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1.IIOACHUTEJIBHAS 3AIIMCKA

Ha coBpeMeHHOM 3Tane ojiHa U3 CTPATErMUYECKUX 11eJIe B TOMOJTHUTEILHOM
o0pa30BaHUU OPUEHTHUPOBAHA HA PA3BUTHE €CTECTBEHHO-HAYYHOTO U TEXHUYECKOTO
HarmpaBieHus. Co3MaHWe CETH JETCKUX TEXHOMApKOB «KBaHTOpHMyM» SIBISICTCS
dbeneparbHBIM MMPOSKTOM ATEHTCTBA CTPATETUYECKUX WHUIIMATUB, HAIPABIICHHBIX
Ha pa3BUTHE TBOPUYECKHUX CIOCOOHOCTEH O0YydYaroIIMXCs, UX CaMOCTOSITEIBHOCTH,
WHUIIMATUBBI, CTPEMJICHHs K  camMopeaju3allid M  CaMOOIPEICIICHHUIO.
JlononnutenpHast ~ oOmieoOpa3oBarenbHass — oOIIepa3BUBAIONIasl  IMpOrpaMma
«buokBantym»  (manee —  Ilporpamma)  06a30BOrO0  YpOBHSL ~ HMEET
€CTECTBEHHOHAYYHYI0  HampaBieHHOCTb.  [Iporpamma  HampaBieHa  Ha
dbopmupoBaHre y OOyYarOUUXCsl TMPEACTABICHUN M TPAKTUYECKUX HABBIKOB B
00JIaCTH €CTECTBEHHBIX HaYK, GOpMHUPOBAHKE Y 00yUaIONUXCsI MHTEPECca K TAHHOMY
HaIpaBJICHUIO, a TAK)KE HAa Pa3BUTHE KPEATUBHOTO MBIIIUICHUS U CAMOMOTHBAIUH.
[Iporpamma MoOXeT OBITH HUCIIOJB30BaHA TMPU  peaIU3alMU  IPOCKTOB
npeanpodeccuoHaIbHOro 00pa3oBaHus «AKaJIEeMUYECKUN KJIacC B MOCKOBCKOM
mKoyie», «MEeTUIMHCKUM KJIacC B MOCKOBCKOW IIIKOJIE» W IS TOJATOTOBKU K
JIEMOHCTPAlIMOHHOMY 3K3aMEHY B paMkax copeBHoBaHuit JuniorSkills, a Takke npu

MOATOTOBKE 00YJAIONINXCS K HAYYHOIIPAKTUICCKAM KOH(DEPEHITHSIM.
1.1. AxryaasHocthb [Iporpammbl

buonorus wu OWUOTEXHONOTHS — AKTHUBHO pPa3BUBAIOIIMECS OTPACTHU
COBPEMEHHOI Hay4HOU MbICTH. Pa3paboTku B JaHHBIX 00JIACTSX MO3BOJISIOT pEIaTh
HIMPOKUH KPYT BOIPOCOB, CBSI3AHHBIX C OXPAHOM 3J0POBbSI UEJIOBEKA, TOBBIIICHUEM
(G (HEKTUBHOCTH CEIbCKOXO3SIMCTBEHHOTO Y MPOMBIIUICHHOTO TMPOW3BOICTBA,
3alMTON cpefpl OOWUTaHUS OT 3arps3HEHUil, OCBOCHHEM TIyOWH OKeaHa W
KOCMUYECKOTro mpocTtpaHcTBa. CoBpeMEHHbIE OMOJIOTUYECKHE 3HAHUS MO3BOJISIOT
CO3/1aBaTh METOJIMKH, HANPABJICHHbIE HA KOHCTPYMPOBAHUE KJIETOK HOBOI'O THIIA;
HECYILIECTBYIOIIME B MPUPOJE COUETAHUsA I'€HOB; MPOEKTUPOBATH U BHEAPSTH B
MPOU3BOJICTBO pPa3IMUHbIC HHTEP(ENCHI B3aMMOICHCTBUSI YETIOBEKA U AJICKTPOHHBIX
ycrpoucTtB. Peammzanus IIporpaMmbl  MO3BOJISIET  aKTyaJIM3UPOBATH 3HAHMS
oOydJaronmxcsi B TAaHHOM HaIlpaBJICHUU HAYyYHOW MBICIA U (HOPMHUPOBATH Y HUX
MPEJCTaBICHUS] U TPAKTUYECKUE HABBIKM B 00JIACTM OMOTEXHOJOTHUM, TOITOMY

JaHHasA mporpamMma sBJIACTCA aKTyaanoﬁ.

1.2. Tleparoruueckas mesjecoodpaznoctsb [IlporpamMmmel

[lemaroruveckas  1enecoodpasHocth  [Iporpammbr  3akimrodaeTcss B
OCOOEHHOCTSIX ~ OpraHm3aluu  00pa3oBaTENbHOTO  MpoIlecca:  U3y4YCHHE

TECOPETUUCCKOro MaTrepuraia IpOUCXOAUT Y€PE3 IMPAKTHICCKYIO ACATCIbHOCTD.
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[IpakTrueckas paboTa siBIsIeTCS Mpeo0iaaroiei, 4To CIOCOOCTBYET 3aKPEIICHUIO

MOJIyYEHHBIX HABBIKOB.
1.3. OtanuurtenbHble ocobeHHoCcTH [IporpamMmmbl

[Iporpamma uHTErpUpyeT B ceOe JOCTUKEHUS COBPEMEHHBIX HANPaBJICHUN B
oOnacTu OWOJIOTMM W OHOTEXHOJOTHM. 3aHMMasch 1Mo aaHHou Ilporpamme,
oOydaroruecs: JOJHKHBI HAYYUTHCS TUIAHUPOBATh M PEAM30BBIBATH KOHKPETHBIC
UCCJIEIOBATENbCKUE W NPHUKJIAJAHBIE 3a/Jadyd, MOHUMAaTh POJb  HAay4YHBIX

I/ICCJ'IG,Z[OBaHI/Iﬁ B COBPCMCHHOM MHUPC.

Peanuzanus [IporpamMmbl mpesmnosiaraeT HCMOJIb30BAaHUE HATYpPaJIbHOM
HaTJISTHOCTH, TIOCTAHOBKY OIBITOB M AKCIIEPUMEHTOB, HAONIOACHUS 32 KUBBIMU
OpraHu3MaMH. Y MeJIO€ UCITOJIh30BAHUE KUBBIX M TEPOAPHBIX 00EKTOB B COUCTAHUH
C JpyrUMH CpeAcTBaMU OOy4eHHs, OpraHu3alus CaMOCTOSTEIbHOW pPabOThI
CIIOCOOCTBYIOT ~ YIJIyOJEHUI0O W PACIIMPEHUI0  OMOJIOTMYECKHX  3HAHMM

oOyyJarommxcs.

OTnuuurensHoil  ocobeHHOCThIO  [IporpamMmbl — sIBISieTCS  BHEJAPEHHE
COBPEMEHHBIX ()OpM pabOThI C OOYHAIOIIUMHUCS — TUCTAHIIMOHHAS (hopma 00ydeHUs
yepe3 UCIOoIb30BaHUuE HH(GOPMAIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTHH TpU

OIIOCPCAOBAHHOM BBaHMOHGﬁCTBHH 06yt1a}omeroc;1 u 1cagarora.

Huctanmmonnass ¢opma peanusarnuu  [Iporpammel  oOnamaer  psaaom

MIPEUMYIIECTB:

O noctynHOCTh 0OydeHUs (MO3BOJISIET OOYUaIOIMMCSI OCBaUBATh COJIEPKAHUE
[IporpamMmbl B MHAMBHUIYaJIbHOM PEXKUME, HE3aBUCUMO OT MECTA

MIPOKMBAHMS, COLMATILHOTO CTaTyCca U COCTOSIHUSI 3J0POBBS);

0 camocrosiTeIbHOE TUIAHUPOBAHUE, OPTaHM3AIMs W BBHIMOJHEHHWE PabOT 1o
o0paboTke  uHpOpMAIMM W MaTEepUajOB  Pa3BUBAIOT  HABBIKU
HCCIIEIOBATENIbCKOM  JEATETbHOCTH W TBOPYECKHE  CIIOCOOHOCTHU

oOyJarommxcs;

0 BO3MOXHOCTH UMETH AOCTYII K HOBBIM CpCACTBAM O6y‘IeHI/I$I (3H€KTpOHHBIM )51

1 poBEIM 00pa30BaTEIHLHBIM PECypcam);

0 wucnons3yroTcst HOBbIE ()OPM TIPEACTABJICHHS] U OpraHU3auK WH(pOopMaIuu
(MyJbTUMEIUNWHBIC TEXHOJIOTHUU JIJIs MPECTaBICHUS WH(POpMAIUU: BHUACO,

3BYKOBO€ COITPOBOKIEHUS U T.I1.).

B xome peamusauuu IIporpamMmbl npu BBIIIOJHEHUM IIPAKTUYECKOM 4YacTH
3aHATUN, a TaKXKe IPHU MOATOTOBKE MPOEKTHBIX paboT oOydarommecs MOTYT
MOCeaTh MKOJIbHbIE JTA00PATOPUU MEIULIMHCKUX KJIACCOB, MHXEHEPHBIX KJIacCOB,

nabopaTtopuu s peanuzauuu KypuyatoBckoro npoekra, qetckue TexHOmapKH.
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1.4. Tlean u 3axauu [Iporpammsi

Heas IIporpammel — popMupoBaHUE U pa3BUTHE y 00ydaromuxcs 0a30BbIX

KOMIIETEHIMI B 00JIACTH OMOJIOTUHA U OMOTEXHOJIOTHH.
3apaum [Iporpammubt:

Obyuarowue:

0 pasButHe y oOydYaronuxcsl MO3HABATEIIBHOIO MHTEpeca K IPEJIMETHOMN
001acT OMOJIOTHSL;

O ¢opmupoBaHue npeacTaBlIeHUH O )KUBOM OOBEKTE MPHU pabOTEe HA CTHIKE

pa3IMYHBIX 3HAHUH, B TI000M 00JIACTH YEIOBEYECKOMN MPAKTUKU;

O <¢dopmupoBanne NPAKTUICCKUX HABBHIKOB B 00JIacTU OWONOTHH U

6I/IOTCXHOJIOI‘I/II/I;

O OCBOCHHC MCTOOOB OJJICMCHTAPHBIX OMOJIOrNYECKUX I/ICCJ'IGI[OBaHI/Iﬁ,
HHTCPIPCTAIMK IIOJIYUYCHHBIX PEC3YJIbTATOB W IMNPHUMCHCHHA PE3YJIbTATOB Ha

IIPAKTHUKC.

Pa3zsusarowue:

O Pa3BUTHUC HCI/IXO(bI/I?)I/IOHOI“I/ILIeCKI/IX Ka4CCTB Yy O6y‘{aI-OIHI/IXCSII IHamMsITu,
BHHUMaHUI, CITOCOOHOCTH JIOTHYECKHU MBICJINTDb, AHAJIM3UPOBATb, KOHOCHTPUPOBATDH

BHUMAHUE HA IIABHOM;
0 pa3BUTHE HABBIKOB CAMOTIO3HAHUS U CAMOOTPEICIICHHUS;
O ¢opmupoBaHne KOMMYHHMKATHUBHBIX HaBbIKOB U HAaBBIKOB

COTPYJIHMYECTBA C B3POCIBIMHU U HABBIKOM PAa0OTHI B KOMAaH/IE;

0 pa3Butue ymeHU# u3jaratb  MbICIHU B YETKOMN
JOTUYECKOM  TIOCJIEIOBATENIBHOCTH,  AHAJIM3UPOBATh  CHTYallMK0 U
CaMOCTOSITEJIbHO HAXOIUTh OTBETHI HA BOIIPOCHI IIyTEM JIOTHYECKUX PACCYKIACHUM;
0 pa3BuTHE TBOPUYECKOrO U PAIMOHAIBHOTO MOAX0/1a K PEIICHUIO 33/1a4;
O camopeanu3amus B X0Jie HCCIIEIOBATENIbCKOM,
AKCTIIEPUMEHTATLHON300PETATENIbCKON JIEATEIbHOCTH UM HAYYHO - TEXHHYECKOTO

TBOPYECTBA.

Bocnumamenvhuie:

O Bocnuranue HAaCTOMYHUBOCTH, COOPAHHOCTH,
OpraHU30BaHHOCTH,

AKKYpPAaTHOCTH,

0 BocnuTaHue KyJbTyphl OOIIEHUS U BEICHUS IUAJIOTa;



0 BocnuTaHuEe HABBIKOB OECKOH(JIMKTHOTO B3aHUMOJCHCTBHUS C KUBBIM

00BEKTOM B cpejie OOUTaHUS;

O dopmupoBaHue © pa3BUTHE COLMAIBHOM U  MPOQPECCHOHATBHON

MOTHBaIM1H.

1.5. Kareropusi 00y4amommxcs

[IporpaMmMa  OpHeHTHpOBaHa  Ha  JOMOJIHUTEIbHOE  OOpa3oBaHueE
oOyuarommxcsi Bo3pacTHou kateropuu 13-14 net. @opmbl U1 METOIBI OpraHU3AIUN
JESITEIIbHOCTH OPUCHTUPOBAHBI HA WHIAWNBUAYaTbHBIC U BO3PACTHBIE OCOOCHHOCTH

00yJaroIIXCsl.

[Ipuem Ha oOyuenue mo IIporpamme ocymiecTBisieTcss Ha JO0OPOBOIBHON
OCHOBE B COOTBETCTBHM C MHTEpPECAMM M CKJIOHHOCTSIMHU JAETEH, HA OCHOBAHUM

3asBIICHUS POAUTEINEH (3aKOHHBIX MPEJICTABUTEIICH, OTICKYHOB).
1.6. Cpoxu peasuszanuu IIporpamMmmel

[Iporpamma paccuntana Ha 1 rog o0yuyenus. [Ipo1oKUTENBHOCTh 00YUEHHUS
cocraBisieT 210 yaco. KonnuecTBo yacoB Ha U3y4yeHHE TOTO WJIM MHOTO pasnesa
MOKET BapbHPOBATHCA B 3aBUCUMOCTHU OT MOTPEOHOCTEN 00yUarOITNXCSL.

1.7. ®opMbl OpraHu3amum 00pa3oBaTeIbHOM 1eATEIbLHOCTH U PEKUM
3AHATHN

[Iporpamma peanusyeTcs 4epe3 OUHbIC 3aHATHS.3aHATHS TIPOBOATCS 2 pas3a
B Hezemo mo 3 4aca. [IpomomKuTenbHOCTh YyUeOHBIX 3aHSATHH YCTaHOBIEHA C
Y4€TOM BO3pPACTHBIX OCOOCHHOCTEH OOYydYaromIMXcs, TOMYCTUMON Harpy3ku B
COOTBETCTBUHM C CaHUTApHBIMM HOpPMaMu M mMpaBwiamu, yTBepkaeHHbIMU CII
2.4.3648-20 «CanurtapHo-
AMUAEMHUOJIOTUYECKHE TpeOOBaHUS K OpraHu3alsiM BOCIUTAHUS W OOydYeHUS,
OTIIbIXa W O3J0POBJICHHS AeTerl u Mosoncxku». [Iporpamma BkiOouaeT B cels

TEOPETUYECKUE U MMPAKTUUECKUE 3aHSITHUS.
OcHoBHBIE (POPMBI TUCTAHIIMOHHBIX 3aHSATUMN:

*  BHIIEOYPOK (YpOK B 3aITUCH);

«  ypok-koH(pepeHnus (ypoK B peaJbHOM BPEMEHH C BO3MOXKHOCTBIO
BHUJICOKOMMYHUKAITUH TIeJIarora U rpymnibl 00ydaronmxcs);

«  BeOMHap-cecCusi OCYIIECTBISETCS Ha 0a3e MPOrpaMMHO-TEXHUYECKOM
cpeabl, KoTopas oOecrnieurBaeT B3aMMOJCHCTBHE Tiearora W TPYIIIbI
oOyyJarommxcs;

«  (Qopym™m-3aHaTue  (KOH(MEpPEHIIMU, CEeMHHaphl, JIEJIOBbIE  WIPBHI,

nabopaTopHble pabOThI, MPAKTUKYMbl W Jpyrue ¢GOpMbl YYEOHBIX 3aHSATHUH,



MPOBOJIUMBIX C MOMOIIBIO CPEACTB TEIEKOMMYHUKALIMA U IPYTUX BO3MOXKHOCTEH
cetu HTEepHeT);

e OpraHu3amMs W  CONPOBOXICHUE  CAMOCTOSTEIBHOW  PabOTHI
oOyuaromumxcst (00MeH uHOpMaIMel MeXAy IeaaroroM M oOydYarolmumcsl Ha
OCHOBE YYEOHBIX MaTEpHaIOB, HAMPABICHHBIX IEIaroroM OOydYaromeMycs IO
YCTaHOBJICHHBIM KaHAJIaM CBSI3H);

*  UHIUBUIyaJbHOE 3aHsATHE (YPOK C 00YyUaIOIIMMCS B PeaIbHOM BPEMEHU
— BHJICOOOIIICHUE TIeJiarora 1 00yJaromierocs);

«  KOHCyJbTaIuu (codbecemoBanus) (B pa3IudHbIX JTOCTYIHBIX hopMaTax B

YCTaHOBJICHHBIN J1s1 00YUaloIIerocsi poMeKyTOK BPEMEHH );

*  KOHTpPOJb M oOIeHKa (Kak ¢opma Tekymero (ImpoMeKyTOYHOTO)

KOHTPOJISA).

1.8. ®OPMbI KOHTPOJISI U OHEHOYHBIE MATEPUAJIBI
Buabl KOHTpPOJIA

B TeueHune ydeOHOro TrOJa TEAAror OCYIIECTBISAET KOHTPOJb 3a
JESATEIbHOCThIO  OOYyYaloOlUXCs W yCBOGHHMEM UMK 3HAaHUW, YMEHUH WU
npuoOpeTeHrueM HaBbIKOB. C 3TOM IIENIbIO MCIONB3YIOTCS Pa3HOOOpa3HbIE BU/IbI

KOHTPOJIS:

O BXOQHONW KOHTPOJL NPOBOJAMTCS B Hauajle y4eOHOro Troja Jyis
OTIpEJICJICHHs] YPOBHS 3HAHUN U YMEHHI 00ydYaroluxcsi Ha Hadyajlio 0O0y4YeHUus IO
IIporpamme;

O Texkymmii KOHTPOJb BEIAETCS HA KaXIOM 3aHATUU B (Qopme
MearorMuYecKoro HaOJIIOACHUS 3a MPABUIBHOCTHIO BBIMOJHEHUS MPAKTUYECKON

paboThI;

0 npoMeXyTOUHBIM KOHTPOJb MPOBOAUTCS B (POPME BBHITIOJIHEHUS
CaMOCTOATEILHOM WJIM TBOPUYECKOUN pabOTHI;

O wrtoroBoit (opmMOil OTUETHOCTH SBJIAETCS 3allUTa COOCTBEHHOTO

pPE€aIn30BaHHOI'O ITPOCKTA.

1.9. OPTAHM3AIIMOHHO-NNEJAT'OI'MYECKHE YCJIOBUSI
PEAJIN3AIIAU ITPOI'PAMMBI MeToaudeckoe odecnevyeHue

[Ipu peanuzanuu [IporpaMMbl OCHOBHBIMH BUAAMU AEATEIBHOCTH SIBJISFOTCS:
MH()OPMAIMOHHO-PELIENTUBHASA,  PENPOAYKTHUBHAS, YaCTUYHO-TIOMCKOBAs,

IIPOCKTHAA U TBOPUYCCKA.

Hngpopmayuonno-peyenmugnas o0esimebHOCHb oOydJaronmxcs

peaycCMaTpruBaeT OCBOCHHUE TEOPETUIECKON HH(POPMAIIHH Yepe3 paccKas Meaarora,



COTIPOBOKIAFOIITHICS npe3eHTaIuen 5 JIEMOHCTpPAIUSIMH, oeceny,

CaMOCTOSITENIbHYIO paboTy ¢ TuTepaTypoii u uTepHer.

Penpooykmusenas oeamenvrocms 00y4aromMxcsi HampaBieHa Ha OBJIAJCHUE
MMM yYMEHUSIMU M HaBBIKAMHM YE€PE3 BBHINOJHEHUE MNPAKTUKO-OPUEHTUPOBAHHBIX

3aJIaHU# TI0 3aJJaHHOMY 00pa3siy.

Yacmuuno-nouckosas oesmenbHOCmMb 00YUYAIOIIMXCS BKIIOYACT OBJIAJICHUE
UMM yYMEHUSMH M HaBBIKAMH 4Yepe3 BBHINOJHEHHE MPAKTHKO-OPUEHTHUPOBAHHBIX

3a1aHUM B U3MEHEHHOW CUTYallNH.

HpO@KmHa}l u meopueckas oessmeibHOCb nmpeamnojgaract CaMOoCTOATCIIbHYIO

HJIA TIOYTHU CaMOCTOATCIIBHYIO pa60Ty 06yan0H1ch;1 IIpHU BBITIOJIHCHUHU ITPOCKTOB.

B3aumocBs3p  3THX BHUJOB  JEATEIBHOCTH  CO3JA€T  YCJIOBUSA IS
dbopMHpOBaHUS HAYYHOTO MBIIUICHUS Yy JIeTeld dYepe3 UCCIeI0BaTEIbCKYIO

JeATEIbHOCTD U CIIOCOOCTBYET NEPBUUYHON NMpodhecCroHaNN3auuu 00yJaronuxcsl.
Ycaosus peanuzanun Iporpammbi

Peanuzauus [IporpamMmel npennonaraetr ounblie (GopMbl 00yUEHHUS.

Pa3BuTuio mO3HABAaTEIHLHONW AKTUBHOCTH U TBOPYECKUX CIOCOOHOCTEH

00y4Yarommxcsi CHOCOOCTBYET CIIEyIOIas OpraHu3alus 00yUeHuUs:

O Kaxcnoe 3aHATHE BKJIIOYaeT B  ceOs HIITIIOCTPUPOBAHHOC
H3JIOKCHUC TCOPCTHYCCKOIO Marcpuajla C I[GMOHCTp&HPICﬁ IIPpUMCPOB.

[IpakTrueckue paboThl IPOBEPSIOTCS U PEIEH3UPYETCS TIEAArOroM.

O Teopernueckue 3aHATHS MPEATIOIATAIOT:
*  JEeKIHOHHbIE (OpMBI (MaTEpHAI BHIKIIABIBACTCS B CETH);
s ypOKH-Oecebl;

*  JIEMOHCTpAaIMOHHbIE ()OPMBI U JP.

O IIpaktuueckue 3aHATUA NPEANOIATALOT:

*  CaMOCTOSITENbHYIO paboTy 00ydaroumxcs;

«  paboty C JEKIUOHHBIMU MaTepHuagaMu u
JOTIOJIHUTEIbHBIMU UCTOYHUKAMU UH(POPMAIIIH;

*  UHAMBHUAyaJIbHOE KOHCYJIbTHPOBAHHUE;

i IMOATOTOBKY M 3allIUTY MHAWBUAYAJIbHBIX IIPOCKTOB.

1.10. Tliianupyemble (0xxkuIaEeMblIe) Pe3yJabTATHI 0CBOEHHSA
IIporpamMmmbl

ITo uroram oOyuenus no Ilporpamme oOydaromuecs: noiayyaT CIEAyrOIIUe

KOMIICTCHIINU:



JIMYHBIC KOMOECTCHIIMU:

. MOTHUBAIUS K 00y4eHHIO, TOTOBHOCTh U CIIOCOOHOCTH K CAMOPA3BUTHIO U
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYUYEHUIO U MTO3HAHUIO;

. IIEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIICCTBEHHOMN MPAKTHKU;

. KOMMYHUKATHBHBIC KOMIIETEHTHOCTH B OOIIICHUH U COTPYIHUYCCTBE CO

CBEPCTHUKAMH U B3POCIIBIMU B IIpOLIECcCe 00PA30BATENbHOM JEATEIBHOCTH.

MGT&HDGI[MGTHBIC KOMIICTCHIIMH .

*  yMEHHUE CaMOCTOSITEJIHO IJIAHUPOBATh TyTH JOCTUKEHUS LIeJIEH, B TOM
YHCclie aJbTepHATUBHBIC, OCO3HAHHO BBHIOMpATh Hambosee 3PGEeKTUBHBIE CIOCOObI
pelieHns yueOHbIX U T03HABATEIbHBIX 3a/1a4;

*  yMEHHUE COOTHOCHTb CBOU JACHCTBHUS C IUITAHUPYEMBIMU DPE3YyJIbTaTaMH,
OCYUIECTBJISITH KOHTPOJIb CBOEH AESATENBHOCTH B IIPOLIECCE JOCTUKEHUS Pe3yJIbTaTa,
OIpENENATh COCOOBI IEUCTBUN B paMKax MPEJI0KEHHbBIX YCIOBUN U TpeOOBaHUM,
KOPPEKTUPOBATh CBOU JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTYallUEH;

*  yMEHHUE MNPAKTUYECKH MPUMEHSTh MOJTyYEHHbIE 3HAHUA B X0JI€ YUEOHOI

)51 HpOCKTHOﬁ ACATCIIBHOCTH.

[IpeaMETHBIC KOMOECTCHIIMU:

*  [IOHMMaHUE€ POJU ECTECTBEHHBIX HAYK M HAy4HBIX MCCIICJAOBaHUU B
COBPEMEHHOM MMUPE;

*  3HaHUA 0 pPa3JIMYHBIX HANPABJICHUSAX  Pa3BUTHSA

COBPEMEHHOMU
OMOJIOTMU U OMOTEXHOJIOTHH, & TAK’KE CMEXHBIX OTpaciel 3HaHNUS;

*  [PUMEHEHHE HAy4YHOIO IIOAXO0Ja K PELICHHUIO0 pa3JIMYHbIX 3a/ad4,
OBJIaJICHUE yMEHUuEeM (HOpMYJIMpPOBaTh THUMNOTE3bl, IJIAHUPOBATH M TMPOBOAMTH
DKCIEPUMEHTHI, COOTHOCHUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH pE3YyJIbTATAMM,
OCYILECTBIIATH KOHTPOJIb CBOEH AEATEIIBHOCTH B IIPOLIECCE JOCTUKEHUS PE3yIIbTATa,
OTPENENATh COCOOBI M ACMCTBUS B paMKaX MPEIJIOKEHHBIX YCIOBUH U TPEOOBAHMIA,
KOPPEKTUPOBATh CBOU JICUCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYallUEH;

*  OCBOCHHME TEXHUK MUKPOCKOIINH;

*  TIOJyYeHUE MPAKTHUUYECKUX  HABBIKOB  PaOOTHI B
COBPEMEHHOU

Ounonornyeckoi sadbopaTopuu;
*  yMEHHE WHTEPHPETUPOBATH TOJYYCHHBIC pE3ybTaThl, MPOBOJIUTH
00paboTKy pe3yibTaTOB H3MEPEHUN C HCIOJIH30BAaHUEM I1aKETOB MPHUKIIAIHBIX

porpamm.



KOMMVHI/IKaTI/IBHBIC KOMIICTCHIINH .

*  BBICIYLUMBATh U IPUHUMATh BO BHUMAHUE B3TJISIbI IPYTUX JIFOACH;

*  OpraHuM30BBIBATH  Yy4eOHOE  COTPYAHUYECTBO U  COBMECTHYIO
JESATEeIbHOCTh C TEJaroroM M CBEPCTHUKAMH: HAXOJUTh OOINee pelieHue u
paspemaTh KOH(GIUKTH Ha OCHOBE COTJIACOBAHMSI TMO3MUITMI M yuéTa WHTEpecoB; O

dbopMyIUpOBaTh, ApryMEHTUPOBATh U OTCTaUBAaTh CBOE MHEHHE.

SoftSkills  (magnpodeccroHanbHble  HABBIKH): KOMMYHHKAOEIBHOCTbD,
OpPraHM30BaHHOCTh, YMEHHE PabOTaTh B KOMaHJE, MyHKTYaJbHOCTh, KPUTHICCKOE

MBIIIICHNE, KPEAaTUBHOCTh, THOKOCTD, APYKEITFOOHOCTD, TUICPCKHUE Ka4eCTRA.

HardSkills (y3kume mpodeccrnoHanbHbie HABBIKH): TOCTAHOBKA OIBITOB U
OKCIIEPUMEHTOB B 00JacTH OHMOJOTHM W SKOJOTHH, CO3JaHUEC OWOJIOTHYECKUX
MoOJeNiel, MaKEeTOB, HAaBBIKM pabOThI Ha OHOJOTHYECKOM JabopaTOpHOM

000pyI0BaHUY; aHAJIU3 U CUHTE3 MHPOPMALUH.



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. Y4eOHbIH (TeMaTHYeCKHI) IJIaH
Ne Ha3Banue pa3nenoB, Tem KosnvecTBO 4acoB DopMbI
n/m Bcero | Teopusi | IpakTuka KOHTpO.Iit
BBeaenue. 3HAKOMCTBO ¢ 3 2 1 Ompoc
nporpamMmoi «buokBaHTyM».
HNHCcTpyKTAXK 110 TEXHUKE
0e30macHOCTH
1. Pa3nen 1. buojornueckue 6 2 3
HAYKH U npodeccuu
1.1. | buonoruueckue HayKu 3 2 1 IIpakTrueckas
paborta
1.2. | Bce npodeccun BaKHBI 3 1 2 JlenoBas urpa
2. Paznen 2. CoBpemennas 30 15 15
0oTaHuKa
2.1. | KnerouHoe cTpoeHHE pacTCHUH. 6 3 3 [IpakTueckas
Jlucr pabora
2.2. | PacturenwHbie TKaHU. CTeOCTh 6 3 3 [IpakTuueckas
pabora
2.3. | PacturenbHbIe TUTMEHTHI. 6 3 3 [TpakTrueckas
dotocuHTE3 pabota
2.4. | Kopenn 6 3 3 [IpakTiueckas
pabora
2.5. | Lserok. Cems 6 3 3 [IpakTuueckas
pabora
3. Pa3nen 3. Mukpokocm 45 17 28
3.1. | Muxkpobuomorus 6 2 4 [IpakTueckas
pabora
3.2. | TlurartenpHBIC CPEIbl W METOJBI 6 2 4 [TpakTuueckas
BBIJICJICHUS] YUCTHIX KYJIBTYp pabota
3.3. | OCHOBBI CAaHUTAPHO- 3 3 - Tect
0aKTEepHOIOrMYECKOr0 aHATIN3a
3.4. | Mukpodaopa Bo3ayxa 6 2 4 [TpakTuueckas
pabora
3.5. | Mukpodaopa BoJIbI 6 2 4 [TpakTuueckas
pabora
3.6. | Muxkpodnopa no4uBs! 6 2 4 [TpakTrueckas
pabota
3.7. | Muxkpodnopa yeroBeka 6 2 4 [TpakTrueckas
pabota
3.8. | Mukpodnopa numeBbIx 6 2 4 [TpakTrueckas
MIPOAYKTOB pabota
4. | Pa3gena 4. Anaromus, 30 10 20
Mopdosorus u GpuU3noJI0rUs
YeJI0BeKa M )KMBOTHBIX
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4.1. | TkaHu, oprasbl, CUCTEMBI OPIaHOB 6 2 4 [TpakTueckas
pabota
4.2. | IIpoueccel KU3HEACATEILHOCTH 6 2 4 [IpakTuueckas
OpraHU3MOB pabota
4.3. | Perynsmus mporieccoB 6 2 4 [IpakTuueckas
KU3ZHEEATCIIEHOCTH pabota
4.4. | )KuzHeHHbIC LUKJIBI OPTaHU3MOB 6 2 4 [IpakTuueckas
pabota
4.5. | BiusiHue okpyskarolei cpeasl Ha 6 2 4 [TpakTueckas
paboTy OpraHoB ¥ CUCTEM pabota
OpraHOB YelloBeKa
5. | Pa3ngeu 5. KocmoGuosiorus 9 6 3
5.1. | ®akTOpBHl KOCMUYECKOTO 3 Juckyccust
IPOCTPAHCTBA
5.2. | Pa3Butue xu3Hu Ha 3emIie pu 6 3 3 [TpakTueckas
Y4acTHH KOCMOCa pabota
6. | Pa3gen 6. ITo10rus JKHBOTHBIX 18 6 12
6.1. | MexaHnusm, BUJIbI, (DOPMBI H 6 2 4 [IpakTuueckas
CHCTEMBI TIOBEJICHUS KHUBOTHBIX pabora
6.2. | YcmoBHbIi pediiekc 6 2 4 [TpakTrueckas
pabora
6.3. | ®opmupoBaHUE TIOBEACHUS 6 2 4 [IpakTiueckas
YKUBOTHBIX pabora
7. | Pazgen 7.llonudoxycHoe 30 12 18
BH/IeHHe oprann3ma. Oprannsm
KAaK 3J1eMeHT IKOCHCTeMbI
7.1. | U3ydyeHue opranusma Ha mpuMepe 15 6 9 [IpakTnueckas
Ahatina pabora
7.2. | U3ydyeHue opranusma Ha mpumepe 15 6 9 [IpakTnueckas
TpaJecKaHlUU. 3arpy3ka pabota
dnopapuyma. I'mapononuka
8. | Pa3zagen 8. Opranusm kak 38 12 26
IkocucremMa. Beenenue B
IKCIEPUMEHT
8.1. | bBuomoHuTOpPHHT 20 6 14 [IpakTiueckas
pabora
8.2. | JlabopaTOpHBII XUMHUYECKHIT 18 6 12 [TpakTrueckas
aHaJIN3 pabota
9. | Pa3gen 9. IloaBenenne UTOroB 6
9.1. | Pabora ¢ UTOrOBBIM 6 3ammuTa npoeKTa
MCCIIEIOBATEIILCKUM MTPOEKTOM U
€ro 3amuTa
Hroro 210 80 130
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2.2. Copnep:xxaHue y4eOHOro (TeMaTu4eckoro) miana Beeaenue.
3HakoMcTBO ¢ nporpammoii «buokBantym». MHCTpyKTa)K 110
TeXHHKe 0e30IaCHOCTH

Teopusa. buonorus — akTUBHO pa3BUBAIOIIASICS OTPACIIb COBPEMEHHOM HAYKHU.
Barmsan B Oynymee. 3amaun u miaH paOoThl. MHCTpYKTaXX IO TEXHHUKE

0€30MaCHOCTH.

Paznen 1. buosiornyeckue Hayku u npogeccuu Tema 1.1.
Buosiornueckne Haykmn

Teopua. buonoruss xkak Hayka o XuBOM mnpupone. CylIHOCTb XU3HU M
CBOMCTBa JKMBOrO. 3aJayd MW IMEPCIEKTHBHBIE HANPABJICHHUS COBPEMEHHOU
Oouonoruu. Metoabl HCCIEAOBaHUA B OMOJIOrMH: HAOJIOJIEHUE HEBOOPY>KEHHBIM
IJ1a30M WJIM C UCIOJIb30BAaHUEM OINTUYECKMX M WHBIX NPUOOPOB, BHU3YyaJW3alUs

YKUBBIX CTPYKTYP U MPOLIECCOB, HEAOCTYIHBIX JUIsl MPSAMOTO HaOIIOAEHUS.

Ilpakmuxa. HaBbiku HaOMIOACHUS C UCIOJIL30BAaHUEM ONTHYECKUX
npuOopoB: paboTa C JYNOW, MHUKPOCKONOM. IIpakTmkym ¢ mpocTeHImmu

OMOJOTUYECKUMH MOJIEIISIMHU.
Tema 1.2. Bce npogeccun BakHbI

Teopua. buonorus: ob6nactd TPOPECCHOHATBHON NEATEIbHOCTH. ATiac
HOBBIX Tmpodeccuit. Hayku, wu3ywaromme KH3Hb Ha OHTOTCHETHYECKOM
(opraHu3MeHHOM) ypoBHE: MOP(QOJIOTHS U aHATOMUS, (U3UOJIOTHUS, OUOJOTHUS
pa3BUTHS, ayTIKOJOTHS, TE€HETWKa, rurueHa. Hayku, wu3ywaromuye >XW3Hb Ha
MOMYJISIIIMOHHO-BUIOBOM ~ yYpOBHE:  TOMYJISIIIUOHHAS ~ OWOJIOTHSI, TEHETHKa
TOMYJISAIIANA, TEeOpHsl BOMONMH. Hayku, m3ydaroniue XU3Hb Ha 3KOCHUCTEMHOM
YPOBHE: 9KOJIOTHSI, OMOT€O1IEHOJIOT |, yUeHHUE 0 Ouocdepe, KocMudeckasi OMoJIorus,

reorpadusi.
Ilpakmuka. JlenoBas urpa.

Paznen 2. CoBpemennas 6oranuka Tema 2.1. Kiierounoe crpoenne
pacrenui. Jluer

Teopun. Kietounoe ctpoeHue pacteHuil. Jlucrt. JlucropacmnosioxeHue.
OnuaepMucC JUCTa. YCThbHUIIA U UX 3HAUCHUE B JKU3HU pacTeHUsA. YeueBUYKHU.

Tpancnimpanus v ryTTanus.

Ilpakmuxa. CTpoeHUE  pACTUTEIBHOM  KIETKH  (MHUKpoNpenaparsl

pacTUTENBHBIX KJIETOK, KOXKMIA JIyKa, BbIpAllleHHas KyJbTypa IUIECHEBOro rpuda
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MEHUIIWIIa WM MYKOpa, TJIOABI psiIOMHBI, KiIyOeHb kKaptodesns). HabGmonenue 3a

YCTbUYHBIMHU JIBMXKEHUSIMU 1101 MUKPOCKOTIOM. VicniapeHue BOJIbl JIUCThIMH.
Tema 2.2. PacTtureabHblie TKanu. CTeden

Teopua. PacturenbHble TKaHH, CTpoeHHe H (yHKUUU. [lokpoBHBIE U
MexaHuveckue TkaHu pacteHuil. [IpoBoasimue Tkanu pacteHuid. Crebenb. TuUIib

crelueil.
Ilpakmuxka. HabmoneHne 3a mepeIBIm>KEHUEM BOJIBI 10 CTEOITIO.
Tema 2.3. PacTurebHbIe MUATMEHTHI. @OTOCHHTE3

Teopua. PactutenbHble  nUrMeHThl.  Xjopodwumi.  KaporuHoums.
AnToumanbl. KiieTounsie CTpyKTyphbl, cBsi3aHHbIEe ¢ GoTocuHTe30M. DoTOCHHTE3 U

€ro npupoaa.

Ilpakmuxa. O6pa3oBaHMsl OPraHUYECKOTO BEIleCTBA (Kpaxmasa) B JUCThIX
Ha cBeTy. BmmsiHue Ha (orocunTe3 ycioBuii cpenbl. [lomydenue xiopodwusia.

[lonydeHre aHTOLIMAHOB.
Tema 2.4. Kopenb

Teopua. Kopenb. OCOOEHHOCTHM CTPOCHHS B CBSA3U C BBINOJHAEMOMN
dbyukimen. Tumbsl KOpHEBBIX cucTeM. PocT KopHs.

Ilpakmuka. llognste BOABI B pacTeHUM IO cocyaaM. DOTOTPONU3M.
['eoTponu3m. BinsiHue pa3anyHbIX KOHIICHTPALMN T€TEPOAyKCHUHA HA POCT KOPHE.
Tema 2.5. IIBeTok. Cemsi

Teopua. llerok. Crtpoenne uBerka. OmnbuieHue. Buapl onbLIeHUS.

[Ipucriocobnenuss k omnbuieHuto. IIbutbia. Cems, ero crpoeHue W (QyHKIUH.

Knaccuduxanus cemsan. @utoropmonsl. IdupHbie Macia. AJTKaIOUIbI.
Ilpakmuka. Beiienenve 3(hUpHBIX Maces [IUTPYCOBBIX.
Pazgea 3. Mukpoxkocm Tema 3.1. MukpooOunosiorus

Teopua. llpenmMer u 3aga4l  MHUKPOOHOJOTMH. MUKPOOPTAaHU3MBI.
CucremMaTika ¥ HOMEHKJAaTypa MHUKPOOPraHu3MoB. (OCHOBHbIE pa3Jeibl
MUKPOOUOJIOTUM: OO0Iasi, TEeXHUUYECKas, CEIbCKOXO3SWCTBEHHAs, BETEpPUHApHAs,

MCIHUILIMHCKAas, CAaHUTapHasd. MCTO}IBI H Ocian MI/IKpO6I/IOJ'IOFI/II/I.

Ilpakmuka. Texnuka Oe3omacHOCTH Tmpu paboTe B OHOJOTMYECKOU
ngaboparopur Mo HampasieHHIO0 «MukpoOuosorus». UreHue MHUKpOIpenapaTos.

N3roroBieHne MpoOCTENIINX MUKPOIIPENIAPATOB.
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Tema 3.2. [IutaTesibHbIE CPeAbl M METO/IbI BbI/IeJIeHUS] YUCTBIX KYJIbTYP

Teopusa. Iluratenbubie cpeabl. Kraccupukanus MUKPOOHMOTOTHYECKUX
IIATATEJIbHBIX CPEd: Cpelbl OIPEACICHHOIO U HEONPEIEICHHOIO COCTaBa,;
HaTypaJibHBbIC, IIOJIy CHHTETUYECKHE u CUHTETUYECKUE; OCHOBHBIE,
JMAarHOCTUYECKUE, DJIEKTUBHBIC; INIOTHBIE, ITOTYKUIKUE, KUIKHAE, CYXUE, CHIITYUYHE.

Tpe6OBaHI/I$I, NpcabABIICMBIC K CPCOAM. HpI/IFOTOBJ'ICHI/Ie cpcea. MGTOI[I)I ITIOCCBOB.

Ilpakmuka. Metonsl ¢ukcanuu U okpamuBanus. CocTaB NUTATEIbHOU

cmecu. [TomydeHue 2JIeKTUBHBIX KYJIbTYp (ceHHas nanodka Bacillus subtilis).
Tema 3.3. OCHOBBI CAHUTAPHO- 0AKTEPHUOJIOTHYECKOI0 AHAJIM3A

T, eopusn. [lonsitue o CAHUTAPHO-IIOKA3aTCIIbHBIX  MHKPOOPIraHU3Max.
KocBenHnnie II0Ka3aTCJIn 3arpsA3HCHUA. HpI/IHHI/IHBI

CAaHUTAPHOMUKPOOUOIOTUUECKUX UCCIIEI0OBaHUMN.
Tema 3.4. Mukpodopa Bo3ayxa

Teopusa. Muxkpodiaopa armochepHOro Bo3ayxa. Mukpodiopa Bo3ayxa
3aKPBITHIX TMOMEIICHUH. HUccnenoBanue BO3/IyXa. OTansl
CAaHUTAPHOMUKPOOUOJIOTUUECKOTO  HUCCIENOBaHUSI  BO3ayXa: oOTOOp  mpoo;
o0paboTKa, TPAHCHIOPTUPOBKA, XpaHEHHWE TPOoO, IIOJyYeHHE KOHIICHTpaTa
MHUKPOOPTraHU3MOB; 0aKTepHOIOTUUSCKUI MOCEB, KYJIbTUBUPOBAHUE
MUKPOOPraHU3MOB; HUJACHTU(UKALMSA BBIJICICHHOW KYJIbTYpbl (ONpeaeicHue

MATOTEHHBIX U CAHUTAPHOMOKA3aTeIbHBIX MUKpOOpranu3mMos, OMUY).
Ilpaxkmuka. KonuyecTBEHHbBIN aHAJIM3 MUKPOOPTraHU3MOB BO3yXa.
Tema 3.5. MuxkpodJiopa Boabl

Teopuas. CaHUTapHO-MUKPOOMOJIOTHYECKOE  HMCCIIEI0BAaHUE BOJIBI.

UccnenoBanrie Boabl. TpeboBaHUS K MHUKPOOMOJOTMUECKON YHCTOTE BOJBI.

Omnpenenenue o0IIEro MUKPOOHOTO YUCTIA.

Ilpakmuka. Ananu3 MHUKPOQJIOPHl BOABI W3 PA3IUYHBIX HCTOYHUKOB.

Omnpenenenue o0Ero MUKpOOHOTO YKCTa.
Tema 3.6. Muxkpoduiopa no4sbl

Teopusa.  CaHUTapHO-MUKPOOHOJIOTHYECKOE  MCCIICAOBAaHUE  ITOYBHI.
[TaToreHHbIe TSI YEIOBEKAa MUKPOOPTaHU3MBI IOYBHI. M cclieoBaHNE TTOYBHI.

CanuTapHO-TIOKa3aTelIbHblE MUKPOOpraHn3Mbl nouBsl. Onpeaeneane OMY nouBsl.

Ilpakmuka. Belaenenve U KOIUYECTBEHHBIN y4€T MUKPOOPTaHU3MOB ITOYBbI

Metoaom npsimoro cuera C.H. Bunorpazackoro.

14



Tema 3.7. MukpogJiopa 4yesioBeKa

Teopusa. Muxpodnopa opranu3ma uenoBeka. DyHKIMH HOPMAIBHON
MuKpohaopbl. Mukpodiiopa koxxu. OCHOBHBIE TPEICTABUTENIN MUKPODIOPHI KOXKHU.
Mukpodaopa BepXHHX AbIXaTeNbHBIX MyTel. KauecTBEeHHbIM M KOJIMYECTBEHHbBIN
COCTaB MHUKPOOPTaHU3MOB PA3JIMYHBIX OTJIEJIOB MHUIIEBAPUTEILHOTO TpaKTa.

Huc6akrepnos. DyHKIMN HOPMATBLHOM MUKPO]IOPHI KUILIEYHUKA.

Ilpakmuka. Anann3z MUKpO(DIOPHI CIM3UCTON OOOJOYKHM MOJOCTH pTa U

3yOHOr0 HaJleTa, KOKHBIX TOKPOBOB.
Tema 3.8. Mukpo@iopa nuieBbIX NPOAYKTOB

Teopua. CaHUTapHO-MHUKPOOMOJIOTMUECKOE  HCCIEIOBAaHUE  MUIIEBBIX
npoaykroB. Cnemnuduyeckas U Hecneudduueckas MHUKpO]IIOpa MHUIIEBBIX
MPOTYKTOB. Uccnenosanue MUIIEBBIX MIPOJTYKTOB. CanutapHo-

MI/IKpO6I/IOHOFI/I‘ICCKOC HCCIICJOBAHUEC MOJIOKA U MOJIOYHBIX ITPOJAYKTOB

Ilpakmuka. 1lonydyeHue 4UCTBIX KyJbTyp OakTepuil. Mukpodaopa numieBbix
npoAykroB. OrmpeneneHre CcHeuUMPUUECKOd MHUKPOQIOPbl  KHCIOMOJIOYHBIX
IIPOYKTOB.

Paznen 4. AnaTtomusi, Mopgosiorust v puU3MoJIOTrus YeJI0BEKA U

’kuBOTHBIX Tema 4.1. Tkanu, opransli,
CHCTEMbI OPraHoOB

Teopua. Tunbl TKaHEd MHOTOKJIETOYHBIX JKMBOTHBIX: IOKPOBHBIC
(anuTenManbHbIe), COCAUHUTEIbHBIC, MbIIICYHbIE U HEpBHAs TKaHW. OpraHbel U
CUCTEMBI OpraHoOB OopraHu3Ma. OINOPHO-/IBUTATEJIbHAS, JIbIXaTeabHasl,

MUIIECBApUTCIIbHAA, KPOBCHOCHAs, BBIACIUTCIIbHAS, I1I0JI0OBAs1, HCPBHAA CUCTCMBI.

Ilpakmuxka. (OCOOEHHOCTH CTPOEHUSI U  OCHOBHBIC MPEICTABUTEIU
pakooOpa3HbIX; CTPOCHHE HACEKOMBIX Ha Mpumepe TapakaHa. CTpoeHue KOCTHOM
pbiObI. CTpoeHne Kpbichl. OCOOEHHOCTH CTPOSHHUSI MO3TOBOTO U JIUIIEBOTO OT/IEIIOB

yepena. M3ydyeHnue BHENIHEro BUAa OTACIbHBIX KOCTEM.
Tempbl 4.2. IIpoueccsl ;KN3HEAEATEIbHOCTH OPraHU3MOB

Teopusa. Ku3zHenesTeNbHOCTh — 3TO OCHOBA CYIIECTBOBAHUSI OPraHU3MOB.
[Iporiecchl xu3HeneATebHOCTH. IluTaHue. JBMXKEHHE, pPa3MHOXKEHHE, POCT,

pa3BUTHE, HACIIEICTBEHHOCTh, U3MEHYUBOCTh. OOMEH BEIIECTB.

Ilpakmuxka. OnpeneneHne CUIbl MBIIIEYHOT'O COKPAIICHUS (TUHAMOMETPHS).
Cucrema  kpoBooOpamieHus.  DyHKIMOHAIBHBIE  TpoObl.  OmpenencHue

KPOBCHAIIOJITHCHHU A KaITMJLJIAPOB HOI'TCBOT'O JIOJXKa. PGCI)J'IGKCBI MO3XKCYKa,
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IpoAO0JIroBaTOro 1 Cp€aAHECro Mo3ra. BrisiBnenue BCAYLICTO THUIIA IMaMSTH. OHCHKa

o0beMa KpaTKOBPEMEHHOM MaMSTH.

Tema 4.3. PeryjJsiuus npoueccoB Ku3HeAeATeJIbHOCTH

Teopua. T'omeoctad. OpraHusMm Kak IeiocTHas cuctema. CBoiicTBa
OpraHM3Ma Kak eauHoro 1enoro. CHUCTEMHbIE NPUHIUIBI  PEryJISIUU
dbusnonornyeckux GyHKIMA. AanTanus opraHu3Ma K yCIOBUSM CPEIbl.

PeFYJ'IHL[I/IH IMpOICCCOB KUBHCACATCIIbBHOCTHU Y JKUBOTHBIX U YCJIOBCKA.

HpaKmuKa. Karanutuueckass aKTMBHOCTH Q)CPMGHTOB B JKHUBBIX TKaHAX.

JlelicTBre (pepMEHTOB CIIIOHBI HA KpaxMall.
Tema 4.4. /Kn3HeHHbIe HUKJIbI OPTAaHM3MOB

Teopusa. )Xu3zHeHHbIE LIMKIIBI OPraHU3MOB. Pa3MHOXKEHNE KaK XapaKTEPHBIN
npu3HaK KuBoro. @opmbl pa3MHOXKEHMS  OpraHu3mMoB. (CpaBHHTENbHAs

XapaKTCPHUCTHKA OECII0JIOrO U IOJI0OBOT'O Pa3MHOKCHHA.

Hpakmuxa. HBy‘ICHI/IC CTaI[I/If/’I pa3BUTHUA KUBOTHBIX M OIIPCACIICHUC HX

BO3pacTa.

Tema 4.5. Bausinue okpy:xaiuiei cpeabl Ha padoTy OPraHoB U CUCTEM
OPraHoOB YeJI0BeKa

Teopusa. ®akTopbl, KOTOPHIE BIMSIIOT HAa OpraHu3M dyenoBeka. [Ipupoansbie

daktopsl. ConnanbHbie (aKTOPHI.

Ilpakmuxka. Bnusinue okpy»Karoiien cpeibl Ha paboTy OpraHOB U CUCTEM
opraHoB yenoBeka. OrleHka NOATOTOBJIEHHOCTH OpraHu3Ma K
3aHATHAM (U3UUECKON KyJIbTypoi. Peakius cepieuno-cocyIMCTON CUCTEMBI
Ha (u3MUecKyo Harpy3Kky. Bo3aeiicTBue nryma Ha ocTpoTy ciayxa. OueHka
CYTOUYHBIX U3BMEHEHUN HEKOTOPBIX (PU3UOJOTHUYECKUX MTOKa3aTenen (Temmneparypa,

yacToTa nmyJsbca). Pazmen 5. KocmooOuosorus
Tema 5.1. ®akTOpPbI KOCMHYECKOI0 MPOCTPAHCTBA

Teopus. akToOpbl KOCMUYECKOT0 MPOCTPAHCTBA U UX BIIUSIHUE HA OPTaHU3MBbI
JKUBBIX CYILECTB, )KU3HEACATEIBHOCTh BCEX KUBBIX CHCTEM B YCIOBHAX KOCMOCA

HJIN JICTATCIIbHBIX allllapaToB.
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Tema 5.2. PazBurHe Ku3Hu HA 3emJie P YYACTHH KOCMOCA

Teopua. Pa3BuTue XW3HM HA HAlIEWd IUIAHETE NPU y4acTUH KOCMOCA,
HBOJIIOIMS )KUBBIX CUCTEM U BEPOSITHOCTD CYIIIECTBOBAHUS OMOMACChI BHE MTPE/ICIIOB

HaIIEN TUIaHETEL.

Hpakmulca. Bo3moxHocTHn IMOCTPOCHUA 3aMKHYTBIX CUCTEM H CO3JaHUA B
HHUX HAaACTOAIIMUX XHM3HCHHBIX YCJ'IOBI/Iﬁ pInIb | KOMCI)OpTHOl"O pasBUTHUA W POCTa

OpraHn3MoOB B KOCMHYCCKOM IIPOCTPAaHCTBC.

Paznen 6. ITosorust xkuBOTHLIX Tema 6.1. Mexanuzm, BUabl, (GOPMBbI U
CHCTEMBI IOBEeAeHUS JKNBOTHBIX

Teopua. Mexanusm, Bujbl, GOpMBI M CHUCTEMbI MOBeACHUS. BpoxkieHHoe
MOBEJICHUE U UHCTUHKTHI — OCHOBA KWU3HU KUBOTHBIX. Takcuchl. MHCTUHKT.

Pednekc. OOyuenue. 3aneyaTieHue.

Hpakmuxa. Ono3HaBanue HOBOro 0ObeKkTa. Tect PpacCiio3HaBaHuAg OOBEKTOB.

HaOmronenue 3a nepeBr>KeHUEM KUBOTHBIX.
Tema 6.2. Ycii0BHBIN pediekc

Teopua. YcnoBubli peduiekc. MHCTpyMEHTaNbHBIA YCIOBHBIN pediekc.

Merton npo0 u ommbok. [Toapaxkanue. Mucait. MbIiuieHue.

Ilpakmuxka. OOydeHue B KpecTooOpa3zHoOM jabupuHTe. BoaHbINH TecT
Moppuca. JlatentHoe o0yudenue. OOyuenHue «BrwiOopa mo o06pasiy». Tect
pacnio3HaBaHusi OOBEKTOB. TecT Ha MOTOPHOCTh W MOTOPHO-JBUTATEIHHBIC

peakiuu.
Tema 6.3. ®opMmupoBaHue MOBEACHUSA KUBOTHBIX

Teopua. OcHOBHBIE COCTaBjstONIME TOBeAcHUs. I[loBeneHUYECKU aKT.
CnoxHble MHTErpanuu mnopeAcHUs. OO0mme Ouosioruyeckue (PopMpl MOBEICHUS:
MUIIEBasi, 00OPOHUTENbHAS, TMOJIOBAs, POIUTEILCKAS; MOBEICHUE MOTOMCTBA IIO

OTHOHICHHIO K POAUTCIIAAM.

Ilpakmuxka. BblsiBIeHUE TOBEICHUYECKUX PEAKIUNA KUBOTHBIX Ha (haKTOPHI
BHEIIIHEN CPEBI.
Paznen 7. lHonmdoxkycHoe BuaeHue opranuzma. OpraHusm Kak 3JIeMeHT

skocucreMmbl Tema 7.1. U3yuenue opranusma
Ha npumepe Ahatina

Teopusa. HabmoneHue, MOBEIEHYSCKUNA OIBIT U AKCIEPUMEHT, W3MEPECHUS
(mpsiMble, OMOCPEIOBAHHbIE W KOCBEHHBIE), CTaTHCTHYecKas 00paboTKa,
(bu3MONIOrMYECKHEe OMBITHl U 3KCIEPUMEHTHI, TOKCUKOJOTHYECKHE HCCIIEeI0BAHUS.
Crpykrypa Teppapuyma.
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Ilpaxkmuxa. 11on00p MTHCTPYMEHTOB U PACXOJIHUKOB. 3aIlyCK Teppapuyma.

Tema 7.2. U3y4yeHue opranu3Ma Ha NpuMepe TPaJeCKaHUMU. 3arpy3Ka
¢propapuyma. I'mapononuxa

Teopusa. OcHoBHble npencraButenu Quopsl. Knaccuduxanus. Habmonenue.
3apucoBka 00bekTOB. IIpe3eHTanus BapuaHTOB (IIOPAPUYMOB M WX 3HAUYCHUS B

UHTEPHEPE, B KAUECTBE MOJAPKOB U MUKPOJIA00OPATOPHIA.

Ilpakmuka. 3HaKOMCTBO C HWHCTpyMEHTapueM U OOUIMMH MpPUHIUIAMU

paboThl. Co3aHue KOMITO3UIIHH.

Paznen 8. Opranusm kak 3xocucremMa. BBegeHue B JKCIIEPUMEHT
Tema 8.1. buoMmoHUTOPUHT

T eopus. buonoruyeckuii aHaau3 BOAOEMOB. buonoruueckas HWHIMKAIUS

BOOJOCMOB. OHpCI[@HeHI/Ie KOHIOCHTPAIH BCIICCTB B BOJC.

Ilpakmuka. OrnipeneneHue CoJepKaHus B BOJAE )Kelie3a C UCIOIb30BaHUEM
npubopa dhoromerpa. OnpenesieHre 3arpsi3HEHHOCTH BO/JIBI 110 COJIEPYKAHUIO B HEH
a30TOCOJIEPKAIUX BEIIECTB (aMMHUAK, HUTPUTHI, HUTPATHI) C MCIOJIH30BAHUEM

dboTomertpa.
Tema 8.2. JTaGopaTopHbIil XUMHYECKUI AHAIH3

Teopua. Xvumusi B ULIEBOW NPOMBINUIEHHOCTH. OnpeeneHrne BOJOPOIHOTO
noka3zaresns. OpraHoJenTuyecKkoe uccieoBanne Bkyca. OnpeeneHrue aHTOIMaHOB.

OnpeneneHne KapOTUHOUIOB.

Ilpakmuka.  OnpeneneHne  KA4eCTBEHHOIO  COCTaBa  IIOKOJIAJA.
Oprasonentuyeckas olieHKa mokoaaa. OnpeaeseHne NpucyTCTBUS MOCTOPOHHUX
IIPUMECEU B IOKOJIAJIE.

Pasznen 9. IlonBeneHue UTOroB

Hpakmuka. Pabora ¢ uTOrOBBHIM HCCIICA0OBATCIIbCKUM IIPOCKTOM H €TI0

3alHTa.
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Hpunoxenne 1

JJIeKTPOHHbIE 00pa3oBaTebHbIe pecypcesl Pazaen 1.
buosornueckue Hayku 4 npogeccuu

O [Ipodeccun, cBs3aHHBIE C XUMHEH, OMOJIOTHEH, OMOTEXHOIOTUSIMU:

[DeKTpOHHBIH pecypc] Il [TocTymm OHJIAHH. URL.

https://postupi.online/professii/razdel-himiko-biologicheskie-nauki-itehnologii/ege-
biologiya/ ([lata ooparenus: 26.08.2021).

d [Ipodeccuu Oymymero: kem OyayT paboTtarth
MIEPBOKJIACCHUKH ?
[ DJIEKTPOHHBI pecypc] Il Poccuiicknii y4COHUK. URL.

https://rosuchebnik.ru/material/professii-budushchego-kem-budut-
rabotatsegodnyashnie-pervoklassniki/ ([lata oopamenus: 26.08.2021).

d DNeKTPOHHBIE PECYPCHI 0 OMONOTUU: [ DIEKTPOHHBIN pecypc] //
NznatensctBo bunom. URL. http://www.Ibz.ru/metodist/iumk/biology/er.php (Jlara
obparmenus: 26.08.2021).

o 15 HOBBIX HaIIpaBJICHU COBPEMEHHOM HAYKU: [ DJIEKTPOHHBIN pecypc]|
// Hayunas Poccus. URL. https://scientificrussia.ru/articles/new-
extraordinaryscience ([lara oopamenus: 26.08.2021).

a buonorus B npodeccusx: [Inexrponnsiit pecypc] // Info Profi. URL.
https://info-profi.net/professii-svyazannye-s-biologiej/ ([Hara oOpareHus:
26.08.2021).

Pa3znen 2. CoBpemeHHas1 00TaHUKA

O boranuka: [OnektpoHHbIi pecypc] // Enunoe okHO nocTyma K
00pa3zoBaTenbHbIM pecypcam. URL.
http://window.edu.ru/catalog/resources?p_str=6oranuka (/lara oOpamieHus:
26.08.2021).

O JlaGopaTopHbli MpakTUKYyM 1O OoTaHuMKe. AHatomMus U Mopdoiorus
pactenuii: [DnexktpoHHslit pecypc] // C.A. bepcenesa; — ®I'BOY BIIO TII'CXA. -
OnekTpoH. TekcT. naH. — Yccypuiick: [II'CXA, 2015. — 242 c. URL.

http://primacad.ru/sveden/files/35.03.03 Laborat. raboty po botanike. praktikum
.pdf (/lata oOparenus: 26.08.2021).

O Mopdonorus pactenuii: [Inexrponnsiit pecypc]// BUO LIIM. URL.
https://biocpm.ru/materialy/razdely-biologii/morfologiya-rasteniy (/ara

oOpamenus: 26.08.2021).
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Paznen 7. IlonmndoxkycHoe BuaeHue opranuzma. Opranusm Kak 3J1eMeHT
IKOCUCTEMBI

O DOkocucrema: onpeaeseHue NOHATHS, CTPYKTYpa, BUABL: [ DIIEKTPOHHBIMI
pecypc] //  Cleonbin.ru. URL. https://cleanbin.ru/terms/ecosystem  (/lata
obpamenus: 26.08.2021).

O  Bcé o TurpoBoit ynutke: [ DneKTpoHHBIN pecypc] // Be€ uTo Hy HO 3HATH
o ymutke Axatud. URL. https://ahatiny.ru/ (Jlata oopamenus: 26.08.2021). O Kro

TaKHC a(l)pI/IKaHCKI/IC YJIIUTKH aXdTHUHBI U KaK 34 HUMHU YXa’KHBATb:

[DnexkTpoHHBIN pecypc] // AxatuHa - ruraHTckas AdpuxaHckas yiautka. URL.
https://ulitka-ahatina.ru/ (lata oopamenus: 26.08.2021).

O Tpaneckanmus  (Tradescantia).  Omnucanue, BHIBI U yXoa 3a
TpaJeCKAHIE: [DIEeKTPOHHBII pecypc] // dopucTUKa. URL.

https://flora.dobroest.com/tradeskantsiya-tradescantia-opisanie-vidyi-i-uhod-za-

tradeskantsiey.html ([lara oopamenus: 26.08.2021). O 5 opuruHaIbHBIX CIIOCOOOB

HUCIIOJIB30BaHUA (I)JIOpapI/IYMOB B HHTCPLCPC:

[ DIIeKTpOHHBII pecypc] Il SApmapka MacTepOB. URL.
https://www.livemaster.ru/topic/2835559-5-originalnyh-sposobov-
ispolzovaniyaflorariumov-v-interere (Jlata oopamenus: 26.08.2021).

O ®nopapuym - MUHHU-JIA0OpaTOpUs IPUPOLL: [ DIEKTPOHHBIHN pecypc] //
Marepunaibl IS 3aHATHMN. URL.
https://lavrovadmdou86.edumsko.ru/folders/post/1743718  (Jlata  oOparieHus:

26.08.2021).

0 Hayuurecr penate QuopapuyMm cBoumu pykamu! [loaxomsimue
KyJabTypbl:  [OnektpoHHblii  pecypc] //  TlomBomgmeni  mup.  URL.
https://aquariummsk.ru/blog/nauchites-delat-florarium-svoimi-rukami/ ([dara

oOpalieHus:
26.08.2021).

Paznen 8. Opranusm kak 3xocucrema. BBeienue B JKCliepuMeHT

0 bBuoMOHUTOpPHHT B OIIGHKE KauecTBa Cpelbl. BUIbl HHAUKATOPHI:
[Onextponnubiii pecype] / Kubepllemus. URL. https://cyberpedia.su/5x1el8.html
(ara obpamenus: 26.08.2021).

O Meroapl  OWOMHAMKAIMH: [DJICKTPOHHBIH  pecypc] Il
y4eOHO-
Meroaunueckoe nocodue: / M.H. Mykmunos, 3.A. lllypanes. — Kazanb: Kazanckuii

yHuBepcutet, 2011, — 48c. URL.
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