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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma  sBisieTCS  JOMOJIHUTEIBHBIM ~ MApIIPYTOM  IOATOTOBKH,
peaTn3yIoUM U0 TOTOJHUTEILHON 00pa30BaTeIbHOM cpe/ibl st 00yJarommxcs 8 —
11 xmaccoB B XOJi€ MOJATOTOBKH K KOHKypCaM M OJIMIMIIMAJaM €CTECTBEHHO-HAYYHOMH
HaIlpaBJIICHHOCTH. boJblliie BO3MOXKHOCTM B 3TOM IUIAHE OTKPBIBAET MPOEKTHAs
NesATEIbHOCTh, HaIpaBieHHas Ha JAyXOBHOE W NpodecCHOHAIbHOE CTaHOBJICHHE
JUYHOCTH peOeHKa 4Yepe3 OpraHu3allyi0 aKTHUBHBIX CIOCOOOB JIEWCTBUM. YUYEHUK,
paboTast HaJl TPOEKTOM, MPOXOAUT CTAANM TUIAHUPOBAHUS, aHAJIN3a, CHHTE3a, AKTUBHON
nearenbHocTH. [Ipu opraHu3anvi OPOEKTHOM AESATEIbHOCTH BO3MOXXHO HE TOJBKO
WHIUBUyallbHAsl, CaMOCTOSITENbHAs, HO W TpynmnoBas paboTa ydammxcs. ITO
MO3BOJISIET MPUOOpPETaTh KOMMYHUKATHUBHBIE HaBBIKM M yMmMeHus. [locTaHoBKka 3amad,
pemeHre MpoOJieM TIOBBIMIACT MOTHBAIIMIO K TMPOCKTHON  JEATCIBHOCTH W
MpenoiaraeT: lelenojaraHue, npeIMeTHOCTh, UHUIMATUBHOCTh, OPUTHHAILHOCTh B
pelIeHNH TI03HABATEIbHBIX BOIPOCOB, HEOPAMHAPHOCThH IMOJXOJ0B, WHTEHCHUBHOCTH
YMCTBEHHOTO TpYyJa, WCCIEIOBATEILCKUM OMBIT, OPraHU3alUI0 CEMHUOTHYECKOTO
IIPOCTPAHCTBA.

Pemenve onuMmnuagHBIX 3a7a4 MO MaTeMaTUKe, XUMHUU M OHOJIOTUU
3aHMMaeT B OOpa30BaHUM ECTECTBEHHO-HAYYHON HAMpaBICHHOCTH 0c000e MecCTo.
YMeHue pemars oJMMINAAHbIE 3aa4l — 3TO OJIMH U3 OCHOBHBIX IMOKA3aTeNIel YpOBHS
pa3BUTHS, TJIIyOMHBI OCBOCHHS YYEOHOro Marepuana, CIHOCOOHOCTh HEOPAMHAPHO
MbICIIUTB. B Kypce «IloaroroBka k KOHKypcam M OJIMMIIAAJAM €CTECTBEHHO-HAYYHOMN
HAIPaBJICHHOCTH» UCIOJIB3YIOTCS TEXHOJOTUS HCCIEOBATEIILCKOTO OOYYEeHHUS W
TEXHOJIOTUSI y4eOHOTO MPOEKTUPOBAHUS, KOTOPHIE MOMOTAIOT MPEOI0JETh TOCIIOCTBO
«3HAHHEBOTO» IMOJX0/Ia B MOJb3Y «JIEITEIbHOCTHOT0», MO3BOJSIOUIETO MPOIYKTHUBHO



ycBaWBaTh 3HAHUS, YYUTHCS HMX aHAIM3UPOBATh, clenaTh UX Ooyiee MPaKTHKO-
OPUEHTHUPOBAHHBIMH.
Bua nporpaMMsbl — MOyJIbHAS.

[Iporpamma mpencTaBisieT co0OM  COBOKYMHOCTh 4-X  CaMOCTOSITEIBHBIX
JIOTHYECKH 3aBEPILIECHHBIX KypCOB, KOTOPbIE pEaIn3yloTcs B OYHOM dopMe.

e Hassanme kypca ®opma o0yueHust Kaace
o0yuarwuerocst
1. | TloaroroBka K KOHKYpPCY HAy4HO- O4Has 9-11
TEXHOJIOTUYECKHUX ITPOEKTOB.
2. Penrenue onuMnuaageIX 3amad ouHas 9-11

OCHOBHBIE XAPAKTEPUCTHUKU ITPOI'PAMMBI

1.1. HanpaBJjieHHOCTH MPOTPAMMBI

[IporpammMa MMeET €CTeCTBEHHO-HAYYHYIO HANpPaBJICHHOCTb, B CBS3H C
3TUM PACCMATPUBAIOTCS TPH AKTYyaJIbHBIX ACHEKTa U3YUEHUS:

- TEOPETUUYECKUI: TPOEKTHAS JEATEIbHOCTHY PEIICHUE OJMMITUATHBIX
3aa4 paccMaTpPUBAIOTCS KakK CpeAcTBO (OpMUpOBaHHS 00pa30BaTEbHOTO
MOTEHI[MaNa, CO3/1aeT y OOYyYAIOIINXCsl MPECTaBIIEHNE O HAyYHON KapTUHE MHUPA,
dbopMHUpyeT HayyHOE MHPOBO33PEHHUE, 3HAKOMHUT C METOJIaMH HAy4YHOIO
ITO3HAHUSI OKPY>KAIOLIEr0 MUPAa;

— 00111e00pa3oBaTeNbHbIN: MPOEKTHAS JCSATENbHOCTh U  pEUICHUE
OJIMMITMAJIHBIX 33Ja4 MPEAyCMATPUBAIOT BBICOKHI YpPOBEHb MBICIUTEIbHBIX
MpOILIECCOB M  CAMOCTOSITEBHOCTh B Ipolecce 00ydeHus, (HOpMHUPYIOT
MPaKTUYECKUE HABBIKM aHaidu3a HHGOpMALMKM, CaMOOOYYEHHs, CTUMYIHUPYET
CaMOCTOSITENIbHYIO padoTy yJaluxcs;

— MPaKTUYECKUN: TPOEKTHAS EATEIbHOCTh U PEIICHUE OJIUMIINATHBIX
3a/la4 Pa3BUBAIOT YMEHUS BBIJBUraTh THUIOTE3bl, CTPOUTH TEOPETUUECKUE
MOJIEJIM, TJIAHUPOBATh M OCYUIECTBISATH ONBITHI, AHAIU3UPOBATH PE3YJbTATHI
AKCIIEPUMEHTOB U J€JIaTh BHIBOIBI.

[IporpamMma cocTaBieHa Ha OCHOBE TpPeOOBaHUN K YPOBHIO MOJTOTOBKU
oOyuvaronuxcsi (BbIIIYCKHUKOB) B COOTBETCTBUU C TpeOoBaHusiMu DenepalibHbIX
rocyJapCTBEHHBIX 00pa3oBaTebHBIX cTaHaapToB (PI'OC) ocHOBHOTO 00IIETO,
cpeaHero (IoJIHOro) o0Iero oopa3oBaHusl.

1.2. Anpecat nporpamMmmbl

[Iporpamma amgpecoBaHa oOydwatonumcs OT 13 Jer W TpenHa3HadyeHa s
IIKOJIBHUKOB 9 - 11 KJIaccoB ¢ TMOBBIMIEHHBIM YPOBHEM MOTHBAlMU K OOYYCHHIO,
KETAroNMX pa3BUTh HaBBIKM XX| Beka, MOJYyYUTh YIIIyOJICHHBIE TEOPETHUECKHE U
NPaKTUYECKUE 3HAHUS Y HABBIKHU 0 AKTYaJIbHBIM B HACTOSIIEE BpEMs HAIlPaBJICHUSIM B
€CTEeCTBEHHO-Hay4HOU cepe.



1.3. AKTyaJIbHOCTH NPOTrPaAMMBbI

AKTyaJIbHOCTh IporpamMmbl OOyCJIOBJI€HAa TEM, 4YTO B HACTOALIEE BpeMs
IIPOEKTHASI HMCCIENOBATENbCKAsA MEATENIBHOCTh YYalllUXCA MpPOINKCcaHa B CTaHAApPTE
o0Opa3oBaHMs, MPOrPaMMbl BCEX IIKOJbHBIX MPEAMETOB OPUEHTUPOBAHBI HA JaHHBIN
BUJ JI€ATEIbHOCTU. TakuM 00pa3oM, MPOEKTHas HCCIEN0BATENbCKasl EATEIbHOCTh
yuyaliuxcs CTaHOBUTCS Bce OoJsiee akTyaldbHOW B COBpeMEHHOMW menaroruke. Hayunts
pebEHKa peliath OJUMIIMAHBIE 3a/ladyd WM O0ECHeYUTh BO3MOXKHOCTH JIOCTYyNa K
TaKUM 3a7auaM uepe3 JOIMOJHUTEIbHOE 00pa30BaHUE SIBISIETCS OJHOW M3 BaXKHBIX
3a/ad.

1.4. OTtian4yuTe/ibHbIe 0CO0CHHOCTH/HOBU3HA MPOTrPAMMBI

VY4eHHKY C TOBBIIIEHHBIM YpPOBHEM pa3BUTHUS CIOCOOHOCTEN HEJOCTATOYHO
3HAaTh MaTepuali, W3yyaeMblil Ha 3aHATHAX B IIKojie. Emy HeoOXxoaumo co3naTh
TBOPUYECKYIO Cpey I CaMOpeaIn3aliy, HAy4YUTh HAXOAUTh HECTaHJAPTHBIC PEILICHMS.
Cucrema JOMOJHUTENBHOTO O00pa3oBaHUs OPHEHTHPOBAHA HA MPEIOCTABICHHE
JOTIOJTHUTENBHBIX BO3MO>KHOCTEHN TUTS IIPOSIBJICHUS WHTEJJIEKTYaJIbHOU
VH/IMBUYaIbHOCTH 00yYaloIIerocs, Ha €ro CaMooIIpeIeIeHue U CaMOpeaTN3aliHIo.
OyHKIMOHUPYS B CHCTEME JOIOJHUTENBHOTO OOpa3oBaHMs, IaHHas MporpamMma
IIPENOCTABISACT JONOJIHUTENIBHBIE BO3MOXXHOCTH JUIA  Pa3BUTHS  OJAPECHHBIX U
BBICOKOMOTHBUPOBAHHBIX K OOYYEHHIO JETeH, NOCTHKEHUS Ka)JbIM OOy4aroluMCs
MaKCUMaJIbHBIX WHIMBUIAYAJIBHBIX pE3yJbTaToOB. B Xxoxe peamu3anyu NporpaMMsl
pemaeTcs 3ajada BOCHUTAHUS IIMPOKOIO MHUPOBO33PEHUS, CTUMYJIHMPYETCS MUHTEPEC K
riIyOOKOMY  HMCCIIEZIOBaHUIO  JHOOOrO  3aTPOHYTOrO  BOIPOCA,  Pa3BUBAIOTCS
AQHAJIMTUYECKUE HABBIKM, IIOCIEAOBATEIbHO PACHIMPSAETCA AapCEHANT 3KOJIOTUYECKHUX
3HAHUU U NIPEACTABICHUMN.

YuureiBas pasHbI BO3PACT M Pa3HbIM ypPOBEHb NOATOTOBKHM, ONTUMAJIBbHBIM
OyAeT IMOCTPOEHUE WHIMBUIYaJIbHBIX OOpa30BATENIbHBIX TPACKTOPUH IJI KaKJIOTo
y4acTHHUKA, NpUYEM YUYEHHMKY JOJDKHA OBITh IPENOCTaBlIeHA M cBOOOJA BbIOOpa ITOM
TPACKTOPUM. YUYEHUK MOXKET MPUNTH Ha 3aHATHE, 4YTOOBl MOJYYUTh KPATKYHO
KOHCYJIbTAllMIO U 3aJaHue JUIsl MHAWBHUIYaJIbHOM paboThl, YTOOBI MpOpeIaTh 3a1ayu
ONpeAeNEHHOr0 THUIA, Pa300paTh TEOPETUUYECKUN BOMPOC, MOJUCTATh HEOOXOIUMYIO
autepatypy, nopadotars 3a [IK. Ha 3ansaTusx yuamniyecs mo3HaKOMSITCS ¢ MaTepUaIoM
3a/1a4 pa3HOTO THUIIA U YPOBHS CJIOKHOCTH U MX pelieHusAMU. B urtore, BceMm ydamummcs,
MHTEPECYIOIMUMCS MaTEMaTUKOM, MPEIOCTABIISIETCS IIMPOKOE IOJIE ACATENBHOCTH, Ha
KOTOPOM KaXKIbli YUYEHHMK CMOXET IoaoOparh 3ajaud ans cels, a 3amauu Oosee
CIIOKHBIE OyIyT pa300paHbl IIPU COBMECTHOH pabOTe B IpyHIe WIM Ha 3aHATUSAX C
IIOMOILBIO YUUTEIIA.

OtimunTebHbIE 0CO0EHHOCTH IPOrPaAMMBbI



OTnuYuTeNnbHOM OCOOCHHOCTBIO MPOrpaMMBbl  SIBIISIETCS. €€ IpaKTH4YecKas
HAIIpaBJIICHHOCTh HAa MOATOTOBKY K YYaCTHIO B OJIMMIIMAJNAX E€CTECTBEHHO-HAYyYHOU
HAIIPaBJICHHOCTH M BO BcepoccHiICKOM KOHKYPCE HAayYHO-TEXHOJIOTMYECKUX IIPOEKTOB
«bonpmme BbI3OBBY. IIporpamMma nmocTpoeHa Ha OpUHLUMIAX — MPOOJIEMHOIO
JESTEIIbHOCTHOTO MOJIX0/a. 3HaUUTENIbHAs YacThb BPEMEHU OTBOJIUTCS (POPMUPOBAHUIO
IIPAKTUYECKUX HABBIKOB ITIOCTPOEHUS HKCIIEPUMEHTA U aHAIN3a JAHHBIX.

JU71s BBITIOIHEHUS TaHHOM MPOrpaMMbl MOKET OBITh HCIOJIb30BaH UIUPOKUN KPYT
COBPEMEHHBIX Y4eOHBIX MOCOOUH (B TOM YHCIIE COMPOBOXKIAAIOIIMXCS Pa3HOOOPa3HBIMU
pecypcHbIMU MarepuajamMu B IuppoBoM (opmare anas paboOThl Ha KOMIBIOTEPE H
MHTEPAKTUBHOM JIOCKE), KOTOPBIE MPEAYyCMAaTPUBAIOT COYETAHHE TPAAMIIMOHHBIX (HOpM
paboOThl C MHHHOBALIMOHHBIMU.

BoinonHss uensiiit psaa GyHKIMM, 0IMMINMAAE CIIOCOOCTBYIOT (POPMHUPOBAHUIO Y
JIETEW HAaBBIKOB CaMOCTOSITENIbHOM OpraHu3aluy Y4eOHOH NeATeIbHOCTH, IIIyOOKOMY U
IIPOYHOMY YCBOCHHUIO 3HAaHMM, Pa3BUTHIO HECTAHIAPTHOIO MBILUICHHS, TBOPYECKOU
VWHULAATUBBI, CO3JAI0T YCTOMYMBBIE IIOJIOXKMUTENIBbHbIE AMouuu. OnuMImagHoe
JIBUKCHHE  OCYIIECTBISIET TOMCK IOHBIX  TajJaHTOB, OIpeaenseT Haubojee
MOJITOTOBJIEHHBIX, OAAPEHHBIX YUYAIIUXCS, IPOSIBUBIINX OCOOBIM HHTEPEC K H3y4aEMOMY
peaMETY.

Eme onHOW BaXHOW OTIMYUTENBHOM OCOOEHHOCTBIO MPOTPaMMbI SIBISIETCS
UHTETpalust JBYyX TMPOrPECCHUBHBIX METOAMK OpraHu3aluud  0o0pa3oBaTeIbHOU
NESATEIbHOCTH.

1. BreiTaruBaroniass Mozens oOpa3oBaHMs. DTa MOJEIb HCIOJIb3YETCS IpHU
pa3paboTke M peanu3aliy 3JIEMEHTOB TelMU(]UKAINKN, COMPOBOXKIAIONINX y4eOHBIN
npouecc. biaronaps aTomy ynaéres:

- npuUIaTh peajnu3yeMol CHUCTeMe 00pa3oBaHUSI MPAKTUUYECKYIO IIEHHOCTH,
YTO MOTHUBHUPYET YUYEHHUKOB K MNPO(EeCCHOHATBHOM HMHTEPIPETAMU IMOTYYEHHBIX
pe3yIbTaTOB;

- n30aBUTHCSI OT BCErO JIMITHETO B 00pa30BaTeIbHON KOHICTINHU (yIaduTh
"oOpa3oBaTeNnbHbIN mIyM");

- npuIaTh 00pa30BaHUIO TAKYIO TPACKTOPHIO, B KOTOPOU MPEABIAYIINI dTam
ObUT OBl YaCThIO MOCIEAYIOLIETO, TEM CaMbIM MOYKHO PACCUUTHIBATH HAa SBOJIIOIMIO B
MBICJIUTEJIBHOM ~ JIEATEJIbHOCTH  Y4YalluXcs, a TakKe€ OCO3HaHUE BaXHOCTH U
HEOOXOMMOCTH MOJYYEHHBIX HABBIKOB.

2. [eliMuuxanust — 3T0 TEXHOJOTHUS, peaTn3yromias TPUMEHEHUE UTPOBBIX
METOJMK B HEUTPOBOM KOHTEKCTE.

YpoBeHb 0CBOEHUSI MPOrPaMMBbI — YIITyOJEHHOE U3YyYEHUE MAaTEMATUKH, XUMUN
u Ouonornu B (hopmare 3aJaHUI OJIUMITHA]] M KOHKYPCOB.

1.5. O0beM U CpoOK 0CBOEHHS MPOrPAMMBI



O6bem nmporpamMmmbl — 170 gacoB:

- IloaroToBka K KOHKYpCY Hay4YHO-TEXHOJOTHUECKUX MTPOECKTOB (68 4acoB),
- Pemenue onummnuaaHpIX 3aj1a4 1Mo mareMmaruke (34 gaca),

- Pemenue onumnuaaHbix 3a1a4 mo ouonoruu (34 gaca),

- Permienne onuMnuaaHbIx 3aa4 no xumuu (34 gaca).

Cpok peasizanuu nporpaMmmsl — 1 ro.

1.6. Lesn 1 3a1a44 NPOrpaMmbI

Lea» mnporpaMmbl — TOATOTOBKA YYAIIUXCA K YCHEIIHOMY Y4YacTUIO B
KOHKypcax M OJuMIuazax U (QOpMUpOBaHUE y JI€T€d HABBIKOB CaMOCTOSTEIHLHOU
opraHu3alMi y4eOHOM JESITeNIbHOCTH, pa3BUTUE HECTAaHAAPTHOTO MBILUICHUS H
TBOPYECKON MHUIIMATHUBBI.

3agaum nporpamMmsl
1. O6yuaromue:

o0ecrnevynTh BHICOKUI YpOBEHb MPUMEHEHUS 3HAHUN ydanuxcs, chopMUpOBAThH
KOHCTPYKTHUBHO JTyMaroIlylo, CBOOOHYIO U TMHAMUYHYIO B CBOUX MOCTYIIKaX
JMYHOCTb, KOTOpast Obli1a ObI CIOCOOHA UHTETPUPOBATHCS B CUCTEMY MUPOBOM U
HAI[MOHAJIbHBIX KYJIBTYP;

- 00ecrneunTh MOHUMAHUE YYAIIUMHUCS CYIITHOCTH MPOoOJIeM, TIOHSITHI, 3aKOHOB,
B3aUMOCBSI3H TEOPUU U MTPAKTUUECKOTO UCIIOJIb30BAHMUS;

- crmocoOCTBOBAThH OBJIAJICHUIO 3HAHUSIMU U YMEHUSIMU sl aHAIIA3a U
CHUCTEMAaTH3AINHN HAYYHOU HH(POPMAIINU, HEOOXOAMMBIMHU JIJIS1 TIPOOJIKEHUS
00y4eHHs Ha CJIEIYIOUIEH CTYIEHU, U3YYEHUSI CMEXHBIX JUCIUIUIMH,
MIPUMEHEHHUS B IOBCETHEBHOM JKU3HU;

- BOOPYXHUTH yUalTUXCsl METOJIaMU Y TPUEMaMU YMCTBEHHOM paboTHI,
BAXKHEUIIIMMU KaTETOPUSAMHU HAyYHOI'O 3HAHUS, JIOTUKOW I'eHe3a HAYYHOTO
MO3HAHUA: OT SIBJIEHUH U (aKTOB K MOJIETISIM U THIOTE3aM, Jlajiee K BHIBOJAM,
3aKOHaM, TEOPHUSIM, UX ITPOBEPKE U MPUMEHEHUSAM, XapPAKTEPHBIX JIJI1 HAYYHO-
UCCIIE0BATEIBLCKOM 1€ TENBHOCTH.

2. PazBuBaromue:

- B3aMMOCBSA3aHHOE KOMMYHUKATHUBHOE, COIIMOKYJIbTYPHOE U KOTHUTHBHOE
Pa3BUTHE YUAIINXCS, UX PEUEMBICIUTEILHBIX CIIOCOOHOCTEN, IMOIIMOHATILHOM,
BOJICBOH, JEATEILHOCTHON Y MOTUBAITMOHHOM c(ep TUYHOCTH; pPa3BUTHE TTaMSITH,
BHUMaHUsI, BOOOpaXEHUSI,;



- (opmupoBaHue NOTPEOHOCTU K CAMOCTOSITEILHON MMO3HABATEIbHON
NESATEIbHOCTH U PeDICKCHH.

- Ppa3BUTHE HECTAHJAPTHOTO MBIIUICHUE, T.K. BOIIPOCHI U 3aJa41 OJIMMIINA]]
paccuuTaHbl Ha TBOPYECKOE HECTAHAAPTHOE MBILIJIEHUE, HA YMEHHUE PAacCy X IaTh
U JIeJ1aTh BBIBOIbI, HA CHOCOOHOCTH CAaMOCTOSITEIIbHO AHAJIM3UPOBATH
UMEIOIIYIOCS HHPOPMALIUIO.

3. BocrourareapHBbIE:

- (popmupoBaHue ONpeaeIEHHOr0O MUPOBO33PEHHUS], TPOTUBOIEUCTBYIOIIETO
TEPPOPU3MY U IKCTPEMHU3MY, CBI3AHHOTO C YCTOSIMU U OOBIYASIMH,
HallMOHAJIbHBIMU U KYJIbTYPHBIMH TPAJULIUSIMU, UCTOPUEN PETHOHA,
MEXHAIMOHAIBHONU U MEXPEIIUTUO3HON TOJEPAHTHOCTHIO;

- BOCIUTAaHHE TYMAaHUCTUYECKOTO MUPOBO33PEHUS, YBAKEHHUS K TIPEICTABUTEIIAM
JIPYTUX KYJIbTYp, TaTPUOTH3MA; (HOPMUPOBAHUE CHCTEMBI IIEHHOCTHBIX
OpHEHTAlM/A, HDABCTBEHHBIX U 3CTETUYECKHUX B3IJISIOB; BOCIUTAHUE KYIbTYPbI
0O011IeHN s, YyBCTB, MIOBEICHUS, TOTPEOHOCTH B CAMOBOCITUTAHUU.

1.7. Ilnanupyembie pe3yabTaTbl 0CBOCHHS NPOrpaMMbl
1. [IpenmeTHBIE pe3yabTaThI:
- yrayOJlIeHHOe W3y4YeHHEe TEOpUHM U TMPAKTUKU OpraHM3allH  MPOEKTHO-

I/ICCJ'IGILOBaTCJ'ILCKOﬁ ACATCIBHOCTH, MCTOAOB HCCICAOBAHUA MW IIO3HAHUI,
q)OpMI/IpOBaHI/Ie MMO03HABATEILHOU CaMOCTOATCIIbBHOCTH,

- TIOBBIIMICHHBIM  YPOBEHb HMHAWBUIyATU3AllMUd  OOy4YeHHUs, CBS3aHHOH C
HaIMpaBJICHUSIMU TPOCKTHONH pabOThl M HHIAUBUIAYAIbHBIMU OCOOCHHOCTSIMU
y4aluxcs;

- IIHAPOKOE UCTOJIb30BAHUE KOMITBIOTEPHBIX MPOAYKTOB yUeOHOTO Ha3HAUYCHHUSI.

2. MeTanpeaMeTHbIe Pe3yIbTaThl:

- CHOCOOHOCTh COOTHOCHUTH M OIICHHBAaTh PE3yJbTaThl CBOCHU JESATEIBLHOCTH C
MMOCTaBJICHHOM I1EJIBIO;

- HCIOJIb30BaHME ITU(POBBIX TEXHOJOTHIN B KAU€CTBE HHCTPYMEHTA JTOCTHUKEHUSI
1IN,

- ocyuiecTBiIieHHEe caMopedieKCuu U pedIeKCHu AesTeIbHOCTH TPYIIIIHI.

3. JIuuHOCTHBIE PE3yIbTATHI:

NOHUMAaHUE U MPABUIBHOE OLIEHUBAHNUE CBOMX BO3MOXKHOCTEH;
- pa3BUTHE HABBIKOB I'PYNIIOBOr0 OOLIEHUS, YMEHHS padOTaTh B KOMaH/E;
- 00yuyeHue palroHAILHOMY PacIpeIelIeHUI0 BpeMEHHU padoThI;

- ¢opmupoBanue crnocoOHOoCcTed A(PGhEeKTUBHO pachpenensTb podud B XOJe
BBITIOJTHCHUSI KOMaHTHON PabOTHI.



2. OPTAHUBAIIMOHHO-IIEJAT'OI'MYECKHUE YCJI0OBUA
PEAJIN3ALIMU TPOTPAMMBI

2.1. SI3bIK peanu3anuy NPOrpamMMbl

Peanuzanus  10ONOJHUTENBHON — 0011€00pa30BaTEIbHON  O0IIEepa3BUBAIOIIEH
nporpammel  «lIoAroroBka K KOHKypCcaM €CTECTBEHHO-HAy4YHOM HaIpaBICHHOCTH
OCYILECTBIISIETCS Ha TOCYJapCTBEHHOM si3blke Poccuiickoil ®@enepanuu (Ha pyccKoM
S3BIKE).

2.2. @opma o0yuyeHHsI: OUHAas.

2.3. OcobeHHOCTH peanm3anuu nporpamMmmsel. [IporpaMma coCTOUT M3 YETHIPEX
CaMOCTOATENbHBIX KYpPCOB, KOTOpPbIE MOXHO MPOXOJUTh IO OTACIbHOCTH WIH
COBMENIATh:

- IloaroroBka K KOHKYpCY Hay4HO-TEXHOJOTUYECKHUX MTPOEKTOB,

- Pemenue onumnuaaHeix 3a7a4 Mo MaTeMaTHKE,

- Pemenune onumnuaHbix 3a7a4 1Mo OMOJIOTHH,

- Pemienrie onmumMnuaaHbIix 3a/1a4 M0 XUMUH.

2.4. YcaoBus Habopa u popMHpPOBAHMSA IPYNIT

Ha oOyuenue 3aumcnsrorcs ydammecs 9-11 kmaccoB o0mieoOpa3oBaTenbHON
IIKOJIBI C TOBBIIICHHBIM YPOBHEM MOTHBAIIUH K O0yUYEHHUIO:

1. mopmaBmIMe 3asBKY M MPOIIEIIINE KOHKYPCHBIN 0TOOD;
2. noOemuten W TpU3EPHl  OJIMMIIMAL M JIPYTUX HMHTEIUIEKTyaJIbHBIX
KOHKYPCOB.

VYca0BUST KOHKYPCHOTO OTOOpa TapaHTUPYIOT COOJIIOJICHHE MpaB ydyalluxcs B
00JIaCTH JIOMOJIHUTENILHOTO 00pa3oBaHUsl M OOECNEeYMBAIOT 3a4yMCIeHHE Hauboiiee
CHOCOOHBIX U TIOJTOTOBJIEHHBIX O0YUYaAOIIUXCSI K OCBOSHHUIO MPOTPAMMBI.

YcnoBus opMUpoBaHUS TPYII:

- COCTaB Py — PAa3HOBO3PACTHOM;

- JOITyCKAeTCsl JOTIOJTHATEIbHBIN Habop oOyJaronmxcs Ha
BBIIIIEH3JI0’KEHHBIX YCIOBUSIX Habopa.

2.5. @opMbl OPraHu3aUM U NPOBeAeHUE 3aHATHI

@®opMbl OpraHu3anum 3aHATHH: ayIUTOPHBIE 3aHATHS N10JI HENOCPEACTBEHHBIM
PYKOBOJCTBOM IPENOJABATENS.
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®opMbl  NpOBeAeHMS  3aHATHI:  KOMOMHUPOBAHHBIE, TEOPETUYECKHUE,
IPaKTUYECKHUE, KOHTPOJIbHBIE.

®opMbI OPraHu3aluM AeATeJIbLHOCTH 00y YAKIINXCS:
- ¢dpoHTanbHas: paboTa negarora co BCEMH y4alluMUCS OJTHOBPEMEHHO;
- TpYIIOBas: OpraHu3anusi paboThl B MajblX TpyIax, B T.4. B mapax, s

BBIIIOJIHCHMS OIMPCACICHHBIX 3a/1da4,; 3aJaHUC BBIINIOJIHACTCA TAKUM 06p330M, YTOOBI OBLI
BHACH BKJIAJ KAXXIOI'0 Y4alICTOC,

- KOJUICKTHBHAA: OpraHu3alusdg HpO6JIeMHO-1'[OI/ICKOBOFO B33PIMOI[€I>1CTBI’I5I
MCKIAY BCECMU ICTbMHU OJHOBPCMCHHO,

- WHUBUyaJIbHAS: OPTaHU3YeTCs JUIsl pabOThl ¢ OJAPCHHBIMU JIETHMH I10
pemeHnio 0oJiee CIOKHBIX OJUMITMATHBIX 3aJaHUi; IS KOPPEKIHH MpoOeoB B
3HAHMSX U OTPAOOTKU OTAEIbHBIX HaBBIKOB JIJISl YYEHUKOB, MPOMYCTUBIINX 3aHITHS.

Pexxum 3ansaTuid. [Iporpamma peanusyercs B T. ByneHHoBcke B ouHOM (opme
OJIMH pa3 B HEJEJIO 110 JIBa YYEOHBIX Yaca.

2.6. OcHOBHBIE METO/IbI peaJIN3aliH COAEPKAHNS NPOTrPAMMBI

Pabota B pamkax mporpaMMbl MpeArnogaraeT HHTETPaLUIo CASAYIOUNX METOIUK:
1. BertsiruBaroniast MoJiesib 00pa3oBaHus;

2. I'eiimuukanms.

BoiTsiruBanomas mojesib 00pa3oBaHus

BoiTaruBaromas Mojelib MCHOJIb3yeTCsl HaMU NpHU pa3paboTKe U peanu3aluu
AJIEMEHTOB TeMudUKAIINK, COMPOBOXKIAOIIMX yU4eOHBIA mpoliecc. biaromaps 3Tomy
HaM yJa€Tcd 3a CUYET JEJIOBBIX UTD:

- NpUAATh peaTu3yeMoil cucteMe oO0pa30BaHUs MPAKTUYECKYIO LIEHHOCTb,
YTO MOTHUBHPYET YUYEHHUKOB K MpOo(ecCUOHATBbHOM HWHTEPIpPETAlUU MOTYyYEHHBIX
pE3yJIbTaTOB;

- MU30aBUTHCS OT BCETO JIMITHETO B 00pa30BaTeIbHON KOHICTINU (yIaaUTh
"oOpazoBaTenbHbIN TIIyM");

- npuaaTh 00Pa30BAHUIO TaKYIO TPACKTOPHIO, B KOTOPOW MPEIbIAYIINI Tamn
ObLT OBl YaCTHIO MOCJIEAYIOMIEro, TEM CaMbIM MOXHO PACCUMTHIBATH HA DBOJIIOIHIO B
MBICJTUTEILHON  JEATEIbHOCTA y4YallluXcs, a TakKe€ OCO3HAHUE BAXKHOCTH H
HEO0OXOMMOCTH TTOTYYCHHBIX HABBIKOB.
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I'eiimuuxanus

[eiimudukamss — 3TO TEXHOJIOTHS, peaau3ylomas MPUMEHEHHE WIPOBBIX
METOJIMK B HEUTPOBOM KOHTEKCTE.

OO0mIeit 11e1pI0 UCTIONB30BaHMS TeHMU(UKAIIMN B paMKaX MPOTPAMMBbI SIBIISICTCS
MOBBILICHUE MOTHBALIMY YYAIUXCA U UX JAIbHEUIIIEE BOBJICUEHUE B IESTEIBHOCTD.

B pamkax mnporpammbl dopmar reMMubUKAUKM TIpenoyiaraeT IPOBEJACHUE
BHYTPH KaXJOr0 MOJIYJA PEUTHHTOBOTO COPEBHOBAaHMS C Iporpecc Oapamu,
obecrieynBarOIIel yJanuMcs MOTHBALIMI0O U KOMIUIEKCHOE OCBOCHHE KITFOUEBBIX
HaABBIKOB Y KOMITCTCHITHH.

YUEBHbBIN ILUIAH
KonTakTHast padora
00y4arouuxcs ¢

npenojaBarejieM, YacoB @opMbI KOHTPOIsE /
aTTecTanuu

Ne | HaumeHoBaHuMe MOIYJIS

Teopuss | [IpakTuka Bcero
IHOAI'OTOBKA K KOHKYPCY HAYUYHO-TEXHOJIOI' MTUECKHUX [TPOEKTOB

1. Paznen 1. ®opmar 4 6 10
Bcepoccuiickoro koHkypca
HAyYHO-TEXHOJIOTHYECKHUX

IIPOEKTOB
2. | Pazgen 2. Dramnbl 10 30 40
MIPOEKTHOM ESATEIbHOCTH
3 Paznen 3. Obopmienue 4 14 18 3alMTa IpoeKTa
IIPOEKTa
Hroro: 18 50 68

PEINEHUE OJINMMIINATHBIX 3ATAY

1 Moayns 1. Marematuka. 10 24 34 TECTUPOBAHUE
Pemenne onumnuamHbix
3ajgau

2. |Monaynsb 2. buonorus. 10 24 34 TECTUPOBaHUE
Pemenune onuMnuaaHbeix
3aja4

3 | Mogyns 3. Xumus. 10 24 34 TECTUPOBaHUE
Pemenune onumnuaHeix
3a1a4y

Hroro: 30 72 102




KAJIEHJIAPHBIN YYEBHBIN 'PAO®UK

JlaTa Koua-Bo Koua-Bo
JlaTa Hayana Koua-Bo .
HaumenoBanue moayast I'ox 00ydeHust OKOHYAHUSA yueOHbIX .| Yy4eOHBbIX Pesxxum 3ansTuii
0o0y4eHust YueOHBbIX JTHel
o0yueHust Helelb 4acoB

I[MTOAT'OTOBKA K KOHKYPCY HAYYHO-TEXHOJIOI'MYECKHX ITPOEKTOB

IToaroroBka Kk KOHKypCy 1-i1 01.10.2026 18.02.2027 17 34 68 JBa pa3za B Hexaeno
Hay4HO-TEXHOJOTHYECKUX I10 JIBa ypOoKa
IIPOEKTOB

Pemenue  onuMIMagHBIX 1-i 01.10.2026 18.02.2027 17 17 34 OnuH pa3 B HENENIOo
3ama4y. MaTtemaTuka. [0 /IBa ypoKa
Pemenue  onuMnuaaHbIX 1-i 01.10.2026 18.02.2027 17 17 34 OnuH pa3 B HENENIo
3amad. buonorus. 10 JBa YPOKa
Pemrenue OJIMMIINAIHBIX 1-i1 01.10.2026 18.02.2027 17 17 34 OnuH pa3 B HENEIO,

3agad. XuUMUsL.

0 JIBa YpOKa







PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA

«[IOAI'OTOBKA K KOHKYPCY HAYUHO-TEXHOJIOI'MYECKHUX
INPOEKTOB»

Kypc npeanaznauen miis yyanuxcs 9-11 knaccos.
Coneprkanue Kypca 6a3upyercs Ha OCHOBaX BEJICHUSI POEKTHON pabOThI,
METOJI0JIOTUY HAYYHOTO UCCIIEIOBAHUS U TPAAULIUAX O(POPMIIEHHUS TAKOTO poia
TEKCTOB.
B conepxannn Kypca MOKHO BBIJAEIUTH TPU HAIIPABJICHMUS:
l. 3HaKoMCTBO ¢ popmaToM Beepoccniickoro KOHKypca HaydyHo-
TEXHOJOTMYECKHUX IPOEKTOB U aHAJIN3 IPOEKTOB MPEABIAYLINX JET.
2. dopmHUpOBaHUE 3HAHUM O CTPYKTYpE, COACPIKAHUH, dTallaX, METOIAX
MCCIIEIOBATENIbCKON U MMPOEKTHOU padOTHI.
3. Pa3BuTre ymenuil no opopmiieHuIo npoekra (TEKCTOBOIO ONUCAHUS,
[PE3EHTALIUN, TE3UCOB).
VYyamuecs: 10/KHBI BIAJETh MOHATUSAMU: a0CTpaKIus, aHAU3, alnpoodaius,
oubnuorpadus, rurnoTe3a UCCIECIOBAHMS, JEAYKLINS, 3aKOH, KOHLIETILINS,
MOJIEJIMPOBaHUE, HAONIIOIEHUE, HayKa, 000011eHIE, 0OBEKT UCCIIEI0OBAHUS, IPEAMET
UCCIIEJOBaHMsI, IPUHLIMII, PELIEH3Us], CHHTE3, CPAaBHEHUE, TEOPHUSL, (PAKT, IKCIIEPUMEHT.
VYyamuecs 10KHbI BIAJETh HABBIKAMU:
— reHepanuu uaen, mpodiemMaTu3auy, nejernojgaranus 1 GopMyIupoBaHus
3aJ1a4M, BbIIBM)KEHUS TUIIOTE3bI, IOCTAHOBKH BOIIPOCA (IIOMCK TMIIOTE3bI),
(bOopMyIIMPOBKYU MPEAION0KEHUS (TUIIOTE3bI), 000CHOBAHHOTO BBIOOpa crocoda
WIM METOJ1a, IIyTU B AESTEIBbHOCTH, IUIAHUPOBAHUS CBOEH J1€ATEIBHOCTH,
caMoaHam3a u pedJIeKCcuu;
— noucka MH(POPMAIIHIO 1O KaTajaoram, KOHTEKCTHOTO TOUCKa, B
runeprekcre, B IHTepHET, (hopMyIHpoBaHUs KIFOUEBBIX CJIOB;

B pesynbraTe ocBoeHUs y4eOHOTo Kypca o0ydarouics J0KEeH YMETh:

- bopMyIMpOBaTh TEMY UCCIIEI0BATEIHLCKON U TPOCKTHOM PabOTHI,
JIOKa3bIBaTh €€ aKTyaJIbHOCTh;

- COCTAaBJISATh MHAVMBUIYAJIbHBIN [UIAH UCCIIEI0BATEIBLCKON U IIPOEKTHOM
paboThI;

— BBIJICNISATH OOBEKT U TIPEIMET UCCIEA0BATEILCKON U MMPOSKTHOM pabOTHI;

— OTIPENIEIATH 1eNb U 33141 UCCIIEA0BATEILCKOU U MTPOSKTHOW pabOTHI;

— paboTaTh ¢ pa3TUIHBIMA HCTOYHHKAMH, B TOM YHCJIE C
MEPBOMCTOYHUKAMH, TPAMOTHO UX IIUTUPOBATH, OPOPMIISTH
oubmmorpaduuecKre CChIIIKA; BBIOMPATh M MPUMEHSATH Ha MTPAKTUKE METOTbI
HCCJICIOBATEIIbCKOU EATEILHOCTH, aJIcKBaTHBIC 3a/1a4aM UCCIICTOBAHMS;
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- 0hOpPMIIATH TEOPETUUECKHUE U IKCTICPUMEHTAIILHBIE PE3yIbTaThI
HCCIIEIOBATENIbCKOM U MMPOEKTHON padOoTHI;

- PEIEH3UPOBAThH YYXKYIO UCCIIEI0BATEIBCKYIO HIIA TPOCKTHYIO PaboTYy;
— HaOII0IaTh 32 TEXHOJIOTUYECKUMU/ONOJIOTHUYECKUMU/IKOJIOTUYECKUMU/
COIIMAJILHBIMH SIBJICHUSIMMU;

- OTHMCHIBATH PE3YJIbTAThl HAOIIOICHHUM, 00CYX1aTh MOJTyYeHHbIE (DAKTHI;

— IPOBOJUTD HKCIIEPUMEHTHI/OTIBITHI/UCCIIEI0BAaHUS B COOTBETCTBHHU C
3a/1ayaMu, OOBSACHATH PE3YJbTATHL;

— IPOBOANUTH U3MEPEHUS C IOMOILBIO PA3IMUYHBIX METOIUK/TIPUOOPOB;
- opopMIIATH pe3yabTaThl UCCIECTOBAHMUS.

@opMBI 3aHATHN UCTIOJIB3YEMBIE IIPU U3YUEHUN JAHHOW TEMBI:

- dbpoHTanbHAS,

- VH/IMBYTyaJIbHAS;

— WHTEPAKTUBHOE 00CYKICHHE;
- rpynmnoBas;

- JTUCTAHIIMOHHAS;

- PAKTUYECKHE 3aHSTHS,

— camocCToATeNbHasg padoTa.

TemaTnueckuii IaH Kypca
«IloaAroroBKa K KOHKYPCY Hay4YHO-TEXHOJIOTHYECKUX MIPOEKTOBY»

KonnuectBo uacos
Ne HanmenoBanue pasneina, TeMBI
Teopus IIpaktuka | Bcero
MOZAYJIb 1. ®opmat Beepoceuniickoro KOHKypca HayqyHO- 4 6 10
TEXHOJIOTUYECKUX ITPOEKTOB
Tema 1.1 Oransel Bcepoccuiickoro KoHKypca 1 1 2
.| HAyYHO-TEXHOJOIMUECKUX IIPOEKTOB.

PernonanbHblii U JUCTAaHIIMOHHBIA TPEKH.

'| OcHOBBI BBIOOpA.

Tema 1.2. HanpaBiieHUsI TPOEKTHOM NI€SITEIBLHOCTH. 1 1 2

Tema 1.3. TIlpoektsi-modenurenu 2018-2025 rr. 1 3 4
.| AHanM3 aKTyaJbHOCTH TeMbl. AHAIN3 MPOOIEMBI U

TUIOTE3bI.

Tema 1.4. TIlpoekter-mobemurenu 2018-2025 rr. 1 1 2

‘| AHa/IM3 METOI0B HUCCIIEIOBAHUS.

MO/IVJIb 2. DTansl NPOEKTHOMN AEATENLHOCTH 10 30 40
Tema 2.1.0praHu3allMOHHBIN 3Tall  MPOEKTHOMH 1 3 4
eI TeTbHOCTH.

Tema 2.2.0cHOBHOM aTan MPOEKTHOM 1 3 4

| lpobnema w  rumote3a. llems W 3ajmaum

NEeATeNIbHOCTU.  JIOTMYECKUMH  KapKac  MPOEKTa.

HUCCICIOBAaHU.

| «duarpamma 'aHTay.

Tema 2.3.MIHCTpyMEHT YyNpaBi€HUS MNPOCKTAMH 1 3 4




] Tema 2.4. Pa3Butue KpUTHYECKOTO MBIIUICHUS. 1 3 4
‘| MeTompl UCCIIEIOBAHUS.

Tema 2.5. Coop manubix. O030p JTUTEpaTyphl IO 1 3 4
g | TEME MpoeKTa  H oopmiieHHE CCBUIOK Ha
'| ICTOYHHKH.

Tema 2.6. PasBuTHE CHCTEMHOIO MBIIUICHHUS. 1 3 4
1( Cucremaruzanusi MaTepraia 1 aHaJIH3 MOTYYCHHBIX
TaHHBIX.

1 Tema 2.7. IlpororunupoBanue/ IlnanupoBanue 1 3 4
IKCIEPUMEHTA.

Tema 2.8. Pa3Butrue CHUCTEMHOrO MBIIIIEHUS. 1 3 4
12 Cucremaruzarnms u aHanm3 pe3yJIbTaToOB
AKCIEPUMEHTA.

13 Tema 2.9. DxcniepumenT.M3MepuMBlii pe3ysbTarT. 1 3 4

Tema 2.10 3akatoYuTENbHBIM STan MPOEKTHOM 1 3 4
|4 ACATETLHOCTH. BeiBombl 0  MOATBEPXKICHUU
TUIIOTE3bl. BBIBOABI O NMPAKTUYECKON 3HAYUMOCTH
MPOEKTA.

MOAVJIb 3. Odbopmienue npoekTa 4 14 18
15 Tema 3.1 OdopmieHre TEKCTOBOTO OMUCAHUS 1 6 3
"| mpoekTa. [IpunoxeHus.
16 Tema 3.2 OdopmiieHue npe3eHTaMu KOHKYPCHON 2 6 3
"| paboTHI.
17 Tema 3.3 IloaroroBka T€3UCOB BBICTYIUICHUS IS 1 2 2
"| 3aIMTHI POCKTA.
Hroro: 20 48 68
COJIEP’)KAHUE KYPCA
«[MIOJAI'OTOBKA K KOHKYPCY HAYYHO-TEXHOJIOI'HYECKHUX
IMPOEKTOB»

PA3JEJT 1. ®OPMAT BCEPOCCUHUCKOIO KOHKYPCA HAYYHO-
TEXHOJOI'MYECKHUX ITPOEKTOB

Tema 1.1. DTanel Becepoccuiickoro KOHKypca Hay4HO-TEXHOJIOTUYECKUX MPOEKTOB.
Teopusa.@opMart KOHKypca. PErmoHaIbHBIA U AUCTAHIMOHHBIN TPEKHU.
Ilpaxmuxka.llpakTukyM 1o n3ydyeHuro I1010keHUA 0O KOHKypCE U CPOKOB IIPOBEIACHUS
PernonanpHOTO KOHKYpCcaHa caitax https://stavdeti.ru/proekt-sirius/

https://konkurs.sochisirius.ru/

Tema 1.2. HanpaBieHust MpOEKTHOU 1€ATEIbHOCTH.
Teopus. HanpaBnenust konkypca. OCHOBBI BEIOODA.


https://stavdeti.ru/proekt-sirius/
https://konkurs.sochisirius.ru/

17

Ilpaxmuxka. 1TpakTHKyM 11O U3YYEHUIO IPOEKTHBIX 3aJ1a4 PA3JIUYHBIX HANPABICHUN.

Tema 1.3. Ilpoektoi-nodenurenu 2018-2025 rr. AHanu3 akTyadTbHOCTH TE€MBl. AHAIU3
poOJIeMbl U THUIIOTE3BI.

Teopus. O60CHOBaHUS 11€1€COO0PA3HOCTH BBIOOpA TeMBbI IIpoeKkTa. BocTpeboBaHHOCTH
U BaXHOCTh TEMBI [JIsl PEIICHHS OIpeaeieHHON mpobiemMbl (3ajadu, BOIpOca),
BO3HUKIIEH Tiepe] aBTOpOM mpoekTa. Her mpoGnembl — HeT uccienoBaHUS. 30Ha
KOHTpoJIs U cdepa BausHusA. [loncku mpoOieMbl B 30HE BIUSHUSL.

Ipaxmuxa. TlpakTuKyM 1O pa300py MPOEKTOB C TOYKH 3PEHHUS aKTYaIbHOCTH TEMBI.
[TpakTkym 10 pa300py NPOEKTOB C TOYKU 3pPEHUS COOTBETCTBUS BBIIBUHYTOMN
TUMOTE3bI 10 0003HAYEHHOH npobieme.

Tema 1.4.ITpoextri-nodenurenu 2018-2025 rr. AHanu3 METOI0B UCCIIEIOBAHMS.
Teopusi. Meroabpl  HCCIENOBAaHUSA:  METOJAbl  AMIIMPUYECKOTO  HCCIEAOBAHUS
(HabnroeHue, CpaBHEHHUE, U3MEPEHME, FKCIIEPUMEHT); METO/Ibl, UCIOJb3YEMBbIE KaK Ha
HIMIIMPUYECKOM, TaK U Ha TEOPETUUYECKOM YPOBHE MCCIIEOBaHUA (a0CTparupoBaHUE,
aHaJIM3 W CHUHTE3, HMHAYKUUA U JACIyKUUs, MOJEIUPOBaHUE U Jp.); METOIBI
TEOPETUUECKOI0 UCCIIEIOBAHUS (BOCX0XKACHNUE OT a0OCTPAKTHOTO K KOHKPETHOMY U Ap.).
Ilpaxmuxa. [IpakTukym no paz0opy MpOEKTOB C TOUKH 3PEHHS UCIIOIb3yEMbIX METOOB
UCCJICOBAHMUS.

PA3JIEJI 2. 3TAIIBI IPOEKTHOM JEATEJIBHOCTHA

Tema 2.1. Opranu3alliOHHBIN 3TaIl TPOSKTHOU EATEIBHOCTH.

Teopusi. OCHOBHBIE 3Tanbl OpraHU3allMd MPOEKTHOW AestenbHOCTH. llocTpoeHue
OPUEHTUPOBOYHOM CXEMBbI JEHCTBUI Ha OpraHU3aLMOHHOM 3Talle.

Ilpakmuxa. IlpakTUKyM 1O BBIJEIEHHUIO NPOOJEMBl, pa3pabOTKE BAPUAHTOB €€
pElIeHUs, COCTAaBJIIEHWE MaplIpyTa IOJY4YE€HHUsI Ppe3yibTaToOB, CIOCOOOB M CpPEICTB
NESTEIIBHOCTH.

Tema 2.2. OcHOBHOM 3Tan MPOEKTHOMN AEATEIHHOCTU. JIornyeckuii kapkac mpoeKTa.
Teopusa. Len noSMART.IIpo6iema u runoTtesa.

Ilpakmuxa. IlpakTMKyM T1I0 COCTAaBJICHUIO JIOTHYECKOTO Kapkaca IPOEKTa.
dopmynupoBka 1enu, npobdaemMsl U TUNoTe3bl. OnpeneraeHne o0beKTa UCCIASI0BAHUS U
IIpeaMETa NCCIICIOBAHMUS.

Tema 2.3. YmpaBiieHHE IPOCKTAMH.
Teopus. UncTpyMeHT ynipaBiieHus npoekTamu «/{unarpamma ['anTtay.



[Ipaktuka. IlpakTukym 1o pacnpeneneHuto 00s3aHHOCTEH, MIAHUPOBAHUIO 3a7ad U
noj3aaad, oTpaboTKe BHU3YyaJbHOTO Ccrocoba OTOOpa)keHWs 3arIaHMPOBAHHBIX 337ad.
CocTaBrieHre TOpU30HTAIBHBIX JUarpaMM st 3PEKTUBHOTO MIIAHUPOBAHUS.

Tema 2.4. Pa3zButre KpUTHUECKOTO MBIIUICHHUS.
Teopus.MeTobl HCCIEAOBAHMUS.
Ilpaxmuxka. ITpakTUKyM 110 BEIOOPY ¥ 000OCHOBAHUIO METOIOB UCCIICIOBAHMUSI.

Tema 2.5.C60p nanneix. O030p aUTEPATYpHl MO TEME MPOEKTa U OPOPMIIEHUE CCBIIIOK
HAa UCTOYHUKH.

Teopus. Buabl ucTOUHUKOB MH(popManuu. lcnonp30BaHuEe KaTaqoroB U MOUCKOBBIX
nporpaMM. bubOnuorpaguss u  aHHOTauus, BUABl AHHOTALMI: CIPABOYHBIE,
peKoMeHaTeIbHbIe, 001IHe, CIeNnaIn3UPOBAHHbIE, AHATTUTUYECKHE.

Ilpakmuka. 1IpakTUKyM TI0 COCTaBJIEHHIO IUIaHa HWH()POPMALMOHHOIO TEKCTa.
@opMyIMpPOBAaHWE NYHKTOB IUIaHA. T€3UCHI, BUIBI TE3UCOB, IOCIEAOBATEIBHOCTD
Hanucanusi Te3ncoB. KoHcrmekT, mpaBuia KoHCHeKTupoBaHus. LlutupoBanme: oOirme
TpeOOBaHUS K HUTUPYEMOMY MaTepHuaily; NpaBuiia ohopMIIEHUS LIUTAT.

Tema 2.6. CucremaTuzaiys Matepuania.

Teopus. O6paboTKa JaHHBIX B AJIIEKTPOHHBIX TaOIHUIIAX.

Ilpakmuka. o3nanue 0a3bl MAHHBIX U DJEKTPOHHBIX PAOOYMX IMANOK JJIsi XPaHECHUS
pe3ynbTaTOB pabOTHI MO MPOEKTY.

Tema 2.7.MoaenupoBanue u npoToTUNUpoBaHue. l[lnmaHnpoBaHKE SKCIIEPUMEHTA.
Teopusa. llpenMetHoe (MaTepualibHOE) MOJACIMpPOBaHHE: (PU3UYECKOE, AaHaJOTOBOE.
MpeicnenHoe (MaeanbHOE) MOJIETMPOBAHKNE: HHTYUTUBHOE, 3HAKOBOE (CXEMBbl, TpapuKH,
4yepTexu, (hOpMyJsibl, HAOOP CUMBOJIOB).

Ilpakmuxa. 11naHupoBaHue SKCIIEPUMEHTA.

Tema 2.8.CucremaTrzalys U aHAIN3 MOJYYECHHBIX JAHHBIX.

Teopusa. Ananu3 u cuHTe3. AJNrOpuT™M cpaBHEHUs. MHIYKTUBHOE U JI€IYKTUBHOE
00o001IeHHE.

Ilpaxmuxka. ITpakTHKyM TIO CUCTEMATH3aLIUK U AaHAIN3Y MOJYYEHHBIX TaHHBIX.

Tema 2.9.0xcnepument. U3MepuMblii pe3yIibTar.
Teopus. Pe3ynbTar-npoAyKT U pe3yabTaT-3¢(eKT.

Ilpaxmuxa. I'padudeckoe mpecTaBiIeHUE Pe3yIbTaTOB SKCIIEPUMEHTA.

Tema 2.10. 3axIIOYUTEIBHBIN TAI MPOCKTHOU JIESITETBHOCTH.
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Teopus. CriocoObl TOATBEPKACHUS U ONTPOBEPIKEHUS TUITOTE3bI.
Ilpakmuxa. BbIBOABI 0 TMOATBEPXKISHUM/OMPOBEP)KCHUU THUIOTE3bl. BBIBOIBI 0O
MPaKTUYECKON 3HAYMMOCTH TTPOCKTA.

PA3JIEJI 3. O®POPMJUIEHHUE ITPOEKTA

Tema 3.1. TekcToBOE onKcaHUE MPOEKTA.

Teopus. JIOTUYHOCTL W CHCTEMHOCTb W3JI0)KCHUS, B3aMMOCBSI3aHHOCTH OCHOBHBIX
BOIIPOCOB, TOJIHOTA PACKPBITUS TEMbl B COOTBETCTBUU C IUIAHOM, TBOPYECTBO H
CaMOCTOSITEJIBHOCTh aBTOPA.

Ilpaxkmuxka. Odopmnenue TEKCTOBOI'O OIHUCAHMS IIPOEKTA. Coznanue
oubmuorpaduyecKoro OnucaHusi NEPBOMCTOYHUKOB MPHU IUTHUPOBAHUU JOKYMEHTOB B
paznuyHoit hopme. Odopmienne npuinoxenuit. [Ipeacrasinenne napopmanuu B BUIE
TabJHIL, CXeM, rpauKoB, TUCTOTpaMM U auarpaMm. OdopmiieHre YucIoBbIX JaHHBIX.

Tema 3.2. OdopmiieHue npe3eHTauu KOHKYPCHOM paboThlI.

Teopua. ABTOpcKMM CTWIb. EAWHBIN [IW3aliH, COOTBETCTBYIOIIMM TEME IIPOEKTA.
Hcnonb3oBanue rpadpuku U 3p¢HEeKToB MyIbTUMENA.

Ipakxmuka. OdopmiieHue Mpe3eHTaLUH.

Tema 3.3. [loaroroBka T€3UCOB BBICTYIUIEHUS IS 3AILMUTHI IPOEKTA.

Teopus. Meron JlomoHocoBa. «/lepeBo wuaen». IlmaH u 1enp BBICTYIUICHHUS.
OOs13aTenbHble YacTU MyOiMyHOro BbICTyIUIeHHA. Hopwmbl 3Tukera. BepOanbHble U
HeBepOanbHble (opMbl nepenaun uHpopmauuu. Hopmbel peun npu myOaumdHOM
BBICTYIUICHUH.

IIpakxmuka. CocTaBieHHE TEKCTa K MyOJUYHOMY BBICTyIUIEHUIO. Pa3paboTka Tembl Ha
ypOBHE wuAeH M TIUlaHa pedyd. MeTonbl MNPUBICYEHUS BHUMAHUSA ayJIUTOPHH.
Puroprueckue nmpuemsl, TO3BOJIAIONINE CETaTh peub 0ojiee yA0OHO! A BOCTIPUSATHUS
(anadopa, mepuonm, TOBTOpP, PUTOPUYECKUN  BOMPOC, CpaBHEHHE, ©  Jp.)
[lenecooOpa3HOCTh HWCHONB30BaHUS PHUTOPUYECKUX MPUEMOB. Mepa KpacoTbl H
JOCTYITHOCTHU B pe€4M (JJOTHYECKOE U 3CTETUUYECKOE Hayajia MyOJIMYHOTO BBICTYIIJICHHUS).
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®opMbl, METObI, IPHEMBI

No HasBanmue pasaea, ®opmbl yu4eOHOr 0o o0y4eHus. MatepuatbHo-TexitiIeckoe Popmbt
n/n TeMBbI 3AHATHS IMexarornyecKkue TeXHOJIOTHH OCHAIMICHHME, ARAKTHICO- KOHTpOIs1/
MeTOHYEeCKUIl MaTepuaJl aTrecTanuu
Monynb 1. ®opmar Beepoccriickoro KOHKypca Hay4YHO-TEXHOJIOTUYECKUX TTPOCKTOB
1 [Tema 1.1 Oranbll KoMOuHUpOBaHHAS. OOBSICHUTETLHOMLTIOCTPATUBHBIN.| [[poeKkIinoHHOE 000pyI0BaHHE.
Bcepoccuiickoro YHacTUYHO-TTOMCKOBBIN. [TepcoHaNbHBIN KOMITBIOTED.
KOHKYypca HayqHO- JlocTyIl K CEeTH MHTEPHET.
TCXHONOTHICCKIX I10 «LibreOfficey.
[MPOEKTOB. PermnonanbHbI
U TMCTAaHIIMOHHBIN TPEKU.
2 |[Tema 1.2. Hanpasnenus KomOounupoBanHas. OO0BSICHUTETFHOULTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.
[POCKTHOH [CSATEIBHOCTH. YHacTUYHO-TTOMCKOBBIN. [TepcoHaNbHBIN KOMITBIOTED.
OcHOBEI BEIOODA. JIOCTYII K CETH MHTEPHET.
ITO «LibreOffice».
3 [Tema 1.3. [IpoexToi-| KomOnHMpOBaHHAS. OO0BsACHUTETFHOMLTIOCTPATUBHBIN.| [IpoekiimonHoe 0060py10BaHue.
no6eurenu 2018-2025 rr. YacTUYHO-TIOUCKOBBIIA. [TepcoHanbHbINA KOMIIBIOTED.
AHaH3 aKTyaJIbHOCTH JIOCTYII K CETH MHTEPHET.
TCMBI. I1O «LibreOffice».
4 |[Tema 1.4 [IpoexToi-| KomOnHMpOBaHHAS. OOBSICHUTEILHOMLTIOCTPATUBHBIN.| [[poeKkIinoHHOE 000pyI0BaHHE.

nmooemurenu 2018-2025 rr.
AHanu3  mpoOneMbl U
TUITOTE3HI.

YacTHYHO-IIOUCKOBEIH.

[TepcoHanbHBIN KOMITBIOTED.
JIoCTyIl K CeTH UHTEPHET.
I1O «LibreOffice».




Monyinb 2. DTanbel TPOEKTHOU ESITEIbHOCTH

Tema KomOuHupoBaHHas. OOBSICHUTEILHOMLTIOCTPATUBHBIN.| [[poeKkIinoHHOE 000pyI0BaHHE.
2.1.0praHu3annOHHbII YHacTUYHO-TTOMCKOBBIN. [lepcoHayIbHBIN KOMITBIOTED.
oTall TPOCKTHOH JIOCTYII K CETH MHTEPHET.
ACATCILHOCTH. 10 «LibreOfficey.
Tema 2.2.0cHoBHOU 5Tan KomOuHMpoBaHHAS. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.
[POEKTHON JEATEIbHOCTH. YacTHYHO-IIOUCKOBEIH. [TepcoHaNbHBIN KOMITBIOTED.
Jlormaeckui Kapkac JIOCTYII K CETH HHTEPHET.
npoexra.  Ilpobrema  u 10 «LibreOfficey.
runoTe3a. llenp u 3amaum
MCCIIEI0BAHMS.
Tema 2.3.Uncrpyment| KomOuHMpOBaHHAS. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinoHHOe 000pyI0BaHHE.
YIPaBICHUA  IIPOCKTAMU YacTUYHO-TTIOUCKOBBIH. [TepcoHaNbHBIN KOMITBIOTED.
«/Inarpamma I'anTay. JIOCTYII K CETH HHTCPHET.

ITO «LibreOffice».
Tema  2.4. Pa3Butne| KomOuampoBanHasi. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.
KPUTHICCKOr0 MBIIIUICHU. YHacTUYHO-TTOMCKOBBIN. [lepcoHayIbHBIN KOMITBIOTED.
MeTo/1bl UCCIe0OBAHMUS. JIOCTYII K CETH HHTEpHET.

I1O «LibreOffice».
Tema 2.5. Coop mannbix.| KoMmOMHHpOBaHHAS. OOBSICHUTEILHOMLTIOCTPATUBHBIN.| [[poekiinoHHOe 000pyI0BaHHE.
O630p  mHTEpaTYpH 1O YacTUYHO-TIOMCKOBBII. [lepcoHaJIbHBIN KOMITBIOTED.
TCMC HPOCKTa 1 JlocTyIl K CEeTH MHTEPHET.

odOpMIIEHHE CCBUIOK HA|
MCTOUYHHUKMH.

I1O «LibreOfficey.




6 [Tema  2.6. Pazsutne| KomOunupoBanHas. OO0BsCHUTETFHOMLTIOCTPATUBHBIN.| [IpoekimorHoe 0060py10BaHue.
CUCTEMHOI'0  MBINUICHHMS. YacTUYHO-TIOMCKOBBII. IlepcoHanbHbBIN KOMIIBIOTED.
CucremaTu3arust JlocTyn K ceTh UHTEpHET.
Marepuaia - W aHain3 1O «LibreOffice.
MOJTy4YEHHBIX JTaHHBIX.

7 [Tema 2.7.| KomOuHupoBaHHasl. OOBSICHUTETLHOMLTIOCTPATUBHBIN.| [[poeKkIinoHHOE 000pyI0BaHHE.
[IporoTunuposanue/ YacTUYHO-TTONCKOBBIIA. [TepcoHaNbHBIN KOMITBIOTED.

1 LranupoBanne JlocTyn K ceTh HHTEpHET.
PKCIICPUMCEHTA. 10 «LibreOffice».

8 [Tema  2.8. Pa3Butne| KomOunmpoBanHasi. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinoHHOe 000pyI0BaHHE.
CUCTEMHOI'O  MBIILICHHUS. YHacTUYHO-ITOUCKOBBI. IIepcoHaAIBHBIN KOMIIBIOTED.
CucreMaru3anus U aHallu3 JIOCTYII K CEeTH HHTEPHET.
Pe3yIbTaTOB 1O «LibreOffice».
PKCIIEPUMEHTA.

9 [Tema 2.9. Dkcnepument. KomOunupoBaHnHas. OOBSICHUTETLHOMLTIOCTPATUBHBIN.| [[poekiimoHHOe 000pyI0BaHHE.
VI3MepHuMBIii pe3yibTaT. YacTUYHO-TTIOMCKOBBI. [TepcoHaNBbHBIN KOMITBIOTED.

JlocTyn K ceTh UHTEpHET.
ITO «LibreOffice».

10 [Tema 2.10| KomOunmpoBaHHasl. OO0BSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.
SaKITIOUNTEILHEIN JTaIll YacTHYHO-IIOUCKOBEIH. [TepcoHaNBbHBIN KOMITBIOTED.
[IPOEKTHON JEeSTEIbHOCTH. JIOCTYII K CETH HHTEPHET.
BbIBO/IbI 0 1O «LibreOffice.
MOJITBEPKICHUU
TUIOTE3bl.  BpBOABI 0O
MPAKTUYECKOU

SHAYMMOCTHU ITPOCKTA.

MOJVJIb 3. OdbopmieHue mpoekTa




Tema 3.1 Odopmnenne
TEKCTOBOT'O OIMCAHHUS
npoekra. [Ipunoxenus.

KomOuHHupoBaHHas.

OO0BSACHUTETLHOMLTIOCTPATHBHBIN.
YacTUYHO-TIOMCKOBBII.

[TpoekninonHoe 06opyaOBaHHE.
[TepcoHanbHBIN KOMITBIOTED.
JIoCTyIl K CeTH UHTEPHET.

I1O «LibreOffice».

Tema 3.2 Odopmienune KomOuHmpoBaHHas. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.
MPE3CHTALUN KOHKYPCHOH YacTUYHO-TIOUCKOBBIHA. [TepcoHaNBbHBIN KOMITBIOTED.
padoTHI. JIOCTyII K CETH HHTEPHET.

ITO «LibreOfficey.
Tema 3.3 IloaroroBka KomOuHMpoOBaHHAS. OOBSICHUTETFHOUILTIOCTPATUBHBIN.| [[poekiinonHoe o6opynoBaHue.

TC3UCOB BLICTYIIVICHUA JJId
SAIHUTHBI ITIPOCKTA.

YacTUYHO-IIONCKOBBIIA.

[TepcoHaNbHBIN KOMITBIOTED.
JlocTyn K ceTH HHTEPHET.
I1O «LibreOffice».
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PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«PEHIEHUE OJIUMIINATHBIX 3ATAY»

Kypc npennasnauen qis yyanmxes 9-11 kimaccos.
B kypce paccmarpuBaiorcs pasnuyHble (OpMaThl 3aJaHUl KOHKYPCOB U
OJIMMITHAA]]T ECTECTBEHHO-HAYYHOTO HAIIPABJICHMS.

B pe3yibTaTe 0cBOeHUS YUeOHOI0 Kypca 00y4arOIUiCs J0JIKEH:
3HATH:

- KIJIAaCCHYCCKHUE OJIMMIIMAAHBIC 3aJa4H I10 MaTCEMATHKE, XUMHHU U 6I/IOJIOFI/II/I;

- TCOPECTHYCCKHEC OCHOBBI PCHICHHA OJUMIIMAJHBIX 3aJa4, B TOM YHCIC IIO
CriCiuaJIbHBIM OJIMMITMAAHBIM TCMAaM.

yMeTh:
- TPHUMEHSTH Ha PAKTHKE TIOJTYyICHHBIC 3HAHUS;
- addexTrBHO paboTaTh HAJ MOCTABICHHON MPOOIEMON;

- AHAJIM3HUPOBATH ITOCTABJICHHYIO 33Ja4y M HAXOAUTH ONTHMAJbHBIM IyTh I €€
peleHus.

TemaTHyecKu# IJIAH Kypca

KonTakTHas padora odyuyarommuxcs ¢

Ne npemnojaaBarejieM, 4acoB
HaumenoBanue pasjaesia, TeMbl

TeMblI
Teopusa | Ilpaktuka Bcero
MOAVYJIb 1. PELHEHUE OJIMMITNA IHBIX 10 24 34
3AJJAY [1O MATEMATHKE.
1 Tewma 1. Llensie uncia 1 4 5
2 Tema 2. AnreGpa 1 4 5
3 Tema 3. CnenuanabHble OJIUMIINAIHBIE TEMBI 2 4 6
4 Tewma 4. I'eomerpus 2 4 6
5 | Tema 5. KomGunatopuka 2 4 6
6 Tema 6. KomOGuHaTopHas reomMmeTpus 2 4 6
MOAVYJIb 2. PELHEHUE OJIMMITNA IHBIX 10 24 34
3AJIAY 10 BUOJIOT'NN.
1 | Tema 1. CucTema opraHU4ecKoro Mupa. ) 4 6
OpranusM U OKpy:Karomasi cpeaa. IKOJOT sl
Tema 2. [lutonorus. I'ucronorus. 2 4 6
3 Tema 3. MukpoOroorusi 1 OMOTEXHOJIOTHSI. 2 4 6
Tema 4. buonorus kinetku. buoxumusi. 2 6 8
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5 Tema 5. MonekynsipHast 6uonorusi. ['eHeTuka. 2 6 8
MOAVYJIb 3. PEIIEHUE OJIMMIIMAJJHBIX 10 24 34
3AJIAY 11O XUMUUN.
1 Tema 1.

Xumuss 3JIeMEHTOB. Pemenue pacueTHbIX 2 4 6
3a/1a4.
2 Tema 2. 2 4
OcHOBHBIE TIOHATHSI W 3aKOHBI Kypca OOIIeit 6
XUMHHM B 33a4ax.
3 Tema 3. 2 4
OcHOBHBIE TpUEMBl pelleHHs 3a7ad B 6
HEOPraHWYECKON XHUMUHU.
4 Tema 4. 2 6
OcHOBHBIE TpUEMBl pelIeHus 3adad B 8
OPraHN4YeCKON XUMHUH.
5 Tema 5. 2 6
[IpakTuKyM 1O pELIEHUIO 3a7ady BBICOKOTO 8
YPOBHS CJIIOKHOCTH

COHEPXXAHUE KYPCA «PEHIEHUE OJIMMIINAIHBIX 3ATAY»

Monayis 1. PemmeHue 0JIMMIMAAHBIX 32124 10 MaTeMAaTHKe.

Tema 1. Ieable uncia

Ilpaxmuxa. Pemenue 3a7a4 Ha OCTaTKU U cpaBHeHUs. KuTalickas TeopeMa 00 ocTaTKax.
VYpaBHeHus B Lenblx ynciaax. HepaBeHcTBa B HenbIX ynciax. PazHele 3a1aun ¢ NEIbIMU
YHCIIAMU.

Dopma nooeedenus umo20g: CaMOCTOSTEIIBHOE PEIICHUE IpeUlaracMblX 3ajad,
(dbopMUpOBaHUE PEUTHUHTA YUAIUXCS TPYIIIHL.

Tema 2. Anreopa

IIpaxmuxa. Pemenue 3aa4 Ha palyOHaJIbHbIE U MPPALMOHAIbHBIE YUCIA. 33Ja4M C
Hejaol W ApoOHOWM yacThio. PelieHue 4YMCIOBBIX HEPaBEHCTB. 3afaHusi, B KOTOPBIX
HEOOXO0AMMO TpOBECTH  anreOpamveckue mpeoOpasoBaHus. Pemienwe  3aaad,
coepXkKallMX KBAJApPAaTHBIA TpPEXWIEH, MHOrowieHsl. CpeaHHe BEJIMYMHBI M HX
NPUMEHEHUE K pEIIeHMIO 3aaa4. [locnenoBaTelbHOCTH, PEKYPPEHTHBIE COOTHOIIEHUSI.
CymmupoBanue. TekcroBble 3aqaun. KBagpaTtHele ypaBHEHHS.

Dopma noosedeHusi umo208: CAMOCTOSTEIIBHOE pEIIEHHE Ipe/laraeMbIX 3ajad,
dbopMHpoBaHUE PEUTHHTA YUAIIUXCS TPYIIIBI.
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Tema 3. CnennajbHbIE OJIMMIIHAHBIE TEMBI

Ilpakmuka. PewmieHne 3agay Ha YHOPAJOYEHUE, HA OINPEACICHUE ONTUMAJIbHOM
BEJINYMHBI «OLIEHKA + IpuMep». IHBapuaHThl U MOJlyuHBapuaHThl. Irpel U cTpaTeruu.
[Iponecchl u onepanuu.

Dopma nooeedenus umo206: CaMOCTOSTEIIBHOE PEIICHUE IpeUlaracMblX 3ajad,
(dbopMUpOBaHKE PEUTHHTA YUAIUXCS TPYIIIBL.

Tema 4. I'eomerpus

Ilpakmuka. TlpeobpazoBanus nBwKeHus. [lmaHumeTpudeckue 3amaud U3 Pa3THYHBIX
onmuMmnuazg. CrepeomeTrpus.

Dopma nodsedeHus umo208: CaMOCTOATEIIBHOE pEIICHUE IMpejiaraeMbIX 3ajad,
(bopMUpOBaHNE PEUTHHTA YIAIUXCS TPYIIIIHL.

Tema 5. KomOuHaTopuka

IIpaxmuxa. Pa3menmenus, nepecTaHoBkHy, couetanus. Yucna Karamana. Teopus Pamces.
Pasubie 3agaun Ha rpadsmi.

Dopma noodsedenus umo208: CaMOCTOSTEIBHOE pEIIEHUE INpeiaraeMbIxX 3ajad,
dbopMHpOBaHUE PEUTUHTA YUAIIUXCS TPYIIIBI.

Tema 6. KomOunaTopHasi reomerpust

IIpakmuka. Cuctembl TOYEK U OTpe3KoB. Packpacku. ['eomeTpus Ha KiieTyaToil Oymare.
[lenouncneHHbIe PEMIETKY.

dopma noodsedenus umo208: CaMOCTOSTEIBHOE pEIIEHUE TNpeiaraeMbixX 3ajad,
dbopMHpoBaHUE PEUTHHTA YUAIIUXCS TPYIIIIHI.

Monayasb 2. Pemmenne oJMMNMa HbIX 32124 110 0HOJIOTHH.

Tema 1. Cucrema opranumdyeckoro mupa. OpraHusM M OKpYKAWIIasg cpeaa.
IKOJIOTHA.

Teopus:bruocdepa u 4enoBeK: CTPYKTypa Ouocdepspl, SIKOCUCTEMBI, B3aMMOOTHOIIICHUS
OpraHu3Ma W Cpellbl, SKOJOTHS M 3J0POBbE YEIIOBEKA. BHOT€OXMMUYECKHE IHKIBI B
onocepe. Dkonormyeckue CHUCTEMBbI. [luImieBble IIeMd U TIOTOKH DHEPTUU B
IKOJIOTUYECKUX CHUCTEMax. ODKOJOrMueckue nupamubl. [lomymsimuum u OHOIECHO3HI.
['mobanpHBIE  TMPOOIEMBI  OKpY)KAIOIIEW  CPeabl, JKOJOTHYECKHUE  MPUHIIHITHI
PaIMOHAIFHOTO UCTIOJIb30BaHUS MPUPOIHBIX PECYPCOB U OXPaHBI IPUPOIBI

IIpaxkmuxka: TecToBblid KOHTPOJIb Nel.
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Dopma nodsedenusi umMo208: CAMOCTOSITEIBHOE pEIIEHUE TMpeiaraeéMbIX 3ajad,
dbopMHUpOBaHUE PEUTHHTA YIAIIUXCS TPYIIIHI.

Tema 2. lluTonorus. I'mcrosiorus.

Teopusa: Knerounass teopus. Meronpl usyueHus: kieTku. Kierka — CTpykTypHas u
(¢yHKIMOHanbHas opraHuzanus xuBoro. CrtpoeHue kieTkd. [loHsATHE O TKaHAX.
Knaccudukanus u ctpoenne Tkane, nx GyHKIUH.

IIpaxkmuxka: TecToBbIA KOHTPOJIb No2.

Dopma nooeedenus umo208: CaMOCTOSTEIBHOE PELIEHUE MpeUlaraéMblx 3ajad,
(dbopMUpOBaHUE PEUTHHTA YUAIUXCS TPYIIIBL.

Tema 3. MukpoOuoJiorust 1 OMOTEXHOJIOTHS.

Teopus: Mopdonorus u pusnonorus MUKpoopranu3mMoB. Bupycel u daru. ['enernka
MUKpPOOPTraHU3MOB. DKOJIOTUSl MUKPOOPTaHU3MOB: MUKPOQIIOpa MOYBbI, BOJbI, BO3IyXa.
OCHOBBI OMOTEXHOJIOTHU. MUKPOOPTAHU3MBI, KJIETKH W TPOIECChI, TPUMEHSIEMbIC B
onorexHomoruu. ['eHeTHMYeckass WHXeHEepUss MW o00JacTh €€ TNPUMEHEHHS B
OMOTEXHOJIOTHH.

Ilpaxmuxa: TecToBbIl KOHTPOJb No3.

Dopma nooeedenusi umMo208: CAMOCTOSATEIBHOE PpEIICHUE IpelaraeMbIX 3ajad,
dbopMHUpOBaHUE PEUTUHTA YUAIIUXCS TPYIIIBI.

Tema 4. buojorusa xkjiaerku. buoxumus.

Teopusi: OCHOBHBIE KJIacChl OHMOJOTHYECKA BAXHBIX OPTaHWMYECKUX COCIUHCHUN:
cTpoeHue, GU3NUeCKue U XUMUYECKHE CBOMCTBA, OCOOCHHOCTH OOMEHa B OpraHHU3Me.
OOMeH BEmIeCTB W DHEPTUU, OOIIHME MPHUHIUIBI UX PETYISIIUN B KU3HEICITSIHHOCTH
KUBBIX OpPraHu3MoB. (OCHOBHBIE METOJIbI IMOJYYEHUSI, BBIICICHUS U HCCIEIOBAHUS
CTPYKTYPHI U (DYHKITHI OMOJIOTHIECKN BaKHBIX COSIMHEHUH.

IIpaxkmuxka: TecToBblid KOHTPOJIb Ne4.

Dopma nodsedeHus umo208: CaMOCTOATEIIBHOE pEIICHUE TMpejaraeMbIX 3ajad,
dbopMHUpOBaHUE PEUTHHTA YIAIIUXCS TPYIIIHI.

Tema 5. MoJsiekynsipaasi OuoJiorus. I'eneruka.

Teopus: OCHOBBI MOJIEKYJIIpHON Onosoruu. buononumepsi.
buonornueckas (QyHKIUsS O€IKOB M yriaeBodoB. buonorudeckue  QyHKIUU
HYKJIEMHOBBIX KMCJIOT. HacmecTBEHHOCTh M N3MEHYMBOCTH OPraHU3MOB.
Ilpakmuxa: PellleHne reHETUYECKUX 3a/1a4.

3anauun o teme «HenonHoe JOMUHUPOBAHUE»

3amaun 1o Teme «Jlu- ¥ nonu- TruOpUIHOE CKPELIMBAHUE

3anauun o Teme «B3auMoeiicTBue reHOB»

3ajauu no TeMe « AHATU3UPYIOLIEE CKPEIMBAHUEY

3anaun 1o Teme «CLEeIeHHOE Haclae10BaHHEe (KPOCCUHTOBED )»

3anauun o teme «He3aBucuMoe Hacie10BaHuEe TPU3HAKOBY
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3agaun no Teme «CLUEIJIEHHOE HACIIEIOBAHUE B ayTOCOMAaX»

3agaun o teMe «CrenjaIeHHoe ¢ II0JI0OM HAcCJIEJOBAHUE)

3amaun U3 IEMOHCTPAIMOHHBIX MaTepuanoB EI'D pa3HbIX jeT

[TpaxkTukym «MeToauKa pemeHrnss KOMOMHUPOBAHHBIX TCHETHYCCKUX 3a1a9»

Dopma noosedenusi umMo208: CaMOCTOSATEIBHOE PpEIICHHWE IMpeiaraeMbIX 3ajad,
dbopMHUpOBaHUE PEUTHHTA YIAIIUXCS TPYIIIHI.

MoayJsb 3. Pemenne 0 1MMNMAIHbIX 32124 110 XUMMH.

Tema 1.

Xumus 3JieMeHTOB. PelieHue pacueTHbIX 3aaa4.

1. Pacuemul no hopmynam xumuyeckKux eeuiecmes

OTHOCHTEeNnbHAs IIOTHOCTD Ia30B. MaccoBast 101 3JI€MEHTOB B BEIIECTBE.

Ilpakmuka:

2. Pewenue 3a0au, césa3annvix ¢ pacmeopamiu 6eulecmes

CriocoObl BBIpaKEHUS COCTaBa PAacTBOPOB, MAcCOBasi JOJS PACTBOPEHHOTO BEIIECTBA,
MOJISIpHAsE KOHILIEHTpamusi. MaccoBasi [0S pacTBOPEHHOTO BEHIECTBA. 3ajayd,
CBSI3aHHBIC C BBhIMIAPUBAHUEM BOJBI M3 PAcTBOpa ¢ 0Opa3oBaHUEM pacTBOpa C HOBOU
MAacCOBOM [I0JIEd PAaCTBOPEHHOI'O BEIIECTBA. 3aJlaud, CBA3AHHBIE CO CMEIIMBAHUEM
pactBopoB. «IIpaBuno kpecray, mim «kBaapart Ilupconay.

3. Pewenue pacuemnulx 3a0ay C UCNOAb30BAHUCM VDABHEHUS DEAKUUL

Haxoxenue macchbl BEIIECTBA MO HM3BECTHOMY KOJIMYECTBY BEIIECTBAa OJHOTO W3
BCTYIIUBIIMX B PEAKIMIO WM TMOJy4arolmuxcs BemecTB. Haxoxaenue oobEma raza mo
M3BECTHOMY KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYNHUBIIMX B PEAKIUIO WA
MoJTyvarmuxcss BemiecTB. HaxoxkaeHue wMacchbl BellecTBa WIM 00bEMa Taza 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA OJHOTO W3 BCTYNHUBIIMX B PEAKIUIO WIH
noiyvaromuxcsi BemecTB. COOoTHOIIEHHE 00BbEMOB M MacChl ra30B MPU XUMHUYECKHUX
peakuusx. BeranciaeHne Maccel MpoOayKTa PEAKLIUH, €CJIM U3BECTHBI MACChl MUCXOJHBIX
BEILIECTB, OJTHO U3 KOTOPHIX B3SITO B U30BITKE

Dopma nodsedeHuss umo208: CaMOCTOATEIIBHOE PEIICHUE TMpejaraeMbIX 3ajad,
dbopMupOBaHUE PEUTHUHTA YUAIIUXCS TPYIIIbI

Tema 2. OcCHOBHBIE NOHATHUSA W 32AKOHBI Kypca 0011eil XMMHUM B 3a/1a4ax.

Ilpakxmuka:

1. Pacuémvl _no mepmoxumuyeckum YPAGHEHUAM DpeuleHue pAcyemHublx 3a0a4 ¢
UCNOIb308AHUEM YDABHEHUS PEaKYUU.

Pacu€Thl Mo TEPMOXMMHUYECKHM YPaBHEHHSIM PEAKIMA Ha MPUMEPE HEOPTaHUUYECKUX
BemiecTB. Pacu€Thl MO TEPMOXMMHUYECKHM YPaBHEHHUSIM pEAKUUA Ha MpUMEpE
OpraHUYECKUX BEUIECTB

2. Pewenue pacuemmnvix 3a0ay ¢ uUcnoab308aHuem YVpPAGHEHUs DeaKyuu U NOHAmMuUs
«Maccosas 00asy

Briuncrienrie Macchl MPOAYKTa PEAKIIUU, €CIU JJIsl HE€ B3SIT PacTBOP C OMPEACIEHHOM
MacCoBO# J10J1el MCXOJHOIO BEIECTBA. BbIUMClieHHEe MacChl MPOAYKTa PEAKIMH I10
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Macce UCXOHOTO BEIIECTBA, COJIEPXKAILIETO ONPEACIEHHYI0 MAaCCOBYIO JOJII0 MPUMECH (
B %). BbluucieHne MaccoBOM [10JIM BBIXOJA MPOAYKTA PEAKUUU OT TEOPETUUYECKU
BO3MOYHOTO.

3. OKuciumenbHo80CCmMAaHo8UMENbHbLE DEaAKYUU

OKHCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. PaccranoBka ko3 PUIIMEHTOB METOI0M
3JIEKTPOHHOTO OajlaHCca U METO/I0OM MOJTYypEeaKIuii.

Dopma noodsedenusi umMoO208: CAMOCTOSITEIBHOE pEIlIECHUE TMpeiaraeéMbIX 3ajad,
(dbopMUpOBaHUE PEUTHHTA YUALTUXCS TPYIIIBI

Tema 3. OcHOBHBIC IPHEMbI PeLICHUS 32124 B HECOPraHUYECKOM XMMHH.
llpaxmuxa:

1. I'enemuueckas c653b MeAHcOY OCHOBHLIMU KAACCAMU COCOUHCHUT

Haxoxaenue wmacchl (KoJIMUeCTBa BENIECTBA, 00bEMa) MO IEMOYKE IpEeBpallCHUM
HEOpPraHMYEeCKUX BemlecTB. HaxoxeHne Macchl (KOJIMYECTBA BEIIECTBa, 00beMa) IO
LETIOYKE MPEeBPAIICHUN OPTaHUYECKUX BEILIECTB

Tema 4. OcHOBHBIE IPHEMbI PellIEHUs 32124 B OPraHMYECKOil XMMUH.

1. 'enemuueckas c65a3b MeHCOY OCHOBHBIMU KIACCAMU COCOUHCHUIL.

Haxoxxnenrne macchl (KOJWYECTBA BEIIECTBAa, 00beMa) IO  IEMOYKE IPEBPaIICHHMA
OpPraHUYECKUX BEIICCTB

2. Bwv1600 hopmyn xumuueckux coeounenul paziuytblmiu cnocooamiu.

Onpenenenne MOJEKYJIApHON (OPMYIBI Ta3a MO €ro OTHOCHTEIHbHOW TMJIOTHOCTH.
OmnpeneneHre MOJICKYJIIPHOI (hOpMYITBI BEIIESCTBA IO MPOIYKTaM €TI0 CrOpaHus.
Dopma nodsedenus umMo208: CaMOCTOSITEIBLHOE PpEIICHHWEe TMpeiaraeéMbIX 3ajad,
dbopMHpOBaHNE PEHTHHTA YYAIIUXCS TPYIIITBI

Tema 5. [IpakTUKYM 10 pelIEHUIO 32124 BbICOKOTO0 YPOBHS CJI0KHOCTHU

Ilpakmuka:

1. Pewenue komnieKcHblx 3a0ay U YNPAXCHEHUU NO pa3oenam Xumuu

Pemienne KOMIIIEKCHBIX 3a71a4 U YNPAKHEHUM 10 HEOPTaHWYECKOM XMMMH. Pemienue
KOMILUIEKCHBIX 33]1a4 U YIPAXKHEHUHN 110 OPraHUYECKON XUMUHU.

Pemienne KOMIUIEKCHBIX 337124 ¥ YIIPAKHEHUH 110 aHATUTUYECKOW XUMUH

Dopma noogedenus umo208: CaMOCTOSTEIIBHOE pEIICHWE NpeajaraéMblX 3a1ad,
dbopMHpoBaHUE PEUTUHTA YHAIIUXCS TPYIIIBI

HToroBslii KOHTPOJb: TOPTHOIUO YUALIETOC.
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®opMbl, METO/IbI, IPUEMBbI

MarepuajibHO-TeXHHYECKOe DopMbI
Ne ®opMbl YUeOHOT 0 0o0yuyeHusl.
Ha3Banue pa3nena, TeMbl OCHAaIlleHHe, TUIAKTHKO- KOHTPOJIs1/
n/n 3aHATHUSA Ilemaroruvyeckmne TeXHOJIOTHH N
MeTOAUYEeCKHI MaTepHuaJl arrecTauMu
Mopynsb 1. Perenue onuMnuaaHbIX 3a7a4 1o MaTeMaTHKE.
1 KomOunupoBaHHas. OO0BsacHUTENPHOMILTIOCTPATUBHEIH. | [IpoekiimonHoe 060pynoBaHue. TectupoBanue
YacTUYHO-TTIOMCKOBBI. [TepcoHaNIbHBIN KOMITBIOTED.
Tema 1. Ilenbie uncia JlocTyn K ceTH UHTEPHET.
I1O «LibreOffice».
2 KomOunnpoBaHHas. OOBSICHUTETLHOMLUTIOCTPATUBHBIH. | [IpoekironHoe 060pya0BaHHE. TectupoBanue
YacTUYHO-TTIOMCKOBBIM. [lepcoHayIbHBIN KOMITBIOTED.
Tema 2. Anre6pa JIoCTyIl K CeTH UHTEPHET.
ITO «LibreOffice».
3 KomOunnpoBaHHas. OO0BSCHUTETFHOMILTIOCTPATUBHBIN. | [IpoekiimoHHOE 000pyAOBaHUE. TectupoBanue
YacTUYHO-TTIOMCKOBBIM. [lepcoHayIbHBIN KOMIIBIOTED.
Tema 3. CrenmanbHbie JlocTym K ceTH UHTEPHET.
OJIMMITHAHBIC TCMBL I1O «LibreOffice».
4 KomOunnpoBaHHas. OOBSICHUTETLHOMLUTIOCTPATUBHBIH. | [IpoekironHoe 060pya0BaHHE. TectupoBanue

Tema 4. I'eomerpus

YacTHYHO-IIOUCKOBEIH.

[TepcoHanbHBIN KOMITBIOTED.
JlocTyn K ceTH UHTEPHET.
I1O «LibreOffice».
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KomOunnpoBaHHas. OO0BSCHUTETFHOMILTIOCTPATUBHBIN. | [IpoekiimoHHOE 000pyAOBaHUE. TectupoBanue
Tema 5. KomBHmaTopuka YacTHYHO-TTIOMCKOBBII. [lepcoHayIbHBIN KOMITBIOTED.
JlocTyn K ceTH UHTEPHET.
I1O «LibreOffice».
KomOunnpoBaHHas. OOBSICHUTETLHOMLUTIOCTPATUBHBIN. | [IpoekironHoe 060pya0BaHHE. TectupoBanue
Tema 6. KomOunaropnas YacTUYHO-IIOUCKOBBIN. IlepcoHanbHbBIN KOMIIBIOTED.
reoMerpus JloCTyIl K CeTH UHTEPHET.
I1O «LibreOffice».
Mopyns 2. Pemienne onmuMnuaaHbIx 3a/1a4 110 OHOJIOTHH.
Tema 1. Cucrema KomOuHupoBaHHas. OOBSICHUTEILHOMLUTIOCTPATUBHBIN. | [IpoekninoHHOE 000opynoBanue. | AHAIU3
OpraHM4EeCKOro Mupa. YacTUYHO-ITOMCKOBBIH. [IepcoHaIbHBIN KOMIIBIOTED. TBOPUYECKHUX
Oprauu3sm u OKpyxaromast JIOCTYII K CETH HHTEPHET. pabot
cpena. KONOTHs. 1O «LibreOffice».
Tewma 2. lutonorusi. KomOuHupoBaHHas. OOBSICHUTEILHOMLUTIOCTPATUBHBIN. | [IpoekninoHHOE 000pynOBaHUE. AHanu3
['ncronorusi. YacTUYHO-TTIOMCKOBBIM. [IepcoHaIbHBIN KOMIBIOTED. TBOPUYECKUX
JIOCTYII K CETH HHTEPHET. pabot
1O «LibreOffice».
Tema 3. Mukpo6uonorus u | KomOnHupoBaHHasI. OO0bsicHUTETPHOUIUTIOCTPATUBHBIN. | [IpoekuinonHoe o0opynoBanue. | AHaIu3
OHOTEXHOIOTHSL. YHacTUYHO-TTOMCKOBBIN. IlepcoHanbHbBI KOMIIBIOTED. TBOPYECKUX
JIOCTYII K CETH UHTEPHET. pabor
[1O «LibreOffice».
Tema 4. buonorus knetku. | KomOuHupoBaHHasl. OOBSICHUTETLHOULTIOCTPATUBHBIN. | [IpoekninonHoe o0opynoBaHue. AHanmu3 3a3uIlbl

buoxumnsi.

YacTHYHO-IIOUCKOBEIH.

IIepconasbHBIN KOMIIBIOTED.

JIoCTyIl K ceTH UHTEPHET.
ITO «LibreOffice».

TBOPUYECKUX
pabor
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Moayns 3. Pemienue onuMnuaaHbix 3aa4 Mo XMMHH.

Komb6unupoBanHas. OOBSICHUTEILHOMLUTIOCTPATUBHBIN. | [IpoekninoHHOE 000pyIOBaHUE. AHanus
Tema 1. YHacTUYHO-TTOMCKOBBIN. [IepcoHaNIbHBIN KOMIBIOTED. TBOPYECKUX
XM JICMCHTOB. JIOCTYII K CETH HHTEPHET. pabor
Pemienue pacyeTHbIX 3a1a4. 1O «LibreOffices.
Tema 2. KomOunupoBannas. OO0bAcHUTENBHOMITIOCTPATUBHBIN. | [IpoekimonHoe oOopynoBaHue. | AHANIH3
OCHOBHBEIE  TIOHSTHS W YacTUYHO-TTIOUCKOBBIHA. IlepcoHanbHbBII KOMITBIOTED. TBOPUYECKHUX
3aKOHBI Kypca o0eit JlocTyn kK ceTH MHTEpHET. pabor
XHUMHUHU B 3a1a4ax. ITO «LibreOfficey.
Tema 3. KomOunmnpoBanHasi. OOBSICHUTETFHOWILTIOCTPATUBHBIN. | [IpoekuinonHoe o0opynoBanue. | AHamu3
OCHOBHBIC TIpHEMBI YacTUYHO-TTIOUCKOBBIHA. [IepcoHaIbHBIN KOMIIBIOTED. TBOPYECKUX
perieHus 3a1a4 B JIOCTyI K CETH MHTEPHET. pabort
HEOPTraHWYECKOW XUMUH. [1O «LibreOffice».
Tema 4. KomOunupoBaHnHas. OOBpsacHUTENPHOMILTIOCTPATUBHBIH. | [IpoekiionHOe 00opynoBanue. | AHanu3
OCHOBHBIC TIPHEMBI YacTHYHO-TIOMCKOBBIH. IlepcoHanbHbBI KOMITBIOTED. TBOPUYECKHUX
pelieHus 3ama4 B JlocTyI K ceTh UHTEpPHET. pabor
OpraHMYECKON XUMHHU. ITO «LibreOffice».
Tema 5. KomOuHupoBaHHas. OOBSICHUTETLHOMLUTIOCTPATUBHBIN. | [IpoekninoHHOE 000pynOBaHUE. Ananmu3z 3a3uIbl
[IpaKkTHKYM 110 PELICHHIO YacTHYIHO-TIOMCKOBBIH. [lepcoHANBHBIN KOMITBIOTED. TBOPYECKUX
3a/1ad  BBICOKOTO  YPOBHS JlocTym K ceTu HHTEPHET. pabor

CJIOKHOCTH

I1O «LibreOfficey.
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OLEHOYHBIE MATEPUAJIbI

OHCHO‘{HBIC MaTcCpualibl 110 IIporpaMmme «HOZIFOTOBK& K KOHKYpCaM
CCTCCTBCHHO-Hay‘{HOﬁ HaIpaBJICHHOCTH» p8,3pa6aTBIBaI-OTCH AJI1 OCYIICCTBIICHUA
CJICaAyroImXx BUJI0B KOHTPOJIA.

1. BX0JTHO! KOHTPOJIb

[lenb BXOJHOTO KOHTPOJSE — OLEHKAa OOIIET0 YpOBHS SI3bIKOBOWM MOJTOTOBKU
pebeHKa U rpymisl B 1eaoM. /{151 BXOAHOIO KOHTPOJSL MCIONb3YETCS TECTUPOBAHUE.
Pe3ynbTarhl BXOAHOrO KOHTPOJII HMCHOJB3YKOTCS ISl BBIBOAA O LIEIECOOOPA3HOCTH
pelakTUpoBaHUs IulaHUWpoBaHudA. Jlig oneHuBaHus ucnoib3dyercs 100-OamibHas
cucrema.

BX0/1HOI KOHTPOJb MPOBOJUTCS € Ka)AbIM OOYYarOUIMMCS UHAUBUAYAIbHO IO
JBYM ITapaMETPAM — TEOPETUYECKUN U IPAKTUYECKUU.

Teopetnueckuii mapametp mnpoBepsieT 0a30BbIC 3HAHUS MO AHTJIHICKOMY S3BIKY.
Ero 3HaueHue onpenensercs 1no pe3yiabTraTaM TECTUPOBAHUS.

[IpakTrueckuii IMapaMeTp JIEMOHCTPUPYET CTENEHb BIIAJCHUAS AHIVIMMCKUM
A3bIKOM. Ero 3HaueHue onpeaensercs 1o pe3ysibTaraM NpakTHIECKOro TECTUPOBAHUS.

Bo BpeMs mnpoBeneHUs BXOJHOM JUArHOCTUKM II€NAror 3aroJHAET BXOJHBIC
napaMeTpsl MHPOPMALIMOHHOM KapTOUYKU «YUET pe3ysbTaTOB OOY4YEHMsD), MOJIb3YACH
IIKAJIOH, MPEACTaBIEHHON B TabIuUIIE.

OI_ICHKa mapaMETpoOB BXOAHOT'O KOHTPOJIA

HaunmenoBanue ypoBHs PesyabTaT AMarHocTuku, %o
DneMeHTapHbI YPOBEHb 0-54%
Hu3zkuit ypoBeHb 55-69%
Cpennuii ypoBeHb 70 — 84%
Bricokuii ypoBeHb 85 —-100%

2. Tekymuii KOHTPOJIb
OcymiecTBiseTcs Mocie Kaxaou Tembl B (OpMe TeCTUPOBaHUS, KOHTPOJIBHOTO
onpoca (YCTHOTO WM MMCbMEHHOTO).



3. UroroBas arrecraius
3aBepIraeT OTACIbHBIN KypC MPOTPaMMBbI, POBOAUTCS B BUJE TECTHPOBAHUS.

@®opMbI  OTC/IEKUBAHMA  Pe3yJbTaTOB:  HaOJIOJEHHE, TECTUPOBAHUE,
KOHTPOJIbHBIN Onpoc (YCTHBIA WM MUCHBMEHHBIN), MyOnuuHas Mpe3eHTalus (3ammra
TBOPYECKOM MHUCBMEHHOW pabOThl), MCUXOJOTHUYECKH MOHHMTOPHUHI TOTOBHOCTH K
KOHKYPCHBIM HCIIBITAHHUSIM, PE3YJbTaThl y4acTUs B KOHKYpCax M OJUMIIMANAX I10
AHIJIMMCKOMY SI3BIKY.

®opMbl  puKcannu Pe3yJbTATOB. AaHAJIUTUYECKas CIpaBKa, MaTepuabl
TECTUPOBAHUS U ONPOCA, PE3YNbTATHI ICUXOJIOIMYECKOr0 MOHUTOPUHTIA, MPE3EHTAIUS,
OTYET.

JlokyMeHTaJIbHOM (POpMON TMOATBEPKIAEHUS HUTOTOB pPEaM3allMM OTIAEIHLHOIO
Kypca MporpamMMbl sIBJISIETCS JOKYMEHT 00 oOydeHum «Ceptudukar» (0e3 OIEHKH)
yctanoBsieHHoro [lentpom «Ilouck» obpasia.

OOpaszoBaTenbHas JAEATENbHOCTh B paMkax mnporpammbl «IloaroroBka K
KOHKYypCaM €CTEeCTBEHHO-HAayYHOM HAampaBiICHHOCTH»  Mpeamnojaraer oOydyeHue u
pa3Butue oOyuaronuxcs. [losTomMy pesynbrarhl MporpaMMbl OLEHUBAIOTCA MO ABYM
IpyIIam noKas3aTesien:

1) Hard Skills. ®ukcupyroTcst npeaMeTHble U o0lIey4eOHble 3HAHUS, YMEHUS,
HaBbIKM, NPUOOpETEHHbIE PEOEHKOM B IMPOLIECCE OCBOCHUS 00pa30BaTEIbHOU
nporpamMmel. CTeneHb BHIPa)KEHHOCTH KOMIIETEHIIMIA UMEET TPU YPOBHS.

- HM3KUH ypoBeHb: 55-69%

- cpennuii ypoBeHb: 70-84%

- BbBICOKHMH ypoBeHb; 85-100%

2) Soft Skills. BripaxaioT u3MEHEHHUS IMYHOCTHBIX KadyeCTB peOeHKa Mo
BJIMSIHUEM 3aHATUU MO0 JAHHOM IIPOrpaMme.

CreneHb BBIPAXKEHHOCTH KOMIETEHIUN MMEET TPU YPOBHS W OLIEHUBAETCS I10
TpexOa/NIbHOM IIKaJIe:

- HEOCO3HaHHas HEKOMIIETEHTHOCTh: 1 Gam;

- OCO3HaHHAas HEKOMIIETEHTHOCTh: 2 Oaa;

- OCO3HaHHAasl KOMIIETEHTHOCTH: 3 Oaia.






MOHUTOPHHT pPe3yJIbTATOB 00y4eHHUS
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Hard Skills
Ne IToka3zarenn Kpurtepuu CreneHb BbIPAKEHHOCTH OLIEHHBAEMOI0 KayecTBa Boswozxtioe Meronst
KOJIMYECTBO 0AJJIOB |  JHATHOCTHKH
1 |Teoperuueckue CooTtBercTBHE Huzkuil ypoBeHb: peOeHOK OBIIajie]l MEHee ueM 2 o0bema 55-69% Habmonenue.
3HAHUS 10 OCHOBHBIM |TCOPETUYCCKUX 3HAHUU |3HAHUH, IPEAYCMOTPEHHBIX MPOTrPaMMOi, He OOHAPYKHUII, TectupoBanue.
pazzenam pebenka YTO BTOpPas MOJIOBUHA €My HY)KHa JIJIS pEIIeHUs 3a/1a4. KonTponbHbiit
y4eOHOTEeMaTHIECKOTO | IPOTPAMMHBIM oIpoc.

IUTaHA TPOrPAMMBbI TpeOOBaHUSAM, 3HAHHE [TyGnuunas
TCXHUKH Cpennuii ypoBeHb: 00bE€M YCBOCHHBIX 3HAHUIA 70-84% HPE3CHTALIA
0€30MacHOCTH. cocTaBisieT Ooee Y5, IOHMMAET, YTO OCTABIIHAECS pelueHus Keiica.

3HAHUS TOXKE HEOOXOAVMBI.
Bricokuii ypoBeHb: peOEHOK OCBOMJI MPAKTHYECKH BEChH 85-100%
0o0beM 3HAHWH, NPETYCMOTPEHHBIX MNPOTpaMMOi 3a
KOHKPETHBIN IIEPUOI.
2 Bnanenue OCMBICIEHHOCTD U Hu3kuii ypoBeHb: peOCHOK COYETACT CHEIHATBHYIO 55-69% CobecenoBanue.

NOHATUNHBIM [IPaBUJILHOCTD TEPMHUHOJIOTHIO C OBITOBOM. Ompoc.

anmapaToMm 1o UCIIOJIb30BAHUS Habmonenue.
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TEMAaTHUKE IPOrPaMMbI |CTIICITAATEHOMN Cpennnii ypoBeHb: 00BEM YCBOCHHBIX 3HAHUI 70-84% [TyOnuunas 3ammuTa
TCPMHHOJIOTNH cocTaBiisgeT 0ojiee 2, HOHUMAET, UTO OCTaBILIHECS IIMCbMEHHOU
3HAHUSA TOKE HEOOXOUMBI. paboTEI.
Bricoknii YPOBEHb: CIELUAJIbHBIE TEPMUHBI 85-100%
YIOTpeOSET OCO3HAHHO U B MOJHOM COOTBETCTBUU C
UX COAECpKAHUEM.
[IpakTuueckue ymenusi CooTBeTcTBHE Hu3kuii ypoBeHb: peOCHOK OBIIa/Ie] MEHEe YeM /2 00bemMa 55-69% KonTponsHoe
Y HaBBIKU, MPAKTUYECKUX YMEHH |3HAaHUH, IPEIYCMOTPEHHBIX MPOTrPaMMOii, He OOHAPYKHUII, 3a7aHue.
IPEyCMOTPEHHBIE Y HaBBIKOB YTO BTOpAas MOJIOBUHA €MY HY>KHA JIJIsl PEILICHUs 3a/1a4. I[TpakTHuecKas
OCHOBHBIMH MIPOrpaMMHBIM pabora.
pasjciamu TpeOOBaHMAM, Cpennuii ypoBeHb: 00BEM YCBOCHHBIX 3HAHUI 70-84% HaGmronenue.
y4e0HOTEMATH1ECKOr0| OTCYTCTBHE . cocraBmsieT Ooiee 2, TIOHUMAET, YTO OCTABIIUECS 3HAHUS [ly6anynas 3ammra
IJ1aHa IpOrpaMMBbl 3aTpyAHEHUH B TOPe HEOBXOIIMbL. IMCEMEHEOHR
HCIIO0JIb30BaHNUU pPaGOTL.
CHELUAJIBbHOTO
o0opyIoBaHUA,
coOIroIeHrEe TEXHUKHU
0e30macHOCTH Bricokuii ypoBeHb: peOCHOK OCBOMJI MPAKTUYECKU BECh 85-100%

00beM 3HaHWH, NPEAYCMOTPEHHBIX MPOrpaMMoON 3a
KOHKPETHBIN IIEPUOI.
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Ne ITokaszarens Kpurepun CreneHb BbIpaXEHHOCTHU OLIEHUBAEMOI'0 Ka4eCTBa Bosmoxnoe Meronsl
KOJIMYECTBO JTMATHOCTHKU
6asioB
1 Komnabopamus | Ymenue pabotats B | Heoco3HaHHass HEKOMIIETEHTHOCTb: HE YMEET paboTaTh B Habmonenue.
KOMaH/Ie KOMaH/I€, HE CJIBIIIUT YYACTHUKOB, P TOM MOXKET UMETh [Icuxonoruueckuii
XOpOIINE 3HAHMSI, HO HE CITIOCOOEH 10TOBapuBaThCS. TecT «JIMYHOCTHBII
Oco3HaHHasi HEKOMIIETEHTHOCTb: 0OHAPYKUBAET MPOOJIEMBI B OIPOCHUK
paboTe B KOMaH/JIe, 3aMEYaeT, UTO €CIIM €r0 HE CIbIIIATh, 3TO Kerremman.
MOJKET OBITh CBSI3aHO C €r0 KaueCTBaMHU.
Oco3HaHHasi KOMIIETEHTHOCTb: yMeeT paboTaTh B KOMaH/IE,
MO3KEeT OpaTh Ha ce0s1 OTBETCTBEHHOCTb, TOTOB K
pacnpezieNieHuIo poJieil B KoMaH e, ClIoco0eH J0roBapuBaThCSl.
2 Kommynukanus | Ymenue Heoco3HnanHast HEKOMIIETEHTHOCTh: UMEET TPOOIIEMBI B HaOmronenue.
3 dexTruBHO 0OIIIeHNH, HO HE CBS3BIBACT C JTMYHBIMU [lcuxonornveckuit

o0marescs co

Oco3HaHHass HEKOMIIETEHTHOCTh: MOKET UMETh TPYIHOCTHU B
OOIIeHUH, OCO3HAET, UTO KOMMYHHUKATUBHbIE HABBIKU HAJ0
pa3BUBaTh.

Oco3HaHHas KOMIIETEHTHOCTh: CIIOCOOEH peuaTth 3aa4u
Pa3HBIMHU CHOCO6aMI/I, B T.4. OYCHb OpUT'MHAJIbHBIMMU.

TECT
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KpeatuBHocts | [IpoyKTUBHOCTB Oco3HaHHasi KOMIIETEHTHOCTD: Habmonenue. Tect
(6ermoctp) — CIoCcoO€eH MPOIYIIUPOBATh U OCO3HAET 3TO. KpEaTUBHOCTH
CIIOCOOHOCTh Heoco3znanHas HEKOMIETEHTHOCTh: HE CIIOCOOEH I'mndopna
IPOAYLUPOBATH MPOIYLUPOBATh U BOOOIIE HE 3aMEYaeT, YTO HECTIOCOOEH
OoJbIIoe MPOTYIIUPOBATH.
KOJIMYECTBO Ui Oco3HaHHasi HEKOMIIETEHTHOCTh: HECTIOCOOEH
MPOIYLIUPOBATH U OCO3HAET CBOU OTPaHUYEHUS,
(dbopMupyeTcss MOTUBALIUS K PA3BUTHIO HABBIKOB.
Kputnueckoe Amnanuz Heoco3nanHass HEKOMIIETEHTHOCTh: HE CIIOCOOEH K BAYMUYHUBOMY HaGmronenue.
MBIIUICHHE uH(pOpMaIIUU U aHaJN3y, COOCTBEHHBIX BHIBOJIOB HE JIETIAET, a TPAHCIUPYET AHanu3
dbopMynupoBKa ABTOPUTETHBHIC BBIBOJIBI. KOHTPOJIBHOT'O
COOCTBEHHBIX Oco3HaHHasi HEKOMIIETEHTHOCTh: aHAJIU3 TAETCS C TPYAOM, 3a/laHusl.
BBIBOJIOB. BBIBOJIbI JIENAET CIIOKHO, HO OYE€Hb CTapaeTCsi HaXOAUTh
KITIOYEBbIE MOMEHTBI, YIUTCS CAMOCTOSTENILHO (hOPMYIHUPOBATh
BBIBO/JIBI.
Oco3HaHHasi KOMIIETEHTHOCTD:
CaMOCTOSITENILHO aHAJIU3UPYET HH(POPMAIUIO, BBHIBObI
BBITEKAIOT U3 3TOTO aHAJIM3a.
AprymentupoBanHoe | Heoco3HaHHast HEKOMIIETEHTHOCTh: PacCyKJIeHUsI OOPHIBOYHBI, Habmonenue.
paccyxaeHue HE BCErja CBS3aHbl, 3HaHUs (parMeHTapHBI
Oco3HaHHast HEKOMIIETEHTHOCTb: OCO3HAET MPOOETBl B 3HAHUIX
Y IOHMMAET CBOIO TPYJIHOCTh PacCyAaTh apryMEHTHUPOBAHHO.
Oco3HaHHasi KOMIIETEHTHOCTB: Paccyk/1aeT apryMEHTHPOBAHHO,
3HaHUS LENbHBIC U MOCIEI0BATEIbHbIE
CrniocoOHOCTD K Heoco3HaHHasi HEKOMITETEHTHOCTB: HE CIOCO0EH K Habmonenue.

pednexcun

caMoOaHaJM3y, He BUJUT CBOMX CIAObIX 30H, HE TIOHUMAET, HaJl
4yeM Hazlo paboTarhb

Oco3HaHHasi HEKOMIIETEHTHOCTB!
YUUTCS aHAIU3UPOBATh CBOM PELLIEHUS, CBOU YMEHUS

Oco3HaHHagd KOMIIETEHTHOCTE:
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CHOCOOCH aHAIM3UPOBATH CBOU PEIICHUs, 3HAET cladble MecTa,
HMMEET CTPATETHUIO TI0 CaMOPa3BUTHIO
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KAJPOBOE OBECIIEYEHHE

ObecnieueHne peanu3alid TPOTPaMMbl, HAIEJICHHOW Ha TMPEIOCTaBICHUE
BBICOKOTO KauecTBa OOyYeHHs, TUIAHMPYETCS 3a CYeT IITara, COCTOAIIEro U3
BBICOKOKBATN(DUITMPOBAHHBIX CIICIMAINCTOB, 00131101 1X ONPENCTICHHBIMU
KOMIIETEHIIUSIMHU U BHITIOJHSIOIIUMHE ONPEIeTICHHBINA (PYHKIIMOHAI.

N3 Hux:

- Y4YUTEeJIb XMMHHU U OMOJIOTHUHU BBICIICH KBAIM(UKAIMOHHON KaTeropuu — 1
qell.
- Y4YUTEeJIb MaTEeMaTUKH BBICIICH KBaTU(UKAIIMOHHON KaTeropuu — 1 yer.

- TEeAaror-rcuxoJior BhICIIEH KBAIM(UKAIIMOHHOW KaTeropuu — 1 yeu.
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MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIA
OCYHIECTBJIEHUSI OBPA3OBATEJIBHOI'O ITPOLHECCA 110
ITPOI'PAMME

Tpe6oBaHus Kk 31aHUIO/TIOMEIIEHUIO

s peanmuzanyuu nporpaMmMsl «I1oaroToBka K KOHKypcam €CTECTBEHHO-HAYYHOU
HANPaBJIEHHOCTW» MOMEIIEHUE JOJIKHO YAOBIETBOPATH CTPOUTEIHHBIM, CAHUTAPHBIM U
IPOTUBOMOXKAPHBIM HOPMaM.

VY4eOHble KaOMHETHl YKOMIUIEKTOBAaHbl YIOOHBIMM pabOYUMHU MeCTaMH 3a
YUEHUYECKUMHU CTOJAaMH B COOTBETCTBHU C POCTOM OOYYAIOIIMUXCS, COCTOSHUEM HX
3pEHHs U CIIyXa.

Kabunersl 060pynoBaHbl B COOTBETCTBUM C TUTHEHWYECKMMHU TPEOOBAHUSMHU.
Hcnonb3yemble 1udpoBbie  00pa3oBaTeNbHbIE pPECypChl, WHCTPYMEHTHI Y4eOHOMN
JesITebHOCTH (TIPOTrpaMMHBIE CPEACTBA) JUIIEH3UPOBAHBI IS HCIIOJIb30BaHUS BO BCEM
YUPSXKIEHUU WIM Ha HEOOXOAUMOM KoiuuecTBe pabounx wmecT. B pabote
UCIIONIB3YIOTCS. KOMILJIEKTHI JIMLIEH3MOHHOTO WJIM CBOOOJHO PACIpOCTPaHSIEMOTO
IPOrpaMMHOT0 OOecTeueHusl.

B nensx opraHuzanuu aHTUTEPPOPUCTUYECKOM 3aIIMIIEHHOCTH OXpaHa 3/aHus
YUPEXKACHUS IOJDKHA OBITh OOecrieyeHa CHCTEMOW Hapy)KHOTO BUACOHAOIIONEHUS,
NPOMYCKHBIM PEKUMOM M IITATHBIMH OXpaHHUKaMU. TeppUTOpuUs yUpeKIACHUS NODKHA
UMETb NEPUMETPATbHOE OTPAKICHUE U HAPYKHOE OCBEIICHNE B TEMHOE BPeMs CyTOK.

MarepuajbHO-TEXHUYECKOE O0ecneyeHue ayJuTOPHUH:
- ayauToOpUsa Uil TEOPETUYECKUX UM TPAKTUYECKUX 3aHATUU C
HEO0OXOIMMON YYEeHUYECKOU MeOEeIIbIO, TIJIAaCTUKOBOM JIOCKOM;
- | yuurensckoe mMecTo;
- KOBOPKHMHT-30HA.

TexHudeckue cpeacTBa U 000pyA0BaHHE:
- POEKIIMOHHOE 000PYI0BaHUE;
- MapKepbI JIJIs TUTACTUKOBOM JTOCKHU;
- CIINTCUCTEMA.
JIMIIEH3MOHHOE MPOTrPaMMHOE O0eCTICUeHHE:
- LibreOffice;
CpencTBa 3alluThI:
aHTHOaKTepuanbHble  caldeTkw; aHTHOAKTEPHAbHBI  CIPEH;  OTHETYIIUTEb;
PEILUPKYIISTOP.



43

YYEBHO-METOINYECKOE N UTH®OPMALIMOHHOE OBECIIEYEHHE

1.1. IlepedeHb JUTEPATypPbl, HCNIOJH30BAHHON NPH HANTUCAHUM NPOTPAMMBI

A.B. Aptemos, C.C. Jlepsouna «IlIkonbpHbIe OmuMnuaabl. Xumus. 8-11
Kiacce», M. «Alipuc-npecc»,2011r., -252c¢.

['ankuna E.A., [IpOeKTHO-HCCIIEIOBATENBCKAS IEATENBHOCTD YUAIIUX CS
KaK ycnoBue (hOpMUPOBAHUS €CTECTBEHHO-HayYHOU rpaMoTHOCTH / E. A.
["ankuna, JI. B. A3aposa // buonorus B mkosne. - 2022 - Ne5. - C.58-66.
E.H.3y6oBu4, B.H.Acanuuk «Xumus. Perienue 3a1a4 MOBBIIICHHOM
CJIOKHOCTHY, CITPaBOYHOE TTocodue, - MuHck: Kamwknsbrit nom, 2006r.,-
221c.

Kauanosa I'.C. «Pacu€THble 3a1a4u 10 XUMHUHU C PELICHUSIMIY, y4eOHOE
nocobue.-Cuéupckoe yHUBEpPCUTETCKOE n3aaTeabcTBo, 2008r.- 178c¢.
Kapanran, A.W. Peanuzanust npoeKTHO-UCCIEA0BATENBCKON AEATEIIBHOCTH
KaK MHHOBAIIMOHHOM NEJarornuyeckoil TEXHOJOTUHU B BOCIIUTATEIIbBHOM
nporiecce [DnekTponnsiii pecypc]/ A. M. Kapanran // [llkonbHas
negaroruka. - 2022 - Ne3. - C.8-10.

HoBommnuckuii 1.1.,HoBommHckas H.C. « Tumnsl XumMmuueckux 3ajad 1
criocoObl ux pemeHus» 8-11 knacc., yuedHoe nmocooue.- M.: Onukc, 2006.
-160c.

HoBommuckuii 1.1.,HoBommnuckas H.C. «Oprannyeckas xumusp» ,
ydeOHOe TocoOue IS CTapIICKIACCHUKOB U aOUTYypueHTOB.- M.: OHHUKC,
2006. -158c.

Xomuenko W.I'. COopHUK 33124 U yIIpaXKHEHUH 1O XUMUH JIJIs1 CpeaHen
mKoyasl. — M.: HoBas Boina, 2004. — 214c.

1.2. IlepeyeHnb JuTEPATYPHI, PEKOMEHI0BAHHOI 00y4aOIIUMCS

[TpoexTsl 1181 mKoJIbHUKOB «Mup Oyayiero» : [Ipaktuueckoe nocodue /
I'BHOY JIBoper yuameiicst monoaéxu Cankt-IlerepOypra. ABT.-coct.: U.
C. Ceprees, I'. C. IIpsmukoBa, H. ®@. Poauues ; nox Hayy. pea. 1. C.
Cepreesa. — CII0., 2020. — 43 c. — Cepus : PazButne cuctemsl
COMPOBOXKACHUS MPO(HECCUOHATILHOTO CaMOOIIpEACIICHUs IeTel U
monoaéxu Cankr-IlerepOypra. Meroauueckas nonaepxxka. — Boi. 3.
['ypesuy, I'. U. Jlonus 6ynymux otkpsituii: Kuura 060 Bcém. — M.,
«Hayxa», 1989. — 208 c.
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1.3. IlepeyeHnb quTepaTypbl, pEKOMEHA0BAHHOM POAUTEISAM

- KoBu C. «7 HaBbIKOB BBICOKOd(PGhEKTUBHBIX Jtojae. MorHbie
WHCTPYMEHTBI Pa3BUTHsI IMYHOCTH» - AnbninHa [Tabmmmep, 2019

- W. Iluatycesuu «/leictByit! 10 3anoBeaei ycnexa» uza. Jxemo 2018 r.

- CruBen KoBu «Bocbmoii HaBbik. OT 3(G()EKTUBHOCTH K BEIHUUIO»
«Anbnuna [Tabmumepy, 2020 r.

- Jemmapckas O.4., Moiico B.B., basuna O.A., HosukoBa E.M.
Opapennble neTy: (akTopbl MPodhecCHOHATBHOTO caMoomnpeaeieHus //
[lcuxomornueckass Hayka u oOpazoBanue. 2012. Ne3. C.10-20.
URL:www.psyedu.ru

-  ®uodanona O.A. Ilcuxonorus B3pOCIEHHS] U BOCIUTATEIbHbIE MTPAKTUKH
HOBoro nokoseHus: yued. [Tocobue / - M.: ®muaTta: HOY BITO « MIICW»,
2012. - 120c.

- Ille6nanoBa, E. M. Heycnemmnbsie opapeHHbie 1mkoiabHUku / E. W.
[Ile6manoBa. — MockBa: BUHOM. JlaGopatopust 3nanuii, 2011. — 245 c.

- 3enenuna, E. Bb. (kanaupar negarornyeckux Hayk; 3aM. JIUPEKTOPa;
KpaeBas mkona-uHTepHAT MJisi OJIAPEHHBIX JeTei, T. BraguBoCTOK).
OpapeHHblii peOEHOK: Kak €ro BOCHHUTHIBaTH M oO0yudarh? / FEnena
bopucosna 3enenuna [Tekct] / Hapoanoe oopazoanue. — 2010. — Ne 8. —
C. 201-206.

- Anpnuna  Ilabmumep, 2013 r. Puuapg  Temmmap  IlpaBumia
camoopranun3annu: Kak Bc€ ycrieBaTh, HE HANPATrasch

1.4.Cnicok  JJIEKTPOHHBIX  HCTOYHHKOB,  PEKOMEHJAOBAHHBIX
POIUTEISIM

- https://zen.yandex.ru/media/begomvshkolu/zachem-shkolnikam-
uchastvovat-v-olimpiadah-5d3fc428d11ba200ac0436de 3auem
IIKOJIFHUKAM y4acTBOBATh B OJIMMITHAIAX.

- https://olimpiadyi.lancmanschool.ru/vuzovskie-olimpiadyi/lgotnyie-
vuzovskie-olimpiadyi-po-inostrannyim-yazyikam/ 16 JbrOTHBIX BY30BCKHX
onumnuaja [lepedHs Mo HHOCTPaHHBIM SI3bIKAM.

- https://nsportal.ru/shkola/inostrannye-yazyki/library/2017/03/30/uchastie-
v-olimpiadah-i-konkursah-po-angliyskomu-yazyku Yuactue B onumnuanax
¥ KOHKYpCaXx IO aHTTIMIUCKOMY SI3bIKY - 3aJI0T YCIIeXa YUCHUKOB.



45

2. IlepeueHnb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALNIMOHHOM CeTH
«MHTEepHET», HEOOXOAUMBIX /1JIs1 0CBOEHHS MTPOrPAMMBI

- uHbOpPMaILMOHHBIE MaTepUalbl 00 OTUMIHNaAax: MOCKOBCKOH,
Bceepoccuiickoit, MeHieneeBcKon, MK 1IyHapOJHOU
http://www.chem.msu.ru/rus/olimp/

- Mup xumun. COACPKUT XUMUYECKHE CIIPABOUYHUKH, HCTOPHIO CO3/IaHUS U
Pa3BUTHUS IEPHOAMUECKON CHCTEMBI 3JICMCHTOB
http://www.chemistry.narod.ru/

- Bcepoccuiickuii KOHKYpC HAyYHO-TEXHOJIOTHYECKUX MPOEKTOB. O
KOHKypce. https://konkurs.sochisirius.ru/

- Bcepoccuicknil KOHKYpC HayYHO-TEXHOJOTUYECKUX TPOEKTOB.
Hampasnenwus. https://konkurs.sochisirius.ru/tracks

- Bcepoccuicknil KOHKYpC HayYHO-TEXHOJOTUYECKUX TPOEKTOB.
ITonoxxenue o koukypce. MHCcTpyKms no perucrpaunu. Yro takoe
npoekT? Kputepuu onienku. TpeboBanus k ohopMiieHHIO padoT.
https://konkurs.sochisirius.ru/documents

- OCHOBHBIE ITaITbl MPOCKTHON JACSITEILHOCTH.
https://studopedia.ru/24 439 osnovnie-etapi-proektnoy-deyatelnosti.html

- U3 4ero cocTOUT JOTUYECKUN KapKac MpoeKTa?
https://cyberpedia.su/13xe727.html

- MeTobI ucciieIOBaHUS B IPOCKTHOU
paborte.https://workproekt.ru/struktura-proekta/vvedenie-proektnoy-
rabotyi/metodyi-issledovaniya-vo-vvedenii-proekta/

-  Meroauueckue pexkoMenaanuu "Co3naHue npe3eHTanum"
https://infourok.ru/metodicheskie-rekomendacii-sozdanie-prezentaciy-
1121951 .html

- Kaxkoit nomknaa ObITh pe3eHTaIMs Ha KOH(EPEHITHUIO WITH 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#mpomniibie

3. [lepeueHnb pa3IaTOYHOr0 MaTepHaja
1) TekcTsl mpakTUYECKHX PabOT.
2) TeKCTBI CAMOCTOSATEIILHBIX PA0OT 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#%D0%BF%D1%80%D0%BE%D1%88%D0%BB%D1%8B%D0%B5
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#%D0%BF%D1%80%D0%BE%D1%88%D0%BB%D1%8B%D0%B5
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#%D0%BF%D1%80%D0%BE%D1%88%D0%BB%D1%8B%D0%B5
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MPUJIOKEHHUE 1

K 0011e00pa3oBaTeIbHON 0011Iepa3BUBAIOIIICH porpaMMe
«ITOAI'OTOBKA K KOHKYPCAM
ECTECTBEHHO-HAYYHOI HATIPABJIEHHOCTW»

1. IIpumepsl MpakTUYECKUX 3aJaHUl IO Kypcy «Pelienne onummnuaaHbix
3a7a4 110 MaTEMaTHUKE»

3agaHusi, OTBETHI U PEIICHUS
MakcumanbHOE KOJTU4ecTBO 0amuioB — 8.
Kputepuu olieHMBaHuUs: TOYHOE COBNAZEHUE OTBETa — | Oal 3a KaxKJ10€ 3aJjaHue.
10 kmacc
1. XOKKEHBII MaT4 COCTOUT U3 TPEX PABHBIX MO UTPOBOMY BPEMEHU NEPUOJIOB.
«Meteop» Ha MIPOTSHKEHUH BCEH UTPhI Biajen maiooit 60 mporieHToB BpeMeHH, a 3a
nepBble JBa nepuoja — 54 npouenta BpeMeHu. CKOJIbKO MPOILEHTOB BPEMEHU
«MeTteopy BHajen maiiboi B TpeTheM nepuoe?
Otser. 72.
Pemenue. [lycts nepuon nmutes t. Toraa BinageHue maitooit 3a Tpu nepuoaa — 0, 6 -
3t, 3a mepBbIe aBa nepuoga — 0, 54 - 2t, 3HaYUT, BIaJeHNUE Mai00i 3a TPETUI TEPHO/T
coctaBuio 0, 6 -3t — 0, 54 - 2t =0, 72t, T.e. 72 mpoI1eHTa BpEMEHH.
Kiion 1. XoKKeHHBIN MaTy COCTOUT U3 TPEX PABHBIX 10 UTPOBOMY BPEMEHU MEPUOOB.
«Meteop» Ha MIPOTSHKEHUH BCEH UTPBI BIIAJEN Mool 55 mpoIieHTOB BpeMEHH, a 3a
nepBble Ba nepuoga — 61 npoueHt BpemeHn. CKOIBKO MPOLEHTOB BpPEMEHU
«MeTteopy Bnajen maitboi B TpeTheM nepuoae?
Ortger. 43.
Kion 2. XOKKENHBIN MaTd COCTOUT U3 TPEX PABHBIX 110 UTPOBOMY BPEMEHU MEPUOOB.
«Meteop» Ha MIPOTSHKEHUH BCEH UTPhI Biajen maiooit 60 mporieHToB BpeMeHH, a 3a
nocjeaHue ABa nepuoga — 64 npouenta BpemeHu. CKOIbKO MPOIIEHTOB BpEMEHU
«MeTteopy Biajen maiooi B IepBOM Iepuoe?
Ortser. 52.
Kion 3. XOKKENHBINA MaTy COCTOUT U3 TPEX PABHBIX 10 UTPOBOMY BPEMEHU MEPUOIOB.
«BpiMIem» Ha IPOTSKEHUU BCEH UTPbI BIAJEN ai0oii 57 MpoIieHTOB BpeMeHH, a 3a
nepBble Ba nepuoja — 54 npouenta BpeMeHH. CKOJIBKO NMPOLEHTOB BPEMEHU
«BeiMmien» Biajen maitboi B TpeTbeM nepuojie?
Ortger. 63.
2. Apudmetnueckas nporpeccus al, a2, . . ., ab4 umeet pazHocts d = 3. Haiinure
3HAYCHUE BBIPAKCHUS
—al —a2+a3+ad4—a5S—ab6+a7+a8—...—abl —ab2 +a63 + ab4.
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(BeipaxkeHre HaYMHAETCS C IBYX CJIAra€MbIX CO 3HAKOM «MHUHYC), 3aTE€M JIBa
clIaraeMbIX CO 3HAKOM ILTIOCY, U T.1I.)

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 kakoit ueTBepke paBHa —am — (am + d) + (am
+ 2d) +(am + 3d) = 4d. Takum 06pa3zom, ob1mIast cymma paBHa 16 - 4d = 64d.

Knon 1. Apudmernueckas nporpeccus al, a2, . . ., a44 umeer pazHocts d = 4.
Hannure 3HaueHuEe BhIpaKEHUS
—al —a2+a3+ad4—a5—a6+a7+a8—...—a4l —a42 + a43 + a44.

(BpIpaxkeHre HaYMHAETCS C IBYX CJIAraéMbIX CO 3HAKOM «MHUHYC, 3aTE€M JIBa
cllaraeMbIX CO 3HAKOM «ILITIOCY», U T.1I.)

Otser. 176.

Kion 2. Apudpmernueckas nporpeccus al, a2, . . ., a52 umeer pazHoctsb d = 3.
Haiinure 3HaueHne BBIpa)KEHUS

—al —a2+a3 +a4 —a5—a6+a7+a8—...—a49—a50+aS51 +ad2.
(BbipaskeHue HaUMHAETCS C ABYX ClIaraeMbIX CO 3HAKOM «MHUHYCY, 3aTEM JIBa
cJaraeMbIX CO 3HAKOM «ILTIOCY», U T.1.)

Otser. 156.

Kion 3. Apudmernueckas nporpeccus al, a2, . . ., a84 umeet pasHocts d = 2.
Haliinre 3HaueHre BhIpaKEHUS

—al —a2+a3 +a4 —a5—a6+a7+a8—...—all —a82 + a3 + ag4.
(BbeipaskeHue HaYMHAETCS C ABYX ClIaraeMbIX CO 3HAKOM «MHUHYCY», 3aTEM JIBa
cJaraeMbIX CO 3HAKOM «ILTIOCY, U T.1.)

OrtBer. 168.

Kion 4. Apudmernueckas nporpeccus al, a2, . .., a72 umeet pasHocts d = 3.
Halininte 3HaueHre BbIpaKeHUS

—al —a2+a3+a4—a5S—a6+a7+a8—...—ab9—a70+a7l +a72.
(BbeipaskeHue HauYMHAETCS C ABYX CJIaraéMbIX CO 3HAKOM «MHUHYCY, 3aTEM JIBa
cJaraeMbIX CO 3HAKOM «ILTIOCY, U T.1.)

Ortger. 216.2

3. [lers paccTaBua B HEKOTOpHIE k KIIETOK IMIaxMaTHON JOCKHU 8 X 8 10 Jajbe.
Oxazanock, 9YTO Ha

nocke poBHO 20 KJIETOK, KOTOphIC HE ObET HH OJIHA JIaJbsi. KakoBO HamMeHbIIIee
BO3MOXxHOE k?

(JIagpst ObeT BCe KIIETKHU CBOETO CTOJIOLA U CBOEH CTPOKH. )

Otser. 4.
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Pewenne. [Tycts ageit HET B m CTPOKax M n CTOJIONAX (1Sl ONPEAEICHHOCTH,
curTaeM, 9To m < n). Torja KJIeTku, KOTOpbIe HE ObET HU OJHA JIAJbsl, — ITO B
TOYHOCTH MN KJIETOK Ha MEPECEUEHHUH ITUX CTPOK U cTosIONOB. Toraa no ycioBrio mn
= 20, 1 eIMHCTBEHHOE pa3yiokeHue unciia 20 Ha 1Ba MHOKUTENS, HE MPEBOCXOASAIINX
8,370 514, Takutom=4,n=15.

Torna naapy B IETUHON PaCCTAHOBKE AOJHKHBI OBITh B 8 — 4 = 4 cTpoKax, 3HAUUT, UX
He MeHee 4.

C npyro#i CTOPOHBI, €CTh MPUMEP PACCTAHOBKHU C YETHIPHMS JaJbIMH (CM. PUCYHOK).
Knon 1. [lers pacctaBun B HeKOTOpbIe K KIIETOK MIaxMaTHOM TOCKHU 8 X § MO Jnajbe.
Oxkazanoch, 4TO Ha JOCKE POBHO 15 KII€TOK, KOTOphIE HE ObeT HU OJ1HA Ja/ibsi. KakoBo
HauMeHbliee BO3MoxHoe k?

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

OtsBer. 5.

Knon 2. Bacs pacctaBuil B HEeKOTOpbIe K KJIETOK M1axMaTHOU JOCKH § X 8 10 Jajibe.
Oxa3anoch, 4YTO Ha JIOCKE POBHO 15 KJIETOK, KOTOpbIE He ObeT HU O/1HA Jabsi. KakoBo
HanOoJIbIIIee BO3MOXKHOE k?

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

Otser. 15.

Kion 3. IleTs pacctaBui B HEKOTOphIE k KJIETOK IIaxMaTHOM JOCKHU 8 X 8 MO Jiajbe.
Oxka3ajock, 4TO Ha JIOCKE POBHO 18 KJIETOK, KOTOphIE HE ObET HU OJIHA JIajbs. KakoBo
HauMeHbIIIee BO3MOXKHOE k?

(JIampst ObeT BCe KIIETKH CBOETO CTOJIOIA U CBOEH CTPOKH. )

Ortger. 5.

Kion 4. Bacs paccTaBui B HEKOTOpBIE K KJIETOK IIaxMaTHOM JOCKU 8 X 8 10 JIaJibe.
Oxka3anochk, 4To Ha JIocke poBHO 20 KJIETOK, KOTOPhIC HE ObET HU OJIHA JIajbs. KakoBo
HauOoJbIIee BO3MOXKHOE k?

(JIambst ObET BCE KJIETKH CBOETO CTOJIONA U CBOEH CTPOKH.) 3

Otger. 12.

4. Ha MecTo KaX/101 13 ABYX 3Be3704UeK B yucye 45 * 712 craBsaT A100yI0 U3 ACCATU
uu@p (c oquHAKOBOM BEpOSITHOCTHIO). KakoBa BEpOsSITHOCTH TOTO, YTO MOTYYEHHOE
CEMU3HAYHOE YMcIio aenautcs Ha 15? (OTBeT 3anuiumTe B MPOIEHTAX. )

Orger. 7.

Pewienue. Jlenumocts Ha 15 03HaYaeT, 4TO YKUCIIO JETUTCS OJHOBPEMEHHO Ha 5 U Ha 3.
[Tocnenuss mudpa paBua 0 wim 5. B nepBom ciydae nmeem uuncio 45 * 7120. Utoost
ero cymma 1udp aenunachk Ha 3, 3Be37109Ka JI0JDKHA PaBHATHCS 2, 5 uinu 8 — 3
BapuaHTa. Bo BTopom cityyae umeem unciio 45 * 7125. Yro6s1 ero cymma uudp
JIeNIAJIach Ha 3, 3B€3/104Ka JOJKHA paBHATHCS 0, 3, 6 uin 9 — 4 BapuanTa. ltoro —
noaxoaat 7 BapuantoB u3 100 BO3MOXKHBIX.



Kion 1. Ha MecTo kax10¥ 13 ABYX 3B€3/04eK B yucie 75 * 631* crapsaT no0yro 13
necsaty udp (C 0AMHAKOBOW BEpOSITHOCTHIO). KakoBa BEpOsSITHOCTH TOTO, YTO
MOJIY4YEHHOE CEMU3HAUYHOE YuCio aenutcs Ha 157 (OTBeT 3anuimTe B IPOLeHTaX. )
Orser. 7.

Kion 2. Ha MecTo kax10¥ U3 IBYX 3B€3/104UeK B yucie 72 * 643* cTaBsaT 00y U3
necsaty udp (C 0AMHAKOBOW BEPOSITHOCTHIO). KakoBa BEpOsSITHOCTH TOTO, YTO
MOJIY4YEHHOE CEMU3HAUYHOE Yucio aenutcs Ha 457 (OTBeT 3anuiluTe B MPOLICHTAaX. )
Ortger. 3.

Knon 3. Ha MecTo kaxx0ii U3 1ByX 3Be3704eK B uncie 45 * 263* cTaBsT 1100yI0 U3
necsaty mudp (C 0qMHAKOBOW BEPOSITHOCTHIO). KakoBa BEpOsSTHOCTH TOTO, YTO
MOJIY4YEHHOE CEMU3HAUYHOE Yucio aenutces Ha 157 (OTBeT 3anuimTe B IPOLeHTaX. )
Ortger. 6.

Knon 4. Ha MecTo kaxx0ii U3 IBYX 3Be3704YeK B yncie 72 * 653* cTaBsT q100y10 U3
necsaty udp (¢ 0AMHAKOBOW BEPOSITHOCTHIO). KakoBa BEpOsSTHOCTH TOTO, YTO
MOJYYEHHOE CEMU3HAUYHOE Yucio aenutcs Ha 457 (OTBeT 3anuilnTe B IPOLICHTAaX. )
Otser. 2.
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2. IlpuMepsl NpakTHUYECKUX 3a/IaHUM 110 Kypcy «Perienre oauMnmaHbix
3aJa4 110 OGMOJIOTUNY

B 3amanusx Hy>KHO BBIOpaTh OJIMH BEPHBIN OTBET U3 CIIUCKA.
3a KaXIbIi TpaBUJIbHBINA OTBET HauucyseTcs 1 6a.
MaxkcuManbHBIN 0T 3a Bce 3amanus 0ioka No 1 — 18.

No 1. B cepenune mponioro Beka B OMOJIOTHH MIUPOKO MCTIOIB30BAJICS METO
MEYEHbIX aTOMOB. OH 3aKJII0YaeTCsl B CIACAYIOUIEM: YUCHbIE CIIEIIMAIbHBIM 00pa3omM
N00aBIISIOT paIMOAKTUBHBIE ATOMBI K OMOJIOTHYECKUM MOJIEKYJIaM, YTO MO3BOJISET
OTCIIEKUBAThH MPEBPAIICHUS, IPOUCXOJIAIIUE C ITUMH MOJIEKyIamMu B kieTke. Kakoe
HAyYHOE OTKPBITHE OBLJIO COBEPIIEHO C UCIOJIB30BAHUEM 3TOT0 MeTo1a?

OtBet: PacmudpoBka MeTabOIMUYECKUX MyTeH

o OtkpriTue [JHK

0 Co3nanue nepBoil BAaKLIIMHBI

o PacimdpoBka MeTaboInIecKux myTen

0 OTKphITHE OECKIETOUHBIX (DOPM KUZHU

No 2. Kapu Mymuc B 1983 rogy uzo6pén croco0, mo3BOISIONNN BO MHOTO pa3
YBEJIMYUTH KomdecTBO yxke umeronieiics JIHK, nomyuus 3a ato HoGeneBckyto
npemuio. Kak Ha3piBaeTcs 3TOT MeTO?

Otser: [lonumepaszHas 1enHas peakius

o CexBenupoBanue no CaHrepy

o KinonupoBanue kieTox

o IlonumepaszHas LenHas peakius

o Co3nanue reHeTHYeCKH MOAU(PUITMIPOBAHHBIX OPTaHU3MOB

No 3. Ha xapTuHKe MpeacTaBiIeHbl CTPYKTYpPbl paCTEHHUsI, 110 (OopMe HATTOMUHAIOLIIE
BEPTHUKAJILHO PACTIOJIOKEHHBIE JJOCKH.
Onpenennure MPOUCXOXKICHUE S3TUX CTPYKTYP:
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OtBet: BunonsmeHEHHbIE 7151 YKPEIJICHUS PACTEHUS] KOPHU

0 Bungonsmenénnble s yKpeIruieHUs pacTeHUS TO0EeTH

0 BupousmeHEHHBIE 1J1s1 YBEIMUECHUS BCACBIBAIOIIECH TIJIOMIAAN TOBEPXHOCTH
rmobderu

0 BuponsmeHEHHBIE 1J1s1 YKPEIUIEHUS PACTEHUSI KOPHU

0 Bumon3sMeHEHHBIE IS YBEJIIMYEHUS BCAChIBAIOIIIECH TUIOIIAAN ITOBEPXHOCTH
KOpPHHU

No 4. Bdellovibrio bacteriovorus — Buj 0akTepuii, COCOOHBII Mapa3uTUPOBAThH
Ha HEKOTOPBIX IPYTUX BUAaX OaKTEpU.

Bri6epute BepHOE yTBEpKIEHHE 00 3TOM OpraHu3Me:

Otset: B. Bacteriovorus MOTyT UCIIOJIB30BaTHCS YETOBEKOM JIJISI JICUCHHUSI
OaKTeprabHBIX HHPEKITHIA

o B. Bacteriovorus 10o/pkeH ObITh pOJCTBEHEH OakTeprodaraM, Tak Kak OHH
TOE MAPaA3UTUPYIOT HAa OAKTEPUAX

o Jlns ycnenHoro napasutupoBaHusi pazmepsl B. Bacteriovorus qomkHbBI
MPEBOCXOAUTH pa3MeEPbl KIETKH KEPTBbI

o Ckopee Bcero, B. Bacteriovorus nomamaet B KJIETKY uepes
MUIIEBAPUTEIBHYIO BaKyOJIb

o B. Bacteriovorus MOTyT UCTIOJIb30BaThCS YE€TIOBEKOM JIJIS JICUCHHS
OaxkTepuanbHBIX HHDEKIHi

No 5. Yu€Homy npuHecii Ma30K KPOBH MMaIlMEHTa, HETABHO BEPHYBIIECTOCS

u3 Adppuku. Cpeu CUMIITOMOB Y MallM€HTa OTMEUYEHBI CIIyTAHHOCTb CO3HAHUS

U HapyuieHue cHa. [lpu npoBeneHun KaueCTBEHHOM peaKkIy KJIETOK BbIIEJICHHOTO
U3 KPOBU MUKPOOPTaHU3Ma Ha MENTUIOTJIMKAH ObUT MOJTYYeH OTPHUIaTEIbHbIHI
pe3ynbTat. Yem, ckopee Bcero, 60J1eH naueHT?

OtBet: CoHHOI 00JIE3HBIO

o KrnemeBbiM sH1IEDaNUTOM



0 CoHHOI1 00JIE3HBIO
o boppennozom
o 'enatutom C

No 6. /lana nocienoBaTenbHOCTh, HaxoAsmascsa Ha koaupyromen nenu JHK.
5"- ATTALUI'IATAATI'T - 3’

Kakoii nentua nosy4uTcst Ipu TPAHCISIUUA TPAHCKPUITA, TOJYYEHHOTO C 3TOTO
ydacTka?

Jlist petiieHust 3a/1aHUs UCTIOB3YHTE TaHHBIC TAOJIUIIBI.

Mepsasn Bropasa OykBa B KOOHE Tpetbn
Byksa bByksa
B KOQ0HEe Yy u A r 8 KOQOHE

Ban Ana ny Mnw
Ban Ana Mny Mnw

Deu Cep Twp Lunc y

y Den Cep Twp Luc u
Nen Cep - — A

Nen Cep — Tpn r

Nei Mpo Mc Apr y

u Nen Mpo f'vc Apr u
Nlen Mpo Ny Apr A

Nen Mpo nw Apr r

Une Tpe AcH Cep y

A Une Tpe AcH Cep u
WUne Tpe Nns Apr A

Mert Tpe Nna Apr r

Ban Ana Acn nwn b J

r Ban Ana Acn Mnwn u
A

r

OtBet: Met-Tpe-Ana

o Tpe-Jlen-Luc-I mu-I'uc
o Met-Tpe-Ana-1{uc

o Une-Jlen-1uc-I'uc

o Met-Tpe-Ana



No 7. Ha xakom n300pakeHnu IpeicTaBiIeHa MeMOpaHa rpaMIoIoKUTEIbHON
OaxTepun?
Otser:

No .8. MiBanos MBan MBanosuy pemi uzydats perukanuo JJHK. B kaxoii daze
KJIETOYHOTO LHUKJIA JOJKHBI HAXOUTHCS KIETKH, KOTOPbIEe €My HEOOXOAUMO B3SITh
B KayecTBe 00beKTa?

OtBert: S-daza

o Gl-¢aza

o S-¢aza

o G2-daza

0 Muro3s

No 9. Kakoii 13 TOpMOHOB Y€JI0BEKA BBIJEISIETCA OpraHOM, 0003HAaYEHHbBIM
CTpPEJIKOWM Ha KapTUHKE?
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OtBer: CoMaToTpoInvH
o I'imrokarox

o Koptuzon

0 ApeHalnH

o ComaroTponux

No 10. Ha pucyHke u3 nHOCTpaHHOTO yueOHMKaA TOKa3aHo J1Ba Oelka.
benok, cocrapnsromuii puiamMenT, sIBISIETCS] KOMITOHEHTOM IIUTOCKENIeTa KIETOK

3ykapHoT. Omnpenennute OMOJOTHYECKYIO POJIb 3TOM YacTH IIUTOCKENIETa B KJIETKE:

CES RS -K_____,_?’“’V

—

AW : t{ I

eSS T ES s i st e
FOFVIASKY b

OtBer: LluTokuHe3

0 J[BuKeHne KIyTUKOB

o [lutoxuues

o JIBmxenune xpomocoM B aHadaze
o Konpnencanust xpomocom B ipodase

No 11. Kakast u3 mpecTaBiIeHHBIX MOJIEKYJ MOXET ObITh MOHOMEPOM OeJKa
(mosunenTuaa)?
Orser:

OH OH

No 12. Ha pucynke mpencraBieHa Mukpodororpadus KIeTKu.
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BriGepute BepHOE yTBEpKIeHUE 00 OpraHeiiaXx, OTMEUYEHHBIX CTPEIKaMU:
Otget: B maTpukce npoucxoaut muki Kpedea

o B cTpome mpoucxoaut ceeToBas craausi OTOCUHTE3A

o Ha BHyTpeHHel MeMOpaHenporcXoIuT CBeTOBas cTaausi (GOTOCHUHTE3a

o B matpukce npoucxoaut uuki Kpebea

0 Ha BHGH_IHGI/I MeMOpaHe nponcxonm I_II/IKJI er6ca

0 YBeJIMYEHUE IKCIPECCUU T€HAa N'€KCO3HOI0 TPAHCIIOPTEPA, BHOCSALIETO
TJIIOKO3Y B KJIETKY, YMEHBIIUT OCMOTHYECKOE JIaBJIICHUE B 3TOM KJIETKE

0 AKTHUBaLMs BHYTPUKIIETOYHON MHBEPTA3bl (hepMeHTa, pACHICTUISIIOIIETO
caxapo3y) YMEHbIIUT OCMOTHYECKOE JIABJIEHUE B ATOM KJIETKE

0 OTTOoK HOHOB Kanus yepe3 K + -BeIHOCSIIME KaHAJIbI HE U3MEHSET
OCMOTHYECKOE JIaBJICHUE B KIIETKE
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