MVYHULIUITAJIBHOE BIO/DKETHOE OBILIEOBPA3OBATEJIBHOE VUPEXIEHUE

«JIuueit Ne6»

COI''TACOBAHO YTBEPXAIO
MeToan4ecKUM COBETOM HHQQKTOP MEQY «JInneit Neby
MBOY «JIuueit Nob6y» .7 E.B. PgaboBa

Tpotoxon Ne6 ot 31.05.2023 T HpI/IKaS Ng\lss/i ot 02.06.2023 .

/,_“
\ \

JlononHuTenbHas 001eo0pa3oBaTenbHast
o01Iepa3BUBaroILas IporpaMMa
«bHOKBaHTyM»

CCTCCTBCHHO — HaquOﬁ HAIIPpaBJICHHOCTHU

Anpecart: 11-13 ner

Cpoxk peanuzanuu: 1 roj

Py6uoBck 2023 r.



N o g b~ w D PEe

OI'/TABJIEHHUE

TTOSICHUTEITBHAS BATTHCKA ... veeuveesteesteesseeasseessessseessnesssesnseessessseesssesnsesssesssesssnesnens 3
YV UeOHBIN(TEMATHUCCKUM)TITIAH. .. vvveivreesssireeessireessssnessssseesssssessssssessssssessssssessnsnees 8
Conepxanre YICOHOTO(TEMATHUECKOTO)TITAHA .vvvveevreeesvreeesssresssssnnesssneessnsnes 10
DOpMBI KOHTPOJISI U OTICHOTHBIE MATCPHAITBL .....vvierveeieesiresnreasveesieesinesnneeseeenes 17
OpranuzaimoHHO - IEAArorMueckKue yCIoBUS peali3alii IPOrPAMMBI ........ 18
03307 (670 Q117 L) 0121 14 o) S TSP 21

[Tpunoxenue 1. DIeKTPOHHBIE 0OPAZOBATEIBHBIE PECYPCHI....vieirieireerirreriresss 26



INOACHUTEJIBHASA 3AIINCKA

Ha coBpeMeHHOM 3Talie OIHA U3 CTPATETHIECKUX IeJIeH B TOMOJHUTEIHHOM
00pa30BaHWK  OPHUEHTHPOBAHA HA  pPAa3BUTHE  €CTCCTBEHHO-HAyYHOTO |
TEXHHYECKOro  HampasieHus. Co3maHWe  CeTH  JETCKHUX  TEXHOMApKOB
«KBanTopuym» sBisieTcst (eaepasbHbIM MPOEKTOM ATEHTCTBA CTPATErHYECKHX
WHHUIIMATHB,  HANpPaBICHHBIX HA  Pa3BUTHE  TBOPYECKUX  CIIOCOOHOCTEH
00yJaroImuxcs, HX  CaMOCTOSTCIBHOCTH, HMHUIMATHBBI, CTPEMIICHHS K
caMopeas3alii U caMoonpeeieHuto. JlononHuTenbHas o0meodpa3oBarTeibHas
oOmiepa3BuBaromiasi nporpamma «bruokBanTym» (manee - IIporpamma) 6a3zoBoro
YPOBHSI MMEET €CTCCTBEHHOHAYUYHYIO HaIlpaBJIIEHHOCTh. [IporpamMMa HampaBicHa
Ha (GOpPMHpOBAHKE y O00YYAIOIIUXCS MPEACTABICHUN M MPAKTUYECKUX HABBHIKOB B
00JIaCTH €CTECTBCHHBIX HayK, (OpMHpOBaHHE y OOy4aroIMuXCs MHTEpeca K
JAHHOMY HAmpaBJICHUIO, a TaKKe€ Ha pa3BUTHE KPEATHBHOIO MBIIUICHHUS H
camomoTuBalu. IIporpamMmma MOKET OBITH HCIOJB30BaHA JJIS MOATOTOBKH K
JICMOHCTPAIIMOHHOMY 3K3aMeHY B paMkax copeBHoBanuii JuniorSKills, a taxxe
IPY TIOJITOTOBKE 00YYAIOIIMXCS K HAyYHONIPAKTHUCCKUM KOH(DEPCHIIUAM.

AKryajasHocTh [IporpamMmel

buonorus u OMOTEXHONOTWST - AaKTUBHO PAa3BUBAIOIIMECS OTpaciu
COBPEMEHHOW Hay4yHOW MbIcid. Pa3paboTku B JaHHBIX 00JACTSIX TMO3BOJISAIOT
pelIaTh MUPOKUI KPYr BOMPOCOB, CBSI3AHHBIX C OXPaHOM 370pOBBS YEIIOBEKA,
MOBbIIIIEHHEM 3(P(EKTUBHOCTH  CEIBCKOXO3SMCTBEHHOTO U MPOMBIILJIEHHOTO
MPOU3BOJICTBA, 3aAIIUTON Cpellbl OOMTaHMsI OT 3arpsi3HEHUM, OCBOCHUEM TIIyOWH
OK€aHa M KOCMHUYECKOro mnpocTpaHcTBa. CoBpeMEHHbIE OHUOJIOTMYECKUE 3HAHMS
MO3BOJISIFOT CO3JaBaTh METOJMKH, HAIMpPABJICHHbIE HA KOHCTPYMPOBAHUE KIIETOK
HOBOI'0 THIIA; HECYIIECTBYIOIIME B MPUPOJEC COUETAHUS T'€HOB; MPOECKTUPOBATH U
BHEJIPSATH B MPOU3BOJCTBO Pa3inyHble MHTEP(DEUCHl B3aMMOICHCTBUS YEIIOBEKA U
AJIEKTPOHHBIX YCTpOUCTB. Peanmsanus IIporpamMmsl MO3BOJIAET aKTyaJIM3UPOBATH
3HaHMS 00YYArONIUXCS B JAHHOM HAINPaBJICHUH HAYYHOU MBICIU U (POPMHUPOBATH Y
HUX TPEJICTABIICHUS U MTPAKTUYECKUE HaBBIKK B 00JIACTH OMOTEXHOJIOTUH, TOATOMY
JTaHHAas porpaMMa sIBJISIETCS aKTyaJIbHOM.

IMeparoruyeckas nejgecoodpasHocts [IporpaMmbl

[lemarormueckas  1enecooOpasHocTh  IIporpamMmel  3akimrodaeTcs B
OCOOCHHOCTSIX ~ OpraHu3alMud  o0pa30oBaTEILHOTO  TpoIlecca: H3y4YCHUE
TEOPETHUYECKOTO0 MaTepHalia IMPOUCXOIUT dYepe3 MPaKTUYECKYIO JESTCIBHOCTD.
[IpakTueckass pabota  sBiseTCS  IpeoOsaaroIie, YTo  CIOCOOCTBYET
3aKPETUICHUIO TIOJTyYEeHHBIX HaBBIKOB.

OTaunvuresbHbie 0ocodeHHocTH IIporpamMmmel

[Iporpamma UHTETrpuUpyeT B ce0€ JTOCTHXKEHHSI COBPEMEHHBIX HAMpaBICHUN



B oOnactu Ouonornu M OWMOTEXHOJOTMHU. 3aHUMasch 1o naHHou IIporpamme,
oOyyaromuecs: TOJKHBI HayYUThCS IJIAHUPOBATh U PEAIM30BBIBATH KOHKPETHBIE
UCCIIeIOBATeNIbCKUE W TPUKJIAIHBIE 33Ja4yd, IIOHUMAaTh pOJIb HAay4HBIX
UCCIIC/IOBAaHHUI B COBPEMEHHOM MHPE.

Peanuzanua Ilporpammsl mpeamnonara€T HMCIOJIb30BAHUE HATYPAIbHOU
HaTJSAHOCTH, TIOCTAHOBKY OMBITOB U 3KCIEPUMEHTOB, HAOMIOJACHUS 32 >KUBBIMU
OpraHM3MamMH. YMEJO€ HCIONb30BaHUE JKUBBIX M TepOapHbIX OOBEKTOB B
COUETAHUU C JAPYTUMH CpeICTBaMH OOYyYEHHs, OpraHU3alMs CaMOCTOSITEIbHOU
paboThl CIOCOOCTBYIOT YIUIYOJICHHIO W PACHIUPEHHIO OMOJIOTMYECKUX 3HAHUN
oOydJarommxcs.

OTmuuutensHOM  0coOeHHOCTHIO  [IporpamMMmbl  sSBIsiIETCS  BHEApPEHUE
COBpPeMEHHBIX (opM paboThl ¢ oOOydJaromuMucs - JUCTaHIMOHHAS Qopma
oOy4eHHs  4Yepe3  HCIMOJb30BaHWE  HMH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH NP OMOCPEAOBAHHOM B3aMMOJICHCTBUN 00YUAIOIIETOCs U Mearora.

Huctanimonnass ¢opma peanusanuu [Iporpammbl  obnamaer  psiioMm
MPEUMYIIECTB:

- JIOCTYIHOCTb 00y4eHHs (II03BOJIIET OOYyYaroIIMMCS OCBAauMBaTh COJIEp)KaHUE
[TporpaMMbl B MHAMBHIYaJIbHOM pEXHME, HE3aBUCUMO OT MECTa IMPOKUBaHUA,
COLIMAJIBHOIO CTaTyCa U COCTOSIHUS 3/10POBbS);

- CaMOCTOSITEJIbHOE IJIAHUPOBAHUE, OpraHU3alusi U BHIIOJHEHHE paboT 1o
o0paboTke UHpOpPMAIMKM U MATEPUAIIOB PAa3BUBAIOT HABBIKUA HCCIIEIOBATEIIbCKOMN
NEeATEIbHOCTH U TBOPUYECKUE CIOCOOHOCTH O00YUYarOIINXCS;

- BO3MOKHOCTb UMETh JJOCTYI K HOBBIM CpPEJCTBaM 00yueHUs (DIIEKTPOHHBIM U
u(ppoBBIM 00pPa30BATEIIBLHBIM peCypcam);

- WCIOJIB3YIOTCS HOBBIE (POPM MPEACTABICHUS U OpPraHU3aIMKi WHGOPMAIIUU
(MyTbTUMEIUHHBIE TEXHOJIOTUW [JIsl TPEACTaBIeHUS WHGOpPMAIUU: BHUJEO,
3BYKOBO€ COIIPOBOXKIECHUS U T.I1.).

B xone peammzauuu IIporpamMmbl mpu BBINIOJHEHUM NPAKTUYECKOW YaCTH
3aHSATUNA, a TaKXe MPU MOJATOTOBKE MPOEKTHBIX pPabdOT 0O0yYaroIIuecss MOTYT
MOCEIATh IIKOJIbHBIE TA00OPATOPHUHU.

Heap u 3agaun IIporpamMmmsl

Hean IIporpammel - GopMUpoBaHKE U pa3BUTHE Y 00yUaOIMIMXCsI 0a30BbIX
KOMIIETEHIMI B 00J1aCTH OMOJIOTUHA U OMOTEXHOJIOTHH.

3amauu [Iporpammsi:

Obyuarowue:

- pa3BUTHE y 00yUYarOIIMXCS MO3HABATEILHOTO HHTEPECA K MPEIMETHOM
001acTH OMOJIOTHS;

- dbopMupoBaHUE TPEACTABICHUN O XUBOM OOBEKTE MpHU padboTe Ha
CTBIKE Pa3JIMYHBIX 3HAHHH, B JIFOOOM 00J1aCTH YEI0BEUYSCKOM MPAKTUKH;

- dbopMUpOBaHHE TIPAKTUYECKUX HABBIKOB B 00JacCTH OWOJIOTHH H
OMOTEXHOJIOTHH;



- OCBOCHHC MCTOIAOB 3JICMCHTAPHBIX OMOJIOrNYECKUX HCCJ'ICI[OBEIHHfI,
HHTCPIPCTAMN IIOJYUYCHHBIX PE3YJIbTATOB MW IPUMCHCHHA PC3YJIbTATOB Ha
IIPAKTHUKC.

Pa3zsusarowue:

- pPa3BUTHC HCI/IXOCI)I/IBI/IOJIOFI/I‘-IGCKI/IX Ka4CCTB y 06yqa10m1/1xcs1: namMsTu,
BHUMAaHUA, CITOCOOHOCTH JIOTHYECKH MBICJINTDb, aHAJIM3UPOBATh, KOHICHTPHUPOBATH
BHHUMAaHHUC HA I''TaBHOM,

- Pa3sBUTUC HABBIKOB CaAMOIIO3HAHHWA U CaMOOIIPCACIICHMAA,

- (I)OpMI/IpOBaHI/Ie KOMMYHHKAaTUBHBIX HAaBBIKOB )41 HAaBBIKOB
COTPpYyAHHUYICCTBA C B3POCJIIBIMH U HABBIKOM pa6OTLI B KOMaHJIC,

- Pa3BUTHC YMGHI/Iﬁ y3JlaraTb MBICIM B  YETKOHW JIOTMYECKOU
MMOCJICAOBATCIIBHOCTHU, AHAJINU3UPOBATHL CUTYAIIUIO W CAMOCTOATCIIbBHO HaXOIHUTb
OTBCTHI Ha BOIIPOCHI ITYTCM JIOTHUCCKHUX paCCY)KHeHHﬁ;

- PA3BUTHC TBOPUYCCKOI'O U PAIMOHAJIIBHOI'O IMOAXO0Aa K PCIICHUIO 3a/1a4,

- caMopcalin3anusdg B XOIC HCCHGHOB&TGJ’IBCKOﬁ, SKCIICPUMCHTAJIBHO-
H306peTaT€HBCKOﬁ ACATCIbHOCTH U HAYYHO - TCXHUYCCKOI'O TBOPYCCTBA.

Bocnumamenvnuuvie:

- BOCIIUTAHUE HACTOMYMBOCTH, COOPAaHHOCTH, OPraHU30BAaHHOCTH,
aKKypaTHOCTH;

- BOCIIUTaHUE KYJIbTYPhI OOIICHUS U BEACHUS AUAIIOTa;

- BOCIIUTAHUE HABBIKOB OECKOH(MIMKTHOIO B3aUMOJECUCTBUS C JKUBBIM
00BEKTOM B cpejie OOUTaHUS;

- dbopMupoBaHUE€ W Ppa3BUTHE COLMAIBHON U MNPOodheCCHOHATBHOM
MOTHUBALIUH.

Karteropus o0yyarommuxcst

[Iporpamma  OopHeHTHpOBaHAa Ha  JOMNOJHUTEIBHOE  OOpa3oBaHUE
oOyyaromuxcsi Bo3pactHout kareropuu 11-13 netr. DopMbl 1 METOABI OpraHU3aAIUN
NeSATeTLHOCTH OPUEHTUPOBAHBI Ha WHJIUBHUAYyaJIbHBIE M BO3PACTHBIE OCOOCHHOCTH
00y4Jarommxcs.

[Ipuem Ha oOyuenue no IIporpamMme ocymiecTBisieTCs Ha J1OOPOBOJIBHOU
OCHOBE B COOTBETCTBHM C MHTEPECAMU M CKJIOHHOCTSIMHU JIeTE€d, Ha OCHOBAHHH
3asIBJICHUS pOAUTENEH (3aKOHHBIX MPEICTABUTENEH, OTIEKYHOB).

Cpoxku peanuszannu IIporpammsi

[Iporpamma paccuntana Ha 1 rTom oOyueHusa. I[IpoAomHKUTENBHOCTH
oOyueHus coctaBisier 144 yaca. KonnyecTBo 4acoB Ha U3y4y€HUE TOTO UM UHOTO
paszienia MOKET BapbUpPOBATHCS B 3aBUCUMOCTH OT MOTPEOHOCTEHN 00yJarommxcs.

DopMbl OPraHu3anuu 00pPa3oBaTEIbHOMN AeSITeJbHOCTH U PEKUM
3aHATHH

[IporpaMmma MOXET peaTu30BBIBATHCS B OYHOM M JIUCTAHIIMOHHOM (OHJIAiH-
3aHATHS) (dopmaTe. 3aHATHS MPOBOIATCS 2 pa3a B Hemenwo 1o 2 dyaca.
[IpoIOKUTETFHOCTh YUEOHBIX 3aHSATHH YCTAaHOBJICHA C Y4YETOM BO3PACTHBIX
O0COOCHHOCTEM O00ydJarommxcsi, JOMYyCTUMOM Harpy3kd B COOTBETCTBUH C



CaHUTAPHBIMA HOPMaMU U TPABUIIAMH, YTBEPKICHHBIMU CII
2.4.3648-20 «CaHMTapHO  DJMOUAEMHUOJIOTHYECKHE  TpeOoBaHMS K
OpraHM3alMsIM BOCIUTAHHUS W OOY4YEHHS, OTIbIXa M O3JOPOBJICHUS JETEH W
mMononéxuy. llporpamma BKIIOYaeT B ce0si TEOPETUUYECKHUE U TPAKTHUECKUE
3aHATHUA.

OcHoBHBIE POPMBI TUCTAHIIMOHHBIX 3aHATHH:

- BUJICOYPOK (YPOK B 3aIIUCH);

- ypok-KoH(pepeHuus: (ypoK B pealbHOM BPEMEHH C BO3MOXHOCTBIO
BUJICOKOMMYHUKAIIUN Me1arora U Tpynibl 00ydaronmxcs);

- BeOMHAp-CecCUsi OCYILECTBISIETCS Ha 0a3e MNpOrpaMMHO-TEXHHUYECKOH
cpembl, KOTOpas oOecleyrMBacT B3aUMOJCHCTBHE TMegarora W TPYIIBI
00y4JaroImxcs;

- (opym-3ansitue  (KOH(pEpEHUUH, CEMHUHApbl, JIEJIOBbIE  WIPBI,
nabopaTopHble pabOThl, NPAKTUKYMbl U JApyrue (opMbl Y4YEOHBIX 3aHSATHUH,
IPOBOJIMMBIX C IMOMOIIBIO CPEACTB TEICKOMMYHUKAMK U APYTHX BO3MOKHOCTEMN
cetu aTepHer);

- OpraHu3alys ¥ CONPOBOXKACHUE CAMOCTOSITEIbHON padOThl 00yYaroIUXCs
(oOMeHn uHpoOpMaIIUEe MEXIYy MEeaaroroM U oOy4arolmMMCs Ha OCHOBE y4E€OHBIX
MaTepualioB, HAMpPAaBJICHHBIX TMEJAroroM OO0ydYaroueMycs MO YCTaHOBJIECHHBIM
KaHaJlaM CBSI3H);

- UHANBUAYAIbHOE 3aHATHE (YPOK C 0OYyJaromMMCs B pealbHOM BPEMEHH -
BUJICOOOIEHUE TIEAarora U 00y4aromerocs);

- KOHCyJbTauuu (coOecenoBaHusi) (B pa3iMYHBIX JOCTYIHBIX (opMarax B
YCTaHOBJICHHBIN JJIs1 00YYaIOLIErocsi MpOMeXXYTOK BPEMEHH);

- KOHTPOJIb U OlIeHKa (Kak (hopma TeKyIero (MpoMeKyTOYHOT0) KOHTPOJIA).

Ilnanupyemslie (0xxuaaemMblie) pe3yabTarbl ocBoeHnst [Iporpammvbi

[To uroram oOydenust no IIporpamme oOyuaromuecs: mojaydar CiaeAyroIIue
KOMITETCHIINH:

JIn4HbIE KOMITIETEHIINU:

- MOTHBAaIMSA K 0O0YYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CAaMOPA3BHUTHIO H
caM000pa30BaHUI0 HA OCHOBE MOTHBAIIUU K 00YUEHUIO 1 TTO3HAHUIO;

- LIEJIOCTHOE MHPOBO33pPEHUE, COOTBETCTBYIOLLIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHUKY;

- KOMMYHUKAaTUBHBIC KOMIETECHTHOCTA B OOIIEHWU W COTPYJHUYECTBE CO
CBEPCTHUKAMHU U B3POCIBIMH B TIpoIiecce 00pa30BaTeIbHOM NeITeTbHOCTH.

MCT&HpC}IMeTHBIC KOMIICTCHIINH:

- YMEHHE CaMOCTOSITEJIbHO TUIAHUPOBATh MYTH JTOCTHOXKEHUS IIeJield, B TOM
YuClie aJIbTEepPHATUBHBIE, OCO3HAHHO BBIOMpaTh HamboJiee d3(PeKTUBHBIE CIIOCOOBI
penieHust yueOHbIX U TO3HABATEIbHBIX 33/1a4;



- YMEHHME COOTHOCUTH CBOM JEWUCTBUS C IUIAHUPYEMBIMU PE3YJIbTATaAMU,
OCYILIECTBIISITh KOHTPOJIb CBOEW JIESTEIBHOCTH B TMPOLECCE JTOCTHUKECHUS
pe3yJibTara, onpeaessiTh CIOCOObI ISUCTBUN B paMKax MPEIJIOKEHHBIX YCIOBUHN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBHM C M3MEHSIOIICHCS
CUTYallUEH;

- YMEHHUE MPAKTUICCKH TPUMEHSTH MOJyYCHHBIC 3HAHUS B XOJ¢ YICOHOU U
MIPOEKTHOM JEATEILHOCTH.

HpeI[MeTHBIe KOMIICTCHIINH

- IIOHHUMAHHC POJHU CCTCCTBCHHBIX HAYK W HAYYHBIX I/ICCJICILOBaHHﬁ B
COBPCMCHHOM MHUPC,

- 3HAHUA O PA3JIMYHbIX HAIIPABJICHUAX PA3BUTHUA COBpeMeHHOﬁ OMOJOTUH U
6I/IOTCXHOJIOI‘I/II/I, a TaKiKC CMCKHBIX OTpaCHeﬁ 3HaHUA,

- MNPUMEHEHUE HAy4YHOTO TMOAXOJAa K PEIICHUI0 pPa3JIMYHbIX 3a/1ady,
OBJaJicHuE yMeHueM GOpMYyJIUpPOBATh TUMOTE3bl, IUIAHUPOBATH U MPOBOAUTH
DKCIIEPUMEHTBI, COOTHOCUTH CBOU JECUCTBUS C IUIAHUPYEMBIMH PE3YJIbTATaAMU,
OCYIIECTBIIAITh KOHTPOJIb CBOEW JIESTEIBHOCTH B IPOLECCE JOCTHMKECHUS
pe3ynbTaTa, ONpeessiTh CIOCOObl U JIEUCTBUS B paMKax MPEJIOKEHHBIX YCIOBUMA
U TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBHS B COOTBETCTBUU C M3MEHSIIOIIECICS
CUTYyalLlUeH;
- OCBOCHHE TEXHUK MUKPOCKOIUU;

- TOJIyYeHHE TPAKTHUYECKUX HABBIKOB pabOTBl B  COBPEMEHHOMU
Ononornyeckoi 1adbopaTopuu;

- YMEHUE HHTEPHPETUPOBATh MOJYUYEHHBIE pE3yJbTaThl, HIPOBOAUTH
00paboTKy pe3yJdbTaTOB HM3MEPEHUN C HCIIOJIH30BAHUEM MAKETOB MPUKIIAIHBIX
MPOrpaMM.

KoMMyHHKAaTUBHBIE KOMIIETCHIIUU:

- BBICITYIIIMBATh U PUHUMATh BO BHUMAHUE B3IJISIbI APYTUX JIIOACH;

- OPraHu30BBIBaTh YU€OHOE COTPYJAHUYECTBO U COBMECTHYIO

JESITeIbHOCTh C TEJaroroM M CBEPCTHHUKAMH: HAXOAWTh OOIee pEIIeHUE U
paspeniatb KOHQJIUKTHI HA OCHOBE COTJIACOBAHMS MO3MIINN U y4ETa HHTEPECOB,;
- (hopMyTUPOBaTh, APTYMEHTHPOBATh U OTCTaWBATh CBOE MHEHHUE.
SoftSkills  (maampodeccroHaibHble  HAaBBIKH): KOMMYHHUKAOEIbHOCTD,
OpPraHU30BaHHOCTb, YMEHHE pabOTaTh B KOMAH/E, MyHKTYaJIbHOCTh, KPUTHYECKOE
MBIIIIEHHE, KPEaTUBHOCTh, THOKOCTD, APYKETI00HOCTD, INAEPCKUE KaueCTRa.

HardSkills (y3kue mpodeccrnoHaabHbIC HABBIKH): MOCTAHOBKA OIBITOB U
HKCIIEPUMEHTOB B 00JIACTH OWOJIOTMM M JKOJIOTHH, CO3/JaHHE OWOJIOTHYECKUX
MOJIeJiel, MAaKeTOB; HaBBIKM pabOThl Ha OHOJOTUYECKOM J1abOPaTOPHOM
000pyI0BaHUY; aHAIN3 U CUHTE3 HH(OpMAITUH.



COJAEPKAHUE ITPOI'PAMMBI
Y4eOHbIN (TEMAaTHYECKHIT) IJIaH

Ne Hassanue pa3nesios, Tem KonuyecTBo yacoB Dopmbl
n/n Bcero Teopuss | IlpakTuka KOHTPO.ISI
Beenenue. 3HakOMCTBO C 2 2 Omnpoc
nporpamMmoil «buoKBaHTYM.
MHCTpyKTaX M0 TEXHUKE
0e30macHOCTH
4
1. Pasnen 1. buonornyeckue Hayku u 2 2
npodeccuun
Buonornueckue Hayku [IpakTuyeckas
1.1. 2 1 1
pabora
1.2. | Bce npodeccun BaxxHbI 2 1 1 [JenoBas urpa
2. Paznen 2. CoBpemeHHast 60TaHUKA 20 10 10
IIpakTrueckas
2.1. | Knerounoe crpoenue pacrenuil. Jlucr| 4 2 2 paGora
IIpakTrueckas
2.2. | Pacrurenpnble Tkanu. Ctebenb 4 2 2 paGora
53 | PACTHTCIbHBIC IMIMEHTBI. 4 5 5 IpaxTuyeckas
" | ®orocuntes pabota
IIpakTrueckas
2.4. | Kopenb 4 2 2 paGora
IIpakTrueckas
2.5. | Liserok. Cems 4 2 2 pa6ota
3. Pasnen 3. Mukpokocm 30 9 21
IIpakTrueckas
3.1. | Mukpobuonorus 4 1 3 pa6ota
[TuTatenabHBIE CPEIBI U METOIBI Hpakruyeckast
3.2. BEIZICJICHHS YHUCTBIX K 4 1 3 pabora
YIBTYD
OCHOBBI CAaHUTAPHO- Tect
3.3. 2 2
0aKTEpPHOJIOTHIECKOT0 aHAIN3a
[IpakTnueckas
3.4. | Mukpodiopa Bo3ryxa 4 1 3 paGora
[IpakTnueckas
3.5. | Mukpodiaopa BosI 4 1 3 pabota
[IpakTnueckas
3.6. | Mukpodiaopa no4uBbt 4 1 3 pabota
[IpakTnueckas
3.7. | Mukpodiopa uenopexa 4 1 3 paGora
[IpakTnueckas
3.8. | Mukpohiaopa NHIIEBbIX TPOTYKTOB 4 1 3 pabota




Paznen 4. Anatomust, Mopdonorus u

4, 20 15
(hU3HOIIOTHS YETTOBEKA M dKUBOTHBIX
IIpakTrnueckas
4.1. | Tkanu, opraHbl, CHCTEMbI OPTaHOB 4 3 pabota
[Ipouecchl KU3HEACATENBHOCTH ITpakTiyeckas
4.2. 4 3 a6oTa
OPraHu3MOB p
Perynsauus npoueccos IMpakTraeckast
4.3. 4 3 a6oTa
JKU3HEACSITCILHOCTH p
IIpakTrueckas
4.4, | )Ku3HeHHBIC ITUKITBI OPTaHU3MOB 4 3 pabota
Brausinue okpyxaroiieil cpesbl Ha IIpakTrnueckas
4.5. | paboTy OpraHOB U CHCTEM OPraHOB 4 3 pabota
YeJoBeKa
5. Paznmen 5. KocmoOunomorus 6 2
51 ®dakTopbl KOCMHUYECKOTO 5 Huckyccus
" | mpocTpaHcTBa
Pa3Butue xu3HM Ha 3eMIie pu Hpakruueckas
5.2. 4 2 a6oTa
Y4acTHH KOCMOCa p
6. Paznen 6. DTosorus >KUBOTHBIX 12 9
Mexauu3sM, BUABL, (POPMBI B CHCTEMBI IpakTiieckas
6.1. 4 3 a6oTa
MOBEICHUS JKUBOTHBIX p
IIpakTrueckas
6.2. | YcnoBHbIH pediiekc 4 3 paGora
6.3 DopMUPOBAHHE TIOBEICHHUS 4 3 lpakTuyeckas
" | XMBOTHBIX pabota
Paznen 7.1lomudokycHoe BuaeHne
7. oprau3ma. OpraHusm Kak 3J€MEHT 20 12
IKOCHUCTEMBI
71 N3yyenue opranusmMa Ha IpuMepe 10 6 HpaxTiieckast
"™ | Ahatina pabora
N3yyenue opranusmMa Ha npuMepe Hpakruyeckast
7.2. | TpaaeckaHIMH. 3arpy3Ka 10 6 pabora
¢dnopapuyma. 'mapornonuka
8 Pazgen 8. Opranmsm kKak 3KOCHCTEMA. 26 18
' BBeneHue B 3KkCTIepUMEHT
[IpakTnueckas
8.1. | buoMoHUTOpHHT 14 10 paGota
. [IpakTnueckas
8.2. | JlabopaTopHblii XMMUYECKHUI aHAIH3 12 8 paGota
9. Pasnen 9. Ilonsenenne HTOros 4 4




Pabota ¢ HTOrOBBIM 3amuTa NpoeKTa

9.1. | ucceaoBaTEIbCKUM MIPOSKTOM U €0 4 4
3aluTa
Hroro 144 51 93

Conep:xkanue y4eOHOro (TeMaTu4eCKOro) njiaHa

Beenenne. 3HakomcTBo ¢ nporpammoii «bunokBanTym». MHCTpyKTaXK
NOTEeXHHKe 0e30IACHOCTH

Teopusn. buonorus - aKTHBHO pa3BUBAIOIIASCS OTPACIb COBPECMCHHOM
Hayku. Barmsan B Oynymiee. 3amaun U miaH paboThl. MHCTpYKTaX 1Mo TEXHUKE
0€30IacHOCTH.

Paszpnes 1. bruosiornueckue Hayku npogeccun

Tema 1.1. buosiornyeckue HayKu

Teopua. buonorus kak Hayka O XUBOM mnpupoze. CyIHOCTh XWU3HU H
CBOMCTBAa JKMBOIO. 3aJayd M TNEPCIEKTUBHBIE HAIPaBICHUS COBPEMEHHOU
ouonoruu. Meroabl HcciaelOBaHUS B OMOJIOTMH: HAOJIOJIEHUE HEBOOPYKEHHBIM
IJ1a30M WM C HCIOJIb30BAHUEM OITHYECKMX M MHBIX NPUOOPOB, BU3YyaIU3alLUs
KUBBIX CTPYKTYpP U MPOLIECCOB, HEOCTYIHBIX JJIsl IPSAMOI0 HaOJIIOJCHUS.

Ilpakmuxa. HaBbiku HaOIIOEHUS C HUCIOJB30BAaHUEM ONTHUYECKHUX
npubopoB: paboTa ¢ Jynoil, MHUKpockomoM. I[IpakTukym ¢ mpocTeHIuMu
OHOJIOTHYECKUMHU MOJIEIIIMHU.

Tema 1.2. Bce npogeccun BaKHbI

Teopua. buonorusi: obmactu npodhecCUOHATBLHOM MESITENbHOCTH. ATac
HOBBIX Tpodeccuit. Hayku, wu3ydaomme KW3HbL HAa OHTOTEHETHYECKOM
(opranu3mMeHHOM) ypoBHe: Mopdosoruss W aHaToMmus, (U3HOIOTHS, OHOJOTHS
pa3BUTHS, ayTIKOJOTHs, TEHETHMKA, THUTHEeHAa. Haykw, wu3ydaromme >XW3Hb Ha
MOMYJISIIMOHHO-BUIOBOM ~ ypOBHE:  TOMYJSAIIMOHHAs  OWOJOTHSA, TEHETHKA
TOMYJISAIIANA, Teopusi 3Bojironmu. Haykw, m3ydaromme >KU3Hb Ha JKOCHCTEMHOM
YpOBHE: DJKOJIOTHs, OWOreoleHONOorus, YueHue o Ouocdepe, KOCMUUYECKas
ouonorus, reorpadusi.

Ilpakmuka. [lenoBas urpa.

Pa3znen 2. CoBpemeHHasi 00TaHUKA

Tema 2.1. KiierouHoe cTtpoenue pacreHuii. Jiucr

Teopusa. Knerounoe ctpoeHne pacteHud. Jluct. JlucropacnonoxeHue.
OnuaepMuc JUCTa. YCThUIIA M UX 3HAYEHUE B KU3HHU PAcCTeHUA. YeUeBHUKHU.
Tpancniupanus 1 ryTTanus.

Ilpakmuxa. CtpoeHUe  pACTUTENBHOM  KIETKM  (MHUKpOIpenapaThl
PACTUTENBHBIX KJIETOK, KOKHIIA JTyKa, BBIpAIICHHAs KyJIbTypa IUIECHEBOTO rpubda
MEHUTIWIUIA WK MYKOpa, TUIOAbI psiOuHbI, Ki1yOeHs kapTodens). Habmonenue 3a



YCTBUYHBIMH JABUXCHUAMU 110 MUKPOCKOIIOM. I/IcnapeHHe BOABbI JUCTBAMMU.

Tema 2.2. PacTtureabHubie TKaHu. CTe0eIb

Teopus. PactutenbHble TKaHW, cTpoeHue U ¢yHkiuu. [lokpoBHBIE U
MEXaHWYeCKrue TKaHu pacteHuid. [IpoBomsmue Tkanu pactenuit. Ctebensb. Turbl
cTeben.

Ilpakmuka. HaGnoaenue 3a mepeIBUKEHUEM BOJIBI 110 CTEOTIO.

Tema 2.3. PacTurejibHbI€ MUTMEHTBI. POoTOCHHTE3

Teopua. PacturenbHple  nUrMeHThl.  Xuopobuii.  KapoTuHOMIBL.
AnTtoumansl. KiieTounble CTpyKTYphI, CBsI3aHHBIE ¢ (hOTOCHHTE30M. DOTOCHUHTE3 U
€ro npupoja.

Ilpakmuxa. OOpa3oBaHus OPraHUYECKOTO BellecTBa (KpaxMala) B JTUCThSIX
Ha cBeTy. BnusHue Ha ¢doTocuHTe3 yciaoBui cpeanl. [lomydenue xisopoduia.
[Tomy4yeHne aHTOLMAHOB.

Tema 2.4. Kopenn

Teopua. Kopenb. OCOOEHHOCTH CTPOEHHUSI B CBSI3U C BBINOJIHIEMOM
dbynkuuei. Tunsl KopHEBbIX cucTeM. Poct KopHs.

Ilpakmuka. 1loguatne Bonabl B pacteHuM no cocynam. ®dororpormsm. I’
€OTpOINU3M. BilMsiHuE pa3InyHbIX KOHIEHTPALUKA IeTepoayKCHHa Ha POCT KOPHEM.

Tema 2.5. IIBeTok. CeMs

Teopua. l1lsetok. Crtpoenue 1BeTka. OmnbuieHHE. Buasl oONbUICHUS.
[Tpucniocobnenust k onbuieHuto. [lpuibnia. Cemst, ero crTpoeHue U (QyHKLHUU.
Knaccudukanusa ceMan. @utoropmonsl. JupHble Macia. AJIKaaIOH bl

Ilpakmuka. Beinenenue >3(pupHBIX Maces LIUTPYCOBBIX.

Paznen 3. Mukpokocm
Tema 3.1. MuxkpoOuoJiorus
Teopua. llpeamer u 3amauyd  MUKPOOMOJOTMH. MUKPOOPTraHU3MBI.
Cucremarnka W HOMEHKIATypa MHMKpOOpraHu3mMoB. (OCHOBHBIE pa3elbl
MUKpPOOHOJIOTHUHN: O0IIasi, TeXHUYECKas, CEIbCKOXO3AWCTBEHHAs, BETepUHapHas,
MEJIUIMHCKAs!, CAHUTapHasi. MeToIbl U 1€ MUKPOOHOJIOTHH.

Ilpakmuxa. TexHuka O0€30MaCHOCTU MpU padoTe B OHOJIOTHYECKOU
nabopaTopun mo HampasieHuio «Mukpoduosorus». UreHrne MUKpOIpenaparos.
N3rorosieHne NpoCTEUIINX MUKPOIIPENIapaToB.

Tema 3.2. IluTaTejibHbIE Cpeabl U METOAbI BBIICJICHUA YUCTBIX KYJIbTYP

Teopua. llutatenbubie cpeapl. Kiaccudukanus MUKpOOHOTOTHYECKUX
MUTATEIBHBIX CPEH: CPEObl OINPEIEIIEHHOTO W HEOIPEACIIEHHOIO COCTaBa;
HaTypaJibHbIE, MOJTyCUHTETUYECKUE u CUHTETUYECKUE; OCHOBHBIE,
JUATHOCTUYECKUE, DJICKTUBHBIC;, IUIOTHBIE, IMONYKUIAKUE, IKUJKHAE, CYyXHE,
ceinmyuue. TpeboBanus, mpeabsBisieMble kK cpeaam. [Ipurorosienue cpea. Metoas
ITIOCEBOB.



Ilpakmuka. Metonpl dukcanmu u okpammBaHusi. COCTaB MHUTATEIHLHOMN
cmecu. [lomydenue 31eKTHBHBIX KyJIbTyp (ceHHas maiouka Bacillus subtilis).

Tema 3.3. OCHOBBI CAHUTAPHO- 0AKTEPUOJIOTHYECKOI0 AaHAIN3A

Teopua. lloHsiTue O CaHUTAPHO-TIOKA3aTEIbHBIX MHUKPOOPraHU3MaXx.
KocBennbie MoKa3aresu 3arpsi3HEHHUS. [TpuHUMIIBI CaHUTApPHO-
MUKPOOHOJIOTUYECKHUX UCCIIETOBAHMM.

Tema 3.4. Muxkpogiopa Bo3ayxa

Teopusa. Mukpodmopa arMmochepHoro Bo3ayxa. Mukpodiopa Bozayxa
3aKpBITBIX ~ moMmemieHud.  HMcciaemoBanwe  Bo3ayxa.  OTambl  CaHUTapHO-
MUKPOOHUOJIOTUYECKOTO HCCIEOBaHUS BO3ayxa: oOTOop 1pobd; oOpaboTka,
TPaHCIIOPTUPOBKA, XpaHEHUE MPOO, MOJyUeHHE KOHIIEHTpaTa MHUKPOOPTaHU3MOB;
OaKTepUOIOTUYECKUI MOCEB, KyJIbTUBUPOBAHUE MHUKpPOOPTaHU3MOB;
uACHTU(UKAIHS BBIACIEHHONW KyJIbTYphl (ONpeaeIeHne NTaTOTeHHBIX U CAHUTAPHO
- MOKa3aTeIbHBIX MUKpOOpraHu3mMos, OMY).

Hpaxmuka. KonnyecTBeHHBIN aHAIN3 MHUKPOOPIraHU3MOB BO3ayXa.

Tema 3.5. Muxkpoduiopa Boabl

Teopus. CanuTapHO-MUKPOOHOJIOTMYECKOE HCCJICIOBAHHE BOJIEL.
UccnenoBannie Boabsl. TpeOoBaHMs K MHUKPOOHMOJOTUYECKON YHCTOTE BOJIBI.
Omnpenenenue o0Ero MUKpOOHOTO YHCTA.

Ilpakmuka. Ananu3 MUKPOQIOPHI BOABI W3 PA3IUYHBIX HCTOYHHUKOB.
Omnpenenenue o0IEro MUKpOOHOTO YUCTIA.

Tema 3.6. Mukpodguiopa nouBbl

Teopua.  CaHUTapHO-MUKPOOUOJIOTUYECKOE  HUCCIAEAOBAHWE  TOYBHI.
[laToreHHple [ 4YEJIOBEKA MHUKPOOPTaHW3MbI IOYBHL. lccienoBaHuE MOYBBI.
CaHuTapHO-IOKA3aTeNbHbIE MHUKpPOOpraHn3Mbl mouBbl. Onpenenenne OMY
IIOYBBI.

Ilpakmuka. BpineneHne M KOJWYECTBEHHBIM Y4Y€T MHMKPOOPTAHU3MOB
no4Bbl MeToa0M npsmoro cuyeta C.H. Bunorpanckoro.

Tema 3.7. MuxkpodJiopa 4esnoBeka

Teopua. Mukpodiopa opranuzma ueioBeka. DOYHKIMU HOPMaIbHOUN
Mukpogaopel. Mukpodiaopa koxu. OCHOBHbIE NPEICTABUTETU MHKPOQIOPHI
KOXXd. Mukpodyopa BepxXHUX JbIXaTelbHBIX MyTed. KauecTBeHHBIH U
KOJINYECTBEHHBIN COCTaB MHKPOOPraHU3MOB Pa3IMYHbBIX OT/EJIOB
NUIIEBAPUTENBHOIO TpakTa. Jucoakrepros. OyHKIMU HOPMAIbHOW MUKPODIOPHI
KHUIIEYHUKA.

Ilpakmuka. Ananu3 MUKPOQIOPHI CIU3UCTON OOOJIOUKH TOJIOCTH pTa U
3yOHOTr0 HaJleTa, KOXKHBIX TOKPOBOB.

Tema 3.8. MukpodJiopa nuieBbIX NPOAYKTOB
Teopus. CaHUTaAPHO-MHKPOOHMOJIOTHYECKOE  HCCIICJIOBAHUE  IMHIIECBBIX
npoaykToB. Cnenududeckas u Hecnenudpudeckas MHUKpoduopa MHUIIEBBIX



MPOAYKTOB. UccnenoBanue MULLIEBBIX MPOAYKTOB. CanurapHo-
MUKPOOHOJIOTUYECKOE UCCIIEIOBAHUE MOJIOKA M MOJIOUHBIX MPOJTYKTOB

Ilpakmuka. llomydeHue 4YHUCTBIX KynbTyp Oaktepuil. Mukpodiopa
MUIIEBBIX  MPOIYKTOB. Omnpenenenue cnenu@uueckol  MHUKPODIOpHI
KHMCJIOMOJIOYHBIX IIPOJTYKTOB.

Paznen 4. Anaromusi, Mop¢oJiorus u (PU3UO0JIOTHS YeJI0BEKA U ) KMBOTHBIX

Tema 4.1. Tkanu, opranpl, CUCTEMbI OPTraHOB

Teopua. Tunbl TKaHEW MHOTOKJIETOYHBIX KMBOTHBIX: ITOKPOBHBIE
(anuTennanbHbIe), COCIUHUTEIBHBIC, MBIINICUHbIC U HEepBHas TkaHW. OpraHel U
CHUCTEMBbI OPTAaHOB OpraHU3Ma: OIIOPHO-JIBUTATEJIbHAS, JIbIXaTCIbHAS,
MUIIEBAPUTEIIBbHAS, KPOBEHOCHAS, BBIICIIUTEIIbHAS, [10JI0Basi, HEPBHASA CUCTEMBI.

Ilpakmuxa. OCOOCHHOCTH CTPOEHUSI U OCHOBHBIC TMPEIACTABUTEIIH
pakooOpa3HbIX; CTPOCHHE HACEKOMBIX Ha MpuMepe TapakaHa. CTpoeHue KOCTHOM
pbIObI. CTpoeHue KpbIcbl. OCOOEHHOCTH CTPOEHHUSI MO3TOBOTO U JIMIEBOTO OTAEIOB
yepena. M3yyeHrne BHEITHETO BUAA OTIEIbHBIX KOCTEH.

Tembl 4.2. [Ipoueccol KU3HEAEATEIbHOCTH OPraHU3MOB

T eopus. H(HSHGI[GHTCHBHOCTB - 9TO OCHOBA CYHICCTBOBAHHA OPIraHHU3MOB.
Hpoueccm KM3HEAEATCIbHOCTH. [InTanue. ABHIKCHUC, PA3MHOXKCHHC, POCT,
Pa3BUTHC, HACJICACTBCHHOCTb, U3BMCHUYHUBOCTD. OOmeH BCHICCTB.

Ilpakmuka. Onpenenenue CHJIBI MBIIIEYHOTO COKpaIlCHUS
(nunamometpusi). Cucrema kpoBooOpamieHus. DOyHKIMOHAIBHBIE  MPOOBHI.
Onpenenenne KPOBEHANOJNHEHUs KalWULIPOB HOTTEBOrO JioXka. Peduekco
MO3KE€UKa, MPOJOJIrOBATOTO WU CPEAHEro MO3ra. BbIABIEHUE BEIyIIErO THUIIA
namatu. OreHka o0bemMa KpaTKOBPEMEHHOHN aMSITH.

Tema 4.3. Peryasiuusi npoueccoB KU3HeAeATeJIbHOCTH

Teopua. T'omeoctra3. Opranu3m Kak IejocTHas cuctema. CBolicTBa
opraHM3Ma Kak eauHoro uenoro. CHCTeMHbIE TPUHUMUIBI  PErYJISALUU
dbusnonornyeckux (QyHKIUNA. Agnanrtanys OpraHu3Ma K YCIOBUSIM CPEIbl.
Perynsuus npoueccoB )KU3HEAEATEIIbBHOCTH Y dKUBOTHBIX M YEJIOBEKA.

Ilpakmuxka. Karanutudeckas akTUBHOCTh (DEPMEHTOB B JKUBBIX TKaHSX.
JleticTBre (hepMEHTOB CITFOHBI Ha KpaxMall.

Tema 4.4. /KuzHeHHbIE IUKJIbI OPTAaHU3MOB

Teopua. ) Kvu3HeHHbIE IUKIIBI OPTaHU3MOB. Pa3MHOXKEHME KaK XapaKTEPHbIN
npu3Hak kuBoro. @DopMbl pa3MHOXKEHUS OpraHu3MoB. CpaBHUTEIbHAs
XapaKTEPUCTHKA OECTIOJIOTO U TIOJIOBOTO Pa3MHOKEHHUS.

Ilpakmuka. V3ydyeHue cTaauil pa3sBUTHUS >KUBOTHBIX W OIPEICICHUE HX
BO3pacTa.

Tema 4.5. Buausinue okpyskamoumei cpeabl Ha padoTy OPraHoB M CHCTEM
OpPraHoB 4YeJI0BeKa



Teopusa. ®akToppl, KOTOPBIC BIUSIOT Ha OpPraHuW3M dYenoBeka. [IpupoaHbie
daxTopbl. ConalibHbIe (PAKTOPHI.

Ilpakmuka. BnusHue okpykawolen cpefsl Ha paboTy OpraHOB M CHCTEM
opraHoB uenoBeka. OLEHKa MOArOTOBIEHHOCTH OpraHu3Ma K 3aHATHIM
¢u3nueckoil  KynpTypol. Peakmusi  cepIeyHO-COCYAMCTOM  CHCTEMBl  Ha
buszngeckyro Harpy3Ky. Bo3aeiicTBue myma Ha ocTpoTy ciryxa. OmeHKa CyTOYHBIX
U3MEHEHUN HEKOTOPBIX (DU3HOJOTHYECKUX TOKa3aTeseil (TeMriepaTypa, 4acToTa
yJIbca).

Paszgea 5. KocmoOnosiorust

Tema 5.1. @akTOPBHI KOCMHYECKOT0 MPOCTPAHCTBA

Teopuﬂ. cI)aKTOpI)I KOCMHYCCKOI'O IIPOCTpaHCTBA MW HX BJIHAHHUC Ha
OpraHu3Mbl JKHUBBIX CYIOCCTB, KU3HCACATCIBHOCTL BCCX JKHUBBIX CHCTCM B
YCIOBHAX KOCMOCA WJIH JICTATCIIbHBIX allllapaTOB.

Tema 5.2. PazBurHe >KM3HU HA 3eMJie NPH YYACTHH KOCMOCA

Teopun. Pa3BuThe >XU3HM Ha HAUIEH IUIAHETE IPU YYaCTHUH KOCMOCA,
HBOJIIOLUSL KUBBIX CHCTEM U BEpOSITHOCTh CYIIECTBOBAaHHSA OHWOMAcCChl BHE
MPEJICJIOB HAIIEH TJIAHETHI.

HpaKmuKa. Bo3moxxHocTn IMOCTPOCHHUA 3aMKHYTBIX CHCTCM M CO3JaHUA B
HHUX HACTOAIIHUX KHWU3HCHHBIX YCJ'IOBI/Iﬁ JJI1 KOM(l)OpTHOI’ O pPa3BUTHA U POCTa
OpraHnu3MoOB B KOCMHYCCKOM IIPOCTPAaHCTBC.

Pa3ngena 6. DTo10rNe JKUBOTHBIX

Tema 6.1. Mexanu3sm, BUbI, GOPMbI U CHCTEMBbI ITOBEACHUS JKUBOTHBIX

Teopua. Mexanusm, BUIbl, GOPMBI U CHCTEMbI MOBeJEHUA. BpoxaeHHOE
NOBEJACHUE W HWHCTUHKTBI - OCHOBA >XW3HM >KUBOTHBIX. Takcucbl. MHCTUHKT.
Pednekc. OOyuenue. 3aneyaTieHue.

Ilpakmuxka. Ono3HaBaHue HOBOTO 00beKTa. TecT pacro3HaBaHUs OOBEKTOB.
HabGnronenue 3a nepeiBMKEHUEM )KMBOTHBIX.

Tema 6.2. YcaoBHbIi peduiekc

Teopua. YcnoBubii peduiekc. MHCTpYMEHTANbHBIN YCIOBHBIN peduiekc.
Merton nipo06 u ommbok. [lonpaxanue. Muacaiit. MpImuieHue.

Ilpakmuxa. OOyyeHue B KpecTooOpazHOM JjaOupuHTe. BomHBIM TecT
Moppuca. JlatentHoe oOyuenue. OOyuenune «Bpibopa mo ob6pasiy». Tect
pacno3HaBaHusT OOBEKTOB. T€CT Ha MOTOPHOCTH M MOTOPHO-/IBUTaTEIbHBIC
peaKIuu.

Tema 6.3. ®opMupoBaHUe NMOBEAECHUS KUBOTHBIX

Teopua. OcHOBHBIE COCTaBJISIONME TMOBeAcHUSA. [loBeneHUYECKUN aKT.
CnoxHble MHTETrpanuu TnoBeaeHus. OOmme Owmojormdeckue (OpMbI TTOBEICHHMS:
MUIIeBasi, 00OPOHUTENIbHAS, ITOJ0Basi, POJIUTEIIbCKAs;, MOBEICHHE ITOTOMCTBA II0
OTHONICHUIO K POJIUTEIISM.

Ilpakmuka. BolsBlieHHe MOBEICHUYECKUX PEAKIUN KMBOTHBIX Ha (DaKTOPHI



BHEIIIHEN CPEBI.

Paznen 7. llonmudoxkycHoe Buaenne opranusma. Opranusm Kak 3JIeMeHT

IKOCHCTEMBbI

Tema 7.1. U3yuenue oprannzma Ha npumepe Ahatina

Teopus. Habmonenue, NOBEAECHYECKUI OMBIT U SKCIEPUMEHT, U3MEPEHUS
(mpsiMble, OTMOCpPEIOBAaHHBIE M KOCBEHHBIE), CTaTHUCTHYECKas 00paboTka,
(U3MOIOTNYECKUE OMBITHI U SKCIEPUMEHTHI, TOKCUKOJIOTMYECKUE HUCCIICIOBAHMUSI.

CrpykTypa Teppapuyma.
Ilpaxmuka. I1on00p HHCTPYMEHTOB U PACXOJIHUKOB. 3aIlyCK Teppapuyma.

Tema 7.2. U3y4yenue opranusMa Ha npuMepe TPaJeCcKAHIUH. 3arpy3ka
(propapuyma. I'mapononuxa

Teopus. OcHoBubple  mpenacraButenu  ¢uopsl.  Krmaccudukanms.
Ha6monenue. 3apruicoBka o0bekTOB. [Ipe3enTarus BapuaHToB (PropapuyMoB U UX
3HAYEHHUA B UHTEPhEPE, B KAYECTBE MOIaPKOB U MUKpOIabopaTopuil.

Ilpakmuxa. 3HaKOMCTBO C HWHCTPpyMEHTapueM M OOIIMMH TPUHIMIIAMHU
paboTsl. Co3aHre KOMIO3UIIUH.

Paszgea 8. Opranusm kak 3xocucrema. Beeienue B JKCIIepUMEHT

Tema 8.1. BuoMmoHUTOPUHT
Teopusa. buonornueckuii aHaau3 BOJOEMOB. buonornueckas WHIUKALUSA
BOJI0eMOB. OrnpeiesieHne KOHIIEHTPAIMU BEIIECTB B BOJIE.

Ilpakmuka. Onpenenenre colep)kaHus B BOJIE XKejie3a C MCIOIb30BAaHHEM
npubopa doromerpa. OnpenesieHne 3arps3HEHHOCTH BOABI IO COACPKAHUIO B HEH
a30TOCOJIEPKAIINX BEIIESCTB (aMMHAaK, HUTPUTHI, HUTPATHI) C HCIOJIH30BAHUEM
dboTomertpa.

Tema 8.2. JIaGopaTopHbIil XUMHYECKUI AHATIN3

Teopua. Xumuss B NOHUIIEBOM  OPOMBIIUIIEHHOCTU.  OnpeneneHue
BOJOPOJHOrO  mokazarens.  OpraHoJenTHYeCKOe  HMCCIEAOBAaHUME  BKYcCa.
Omnpenenenue anrounanoB. OnpeneseHrne KapoOTUHOUIOB.

Ilpakmuka. Omnpenenenue  KauyeCTBEHHOTO  COCTaBa  IIOKOJIaja.
OpraHosentuyeckas oleHKa 1mokoaaa. OnpeneneHue NpUCcyTCTBUS MOCTOPOHHUX
MIPUMECEU B IOKOJIAIE.

Pa3znen 9. IlonBenenue uToroB

Hpakmmca. PaboTa ¢ HTOroBBIM HCCICAOBATCIbCKUM IIPOCKTOM M €TI0
3amiiyura.

®OPMBI KOHTPOJIA U OHEHOYHBIE MATEPHUAJIBI

Buabl KoHTpPOJIA

B Teuenume yueGHOro TOAA TeEAAror OCYLIECTBISAET KOHTPOJb 3a
NESTENIbHOCThI0  OOy4alomMXxcs W YCBOGHHEM UMH 3HaHUM, YyMEHUH u
npuobpereHrneM HaBbIKOB. C 3TOW LIENBIO HCIOJB3YIOTCA pa3HOOOpa3Hble BUIbI



KOHTPOJIS:

- BXOJHOW KOHTPOJIb NPOBOAMTCA B Hauaje ydeOHOro roja Jis
OTIpe/IeTICHUs] YPOBHS 3HAHWM M yMEHUN OOydarolmuxcs Ha Hadajao OO0y4YeHHs II0
[Iporpamme;

- TEeKyIIUA KOHTPOJb BEIETCS Ha KaXIOM 3aHATUH B ¢opMme
MIEarorTHIeCKOr0 HAOMIOACHUS 32 MPAaBUIBLHOCTHIO BBIMTOJHEHUS MPAKTHIECKON
paboTHI;

- POMEKYTOUHBI KOHTPOJIb TMPOBOAUTCS B (QOpME BBITIOTHEHHUS
CaMOCTOSITETLHOW U TBOPYECKOH PadOTHI;

- UTOTOBOM (OPMOIM OTYETHOCTH SIBIISCTCS 3allUTa COOCTBEHHOTO
peain30BaHHOTO MPOEKTA.

OPTAHU3AIIMOHHO-IIEJAT'OTHYECKHE YCJIOBUSA
PEAJIM3ALIMU ITPOI'PAMMBI

MeTtoanyeckoe odecneyeHue
[Ipu peammzanuu [IporpaMmbl  OCHOBHBIMH BHAAMHU  JI€SITEIBHOCTH
SIBJITFOTCSL: MH(pOpMaIIMOHHO-PELIEITUBHAS,  PENPOAYKTUBHAS, JaCTHYHO-
MOMCKOBAsI, TPOCKTHASI M TBOPUECKAS.

HUnpopmayuonno-peyenmusnas oessmelbHoCMb 00Yy4aroIUXCsl
OpeIyCMaTpUBAaeT OCBOCHHME TEOPETHUECKOM MH(OpMalMM 4Yepe3 pacckas
1earora, COpPOBOXKIAIOIIMICS IIPEe3eHTAallMel ¥ IEMOHCTpalusamMu, oeceny,
CaMOCTOATENbHYIO paboTy ¢ nuTepatypoil u UHTepHeT.

Penpooykmuenas oesmenvrocms 00ydaronmuxcsi HarpaBjieHa Ha OBJIAJICHUE
UMU YMEHUSMH ¥ HaBBIKAMH 4Yepe3 BBHITIOJIHEHHE MPAKTHUKO-OPUECHTUPOBAHHBIX
3aJJaHui 110 3aJJaHHOMY 00pa3Iry.

Yacmuyuno-nouckosas oesimenbHoCmb 00yJalolUXCs BKIIIOYACT OBJIaJICHUE
MMM YMEHUAMH M HABBIKAMHU YEPE3 BBINOJHEHUE NPAKTUKO-OPHUEHTUPOBAHHBIX
3aJJaHUM B U3MEHEHHOM CUTYallHH.

IIpoexmmnas u meopueckas 0esamenbHOCMb IpearosaraeT
CaMOCTOSITEJIBHYIO WM IIOYTH CaMOCTOSTENBbHYIO paboTy OOy4YaroIUXCs IpH
BBITIOJIHEHUU [TPOEKTOB.

B3auMocBs3p  3TUX BUJOB  JIEATETBHOCTH  CO3/Ia€T  YCJOBUS IS
dbopMHpOBaHUS HAy4YHOTO MBIIUICHUS Y JETe uepe3 HCCIeI0BaATEIbCKYIO
JEATEILHOCTh U CIIOCOOCTBYET EPBUYHON MPOGECCHOHATHU3AIUN 00 YIAFOIITIXCS.

YcanoBus peanuzanuu IIporpammbi

Peanuzauus [IporpaMmsl peanosiaraetT JucTaHIMOHHbIE POPMBI O0yUEHHUS.

VYrhpaBneHue XoA0M  ACSATENbHOCTH  OOYYaloIIMUXCS  OCYILECTBIIAETCS
MOCPEJICTBOM  TEPEKPECTHBIX  TUINEPCCHUIOK,  B3aUMOJICHCTBUE -  uepe3
MH(OPMAIMOHHO-KOMMYHHUKAIIMOHHYIO 00pa3oBaTesbHYIO maTpopmy
«Chepym». KoHTposib JESITENBHOCTH OOyYArOUIUXCA B  OHJIAMH-pEXUME
OCYUIECTBJISIETCS € TOMOLIbI0 obmero npoctyna uepe3 «Cdepym». Ilokaz u
KOHTPOJIb OCYIIECTBIIECTCS Yepe3 BeO-KaMephl.

Pa3Butuio mMo3HaBaTENbHOW AaKTUBHOCTH M TBOPYECKHUX CIIOCOOHOCTEH



oOy4Jaronmxcs crnocoOCTBYET CieayIolas Opranu3aius OOy4eHHUs:

- Kaxnoe 3ansTHe BKIIOYaeT B ceOsl MILTIOCTPUPOBAHHOE H3JI0KEHUE
TEOPETUUYECKOro0 MaTepuaia ¢ JAeMoHcTpanued npumepoB. [IpakTruueckue paboTh
MPOBEPSIOTCS U PELICH3UPYETCS MEJarOroM.

- TeopeTudeckue 3aHATHS TPEANOIATAIOT:
*  JIeKIMOHHbIE (POPMBI (MaTEpHUaIl BHIKIIABIBACTCS B CETH);
*  ypoku-Oecenpl;
*  JIEMOHCTpAaIMOHHbIE (OPMBI U AP.

- [IpakTHyeckue 3aHATUSA IPEATIONATAOT:

- CaMOCTOSITENIbHYIO paboTy 00yJaromuxcs;

- paboTy ¢ JEKIMOHHBIMHU MaTepUalaMU U JIONOJHUTEIbHBIMU
UCTOYHUKAaMU UH(POpMALHY;

- HAHIMBUAYAIBHOE KOHCYJIbTUPOBAHUE;

- IOATrOTOBKY W 3allIUTY UHIUBUAYAJIBHBIX IIPOCKTOB.

Kaaposoe ob6ecnieuenue
[Tenaroru oOpa3oBaTeILHON OpPTaHU3AIUH.

MarepuainbHO-TeXHHUYECKOE o0ecrieyeHue
Hns  peanmuzanuu  [IporpaMmbl  HEOOXOIMMO TPEAOCTABUTH KaXKIOMY
oOyyJaromemMycsi ¥ 1meaarorudieckoMy paboTHUKY CBOOOJIHBIN JOCTYII K Cpe/ICTBaM
WH()OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TeXHOJOTHN. OMHAKOBBIE TPEOOBAHUS
MPEABABISIIOTCS KaK K KOMIIBIOTEpY OOY4YaromIerocs, Tak U K KOMIIBIOTEPY
MeJaroruaeckoro paboTHHUKA.

[TpeamoutuTenpHas KOHGUTYpAIIUS TEXHUICCKUX M TPOTPAMMHBIX CPEJICTB
BKJIFOUYAET:

- KoMmmbroTepsl s obydaromuxces OC Linux, Windows 7, 8.1, 10 ¢
ycraHoBlieHHON mporpammoii Adobe Photoshop (Bepcus we mmke CS 4) (Ha
KQXIbIi KOMIIBIOTED);

- HaJIM4KUe UHTEPHET-Opay3epa U MOJKI0ueHUs K ceTu MHTepHeT;

- HaIM4ue MUKpO(OHA U AMHAMUKOB (HAYIIIHUKOB);

- HaJIM4YUEe JOKyMEHT-KaMephl, (POTO- U BUICOKAMEPHI;

- IporpaMMHOE oOecTieueHne sl BUAC0-KOH(PEPEHII-CBSI3H;

- mporpaMMHOE oOecrieueHue, B TOM YUCIie BEO-CEPBUCHI (JIEKTPOHHAS
noura, GOpyM u T. I1.).

B cocraB mporpamMmMHO-anmapaTHBIX KOMITJIEKCOB JIODKHO OBITh BKJITFOYCHO
(YCTaHOBJIEHO) MpOTrpaMMHOE oOOecredeHrne, HEOOXOAUMOE IS OCYIIECTBIICHUS
y4eOHOro mpoiiecca:

- oOmero Ha3HaueHus (omepanoHHas CcucTeMa (OmNeparMoOHHbBIS
CUCTEMBI), O(QUCHBIE MPUIOKEHUS, CPEICTBA oOOecredyeHus HHPOPMALUOHHOM
0e30MacHOCTH, apXUBATOPhI, TpauUuecKuil, BUACO- U ayIUOPENaKTOphI, BeO-
CEpBUCHI (JIEKTPOHHAA 1oYTa, POpyM U T. 11.);

- y4eOHOro  Ha3HayeHusi (MHTEPAaKTUBHBIE CpPEIbl, TBOPUYECKHE



BUPTYaJIbHBIE CPEJIBI U IPYTHEC);

- CUCTEMBl  yIpaBJCHHS OOy4YeHHEeM IS CO3JaHusl  y4eOHBIX
MaTepUajoB, MPOBEACHUS 3aHATHI U KOHTPOJIS, PUKCAIIUN PE3yTbTAaTOB O0yUEHUS
(mampumep, cuctema «Moodley).

PabGouee MecTto memarorudeckoro pabOTHHKA PEKOMEHAYETCsS OCHAIIATh
WHTEPAKTUBHON JTOCKOW C MPOEKTOpoM. Takke MOTYT MCIOJIB30BaTHCS MPHUHTED,
ckaHep (Wi MHOTO(YHKIIMOHAIBHOE YCTPONCTBO).

Hns  oOyuenuss mo Ilporpamme oOywaromuecs JIOJDKHBI — MMETh
NepBOHAYAJIbHBIE HABBIKK PaOOThI HA KOMITBIOTEPE:

- YMCETh OTIHIPABJIATH U IMOJYYaTh 3JICKTPOHHYTO ITIOYTY,

- YMETh 3allyCKaTb W BBIIIOJIHATDH 0a30BbIE oricpaniii B HHTCPHCT-
Opay3epe;

- YMETh COXpPaHATb W OTKPbIBATb Ha JIOKAJIbHOM KOMIIBIOTCPC
TEKCTOBbIE, Tpaduueckue, BUIeoDaibI;

- YMETh MOJIb30BaThCSl TPOrpamMmoit oHtaH-o6meHus «Chepym»;

- YMCTL II0JIB30BATLCA HpOFpaMMOﬁ YAAJICHHOTI'O ynpaBJ'IeHI/IH/ O6HICFO
noctyma TeamViewer wim Join.Me.

B Teuenue Bcero mnepuona 0oOy4deHUST B PACHOPSIKEHUMU OOY4YarOIIErocs
JOJIKEH OBITh KOMITBIOTED, MOAKIIOYEHHBIN K ceTH MHTepHET.

O6opynoBaHue, HEOOXOIUMOE JIJIsI BBIMTOJTHEHUS IPAKTUYECKUX 3aJaHUM:

- Harpesarenbnas nmra.

- Memanka MarHuTHasl.

- Juctunnsrop.

- YibTpa3zBykoBasi MOMKA.

- Mukpockomn 1udpoBoi.

- Cucrema BoJOOYMCTUTENBHAS Ta0OpaTOpHasi.

- KoMIiiekT  KOHTPOJIbHO-U3MEPUTENbHBIX  MpubopoB  (1udpoBas
METEOCTAHLUSA, TUIPOMETPBl IICUXPOMETPUYECKHE, TEPMOMETP HACTEHHBIN,
BHCKO3UMETP, APEOMETPHI, CEKYHAOMEPHI, TAMEPbI, MUKPOCKOIIBI).

- TepmocTaTr, C BO3MOXHOCTBIO  OXJQXICHUA-HAIPEBAHUSA  JUIA
POOUPOK.

- Komruiexr OOKOBOTO OCBEILEHU TUIS IIPUIIOAHATOIO
KpecToOOpa3HOro JJaOUPHUHTA.

- VYcraHoBKa «ITPUNOIHATHINA KPECTOOOPa3HbIN JTJAOUPHUHTY ISl KPBIC.

- VYcraHoBKa «IIPUIOIHSTHIA KPeCTOOOPa3HbIil JIJAOUPUHT ISl MbILLIEH.

- Bechl TexHnueckue.

- MOpPO3UIBHUK AJISI PEaKTHUBOB.

- Lentpudyra nabopaTopHas MHOTO(YHKIIMOHATbHAS C
MPUHAJIEKHOCTIMH.

- bans-repmocTar BoiHasl.

- MuKpocKor OMOTOTUYECKHM.

- Buneookyisp.

- CTepeoMHUKPOCKOIL.



- bunoxymsp.

- CymunsHbIN 1IKad.

- Crepunmnzarop mapoBo.

- XOJIOOUIIFHUK OBITOBOM.

- NuBepTHPOBAaHHBIN MUKPOCKOII.
- Habop xumMu4eckux peakTHUBOB.
- Habop nmabopaTopHoii MOCYAbI.
- Habop kpacureneii.

- Hab6op nurarenbHbIX cpe.

- AHanuTUYECKHE BECHI.
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