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HOACHUTEJBHASA 3AIIMCKA

IIporpamma  sBnsieTcsl  JOTOJIHUTENIBHBIM ~ MApIIPYTOM  MOATOTOBKH,
peaTu3yIonM U0 TOMOJHUTEILHOM 00pa30BaTEIbHOM Cpeibl A 00yJaromuxcs 8 —
11 xmaccoB B XOJie MOJATOTOBKH K KOHKypcaM M OJIMMIIMAJaM €CTECTBEHHO-HAYYHOU
HaIlpaBJIICHHOCTH. boJibllie BO3MOXHOCTM B 3TOM IUIAHE OTKPBIBAET MPOEKTHAS
JeSATEIbHOCTh, HAINpaBJCHHas Ha JAyXOBHOE U TNpo(decCUOHATbHOE CTaHOBJICHHE
JUYHOCTU peOeHKa dYepe3 OpraHu3alyi0 aKTHBHBIX CIOCOOOB JEHCTBUN. YUEHUK,
pabotas HaJ IPOEKTOM, MPOXOAUT CTAJAUM TUIAHUPOBAHUS, aHAJIM3a, CUHTE3a, aKTUBHOM
nearenbHoCcTH. [Ipu opraHu3alnvi MPOEKTHOM NESITEIbHOCTH BO3MOYKHO HE TOJIBKO
WHIUBUyalIbHAs, CaMOCTOSITENIbHAs, HO W TpynmnoBas pabora ydammxcs. ITO
MO3BOJISIET MPUOOpeTaTh KOMMYHUKATHBHBIE HaBbIKM U ymeHus. [loctaHoBka 3ajady,
pemieHue MpoOJieM TOBBIMIAET MOTHBAIMIO K TMPOEKTHOM  JIEITENbHOCTH H
IIPEAIoJaraeT: Leyenojaraiue, MpeaIMeTHOCTb, UHUIMATUBHOCTb, OPUTMHAIBHOCTD B
pELICHUN ITO3HABATENBHBIX BOIIPOCOB, HEOPAWHAPHOCTH I10JXOJ0B, WHTEHCUBHOCTH
YMCTBEHHOTO TpPY/Jd, HCCIEAOBATEIbCKUM OIBIT, OPraHU3alMI0 CEMUOTHUYECKOIO
IIPOCTPAHCTBA.

Pemenne onumnuagHbBIX 3a4ad MO MaTeMaTHKe, XUMUU U OHOJOTUU
3aHMMaeT B O0Opa30BaHUM €CTECTBEHHO-HAYYHOM HANpPaBICHHOCTH 0C000€ MecCTO.
YMeHue peumars OJMMIIMAAHbIE 3a4a4i — 3TO OJIMH U3 OCHOBHBIX IIOKA3aTeJIE YPOBHSA
pa3BuTHs, TJIYOMHBI OCBOEHHS Y4YeOHOro Marepuana, CIHOCOOHOCTh HEOPAUHAPHO
MbICIIUTB. B Kypce «IloaroroBka k KOHKypcam W OJIMMIIMAJIAM €CTECTBEHHO-HAyYHOU
HAIPaBJICHHOCTU» UCIOJIB3YIOTCS TEXHOJOTUS HCCIEOBATEIIbCKOTO OOYYEeHHS H
TEXHOJIOTHUS y4€OHOTO MPOEKTUPOBAHMS, KOTOPhIE MMOMOTAIOT MPEOJI0JIETh TOCIOACTBO
«3HAHUEBOTO» MOJAXO0JA B IOJIb3Y «IEATEIBHOCTHOIO», MO3BOJSIOLIETO MPOAYKTUBHO
yCBaMBaTh 3HAHUSA, YYHUTHCS UX AaHAIU3UPOBATH, CcJejaTh HX O00Jiee MPaKTUKO-
OPUEHTUPOBAHHBIMH.

Bua nporpamMMsbl — MOyJIbHAS.
[Iporpamma mpencrtaBisieT co0OM  COBOKYMHOCTh 4-X  CaMOCTOSITEIIbHBIX
JIOTUYECKU 3aBEPIICHHBIX KyPCOB, KOTOPHIE PEaTU3yIOTCS B OUHOM (hopMme.

e Hassanue kypca dopma o0yueHust Kaace
o0yuawuerocst
1. | IloaroroBka K KOHKYpCY Hay4HO- OYHAas 9-11
TEXHOJIOTUYECKHX TIPOEKTOB.
2. Pemenue omuMnuaaHbIX 3agaq OYHas 9-11

OCHOBHBIE XAPAKTEPUCTHUKU ITPOI'PAMMBI

1.1. HampaBJjieHHOCTH IPOrPaMMbl
[IporpammMa MMEET €CTECTBEHHO-HAYYHYIO HANpPAaBJIEHHOCTb, B CBA3U C
ATUM PAcCMaTPUBAIOTCS TPHU aAKTyaJIbHBIX aCEeKTa U3YYEHUSI:



— TEOPETHUYECKHI: TPOEKTHAsS JEATEIbHOCTHY PEILICHUE OJUMITUATHBIX
3a/lad  pacCMAaTPUBAIOTCS Kak CpEeACTBO (OPMHUPOBAHMS 0OOpPa30BATENBHOIO
HOTEHIMANA, CO3AAeT y 00yJarouuXxcs MNPeACTaBIeHUE O HAyYHOU KapTUHE MUDPA,
dopMupyeT HaydHOE MHPOBO33PEHHE, 3HAKOMHUT C METOJAaMHU HAyIHOTO
MO3HAHMSI OKPY’KAIOILLET0 MUPA;

— o011e00pa3oBaTeNbHBIA: TMPOEKTHAST MACSITENbHOCTh M PELICHHUE
OJIMMITMAJIHBIX 3334 MPEAYCMATPUBAIOT BBICOKUI YpPOBEHb MBICIUTEIbHBIX
IOPOLECCOB U  CaMOCTOSITENIBHOCTb B Ipolecce oOOydeHus, (QOpMUPYIOT
MPaKTUYECKHE HaBBIKM aHaiu3a WHGOpMalWu, CaMOOOY4YeHUS, CTUMYIUPYET
CaMOCTOSITENIbHYIO pa0dOoTy ydaluxcs;

— NPaKTUYECKUNA: TPOEKTHAS JEATEIbHOCTh U PEIIEHUE OTUMIUATHBIX
3a/lad  pa3BUBAIOT YMEHUS BBIIBUIAaTh THIIOTE3bl, CTPOUTH TEOPETHUYECKHE
MOJIENH, IJIAHUPOBaTh M OCYLIECTBISATH OIBITHI, AHAJIU3UPOBATh PE3YJIbTATHI
AKCIIEPUMEHTOB U JI€JIaTh BHIBOJIBI.

[IporpamMma cocTaBieHa Ha OCHOBE TpPeOOBaHUIl K YpOBHIO MOJArOTOBKH
oOyyaromuxcsi (BBIITYCKHUKOB) B COOTBETCTBUM C TpeOoBaHUsIMU DenepaibHbIX
rocyapcTBEHHBIX 00pazoBaTenbHbIX cTaHaapToB (PI'OC) ocHOBHOTO 0011I€ETO,
cpeaHero (IoJTHOro) o0IIero oopa3oBaHUs.

1.2. Anpecat nporpamMmbl

[Iporpamma anpecoBana oOydaromuMmcss OT 13 €T W mnpeaHa3HaueHa JUis
MKOJbHUKOB 9 - 11 KjaccoB C TMOBBIMIEHHBIM YPOBHEM MOTHBAllMM K OOYYEHHIO,
XKenaroumx pa3BuTh HaBblIkM XXI| Beka, MOIYYUTh YIIyOJIEHHBIE TEOPETUYECKHE U
MPAKTHYECKHE 3HAHUS U HABBIKM TI0 aKTyaJbHBIM B HACTOSIIEE BpEMs HAMPaBICHUIM B
€CTEeCTBEHHO-HayuHOU cepe.

1.3. AKTyaJIbLHOCTH MPOTrPAMMBbI

AKTyaJllbHOCTh TporpamMmbl OOyCJIOBJI€Ha TE€M, 4YTO B HAcTOsLIee BpeMs
IIPOEKTHASI HMCCIENOBATENbCKasA JEATEIBHOCTh YYaIlllMXCA MPOIKCAHA B CTAHAAPTE
oOpa3oBaHusl, POrpaMMbl BCEX IIKOJIBHBIX MPEAMETOB OPUEHTHUPOBAHbI HA JAHHBIM
BUJ JIeATENbHOCTH. TakuM 00pa3oM, MPOEKTHAs HCCIEeN0BaTeNbCKasl ESTEIbHOCTD
yYalllMXCsl CTAHOBUTCA Bce OoJiee akTyalbHOW B COBpEeMEHHOM mnenaroruke. Hayuuts
peOEHKa pelaTh OJMMIIMAAHbBIE 3a/la4d WM O0eCHe4YuTh BO3MOXKHOCTh JOCTYIa K
TaKUM 3a/layaM 4epe3 JOMOJIHUTENbHOE 00pa3oBaHUE SIBISETCS OJHOM M3 Ba)KHBIX
3a/ad.

1.4. OTtanunresibHbIe 0CO0EHHOCTH/HOBU3HA NMPOrPaMMBbI

Y4eHHKY C TOBBIIICHHBIM YPOBHEM pPa3BUTHS CIIOCOOHOCTEH HEIOCTATOYHO
3HaTh MaTepuaj, W3y4aeMblii Ha 3aHATHSAX B IKone. EMy HeoOXoammo co3maTh
TBOPYECKYIO CpeAy JUIsl CaMOpeaIn3alii, HAyYuTh HAXOIUTh HECTAHJAPTHBIE PEILICHHUS.
Cucrema JOMONMHHUTEIBHOTO OOpa30BaHMS OpPUEHTHPOBaHA Ha TMPEIOCTABICHHUE



JOTIOJTHUTENIBHBIX BO3MOKHOCTEM TUISL MIPOSIBJICHUS WHTEIUIEKTYaJIbHOU
WHIUBUyAIbHOCTH 00YYarOIIerocs, Ha €ro CaMOOIPEEICHUE U CaMOpeaIU3aIlHIoO.
OYHKIIMOHUPYST B CHUCTEME JOMOJHUTEIBHOTO O0pa3oBaHus, JaHHAs MporpaMmma
MPEAOCTABISACT JOMOJHUTEIbHBIE BO3MOXKHOCTH I Pa3BUTHS ONAPEHHBIX U
BBICOKOMOTHBUPOBAHHBIX K OOYUEHHUIO NETeH, MOCTIKEHUS Ka)XJbIM OOy4YaroIUMCs
MaKCUMAaJIbHBbIX WHAUBUAYAJIBHBIX pe3yJbTaToB. B Xome peanu3auud MNporpaMMbl
pemaercs 3aj1ada BOCHUTAHUS IIMPOKOTO MHPOBO33PEHHUSI, CTUMYJIUPYETCS UHTEPEC K
ryOOKOMY — HCCJENOBaHHIO  JIIoOOTO  3aTPOHYTOTO  BOIPOCA,  Pa3BUBAIOTCS
AHAJIMTUYECKUE HABBIKU, IMOCIEAOBATEIbHO PACHIUPSIETCA apCEHAT 3KOJOTHYECKHUX
3HAHUUW U TIPEJCTABICHUM.

VYuuteiBas pa3Hbli BO3PACT WM pa3HbIil ypPOBEHb MNOATOTOBKH, ONTUMAaJIbHBIM
OyAeT TMOCTpOEHHE WHIWBUIYaIbHBIX O0pa30BaTENIbHBIX TPACKTOPUN I KaKIOro
YYaCTHHKA, NPUYEM YUEHUKY JOJKHA OBITh MPEJOCTABIEHA U CBOOOJAA BbIOOpA ATOU
TPAaCKTOpPUH. YUEHHK MOXET MNpPUWTH Ha 3aHATHE, YTOObI MOIYYUTh KpPAaTKYIO
KOHCYJIBTALIMIO W 3a/laHu€ NI MHAUBUIYAIbHOW pabOThl, 4TOOBI MpOpemaTh 3a/1ayu
OIpeieNEéHHOro TUMa, pa3o0paTh TEOPETUUYECKHI BOIPOC, MOIHMCTATh HEOOXOAUMYIO
autepatypy, nopadotars 3a [1IK. Ha 3ansaTusx yuamnuecs mo3HaKOMSTCS ¢ MaTepUuaioM
3aJ1a4 pa3HOro TUIIA U YPOBHS CIOKHOCTH U MX pelIeHUsIMU. B utore, Bcem yyammmcs,
MHTEPECYIOIHUMCS MaTEMATUKOM, MPEIOCTABISIETCS IIMPOKOE IOJIE ACATENBHOCTH, Ha
KOTOPOM KaXJblil YUYEHHMK CMOXET MoAoOpaTh 3adauu st cels, a 3amauud Oosiee
CIIOXHBIE OyQyT pa3o0paHbl IPU COBMECTHON paboTe B IpylIe WM Ha 3aHATHSIX C
MOMOILBIO YUUTES.

OT1auvuTebHbIE 0COO0EHHOCTH NMPOrPaMMBbI

OTnMYUTENHbHON OCOOCHHOCTBIO MPOTPaMMBI  SIBISIETCS €€  MpaKTHYecKas
HaIpaBJIEHHOCTh Ha MOATOTOBKY K YYacTHIO B OJIMMIMAAAX E€CTECTBEHHO-HAYYHOMU
HaIpaBJIEHHOCTU U BO BcepoccuiickoM KOHKYypce HayYyHO-TEXHOJOTUYECKUX MPOEKTOB
«bonpmme BbIZOBBY. llporpamMma mocTpoeHa Ha OpUHUOMIAX — [POOJIEMHOIO
JESTEJIbBHOCTHOTO MOJIX0/a. 3HaUUTeNIbHAsl YacThb BPEMEHU OTBOJIUTCS (OPMHUPOBAHUIO
IIPaKTUYECKUX HABBIKOB ITOCTPOEHUS SKCIIEPUMEHTA U aHAIN3a JaHHBIX.

J1J1s1 BBITIOJIHEHUS JAHHOW TPOTPaMMbl MOXKET OBbITh UCIIOIB30BaH IMIUPOKUN KPYT
COBPEMEHHBIX Y4€OHBIX MOCOOUH (B TOM YHUCIIE CONMPOBOXKAAIOUIUXCS PA3HOOOPa3HBIMU
peCypCHbIMU MartepuaiamMu B LudpoBoM (opmare s paboTbl Ha KOMIIBIOTEPE U
WHTEPAKTUBHON JTOCKE), KOTOpPhIE MPEAyCMaTPUBAIOT COYETAHUE TPAAUIIMOHHBIX (HOpM
paboThl C THHOBAIITMOHHBIMH.

Boimonssis nensiii psaa QyHKINH, OJMMITHAIBI CIOCOOCTBYIOT (POPMUPOBAHUIO Y
JIeTel HaBBIKOB CaMOCTOSITENIbHOM OpraHU3alui Y4eOHOM NeATeNbHOCTH, IIyOOKOMY U
IIPOYHOMY YCBOEHHUIO 3HAHMM, Pa3BUTHIO HECTAHIAPTHOIO MBILUICHHS, TBOPYECKOM
WHULMATUBBI, CO3JAI0T YCTOMYMBBIE IIOJIOKHUTENBbHbIE AMOLMU. OnumnuagHoe
JIBUKEHHE  OCYIIECTBISIET TIOMCK IOHBIX TajJaHTOB, OMpeleiser Haubosee



MOTOTOBJICHHBIX, OMAPEHHBIX YUAIIUXCS, TPOSIBUBIIINX OCOOBIM HHTEPEC K U3ydaeMOMY
peaMeTy.

Eme onHOi BaXHOW OTIMYMUTENbHONM OCOOCHHOCTHIO TIPOrPAMMBI  SIBJISIETCS
UHTErpalus JIBYX MPOrPECCUBHBIX METOJMK OpraHu3aluu  oOpa30oBaTeIbHOM
NeSATETbHOCTH.

1. BoiTaruBaromasi Mojienbs oOpa3oBaHusA. JTa MOJENb HCIOJb3YeTCs MpHU
pa3paboTKe W peanu3alii 3JIEMEHTOB TelMHU(UKAIMU, COMPOBOXKIAIONINX YUEOHBIN
npotuiecc. braronapst aTomy ynaércs:

- OpUAATh peaIu3yeMoil cuctemMe o0pa3oBaHUsI MPAKTUYECKYIO LIEHHOCTD,
YTO MOTUBHUPYET YUYEHUKOB K TMPOGEeCcCHOHAIBHOW MHTEPIPETAIMN MOJIYYSHHBIX
pe3yIbTaTOB;

- n30aBUTHCS OT BCETO JIUIITHETO B 00pa30BaTEIbHON KOHIENINH (yIaduTh
"oOpa3oBaTeNbHbIN mIym");

- npujiaTh 00Pa30BaHUIO TAKYIO0 TPAEKTOPHIO, B KOTOPOM MpEeAbIAYIIHM dTan
ObLIT OBl YaCThIO MOCJIEAYIOLIEro, TEM CAMBIM MOXHO PACCUMUTHIBATH HA 3BOJIIOLMIO B
MBICIIUTENIbHON ~ NI€ATEIbHOCTH  YYallluXcsd, a TakK€ OCO3HAaHUE BaXHOCTH U
HEO0OXOIMMOCTH MOJIYYEHHBIX HABBIKOB.

2. ['eiimudukanyss — 3TO TEXHOJOTHS, pealn3yrolas NPUMEHEHHE UTPOBBIX
METOJIMK B HEUTPOBOM KOHTEKCTE.

YpoBeHb 0CBOCHHS POrPaAMMBbI — YIITyOJI€HHOE U3YYEHUE MaTEMaTUKU, XUMUU
u Ouonoruu B popmare 3aJaHUN OIMMIINAJL U KOHKYPCOB.

1.5. O0beM u cpoOK 0CBOEHHS MPOTrPAMMBbI
O6bem mporpammel — 130 gacos.
Cpok peanuzainuu nporpamMmmsl — 1 rog.

1.6. Ilesiu 1 3aga4m pOrpaMmbl
Henr mnporpaMmbl — NOATNOTOBKA YYAIIMXCA K YCIEIIHOMY Y4YacTHIO B
KOHKypcax M OJUMIHagax U (OpMHpOBaHHE Yy JAETed HABBIKOB CAMOCTOSITEIBHOU
OpraHu3alu y4yeOHOW [eATeIbHOCTH, pa3BUTUE HECTAHIAPTHOTO MBIIUJICHUS U
TBOPYECKOW MHUIIMATHUBBI.
3amayu nporpamMmbl
1. Obyuaromue:

- o0ecneyuTh BICOKUN YPOBEHb IPUMEHEHHSI 3HAHUM ydaiuxcsi, cOpMUPOBATh
KOHCTPYKTHUBHO JTyMAIOIIYI0, CBOOOJIHYIO U JMHAMUYHYIO B CBOMX MOCTYMKAX
JUYHOCTb, KOTOpas Obli1a Obl CIOCOOHA MHTETPUPOBATHCSA B CUCTEMY MUPOBOU U
HAIlMOHAIBHBIX KYJIBTYD;



o0ecreyuTh NOHUMaHUE YYalIUMUCS CYIIIHOCTH Mpo0sieM, MOHSATUM, 3aKOHOB,
B3aMMOCBSI3M TEOPUH U MPAKTHYECKOTO HCIOJIb30BAHMS;

CIIOCOOCTBOBATH OBJIAICHUIO 3HAHUSIMU M YMEHUSIMU JIJIs1 aHAIN3a U
CUCTEMaTHU3AlMK HAyYHOU HHPOpMaIIUK, HEOOXOAUMBIMU TSI IPOAOKCHUS
oOyueHus Ha CIEAYIOLIEH CTYNeHH, N3YYSHHS] CMEKHBIX TUCHUTUIHNH,
IPUMEHEHUS B TIOBCETHEBHOM KU3HU;

BOOPYKHUTh YUallIMXCSd METOJaMU U PUEMaMH YMCTBEHHOU paboThI,
BAKHEUIIMMU KaTETOPUSIMH HAYYHOT'O 3HAHMS, JIOTUKOW FeHe3a HAy4YHOTO
MO3HAHMS: OT SIBJICHUN U (aKTOB K MOJIEIISIM M TUIIOTE3aM, Jajiee K BBIBOJIAM,
3aKOHaM, TEOPUSM, UX ITPOBEPKE U MPUMEHEHUAM, XapAKTEPHBIX ISl HAYYHO-
UCCIIE0BATEIBbCKOMN eI TETbHOCTH.

2. PazBuBaromue:

B3aMMOCBSI3aHHOE KOMMYHHUKATHBHOE, COIMOKYJIBTYPHOE M KOTHUTHBHOE
pa3BUTHE YUAITUXCS, UX PEUEMBICIUTEIBLHBIX CIOCOOHOCTEH, SMOIIMOHAIEHOM,
BOJICBOM, JEATEILHOCTHON U MOTUBAIMOHHOM c(hep JTUYHOCTH; pa3BUTHE TTaMSITH,
BHUMAaHUsI, BOOOPaXEHUS,;

dhopMupoBaHUE MOTPEOHOCTH K CAMOCTOSTEIFHOM MT03HABATEILHOMN
JEATEIIBHOCTH B pe(PIICKCUH.

pPa3BUTHE HECTAHAAPTHOTO MBIIICHUE, T.K. BOIPOCHI U 3aa4M OJTUMITHA]
paccurTaHbl Ha TBOPYECKOE HECTAaHAAPTHOE MBIIIJICHHE, HA YMEHHUE PAacCy IaTh
U JieiaTh BBIBOJIbI, HA CTIOCOOHOCTh CaAMOCTOSTEIIFHO aHAIM3UPOBATh
UMEIONTYI0CS HH(OPMAIIUIO.

3. BocriurarenbHble:

dbopmMupoBaHUE ONPEACIEHHOTO MUPOBO33PEHHUS, MPOTUBOICHCTBYIOIIETO
TEPPOPU3MY U IKCTPEMU3MY, CBI3aHHOTO C YCTOSMH U OObIYasiMu,
HAIMOHAJIbHBIMU U KYJbTYPHBIMH TPAJIULIUSAMU, HCTOPHUEN PETUOHA,
MEKHAMOHATIBHON U MEXPEIIUTHO3HON TOJIEPAHTHOCTHIO;

BOCHUTAHUE TYMAHUCTUYECKOTO MUPOBO33PEHHUS, YBAKECHUS K MIPEICTABUTEIISIM
JIPYTUX KYJIbTYp, MAaTPUOTU3MA; POPMHUPOBAHUE CUCTEMBI IIEHHOCTHBIX
OpPUEHTALMM, HPDABCTBEHHBIX U 3CTETUYECKUX B3TJISI0B; BOCHIUTAHUE KYJIbTYPbI
OOIIIeHHS, 9YBCTB, TOBEJCHHUSI, IOTPEOHOCTH B CAMOBOCITUTAHUH.

1.7. Ilnanupyemblie pe3yabTaTbl 0CBOCHHUS MPOrPaMMBbI
1. IIpeameTHBIE pe3yabTaThI:
yrayOJeHHOe UW3y4YeHUWEe TEeOpUM M TMPaKTUKUM OpraHU3alMh  IPOEKTHO-

HCCIIEIOBATENIbCKON  JIEATEIbHOCTH, METOJOB HCCIEIOBAHUS U TO3HAHMUS;
dhopMUpOBaHUE ITO3HABATEIIBHOM CAMOCTOSITEIIHHOCTH;



- TIOBBIIICHHBIM  YpPOBEHb  WHIWBHAyadu3allud  OOyYEHHUs, CBSA3AHHOM C
HaIpaBJICHUSAMHU TPOCKTHON pPaOOThI W WHAMBUAYATHLHBIMH OCOOECHHOCTSIMU
yqaImxcs;

- IIMPOKOE MCIO0JIb30BAHUE KOMITBIOTEPHBIX MPOAYKTOB y4eOHOT0 Ha3HAUYCHUSI.

2. MetanpeameTHbIe pe3yIbTaThl:

- CHOCOOHOCTh COOTHOCHUTH M OIIGHMBATh PE3yJbTaThbl CBOEH IEATEIBHOCTH C
MMOCTaBJICHHOM I1EJIBIO;

- HCIIOJIb30BaHUE IU(PPOBBIX TEXHOJOTUH B KauyeCTBE MHCTPYMEHTA JTOCTHUKEHUS
1ICIH;

- ocylecTBiIeHue caMopediieKCuu U pedIeKCHu AesITeIbHOCTU TPYIIIIHI.
3. JIuuHOCTHBIE PE3yNbTATHI:

- TIOHUMaHHE U MPABUILHOE OIIEHUBAHUE CBOUX BO3MOXKHOCTEH;

- pa3BUTHE HABBIKOB IPYMIIOBOIO OOIIEHUS, YMEHUS pad0OTaTh B KOMaH/IE;

- oOydeHue paloHaJIbHOMY PacIpeaeICHUIO BpeMEHH PabOTHI;

- (¢opmupoBaHue crnocobHocted IPGEKTUBHO pacHpelesiTh poJik B XOJe
BBITIOJTHEHUS KOMAHIHOM pabOTHI.

2. OPTAHU3ALIMOHHO-TEJATI'OI'MYECKHE YCJIOBUSA
PEAJIM3ALIMU ITPOI'PAMMBI

2.1. SI3bIk peanu3anuy NPOrpaMmbl

Peanmszanust  gomojHUTENBbHOW — 00IeoOpa3oBaTelbHOM  OOIepa3BUBarOISH
nporpaMMbl «AHTJIUUCKHUIM s13bIK. [loATOTOBKA K JIMHTBUCTHYECKUM OJMMIIMATaM U
KOHKYypcam» OCYILECTBIISIETCA Ha TOCYJapCTBEHHOM si3bike Pocculickoit @enepanuu (Ha
PYCCKOM SI3BIKE).

2.2. ®opma 00y4eHHUSA: OYHAS.

2.3. OcoOenHocTH peaau3auuu nporpammbl. [IporpamMma peanusyercs 1o
MOAYJIbHOMY MPUHLUITY.

2.4. YcnoBus HaOopa 1 popMUPOBaAHMS TPy
Ha oOyuenue 3auuncnsitorcs yuaniumecss 9-11 kmaccoB oOireoOpa3zoBaTebHON
IITKOJTBI C TIOBBIIIIEHHBIM YPOBHEM MOTHBAITUU K O0YUCHUIO:
1. momaBmme 3asBKY U MPOIIEIINE KOHKYPCHBIA O0TOOD;
2. mobemutend W TPU3EPHl  OMUMIHNAN W JAPYIMX HWHTEJUICKTYalTbHBIX
KOHKYPCOB.



VYcnoBus KOHKYPCHOTO OTOOpa TapaHTHUPYIOT COOJIIOJIEHUE TPaB YYalluxcs B
00JIaCTH JIOTIOJTHUTEILHOTO 00pa3oBaHMsl M OOECMEYMBAIOT 3a4KCIICHHE Hanboliee
CHOCOOHBIX U MOJArOTOBJIEHHBIX O0YUaIOIIUXCS K OCBOCHHUIO IIPOTPaMMBI.

VYcnoBus hopMupoBaHUsI TPy

- COCTaB I'PYIII — Pa3HOBO3PACTHOM;

- JOITyCKaeTCs JOTIOJIHUTENbHBINA Habop oOyyaromuxcs Ha
BBIIIEU3JI0KEHHBIX YCIOBUAX Habopa.

2.5. ®opMbI OpraHu3anuM U NpoOBeeHUe 3AaHATHI

@®opMbl OpraHu3aluy 3aHATHH: ayTUTOPHBIE 3aHATHS O] HENOCPEICTBEHHBIM
PYKOBOACTBOM IIPENOAABATENS.

(I)OpMLI MMpoBEACHUA 3aHATHM: KOM6HHI/IpOBaHHLI€, TCOPCTUICCKUC,
MMPAKTHYCCKUC, KOHTPOJIbHBIC.

@opMBbI OPraHU3aANUN 1eATETbHOCTH 00YYAIOIIUXCS

- dbpoHTanpHas: paboTa rejgarora co BCEMH y4alluMKC OJJHOBPEMEHHO;

- TPYIINOBAasi: opraHu3ainys padboThl B MaJIbIX Tpynnax, B T.4. B mapax, JJis
BBITIOJIHEHUS OTIPEICIICHHBIX 3a]1a4; 3aJIaHU€ BBITOJIHSIETCS TaKUM 00pa3oM, 4TOObI ObLIT
BHJICH BKJIAJl KQXKI0T0 Y4allerocs;

- KOJUICKTHBHAA: OpraHHu3alusd HpO6HCMHO-HOHCKOBOFO BSaHMO,Z[GP'ICTBHH
MCXKAY BCEMU J€TbMHU OJHOBPCMCHHO,

- WHJMBUAYaJIbHAS: OPraHU3yeTCs Jig paOOThl C OJAPEHHBIMHU ACTHMHU IO
perieHnio 0oJiee CIIOXKHBIX OJUMITMATHBIX 3aJaHuM; I KOPPEKIHH MpoOesoB B
3HAHMSX U OTPAOOTKU OT/IEIBHBIX HABBIKOB JIJIsl YYEHUKOB, MPOMYCTUBIINUX 3aHSITHSL.

Pe:xxum 3ansaTuii. [Iporpamma peanusyercss B r. byneHHoBcke B ouHOM (popme
OJIMH pa3 B HEJEJIO 10 JBa Y4eOHBIX Yaca.

2.6. OcCHOBHBIE METObI PeATU3ALNHU COAEPKAHUA NPOTPAMMBbI

PaboTa B pamMkax mporpaMMbl IpearogaraeT MHTETPAIHIO CICTYIONTUX METOTUK:
1. BeiTaruBaromiasi Moziesib 0Opa3oBaHUs;

2. I'eiimuuxanusi.

BoeiTasruBamomasi Mojiesib 00pa3oBaHusA
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BeITAruBaromas Mojesb HCHOJb3YeTCd HaMU NpU pa3pabOTKEe M pealn3aluu
AJIEMEHTOB TelMHU(DUKaIMK, COMPOBOXKIAIONINX y4eOHBINH mpouecc. braromaps stomy
HaM yJa€Tcs 3a CUET JIETIOBBIX UID:

- OpUAATh PEATU3yeMOil cHUcTeME O0pa30oBaHUsl MPAKTUYECKYIO LIEHHOCTb,
YTO MOTUBHUPYET YUYEHUKOB K TMPOGEeCcCHOHANIBHOW MHTEPIPETAIMN OJIYYSHHBIX
pe3yIbTaTOB;

- n30aBUTHCSI OT BCETO JIMITHETO B 00pa30BaTEIbHON KOHIEMIUU (yIaTUTh
"oOpa3oBarenbHbIN mym");

- npuaaTh 00Pa30BAHUIO TAKYIO TPAEKTOPHIO, B KOTOPOM MPEABIIYIIHI Tan
ObUT OBl YaCThIO MOCIEAYIOUIETO, TEM CAMBIM MOXHO PAacCUMTHIBATh Ha HBOJIIOLMIO B
MBICJIUTEIIBHOM ~ JI€ATEIIBHOCTH  YYalllMXCsA, a TaKXe OCO3HAHME Ba)XHOCTU U
HEOOXOJMMOCTH MOJYYEHHBIX HABBIKOB.

I'eiimupuxanus

[eiimuduranuss — 53TO TEXHOJOTHUS, pealu3yrollas MPUMEHEHUE HIPOBBIX
METOJIMK B HEUTPOBOM KOHTEKCTE.

OO0muieil 1uenbl0 UCIOAB30BaHU FeiMU(HUKAMK B paMKaX MpPOrpPaMMBbl SIBISIETCS
MOBBIIICHUE MOTUBALIMY YYAILLIMXCS U UX JalbHEIIee BOBICUEHUE B AESATEIbHOCTD.

B pamkax mnporpammel ¢opmar TeMMHU(pUKALMK TpearnoiaraeT MpOBEACHUE
BHYTPH KaXJ0r0 MOJYJsi PEUTUHIOBOIO COPEBHOBaHUS C Imporpecc Oapamu,
o0ecrieunBaOIIeld ydaluuMcsi MOTHBALMIO U KOMILJIEKCHOE OCBOEHHME KIIFOUEBBIX
HABBIKOB U KOMIIETEHIIM.

YUYEBHBIH IJIAH
KonrakTHas padora
o0y4yarommxcs ¢ ®opMbI KOHTPOJIA /
Ne | HaumeHoBaHMe MOLYJISt
npemnojgaBareseM, 4acoB aTrecTanuu
Teopusa | [Ipaktuka Bcero

INOAI'OTOBKA K KOHKYPCY HAVUYHO-TEXHOJIOTMYECKUX ITPOEKTOB

1. | Monyns 1. ®opmat 4 4 8
Bcepocculickoro koHKypca
HAy4YHO-TE€XHOJIOTMUYECKUX

MIPOEKTOB

2. Mopyns 2. Dtansl 15 35 50
MPOCKTHOM JIeATEILHOCTH

3 Monyie 3. OdhopmiieHue 0 10 10
MPOEKTa

PEINEHUE OJIMMITINATHBIX 3ATAY




Mopyns 1. MaTtemaTuka.

Pemenne OJIMMITMAaAHBIX
3aaad

24

24

TECTUPOBAHUE

Monynsb 2. buonorus.
Pemrenue onmumnma HbIx
3a7a4

10

10

20

TECTUPOBAHUE

Monyns 3. Xumus.
Pemrenue onmumnmaHbIx
3a7a4

10

10

20

TECTUPOBAHHUC

Hroro:

20

44

64

11



KAJIEHIAPHBIN YYEBHBIN I'PAO®UK

HaumeHoBaHnue MmoayJist

I'ox 00y4enus

JlaTra nauana
00y4eHus

Jdara
OKOHYAHHUA
o0yueHust

Koua-Bo
YueOHbIX
HeJeJb

Koa-Bo
Y4eOHBbIX JTHel

Koua-Bo
Y4eOHbIX
4acoB

Pexxum 3ansaTui

I[TOAT'OTOBKA K KOHKYPCY HAYYHO-TEXHOJIOI'MUYECKUX ITPOEKTOB

Monyis 1. ®opmar 1-i1 01.10.2024 22.10.2024 4 4 8 OnuH pa3 B HENEIIO

Bcepoccuiickoro KoHKypca 10 JIBa ypOKa

HAYYHO-TEXHOJIOTUYECKUX

IIPOCKTOB

Mopyns 2. Dtanbl 1-i 14.01.2025 18.01.2025 25 25 50 Onuu-gBa paza B

MPOSKTHOM JIeATETHhHOCTH HEIEI0 10  JBa
ypoKa

Monyis 3. OdbopmiieHue 1-i 21.01.2025 28.01.2025 5 5 10 Onuu-gBa paza B

POEKTa HEIeIr0 10  JBa
ypoKa

PEIIEHUE OJJJIMMITMAJIHBIX 3AJTAY

Mopayns 1. Maremaruxka. 1-1i 29.10.2024 28.01.2025 12 12 24 OnuH pa3 B HENENIO

Pemenue  onMMmuagHbIX 0 JIBa ypoKa

3a7a4

Monayns 2.  buonorwus. 1-i 30.10.2024 26.01.2025 10 10 20 OnuH pa3 B HeIemlo

Pemenne  onMMmIuagHbIX 10 JIBa ypOKa

3a7a4

Motyb 3. Xumus. 1-i1 26.10.2024 18.01.2025 10 10 20 OnuwH pa3 B HEACIIO

Pemenue  onmMmuagHbBIX 10 JIBa ypOKa

3aaa4







PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«IMIOJATI'OTOBKA K KOHKYPCY HAYUHO-TEXHOJIOI'HYECKHUX
IMPOEKTOB»

Kypc npennasnauen nis ygamuxcs 9-11 kiaccos.
Coneprkanue Kypca 6a3upyercs Ha OCHOBaX BEICHUSI IPOSKTHON pabOTHI,
METOJIOJIOTUY HAYYHOTO UCCIIEIOBAHUS U TPAAULIUAX 0(DOPMIICHHUS TAKOTO PoJa
TEKCTOB.
B coneprkanuu Kypca MOKHO BBIJCIUTH TPU HAIIPABJICHUS:
1. 3HakoMcTBO ¢ popmaToM Beepoccniickoro KOHKypca HayyHo-
TEXHOJIOTMYECKUX MPOEKTOB U aHAIN3 MPOEKTOB MPEABIIYLINX JET.
2. ®opMHUpOBaHUE 3HAHUM O CTPYKTYpE, COAECPIKAHUH, dTaNlaX, METOIAX
MCCJIEI0BATENbCKOW U MTPOEKTHOM padOTHI.
3. Pa3Butne ymenuii no ohpopmiIeHUIO IpoeKTa (TEKCTOBOTO OIMCaHUs,
Ipe3eHTaIliH, TE3UCOB).
VYyaiuecs T0JKHBI BIaI€Th MOHATUAMU: a0CTpaKILIMsl, aHAIINU3, anpoOarus,
oubnuorpadus, TuoTe3a UCCIEA0BAHUS, AETYKIUS, 3aKOH, KOHLIETIIUS,
MOJIeJIMpOBaHUE, HA0JI0IeHUE, HayKa, 00001IeHIe, 00BEKT UCCIEIOBAHMSI, IPEIMET
UCCIJIEIOBaHMsI, IPUHIIMII, PELIEH3Us], CHHTE3, CPaBHEHUE, TEOPHUsl, (PAKT, SKCIIEPUMEHT.
VYyamuecs 107KHBI BIaJ€Th HABBIKAMU:
— TeHEpALMK HIel, TpoOIeMaTHU3aluy, HeIenoJaranis 1 opMyIHpOBaHUS
3aJla4yM, BBIIBM)KEHUS THUIIOTE3bI, TIOCTAHOBKH BOIPOCA (MIOMCK TMIIOTE3bI),
bopMyIUPOBKYU MPEANOJIOKEHUS (TUTIOTE3bI), 000CHOBAHHOTO BBIOOpa criocoda
WIA METOJ1a, ITyTH B 1€ATEIbHOCTH, MJIAHUPOBAHUS CBOEH IEATEIbHOCTH,
camoaHasu3a 1 peeKcuu;
— NOKMCKa MH(OPMAIHUIO IO KaTajaoraM, KOHTEKCTHOTO MTOUCKA, B
runeprekcre, B IHTepHeT, GopMynupoBaHUs KIIOUYEBBIX CIIOB;

B pesynbrate ocBoeHUs1 y4eOHOTO Kypca 00ydaromuiics: JOJKEH YMETh:

- dbopMyIHpOBaTH TEMY UCCIIEA0BATEILCKOM U MPOEKTHOM padoTHI,
JIOKa3bIBaTh €€ aKTyaJIbHOCTh;

- COCTaBJISITh UHAMBUAYAJIBHBIN TIJIAH UCCIEA0BATEIBCKON U TPOEKTHOM
paboTHI;

- BBIJICIISITh OOBEKT U MPEIMET UCCIICIOBATEIILCKON U MTPOSKTHON PabOThI;

— OTIPENIEIIATH 1EJIb U 33J]a4d UCCIE0BATEILCKON U MPOEKTHOM pabOTHI;

- paboTath ¢ pa3IMIHBIMUA UCTOYHUKAMH, B TOM YHUCJIE C
MEePBOMCTOYHUKAMU, TPAMOTHO UX ITUTUPOBATH, 0)OPMISATH
oubmuorpaduueckre CChUIKA; BRIOUPATHh U MPUMEHATH Ha MTPAKTUKE METOIBI
HCCIIEIOBATENIbCKOM AESTEIbHOCTH, aJIEKBATHBIE 33/1a4aM UCCIICI0BAHUS;
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- 0 OPMIISITH TEOPETUUECKHUE U IKCTICPUMEHTAIILHBIE PE3yIbTAThI
HCCJIEI0BATENBCKON U TPOEKTHOM padOThI;

- PEIEH3UPOBATH UYXKYIO UCCIICI0BATEIBCKYIO HIIN IMTPOCKTHYIO padoTYy;
- HaO0II0ATh 32 TEXHOJIOTHYECKUMU/ONOJIOrMYECKUMH/YKOJIOTHYSCKUMHU/
COLIMATIBLHBIMU SIBIIEHUSIMH,

- OIMCHIBATH PE3YIbTaThl HAOIIOACHUHN, 00CYKIaTh MOJIYYCHHBIC (DAKTHI;
- MIPOBOJIUTH AKCIIEPUMEHTHI/OTIBITHI/MCCIIETIOBAHUS B COOTBETCTBUH C
3a1auaMu, OOBSCHATH PE3YIbTATHI;

- MIPOBOJIUTH U3MEPEHHUS C TIOMOIIIBIO PA3TMYHBIX METOIUK/ TIPUOOPOB;

- o OpPMIIATH PE3yIbTATHI UCCICTOBAHU.

@opMBI 3aHATUN UCTIOJIB3yEMBbIE IPU U3YUEHNUN JAHHOW TEMBI:

— (dpoHTaNnbHAas;

- WHIUBUTyaJIbHAS,

— WHTEPAKTUBHOE 0OCYKJICHUE;
- TPYIIIOBAs;

- MUCTAHIIMOHHAS;

- MPaAKTUYECKUE 3aHATHS;

- caMOCTOsITeIbHasI padoTa.

TemaTnyeckuil IaH Kypca
«IloaroroBKa K KOHKYPCY HAy4YHO-T€XHOJIOTHYECKUX MPOEKTOB»

KonnuaecTBo 4acos
Ne HanmenoBanue paszaena, TeMbl
Teopus IIpaktuka | Bceero
MOZAVYJIb 1. ®opmat Beepoccuiickoro KOHKypca Hay4HO- 4 4 8
TEXHOJIOTHYECKUX ITPOEKTOB
Tema 1.1 DOranbel Bcepoccuiickoro KoHKypca 1 1
1.| HayYHO-TEXHOIOTHYECKUX IPOEKTOB.
PervnoHaibHBIN M AUCTAHIMOHHBIA TPEKHU.
5 Tema 1.2. HanpaBneHus: NpOEKTHON AEATEIbHOCTH. 1 1 2
'| OcHOBBI BBIOOpA.
Tema 1.3. IlIpoektei-moGeaurenu 2018-2021 rr. 1 1 2
3. Anamus aKTyaJIbHOCTU TEMBI.
4 Tema 1.4. TIlIpoexktel-noGeautenu 2018-2021 rr. 1 1 2
| AHanu3 mpoOIeMBbl ¥ THITOTE3BI.
Tema 1.5. TIlIpoektsi-noGeaurenu 2018-2021 rr. 1 1 2
5.| AHaM3 METOIOB MCCIICIOBAHMS.
MOAVYJIb 2. Otanbl NpoeKTHONU AEATENBHOCTH 15 35 50
6 Tema 2.1.0praHu3anMOHHBIA 3Talm  MPOEKTHOMN 2 4 6
JeSITeTbHOCTH.
Tema 2.2.0cHOBHOI1 aTan MIPOEKTHOM 2 4 6
7 | ZeATeNnbHOCTH. Jlornyeckuii  Kapkac IpOEKTa.

[Ipobmema w rtumore3a. Ilenp w  3amaunm
HCCIeA0BaHUsI.




8 Tema 2.3.MIlHCTpyMEHT yIpaBlE€HHUsI IPOEKTaMU 2 2 4
| «/Imarpamma I"aHTa».
9 Tema 2.4. Pa3Butue KpUTHUYECKOTO MBIIUICHUS. 1 2 3
‘| MeTomp! uccie10BaHusl.
Tema 2.5. Coop nmanubix. O030p JTUTEpaTyphl IO 2 4 6
1 Teme  mpoekTa opopmIIeHHE CCBUIOK Ha
HMCTOYHUKHU.
Tema 2.6. Pa3Butue CHCTEMHOTO MBIIUICHUS. 2 2 4
11 Cucremarusarusi MaTepraia ¥ aHaJIN3 MOJYYCHHBIX
JAHHbBIX.
14 Tema 2.7. IlpororunupoBanue/ [lnanupoBanue 1 6 7
AKCIIEPUMEHTA.
Tema 2.8. Pa3BuTue CHUCTEMHOTO MBIILICHHUS. 1 4 5}
13 Cucremaru3anus u aHaJn3 pE3yNbTaToOB
IKCIIEPUMEHTA.
14 Tema 2.9. DxcnepumenT.M3Mepumblii pe3ynbrar. 1 3 4
Tema 2.10 3akiatouuTenbHBIM ATanm MPOEKTHOMN 1 4 )
1g ACATEILHOCTH. BoiBombl 0 MOATBEPKACHUU
TUIIOTE3bl. BBIBOABI O MPAKTUYECKOW 3HAYMMOCTH
MIPOEKTA.
MO 0 8 8
JAVJIb 3. OdbopmieHue nmpoekTa
16. Tema 3.1 OdopmiieHHE TEKCTOBOTO OIHMCAHUS 3 3
npoekra. [Ipunoxenus.
17 Tema 3.2 OdopmieHne mpe3eHTalud KOHKYPCHOU 3 3
'| paboTHI.
18, Tema 3.3 TloaroToBka T€3UCOB BBICTYILICHUS AJIs 2 2
3aIUTHI TPOSKTA.
Hroro: 20 48 68
COJEP/KAHUE KYPCA
«[MOJATI'OTOBKA K KOHKYPCY HAYUHO-TEXHOJIOI'HTYECKHUX
IMPOEKTOB)»
PASJAEJI 1. ®OPMAT BCEPOCCHUHMCKOI'O KOHKYPCA HAVYYHO-

TEXHOJIOI'HYECKUX ITPOEKTOB

Tema 1.1. DTanel Beepoccuiickoro KOHKypca HAyYHO-TEXHOJIOTMYECKUX MPOEKTOB.

Teopus.@opMmaTt KOHKypca. PernoHaibHBIN U JUCTAHIMOHHBIN TPEKH.
Ipaxmuxa.llpaktukym no usydeHuro I10n0KeHHUsT O KOHKypCe U CPOKOB IPOBEIACHUS
PernonanpHoro KoHKypcaHna caitax https://stavdeti.ru/proekt-sirius/

https://konkurs.sochisirius.ru/



https://stavdeti.ru/proekt-sirius/
https://konkurs.sochisirius.ru/
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Tema 1.2. HanpaBneHusi IpOEKTHOM JEATEIBHOCTH.
Teopus. Hanpasnennst koHKypca. OCHOBBI BEIOOpA.
llpaxmuxa. TIpakTUKyM N0 U3YYEHUIO MPOEKTHBIX 3a7a4 Pa3IMUHbIX HAITPABICHUM.

Tema 1.3. IIpoextri-nodeautenu 2018-2023 rr. AHaIN3 aKTyaqTbHOCTU TEMBI.

Teopus. OG0CHOBaHHS 1EJECO00PA3HOCTH BhIOOpaA TEeMBI TpoekTa. BocTpeOoBaHHOCTH
U BaXHOCTh TEMbl JJIsi pELIECHUS OIpPEAeNICHHONM MpobieMbl (3a1add, BOIpOca),
BO3HHKIIIEH TIepe/l aBTOPOM IIPOEKTA.

IIpakmuxa. llpakTukym 1o pa300py IPOEKTOB C TOUKH 3PEHHSI aKTyaJTbHOCTH TEMBI.

Tema 1.4.IIpoextri-modeaurenu 2018-2023 rr. Ananu3 mpoOIeMbl U TUITOTE3bI.
Teopusa. Her npoOnembl — HET HCCIEI0BaHUA. 30Ha KOHTPOJS U cepa BIMUSIHUA.
[Tourcku npoOIEMBbl B 30HE BIMSHHUSL.

Ilpakmuka. TlpakTukym 10 pa300py TMPOEKTOB C TOYKH 3pPEHUS COOTBETCTBUSA
BBIJIBUHYTOW TMIIOTE3BI 10 0003HAUYEHHOM Mpodiieme.

Tema 1.5.IIpoektei-no6emutenu 2018-2023 rr. AHaINU3 METOJOB MCCIICTOBAHU.
Teopus. MeTonbl  HWCCICAOBAHUSA:  METOABI  AMIHMPUYCCKOTO  HMCCIICAOBAaHUS
(HaOrOICHHE, CpaBHEHUE, U3MEPECHHE, YKCIICPUMEHT); METObI, HCIIOIh3yeMbIe KaK Ha
SMIIUPUYECKOM, TaK M Ha TEOPETHUYECCKOM ypOBHE MCCleIOBaHHs (abCTparupoBaHHE,
aHaIM3 W CUHTE3, HMHIYKOHS W JCIyKIHS, MOJCIMPOBAHUEC M JIP.); METOIBI
TEOPETHYECKOT0 HCCICAOBaHUS (BOCX0XKICHHE OT aOCTPAKTHOIO K KOHKPETHOMY U Jp.).
IIpaxkmuxka. TIpakTUKyM I10 pa300py IPOEKTOB ¢ TOYKH 3PCHHS HUCIIOJIb3yEMBIX METOJIOB
HCCIIEIOBAHUS.

PA3JIEJ 2. 9TAIIBI IPOEKTHOM JEATEJBHOCTHU

Tema 2.1. Opranu3aiimoHHBIN 3Tall IPOECKTHOM AEATEIBHOCTH.

Teopua. OcCHOBHBIE JTanbl OpPraHU3alMM MPOEKTHOW JaesarenbHOCTH. [locTtpoeHune
OPHUEHTUPOBOYHOM CXEMBI JEMCTBUM HA OPraHU3allMOHHOM JTalle.

Ilpakmuxa. TlpakTUKyM TIO BBIJICJICHUIO MPOOJIEMBbI, pa3pabOTKE BapUAHTOB €€
pellleHusl, COCTaBJIEHUE MapIIpyTa IOJyuYeHHUs pe3yJIbTaTOB, CHOCOOOB U CPEACTB
NESATEIbHOCTH.

Tema 2.2. OCHOBHOM 3Tan NPOEKTHOM AeATEILHOCTU. JIornueckuii kKapKac MpoeKTa.
Teopus. lenr mtoSMART .IIpoGiema u rumotesa.

Ilpakmuxa. TlpakTMKyM 1O COCTAaBJIEHUIO JIOTUYECKOTO KapkKaca IMpOEeKTa.
dopMyHpoBKa LEeaH, NpoldiaeMbl U TUNoTe3bl. OnpeneneHue 00beKTa UCCIeI0BAHUS U
IpeIMeTa UCCIEIOBaHUSI.



Tema 2.3. YmnpaBieHue npoeKTamu.

Teopus. UacTpymeHT ynpasnenus npoexkramu «JIunarpamma I'anray.

[Ipaktuka. IIpakTukym 1no pacnpeneneHuro oOA3aHHOCTEH, MJIAHUPOBAHUIO 3a1ad U
noJ3aa4, oTpabOTKE BU3YaJIbHOI'O CIOCO0a OTOOpaKEHUS 3alTaHUPOBAHHBIX 3ajad.
CocTaBiieHre TOPU30HTAIBHBIX JUarpamMm sl 3 PEKTUBHOTO IIIAHUPOBAHUSI.

Tema 2.4. Pa3Butre KpUTHYECKOTO MBIIUICHHS.
Teopusa.Metonibl HCCIIETOBAHUS.
IIpaxmuxka. IlpakTuKyM 110 BBIOOPY U 0OOCHOBAHHIO METO/I0B UCCIIEJOBAHMSL.

Tema 2.5.Co0p nanubIx. O030p AUTEPATYPHI IO TEME MPOEKTA U O(POPMIIEHUE CCHUIOK
HAa UCTOYHUKH.

Teopus. Buabsl UCTOUHUKOB MH(popMaiuu. Mcnonp3oBaHuEe KaTajJoroB U MOMCKOBBIX
nporpamMm. bubnuorpaguss W aHHOTAaUMs, BHUABI AHHOTALMH: CIpPaBOYHBIE,
pEKOMEeHaTeNbHbIe, 00IIUE, CIEIUATN3UPOBAHHBIC, aHATTUTHYECKHE.

IIpakmuka. 1lpakTUKyM TI0 COCTaBJIEHUIO IUIaHA WH(OPMAIMOHHOIO TEKCTa.
@OopMyIMpPOBAaHWE IIYHKTOB IUIaHA. [€3HMCBHI, BUABI TE3UCOB, ITOCIEAOBATEIBHOCTD
Hanucanus Te3ucoB. KoHcmekT, mpaBuia koHcnekTUpoBaHus. LlutupoBanue: obmiue
TpeOOBaHUS K UTUPYEMOMY MaTepHaily; npaBuia opOpMIICHHs LIUTAT.

Tema 2.6. Cucremaruzanusi maTepuaia.

Teopus. O6paboTKa JaHHBIX B AJICKTPOHHBIX TaOJIUIIAX.

Ilpakmuka. o3nanue 0a3bl MAHHBIX M DJEKTPOHHBIX PabOYMX MANoOK IJsi XpaHCHUS
pEe3yJabTaTOB PabOTHI MO MPOEKTY.

Tema 2.7.MoaenupoBaHne U MpoTOTUNUPOBaHKE. [lnmaHnpoBaHKE SKCIIEpUMEHTA.
Teopusa. IlpenMetrHoe (MaTepualibHOE) MOJACIMPOBAaHHE: (DU3UYECKOE, aHaAJOTOBOE.
MpiicineHnHoe (MaeanbHOe) MOJICTMPOBAaHNE: HHTYUTUBHOE, 3HAKOBOE (CXEMbI, TpadukH,
yepTexu, (hOpMyJIbl, HAOOP CUMBOJIOB).

llpaxmuxa. IInanupoBaHue 3KCIIEPUMEHTA.

Tema 2.8.CucremaTn3zanus U aHajau3 NOJYYCHHBIX JTAHHBIX.

Teopusa. Ananu3 u cuHTE3. AJNTOpUTM cpaBHEHUsA. MHAYKTHBHOE W JEIyKTUBHOE
000011IeHHE.

IIpaxmuxa. ITIpakTUKyM TIO CUCTEMATH3alUH U AHAIU3Y MOJYYEHHBIX TAHHBIX.

Tema 2.9.0xcnepument. U3mepuMeblil pe3yibTar.
Teopus. Pe3ynbTaT-ipoIyKT U pe3yabTar-3PpQhexT.
llpaxmuxa. I'paduueckoe npeacTaBiIeHUE PE3yIbTaTOB SKCIIEPUMEHTA.
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Tema 2.10. 3axIr0YUTENbHBIN 3TAIl MPOCKTHON JIESITEILHOCTH.

Teopus. CriocoObl TOATBEPKACHUS U OITPOBEPIKEHUS THITOTE3HI.

Ilpakmuxa. BbIBOABI O TMOATBEPKICHUU/OMPOBEPKEHUH THUIOTE3bl. BBIBOJIBI 0
MPaKTUYECKON 3HAYMMOCTH IIPOCKTA.

PA3JIEJI 3. O®POPMJUIEHHUE ITPOEKTA

Tema 3.1. TekcToBOE onMcaHUE MPOEKTA.

Teopus. JIOTUMHOCTP WM CUCTEMHOCTb M3JIOKECHUS, B3aUMOCBSI3aHHOCTh OCHOBHBIX
BOIIPOCOB, TMOJIHOTA PACKPBITUA TEMbl B COOTBETCTBUHM C IUIAHOM, TBOPYECTBO U
CaMOCTOSITEJIBHOCTh aBTOPA.

Ipaxkmuxa. Odopmienue TEKCTOBOI'O OIMCaHUSA IIPOEKTA. Coznanue
Ooubnuorpaduyeckoro OnucaHusi MEPBOUCTOYHUKOB IMPHU ITUTUPOBAHUU JOKYMEHTOB B
paznuuHoit hopme. Odopmiienne npuinoxkenuit. [Ipeacrasienue nundopmauu B BUJIE
TaluIl, cXeM, TpauKoB, ructorpamMm u guarpamm. OpopmiieHre YUCIOBBIX TaHHBIX.

Tema 3.2. OdopmiieHre Npe3eHTAIMN KOHKYPCHOU paOOTHI.

Teopua. ABTOpcKMM CTWIb. EQuHBIN [W3aliH, COOTBETCTBYIOIIMM TEME ITPOEKTA.
Hcnonb3oBanue rpaduku u 3p(HEeKTOB MyJIbTUMETNA.

lIpaxmuxa. OdopmieHue mpe3eHTaIUH.

Tema 3.3. IloaroroBka T€3UCOB BBICTYIUIEHUS [JIS 3AIMTHI POEKTA.

Teopus. Meron JlomoHocoBa. «/lepeBo wuaen». Ilman u wenb BBICTYIUICHUS.
OOs13aTenbHble yacTU MyOnuyHOro BbICTyIUleHUA. Hopmbl sTukera. BepOanbHble U
HeBepOanbHble (opmbl mepenaun uHbopmaruu. Hopmbl peun npu  myOIMYHOM
BBICTYIUICHUH.

IIpakmuka. CocTaBiieHue TeKCTa K MyOJIMYHOMY BBICTYIUIEHHIO. Pa3paboTka Tembl Ha
YpOBHE wuAeH U TIUlaHa pedyd. MeToabl MpPUBICYEHUS BHUMAHUS ayJIUTOPHH.
Puropuueckue npruemMsl, MO3BOJIAIONINE caeIaTh peub 0ojee yAoOHO! A BOCIPUSITHUS
(anacdopa, mepuwon, TIOBTOp, PUTOPUYUECKUN  BONPOC, CpaBHEHUE, U Ap.)
[lenecooOpa3HOCTh HUCHOJB30BAaHUS PUTOPUUYECKUX MPUEMOB. Mepa KpacoTel U
JOCTYITHOCTH B pe4H (JJOTHYECKOE U 3CTETUUECKOE Havaja MyOJIMYHOTO BBICTYIIIICHHUS).
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(I)OprI, METOAbI, IIPUEMBI

MarepunanbHO-TeXHUYECKOe ®opmbI
No HasBanmue pa3zaeda, ®opmMbI yueOHOTO o0y4eHus.
n/n TeMBI 3aHATHS Ienarornyeckue TeXHOJIOTHH OCHATHCHME, MAAKTAKO- KOHTPOJIs1/
MeTOAUYeCKUI MaTepuaJl aTrecTanuu
Monyns 1. ®opmar Beepoccuiickoro kKoHKypca HayqYHO-TEXHOJIOTHYECKHX TIPOEKTOB
1 [Tema 1.1 Oranbl KomOuHMpOBaHHAS. OO0BsCHUTEILHOMILTIOCTPATUBHBIN.| [IpoekiinonHOE 000pyaOBaHUE.
Bcepoccuiickoro YHacTUYHO-TIOMCKOBBIA. [TepcoHaNIbHBIN KOMITBIOTED.
KOHKYypCa Hay41HO- JlocTyIl K ceTH HHTEpHET.
TEXHOIOTIMICCKIX I1O «LibreOffice».
MPOEKTOB. PernoHaibHbIN|
U TMUCTAHIIMOHHBIN TPEKU.
2 [Tema 1.2. Hampasnenus KomOuHmpoBaHHasl. OOBscHUTETHPHOMILTIOCTPATUBHEIH.| [IpoekiinonHoe 000pya0BaHue.
MPOCKTHOM JIESITEILHOCTH. YacTUYHO-TTIOMCKOBBIA. [TepcoHaNIbHBIN KOMITBIOTED.
OcHOBEI BBIOODA. JloCTyIl K CEeTH UHTEPHET.
[1O «LibreOffice».
3 ([Tema 1.3. [IpoexTsi- KomOuHMpOBaHHAS. OO0BscHUTENBHOMILTIOCTPATUBHBIN.| [IpoekiinonHoe 000pya0BaHue.
no6emurenu 2018-2023 1. YacTUYHO-TIOUCKOBBIIA. [TepcoHanbHEINA KOMIIBIOTED.
AHaIH3 aRTyabHOCTH JlocTyl K CETH HHTEPHET.
TEMBL. 1O «LibreOffice».
4 ([Tema 1.4. [IpoexTsi- KomOuHMpOBaHHAS. OO0bscHUTeTPHOUILTIOCTPATHBHBIN.| [IpoekiiionHoe 060pya0BaHuE.

mooeaurenu 2018-2023 rr.
AHanu3z  OpobiemMbl U
TUIIOTE3HI.

YacTUYHO-TTOMCKOBBIM.

[IepcoHaNIBHBIN KOMITBIOTED.
JlocTyn K ceTH HHTEpHET.
T10 «LibreOfficey.




Moaynb 2. DTanbl IPOSKTHOH JESITEIBHOCTH

o(OpMIIEHHE CCBUIOK Ha|
MCTOYHHKHU.

Tema KomOununpoBaHHas. OO0BscHUTETLHOMILTIOCTPATUBHBIN.| [IpoekiinoHHOE 000pyAOBaHUE.
2.1.Opranu3anOHHbIi YacTUYHO-TIOMCKOBBIM. [IepconasibHBIN KOMIIBIOTED.
PTall TPOEKTHOH JIOCTyI K CETH MHTEPHET.
ACATCIBHOCTH. I1O «LibreOffice».
Tema 2.2.0cnoBHO# 5Tan KomOuHMpOBaHHAS. OOBscHuTeTPHOMILTIOCTpATHBHBIN.| [IpoekiiionHoe 060pyaoBaHue.
MPOSKTHON JeATeIHHOCTH. YacTHYHO-IIOMCKOBBIN. [lepcoHanbHbIN KOMIIBIOTED.
Jlormyeckui Kapkac JloCTyIl K CETH MHTEPHET.
npoekra.  IIpobnema 1O «LibreOffice».
runore3a. Llens u 3amauy
MCCIIEIOBAHMSL.
Tema 2.3.Nnctpyment| KomOuHMpOBaHHAS. O0BsicHUTET HOMILTIOCTPATUBHBIN.| [IpoekiinonHOE 000pyAOBaHUE.
YIpaBJICHUsA  IIPOCKTAMM YHacTUYHO-TIOMCKOBBI. [TepcoHaNIbHBIN KOMITBIOTED.
«/Inarpamma I'anTay. JIOCTYII K CETH HHTEpHET.

1O «LibreOffice».
Tema 2.4. Pazeutne| KomOunupoBaHHasi. OOBscHUTETPHOMLTIOCTPATHBHBIN.| [IpoekiionHoe 060pyaoBaHue.
KPUTHYCCKOr0 MBIIUICHUA. YacTUYHO-TTIOMCKOBBIA. [IepcoHANBHBIN KOMITBIOTED.
MeToabl uccae0BaHUS. JIOCTYII K CeTH HHTEPHET.

ITO «LibreOffice».
Tema 2.5. C6op nanubx. KomOuHMpOBaHHAS. OO0bsacHUTeT HOUILTIOCTPATUBHBIN.| [IpoekiiioHHOe 000pyA0BaHHUE.
OG630p  nMTEpaTypHl IO HYacTUYHO-TTIOMCKOBBIN. IIepcoHalIbHBIN KOMIIBIOTED.
TeMe IIPOCKTa " JIOCTyII K CETH MHTEPHET.

T10 «LibreOfficey.




Tema 2.6. PaszBurtue
CHCTEMHOI'O  MBIIUIEHHS.
CucremaTu3anms
MaTepuajga M aHaJIH3
MOJTyYCHHBIX JTAHHBIX.

Komb6unupoBanHasi.

YacTUYHO-IIOUCKOBEIM.

OOBACHUTETLHOMIITIOCTPATUBHBIH.

[IpoekurionHoe 060pyAOBaHUE.
[TepcoHaIbHBIN KOMITBIOTED.
JlocTyIl K ceTH UHTEpHET.

I1O «LibreOffice».

7 [Tema 2.7 KomOuanpoBaHHas. O0BsCHUTETLHOMILTIOCTPATUBHBIN.| [I[poekiinoHHOE 000pyIOBaHHE.
[Ipororunuposanue/ YacTU4YHO-TTIOMCKOBBII. [IepconasibHBIN KOMIIBIOTED.
[Inanuposanme JlocTyn K ceTr UHTEpHET.
PKCICPUMCHTA. 1O «LibreOffice».

8 [Tema  2.8. Pa3Butne| KomOuanpoBanHas. O0BsicHUTETPHOMILTIOCTPATUBHBIN.| [IpoekiinoHHOE 000pyAOBaHUE.
CHCTEMHOI'0  MBIIIJICHUS. YacTHYHO-IIOMCKOBEIH. [TepcoHaNIbHBIN KOMITBIOTED.
CucremMaTu3anus 1 aHaIu3 JIOCTYII K CETH HHTEpHET.
pe3yIbTATOB 1O «LibreOffice».
PKCIIEPUMEHTA.

9 [Tema 2.9. Dkcnepument. KoMOMHHUpOBaHHAS. OO0BscHUTEILHOMILTIOCTPATUBHBIN.| [I[poekiinonHOE 000pyaOBaHUE.
V13MepUMBIH pe3yIbTaT. YacTHYHO-TIOMCKOBBIA. [TepcoHANIbHBIN KOMIIBIOTED.

JlocTyn K ceTh HHTEpHET.
1O «LibreOffice».

10 [Tema 2.10 KomOunupoBaHHas. OOBscHUTETPHOMLTIOCTpATHBHBIN.| [IpoekiiionHoe 060pya0BaHuE.
BaKIOUHTEbHBIN oTarn YacTU4YHO-TTOMCKOBBIN. [IepcoHayIbHBIN KOMITBIOTED.
MPOEKTHON N1eATeIbHOCTH. JIOCTYII K CETH HHTEpHET.
BbiBObI 0 1O «LibreOfficey.
MOITBEPKICHUU
runoTe3pl.  BBIBOOBI O
[IPaKTUYECKON

SHAYUMOCTH IIPOCKTA.

MOJYJIb 3. Odopmiierne npoekTa




Tema 3.1 OdopmueHue
TEKCTOBOTO onucaHus
rpoekra. [Ipunoxenus.

Komb6unupoBanHasi.

OOBACHUTETLHOMIITIOCTPATUBHBIH.
YacTUYHO-TIOMCKOBBIH.

[IpoekurionHoe 060pyAOBaHUE.
[TepcoHaIbHBIN KOMITBIOTED.
JlocTyIl K ceTH UHTEpHET.

I1O «LibreOffice».

TC3UCOB BBICTYIIJICHUA IJIA
3alIUTHBI IIPOCKTA.

YacTUYHO-TTOMCKOBBIM.

Tema 3.2 Odopmnenue KomOuanpoBaHHasl. OOBscHuTeTPHOMILTIOCTpATHBHBIN.| [IpoekiiionHoe 060pyaoBaHue.
PE3CHTALNN KOHKYPCHOH YHacTUYHO-TIOMCKOBBIM. [TepcoHaNIbHBIN KOMITBIOTED.
padoTI. JloCTyII K CETH MHTEPHET.

ITO «LibreOffice».
Tema 3.3 TIloaroroBka KomOmHMpOBaHHAS. OOBscHUTETPHOMLTIOCTPATHBHBIN.| [IpoekiionHoe 060pyaoBaHue.

IlepcoHanbHBIN KOMITBIOTED.
JlocTyI K ceTu UHTEpHET.
I1O «LibreOffice».
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«PEHIEHUE OJIMMIINA THBIX 3ATAY»

Kypc npennasnauen ans yyamumxcs 9-11 kmaccos.
B kypce paccmarpuBaioTcs pasnuyHble (opmarbl 3aJaHUNl  KOHKYPCOB U
OJTUMIINAJ] €CTECTBEHHO-HAYYHOTO HAIIPaBJICHUS.

B pe3yibTaTe 0CBOCHUS YUeOHOI0 Kypca 00y4arOIUiics T0JIKEH:
3HATD!

- KIACCHUYCCKHC OJIMMIIMAAHBIC 3aJa4Hd 110 MAaTCMAaTUKC, XUMHWHU 1 6I/IOJIOFHH;

- TCOPCTHUYCCKUC OCHOBBI PCHICHUA OJIHUMIIMAJHBIX 3adda4, B TOM YHCIIC IIO
CliCiuaJIbHBIM OJIMMIIMAAHBIM TCMAaM.

yMeTh:
- TPUMEHATH HA MIPAKTHUKE MOJTYyYCHHbIC 3HAHUS,
- 3¢ dexTuBHO pabOTaTh HAJl MOCTABJICHHOW MPOOIEMOiA;

- aHaJIM3UpPOBATH IIOCTABJICHHYIO 3a/1a4y W HAXOIUTb ONTUMAIbHBIN IIyTh OJIA €€

peLIeHus.
TemaTH4ecKuil IJIaH Kypca
N KonTakTHas padora odyuarommxcs ¢
TeM'M HaumeHnoBaHue pa3nesia, TeMbl npenojaaBarejieM, YacoB
Teopus | IIpaktuka Bcero
MOJVYJIb 1. PEHIEHUE OJIUMITUA AHBIX 0 24 24
3AIAY I10 MATEMATUKE.
1 Tewma 1. [lensie uncna 4 4
2 Tema 2. AnreGpa 4 4
3 Tema 3. CnennaiabHbIe OJIMMIIHAIHBIE TEMEI 4 4
4 Tema 4. I'eomerpus 4 4
S | Tema 5. KomGuHaTOpuKa 4 4
6 Tema 6. KomGuHatopHas reomeTpus 4 4
MOAYIJIb 2. PEHIEHUE OJIMUMITUA AHBIX 10 10 20
3A1AY I10 BUOJIOTUMN.
1 | Tema 1. CucTeMa OPraHUYECKOTO MHpA. 5 5 4
OpraHu3M 1 OKpyXarolasi cpeia. DKOJIOTHsI.
2 | Tema 2. l{utonorus. I'ucronorus. 2 2 4
3 Tema 3. MukpoOHONIOTHS 1 OHOTEXHOIOTHSI. 2 2 4
4 Tema 4. buonorus kinetku. buoxumus. 2 2 4
5 Tema 5. MounekynspHas 6uosorus. ['eHeTuka. 2 2 4
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MOJVIJIb 2. PEHHEHUE OJIMMIIMA/THBIX 0 20
3AJ1AY 110 XUMUMN.
1 Tema 1.

XuMusg 3JeMEHTOB. PelieHne  pacueTHbIX 0 4 4
3ajau.
2 Tema 2.
OcHOBHBIE TIOHATHSI M 3aKOHBI Kypca OOIIeiH 0 4 4
XMMHHU B 33/1a4ax.
3 Tema 3.
OcHOBHbIE TNpUEMBl  pelleHHs 3aJad B 0 4 4
HEOPraHMYeCKOW XMMHUHU.
4 Tema 4.

OcHOBHbIE TNpUEMBl  pelleHHs 3aJad B 0 4 4
OpPraHUYeCcKOM XMMHUHU.
3) Tema 5.

[IpakTUKyM @O peIIeHUI0 3aJad BBICOKOI'O 0 4 4
YPOBHS CIIOKHOCTHU

20
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COLAEPXAHUE KYPCA «PELIEHUE OJIMMIINA/IHBIX 3AJTAY»

MOHyJIb 1. Pemienue OJMMIIHAAHBIX 3aJ1a4 10 MaTEMaTHKEC.

Tema 1. Ileanie ynuciaa

Hpakmuka. Pemenue 3a1a4 Ha OCTAaTKHU U CPABHCHHA. Kuraiickas TCOpCMa 00 ocTaTkax.
ypaBHeHI/IH B ICJIBIX YHUCIIax. HepaBCHCTBa B I CJIBIX YHCIax. Pa3znrnie 3agadu C OCJIbIMU
quCJIaMHU.

Dopma noosedeHusi umMo208: CaMOCTOSATEIBHOE PEIICHUE MpearaeéMblx 3ajad,
dbopMHpoBaHUE PEUTHHTA YUAIIUXCS TPYIIIHI.

Tema 2. Anreopa

Ilpakxmuxa. PemieHne 3ajay Ha palMOHAJbHbIE U MpPpPAlMOHAIIbHBIE YWCla. 3aJadyu C
1ejaol W ApoOHON YacThio. PerieHue YMCIIOBBIX HEPABEHCTB. 3aJaHMsi, B KOTOPBIX
HEOOXOJMMO TMPOBECTH  anredOpanveckue mnpeoOpa3zoBaHusi. Pemrenue  3ajaad,
COJIEpIKaIllUX KBAJPATHBIM TpexuieH, MHorouwieHbl. CpeaHue BEJIMYUHBI U HUX
MPUMEHEHHUE K pelieHuro 3amad. [locnenoBaTenbHOCTU, PEKYPPEHTHBIE COOTHOIIICHMUS.
CymmupoBanue. TekcToBble 3aaun. KBagpaTHbie ypaBHEHUSI.

Dopma noodsedenusi umMo208: CaMOCTOSATEIHLHOE PEIICHUE TMpeiaraeéMpx 3ajad,
dbopMHUpOBaHNE PEUTHHTA YUAIIUXCS TPYIITIHI.
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Tema 3. CnenuaJibHbIE OJIMMIINAHbIE TEMBbI

Ilpakmuxa. Pemienne 3amad Ha yHOpSAAOYEHHE, Ha ONPEJCIICHUE ONTUMAaJIbHOU
BEJIMUMHBI «OLEHKA + npuMep». IHBapuaHTh! U NoJlyMHBapuaHThl. rpel u cTparerum.
[Iponecchl u onepanumu.

Dopma nooeedenus umo2og: CaMOCTOATENBHOE PEIIECHUE IPEUIaraéMblX 3ajad,
dbopMUpOBaHNE PEUTHUHTA YUAIUXCS TPYIIIIBL.

Tema 4. I'eomerpus

Ilpaxmuxa. TlpeoOpa3zoBanusi aBuxkeHus. [lmaHumerpudeckue 3agaduvl U3 Pa3TUUHBIX
onumnuaz. CrepeomMeTpusi.

Dopma nodsedenusi umMo208: CaMOCTOSATEIBLHOE pEIICHUE TMpeJiaraeéMbix 3ajad,
dbopMHpOBaHUE PEUTHHTA YUAIIUXCS TPYIITIHI.

Tema 5. KomOuHaTopuka

Ilpaxmuxa. Pa3Melienus, nepectaHoBky, couetanus. Yucna Karanana. Teopusa Pamcest.
Pa3nbie 3a1aun Ha rpadbl.

Dopma nooeedenusi umMo208: CaMOCTOSATEIBHOE pEIICHWE MpeyiaraeéMblx 3ajad,
dbopMHpoBaHUE PEUTUHTA YUAIIUXCS TPYIITIHI.

Tema 6. KomOunaTopuasi reomeTpust

Ilpakmuka. Cuctembl TOYEK U OTpe3KoB. Packpacku. ['eomeTpust Ha kieTyaToit Oymare.
L{emoYnCIEHHBIE PELIETKY.

Dopma noosedenus umo2og: CaMOCTOATENBHOE PEIIEHUE NpeUIaraéMblX 3ajad,
(dbopMHpOBaHNE PEUTUHTA YUAILIUXCS TPYIIIBI.

Monyab 2. PemieHue oJIMMIHATHBIX 32/1a4 110 OMOJIOTHH.

Tema 1. Cucrema opranmdeckoro mupa. OpraHmsM M OKpYKAKOUWIAsg cpeaa.
IKOJIOTHA.

Teopus:buocdepa u 4enoBek: CTpyKTypa 6uochepbl, IKOCUCTEMbI, B3aMMOOTHOIIECHUS
OpraHM3Ma M Cpellbl, DKOJIOTHS U 370POBhE HYeNOBEKa. bHOreoxmMuueckrue NUKIbI B
ouocdepe. DKOJOTMUECKHME CHUCTeMbl. lluieBble 1€ W TOTOKHM DSHEPrUu B
IKOJIOTUYECKUX CHCTEMax. OKOJOTHYECKHWe TNupaMuibl. [lomyssiuu u OHOIIEHO3HI.
['moGanbHble  TPOOJNIEMBI  OKPYXKAIOMIEH  CpPeabl, DKOJOTMYECKHUE  MPUHIIUITBI
PaIMOHAIBHOTO MCIIOIB30BAHUS MPUPOIHBIX PECYPCOB U OXPaHBI MIPUPO,IBI

IIpaxmuxa: TecToBblii KOHTPOJb Nel.
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Dopma noodsedeHusi umMoO208: CaMOCTOSATEIBHOE pEIICHUE MpejaraeéMblx 3ajad,
dbopMUpOBaHNE PEUTHHTA YUAIUXCSI TPYIIIIBL.

Tema 2. H{uTosorus. I'mcrosiorus.

Teopus: Knerounas teopusi. Metoabl uzydeHus kieTku. KieTka — CcTpykTypHas H
byHKIIMOHAIbHAA oOpraHu3anus >uporo. CrTpoeHue KkieTku. [loHATHE O TKaHIX.
Knaccudukanus u ctpoeHne TkaHeu, ux GyHKITNH.

Ilpaxmuxa: TecToBbI KOHTPOIb Ne2.

Dopma nodsedeHus umo208. CaMOCTOSATEIIBHOE PEIICHHE IpejlaracMbeIX 3ajad,
dbopMHUpOBaHNE PEUTHHTA YYAIIUXCS TPYIITIHI.

Tema 3. MukpoOuoJiorust 1 OMOTEXHOJIOTHS.

Teopus: Mopdonorus u (Gu3noiorus MUKpoopranu3mMoB. Bupycel u daru. ['enernka
MUKPOOPTaHU3MOB. DKOJIOTHSI MUKPOOPTaHM3MOB: MUKPO(]IIOpa MOYBKI, BOJIbI, BO3AYyXa.
OCHOBBI OMOTEXHONOTUU. MHKPOOPraHu3Mbl, KJIETKH WU IPOLECCHI, MPUMEHSIEMbIE B
onorexHosoruu. ['eHeTndeckass uWHXeHepuss H o0nacTtb €€ TNPUMEHEHUS B
OMOTEXHOJIOTHH.

IIpaxmuxka: TecToBbI KOHTPOIb Ne3.

Dopma nooeedenusi umMo208: CaMOCTOSATEIBHOE PEIICHUE MpeiaraeéMblx 3a1ad,
dbopMHUpoBaHUE PEUTHHTA YUAIIUXCS TPYIIIIHI.

Tema 4. buojorusa xkjierku. buoxumus.

Teopus: OCHOBHBIE KJIACChI OHOJIOTMYECKH BaKHBIX OPTraHUYECKUX COCIUHECHUIL:
CTpOCHHE, (PU3NUECKUE U XMMHUYECKHE CBOMCTBA, OCOOCHHOCTU OOMEHa B OpraHU3ME.
OOMeEH BEIECTB M SHEPruu, O0IIMEe MPUHIUIIEI UX PETYISIUA B KU3HEACATEIbHOCTH
JKUBBIX OpraHu3mMoB. (OCHOBHBIE METOJIbI TOJYYE€HUSI, BBIACICHUS W HCCICIOBAHUS
CTPYKTYpbI U (DYHKIIUN OMOJOTHYECKH BaXKHBIX COCTMHEHUH.

IIpaxmuxa: TecToBbIA KOHTPOIb Ned.

Dopma nodsedeHus umo208. CaMOCTOSATEIIBHOE PEIICHUE IMpejlaracMbeIX 3ajad,
dbopMupoBaHUE PEUTUHTA YUAIIUXCS TPYIIIIHI.

Tema 5. MouiekyisipHasi Ouosiorusi. I'eneruxa.

Teopus: OCHOBBI MOJIEKYJIIpHOM Onosioruu. bruonoaumepsl.
buonornyeckas ¢Gynkuus OenkoB W yriieBoJoB. buomornueckue  QyHKIMU
HYKJIEMHOBBIX KUCJIOT. HacnencTBeHHOCTh U MU3BMEHYMBOCTh OPraHU3MOB.
Ilpaxmuxa: PeleHne reHeTHYECKUX 3a/1a4.

3anauu o Teme «HenonHoe JOMUHUPOBAHKEY

3anmauu o Teme «Jlu- 1 moym- THOPUTHOE CKPEIIUBAHIE)

3amauu o Teme «B3anuMoaelicTBUE TEHOBY

3a7auu 1o TeMe «AHAIM3UPYIONIEE CKPEIMBAHUE)

3anaun o Teme «ClemnieHHOe Hacle10BaHue (KPOCCUHTOBED)»

3anauu o Teme «HezaBucumoe Hacie10BaHrue TPU3HAKOBY
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3agaun no Teme «CUEIJIEHHOE HACIeIOBAaHUE B ayTOCOMAX)

3agaun o teMe «CIeniaeHHoe ¢ II0JIOM HacJIeJOBAHUE)

3ajaun U3 JEMOHCTPAIMOHHBIX MaTepuanoB EI'D pa3HbIX JeT

[TpaxTukym «MeToauKa pereHnss KOMOMHUPOBAHHBIX TCHETUYCCKUX 3a1a9»

Dopma noosedenusi umMo208: CaMOCTOSATEIBLHOC PEIICHUE TMpejlaraeMpIX 3ajad,
dbopMHUpOBaHNE PEUTHHTA YYAIIUXCS TPYIITIHI.

MOIIyJIL 3. PelneHne 0JIMMIIMAJHBIX 32124 110 XUMHH.

Tema 1.

Xumus 3jieMeHTOB. PenieHue pacueTHbIX 3a1a4.

1. Pacuemsi no gpopmynam xumuieckux eeuiecma

OTHOCHUTENBHAS TUIOTHOCTH ra30B. MaccoBast 107151 JIEMEHTOB B BELIECTBE.

Ilpakmuxka:

2. Pewenue 3a0au, c643anuHblX ¢ pacmeopamu euiecms

Cnoco0bl BBIpaKEHHUSI COCTaBa PacTBOPOB, MaccoBasi JOJIs PACTBOPEHHOIO BEIIECTBA,
MOJIIpHAs KOHIIEHTpanus. MaccoBass [0J1 PacTBOPEHHOIO BEIIECTBA. 3aJayu,
CBSI3aHHBIC C BBITAPUBAHMEM BOJIbI U3 pacTBOpa C 0Opa30BaHUEM pacTBOpa C HOBOMU
MacCOBOM JI0JIEHl pPACTBOPEHHOTO BEIIECTBA. 3a/1aud, CBS3aHHBIE CO CMEIIMBAHUEM
pactBOpoB. «IIpaBuso kpecra», wim «kBajapat [lupconay.

3. Pewenue pacuemubix 3a0ay ¢ UCNOIb308AHUEM YDAGHEHUS DeaKYUU

HaxoxzaeHue macchl BElIECTBAa MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYIUBIIUX B PEAKIUIO WIM MOJy4yaromuxcs BemecTB. Haxoxaenue o0béma rasa mno
MU3BECTHOMY KOJIMYECTBY BEIIECTBA OJIHOIO W3 BCTYNHMBUIMX B PEAKIUI0 WIH
MoJIyJaronuxcsi BemecTB. HaxokneHue wmacchl BemiecTBa win o0bEMa Taza 1o
M3BECTHOMY KOJIMUYECTBY BEIIECTBA OJHOIO M3 BCTYNHMBIIMX B PEAKIUIO WIH
nostyqarornuxcsi Bemiect. CooTHOIIEHHE O0BEMOB M MAacCChl Ta30B MPU XUMUYECKUX
peakiusx. Brruncienre Macchl MpOyKTa peakiMu, €CIu U3BECTHBI MACChl UCXOHBIX
BEII[ECTB, OJIHO U3 KOTOPHIX B3ATO B U30BITKE

Dopma nodsedeHus umo208. CaMOCTOSATEIIBHOE pEIICHUE TMpejjaraeMbeiX 3ajad,
dbopMHpoBaHUE PEUTHHTA YHAIIUXCS TPYIIIBI

Tema 2. OCHOBHbBIE MOHATHS U 3AKOHBI Kypca 0011eil XMMUM B 3a1a4ax.

Ilpakmuxka:

1. Pacuémvl _no mepmoxumuieckum YPABHEHUAM peuleHue PAcYemHblX 3a0ay ¢
UCHOIb306AHUEM YPABHEHUS DeAKYUU.

Pacy€rel 0 TEPMOXMMHMUYECKUM YPAaBHEHMSIM pPEAKLUMU HA NpPUMEpPEe HEOPTaHUYECKUX
BelecTB. Pacyérbl MO0 TEPMOXMMHYECKUMM YPaBHEHUSM pEakLUd Ha [OpuMmepe
OpPTraHUYECKUX BEILIECTB

2. Pewenue pacuemmnuvix 3aday ¢ ucnoivb3oeanuem YpasHeHus peaxyuu U HOHAmMus
«maccosas 0oaay

Brruncnenne Maccol IpOAyKTa pEeaKLUu, €CIIA ISl He€ B3AT PAacTBOP C ONPENEIEHHOU
MAacCOBOM [JIOJIEM MCXOJHOI'O BEIIECTBA. BbIUMCIEHHE MAcChl NMPOAYKTA PEAKLHM I10
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Macce UCXO/IHOT0 BEUIECTBA, COAEPIKAILETO ONPEAEIEHHYI0 MACCOBYIO JIOJII0 MpUMeECH (
B %). Bpluucnenve MaccoBoil A0JM BBIXOJA MPOAYKTAa PEAKLUUU OT TEOPETHUECKU
BO3MOXKHOTO.

3. OKuciumenbHo80CCmMano8UmenbHble peakyuu

OKuCANTENEHO-BOCCTAHOBUTENbHBIE peakuu. PacctanoBka K03()(PUIIMEHTOB METOIOM
JIEKTPOHHOIO OaJlaHCa U METOJIOM MOJIypEaKLu.

Dopma noodsedenus umo206: CaMOCTOSATEIbHOE PEIIEHUE NpelaraéMblx 3ajad,
dbopMUpOBaHNE PEUTHUHTA YUAIUXCS TPYIIIBI

Tema 3. OcHOBHBIC IPHEMBbI PELICHUS 32124 B HCOPraHUYECKOM XMMHHU.
llpaxkmuxa:

1. I'enemuyueckas c653b MeAHCOY OCHOBHLIMU KAACCAMU COCOUHCHU

Haxoxaenue maccbl (KoJM4YecTBa BeIIECTBa, 00bEMa) MO IEMOYKE IPEBpaICHUM
HEOPTaHUYEeCKUX BellecTB. HaxokaeHne macchl (KOJMYECTBA BEIIECTBA, 00beMa) IO
LETIOYKE MPEBPALLICHU OPTaHUYECKUX BEIIECTB

Tema 4. OcHOBHBIE NIpHEeMbl PellleHUsI 32/1a4 B OPraHMYecKoi XMMHUH.

1. I'enemuueckas ces3b MeAHcOY OCHOBHIMU KIACCAMU COCOUHCHULL.

Haxoxnenne macchl (KOJaudecTBa BeIleCTBa, 00beMa) IO  IETOYKEe IMPEBPAIICHUI
OpraHUYeCKUX BEIECTB

2. Bwvi600 chopmyn xumuueckux coeounenutl pasiuyHbiMu cnocooamu.

Omnpenenenne MOJCKYIApHON (OPMYJIBI Ta3a MO €r0 OTHOCHUTEIHHON IUIOTHOCTH.
OmnpeneneHue MOJICKYIApHOI (hOPMYJIBI BEIIECTBA IO MPOIYKTaM €r0 CTOpaHMS.
Dopma noodsedenuss umMo208: CaMOCTOSATEIHLHOE PEIICHWE TMpejiaraeéMplx 3ajad,
dhopMUpOBaHUE PEUTHHTA YUAITUXCS TPYIIIBI

Tema S. [IpakTHKYM 10 pEelICHUIO 32124 BHICOKOI'0 YPOBHS CJIOKHOCTHU

Ilpakmuxka:

1. Pewenue komniekcHoix 3a0ay u YRpajiCHeHUtl o pazoendam Xumuu

Pemienne KOMIUIEKCHBIX 3a7a4 M YINPAKHEHUM M0 HEOPraHWYECKOW XUMHH. Perenue
KOMIUJIEKCHBIX 33/1a4 U YIIPAXKHEHUHN 110 OPTaHUYECKOU XUMUH.

PemieHrne KOMIUIEKCHBIX 33724 U YIIPAKHEHUH 110 aHAUTUTUYECKON XUMUH

Dopma noosedeHus umo208: CaMOCTOSITEIIPHOE pEIICHUE NpeajaraéMbix 3ajad,
dbopMHpoBaHUE PEUTHHTA YUAIIUXCS TPYIIIBI

HToroBulii KOHTPOJIb: MOPTHOIUO YUaAIIETOCs.
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®opMbl, METO/IbI, IPUEMbI

MarepuajibHO-TeXHUYECKOe DopMbI
Ne ®opMbl YUeOHOT 0 00yuyeHusl.
Ha3Banue pa3znena, TeMbl OCHAIlleHHE, TUTAKTHKO- KOHTPOJIs1/
n/n 3aHATHA Ilexaroruvyeckmne TeXHOJIOTHH N
MeTONYeCKUII MaTepHuaJl arrecTalnu
Mopyns 1. Perenue onuMnuaaHbIx 3a7a4 o MaTeMaTHKeE.
1 KoMOunmMpoBanHasi. OO0BsSICHUTETFHOMIUTIOCTPATUBHBIMN. | [IpoekironHoe 06opyaoBaHue. TectupoBanue
HacTUYHO-TTOUCKOBBIH. [TepcoHaNIbHBIN KOMITBIOTED.
Tema 1. Ilenbie uncia JlocTyI K ceTu UHTEpHET.
ITO «LibreOffice».
2 Kom6unmnpoBanHasi. OO0BSACHUTETLHOMILTIOCTPATUBHBIN. | [IpoekiinonHOe 000pyaOBaHUE. TectupoBanue
YacTUYHO-TIOMCKOBBII. [lepconasibHBIN KOMIIBIOTED.
Tema 2. Anre6pa JlocTyIl K ceTH HHTEpHET.
ITO «LibreOffice».
3 Komb6unmnpoBanHasi. OOBSICHUTETFHOUILTIOCTPATUBHBIMN. | [IpoekironHoe 060pyaoBaHue. TectupoBanue
YacTUYHO-TIOMCKOBBIM. [IepcoHaNIBHBIN KOMITBIOTED.
Tema 3. CrenmanbHbie JlocTym K ceTu UHTEpHET.
OITUMITHAZHBIC TCMBI ITO «LibreOffice».
4 KoM6unmnpoBanHasi. OOBSICHUTETFHOUIUTIOCTPATUBHBIN. | [IpoekiirionHoe 060pya0BaHuE. TectupoBanue

Tewma 4. 'eomerpus

YacTUYHO-ITOMCKOBEIN.

[IepcoHaANBbHBIN KOMITBIOTED.
JlocTyn Kk ceTr UHTEpHET.
I10 «LibreOfficey.
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Komb6unmnpoBanHasi. OO0bsicHUTENT HOUILTIOCTPATUBHBIN. | [IpoekironHoe 06opyaoBaHue. TectupoBanue
YacTUYHO-TIOMCKOBBII. [IepconasibHBIN KOMIIBIOTED.
Tema 5. KomOunaropuka
JlocTyI K ceTu UHTEpHET.
I1O «LibreOffice».
KomOununpoBaHHas. OO0BsACHUTETLHOMILTIOCTPATUBHBIN. | [IpoekiinonHOE 000pyaOBaHUE. TectupoBanue
Tema 6. KomOunaropuas YacTUYHO-TIOUCKOBBIN. IlepcoHanbHbIN KOMIIBIOTED.
reoMerpus JloCTyIl K CeTH UHTEpHET.
[1O «LibreOffice».
Monynb 2. PelieHne onMMNnuaHbIx 3a7a4 Mo OUOIOTHH.
Tema 1. Cucrtema KomOunupoBanHasi. OOBSICHUTEILHOMLTIOCTPATUBHBIN. | [IpoeknimonHOe 000pynoBaHue. Ananus
OpraHM4€CKoro Mupa. YacTHIHO-TTONCKOBBIH. [TepcoHanbHBIN KOMITBIOTED. TBOPYECKUX
OpraHu3sm u OKpyKaioras JIOCTYII K CETH UHTEPHET. pabot
cpena. KONOTHs. 1O «LibreOffice».
Tewma 2. [{utonorusi. KomOunmnpoBanHasi. OO0bsicHUTETbHOUILTIOCTPATUBHBIN. | [IpoekiinonHoe o0opynoBaHue. AHanu3
I'ucronorus. YacTUYHO-TIOMCKOBBIM. [TepcoHanbHBIN KOMITBIOTED. TBOPYECKUX
JIOCTYII K CETH UHTEPHET. paboT
I1O «LibreOffice».
Tema 3. Mukpo6uonorus u | KomOunupoBanHasi. OO0BsacHUTENBPHOMILTIOCTPATUBHEIH. | [IpoekiimonHoe o6opynoBanue. | AHamu3
OHOTEXHOIIOTHL. YacTUYHO-TTIOMCKOBBIM. IIepcoHanbHbBIN KOMITBIOTED. TBOPYECKUX
JlocTyn K ceT UHTEPHET. pabot
ITO «LibreOffice».
Tema 4. buonorus knetku. | KomOuHupoBaHHasi. OOBscHUTETPHOMILTIOCTPATHBHEIH. | [IpoekiimonHoe o6opynoBanue. | AHaIM3 3a3UIIBI

buoxumus.

YacTUYHO-ITOMCKOBEIN.

IIepcoHABHBIN KOMITBIOTED.
JlocTyn kK ceTh MHTEpHET.
I1O «LibreOffice».

TBOPYECKUX
pabot
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Mopyns 3. Pemienne onmMMIuaaHbIxX 3a/1a4 0 XUMUH.

Komb6unupoBanHasi. OOBSICHUTEILHOMLTIOCTPATUBHBIN. | [IpoekninonHoe 000opynoBaHue. Ananus
Tema 1. YacTUYHO-TIOMCKOBBIM. [TepcoHaNbHBIN KOMITBIOTED. TBOPYECKUX
XHMus JJICMCHTOB. JlocTym K CeTH HHTEPHET. pabor
Pemenne pacueTHbIX 3aj1au. O «LibreOffice.
Tema 2. Komb6unupoBanHasi. OOBSICHUTEILHOMLTIOCTPATUBHBIN. | [IpoekninonHoe 000opynoBaHue. Ananus
OCHOBHbIE  TMOHSTUS W YacTUIHO-TTIOUCKOBBIHA. [TepcoHanbHBIN KOMITBIOTED. TBOPYECKUX
3aKOHBI  Kypca  oOmei JlocTyn K ceTu UHTEpHET. pabot
XHUMUH B 3aJa4ax. IT1O «LibreOfficey.
Tema 3. KomOunupoBanHas. OO0BsICHUTETFHOWUTIOCTPATHBHBIN. | [IpoekiinonHoe o0opynoBaHue. Anamns
OCHOBHBIE TIPHEMBI YacTUYHO-TIONCKOBBIIA. [TepcoHanbHBIN KOMITBIOTED. TBOPYECKUX
peteHus 3a/1a4 B JlocTyn K ceTd UHTEPHET. pabot
HEOPraHUYECKOW XUMUH. [1O «LibreOffice».
Tema 4. KomOunupoBanHasi. OO0bsicHUTENT HOUILTIOCTPATUBHBIN. | [IpoekninonHoe obopynoBanue. | AHanmu3
OCHOBHBIE TIPHEMBI YacTUYHO-TIOMCKOBBIIA. IIepcoHanbHbBIN KOMITBIOTED. TBOPYECKUX
perieHus 3a1a4 B JloCTyTl K ceTH UHTEpHET. pabor
OpTraHUYECKON XHUMUH. ITO «LibreOffice».
Tema 5. KomOunmnpoBanHasi. OO0bsicCHUTETPHOUILTIOCTPATUBHBIN. | [IpoekiinonHoe o0opynoBanue. | AHaIU3 3a3UIIIbI
[IpakTUKyM MO PpEIIeHUI0 YacTUYHO-TIOMCKOBBIIA. IIepcoHanbHbBIN KOMITBIOTED. TBOPYECKUX
3a71ad  BBICOKOTO  YPOBHS JlocTym K ceTu UHTEpHET. pabot

CJIIOKHOCTH

I1O «LibreOffice».
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OLHEHOYHBIE MATEPHUAJIbBI

OHCHO‘{HBIG MaTCpHUallbl I10 IIPpOrpaMme «HOI[FOTOBKa K KOHKYypCaM
GCTCCTBGHHO-Hay‘{HOﬁ HaIIpaBJICHHOCTH)» p33pa6aTLIBaIOTCSI M1 OCYHICCTBIICHUA
CIICAYOHNIUX BUAOB KOHTPOJIA.

1. BxoiHOM KOHTPOJIb

[lenb BXOMHOTO KOHTPOJST — OIEHKA OOIIETO ypPOBHS SI3bIKOBOW MOJTOTOBKU
pebeHka u rpynmsl B 1eaoM. [isi BXOAHOTO KOHTPOJIS HUCIOJIb3YETCS TECTUPOBAHHUE.
Pe3ynbrarel BXOJHOTO KOHTPOJS MCIOJNB3YIOTCS JUIsl BBIBOJA O ILEJIECOO0PAa3HOCTH
pelakTHUpoOBaHUs IulaHUpoBaHudA. [l oneHuBaHus wucnoib3dyercs 100-OanabHast
CUCTEMA.

BXxo/1HOM KOHTPOJb MPOBOAUTCS € Ka)IbIM OOYYaroIIMMCSI MHAUBUAYAIbHO I10
JIBYM ITAPAMETPAM — TEOPETUYECKUN U IPAKTUYECKHUU.

Teopernyeckuid mapaMeTp MpoBEPSIET OA30BbIE 3HAHMS IO AHIJIMICKOMY SI3BIKY.
Ero 3HaueHue onpeaenseTcs 1no pe3yiabTaTaM TECTUPOBAHUS.

IIpakTyeckuii napameTp JIEMOHCTPUPYET CTEIEHb BIAACHUSA AaHTIIUMHACKUM
A3bIKOM. Ero 3HaueHue onpeznensercs 1o pe3yiabraTaM IIPaKTUYECKOr0 TECTUPOBAHUS.

Bo Bpems npoBeneHHMs BXOAHOW JMArHOCTHKU II€IAaror 3allOjHAET BXOJHBIE
napaMeTpbsl MHQOPMALIMOHHOM KapTOUYKU «YUET pe3ysbTaToB OOY4YEHHUsD), MOJIb3YSACh
IIKAaJIOW, TPEACTABICHHON B TaOJIHIIE.

O1neHka mapaMeTpoB BXOJHOTO KOHTPOJIS

HaumeHoBaHue ypoBHS Pe3yabrat amarnocruku, %
OneMeHTapHbIA ypPOBEHb 0—-54%
Hwuskuii ypoBeHb 55-69%
Cpennuii ypoBeHb 70 — 84%
Bricokuii ypoBeHb 85— 100%

2. Tekyuuii KOHTPOJIb
OcymiecTBiseTCsA MOCE KaXI0W TeMbl B (hOpMe TECTUPOBaHUS, KOHTPOJIBHOTO
ornpoca (yCTHOTO WJIH MUCbMEHHOTO).



3. UtoroBas arrecraius
3aBepiiaet OTACIbHBIN KypC MPOTrpaMMBbl, POBOUTCS B BUIE TECTHPOBAHUAI.

@opMBbI  OTCJICKMBAHUSL  Pe3yJabTaTOB:  HAOJIOJEHUE, TECTHPOBAHUE,
KOHTPOJIbHBIN Onpoc (YCTHBIA WM MUCHMEHHBIN), MyONWyHas Mpe3eHTauus (3amura
TBOPYECKOW MHUCHbMEHHOW pabOThI), TCHUXOJIOTHUYECKHMI MOHHUTOPHHT TOTOBHOCTH K
KOHKYPCHBIM HCIBITAaHUSM, PE3YyJbTAaThl y4acTHUs B KOHKypcax M OJUMIIMANAX I10
AHTJIMMCKOMY SI3BIKY.

®opmbl  GuKcanMu Ppe3yJbTATOB: AaHATUTHYECKas CIpaBKa, MaTepUabl
TECTUPOBAHUS U OMPOCA, PE3YJIbTAThl MCUXOJOTUIECKOTO MOHUTOPUHTA, MIPE3CHTALINS,
OTYET.

JIokyMeHTanbHON (POpMON MOATBEPKIACHHUSI WTOTOB pEAU3alMU  OTICIBHOIO
Kypca TporpaMmmbl sIBIsieTCs JOKyMEeHT o0 o0ydeHuu «Ceptudukar» (06€3 OIEHKH)
ycranoBieHHoro Llentpom «Ilouck» obpasua.

OOpazoBaTenbHas JACATENBHOCTh B paMkax mnporpammbl «lloaroroBka «
KOHKypCaM €CTEeCTBEHHO-HAyYHOW HAmpaBICHHOCTH»  Mpeamnojaraet oOydeHue u
pa3Butue obOyuarommxcs. [losToMy pe3ynbTaThl MporpaMMbl OLEHUBAIOTCA O ABYM
rpyInmnam Iokas3aTesen:

1) Hard Skills. ®ukcupyrorcsi npeaMeTHbie U OOIICydYeOHbIC 3HAHUS, YMEHUS,
HaBBIKH, TIPUOOPETEHHbIE pEOEHKOM B TMPOIECCE OCBOEHUS 00pa30BaTEIbHOM
nporpaMMbl. CTeNeHb BbIPaKEHHOCTU KOMIIETEHIIUNA UMEET TPU YPOBHSIL.

- HHM3KUH ypoBeHb: 55-69%

- cpenHuii ypoBeHb: 70-84%

- BBICOKHUH ypoBeHb; 85-100%

2) Soft Skills. BeipaxaroT u3MEHEHHS JHUYHOCTHBIX KadecTB peOCHKa IO
BIIMSIHUEM 3aHATUM NIO JAHHOUW MPOrpaMMe.

CreneHp BBIPa)KEHHOCTH KOMIIETEHLUNH MMEET TPU YPOBHS M OLIEHUBAETCs IO
TpexO0ayuIbHOMU IITKaJIE:

- HEOCO3HaHHasi HEKOMIIETEHTHOCTh: 1 Ga;

- OCO3HaHHAasl HEKOMIIETEHTHOCTh: 2 Oaa;

- OCO3HAHHAasl KOMIIETEHTHOCTh: 3 Oaa.
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Hard Skills
Bo3moskHoe Metoasl
Ne IHoka3aTenb Kpurtepun CreneHb BHIPA:KEHHOCTH OLIEHMBAEMOI0 Ka4ecTBa
KOJIM4eCTBO 0a/110B AMATHOCTHUKH

1 |Teoperuueckue CooTtBercTBHE Huskuit ypoBeHb: peOeHOK OBIIaJe)l MEHee YeM 2 o0bema 55-69% Hab6monenue.
3HAHHUS TI0 OCHOBHBIM TEOPETHUSCKUX 3HAHWI 3HAHUH, IPEAYCMOTPEHHBIX POrpaMMOi, HE OOHAPYKNJI, TectupoBanue.
pazaenam pebenka YTO BTOpAas IOJOBUHA EMY HY)KHA JUIsl pEIICHUs 3a/1a4. KonTponbHbiii
y4€0HOTEMaTUYECKOTO TPOrPaMMHBIM orpoc.

IUIaHa pOrpaMMBbl TpeOOBAHUSM, 3HAHUE | CpeHuil yPOBEHD: 00BEM YCBOCHHBIX 3HAHHUIA 70-84% Hy6muanast
TCXHUKH cocTaBlisieT 0oJjiee Y2, HOHUMAET, YTO OCTABILIHECS Npe3CHTalNA
0€30I1aCHOCTH. 3HaAHUS TOKE HGO6XOI[I/IMLI. PCIICHHUA Kelica.

Bbicokuit ypoBeHb: peOE€HOK OCBOMJ MPAKTUYECKU BECh 85-100%
0o0beM 3HaHUI, MperyCMOTPEHHBIX MpPOrpaMMoil 3a
KOHKPETHBIW MEPUO/I.

2 |Bnanenue OCMBICIIEHHOCTD U Huzkuii ypoBeHb: peOEHOK COUETAET CIIeIUATBHYIO 55-69% CobecenoBanue.
NOHSATUHHBIM MPaBUIIBHOCTh TEPMHHOJIOTHIO ¢ OBITOBOM. Ompoc.
anmnapaToMm Io WCTIOIB30BaHUS Hab6monenue.
TEMaTUKe TIPOrPaMMBI |CIICIIUATBEHOMN Cpe/IHHil ypOBeHb: 00BEM YCBOSHHBIX 3HAHM 70-84% [Ty6nuunas 3amura

TEPMHUHOJIOTHUHN 7
p cocraBmsieT Oosiee 2, MOHUMAET, YTO OCTABIIIHUECS TTHCEMCHHOM
paboThI.

3HaHHUA TOXKEC HCO6XOI[I/IMBI.
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Bricokuii YPOBECHb: CIIeUaJIbHbIE TEPMUHBI 85-100%
yIOTpeOIsET OCO3HAHHO U B TOJHOM COOTBETCTBUU C
UX COJICPKAHUEM.
[Ipaktuueckue ymeHnus CooTBETCTBUE Huzkuit ypoBeHb: peOeHOK OBIIaIesl MEHee YeM 2 o0bema 55-69% KoHntpoisbHOE
Y HaBBIKH, MPAKTUYECKUX YMEHHI |3HAHUI, TPEYCMOTPEHHBIX MPOTrPAMMOii, HE OOHAPYKHUII, 3aJaHue.
PeyCMOTPEHHBIC Y HaBBIKOB YTO BTOpAs TIOJIOBUHA €My HY>KHA JUTSl PEIICHHS 3a/1a4. [IpakTHyeckas
OCHOBHBIMH TIPOTPAMMHbIM Cpennuil ypoBeHb: 00bEM YCBOSHHBIX 3HAHUI 70-84% pabora.
pasjiciiaMi TpeboBaHIAM, cocrtapisieT Oosee 2, MIOHUMAET, YTO OCTABIIMECS 3HAHUS Habmonenwue.
y4eOHOTEeMAaTHYECKOTO  OTCYTCTBHE ) TO%e HeOGXOIMEL [TyOnu4Has 3amura
IUIaHa MPOTPaMMBbI 3aTpy/JHCHUI B THCEMEHHOM
WCIIOJIb30BAHUHT pPaBOTHL.
CIEUAIBHOTO
o0opynoBaHus, Bricokuii ypoBeHb: peOEHOK OCBOMIJI MPAKTUYECKU BECH 85-100%
COOJIFOZICHHE TEXHUKU (00BEM 3HAHUM, MPEAyCMOTPEHHBIX MPOTrpaMMon 3a
0e30macHOCTH KOHKPETHBIN NEPUOI.
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KOJIMYECTBO UeH

Oco3HaHHass HEKOMITETEHTHOCTh: HeCTIoco0eH
NPOAYLIUPOBATh U OCO3HAET CBOM OTPAHUYCHUS,
dhopmupyeTcss MOTUBAIIUS K Pa3BUTHUIO HABBIKOB.

SOFT SKILLS
Ne [Tokazarens Kpurepun CreneHp BbIPAKEHHOCTH OLICHUBAEMOI'O KaueCTBa Bo3moxHoe Mertonsl
KOJINYECTBO JMAarHOCTHKH
OaoB
1 | Komnabopauus | YMenue padorate B | Heoco3HaHHas HEKOMIIETEHTHOCTb: HE yMeeT paboTaTh B Habmronenue.
KOMaH/1e KOMaH/I€, HE CIIBIIINT YyYaCTHUKOB, IPH 3TOM MOXET UMETh Ilcuxonoruueckuii
XOpOLLKUE 3HaHUS, HO HE CIIOCOOEH J10rOBapUBaThCsL. TecT «JIMUHOCTHBII
Oco3HaHHast HEKOMIIETEHTHOCTh: OOHApYKUBAET MPOOJIEMbI B OIIPOCHUK
paboTte B KOMaH/e, 3aME€YaeT, YTO €CIIH €ro HE CIBIIATh, 9TO Kerrennay.
MOJKET OBITh CBSI3aHO C €r0 KauecTBaMH.
Oco3HaHHasi KOMIIETEHTHOCTh: yMeET paboTaTh B KOMaH/IE,
MO>KET OpaTh Ha ce0s1 OTBETCTBEHHOCTb, TOTOB K
pacnpeesieHuIo poJieil B KOMaH/ e, ClIocOOEH J10rOBapuBaThCsl.
2 | KommyHukauus | YmeHue Heoco3HaHHas HEKOMIETEHTHOCTh: UMEET MPO0OJIeMbl B Habmonenue.
3¢ (deKTUBHO OOIIIEHUH, HO HE CBSI3BIBACT C JINYHBIMU [Tcuxonoruueckuit
obumiarhes co Oco3HaHHast HEKOMIIETEHTHOCTh: MOXKET UMETh TPYIHOCTH B TeceT
OOIIEHUH, OCO3HAET, UTO KOMMYHUKAaTUBHbIE HaBBIKU HAJ0
pa3BUBaTh.
Oco3HaHHasi KOMIIETEHTHOCTh: CIIOCOOEH pelaTh 3aJauu
pa3HbIMH cr1Ioco0amu, B T.4. 04€Hb OPUTHHAIbHBIMH.
3 KpeatuBHocts | I[IpogykTHBHOCTB Oco3HaHHAass KOMIIETEHTHOCTB:! Habmtonenue. Tect
(6ernocTb) — CIOCOOEH MPOAYLIMPOBATH U OCO3HAET 3TO. KpEaTUBHOCTHU
CHOCOOHOCTh Heoco3HaHHas HEKOMIIETEHTHOCTh: HE CIOCO0EH I'undopna
POAYLIUPOBATh IPOAYLIMPOBATH M BOOOIIIE HE 3aMEYaeT, YTO HECTIOCOOEH
6osb1I0€ IIPOYLIUPOBATh.
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Kputnueckoe
MBIILLIICHUE

Ananus Heoco3HanHasi HEKOMIIETEHTHOCTh: HE CIIOCOOEH K BIyMYHBOMY Habmonenue.
UHpOpPMALIUU U aHaJIM3y, COOCTBEHHBIX BBIBOJIOB HE JIE€JIAET, a TPAHCIUPYET Ananus
bopmynupoBka aBTOPUTETHBIE BBHIBOJIBI. KOHTPOJIbHOT'O
COOCTBEHHBIX Oco3HaHHasi HEKOMIIETEHTHOCTb: aHAJIU3 AAETCS C TPYIIOM, 3aJJaHMUA.
BBIBOJIOB. BBIBO/IbI JIETAET CJIOKHO, HO OYEHb CTapaeTCs HaXOAUTh

KJIIOYEBbIE MOMEHTBI, YUUTCS CAMOCTOSTENLHO (POPMYIMPOBATH

BBIBO/IbI.

Oco3HaHHast KOMIETEHTHOCTb:

CaMOCTOSITENTFHO aHATTU3UPYET WH(POPMAIIHIO, BEIBOIBI

BBITEKAIOT U3 ATOTO aHAIM3A.
AprymenTtupoBanHoe | HeocozHaHHast HEKOMIIETEHTHOCTD: PACCYXICHUSI OOPHIBOYHEI, Habmronenue.

paccyxIeHue HC BCCraa CBA3aHbl, 3SHAHUA Q)parMeHTapHI)I

Oco3HaHHasi HEKOMIIETEHTHOCTbB: OCO3HAET MPOOEIBI B 3HAHUAX

Y TIOHUMAET CBOIO TPYIHOCTh PACCYXIaTh apryMEHTHPOBAHHO.

Oco3HaHHasi KOMIETEHTHOCTh: PAacCYXKIaeT apryMEHTHPOBAHHO,

3HaHU LIEJIbHbIE U TIOCIIEJ0BATEIIbHbIE

CrocoOHOCTSB K Heoco3HaHHas HEKOMIIETEHTHOCTh: HE CIIOCOOEH K Habmonenue.

pednexcun

CaMOaHaJIN3y, HC BUJUT CBOUX cna0bIX 30H, HC IIOHUMACT, HAl
4EeM Hazao pa60TaTB

Oco3HaHHas HEKOMIICTCHTHOCTb:
YUYUTCAI aHAJIIM3UPOBATH CBOU PCHICHUSA, CBOU YMCHUA

Oco3HaHHas KOMIIETCHTHOCTb:
crocooeH AHAJIIM3UPOBATH CBOU PCHICHUS, 3HACT crna0Oble MCCTa,
HUMECT CTPATCIUIO 110 CaMOPa3BUTUIO
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KAJIPOBOE OBECIIEYEHHE

ObecnieueHne peanu3alldd TPOTPAMMBI, HAIEJICHHOW Ha TIPEIOCTaBICHUE
BBICOKOTO KauecTBa OOYyYEHHUs, IUIAHUPYETCS 3a CuUeT IITara, COCTOSIIEro W3
BBICOKOKBATN(DUITMPOBAHHBIX CHEIUAJINCTOB, 001a1a1011X ONPEAECTICHHBIMU
KOMIICTEHIIUSIMH U BBITIOJHSIOIIUMHE OTIpeIeSICHHBIN (DYHKITMOHAI.

N3 Hux:

- Y4YUTENb XUMUU U OUOJIOTUU BBICIIECH KBaTU(UKAIMOHHOW KaTeropuu — 1
Yell.

- YUYUTCJIIb MaTCMATHUKHU BBICIICH KBaHH(i)HKaHHOHHOfI KaTCropuun — 1 gen.

- TEeJaror-rcuxoJior BeICHIEH KBaTu()UKAIIMOHHOW KaTeropuu — 1 vel.
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MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIA
OCYHIECTBJIEHUS OBPA3OBATEJIBHOI'O ITPOLHECCA 110
INPOI'PAMME

TpeboBaHus K 31aHUIO/TIOMELIEHUIO

Jns peanmuzanyuu nporpaMmbl «IIoarotoBka K KOHKypcaMm €CTECTBEHHO-HAYyYHOU
HaIPaBJIECHHOCTH) MOMEIIEHUE I0JKHO YIOBJIETBOPATh CTPOUTENbHBIM, CAHUTAPHBIM H
IIPOTHUBOIIOKAPHBIM HOPMAaM.

Y4eOHble KaOMHETHl YKOMILUIEKTOBAaHBl YAOOHBIMH pabOYMMH MECTaMH 32
YUYEHUYECKUMHU CTOJaMH B COOTBETCTBUU C POCTOM OOYUaIOIIUXCS, COCTOSHUEM HX
3pEHUs U CiayXa.

KaOuneTsl 000pyOBaHBl B COOTBETCTBUU C TMTHMEHHYECKUMHU TPEOOBAHMSIMH.
Hcnonp3yemble 1U(ppOBbIE 00pa30BaTENbHBIE PECYPChl, HMHCTPYMEHTHI yuyeOHOU
JEeATEIbHOCTH (IPOrpaAMMHBIE CPEACTBA) JTULUEH3UPOBAHBI JIJISl UCIIOJIb30BaHUS BO BCEM
YUpEXKIACHUM WIM Ha HEOOXOAUMOM KojudecTBe pabounmx wmecT. B pabote
UCIIOJIB3YIOTCS. KOMIUIEKTBHI JIMIIEH3MOHHOTO WM CBOOOJHO paclpoCTPaHIEMOIO
MIPOTPaMMHOTO 00€CTICUEHUSI.

B nensx opraHuzanu aHTUTEPPOPUCTUYECKON 3AIMIIEHHOCTH OXpaHa 34aHUs
YUPEXJEHUSI JODKHA OBbITh OOecrneueHa CUCTEMOM HapyKHOIO BHJICOHAOTIOACHMUS,
IIPOITYCKHBIM PEXUMOM M INTaTHBIMU OXpaHHUKaMH. TeppuTopus yupeKIeHUs JODKHA
MMETh [TIEPUMETPAIBHOE OTPAXKICHUE U HAPYKHOE OCBEIICHUE B TEMHOE BpEMS CYTOK.

MartepuajJibHO-TEXHHYECKOE 00ecneuyeHne ayIuTOPHu:
- aAyIUTOPUS JUISI TEOPETUYCCKHX M MPAKTHYCCKUX 3aHATHH C
HEO0OXOIUMOM YICeHUYECKOU MeOEeIbIO, TIJIACTUKOBOM JIOCKOM;
- 1 yuurenpckoe MeCTo;
- KOBOPKHHT-30Ha.

Texaudeckue cpeacTsa 1 000pyI0BaHUE:
- MIPOCKITMOHHOE 000PYI0BAHNUE;
- MapKephlI JIJIs TUTACTUKOBOM JTOCKU;
- CIUTUTCHCTEMA.
JInneH3noHHOE IPOTPaMMHOE 00ECTICUCHHUE:
- LibreOffice;
CpencTBa 3allUThI:
aHTHOAKTepUaNbHBIC  Cal(ETKH; aHTUOAKTEPUATBHBIM  CHOpPEW;  OTHETYIIUTENb;
PELUPKYIISATOP.
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YYEBHO-METOINYECKOE N UTH®OPMALINOHHOE OBECIIEYEHHE

1.1. TIlepeyeHb JUTEPATYPbI, HCIOJIb30BAHHOM IPH HANMCAHUM MPOTPAMMBI

A.B. Apremos, C.C. [epsouna «llkonbable onumnuanbl. Xumus. 8-11
Ki1acce», M. «Alipuc-npecc»,2011r., -252c¢.

lNankuna E.A., [IpoexkTHO-HCCIEN0BATENBCKAS AEATENBHOCTD YUAIINXCS
KaK ycloBue (hOpMUPOBAHUS €CTECTBEHHO-Hay4YHOU rpaMoTHOCTH / E. A.
["ankuna, JI. B. A3aposa // buonorus B mkose. - 2022 - Ne5. - C.58-66.
E.H.3y6oBu4, B.H.Acanuuk «Xumus. Perienue 3a1a4 mOBBIIICHHOM
CJIO’KHOCTWY, CIIpaBOYHOE nocodue, - Munck: Kumxubiit qom, 2006r.,-
221c.

Kauanosa I'.C. «PacuéTHble 3a1a4u 10 XUMUH C PELICHUSIMUY, y4eOHOE
nocobue.-Cudupckoe yHUBEPCUTETCKOE n3aaTeabcTBo, 2008T.- 178c¢.
Kapanran, A.W. Peanuzanust npoeKTHO-UCCIEA0BATENBCKOMN AEATEIBHOCTH
KaK MHHOBAIMOHHOM NEJarornyecKoil TEXHOJIOTHH B BOCIIUTATEIIbHOM
nporiecce [DnekTponnsiid pecypc] / A. M. Kapanran // llkonbHas
nengaroruka. - 2022 - Ne3. - C.8-10.

Hosommnckuit M1.1., HoBomunckas H.C. « Tunbsl XuMru4yeckux 3ajaad u
criocoObl ux pemeHus» 8-11 knacc., yuedbHoe nmocooue.- M.: Onukc, 2006.
-160c.

Hopommuckuit .M., HoBommuckas H.C. «Opranndeckass xumus» ,
ydeOHOe ToCcoOue /ISl CTApIICKIACCHUKOB U aOUTYpUeHTOB.- M.: OHHUKC,
2006. -158c.

Xomuenko W.I'. COopHHK 337124 ¥ yIIPaXKHEHHUH 0 XUMUU TS CpeTHEN
mkoyasl. — M.: HoBas BoiHa, 2004. — 214c.

1.2. IlepeuyeHs JuTepaTypbl, peKOMEHJIOBAHHOM 00yYAIO UM CSI

[TpoexTsl 1181 mKoJIbHUKOB «Mup Oyayiiero» : [Ipaktuueckoe nocodue /
I'BHOY JIBopen yuamieiics momoa&xu Cankr-IlerepOypra. ABT.-cocrt.: U.
C. Ceprees, I'. C. IIpsmuxoBa, H. ®@. Poguues ; nmox nHayd. pea. 1. C.
Cepreena. — CI16., 2020. — 43 c. — Cepus : PazButue cucreMbl
COIIPOBOXICHUS MPO(HECCHOHATEHOTO CAMOOTIPEACTICHUS IeTeH U
mononéxu Cankt-IlerepOypra. Merogudeckas moanepxka. — Boim. 3.
['ypeBuy, I'. U. Jlonus Oyaymux otkpbituii: Kuura 060 BcéM. — M.,
«Hayka», 1989. —208 c.
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1.3. IlepeyeHnb quTepaTypbl, pEKOMEHA0OBAHHOM POAUTEISIM

- KoBu C. «7 HaBblkOB BBICOKOA(D(PEKTUBHBIX JroAeH. MolHbie
WHCTPYMEHTBI Pa3BUTHSI TMYHOCTH» - AnbnuHa [labmmmep, 2019

- W. IlunatyceBnu «/leictByii! 10 3anmoBeneit ycrexa» usza. Ikemo 2018 r.

- CruBen KoBu «Bocbmoii HaBblk. OT 3(()EKTHBHOCTH K BEIHUUION»
«Anpnuna [Tabmumepy, 2020 r.

- Jemmapckas O.4., MoiicoB B.B., bazuna O.A., HoBuxoa E.M.
Opapennble neTu: (akTopbl MpodhecCUOHATBHOTO caMoompeaeeHus //
[lcuxomornueckass Hayka u oOpazoBanue. 2012. Ne3. (C.10-20.
URL:www.psyedu.ru

-  ®uodanona O.A. Ilcuxonorus B3pOCIECHHUS U BOCIUTATEIbHBIE MPAKTUKU
HOBOTO nokoJyieHus: yueo. [Tocodue / - M.: ®nunra: HOY BIIO «MIICNy,
2012. — 120c.

- Ille6nanoBa, E. M. Heycnemnsie onapenusie mkodpHukn / E. U.
[Ile6nanoBa. — MockBa: BUHOM. JlaGoparopust 3nanuii, 2011. — 245 c.

- 3enenuna, E. Bb. (kanaupat mnegaroruyeckux Hayk; 3aM. JTUPEKTOPa;
KpaeBas 1mikona-uHTepHAT Jis OJIA@PEHHBIX JETei, T. BraguBOCTOK).
OpnapeHHblii peOCHOK: Kak €ro BOCHHUTHIBaTH M o0yudatb? / Enena
bopucosna 3enennna [Tekct] // Hapoanoe o6pazoanue. — 2010. — No 8. —
C. 201-206.

- Anenuna  [la6numep, 2013 1.  Puwapny  Temmmap  IlpaBuna
camoopranu3annu: Kak Bc€ ycreBaTh, HE HANPSTasich

1.4.Cnucox 3JIEKTPOHHBIX UCTOYHUKOB, PeKOMEeHI10BAHHBIX
poaMTeIM

- https://zen.yandex.ru/media/begomvshkolu/zachem-shkolnikam-
uchastvovat-v-olimpiadah-5d3fc428d11ba200ac0436de 3auem
IMIKOJIbHUKAM Y4aCTBOBATh B OJIMMIINA1aX.

- https://olimpiadyi.lancmanschool.ru/vuzovskie-olimpiadyi/lgotnyie-
vuzovskie-olimpiadyi-po-inostrannyim-yazyikam/ 16 a1broTHbIX BYy30BCKHX
OJIMMIINAag HepeqHﬂ 110 HHOCTPAHHBIM A3bIKAM.

- https://nsportal.ru/shkola/inostrannye-yazyki/library/2017/03/30/uchastie-
v-olimpiadah-i-konkursah-po-angliyskomu-yazyku Yyactue B onumMuamgax
1 KOHKYypCax I10 aHIJIMHCKOMY S3BIKY - 3JI0T YCIIEXa YYECHUKOB.



44

2. IlepeyeHb pecypcoB HHGOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH
«MHTEpHET», HEOOXOAMMBIX /ISl OCBOCHHUS MPOTIPAMMBbI

- uHbOpPMaIMOHHBIE MaTepHaIbl 00 oduMIHagax: MOCKOBCKO,
Bceepoccuiickoit, MeHaeneeBcKon, MeK1yHapOAHOU
http://www.chem.msu.ru/rus/olimp/

- Mup xumun. CoIepKUT XUMUYECKHUE CIIPABOYHUKHU, UCTOPUIO CO3/IaHUs U

paBBI/ITHH HepHO,HH‘IGCKOfI CUCTCMBI DJICMCHTOB
http://www.chemistry.narod.ru/

- Bcepoccuiickuii KOHKYpC HAy4YHO-TEXHOJIOTHYECKUX MPOEKTOB. O
KoHKypce. https://konkurs.sochisirius.ru/

- Bcepoccuiicknii KOHKYpC HAyYHO-TEXHOJIOTHYECKUX MTPOCKTOB.
Hanpaenenus. https://konkurs.sochisirius.ru/tracks

- Bcepoccuiicknii KOHKYpC HAYYHO-TEXHOJIOTHYECKUX TPOCKTOB.
[Tonoxxenue o konkypce. MHCTpyKms no peructpauuu. Yto Takoe
npoexT? Kputepun onenku. TpeboBaHus K 0(popMIIEHUIO padoT.
https://konkurs.sochisirius.ru/documents

- OCHOBHBIE 3TaMnbl NPOSKTHOW €SI TETBHOCTH.
https://studopedia.ru/24 439 osnhovnie-etapi-proektnoy-deyatelnosti.html

- M3 4ero coCTOUT JIOTUYECKHUN KapKac MpoeKTa?
https://cyberpedia.su/13xe727.html

- Meroap! ucciieoBaHus B MPOEKTHOM
padote.https://workproekt.ru/struktura-proekta/vvedenie-proektnoy-
rabotyi/metodyi-issledovaniya-vo-vvedenii-proekta/

- Meroauueckue pekoMenaanuu "Co3nanue npe3eHTaum"
https://infourok.ru/metodicheskie-rekomendacii-sozdanie-prezentaciy-
1121951.html

- Kakoii nomxHa ObITh Mpe3eHTalMs Ha KOHPEPEHIUIO I KOHKYPC
https://gramopod.ru/kakoj-dolzhny-byt-prezentaciya-na-konferenciyu-ili-
konkurs/https://www.herzen.spb.ru/abiturients/olymp _for high school stu
dents/gosh_foreignlanguage/?roistat visit=38787 1 0#mporiuibie

3. [lepeueHns pa3gaTovYHOro MaTepuasa
1) TekcThl MPaKTHYECKUX PAOOT.
2) TekcThl caMOCTOSITEIbHBIX PAbOT U TECTOB.


http://www.chem.msu.ru/rus/olimp/
http://www.chemistry.narod.ru/
https://konkurs.sochisirius.ru/
https://konkurs.sochisirius.ru/tracks
https://konkurs.sochisirius.ru/documents
https://studopedia.ru/24_439_osnovnie-etapi-proektnoy-deyatelnosti.html
https://cyberpedia.su/13xe727.html
https://infourok.ru/metodicheskie-rekomendacii-sozdanie-prezentaciy-1121951.html
https://infourok.ru/metodicheskie-rekomendacii-sozdanie-prezentaciy-1121951.html
https://gramopod.ru/kakoj-dolzhny-byt-prezentaciya-na-konferenciyu-ili-konkurs/https:/www.herzen.spb.ru/abiturients/olymp_for_high_school_students/gosh_foreignlanguage/?roistat_visit=3878710#прошлые
https://gramopod.ru/kakoj-dolzhny-byt-prezentaciya-na-konferenciyu-ili-konkurs/https:/www.herzen.spb.ru/abiturients/olymp_for_high_school_students/gosh_foreignlanguage/?roistat_visit=3878710#прошлые
https://gramopod.ru/kakoj-dolzhny-byt-prezentaciya-na-konferenciyu-ili-konkurs/https:/www.herzen.spb.ru/abiturients/olymp_for_high_school_students/gosh_foreignlanguage/?roistat_visit=3878710#прошлые
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MPUJIOXKEHUE 1

K 00111€00pa3oBaTeIbHON 0011Iepa3BUBAIOIIEH ITpOrpaMme
«10AI'OTOBKA K KOHKYPCAM
ECTECTBEHHO-HAYYHOM HATIPABJIEHHOCTW»

1. Tlpumepsl NpaKTHYECKUX 3aJaHU MO Kypcy «Pemenne oJmMITnaIHbIX
3a/1a4 10 MaTeMaTUKE»

3agaHusi, OTBETHI U PEIICHUS
MakcumanbHOE KOJTU4eCcTBO 0amioB — 8.
Kpurtepuu olieHHBaHUS: TOUHOE COBMIAJICHHE OTBETa — | Oail 3a KaxKJ10€ 3aJjaHue.
10 kmacc
1. XOKKEMHBIN MaT4 COCTOUT U3 TPEX PABHBIX IO UTPOBOMY BPEMEHH NIEPHUOJIOB.
«Meteop» Ha MPOTSHKEHUH BCEU MIphl Biajen manooit 60 mporeHToB BpeMeHH, a 3a
nepBble J1Ba nepuoaa — 54 npoueHTta BpemeHu. CKOJIbKO MPOLIEHTOB BPEMEHU
«Meteop» Biajen maiboii B TpeTheM nepuoie?
Ortser. 72.
Pemenue. [1ycts nepuon nmutces t. Torna Bnagenue maitboi 3a Tpu nepuoga — 0, 6 -
3t, 3a mepsbie aBa iepuoga — 0, 54 - 2t, 3HAUNUT, BIageHUE ait00H 32 TPETHH TEepUO.
coctaBuio 0, 6 -3t — 0, 54 - 2t =0, 72t, T.e. 72 nmpouEeHTa BPEMEHHU.
Kion 1. XOKKENHBIN MaTd COCTOUT U3 TPEX PABHBIX 110 UTPOBOMY BPEMEHU MTEPUOIOB.
«Meteop» Ha MPOTSKEHUH BCEU UIPhI BIAJEN MAH00M 55 MpoIIeHTOB BpEMEHH, a 3a
nepBele J1Ba rnepuoaa — 61 nponeHT BpemeHu. CKOJIBKO IPOLEHTOB BPEMEHN
«Meteop» Brajen manooii B TpeTheM nepuoie?
Otger. 43.
Kion 2. XoKKeHHbII MaT4 COCTOUT U3 TPEX PABHBIX [0 UTPOBOMY BPEMEHU MEPUOIOB.
«Meteop» Ha MPOTSHKEHUH BCEM UIphbl Biajen manooit 60 mporeHToB BpeMeHH, a 3a
nocJeaHue aBa nepuoga — 64 npouenra BpemeHu. CKOIbKO MTPOLIEHTOB BPEMEHHU
«MeTteop» Biajen 1Maiidboi B mepBoM nepuoje?
Otser. 52.
Kiion 3. X0oKKelHbII MaT4 COCTOUT U3 TPEX PABHBIX 10 UTPOBOMY BPEMEHU NEPUOJIOB.
«BriMnien» Ha TPOTSHKEHUU BCEU UTPHI BIaAEI 1aiioo 57 MpO1IEHTOB BpEMEHH, a 3a
nepBele J1Ba nepuoaa — 54 npouenrta BpeMeHu. CKOJIbKO NIPOLIEHTOB BPEMEHU
«Bwivmen» Biajaen maiboi B TpeTheM nepuoe?
Otger. 63.
2. Apudmernueckas nporpeccus al, a2, . . ., ab4 umeet paznocts d = 3. Haiinure
3HAYCHUE BBIPAKEHUS
—al —a2+a3+ad—aS—ab6+a7+a8—...—ab6l —a6b2 +ab3 + ab4.
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(BeipaxkeHre HAYMHAETCS C IBYX CJIaraeMbIX CO 3HAKOM «MUHYC), 3aT€M JIBa
CJIaraéMbIX CO 3HAKOM «ILTIOCY», U T.1.)

Otger. 192.

Pemenne. PazoObem cymmy Ha 64 : 4 = 16 yeTBepok Bujga —am — am+1 + am+2 +
am+3.

[Tockonpky am+k = am + kd, cymma B kax1oit ueTBepke paBHa —am — (am + d) + (am
+ 2d) +(am + 3d) = 4d. Takum oOpa3om, odmas cymma paBHa 16 - 4d = 64d.

Knon 1. Apudmerndeckas nporpeccus al, a2, . . ., a44 umeer pazHocts d = 4.
Haninnre 3HaueHrEe BhIpa)KEHUS
—al —a2+a3+ad4—a5—a6+a7+a8—...— a4l —ad42 + a43 + a44.

(BoIpaxkeHre HaYMHAETCS C IBYX CJIaraeMbIX CO 3HAKOM «MHUHYC», 3aT€M JIBa
CJIaraéMbIX CO 3HAKOM «ILTIOC», U T.11.)

OtBert. 176.

Kion 2. Apudpmernueckas nporpeccus al, a2, . . ., a52 umeer pazHocts d = 3.
Haiinnure 3HaueHNE BBIPAKEHUS

—al —a2+a3+a4d—a5S—ab6b+a7+a8—...—a49 —a50 +as51 + a52.
(BeIpaxkeHre HaYMHAETCS C IBYX CJIaraeMbIX CO 3HAKOM «MUHYC, 3aT€M JIBa
CJIaraeMbIX CO 3HAKOM «ILTIOCY», U T.11.)

Otger. 156.

Kion 3. Apudmerndeckas nporpeccus al, a2, . . ., a84 umeer pazHocts d = 2.
Haiinnure 3HaueHNnE BBIPAKEHUS

—al —a2+a3+ad4—a5—ab6b+a7+a8—...—a8l —a82 +al&3 + ak4.
(BeIpaxkeHre HaYMHAETCS C IBYX CJIAraéMbIX CO 3HAKOM «MHUHYC), 3aT€M JIBa
CJIaraeMbIX CO 3HAKOM «ILTIOC», U T.]11.)

Otger. 168.

Kion 4. Apudmernueckas nporpeccus al, a2, . . ., a72 umeer pazHocts d = 3.
Haiinnre 3HaueHne BBIpAKEHUS

—al —a2+a3+ad4—a5S—ab6+a7+a8—...—a69—a70 +a7l +a72.
(BeIpaxkeHre HaYMHAETCS C IBYX CJIaraéMbIX CO 3HAKOM «MUHYC, 3aT€M JIBa
CJIaraéMbIX CO 3HAKOM «ILTIOC», U T.]11.)

OtBer. 216.2

3. IleTs paccTaBuI B HEKOTOPbIE K KJIETOK MIaxMaTHOM JOCKH 8 X 8 1O JiaJibe.
Oxka3anock, 4YTO Ha

Jocke poBHO 20 KJIETOK, KOTOpbIe HE ObET HU OJIHA Jajbsi. KakoBO HauMeHblee
BO3MOkHOE k?

(JIampst ObEeT BCe KIETKH CBOETO CTOJIONA U CBOCH CTPOKH. )

Ortger. 4.
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Pemenue. [1ycTph naneit HET B m CTpoKax U n cTondnax (Ass onpeaeeHHOCTH,
curTaeM, 4To m < n). Torga KiIeTku, KOTOpbie HE ObET HU OJHA JIAhsi, — JTO B
TOYHOCTH MnN KJIETOK Ha MEPECECUCHUH ITUX CTPOK U cToJIONOB. Toraa no ycnoButo mn
= 20, ¥ eAMHCTBEHHOE pa3yioxkeHue yncia 20 Ha JBa MHOXKUTES, HE TIPEBOCXOSIIINUX
8,30 514, Takutom =4, n=15.

Torna naapy B METUHON pacCTaHOBKE JOJDKHBI OBITH B 8 — 4 = 4 cTpokax, 3HAUUT, UX
He MeHee 4.

C npyroii CTOPOHBI, €CTh MPUMEP PACCTAHOBKHU C YETHIPHMS JIAJbIMH (CM. PUCYHOK).
Knon 1. [lers pacctaBun B HeKOTOpbIE k KIETOK M1axMaTHOM TOCKHU 8 X § Mo najbe.
Oxkazanoch, 4To Ha JOCKE POBHO 15 KIIETOK, KOTOphIE HE ObET HU OJ1HA Ja/ibsi. KakoBo
HauMeHbllee BO3MoxKHOe k?

(JIampst ObET BCE KJIETKH CBOETO CTOJIOA U CBOEH CTPOKH. )

Ortger. 5.

Kion 2. Bacs pacctaBuil B HEKOTOpbIE K KIIETOK IIaXMaTHOM TOCKU 8 X 8 M0 Jajibe.
Oxka3anock, 4TO Ha IOCKE pOBHO 15 KJIETOK, KOTOPhIE HE ObET HU OJ1HA JIaJbs. KakoBo
HauOoJIbIIIee BO3MOXKHOE k?

(JIampst ObET BCE KIETKH CBOETO CTOJIONA U CBOCH CTPOKH. )

Ortger. 15.

Kion 3. Ilets paccTaBui B HEKOTOphIe k KIIETOK IMIaxMaTHOM JOCKHU 8 X 8 10 Jajbe.
Oxkazanoch, 4To Ha JOCKE POBHO 18 KIIETOK, KOTOpPhIE HE ObET HU OJ1HA Ja/ibsi. KakoBo
HauMeHblee Bo3MoxkHoe k?

(JIagps ObeT Bce KIIETKH CBOETO CTOJOLA U CBOEH CTPOKH. )

Otser. 5.

Kion 4. Bacst pacctaBuii B HEKOTOpbIE K KJIIETOK IIaXxMaTHOM TOCKU § X 8 10 Jajibe.
Oxkazanoch, 4To Ha Jocke poBHO 20 KIIETOK, KOTOpPhIE HE ObET HU OJIHA Ja/1bsi. KakoBo
HauOoJbIIee BO3MOXKHOE k?

(JIampst ObET BCe KIETKU CBOETO CTOJIONA U CBOCH CTPOKH.) 3

Ortger. 12.

4. Ha MecTo KaXJ101 13 IBYX 3BE3/J04YeK B UHCie 45 * 712* cTraBaT Mo0yro U3 IeCATH
udp (¢ onMHAKOBON BEPOSTHOCTHIO). KakoBa BEpOSITHOCTB TOTO, YTO MOJYYCHHOES
CeMU3HAYHOE YMCIio AenauTcs Ha 15? (OTBeT 3anuiiuTe B MPOIEHTAX.)

Otser. 7.

Pemenue. [lenumocTs Ha 15 03Ha4YaeT, 4TO YUCIO ACITUTCA OJJHOBPEMEHHO Ha 5 M Ha 3.
[Tocnemusis uudpa pasua 0 wiu 5. B nepBom ciayuae umeeM uucio 45 * 7120. UtoObr
ero cymma 1udp aenunach Ha 3, 3B€37/04Ka JIOJKHA PaBHATHCS 2, 5 unu 8 — 3
BapuaHTa. Bo BTopom cirydae umeem unciio 45 * 7125. UtoOwt ero cymma nudp
JeauiIachk Ha 3, 3Be37109Ka JoJDKHA paBHATHCA 0, 3, 6 o 9 — 4 BapuanTa. toro —
noaxoasaT 7 BapuaHToB U3 100 BO3MOXKHBIX.



Kion 1. Ha MecTo kax10# U3 IBYX 3Be3/104eK B yucie 75 * 631 craBsat ao0yro u3
necsaty mudp (¢ oAMHAKOBOH BEPOSITHOCTHIO). KakoBa BEpOsITHOCTD TOTO, UTO
MOJTy4EHHOE CEMU3HAYHOE YUCIIO ieauTcs Ha 157 (OTBeT 3amumuTe B MPOIICHTAX.)
Orger. 7.

Kion 2. Ha MecTo kax10# U3 IBYX 3Be3/104eK B YUCie 72 * 643+ cTaBsT q100yI0 U3
necsaty mudp (C oAMHAKOBOH BEPOSITHOCTHIO). KakoBa BEpOsITHOCTH TOTO, UTO
MOJIY4YEHHOE CEMU3HAUYHOE Yucio aenutcs Ha 457 (OTBeT 3anuiluTe B IPOLICHTAaX. )
Orger. 3.

Knon 3. Ha MecTo kaXx0ii U3 ABYX 3Be3/04eK B uncie 45 * 263* cTaBsT J100yI0 U3
necsaty mudp (¢ oAMHAKOBOH BEPOSITHOCTHIO). KakoBa BEpOsITHOCTH TOTO, UTO
MOJIY4YEHHOE CEMU3HAYHOE Yucio aenurtcs Ha 157 (OTBeT 3anuimTe B IPOLeHTAax. )
Ortger. 6.

Kion 4. Ha MecTo ka1oi U3 IByX 3Be3/104eK B uncie 72 * 653 craBsT moOyio u3
necat udp (C 0OIMHAKOBOM BEPOATHOCTHIO). KakoBa BEpOATHOCTH TOTO, UTO
MOJIY4Y€HHOE CEMU3HAUYHOE Yncio aenutcs Ha 457 (OTBeT 3anuiluTe B IPOIICHTAaX. )
Ortger. 2.

48
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2. Ilpumepsl MpakTUYECKUX 3aJaHUN N0 Kypcy «Pelienue oaummua HbIx
3aj1a4 10 OMOJIOTUNY

B 3amanusx Hy>KHO BbIOpaTh OJMH BEPHBINA OTBET U3 CIIHCKA.
3a KaXIpIi TPaBUIIBHBIA OTBET HAYKMCIIIeTCs 1 Oain.
MaxkcumanbHbIl 0ajut 3a Bce 3amanus 0iioxka No 1 — 18.

No 1. B cepenune npouioro Beka B OMOJIOTUN IMIUPOKO UCHOIB30BAJICS METOA
MEYEHBIX aTOMOB. OH 3aKJII0YaeTCsl B CIASAYIONIEM: YUCHbBIE CIIEIIMAIbHBIM 00pa3oM
J00aBIISIOT paJUOAKTUBHBIE ATOMBI K OMOJIOIrMYECKUM MOJIEKYJIaM, YTO O3BOJIET
OTCJICKUBATh NIPEBPALLEHUS, IPOUCXOIALINE C ITUMHU MOJIEKyJIaMu B KieTke. Kakoe
HAyYHOE OTKPBITUE OBLIO COBEPILEHO C UCIOJIB30BaHUEM ITOI0 METOAA?

OtBet: PacmmudpoBka meTaboindeckux myTen

0 Otkpeitue JIHK

0 Co3naHue nepBoOr BaKI[MHbI

o PacmudpoBka MeTabonmieckux myTen

0 OTKpbITHE OECKIETOYHBIX (DOPM KU3HU

No 2. Kapu Mymmuc B 1983 rogy u3o00pén crnoco0, mo3BOISIONIMN BO MHOTO pa3
YBEIMYUTH KoJInuecTBO yxe umeromeica JJHK, noxyuus 3a ato HoGeneBckyro
npemuto. Kak Ha3pIBaeTCs 3TOT METOA?

Otser: [lonumepasHas nenHas peakuus

0 CexBeHnupoBanue 1no CaHrepy

0 KitoHnpoBaHue KieTok

o [lonumepa3zHas LenHas peakus

0 Co3aaHue reHeTHYeCKu MOAN(PUIMPOBAHHBIX OPraHU3MOB

No 3. Ha kapTuHKe npeIcTaBIE€Hbl CTPYKTYPbI pacTeHusl, o (opMe HAOMHUHAIOIINE
BEPTUKAJIBHO PACIIOJI0KEHHBIE IOCKH.

OnpenenuTe TPOUCXOKIECHUE ITUX CTPYKTYP:
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OtBet: BunonsmeHnéHHbIC IS YKPEIJICHUS PACTCHUSI KOPHU

0 Bunon3meHEHHBIC I YKPETUICHHUS pacTEHUS ITO0eTH

0 Bupon3meHEHHBIC 71 YBEIIMUEHHUS BCACBHIBAIOIICH IUTOIIAIA TOBEPXHOCTH
rmobderu

o Bunon3meHEHHBIC 711 YKPETUICHHUS paCTEHUS KOPHU

0 BunonsmeHEHHBIC 7151 YBEIMUEHUS BCACHIBAIOIICH TUIOIIAIA TTOBEPXHOCTH
KOpHHU

No 4. Bdellovibrio bacteriovorus — Buj 0akTepuii, CriocOOHBIH Mapa3uTUPOBATH
Ha HEKOTOPBIX JIPYTUX BUAAX OaKTepuil.

Bri6epute BepHOE yTBEpKIACHUE 00 ’TOM OpraHU3MeE:

Otger: B. Bacteriovorus MOTyT UCIIOIB30BaTHCS YEJIOBEKOM JJIS JICUCHUS
OaKTepHaIbHBIX HHPEKIIUMA

0 B. Bacteriovorus 1oJikeH ObITh POJICTBEHEH OakTeprodaram, Tak Kak OHU
TOE MAPA3UTHPYIOT HA OAKTEPUIX

0 Jlns ycnenHoro napasutupoBaHus pasmepsl B. Bacteriovorus qosmkHbI
MIPEBOCXOAUTH Pa3MEPHhI KIETKH KEPTBBI

0 Ckopee Bcero, B. Bacteriovorus nonaziaer B KJIIETKy 4epe3
MUIIEBAPUTEIBHYIO BaKyOJIb

o B. Bacteriovorus MOryT UCIIOIB30BaThCS YEJIOBEKOM JIJIS JICUCHUS
OaKTepHaIbHBIX HH(PEKIIUMA

No 5. Yu€éHomy npuHec/IM Ma30K KPOBH MAIMEHTA, HEJIABHO BEPHYBIIETOCS

3 Adpuku. Cpeay CHMITOMOB Y MAITUEHTa OTMEUYEHBI CITYTAHHOCTh CO3HAHUS

U HapylieHue cHa. [Ipu mpoBeeHNM Ka4eCTBEHHON PEeaKIuu KIETOK BBIICICHHOTO
13 KPOBH MUKPOOPTaHHW3Ma Ha MENTHIOTJIMKAH ObLT IMOTYYeH OTPUIIATSIbHBIN
pe3yabTatr. Yem, ckopee Bcero, 00JeH MaiueHT?

OtBet: CoHHOM 060IE3HBIO

0 KnemneBbiM sHIIEhaTUTOM

o CoHHOM 00JIE3HBIO

0 boppenunozom

0 I'enmatutom C

No 6. /lana nmocinenoBaTenbHOCTb, HaXoas1ascs Ha koaupytromnien nenu JJHK.

5" - ATTALIUI'TJATAATI'T - 3’

Kakoil nentua nojiydyuTcst Ipy TPAHCISIAUA TPAHCKPUIITA, TTIOJTYYEHHOTO C 3TOTO
y4dacTka?

Jlist petiieHus 3alaHUs UCTIOB3YHTE TaHHBIC TAOJIUIIBI.



MNepsasn Bropas Gyksa B kopoHe Tperobs
Gyksa byksa
8 KOAOHE Yy u A r 8 KO OHEe

Dden Cep Twp Uumc y
y Den Cep Twp Uwnc u
Nen Cep — - A
Nen Cep — Tpn r
Nei Mpo e Apr Yy
u Nen MNpo e Apr u
Nei Mpo M Apr A
Nen MNpo Mnw Apr r
Une Tpe AcCH Cep y
A Une Tpe AcH Cep u
Une Tpe Nns Apr A
Mer Tpe na Apr r
Ban Ana Acn M y
- Ban Ana Acn Mnn u
Ban Ana My Mnn A
Ban Ana oy Fan r

OrtBet: Met-Tpe-Ana

0 Tpe-Jleun-Uuc-I'nmu-I'uc

0 Met-Tpe-Ana-Iuc

0 Une-Jlen-Luc-I'uc

o Mer-Tpe-Ana

No 7. Ha kakoMm u300pa>keHnH TIpeICTaBiIeHa MeMOpaHa rpaMIlOIOKUTETLHOM
OaxTepun?

Orser:
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No .8. MBanos MBan MBanoBuy pemmn uzyudats permukanuio JJHK. B kakoit ¢daze
KJIETOYHOTO LUKJIA JOJKHBI HAXOUTHCS KIETKH, KOTOPbIEe €My HEOOXOAMMO B3SITh
B KauecTBe 00beKTa?

OtgBer: S-(aza

0 Gl-daza

o S-daza

0 G2-(daza

0 Muto3

No 9. Kakoii 13 TOpMOHOB U€JIOBEKa BBIACIAECTCA OPraHOM, 0003HAYCHHBIM
CTPEJIKOW Ha KApTUHKE?

Otget: CoMaToTponuH
0 [ mrokaron

0 Koptuzon

0 AnpeHanvH

o ComaroTponus

No 10. Ha pucyHke 3 H”HOCTpaHHOTO yueOHHKa IMOKa3aHo JiBa Oemka.
benok, coctaBsitonuii pumaMeHT, sIBISETCS KOMIOHEHTOM IIUTOCKENETa KIETOK
sykapuot. Onpeaenure OMOJOTUYECKYIO POJIb TOM YaCTHU IUTOCKETIETa B KIIETKE:

UE SRR T —K 5

FOFL743 X2 b

Otser: LluToknnes
0 /IBM:KEeHUE KIYTHUKOB



o [lutoxuues
0 JIBmxeHne XpoMocoM B aHadaze
0 Konpaencamus xpomocom B ripodase

No 11. Kakas u3 npeacTaBiIeHHBIX MOJIEKYJ MOKET ObITh MOHOMEPOM OejIKa
(momunenTtuaa)?
OtBer:

OH OH

O OH O

No 12. Ha pucynke mpencraBieHa MUKpOoGoTorpadus KIETKU.

Bri6epute BepHOE yTBEpKI€HUE 00 OpraHeiiax, OTMEUEHHBIX CTPEIKaMU:
Otget: B matpukce npoucxoaut uukia Kpedea

0 B ctpomMe npoucxoaut cBeroBas craaus GOTOCUHTE3A

0 Ha BHyTpeHHe#l MeMOpaHenpouCX0IUT CBETOBas CTaAMs (POTOCUHTE3A

o B marpukce npoucxoaut nuki Kpedca

0 Ha BHemHeit MmemOpane npoucxoauT 1uki Kpedca

o % . 3 " Sat T T NS . 3 s W
S g T X
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0 YBennueHue IKCIPECCUr TeHa TeKCO3HOT0 TPAHCTIOPTEPA, BHOCAIIETO
TJIIOKO3Y B KJIETKY, YMEHBIIIUT OCMOTHYECKOE JaBICHHUE B ATON KIIETKE

0 AKTHUBallUg BHYTPUKIETOUHON MHBEPTA3bl (PepMeHTa, pacIICIUISIONIETO
caxapo3y) YMEHBIIUT OCMOTUYECKOE AaBICHHUE B 3TON KIIETKE

0 OtTOoK HOHOB Kamnus yepe3 K + -BpIHOCAIIME KaHAJIBI HE U3MEHSET
OCMOTHUYECKOE JaBJICHHUE B KIIETKE



