peanuzanuu — 1 ron

CocraBurelns:
Manpuenko Mapuna CepreeBHa,
yuuTenb pU3UKU

c. Hagexna, 2024-2025r.



TOUKA \!pocm

Ilnanupyembie pe3yJbTATHI OCBOCHUS NMPOTrPAMMbI BHEYPOUYHOM
AeATeJbHOCTH «PH3HKa B BONPOCAX M 321a4aX» (C MCIOJIb30BAHUEM
odopynoBanus «Touka pocta») B 7-9 Kiaccax.
Peanuzauus nporpaMMbl CIOCOOCTBYET JOCTUKEHUIO CIAEAYIOIIHNX Pe3yabTaTOB:

JInuHocTHbIE:

B cdepe TMYHOCTHBIX YHUBEPCATBHBIX YICOHBIX ACHCTBHI yUaIIUXCS:

* yueOHO-TI03HABATENbHBI HHTEPEC K HOBOMY y4eOHOMY MaTepHaly U crocodam
peleHus] HOBO 3a1auu;

* OpUEHTALIMS Ha MIOHUMaHUe MMPUYUH yCIieXa BO BHEYYEOHOM NesTeTbHOCTH, B TOM
qycie Ha CaMOaHajIM3 M CaMOKOHTPOJb pe3ysibTaTa, HAa aHAJINU3 COOTBETCTBUS
pe3yapTaTOB TPEOOBAHUAM KOHKPETHOM 3a71a4u;

* CIIOCOOHOCTh K CaMOOILIEHKE Ha OCHOBE KPUTEPHUEB YCHEIIHOCTH BHEYy4YeOHOM
JeSITETHHOCTH;

Obyuarowuiics noay4um 603MOHNCHOCMb OJisl hOPMUPOBAHUSL:

* BHYTPEHHEW MO3UIIMU MIKOJbHUKA HA YPOBHE TMOJOXHUTEIHHOTO OTHOIICHHUS K
IIKOJIC, TIOHMMaHUs HEOOXOJMMOCTH YyUYEHHs, BBIPAXEHHOTO B MpeoOialaHuu
y4e0HO-T03HABATEIbHBIX MOTHBOB;

* BBIPAKEHHOM yCTONUMBOM yueOHO-1103HAaBAaTEIbHON MOTUBALIUU YUEHUS;

* YCTOWYMBOTO y4eOHO-IIO3HABATEIBHOIO MHTEpEca K HOBBIM OOIIMM crocobam
peleHus 3a1ay.

MeranpeameTrHsbie:

B cdhepe peryasiTHBHBIX YHUBEPCAIBHBIX YU€OHBIX JCHCTBUHN yUaIIUXCS:

* IUIAHUPOBATh CBOM JICMCTBHS B COOTBETCTBHM C IIOCTABJIICHHOW 3aJadyel H
YCJIOBUSIMHU €€ peaau3allii, B TOM YKCJie BO BHYTPEHHEM ILIAHE;

* YYWTHIBATh YCTAHOBJICHHBIC MpaBWja B IUIAHUPOBAHWU M KOHTPOJE CIOco0a
pelICHHUS;

* OCYIIECTBJIATh UTOTOBBIN U MOIIATOBBIN KOHTPOJIb MO Pe3yJIbTaTy;

* OIICHMBATh MNPABWJIBHOCTH BBINIOJHEHUSI JACHCTBHS HAa YPOBHE aJICKBaTHOM
PETPOCTIEKTUBHOM OIEHKH COOTBETCTBUS PE3YJIhTATOB TPEOOBAHUSAM JAaHHOM
3aJ]a4M M 3aJa4HOM 00J1acTH;

* aJICKBAaTHO BOCHPUHUMATH TMPEJIOKECHUS M OIIEHKY YUYUTENIeH, TOBapHIIEH,
POIUTENICH U OPYTUX JIFOJIEH;

* pa3IM4aTh COCO0 U pe3yJbTaT JeHCTBHUSI.

Obyuarowuiicst ROIYYUM 803MONCHOCHb HAYUUMCSL:

* B COTPYJHUYECTBE C YUUTEJIEM CTAaBUTh HOBbIC YUCOHbBIC 3a/1a4H;

* IPOSIBIISITH MO3HABATEIHHYIO HHUITMATUBY B YA4€OHOM COTPYIHUYECTBE;

* CaMOCTOSTENIBHO aJICKBATHO OLICHWBATh MPABUIBHOCTD BBITIOJHECHUS JCUCTBUS U
BHOCHUTH HEOOXOIMMbIE KOPPEKTUBHI B UCTIOJIHEHHUE KaK IO X0y €ro peaau3alluu,
TaK U B KOHIIC JICHCTBUSI.



TOUKA \!pocm

B cdepe nozHaBaTeJIbHBIX YHUBEPCAJIBHBIX YUEOHBIX JEUCTBUM yUaIllUXCsl:

* OCYLIECTBJIATH IOMCK HEOOXOIMMOM MHPOPMALIMH JIJIs1 BBIIOJIHEHNS BHEYUEOHBIX
3aJJaHAd  C  HCMOJb30BAaHMEM y4e€OHOM  JUTEpaTyppl U B OTKPBITOM
UH(GOPMAIIMOHHOM TMPOCTPAHCTBE, DSHIMKIONEANNA, CIPAaBOUYHUKOB (BKIIOYAS
3JIEKTPOHHBIE, IU(PPOBBIE), KOHTPOIUPYEMOM MPOCTPAHCTBE

HNuTepHera;

* OCYIIECTBIISITH 3aMKCh ((hUKCAIIUI0) BEIOOPOYHOM MHGOPMAIIUU 00 OKPY KAIOIIEM
MUpE U 0 cebe caMoM, B TOM Yucie ¢ momoirsio nactpymenToB UKT;

* CTPOUTH COOOIICHHMS, TPOEKTHI B YCTHON M MUCEMEHHOMU (hopMme;

* IPOBOJUTH CPABHEHHE U KJIACCU(DUKAIIHIO 110 33TaHHBIM KPUTEPHUSIM;

* YCTaHABJIMBATh IPUYNHHO-CJICICTBEHHBIE CBSA3U B U3y4a€MOM KpYyT€ SIBJICHUM;

* CTPOHUTH pacCyXJIeHus B (popMme CBA3HM HMPOCTHIX CYKIEHUH 00 0OBEKTE, ero
CTPOEHHH, CBOMCTBAX U CBA3aX;

Obyuarowuiics nOIYYUM 03MOHNCHOCIb HAYUUMBCAL:

* OCYILIECTBIISATh PACIIMPEHHBIN MOUCK UH(OPMAIIMU C UCIIOJIB30BAHUEM PECYPCOB
oubnuoTek u cetu MHTEpHET;

* 3anMchiBaTh, (PUKCUPOBATH HH(MOPMALUI0O OO0 OKPYXAIOIUX SBICHUIX C
noMonipro HHCTpyMeHToB UKT;

* OCO3HAHHO U MIPOU3BOJIBHO CTPOUTH COOOIIEHHSI B YCTHOM U MTUCbMEHHON (OpME;
* OCYHLIECTBJATH BbIOOp Haunbosee 3((PEKTUBHBIX CHOCOOOB pEIICHHS 3aaad B
3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* CTPOUTH JIOTMYECKOE PACCYXIEHHUE, BKIHOYAIOLIEE YCTAHOBJICHUE NPUYMHHO-
CJICJICTBEHHBIX CBS3€CH;

* MOIYT BBIWTH Ha TEOPETHYECKHIl YPOBEHb PEIICHMS 3a]ay: PELICHUE II0
ONPENEICHHOMY IIJIaHy, BJaJCHUE OCHOBHBIMH IPHEMAaMH PEIICHMs, OCO3HAHHS
NEATEIBbHOCTH I10 PEIIECHUIO 3a1a4H.

B chepe KoMMyHMKATMBHBIX YHUBEPCAJIBHBIX YUEOHBIX IEUCTBUI yUalllUXCs:

* QaJIGKBaTHO MCIOJIb30BaTh KOMMYHHUKATHUBHbBIE, MPEXIE BCEro - pEYEBBIE,
CpelcTBa [UIsl pELIEHUs Pa3IU4YHbIX KOMMYHHMKAaTHBHBIX 337a4, CTPOUTH
MOHOJIOTUYECKOE COOOIICHHUE, BIaJACTh AUAIOTHYECKOU (HOPMON KOMMYHHKAIIWH,
UCIIONB3YysA, B TOM 4ucie cpeacrtsa u uHCTpyMeHThl KT m mucraHumoHHOTO
0OIICHNS;

* OMYCKaTh BO3MOXXHOCTh CYILIECTBOBAHUS Y JIOAEH PA3NMUYHBIX TOYEK 3PEHUS, B
TOM YHCJI€ HE COBMAAAIOIINX C €r0 COOCTBEHHOM, 1 OPUEHTUPOBATHCS HA MO3UIIUIO
napTHepa B OOILIEHUHU U B3aUMOJICHCTBUY;

* YUUTHIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMN PA3IUYHbIX TO3UIUI B
COTPYIHUYECTBE;

* popMynpoBaTh COOCTBEHHOE MHEHHE U TTO3UIINIO;

* IOTOBAPUBATHCS U MPUXOJIUTH K OOIIEMY PEIICHUIO B COBMECTHOM JESITEIbHOCTH,
B TOM YHCJIE€ B CUTYaIlMU CTOJIKHOBEHHUSI UHTEPECOB;

Obyuarowuiics noay4um 603MONCHOCIb HAYYUMbCA.

* YYUTHIBaTh U KOOPJMHUPOBATH B COTPYJHUYECTBE OTIMYHBIE OT COOCTBEHHOM
NO3ULIUN APYTUX JTHOAEH;
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* YYUTHIBATHh pa3Hble MHEHUS W MHTEPEChl U OOOCHOBBIBATH COOCTBEHHYIO
MIO3ULHIO;

* IOHUMATh OTHOCUTEIHLHOCTh MHEHHUM U MOJIX0/IOB K PEIICHUIO MTPOOJIEMBI;

* ApPryMEHTUPOBATh CBOK MO3UIMIO U KOOPAMHUPOBATH €€ C IO3ULUSIMHU
MapTHEPOB B COTPYJAHUYECTBE MPU BBHIPAOOTKE OOIIETO PEIICHUS B COBMECTHOU
JIEATEIIbHOCTH;

* 3371aBaTh BOIPOCHI, HEOOXOAMMBIC JIJIsi OpTaHU3AIMN COOCTBEHHON EATEIILHOCTH
Y COTPYAHUYECTBA C MIAPTHEPOM;

* OCYLIECTBJIATH B3aUMHBIM KOHTPOJIb M OKa3blBaTb B COTPYAHUYECTBE
HEO0OXOIUMYIO B3aHMOITOMOIIIb.

IIpeamerHbIe:

- OpPUEHTHPOBATHCS B SIBICHUSIX U 00BEKTaX OKPYKAIOIIETO MUPA, 3HATh IPAHULIBI
UX MIPUMEHUMOCTH;

- TIOHWMAaTh OMpeAeNeHUus (U3MUECKUX BEIMYMH U TIOMHUTH OMPEICIIAIONINE
(bopMyIbI;

- TIOHMMAaTh KaKuM (U3NYECKUM MPHUHIUIAM U 3aKOHAM TOJYMHSIOTCS T€ WIIH
UHbIE OOBEKTHI U ABJICHUS IPUPO/IBI;

- 3HAHHWE MO/JIEJIM NTOKMCKA PEeIIeHUH IS 3a7a4 10 (PUBHKE;

- 3HaTh TEOPETUUECKUE OCHOBBI MAaTEMATUKHU.

- IpUMeYaTh MOJIENIU SIBJICHUN U 0OBEKTOB OKPYKAIOIIETO MUPA;

- aHAJIM3UPOBATH YCIOBUE 33/1a4H;

- nepepopMyIUpPOBaTh U MOJIETUPOBATH, 3AMEHSTh UCXOAHYIO 3a7a4y Jpyroi;

- COCTaBJIATH TUIaH PEIICHNUS;

- BBIIBUTATh U IIPOBEPSTH MPEAIaraeMble JUIsl peIIeHUs TUIIOTE3bI;

- BJIQJECTh OCHOBHBIMH YMCTBEHHBIMH ONEpPAlUSIMH, COCTaBJSIIOIIMMHU IOMCK
pelleHus 3aJauu.

Coaep:xanue nporpaMMbl BHEYPOUHOM 1eATEJIbHOCTH
7 Kjaacc

BBenenue. Beognoe 3anstue. llenu u 3agaun kypca. Texnuka 6e30macHOCTH.
Pouib 3KkcnIepuMEeHTA B JKU3HHU YeJI0BEKA.

Teopus: V3ydynth OCHOBBI TEOPUM MOTpeMIHOCTEH. llorpemHocTr mnpsMbIX U
KOCBEHHBIX U3MEPEHUI, MaKCUMaJlbHasl HOTPEUTHOCTh KOCBEHHBIX H3MEPEHUM, yueT
MOTPENTHOCTe UW3MepeHuid Tpu mnoctpoenun rpadukos. IlpencraBmenue
pE3yNbTaTOB U3MEPEHU B hopMe TaOIuI] U TpaduKOB.

Ilpakmuxa: OCHOBBI TE€OPUU MOTPEIIHOCTEN NPUMEHATh NPHU BHIIOTHEHUU
OKCIIEPUMEHTAJLHBIX — 3a/lad, MPAKTHYECKUX padoT. (¢ HCHOJb30BAHHEM
ooopynoBanus «Touka pocray)

Xapaxmepucmuka 0CHOBHBIX 8UO08 OeAMeNbHOCIU.
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[IpuBoauTh mpuMEphl OOBEKTOB U3y4YeHUs GU3HKK (PU3NYECKHUE SIBIICHUS,
dbusnyeckoe Teno, BEHIECTBO, (puznueckoe mnose). HabmonaTte M aHamu3upoBaTh
busnueckue siBieHus (PUKCUPOBATh H3MEHEHHS CBOMCTB 0OBEKTOB, CPABHUBAThH MX
U 0000mare). [103HAKOMUTBCA C IKCIEPUMEHTAIBHBIM METOJOM HCCIEAOBaHUS
npupoasl. COopka MpuOOPOB M KOHCTPYKUMH. MCHOab30BaHHE M3MEPUTEIBHBIX
npuOopoB. BeinosiHeHHe 1a00pATOPHBIX U MPAKTUUYECKUX padoT. /uarHoctuka u
YCTpaHEHHE HEUCIPABHOCTEN

npuOOpoB. BeicTpanBaHue THIIOTE3 HA OCHOBAHWY UMEIOIUXCS TAHHBIX.
Mexanuka.

Teopus: PaBHOMEpHOE 1 HEpAaBHOMEPHOE JIBIDKEHUE. ['padmdyeckoe mpenacTraBieHne
nBoKeHUsl. Pemenune rpaduueckux 3aqad, pacueT MyTH U CPEAHEH CKOPOCTH
HepaBHOMEpHOro ABWxkeHus. [londarne mHepuuu W uUHEpTHOCTH. LleHTpoOexHas
cuina. [Ipumenenre JaHHBIX (PU3NUECKUX TOHATHUH B )KU3HEAECATEIBHOCTH YEJIOBEKA.
Cuna ynpyroctu, cuia TPEHHUS.

IIpakmuka: VccnegoBanue 3aBUCMMOCTH CHJIbI YIPYTOCTH, BO3HUKAIOUICH B
IpyXXHHE, OT CTeNneHu nedopManuu npyxuHsl. OnpeneneHue KodpuuueHTa
TpeHUsI Ha TpHOOMeETpe. (¢ HCMOIb30BaHneM 06opyaoBaHus «Touka pocray)
HccnenoBanye 3aBUCHMOCTH CUIIBI TPEHUS OT CHJIBI HOPMAJIBHOIO JIABJICHUS.
Xapaxmepucmuka 0CHO8HBIX 8UO08 OesmMeNbHOCIU.

Ananu3 Tabnul, rpagukoB, cxem. [louck oObsIcHEeHUsT HAOIIOAAEMBIM COOBITUSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEXKAM U MOJICTIAM. AHAIN3 BOZHUKAIOIITNX
poOIeMHBIX cuTyanuid. M300paxkate cucteMy KOOpJIMHAT, BBIOUPATh TEJIO OTCUETA
Y CBA3BIBaTh €r0 C CUCTEMOM KOOpAMHAT. MCroJyib30BaTh CUCTEMY KOOPAHMHAT IS
U3y4eHUs NPSAMOJIMHENHOro ABMXeHUs Tena. COopka mpuOOpPOB M KOHCTPYKIIMM.
Hcnonp30BaHne HW3MEPUTENbHBIX MNpUOOPOB. BrinonHeHne m1ab0paToOpHBIX U
NPaKTHYECKUX paboT (¢ mcmoJib3oBaHHeM obGopynoBaHusi «Touka poctay).
JlmarHocTrka M ycTpaHEHHE HEHCIPaBHOCTEH MpuOOpOB. BhicTpanBaHue TUMoTes
Ha OCHOBAaHMM HUMEIOIIUXCSA JaHHbIX. KOHCTpyHpoBaHWe W MOJEIMPOBAHHUE.
BrlnonHeHne 3aJjaHuil 10 YCOBEPIIEHCTBOBAHUIO MPUOOPOB. Pa3paboTka HOBBIX
BApUAHTOB OMNbBITOB. Pa3paboTka M MpoBEepKa METOAMKH SKCIEPUMEHTATbHOU
pabotel. PaboTa B ManbIx rpymnmnax. AHaJTU3UPYIOT, BBIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pemeHue, nevcrBud. lIpencraBneHue pe3yslbTaTOB NApHOM, TIPYIIIOBOU
NEeATEIbHOCTH. Y4YacThe B JIMajore B COOTBETCTBUM C NPABUIAMH PEUYEBOTO
MOBEACHMUS.

I'mapocraTuka.

Teopus: 3akon Apxumena, 3akoH llackansg, ruapocTaTUYecKoe JaBJICHUE,
COOOIIAIOIINECS COCYbI, THAPABINYECKUE MAILTUHBI.

llpakmuka: 3a0auu. BBITAJKHUBAIOUIAS CHJIa B PAa3JIMYHBIX CUCTEMax; MpUOOpPHI B
3a1adax (CoOOMIAOIIMECs] COCY/IbI, TUIPABINYECKUE MAIIWHBI, pblYarv, OJOKH).
DKCneprUMEHTAIbHBIC 3a/ITaHUS:

1)usmepenre cuiibl Apxumesna, 2)U3MepeHue MOMEHTa CUJIbI, JEHCTBYIOUIErO Ha
pbIyar, 3)u3MepeHue
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paboThl CUJIBI YHOPYTOCTH MPU TMOABEME Tpy3a C MOMONIbIO MOABUKHOTO WIH
HEIOIBMIKHOTO 0JIOKA. (C ucnonb3oBaHuem ob6opyaoBaHma «TouKa pocra»)
Xapaxmepucmuxka 0CHOBHBIX 8UO08 OesIMENbHOCTU.

Ananu3 tabnun, rpadukoB, cxeM. [Touck oObsICHEHUST HAOMIOAAEMBIM COOBITHSIM.
CoOopka puOOpOB M KOHCTPYKIMA. Vcronp30BaHne W3MEPHUTEIBHBIX MPUOOPOB.
BrimotHe e 1a00paTOPHBIX M MPAKTHYECKUX paboT. /[narHocTuka u ycTpaHeHHE
HEUCITpaBHOCTEH MpuOOpoB. BricTpanBaHue runoTe3 Ha OCHOBAaHUU MMEIOIIUXCS
nanueiX. KoHcTpyupoBanue u MojenupoBaHue. PaGora B MalbIX TIpyIiax.
AHanM3UpyIOT, BHIOUPAIOT U OOOCHOBBIBAIOT CBOE peEIICHUE, JCUCTBUS.
[IpencraBiieHre pe3yiabTaTOB NApHOU, TPyIHIOBOW AesTenbHOCTH. [loaroroBka
COOOIICHUN M JOKJIaJ0B. YYacTUe B JUalOre B COOTBETCTBUM C MpPaBHIIAMU
pEUYEBOTO MOBEACHHUS.

Craruka.

Teopus: bnok. Peruar. PaBHOBecHe TBEpABIX TEI. Y CIOBUs paBHOBeCHUs. MOMEHT
cuibl. IIpaBmiio wmomenToB. lLleHTp Tsbkectu. MHMccnenoBaHue pa3iaM4HBIX
MeXaHU4ecKux cucteM. KoMOWHUpOBaHHBIE 3aJauyd, WCHOJB3Ys YCIOBUSA
paBHOBECHS.

IIpakmuka: N3roToBnenune padboTaroiiei CUCTEMbI OJIOKOB.

Xapaxmepucmuka 0CHOBHBIX 8UO08 OesAmMeNbHOCIU.

Ananu3 tabnun, rpagukoB, cxem. [louck oObsiCHEHUST HAOII01a€MbIM COOBITHSIM.
OmnpeneneHue CBOMCTB MPUOOPOB MO YEPTEKAM U MOJICTSAM. AHAIIU3 BOZHUKAIOIINX
npoOsieMHbIX  cuTyanuid. HaOmomate  gelcTBHE  NPOCTBHIX  MEXAHU3MOB.
[To3HakoMHUTBCS ¢ (DU3UUECKON MOJENBIO0 «a0CONIOTHO TBEpPAOE Tenoy». Pemars
3a/laud Ha TPUMEHEHHE YyclioBus(IIpaBuiia) paBHOBecusi pbiuara. [IpumeHsTH
yciioBU€ (MPaBUIIO) PABHOBECHUSI pbluara Jjisi OOBSICHEHHS JEHCTBUSA Pa3IUUYHBIX
WHCTPYMEHTOB, HCIIOJIb3YEeMBIX B TeXHUKE M B ObITy. COOpKa mpuOOpoB u
KOHCTpyKIui. Vcrmonp30BaHWe U3MEPHUTENBHBIX  MPUOOPOB.

BrinonHenne 1abopaToOpHBIX U MpakTUUeCKuX padoT. luarnoctuka u

YCTpaHEHHE HEHMCHIPAaBHOCTEW MPUOOpPOB. BrICTpanBaHWEe THIOTE3 HA OCHOBAHHUH
MMeErIMXCcs naHHbIX. KoHCcTpynpoBanue u MoaenupoBanue. BeinonHeHne 3a1aHuii
M0 YCOBEPIICHCTBOBaHUIO MPUOOpPOB. Pa3paboTka HOBBIX BapUAHTOB OIBITOB.
PazpaboTka 1 mpoBepKka METOIUKH IKCIIEPUMEHTAILHON PaOOTHI.

PaGota B Manbix rpymnmnax. AHaJIU3UPYIOT, BBIOMPAIOT M OOOCHOBBIBAIOT CBOE
pewenue, neucteusa. lIpeacraBneHue  pe3ynabTaroB  MMAPHOM, TIPYNIIOBOM
nesitenbHoCcTH. [loaroroBka cooOuieHnii v JoknanoB. OCyEecTBISIOT CAMOOLEHKY,
B3aUMOOIIEHKY JEATEIBbHOCTH. YYacTHE B JUAJIIOTE B COOTBETCTBUU C MPABUIIAMHU
pEYEBOTO MOBEJCHUS.

8 kiacce
TennoBble ABJICHUS.

TemnoBoe pacIiupeHUc TCI. Hpoueccm IUIABJICHUA U OTBCPACBAHUSA, UCIIAPCHUA U
KOHACHCAIlNU. Tennonepez[aqa. BnaxHocTh BO34yXad Ha pa3HbIX KOHTHHCHTAX.
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Hemoncmpayuu: 1. Habmonenue tasHus jabaa B Bojae. 2. CKOPOCTH HCHapeHus
pa3uyHbIX xKUAKOCTeH. 3. TemnoBbie ABUTaTEeNU OYIyIIETO.

Jlabopamophnvie pabomwvr (¢ ucHoJb30BaHHeM o0opyaoBaHusi «Touka
poctay): 1. MI3MeHeHus [UTHHBI Tella IPU HarpeBaHUH M OXJIaxaeHuu. 2. OTIMBKa
napaduHOBOTO conatuka. 3. Habmoaenue 3a ruraBiennem jibaa 4. OT 4ero 3aBUCHT
CKOPOCTh HMCHapeHHs XuAKOCTU? 5. HaOmrogeHue TernaonpoBOAHOCTH BOJBI U
BO3/yXa.
Xapaxmepucmuka 0CHOBHBIX 8UO08 OesMeNbHOCIU.
CamocrosTenbHO (HOPMYIUPYIOT MO3HABATENbHYIO 3a/layy. YMEIOT C MOMOIUIBIO
BOIIPOCOB  JI0OBIBATh  HEIOCTAIOILYIO uHdOpMaIHIO. Hcnonb3oBaHue
U3MEPUTENBHBIX MPUOOPOB. BhIMoNHEHNE Ta00paTOPHBIX M MPAKTUYECKUX paloT.
JlmarHoctrka M ycTpaHEHHE HEUCIIPAaBHOCTEH MpuOOpoB. BeicTpanBaHue rumores
Ha OCHOBAaHHMH UMEIOIINXCS TaHHBIX. KOHCTpyHpoBaHHUE W MOJIETMPOBAHHUE.
BrinonHenune 3aaHuii 10 yCOBEPIIEHCTBOBAHUIO MpHOOpoB. Pa3paboTka HOBBIX
BApUAHTOB OMNbITOB. Pa3paboTka M MpoBEpKa METOJIMKH 3SKCIEPHUMEHTAIBHON
pabotel. PaboTa B ManbIx rpymnmnax. AHAIU3UPYIOT, BRIOUPAIOT U 0OOCHOBBIBAIOT
CBOE pemeHune, neucrtBusa. lIpencraBneHue pe3yiapTaToB NApHOM, TIPYIIIOBOM
NEeSATEIbHOCTH. YYacTHE B IUAJIOTE€ B COOTBETCTBUU C IPABUIIAMH PEYEBOIO
MOBE/ICHHUS.
DJIeKTpU4ecKHe sBJICHUS.
Muxkpomup. Mojaenu aroma, cymectsoBasine 10 Hadaina XIX. Mctopust OTKpbITHS
U JEHCTBUS TallbBAHUYECKOTO 3yieMeHTa. McTopus co3maHusi 351eKTpopOopHOM
MaiuHbl. OnbIT BonbTa. DIEKTpUYECKHl TOK B AJEKTPOJIUTAX.

Hemoncmpayuu: (¢ ucnoJib3oBanuem o6opynoBanusi «Touka pocray)
1. Mogaenu atomoB. 2. ['anpBaHHYECKHE dJIEMEHTHI. 3. DIeKTpodopHOit
MamuHel. 4. OnbiTel Boneta u ['anibBanm.
Jlabopamopnwvie pabomei. 1. Co3naHue TaIbBAHUUECKUX DJIEMEHTOB U3 MOAPYYHBIX
CPEICTB. 2. DNEKTPUUECKUI TOK B )KHJIKOCTSIX CO3/IaHUS «30JI0TOTO KIFOUUKA .
Xapaxmepucmuxa OCHOBHBIX BUJIOB I€ATEIbHOCTH:
VYrpaBnsioT cBOed MO3HABATEIBLHON W y4eOHOW AESATEILHOCTHIO MOCPEICTBOM
IIOCTAHOBKM IIE€JIEH, IJIAHUPOBAHMS, KOHTPOJIS, KOPPEKIUHA CBOMX JECHUCTBUU U
OLIEHKM YCHEIIHOCTH YycBoeHus. CpaBHHUBAIOT CHOCOO0 W pe3yslbTaT CBOMUX
JEeUCTBUN C 00pa3lioM - JUCTOM COMPOBOXAeHUA. OOHAPYKUBAIOT OTKJIOHCHHS.
OO0yMBIBAIOT MPUYMHBI OTKJIOHEHHUH. OCYIIECTBISIOT CAMOKOHTPOJb U
B3aMMOKOHTPOJb. Vcnonb3oBaHue M3MEpUTENbHBIX MpUOOpOB. BeinonaHeHue
7a00paTOpHBIX W NpaKTHUeCKux  paboT. JlmarHoctTuka ¥ yCTpaHEHHE
HEUCTpPaBHOCTEN npubOpoB. BricTpanBaHue I'MIOTE3 HAa OCHOBAHUM MMEIOIIMXCS
naHHbIX. KoHCTpynpoBaHue U MOJEIUPOBAHUE.
DJIEKTPOMATHUTHDIE SIBJICHUS.
MarauTHoe mToJie B BemiecTBe. MarHuTHas aHoManus. MarHuTHele Oypw.
Pa3HoBuaHOCTH AIEKTPOU3MEPUTEIIBHBIX npuOOpoB. Pa3HoBuaHOCTH
AIIEKTPOABUTATEIIEH.
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Hemoncmpayuu (¢ Wcmojib3oBanueM obopyaoBanus «Touka pocra»):
1. HarmsagHOCTh MOBENEHUS BEIIECTB B MArHUTHOM 1oJe. 2. [Ipe3eHTannu o
MarHWTHOM Tiojie 3eMiM W O MarHuTHeIX Oypsax. 3. [lemoHcTparms
Pa3HOBHUJIHOCTEH  AJIEKTPOU3MEPUTENbHBIX  mpubopoB. 4.  HarmsgHocTthb
Pa3HOBUIHOCTEN IEKTPOJABUTATENEH.
Jlabopamophwvie pabomwi: 1. ViccnemoBanre pa3aIudHBIX AJIEKTPOU3ZMEPHUTEIBHBIX
puOOpPOB.
Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCIU.
VYrpaBnsitoT cBOEH MO3HABATENIBHOW M y4eOHOUM JEesATEIBHOCTBIO MOCPEACTBOM
MTOCTAHOBKM 1IE€JIEH, MJIAHUPOBAHMS, KOHTPOJIS, KOPPEKLIUH CBOUX JCHCTBHUU U
OLICHKM YCHEIIHOCTH YycBoeHus. CpaBHUBAIOT CrHoco0 W pe3ysbTaT CBOUX
JENUCTBUN C 00pa3IoM - JTUCTOM COMpPOBOXKACHMS. OOHAPYKUBAIOT OTKIOHEHHUS.
OO01yMBIBAIOT MPUYMHBI OTKIIOHEHUH. OCYIIECTBISIOT CAMOKOHTPOJIb U
B3aMMOKOHTPOJIb.
Onruyveckue siBJIECHUSA.
W cTouHMKM CBETA: TEIUIOBBIC, TIOMUHECIIEHTHBIC, UICKYCCTBEHHBIE. M3roToBNICHUE
KaMepbl - OOCKypa ¥ HCCIEIOBAaHUE U300paKEHUS C TOMOIIBIO MOJIEIH.
MHorokpatHoe wu3o0paxkeHue TMpeaMeTa B HECKOJbKMX IUIOCKMX 3€pKallax.
N3roToBUTH MEPUCKOIT U C €T0 OMOIIIbIO TTpoBeCcTU HabmoaeHus. [IpakTrueckoe
MCIIOJIb30BaHUE BOTHYTHIX 3€pKajl. 3pUTEIbHbIC UIUTIO3UH, TTOPOKIAEMbIE
npejaoMIIeHHEM cBeTa. Mupaxku. Pa3zButue BoJoKOHHOM onTukH. Mcnosib30BaHue
3aKOHOB CBETa B TEXHUKE.

Hemoncmpayuu (¢ icnoJib30BaHueM ooopyaoBanus «Touka pocrTay)
1. Paznuunbie uctounuku ceta. 2. M300pakeHue nmpeameTa B HECKOIBKUX
mIockux 3epkanax. 3. M3o0pakenune B BOTHYTHIX 3epkanax. 4. Mcnonb3oBanue
BOJIOKOHHOM ONTUKHA. 5. YCTpoHCTBO ¢oToanmaparoB, KHHOIPOESKTOPOB,
KaJICU JOCKOIIOB.
Jlabopamopnwvie pabomul: 1. N3rotoBiieHHEe KaMephbl - 00CKypa U HCCJEIOBaHUE
M300pa)KeHusl C MOMOIILI0 MojieiH. 2. [IpakTrudeckoe NpuMeHEHUE TIOCKUX 3epKal.
3. [IpakTdeckoe UCnoJIb30BaHNE BOTHYTHIX 3€pKa. 4. MI3roToBieHNE EPUCKOIIA U
HAOJII0JICHHS C TTIOMOIIBIO MOJIEIIH.
Xapaxkmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCHU!
VYrpapisitoT cBOel MO3HABATEILHON U y4eOHOW ACSATETBbHOCTHIO MOCPEICTBOM
IIOCTAHOBKMU LEJEH, TJIAHUPOBAHUSI, KOHTPOJIS, KOPPEKIIMUA CBOUX ACHUCTBUU U
OIICHKH YCIICITHOCTH yCBOCHUS. Bhimensior u GopMyIupyrOT Mo3HaBaTEIbHYIO
1eMb. BBIAENAIOT KOJWYECTBEHHBIE XApaKTEPUCTHUKU OOBEKTOB, 3a/IaHHBIC
cioBaMu. [I[pyHUMAIOT MO3HABATENIBHYIO 1IE1b U COXPAHSIOT €€ MPHU BBIITOJIHEHUU
y4eOHbIX nericTBruil. OCO3HAIOT CBOM JielicTBUsI. IMEIOT HaBBIKU KOHCTPYKTUBHOTO
OOIIEHUS B MAJIBIX TPyMIaX.
Yes0BeKk 1 Ipupoaa
ABTOMaTMKa B Hamed ku3HU. [IpuMepbl HCHOJIB30BAHKMS ABTOMATUYECKUX
YCTPOMCTB B HayKe, Ha TPOU3BOJACTBE U B ObIiTy. CpenctBa cBs3u. Pamno wu
TeNneBUACHUE. AJbTEPHATUBHBIE HCTOUYHHUKU SHEPruU. Buabl 31€KTPOCTAHIIMIA.
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Heo0xoauMoCTh SKOHOMHHU MPUPOJHBIX PECYPCOB W UCIOJIb30BAaHUS, HOBBIX
HKOJIOTUYHBIX U Oe30MacHbIX TexHonoruil. Hayka u 6e30macHOCTb JItoiei.
Hemoncmpayuu: 1. hoToMaTepuasnbl U Clal bl [0 TEME.

Jlabopamopnvie pabomei: 1.VI3ydeHue IeWCTBUN CPEICTB CBSA3U, paguo u
TEJICBUJICHUSL.

Xapaxmepucmuka 0CHOBHbIX 8UO08 0esAMeNbHOCIU.

CamocrosiTennbHO  (DOPMYTUPYIOT — [O3HABATENbHYIO 3aJady. YMeEWT (Uiu
pa3BUBAIOT) CHOCOOHOCTH C TOMOIIBIO BOMPOCOB JIOOBIBATh HEIOCTAIOIIYIO
uHdopmaIuio.

9 kiacce

Kunemaruka
CrocoObl  omucaHusi ~ MeXaHM4yeckoro  JBuwkeHus. Cuctema  orcyera.
[IpsmonuHeliHOe aBWKEHHE. [IpsMONIMHENHOE paBHOMEPHOE NBWXKEHHE IIO
mIockoctu. llepemenmienne M CKOPOCTh NpPH PABHOMEPHOM IPSMOJMHEWHOM
JBWKEHUU MO IJIIOCKOCTU. OTHOCUTENBHOCTH ABMKEHHUs. CIIOKEHHE IBHKCHUM.
[IpyHIMT HE3aBUCUMOCTH ABWKEHNIN. KprnBosIMHETHOE ABMKEHKE. [[BHKEHNE Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. PaBHOMEpHOE NBH>KEHHE MO OKPYKHOCTH.
VYrnosas ckopocts. Ilepuon u yacrora Bpamenus. CKOpocTh
Y YCKOPEHHE IPU PABHOMEPHOM JBHKEHHUU I10 OKPYKHOCTH.

Jlabopamopnvie pabomur (¢ ucnoab3oBaHueM oGopynoBanusi «Touka
pocTtay):

N3yuenue nBr>xkeHHs1 CBOOOIHO MaIAr0IIEro Tea.
N3ydeHnne NBUKEHUS IO OKPYKHOCTH.
IIpumeprvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:
OnpeneneHne CKOPOCTM  PaBHOMEPHOTO  JBMIKEHUS IPU  MCHOJIb30BAaHUU
TpeHaxxepa «OeroBast JOPOXKKa.
Hcropuyeckas peKOHCTPYKLHMS ONBITOB ['anuies mo OnpenesieHUI0 yCKOPEHUS
CcBOOO/IHOTO Ta/ICHHUS TEJl.
[TpunHIMTIBEI paGOTHI MPUOOPOB MJIsE U3MEPEHUST CKOPOCTEH U YCKOPEHUH.
[TpumeneHnre cBOOOAHOTO MaACHUs JIs1 U3MEPEHUS pEaKLIUU YeJIOBeKa.
Pacuer TpaekTopumn nBHKEHUS IEPCOHAXkeU paccka3oB P.Pacmo.
Xapaxmepucmuka 0CHOBHbIX U008 OesimebHOCMU: YTEHUE U 00CYKICHHE TeKCTa
cTaTell MHTEPHET-CalTOB, 00CYX/I€HNE JOKIJIAJ0B M MPE3CHTAli, COCTaBICHHUE U
perieHue 3a1a4, 00Cy)aeHue crnoco0oB pemenus (moarotoska k OI'D mo ¢puzuke).
JAnHamuka
Nuepunanbabie cuctemMbl orcuera. Cuna. 3akoHsl HeroToHa. [[BH>KeHUME Tena noa
JNEWCTBUEM HECKOJIBKMX CHWJ. [[BHM>KEHME CUCTEMBI CBA3aHHBIX Tell. JlMHaAMHKa
PaBHOMEPHOIO JABWKEHHS MaTEPUAIbHOM TOYKM MO OKpyX)HOCTU. Kiaccel cui.
3aKOH BCEMUPHOIO TAroTeHUs. J[BH>KeHHe IU1aHeT. FICKyCCTBEHHbBIE CITyTHHKHU.
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Conneunas cucrema. Mcropus pa3Burtus npeacrasiicHuil o Beenennoin. Ctpoenue
U 3BoJTIONMS BeceneHHon.

Jlabopamopmnvie pabomwvr (¢ ucnoab3oBaHueM oOopynoBaHusi «Touka
pocTay):

N3mepeHne Macchl Tella C MCHOJIb30BAHUEM BEKTOPHOI'O PAa3JIOKEHUS CHUJIBL.
N3yueHne KUHEMATUKWA U JUHAMHUKUA PAaBHOYCKOPEHHOTO JBMKEHUA (Ha MpUMEpE
MalmuHbl ATBy1a). MI3ydeHne TpEeHUs! CKOJIbKEHUS.

IIpumepHvie memul NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

Hcropuyeckas peKOHCTpYKUus onbITOB KyloHa u AMOHTOHA MO ONpEIEIICHUI0
BEJINYMHBI CUJIbI TPEHHS CKOJIbKEHUS. [IepBble MICKYCCTBEHHBIE CTYTHUKHU 3€MIIH.
Kak oTrnuyarorcs MeEXaHMYECKHE TMpOIECChl Ha 3emMile OT MEXaHMYECKHUX
nporieccoB B kocmoce? Tena ConHeuHoit cucteMbl. OTKpBITHSA HA KOHYHUKE Tepa.
Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCMU. YTeHUE U 00CYXKICHUE TEKCTa
CTaTeil UHTEPHET-CAUTOB, 00CYX JAEHUE JAOKIAI0B U MPE3EHTALNI, COCTABICHUE U
pernieHue 3aaa4, 00Ccyx)aeHue cnoco0oB pemenus (moarotoska k OI'D no ¢usuke).
Nmnyabce. 3aKoH COXpaHEHUs1 MMITYJIbCa

Nmnynec. M3MeHeHne wmmmyibca MarepuanbHOM TOuku. Cuctema Ten. 3akoH
COXpaHEHUs UMITYJIbCA.

IIpumepHvie membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM.:

PeaktnBHOEe nBwxkenue B mnpupoxe. Paccienosanme /TII ¢ momompro 3akoHa
COXpPaHEHUS UMITYJIbCA.

Xapaxmepucmuka 0CHOBHBIX U008 OesimelbHOCMU. YTEHUE U 00CYXIEHHUE TeKCTa
cTaTell MHTEPHET-CalTOB, OOCYXKJICHHE JAOKIAJ0B U MPE3CHTAIlMH, COCTABICHUE U
perieHue 3aaa4, 00Ccyx)aeHue crnoco0oB pemienus (moaroroska k OI'D mo duzuke).
Craruka

PaBHoBecue Tena. MOMEHT cuiibl. Y CIIOBUSI paBHOBECHS TBEpAOTo Tena. [IpocTteie
MEXaHU3MBI.

Jlabopamophvie pabomer (¢ HCNOJb30BaHUEM oOopynoBanusi «Touka
pocTay):

OrnpeneneHue HEHTPOB MacC Pa3IMUHbIX TeJ (TpU Crocooa).
lIpumepHvie membl NPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

[TprMeHeHre MPOCThIX MEXaHU3MOB B CTPOUTEILCTBE: OT 3eMJISTHKHU 10 HeOOoCKpeoa.
HccnenoBanrie KOHCTPYKIUU BEJIOCUTIEAA.

Xapaxmepucmuka 0CHOBHbIX U008 OesiIMelbHOCMU. YTEHUE U 00CYX ICHHE TeKCTa
CTaTell MHTEPHET-CAUTOB, OOCYXKICHUE JOKIAI0OB U MPE3CHTAINI, COCTABIICHNUE U
perieHue 3a1a4, 00Ccyx)aeHue crnoco0oB pemienus (moaroroska k OI'D mo ¢puzuke).
MexaHnveckue KoJ1e0aHUsI M BOJIHbI

Mexanuueckue kosebanus. IlpeoOpa3zoBaHue dSHEPruM MPU MEXaHUYECKHX
KojeOaHusix. MareMaTuyeckuidi W TPYKUHHBIA ~ MasTHUKH. CBOOOJHEIE,
3aTyXarollMe W BBIHYXKJEHHbIE KojeOaHus. Pe3onanc. MexaHudeckue BOJHBI.
JInmHa 1 CKOpOCTh BOJIHBL. 3BYK.

Jlabopamophnvie pabomvi(c HUCHOJIb30BaHHMeM o0opyaoBaHus «Touka
pocTay):
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N3yuyenue kosie0aHUN HUTSHOTO MasiTHUKA.

lIpumepHvie membl nNPOEKMHBIX U UCCIE008AMENLCKUX PAOOM.:

CrtpyHHBIE MY3bIKaJIbHbIE MHCTPYMEHTHI. KonebaTenbHble CUCTEMBI B MPUPOAE U

TEXHUKE.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCMU. YTEHUE U 00CYXKIEHUE TEKCTa

cTaTeil UHTEPHET-CAUTOB, 00CYX JICHUE JAOKIAJIOB U MPE3CHTAINM, COCTaBIICHUE U

penieHue 3ajad, 00CcykaeHue crnoco0oB pemienus (nmoaroroska k OI'D no dusuke).

DJIEKTPOMATHUTHBIE KOJIe0aAHUS U BOJIHbI

[TepemenHsbIii dnekTpuueckuid Tok. KonebaTenbHbI KOHTYp. BBIHYXICHHBIE U

c¢BoOogHBIE DM KoJieOanusa. DM BOJIHBI U KX CBOMCTBA.

IIpumepHvie memvl NPOEKMHBIX U UCCIEO008AMENLCKUX PAOOM.:

[IpyHIMOBI PaANOCBA3U U TeNeBUICHUS. Bnusaue OM u3TydeHUN Ha JKHUBBIC

OopraHu3Mbl. MI3roToBineHne yCTaHOBKH JJI IEMOHCTPALIMH ONBITOB 110 DMU.

OnexrpomarauTHoe u3nydyeHue CBUY-neun. HMcropuyeckas peKOHCTPYKIUS

ONBITOB AMIEpa.

Xapaxmepucmuka 0CHOBHBIX U008 0esIMeNbHOCMU. YTEHUE U 00CYXKAEHUE TEKCTa

cTaTeld UHTEPHET-CAaUTOB, OOCYKJICHHE JOKIAJ0B U MPE3EHTAIM, COCTaBICHUE U

pelnieHue 3aaa4, 00Ccyx)aeHue cnoco0oB pemenus (moarotoska k OI'D no ¢usuke).

Onruka

Hcroynuku cBeta. [leicTBUsA cBeTa. 3aKOH NPSIMOJIMHEWHOIO PacIpOCTPaHEHUS

cBeTa. 3aKOH oTpakeHus cBeTa. [locTpoeHne n3o0pakeHuil B TUIOCKOM 3epKaie.

3aKOH MpEeIOMJICHUS CBETA Ha IJIOCKOW TPaHUIIE ABYX OJHOPOJHBIX MPO3PAYHBIX

cpen. Ilpenomsienue cBera B mpusMe. Jlucnepcusi cBera. SBIECHWE MOJHOTO

BHyTpeHHero oTpakeHus. Jlunszel. Tonkwe nun3bl. [locTpoenue uzoOpaxkeHUH,

co37aBaeMbIX TOHKUMHM JTuH3aMHu. ['1a3 u 3penue. OnTudeckue npudopsl.
Jlabopamophnvie pabomer (¢ ucHoOJb30BaHUEeM oOopyaoBanusi «Touka

pocTtay):

DKCHEpUMEHTaIbHAS MPOBEPKA 3aKOHA OTPAXKEHHUSI CBETA.

N3mepeHne nokazaress npesioMIIEHNs BOJIBI.

N3mepenne PoKyCHOTO paccTOSTHUSI COOUPAIOIIEH JIMH3HI.

IIpumepHvie membl NPOEKMHBIX U UCCTE008AMENLCKUX PADOM:

Hctopus ucciienoBaHusi CBETOBBIX SIBICHUM.

Hctopuueckas pekOHCTpyKIUs Tesieckomna ['anumnes.

N3roroBneHne kaiengockona.

Xapaxmepucmuka 0CHOBHBIX U008 OesiImelbHOCMU. YTEHUE U 00CYXICHHE TeKCTa

CTaTeil MHTEPHET-CAUTOB, OOCYX ICHUE JAOKIAIOB U MPE3CHTAINI, COCTABIICHNE U

perieHue 3a1a4, 00Cy)aeHue crnoco0oB pemenus (moarotoska k OI'D mo ¢puzuke).

DuU3nKa aTOMA U AaTOMHOT0 A/Apa

Crpoenue aroma. llormomeHue u ucnyckaHwe cBera aTtomMaMu. ONTHYEcKue

cnektpel. OnbiTel Pesepdopmaa. [1nanerapuas monens aroma. CTpoeHHE aTOMHOTO

aapa. 3apsg0BOE U MACCOBOE uncia. SaepHble CHIlbl. DJHEPTHUSI CBSI3U ATOMHBIX SIIEP.

3aKkoH paJMoOaKTUBHOTO pacnana. Anbda- u Oerta-pacmnansl. [IpaBuna cMmemeHus.

Snepneie peakuuu. [leneHue u cuHTE3 sAuep. AnepHas >HEpreTuka.
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Hcrounuku sueprun ColiHla U 3Be3/1. Peructpanus snepHbix n3nyueHuid. Brnusinue
PaIMOAKTUBHBIX M3IIyYeHHUI Ha KMBBbIE OpraHu3Mbl. J(o3uMeTpus. DKOJIOTUUECKHE
POOJIEMBI SIIEPHON SHEPTETUKHU.

Ipumeprvie memvl NPOEKMHBIX U UCCIE008AMENLCKUX PADOM.:

Hcropus nzyueHuns aroma.

Nzmepenue KI1J comnednoit 6atapen.

HeBuanmbie N3 Ty4eHHsI B CIEKTPE HATPETHIX TEl.

Xapaxmepucmuka 0CHOBHbIX U008 OesimelbHOCHU. YTCHHE U 00CYXKJICHHE TeKCTa
CTaTeli MHTEPHET-CAalTOB, 00CY)KJIEHNE JOKIAI0B M MPE3CHTAINi, COCTABICHUE U
penieHue 3aaa4, 00CcykaeHre crnoco0oB pemienus (nmogaroroska k OI'D no dusuke).
@opMBbI OpraHu3anuu 00pPa3oBaTeJHLHOr0 Mpolecca:

- TpynIoBasi;

- UHAWBHTyaJIbHAS,

- (ppoHTaNBHAS.

Beayuiue TeXHOJIOTUH:

Hcnonp3yroTcss 3J€MEHThl CIEAYIOIUX TEXHOJOTMM: MPOEKTHas, MpoOJIEMHOTro
oOydeHusi, HH()OPMAIMOHHO-KOMMYHUKAITMOHHAS,, KPUTUYECKOTO MHBIILJICHUS,
poOJIEMHOTO 1Majiora, UrpoBasi.

OcHOBHBIE MeTOABI PA00THI HA YPOKe:

Benymumu wMetomamu  0OydeHHs SBISIOTCA: UYAaCTUYHO-TIOMCKOBOH, METOA
MaTEeMaTHYECKOTO MOJICTUPOBAHMSI, aKCHOMATHYECKHI METO/I.

DopMbI KOHTPOJIA:

Tax Kak 3TOT Kypc sBISETCS AOMOJIHUTEIBHBIM, TO OTMETKA B 0allax HE CTaBUTCS.
Ydamuiicss yduTcsl OLIGHWBAaTh ce0s M JAPYTruX caM, YTO TO3BOJIIET Pa3BUBATH
YMEHHsI CaMOaHaju3a U CHOCOOCTBYET pAa3BUTHIO CaMOCTOATENBHOCTH, Kak
CBOMCTBY JMYHOCTH Yyd4amlierocs. BEISBICHHE NPOMEXKYTOUHBIX M KOHEUHBIX
pe3yabTaTOB  YYallUXCsl TMPOUCXOAMT dYepe3 TMPAKTUYECKYIO JAESTeIbHOCTD;
3a4eTHbIE pabOTHI:

* TeMaruyeckas MOAOOpKAa 3aJad pa3jIMYyHOTO YPOBHS  CJIOXKHOCTH C
IPEJICTAaBICHUEM Pa3HBIX METOOB PELICHUS B BUAEC TEKCTOBOI0 JAOKYMEHTA,
npe3eHTanuu, (JIII-aHUMAMU, BUIEOPOJIMKA Wik WED - crpanunml (caiita)

* BBICTaBKa MPOEKTOB, MIPE3CHTAIIH,

* IGMOHCTpALUs HKCIIEPUMEHTa, KAUECTBEHHOM 33/1a4i C KaueCTBEHHBIM (YCTHBIM
WIK B BUJE MPUIOKEHHs, B TOM YHUCIE, IPE3EHTAIMEH) OMICaHueM Mpoliecca Ha
3aHATUH, PECTUBAIC IKCIIEPUMEHTOB; (GUZNYECKUE OTUMITHA/IBI.
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KanengapHo-temaTu4eckoe IJIaHMPOBaHHue 7 KJIace

Ne HMara | Kou- HUcnonb3oBanue
/i BO o0opyroBaHusl IeHTpa [IPUMEYaH
4acoB €CTeCTBEHHOHAYYHOM U e
TEeXHOJIOTHYeCKOi
HanpaBJIeHHOCTeM
«Touka pocra»
Beenenne (24)
2 BBognoe 3anarue. Llenmn w 3agmaun | KomnbrorepHoe
1 Kypca. TexHuka 6e30MmacHOCTH. o0opyoBaHue
2. Posib 3KcniepuMeHTA B KHU3HH YesioBeKa (6 1)
2 Cucrema euHUIL, TTOHSITHE O Kommnsroteproe
2 MPSIMBIX M KOCBEHHBIX U3MEPEHUSX o0opynoBaHue
2 Pu3NUECKU SKCIEPUMEHT. O6opynoBanue JUTSt
Buasl puznueckoro sxkcnepumeHTa. JIEMOHCTpAaIuii
ITorpemnocTs n3mepenus. Buabl
IOrpemHocTel u3Mepenus. Pacuér
3 MOTPEIIHOCTH U3MEPEHUSI.
2 JlaboparopHas paboTa Ob6opynoBanue ajst
«3mepenune o6beMa TBEpAOTo aabopaTopHbIx  paboTr U
4 tenay. [IpaBuna ohopmiaeHUS YUEHHYECKHX OITBITOB
n1abopaToOpHON PabOTHI.
3. Mexanuka (164)
5 2 PaBHOMEpPHOE M HEPaBHOMEPHOE Ob6opynoBanue Juis
JIBYDKEHUSL. 7a00paToOpHBIX  PaboOT W
6 2 I'paduueckoe npencraBieHne YYEHUUYECKUX OIBITOB (Ha
ABIKCHIS. 0asze xomiekToB s OI'D)
2 Pemenue rpaduueckux 3anad,
7 pacuer myTH U CpeHEH CKOPOCTH
HEPaBHOMEPHOT'O JIBUKECHHUS.
8 2 [ToHATHE MHEPLIUU U UHEPTHOCTH.
LenTpobexHas cuia..
9 2 Cuna ynpyrocTH, cuia TpeHus ObopynoBanue st
1a0opaTopHbIX  paboT |
2 JaboparopHad pabora YUYCHHUYECKUX ONBITOB (Ha
«HccnenoBanue 3aBUCUMOCTH
N 6a3e koMruiekToB s OI'D)
CHJIBI YIIPYTOCTH, BO3HUKAIOIICH B
10 NpY>XKHHE, OT CTEeTIeHH AedopMariuu
TIPY>KHHBI.
2 JlaboparopHas paboTa
11 «Omnpenenenne kodppuirenTa
TpEeHUsI Ha TPUOOMETPEN.
2 JIaGopartopHas pabota Ob6opynoBanue Juis
«HccnenoBanue 3aBUCIMOCTH 7a00paTOpHBIX  paboT U
12 CHJTBI TPEHUS OT CHITBI YYEHHUYECKUX OIBITOB

HOPMAJIbHOI'O JaBJICHHA).

4. 'mapocraTuka (244)
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13 IInotHocTh. 3anaua naps ['epona O6opynoBanue st
JIEMOHCTPALAN

Pemienue 3a1a4d noBeILIEHHON

14 CJIOKHOCTH Ha pacueT IJIOTHOCTH
BEIIIECTBA.

15 Pemenue 3aga4 noBbIIIEHHON O6opynoBaHue Jyis
CIIOKHOCTH JIEMOHCTPALIMIA

16 JlaBiieHME )KMAKOCTU U raza. 3akoH
[Tackans

17 Coo0mraronirecs: Cocyibl.

18 Jlaboparopnas pabora O6opynoBanue st
«M3roronienue mozenu GoHTaHa maboparopubix  pabor U

19 JlaGopatopHas pabota [YICHUYECKUX OIBITOB (HA
«M3roToBnenne Moaenu GoHTaHA» 6ase kommuiekTos st OI'D
3akoH [Tackans. JlaBnenue B
KUAKOCTSX U raszax.

20 [M'uppaBnuyeckue MalIvHbL.
CooOmiaronuecs Cocyapl.

21 BrrtankuBaromias cuna. 3akoH ObopynoBanue TUIst
Apxumena. JIEMOHCTpAaIit
JlaboparopHnas pabora ObopynoBanue ajs

29 «BrpIsicHEHUE YCIIOBHS TIJIaBAaHUS 7a00paTopHBIX  pabor |
TEI». YUEHUYECKUX OMBITOB

23 brok 3agaud nHa 3axon Ilackans, Ob6opynoBanue IS
3aK0H Apxumena. JIEMOHCTpAaIi

24 biiok 3aau Ha 3akoH [Tackais,
3aKO0H Apxumena.

3. CraTtuka (204)
25 bnok. Peryar. O6opynoBanue st
JIEMOHCTpALAN

26 PaBHoBecue TBepabIXx Tein. MomeHT
cuibl.IIpaBuno MOMEHTOB.

27 Lentp  TsoKECTH. Hccnenosanue | O6opynosanue ais
Pa3TUYHBIX MEXaHUYECKUX CUCTEM JIEMOHCTpAIIHIA

28 KomOuHupoBaHHbIE 3a/1a4H,
WCITIONTB3Ysl YCIIOBUSI pAaBHOBECHSI.

29 KoMOuHMpoBaHHBIE 33/1a4H,
UCIIOJIb3Ysl YCJIOBUSI paBHOBECHS
JlaGoparopHas pabora Ob6opynoBanue Juis
«M3rotoBnenue padoraromiei nabopaTopHbIX  paboT U

30 cuctembl 0J10k0BY». OpopmiieHue YUEHUYECKUX OIBITOB (Ha
paboTHL. 6a3e komriekToB 115t OI'D
Pabora Hag npoextom «biiokn».
JlaGoparopHas paboTa
«M3roroBnenne paboTaromiei

31 CUCTEMBI OJIOKOBY.
JlaGoparophas pabora Ob6opynoBanue Juis
«M3rotoBnenune paboTaromiei nabopaTopHBIX  paboT H

32 CHCTEMBI OJIOKOBY. YUYEHUYECKUX OIBITOB
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2 Odopmienue paboThI. Komrmibroteproe
33 o0opynoBaHue
34 2 3amura mpoeKTOoB.
Hroro: 68 u

KanengapHo-temaTuieckoe IjianupoBanme 8 kiace

Ne Hara | Koa- Tema ypoka HUcnosab3oBanue pume
/i BO o0opynoBaHMs LEHTpPa YyaHue
4acoB eCTeCTBEHHOHAYYHOM "
TeXHOJIOTHYeCKOM
HanpaBJIeHHOCTe
«Touka pocra»
1. Beenenmue (24)
2 BBognoe 3anstue. Llenm u 3amaum | KommbrotepHoe
1 Kypca. TexHuka 6€30macHOCTH. o0opyoBaHue
2. TennoBsle siBaeHus (24 1)
2 PazHooOpaszue TerioBeix  siBieHH. | KommbrotepHoe
2 TennoBoe pacuupenue Ted. o0opyoBaHue
2 JlaboparopHas paboTa O6opynoBanwue st
«I3MeHeHMS TTUHBI TeJla TTPH nabopaTopHbIX  pabor W
3 HarpeBaHuU U OXJIKICHUM. YUEHUYECKUX OMBITOB
2 Tennonepenaua Habmonenne Ob6opynoBanue JUTS
TEIUIOMPOBOAHOCTH BOJIBI U JEMOHCTpAIHiA
4 BO3/yXa.
2 JlabopaTtopHas paboTa O6opynoBanue s
«M3MepeHne ynenpHon 1abopaTopHbIX  paboT U
TEIUIOEMKOCTH Pa3INIHBIX YUEHUYECKUX OIBITOB (Ha
S5 BEIIECTBY. 6a3e komruiekToB 115t OI'D
2 [1naBneHue u oTBepACBaHUE.
JlabopaTtopHas padota «OTiInBKa
6 napaHOBOTO COMAATHUKAY
2 JlabopaTtopHas paboTa O6opynoBanue 1yis
«HalOmronenue 3a riaBieHueM nabopaTopHbix  pabor U
7 TbJIA» YYEHUICCKUX OIBITOB
2 Pemenue onuMnuaaHbIx 3a1a4y ObopynoBaHue ajst
8 Ha ypaBHEHHE TEIIOBOTO OanaHca JIEMOHCTpAITHI
2 Pemenue onuMnuaaHbIx 3a1a4y Oo6opynoBanue JIIs
9 Ha pacu€T TEIUIOBBIX MPOIECCOB JICMOHCTpAIHIA
10 2 Jlaboparopus kpucTamiorpaduu.
2 Hcnapenue u KoHACHCAITHS. O6opynoBanwue 1ist
11 JIEMOHCTpALIHiA
2 CocraB atmocdepsl, ObopynoBanue st
HaOItoIeHue Tiepexoa JIEMOHCTPAIHH
1 HEHACBILICHHBIX MTApOB B

HAaCBIIIICHHBIC.
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2 Bnaxxnocte Bozmyxa Ha  pasHbix | OO6opynoBaHHE IS
13 KOHTHHEHTax JIEMOHCTpAIHii
3. DaexTpuyeckue siBjaenus (164)
2 Muxkpomup. Moaenu aroma, OO6opynoBanue JUIs
14 cyuiecTBoBaBIue 10 Hadana XIX JIEMOHCTpaLUil
2 Hcropust OTKpBITUS U ACHCTBUSA Kommbsroreproe
15 raJibBaHUYECKOTO JIIEMEHTA 06opyIoBaHHE
2 Ucropust co3manus meKTpodhopHOH
16 MalIUHbI
2 OneiTel BosbTa. OnexTpudeckuii KommbsrorepHoe
17 TOK B DIIEKTPOJIUTAX. 000py/I0BaHKE
2 Petrenue onuMnuaaHbIX 3a/1a4 Ha O6opynoBanwue st
18 3aKOHBI TIOCTOSIHHOTO TOKa JIEMOHCTpAIIH
2 Habmonenue 3aBucuMocTu ObopynoBanue 1is
COIIPOTHBIICHUS TIPOBOJHHUKA OT JIEMOHCTpALHH
19 TEMIIepaTyphl.
2 JlaboparopHas paboTa O6opynoBaHue ISt
«OmnpeneneHne CTOUMOCTH naboparopHbIX  paboT U
M3pacX0JJ0OBAaHHOM AIIEKTPOIHEPTUU YUYEHHYECKUX OIBITOB (Ha
10 MOIIIHOCTH NMOTPEOUTEINS U 1O 6asze kommiekToB s OI'D
20 CUETUUKY
2 Pemenne onuMnuaaHbIX 3a1a4 ObopynoBanue TUIst
21 Ha TEIUIOBOE JICHCTBHE TOKA JIeMOHCTpAIHiA
4. JjeKTpoMarHuTHbIe siBJaeHust (64)
2 DNEeKTPOMArHUTHBIE SIBIICHHSL. Ob6opynoBanue Jyis
22 DeKTpOoU3MepHUTEIbHbBIE TPUOOPHI. JIEMOHCTpAIHii
2 MarnutHas aHoMamnusi. MarHUTHbBIE O6opynoBanue ams
23 Oypu JIEMOHCTPALINI
2 PaznoBuHOCTH
24 ANIEKTPOBUraTENEH.
5. OnTuyeckue siBjeHus (14 v)
2 Hcrounmku cBeTa: TEIUIOBLIE, ObopynoBanue JUIS
25 JFOMHHECIICHTHBIC JIeMOHCTpALHi
2 DKCrepuMEHT Ha0II0ICHHE.
MHorokpaTHoe n300paxeHue
MpeaMeTa B HECKOJIBKHUX TUTOCKUX
26 3epKajax.
2 M3roToBUTH IEPUCKOI U C €ro O6opynoBanue 1is
27 MTOMOIIIBIO IPOBECTH HAOIOCHUS JIEMOHCTpAIHiA
2 [IpakTHUeckoe NCNoIb30BaHNE O6opynoBanue 1is
28 BOTHYTBIX 3€pKall JIEMOHCTpALHHI
2 3puUTenbHbIE UILTIO3UH, O6opynoBanme JUTS
MOPOKTaEMBbIE TTPETIOMIICHUEM JIEMOHCTpAIHiA
29 ceera. Mupaxu.
30 2 Pa3BuTHE BOJIOKOHHOI ONTHUKU
2 Hcnonp30BaHue 3aKOHOB CBETa B
31 TEXHUKE
6. YesoBek u npupoaa (6 u)
32 2 ‘ ABTOMAaTHKa B HAIIEH )KU3HU . ’ Kommbroteproe
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33 2 Panwo u teneBunenue o0opyoBanue
2 AJnbTepHAaTUBHBIE HCTOYHUKH

34 SHepruu. Buasl asiekTpocTaHIni

Hroro: 68 u

KaﬂeH)IapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE 9 kacc

Hara | KoJa- Tema ypoka HUcnonn3zoBanue puMe
Ne BO 00opy/noBaHMsI EHTPA YaHUe
/i 4yaco €CTeCTBEHHOHAYYHOM U
B TeXHOJIOTHYeCKO
HAIIPaBJICHHOCTEH
«Touka pocra»
1. Beenenmue (24)
2 BBognoe 3anstue. Llenm u 3amaum | KommbrotepHoe
1 Kypca. TexHuka 06e30MmacHOCTH. o0opyoBanue
2. Kunematuka (14 u)
2 Croco0Bb! OIMCcaHus O6opynoBanue ast
2 MEXaHHYECKOTO JIBUKCHHUS JIEMOHCTpAIHA
2 [IpsimonuHEITHOE paBHOMEPHOE O6opynoBanue as
JBUKEHHUE MO MIIOCKOCTU? CMOTps JIEMOHCTpAIHi
3 W3 KaKOW TOYKHU HAOJII0AaTh
2 OTHOCUTENHHOCTD JBUKCHHSI. O6opynoBanue s
4 CrnosxeHue IBUKEHUH. JEMOHCTpALAN
2 Jlabopamopuvie pabomui: Ob6opynoBanue Jyis
«3yueHune nBUKeHUSI CBOOOTHO 7a0OpaToOpHbIX  paboT U
najaronero tenay, «Mzyuenue YUEHUYICCKUX ONBITOB
5 JBUKESHHSI TEJIA 10 OKPYKHOCTH»
2 Kak u kyzna nonerena BuniHeBas O6opynoBanue 1ist
koctouka? Pacuer TpaekTopun JIEMOHCTpAIHi
JIBUKECHHSI TET M IEPCOHAKEH
6 pacckas3oB P.Pacs o Mronxaysene
2 Hcropudeckast peKOHCTPYKITUS O6opynoBanue 1ist
onbITOB ["anues nmo onpeneneHnro JIEMOHCTpALHiA
7 yCKOpeHus J.
2 Onpenenenne CKOPOCTH O6opynoBanue 1ist
PaBHOMEPHOTO JIBM)KCHUS ITPU JeMOHCTpALIHii
WCIOJIb30BaHUHU TPEHaXepa
8 «OeroBast TOPOXKKay.
3. Innamuka (16 v)
2 Cwuuta BonH, cuiia yOexKAeHUs WIn Ob6opymoBanue JUTS
9 cuia - (pu3uvecKas BeITuInHa? JIEMOHCTPALINI
2 Jlabopamopuas paboma: O6GopynoBanue 1yis
10 «M3Mepenune Macchl Tena» 1abopaTopHBIX  paboT W
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2 JIBu>keHue Tena noJi AeUCTBHEM YUYEHUYECKHUX OIBITOB
11 HECKOJILKHX CHII
2 JIBuKeHHEe CUCTEMBbI CBSI3aHHBIX Ob6opynoBanue TUIst
12 Ten JIEMOHCTpAIHIA
2 Jlabopamopuvie pabomei: «3yuenue | OOopynoBaHHe IS
TPEHUSI CKOJIbKECHUSD) 7a00paTopHBIX  paboT |
13 YUEHUYECKUX OMBITOB
2 JluHamuka paBHOMepHOro naBwxeHHs | OOopynoBaHue st
14 10 OKPY>KHOCTH JIEMOHCTpALHI
2 WcTopus pa3BUTHS NpeCTaBICHUM Ob6opynoBanue s
15 o Bcenennoii. Connaeunas cucrema. JIEMOHCTPALINI
2 OTKpBITHS HA KOHYMKE TIEpA. Oo6opynoBanue JUIs
[lepBbie HCKYCCTBEHHBIE CITYTHUKHU JIEMOHCTpAIHii
16 3emun.
4. Amnyabce. 3aK0H COXpaHEeHHsI UMITYJIbca (64)
17 2 Kak BbI iXTy Ha30BeTe... KommbrotepHoe
18 2 PeaktrBHOE NBUKEHUE B IPUPOJIE. obopynoBanue
2 PaccnenoBanue [TII ¢ nomoipro Kommnsroteproe
19 3aKOHA COXPAHEHHUS UMILYJIbca o0opyoBaHue
5. Craruka (4 v)
2 Jlabopamopnas paboma: O6opynoBanue st
«OrmpeneneHne HeHTPOB Macc 7a0opaTopHbIX  paboT U
20 pasIUYHBIX Te (TpHU crioco0a)» YUYEHHUYECKHUX OIBITOB
2 [IpuMeHeHne npocTeIX MexaHu3MoB B | KommbrorepHoe
CTPOUTENBLCTBE: OT 3EMIITHKHU J10 obopynoBaHue
21 Hebockpeda
6. Mexannueckue Kojae0aHus M BOJHBI (64)
22 2 Buas MasiTHUKOB U UX KOJIeOaHUI Ob6opynoBanue TUIS
23 2 Uro nepeHocUT BosiHA? JIEMOHCTpALMH
2 KonebarenpHble CHCTEMBI B TPUPOJIE
24 Y TEXHHUKE
7. DAeKTPOMATrHUTHBbIE KOJIeOaHUS U BOJIHBI (44)
2 DKcrnepuMeHTallbHas TIPOBEPKA KomnerotepHoe
25 cBOiicTB OM BOJIH. obopynoBaHue
2 HccnenoBanue 31eKTpOMarHiTHOTO KomnerotepHoe
26 n3nydenuss CBU-neun o0opyaoBaHue
8. Onruka (84)
2 . UsroToBnenune moaenu Kommbroteproe
27 Kaselockona. 000py/I0BaHHE
2 DKcrnepuMeHTallbHas POBEPKa Ob6opynoBaHue JUIst
28 3aKOHA OTPAKEHUS CBETA. JIEMOHCTpAIHiA
2 Jlabopamopnas paboma: O6opynoBanue st
«3mepeHnne nokasarens Ja0opaTopHbIX  paboT U
29 MIPEIOMIICHUS BOJIBI» YUEHUYECKUX OMBITOB
2 Kak ornmnuarorcs mokazarenu Oo6opynoBanue UL
30 IpeOMIIEHHS [[BETHOTO CTEK/Ia JIEMO HCTpaIui
9. ®u3nka aToMa H aTOMHOTO sigpa (8u)
2 [Tornomenune u UCTyCKaHUE CBETa KomrmbrotepHoe
31 aroMamu. ONTHYECKHE CIIEKTPHL.
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32 2 N3mepenue KI1J] conneunoit 6arapen | obopynoBanue
2 Bnusinue paanoakTUBHBIX
33 U3JTy4EHUH HA )KUBBIE OPTaHU3MbI Kommbtoreproe
2 CnocoObI 3aIUThI OT obopynoBaHue
34 PaIMOAKTUBHBIX U3TYYCHUHN
HUroro: 68 u
JIMCT KOPPEKTHUPOBKHM Ppadoyeil MporpaMmbl
Jlara Hara Conepxxanue O06ocHoBaHue PexBu3uthl Ilonnuce
ypoKa | IPOBENEHUS | KOPPEKTHPOBKH MIPOBEICHUS JIOKYMEHTa 3aMECTUTEIS
1o o (akry (Tema ypoxa) KOPPEKTHUPOBKHU (mata u Ne JTUpEKTOpa
IJIaHY pHKasa) no YBP
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