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Ha3Banue nmporpaMmmpl

Hexabpbckas obpa3oBarTenbHas IPOrpaMma 1o OHOoNIoruH

ABTOp NporpamMmabl

[lIBenoB I'ne6 I'enHambeBHd, JOIEHT Kadepbl METOAMKH HpEHoNaBaHUS
ouonoruu, xumuu u 3konorud I'OY BO MO MoCKOBCKOTO ToCyAapCTBEHHOTO
obsactHoro ymusepcutera (MI'OV), mpencenartens permoHaNbHOH NpPEIMETHO —
METOAINYECKOH KOMHMCCHM 10 OHONOTMHM, WICH IEeHTPaJbHOH IpEeIMETHO-
METOIMYECKON KoMucchu Bcepoccuiickolt oMMMNIUanbl MIKOIEHUKOB 110 OMOJIOTHH,
K.IL.H., JOLIEHT

[lesieBas ay1iuTOpHSI

Ilporpamma opreHTHpOBaHA Ha OOYYAIOIIMXCS 9-X KIIACCOB, MPOSBHUBIINX
MHTEpeC K OHONOrMYeckMM HayKaM H IPOAEMOHCTPUPOBABIIHMX  BBICOKYIO
Pe3yJIbTAaTUBHOCTE HA OMOJIOrMYECKUX OMMMIIHAAaX BBICOKOTO YPOBHS, HPOIIE X
KOHKYPCHBII 0TOOP B COOTBETCTBUH C IIOJIOXKEHUEM O KOHKYPCHOM 0TOOpE.

AHHOTALHS K IPOrpaMmMe

OO6pasoBarenpHas IIporpaMMa OpHEHTHPOBaHA Ha pas3BUTHE OOIIe-
MHTEJUIEKTYalIbHBIX, OHONOIMYECKHX M TBOPYECKHX CIIOCOOHOCTEH 00yYaroIImxcs,
SIBIITIOIIMXCSl YYaCTHHKAMHU IPOQUIbHONH cMeHBI. [IporpaMMma BKIIIOYAeT [BE YaCTH.
[leppast wacTe mpexmonaraeT WHTEHCHBHOE ()OPMUPOBAHHE Y IIKOJLHHUKOB
NPEAMETHBIX 3HAHWH M yMEHHH, HEOOXOAUMBIX Ul YCIEIIHOTO BBICTYIUICHHS Ha
omuMInaze. Conepxanue 3aHATHH BKIIOYaeT Haubomee TpyAHbIE TEMBI, OTOOpaHHbIE
Ha OCHOBE aHalM3a BBICTYIUIEHHS IIKOJIBHMKOB Ha  PETrHOHANLHOM H
3aKIIIOYUTEIIBHOM STalax BCEPOCCHHCKOH onuMmuansl. Bropas yacTs mporpamMMel
IpefroyaraeT OpraHu3aldid paboThl €O IOKOJBHHKAMH, HANpPaBIeHHOH Ha
TIOBBILICHNE MOTHBALNH M HHTEPECA K €CTECTBEHHBIM HayKaM (IPOEKTHAS ¥ y4eOHO-
HCCIeoBaTebcKasd paboTa ydaluXcs, IOMYJIAPHBIE IEKIHMH IO OUOJIOTHH U
€CTECTBCHHBIM HayKaM, JIEKUHHM BEAYLIMX YYEHBIX CTPAHBI). 3aHATHS MPOBOIATCS C
11 no 14 nexabpst 2019 rona ua 6aze AHOO «®usrex-munein» um. [1.JI. Kanums.



Henn mporpaMmbl — MOBBIIEGHHUSA KAad4eCTBA BRICTYIIEHMS IIKOTHHHKOB
MockoBCcKOH 00IacTH B HHTEIUICKTYAIbHEIX COCTA3AHUAX IO OMOJIOTHH BHICOKOTO
YPOBHS, TIpeX e BCero, Bo Beepoccuiickolt omammae MKoILHAKOB 0 GHOMOTHH.

3agaunm 06pa3oBaTeNBHON MPOrpaMMEL:

— pasBUTHe OOINe-MHTENNEKTYAIbHEIX W  OHONOTMYECKHX  CUOCOOHOCTEH
o0yJarommscs;

— TOATrOTOBKA K YYacTHIO B OHMOIOrMYecKHX ONMMIHMaJax BBICOKOIO YpPOBHS,
BKJIOYas COBEPINEHCTBOBAHME HX TEOPETHUECKOM IIOJTOTOBKH, 4 TAKKe
pasBuUIHE H OTPAOOTKY HEOOXOMMMBIX IPAKIUICCKIX YMEHHH;

— TONy.JIpH3anus OMONOru Kak HAyKH;

— pacImdpenvwie H yrayOlneHHEe TNPE)IMCTHBIX S3HAHWM ydYaluxcs B 00NacTH
€CTCCTBEHHEBIX HAYK;

— DOJCTeTHYECKOS BOCIHTAHME W  Pa3sBUTHE TRBOPYECKHX  CHOCOBHOCTeH
Y4ACTHHKOB.

B pesymbrare ocBOGHHS TPOrpaMMbl IUIAHHPYETCH, UTO KAXKOEH ce
BBIITY CKHUK:
— PacIupUT CBOM 3HAHHA B 001aCTH OMOIOTHYECKAX HAVK;
— TOBBICHT CBOH YPOBEHL TOTOBHOCTH peIlaTh 3amaHdd OHOIOTHYCCKUX
ONMAMIMAIAX BHICOKOTO YPOBHS;
— Pa3OBRCT HHTEPEC K HAYYHO-HCCIEAOBATEILCKON H IPOEKTHOMN JIeSTeIbHOCTH.

o Conep:xaTeabHAs XaPAKTEPHCTHKA IPOIPAMMBL

1. Beojgnast 9acte. O030p IporpaMMBl KPaTKOCPOYHEIX KYPCOB. Pexxmm
3aHATAH, TpeOOBaHUS K OOYHaloNUMCS, MOTHBAalWs H TeleBble YCTAHOBKH.
IIpodopuentanmonnas paGora.

2. IlpeqmeTHoOE conepkanne

buonozua  pacmenuii.  Anamomun  u  Pusuonozus  pacmenuii
AHaroMmYecKoe cTpoeHHe OpraHoB pactenuil. CTPyKTypa B GYHKIUH PaCTHTENLHEIX
TkaHelf. [IpoBopsmue myuku. Dpomonus crenbl. Crpykrypa ¥ QYHKIEE TKaHeH 1
OpPraHOB, NIPUHUMAIOIIHX y4acTHe B: GoTocHITe3e, TPAHCIHPALNA I 0OMEHe Ta30B.
OcHoBHBIE (QU3EONOTHIECKHE NIPOLECCHl y PacTeHuit. MexaHmsMbl (GOTOCHHTE3A,
TPaHCIIMpanui ¥ o0MEHA Ta30B, TPAHCIOPTA BOZLI, MAHEPAILHHIX H IHTATENBHEIX
BellecTs. PocT u paseuhe pactenuit. JKu3neHHbIH IUKT pacTeHHi.

Buonozun  scusommvix.  3oomorui  TO3BOHOUHEIX.  MHOrooGpasue
LO3BOHOYHBIX JXUBOTHEIX. POJNb XHMBOTHBIX B IIPHPONE M KHM3HH 4eIoBeKa., Ponb
KUBOTHBIX B UPUPOJIe, XKA3HA H JICATEIBHOCTH YenoBeka. OxpaHa )KHBOTHOTO MHUpA.
OBONONNA TO3BOHOYHBIX KUBOTHEIX.

Anamomun u usuonozun wenosexa. I'ucmonozun u smapuonozun. Hayxu o
HgenoBeKe. MeTopl H3ydeHUs opraHuzMa 4eloBeKa, NX 3HadeHNE U MCIONb30BaHHe B



cobcreeHHod Xu3HH. Ponk MHKPOCKONHMH B COBPCMCHHOHN OMOJOTHYECKONW HAyKe.
Buynr Mukpockommm. Tkamm opranmsMa HeloBeKa ¥ JKHBOTHBIX: Kiaccu(uKanus,
0COOEHHOCTH CTpoeHMs X GyHKUuA. IIPHHIVIBI ONMCAHMS pasTMYHEIX THIIOB
MHEKpOIpenaparos. THIBE MUKPOIIPELAPaTOB: cpe3, MazoK, COCK0O, TOTAIBHBIM H
IIEHOYHBIH Npenapar, Ma3oK OTIEYATOK, IUTONOIMYECKHe MpenaparTel. AITOPHTM
OIMCaHUs MperapaToB. DMOPHOTOIHs

Knemounan 6uonozua u 6uoxunua. lpronorus — Hayka o xierke. CTpoeHne
KIeTKd. KieTkd pactenwif, rpudos, OakTepui, XWBOTHEIX. [IpOKapHOTEI |
sykapuorsl. Kietounbsle MmemOpansl. OpraHonasl (OpraHeIlIsl) KIeTKH, HX CTPOSHHe
B Gysxnun. Xummpdeckuii coctaB kiaeTku. Heopramwdeckme BemmecTBa: BoOJIa,
MHHEpaNbHEIE BEIIECTBA, MUKPO- H MaxKpodneMeHTH. OpraHndyecKHe BeIlecTBa:
YIIE€BONLI, JTHIHILI, OCNKU, HyKIeHHOBBIE KHCIOTHL, APYrie BAXHLIE COSTHHEHHS
KIIETKH.

Teopua 3eomoyuu. OCHOBHI TEOPHH 3BONOINMM. MAaKpOsBOIIOIUA.
MuxposBOIOLHs AHTPOIOreHe3.

3. Ilogsenenne mroros. [loaBeneHre NTOTOB H3ydeHHS KypCa.

Coaepxanne 1esaTeTbHOCTH ¥ CIIOCOOBI OPraHU3ANHE 0GPA30BATEALHOTO
nponecca

buonorndeckne 3HaHWA U YMEHHS, NPUOOPCTAaeMble B IPONECCE OCBOSHMS
y4e0HOro  colepxaHMs HAcTOsuIeH [POrpaMMEBI, HMEIOT TPAKIAAHOH H
IPaKTHIECKAH XapaKTep, MOIYT CYIIECTRBEHHO NOHONHUTH Pe3yibTaThl H3y9YEeHHST
0a30BBIX KypCOB IIKONBHOM GHOTOTHH,

Vhamuecs, B Clydae HEOOXOAMMOCTH, PACHpeAesIoTes Mo 2 yd4eOHBIM
TpynnaM YUCACHHOCTBIO A0 15-20 uemomex. JIeknuoHHBIe 3aBIATAS MOTYT
IPOBOAUTECA A LENOTO LIOTOKA (BO3pacTHOH IPYIIIHI).

B kaxnom mukae IpeicTaBleHBl clefyrowue o0pa3zoBaTelbHbIE (DOPMEL:
H3NOKEHHE TEOPETHIECKOro MaTepHana, PelleHne IPaKTHYeCKuX, OJTAMIHAATHEIX M
y4e0HO-HCCIeIOBATeNbCKUX 3aad, pa3dop H oOCYXIeHWe pelleHmil. B KoHIE
K&@X/TOT0 3aHATHS YYallHMCs BBIJACTCA 3a/laHHe I CaMOCTOSTENBHON paloTel H
peKoMeHIOBaHHAS THTEpaTypa A JalbHEHIeH caMOIIOATOTOBKH.

TpynoeMkocTs 00pa3zoBaTensHON MporpaMMel — 52 Jaca.

" QGpa3oBaTeabHBIC TEXHOJOIHE . o -
B xome peammsanuu o0pa3oBaTeNbHOH TpOrpaMMbl  MCHONB3YHOTCS
cleqyromye 00pazoBaTeNnbHbIC TEXHOTOI MM

— WHICPAKTUBHBIE JISKIMH — aKTHBHOE B3auMOJICHCTBHEe (B pexxuMme Oecejrhl)
BCEX YYaCTHHKOB IIPOGUITEHON CMEHE,

— NpaKTHIECKHe 3aHSATHA (110 IPYIIaM );

— TPCHHHTH II0 PELICHHI ONUMMUMATHBIX 3aJaHuii, BKIIOUAs BBIUOJIHEHHCS
YYACTHHKAMH CMEHBl TPEHHPOBOYHBIX 3alaHWH, ITO3BONSIONIEE TPUOOPECTH
OIIBIT PellleHys OJIUMIUATHEIX 3aaHul;

— caMoCTosTeNbHAs padoTa IMKOILHUKOE;

— HHAHBHAyalbHBEIEe codece OBaHMUA.



Y4ebno-remaTHIecKHi NJIaH HHTEHCHBHOM NpodHIAbLHOH

o0pa3zoBaTe/bLHOI MPorpaMMel o GHoaorHH

Kox-Bo ©H1O
Ne Hara Tema 3apaTun
YACOB npenoasaTess
Oprannzan@ogHoe 3aHITHE 2 Jvmrpuera T.A.
1. 05.H0s | Mophonorud pacTeHri 2 Jvmtpuera T.A.
Mopédonorus pacrenuii 2 Huutpresa T.A.
Mopdonorus pacrennit 2 Juurpresa T.A.
AmnatoMus pacreHuid 2 Jvurpresa T.A.
2. 06.H01
AparoMns pacreHunit 2 Jvarpuera T.A.
Anaromus pacteHnit 2 Avurpuesa T.A.
300710TAA IO3BOHOUHEIX 2 Momoxanrosa FO.I1.
300I0TESA TO3BOHOYHBIX 2 Monoxasogra FO.IL
07.502
30070THA TO3BOHOYHEIX 2 Momnoxkanosa FO.IT.
300110THA TTO3BOHOYHBLIX 2 Monokarora F0.I1.
I'mcromorus m sMOpuonorus 2 Canpeikna B.11.
I'uctonorus u sMOpuoOTOTHS 2 Canpeixus B.TI.
4. 08.10s
buonorus passaTHA 2 Canpeixzn B.II.
bronorus pazeutus 2 Campeixms B.IL
broxmvma 2 Hporanosa T.C.
broxmvms 2 Hporasosa T.C.
5. 09.mos
buoxumms 2 Hporanosa T.C.
broxumus 2 Hporanosa 1.C.
(OCHOBHI TE€OPHH DBOIIOIHAA 2 Kacarxua M.B.
OcHOBB! TEOPHAR BOMIOIAR 2 Kacatxun M.B.
6. 10.502
AnTponorenes 2 Kacarxun M.B.
AmnTporiorenes 2 Kacarxun M.B.
AnatoMAs ¥ PUBHONOTHS TeIOBEKA 2 TemuukoB A.A.
7. 11.m0s | AHaroMES U GHAHOTOTHS ENOBEKA 2 TeMuuKOB A.A.
AnatoMus # GUHONIOTHS FESTOBEKA 2 Temankor A.A.




A peamdsallil OpOTpaMMbl HeoOXOmuMa CIHeIyionas MaTepraibHO-
TexHHYecKad 6aza U 000py/10BaHUC,

Ne MarepRaanHO-TeXHHIECKHE CPeACTBA K
© 0J1-BO
(H3 pacyeTa HA KAXKYI0 CPYHILY)
1. | AymaTopmn BMecTEMOCTEIO 15-20 genorek, obopynosamnsie TCO 1
9 Komuposaneno-MHEOXATENEHAL TEXHAKA + KOMIIBIOTED ¢ OQUCHBIM 1
" | mporpaMMHEIM 00ccTICUeHHEM

3. | Muxkpockon MukMen 6 TpEHOKYISIPEEIA (Ul Openolaparens) 1

4. | Muxpockou MukMen 5 GHHOKYIIIpHEIH 15

5. | Jlyna pyunas 15

6. | Iurner ToHKAMA («TIa3H0H) 15

7. | Urne! npenapopaibHEIE, TIPAMEIE 30

8. | IlpeaMeTHEIC cTEKTA 100

9. | IloxpoBHBIE cTeKA 100

10. | bpuTBeHHOE NE3BHEC OAHOPA3OBOE 15
HatypampHaBle 00BEKTEL, IPSACTABHTENN PA3HBIX MO3BOHOYHBIX XABOTHEIX
— TYIITKA HIH TyYela MeIKHX MIEKONUTaommy, (0043aTeIbHO ¢ 9epeliaMu), 15

11. | TymK\ miM 9ydena OTHL; 3aKOHCEPRUPOBAHABIC B CIUpTe Wiy GopManmme

KOMIUTEKTOR

penTHINHA, 3¢eMEOBOIHBIE, PEIOET). OnEH U3 00BEKTOR 00s3aTeIBHO Yepel
MIEKOIHTAIOIIETO

12. | [lpoGupxu (10 mm) 150

13. | IllratuBre mox npobupKH 10

14. | Yamxa Iletpn 15

15. | bymara yaneepcassHasd (MHIUKaTOPHASL) 100

16. | KampkyJsrop 15

17. | OunprpoBansuas Gymara 100
XAMWYECKHS PeakTUBHI (3THAIOBEIH CupT, (IOpOIIIEOIHI,

18. | KoHneHTPHPOBaHHAS CONMHAS KACTOTA, XJIOPH/] HATPHS, THIPOKCHT 5 KOMIITEKTOR
HaTpHd, CyJIbhaT MEIH, HATPAT cepedpa)

MMBEL ¥ 00pazoBaTenLHbIE | PE3VILTATHI

B xome peammsanum TporpaMMBI MCHONB3YIOTCA pasiddHble  (OPMEI
MOHMTOPUHTA Yy9eOHBIX JOCTIDKCHHH MKOIRHNKOB. Kakmbiil yUaCTHUK LpOrpaMMEL
IONy9aeT MTOroBYio ounenky mo 100-OanemHoli mkame. Onenka ¢opMupyercs Kax
cyMMa OamioB, DOMYYEHHBIX II0 HTOraM paboTEl B TEUEHHWE CMEHH ¢
3aKITIOUHTEIbHOTO 3a49€Ta, HA OCHOBE KOTOPHIX (POPMHPYETCH PCHTHHT.

B pesymeTare OCBOCHHSA TIporpaMmbl, 0Oy4YalOU[Hecs MOIKHLI OBIAAEThH
IPCAMETHEIMA 3HAHHAMH KW YMEHMAMH B 0OnacTH OWONOrWH, KOTophle OyAyT
TIOJIE3HBI UM HE TONBKO ¢ NO3HIMA MHTEIIEKTYaTbHOrO Pa3BHTHA M (OPMHUPOBAHHU
IIO3HABATENIBHOIO MHTEpeca K H3YUYEHWIO eCTECTBEHHBIX HAYK, HO H ¢ IIO3HIMH



PasBUTHS YV HHX TEXHHYECKOI'0 TBOPYECTBA, VMEHHMH MCCIEIOBATENLCKON M
IPOCKTHOH IEATETHFHOCTH, d TAKOKe C TO3UIHH IpodopueHTallN. A HMEHHO:

— QaxmuuecKue, NOHAMULUHBIE U MEOPEMUYECKUe 3HAHUA: 3HAHHE OCHOBHBIX
OHONOTMYIECKUX TEPMUHOB, UOHATHMN, 38KOHOB, TeOpHi, Kacarol[HXCs
OMONOTMYIECKMX M XUMHUYeCKHX (OPM JIBMKEHHS MATEpHH; 3HAHUC
XHUMHAYECKOI'0 COCTABA KUBBIX CUCTEM.

— Vmenun xnaccuuyupoeamv u  cucmemamusuposamv.  PACIO3HaBaTh
OCHOBHBEIC CHCTEMATHYECKME TIPYOIB OPraHW3MOB II0 MX OIHCAHMIO,
YCTaHABIMBATEL PHU3HAKY YCIOXKHEHUS OPI'aHU3MOB.

—  Yuenua npumenamo buono2uveckue sSHAHUS, UCNONLIYA AN2OPUMMDBL.

~  YMerus ycmanaenueams npusUHHO-CIeOCMEEHHBIE CEA3I.

— Cucmemnvie (unmezpamuenvie) 3HaHUS ¥ YMenus: 3HAHHE CYIIHOCTH
OHONOTHYECKUX ABICHUM, WX 3aKOHOMEPHOCTEH; yMeHHE YCTAaHABIHBATEH
MEXKIPEIMETHBIC CBI3HM; YMEHHE OICHHBATH IIOCIEIACTBHS JEITEILHOCTH
4YelIoBeKa B TPHPOJE; YMEHHME BEACHATH O0IIee W IJIABHOE JUId
XapaKTEPUCTHKA IIPOLECCOB H ABIEHUMN.

. K KaApoBOMY ofecneueHo -

K paGOTe B 00pa3oBareibHON CMeHe HpHBJIeKaIOTC}I OIBITHEIE Hez[arorﬂ B
obnacTd onEMIEATHOH OMONOrHMM, HMEIOIEE BBHICINEE O0pA30BAaHAE WA yUEHYIO
CTCIICHD, HJICHBI KIOpH PETHOHATBHOI'O U JaKIMIOYUTEIIRHOIO 3TarloB
BCEPOCCHICKON  ONMMMOUA/BI  INKONLHHAKOB, o0Na/lafoIue  CIEAYIOLAMU
KOMIIECTCHIIUAMMH.

* CHOCODHOCTE COCTABIATE H peIllarh OINMIOHATHBIC OMONOrHYECKHE
3aIaHus;

* BIJaiCHHC MYHBTHMCﬂHﬁHBIMH KOMIIBIOTEPHBIMH TCXHOIOTAAME,

* CIOCOOHOCTE TIPHMEHNTH OTKPHITHIE WH(GOPMAIMOHNHEIE HCTOYHHKH,
BKIIOYAKOINTHUE CBESOEHHA O COBpPEMCHHLIX OTKPBITHAX B 06J'[aCTIfI duonoruu.

AccHCTeHTaMM BBICTYIAIOT TENATOTM WJIM BOJOHTEPE], HMEIOIIME OIGIT
y4acTud B OpPraHM3aldd M TPOBCLCHHUS OMOIOTHYECKHX ONHMMIIMAN, H/WIH OILIT
JITYHOTO YIaCTUA B HUX), CTYZIEHTHI, MATUCTPAHTLI Ml acnupadThl BY308, nenarorn
IIKOJ WK IEHTPOB AOIOTHUTENEHOIO 00Pa30BaHuS.

B xone peanuzanun 06pazoBaTeIbHOMN MPOrpaMMbl IPEIOAABATENb:

* OpraHusyer IpoQopHEeHTAIMOHHYIO COCTABIIAIONIYIO YUeGHOro mporecca;

* CONCHACTBYeT TIOAIOTOBKE YyHalIuXcs K VYaCTHIO B OHMOIIOIHYECKHUX
OIMMIIHANaX, KOHKYpCaX, HCCIENOBATENbCKUX UPOEKTAX, MHTEIUIEKTYalbHEX
COCTS3aHUAX PA3IHIHOTO YPOBHS;

* pacmoszHaeT M pas3BHBAET CIIOCOOHOCTH YUCHHKA K 3aHITHAM OMOIIOTHH,
UO/BEPIKUBAET UX BEICOKYH) MOTHBAITHIO;

PEKOMEHYyET, Ha OCHOBE aHAIH3a Y4eOHOH ACSTEeNbHOCTH yd9allerocs,
ONTUMaNbHEIE (B TOM HIM HMHOM OOPa3sOBATCILHOM KOHTEKCTE) CIIOCOOBI ero
JanpHeHRNIero caMoo0pa3oBaHus M PA3BHTHA.



Auaakruyeckne MaTepHajbl K IporpaMmme
JunaKkTHYeCKue MaTepHallbl, 3alaHus, IPE3CHTAlMH, BHIICO-ICKIUH OymyT

pa3MelleHbl Ha nucke https://drive.google.com/drive/folders/1JI5V_Y4ZUuPZ0yD-
tDGOoW34ommEdQ-j?usp=sharing

BJIOKTQOHHble PECYPCLL, NPOorpaMMbl, JHTEPATYPA

Ocnoenasn numepamypa

L.

YueOHNKH OHONOTMM M XWMHHM, BKIIOUYEHHbIE B (elepalbHbI IepedeHb
YUYE€OHHMKOB, PEKOMEHJIOBAaHHBIX (JONYIIEHHBIX) K HCIONB30BAaHUIO B
00pa3oBaTebHBIX OpraHU3alUgX, pealu3yIoNNX OCHOBHbEIE 00pa30BaTeIbHbIE
nporpaMMsl obiero odpazosanus (IIpuka3z Munnpocsemenus Poccun ot 28
nexabps 2018 r. No345).
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