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IMNOACHUTEJIBHAS 3AIINCKA

AKTYaJIbHOCTH

OnHo U3 KITI0YEBBIX 33]1a4 JOTIOJTHUTEILHOTO 00pa30BaHUs HA COBPEMEHHOM dTarie
aBIseTcs mpodeccruonanbHas HaBuranus 1 GopMUpoOBaHUe KOMITETEHIIUN, HEOOXOUMBIX
UIsl  TpoecCHOHAIbHOTO o0Opa3oBaHud B OyaymeM. B 4uciao mnpuopuTeTHBIX
HAIpaBJICHUHA pa3BUTHUs 3KOHOMUKHM Kamyxckoil obmactu BXOAAT OoTpacid U cgepsl,
CBSI3aHHBIE C HCIOJIb30BAHUEM arpoNpPOMBIIUICHHBIX W OHOTEXHOJOTHH. Y CHEIIHO
pa3BUBAETCS CEKTOP JieueOHOro Jena, (papMareBTUKU U OMOMETUIIMHCKUX UCCIIEIOBAHUM.
B opranmzanusx BbIcHIero oOpa3oBaHUsT OTKPBHITHI CHEHUATBHOCTU ISl TOJTOTOBKHU
crenuanucToB B JaHHbIX cdepax. [loaTomMy ocoOyio akTyalbHOCTh NpUOOpETaeT
NOJAroTOBKa aOuTypueHToB. OAHUM M3 BaKHEHIINX U HEOOXOJUMBIX CPEICTB TaKOM
NOJTOTOBKH SIBJISIETCSl JOIOJIHUTEIbHOE 0O0pa3oBaHHe IMIKOJIbHUKOB. B Kamyxckoi
o0JacT B TEYEHHME HECKOJBKHX JIET MPOXOIUT PETHOHAJIBHBIM ATalm KOHKypca IO
BBISIBJICHUIO OJIAPCHHBIX Y4YaIIUXCS B OO0JIACTH MCCIIEOBATENILCKOM W TPOEKTHOM
NEATeTbHOCTH TI0 HaIpaBlICHUSIM «ATPONPOMBINUICHHBIE UM OHOTEXHOJOTHUU» U
«l'eHeTnka, mNepCcOHAIM3UPOBAHHAsS W NPOrHOCTUYECKas MeauluHay. OpHako B
o0pa3oBaTeNbHBIX OpraHU3allMAX pErMoHa HE CO3/IaHbl YCIOBUS JJISi MacCOBOTO
O3HAKOMJICHHSI YHAIIUXCS C MPAKTUYECKOMN U MTPOESKTHOMN AESITeNIbHOCTHIO, Oa3upyromieiics
Ha Ouonornyeckux 3HaHusIX. Heo0XoaquMocCTh MpeoosieHUsl TaKOTO pa3pbiBa yKa3bIBAaeT
Ha aKTyaJbHOCTb pa3pabOTKM U BHEIAPEHHUS] COOTBETCTBYIOLIEH JIONOJHUTEIbHON
00111epa3BUBAOIICH TPOTPAMMBI.

buorexnonornyeckoe oOpa3oBaHHUE SIBISETCA YPE3BBIYAHO BOCTPEOOBAHHBIM HE
tosibko B Kamyxckoit obnactu, Ho u B Poccun B nenom. OO 3TOM CBUIETENBCTBYET
BOCTpeOOBAaHHOCTh IUIATHBIX KYpPCOB MO OuorexHosorun (Hampumep, LleHTp
MOJIOJICKHOTO MHHOBALlMOHHOTO TBOpuecTBa M TexHomapk «Mmxunaupuym» MI'TY nm.
H.D. baymana, https://inginirium.ru/courses/biotechnology-9-11), pa30oBbIX IIATHBIX
3aHATUN u urp (mampumep, napk «3apsaape»,
https://www.zaryadyepark.ru/education/11932/), a  Takke  pacHpOCTPAHCHHOCTb
OMOKBAaHTYMOB B CETH JIETCKUX TE€XHOMApPKOB «KBaHTOpHYMY.

Hakonen, roBopss 00 akTyaJIbHOCTH JOMOJTHUTEIHHOTO OOpa30BaHUS TEMAaTUKU
«buonorus 111 NPaKTUIECKON ACSITEILHOCTH YEIOBEKay, HEOOXOMMO paccCMaTpruBaTh HE
TOJIBKO OTOOp OYIyIIMX OHMOJIOTOB, OMOTEXHOJIOTOB, OMOMHKEHEPOB, HO U (HOPMHUPOBAHHUE
NPAKTUKO-OPUEHTUPOBAHHOTO OHOJIOrMYECKOr0 Kpyrozopa Bcero HaceneHus. Benb
CEroJIHS KaXKbIi YeJIOBEK OIIyIIaeT Ha ce0e OMOJOTHIO KaK MOIIHEHIINN WHCTPYMEHT
TpaHcGopMaIuu OKPYKAIOIIETO MUPA, 2 OKOJIOOMOTOTHIECKUE TEMBI CTAHOBSATCS OJTHUMU
U3 CaMbIX MOMYJISIPHBIX B CPEACTBAX MaCCOBOM HUH(OpMAIINH, BKITIOUAS «KEJITYIO IPECCY».

IToaxoabl K MOCTPOEHMIO H OTJIMYHS OT CYyIIECTBYHOIIUX POrpaMm

JlononautensHoe 0Opa3oBaHue JeTeil mo TemaTuke «buonorus s npakTUyecKoi
JEeATENIBHOCTU 4esoBeka» B Poccum peanusyercss 10 HECKOJIBKUM COAECPKaTEIbHBIM
JIMHUAM:

e nporpamMmbl « bHOKBaHTYM» CETH AETCKUX TEXHONApKOB «KBaHTOpHYyM»,

e nporpammbl «OcHOBbI OnoTexnonorun» (JILE. laBeinoBoil, M.A. BaHoBo# u Apyrux
MeJIaroroR);

® [porpamMMmbl TPOEKTHOM JAEATEeNbHOCTH B cdepe >KHUBBIX CHCTEM (Hampumep,
«ApxutekTop KHBbIX cucreM» KpacHosipckoro kpaeoro 1eHTtpa «HOHHaTBIY,
AnekceeBa, baiikanosa, 2018).


https://inginirium.ru/courses/biotechnology-9-11
https://www.zaryadyepark.ru/education/11932/

Hecwmotpst Ha ob6mime mporpamMm, moTpedoBaioch pa3padoTaTh HOBYIO MPOTPAMMY,
KOTOpast HO3BOJIMT NOTrpy3UTh yuammuxcs Kanyxckoii o6nacti B TeMaTuky «buonorus s
IPAKTUYECKON NEATENbHOCTH YEOBEKa» 3a HEOOJIbIION 00beM yueOHBIX 3aHATUNA U 0e3
TpeOOBaHMI K TIOJrOTOBKE Ha BXoJe (cTapToBbli u 0a30BbI  ypoBHHM). Tak,
cyllecTByIoLIMe nporpamMmbl «OCHOBBI OMOTEXHOJOIMM», BO-TIEPBBIX, pacCUMTaHbl Ha
Oosiblilee KOJIMYECTBO YACOB, YEM 3TO MOTYT IO3BOJIUTH ceOe MHOTHE 00pa30BaTEelIbHbIE
opranuzanuu Kanyxkckoil oOnactu. Bo-BTOpbIX, Takue NpoOrpaMMbl MPEIbSIBISIOT
JIOCTATOYHO BBICOKHE TPeOOBAHMSA K KOMIIETEHIMSIM IIeAarora, 4ro OTpaHMYUBACT UX
HIMPOKOE pacpocTpaHeHHe. B-TpeTbux (1 3TO IJIaBHOE MO HAIlIEMY MHEHUIO) OHH UMEIOT
TPaJULIMOHHYIO aKaJEMUYECKYIO0 CTPYKTYpPY, HAIIOMHUHAIOIIYI0 BY30BCKYIO IpOrpammy,
MOCJIEZIOBATENIbHO U CUCTEMATUYECKHU M3JIaralollylo pas3jinyHble TeMbl. Takol MOAXO0.
HY’KEH JUIsl IOArOTOBJIEHHBIX 1 MOTHBUPOBAHHBIX HIKOJIBHUKOB, HO JUISl IIUPOKOTO Kpyra
pedsaT cpelHero MIKOJIBHOTO BO3PACTa, MHOIME U3 KOTOPBIX MCIBITHIBAIOT TPYIHOCTHU C
caMOOpraHu3aleil U KOHIEHTpaluueld BHHUMAHMS, OH HepeleBaHTeH. JlJi1 MaccoBOro
JIOTIOJIHUTENIFHOTO 00pa3oBaHUsl TpeOyeTcsi MHOM MOPSAOK OCBOEHHUS COJEpKaHUS,
CHOCOOHBIM BJIOXHOBHUTH Jake €i1a00 IOATOTOBJIEHHOro Yyuamerocs. «brnokBanTym
TYJIKUT» COAEPKUT UHTEPECHBIE MOAXO0/bI K 00Yy4EeHHIO0 OMOJIOTHH, HO €r0 CTPYKTypa He
MOJIHOCTBIO COOTBETCTBYET oOLIEeNPUHSTON CTPYKTYypE JIOTIOJTHUTEbHBIX
oOI1epa3BUBAIOIIUX IPOrpaMM, a MpeaslaraéMblii KeHCOBBIM MOAXOJ HAXOAWUTCS B
CIIMIIKOM OOJIBIIOM pa3pblBe C MpakTUKOM OonpmmHCTBa nexaroros. [Iporpamma
«buokBanTym» Aerckoro texHonapka «Kpantopuym» Jluneuxoit ob6iactu paccuutaHa Ha
OoJiblllee YHUCIIO YacoOB, MPEIbSABISIET Oojee BBHICOKHE TpPeOOBaHHS K MaTepHaIbHO-
TEXHUYECKOMY U KaJipoBoMy oOecrneueHuto. HakoHer, cymiecTByroye nporpamMmbsl He
YUUTBIBAIOT PErHOHANBbHYIO criennpuxy Kamyxckoil obnactu.

KoHkpeTHble 3HaHUS U HABBIKM OBICTPO YCTapeBarOT W OOHOBIAIOTCS. MHoroe
YMEIOT JIeJIaTh IPpUOOPHI aBTOMATHUECKH, MHOTOE YMEIOT KOMITbIOTEpPHBIE MPOorpaMMsbl. OT
yejoBeKa TpeOyeTcsl MOHUMaHue CyTH (DYHKIMOHHUPOBAHUS YKUBBIX CHUCTEM, CHUCTEMHOE
MBIIIJIEHWE M KpeaTuBHOCTb. Ha 3TO0 M HampaBieHa npenjaraemas Inporpamma.
[Tporpamma He rOTOBUT OMOTEXHOJIOTOB MJIM OMOMHKEHEPOB, OHA JI0JDKHA MTOKa3aTh, UYTO
OUOJIOTHSI — 3TO OYEHb WHTEPECHO, OYEHb BAXKHO, M, MO KpalHEll Mepe, 4aCTUYHO HE
3aMpeieabHO CI0XKHO.

KnroueBbIM NPUHLKIIOM OCBOEHHUS COACPKAHUS HHKEHEPHO-OMOJIOTUYECKOTO
oOpa3oBaHusl SBJISIETCd NOPUHLUN  akmugHocmu. Jljis TIOHUMaHHUS MEXaHHU3MOB
(GYHKITMOHMPOBAHUS KUBOW MPUPOBI B TIEPBYIO OYepe/lb HEOOX0IUMO CPOPMUPOBATH
yepe3 JIMYHOE MPUCBOCHHUE yUalIUMCsI IPEJICTABIEHUS O KIIETKE KaK eMHMIIE )KUBOro. B
OTIMYME OT Kypca OHMONOrMHM B TporpamMme o0Imero oobpa3zoBaHHs, B IpeiaracMon
JIOTIOJTHUTENIFHOM MpOrpaMMe TpPU H3YYEHHH JIO00r0 TIOHSATHS OCYIIECTBISIETCS
O3HAKOMJICHHE C METOJaMM ero u3ydeHus. I1o HEeKOTOpbIM TeMaM Ba)XHO MOTBITAThCS
CaMOCTOSITEIBHO «IIEPEOTKPBITHY KIIOUEeBble HAOIIOJEHUS, ChITPABIINE BaXXHYIO POJib B
ucropun Ouonoruu. C COBPEMEHHBIMH METOJaMHM HM3YyUYEHHUS U HCIIOJIIb30BaHUS Ha
IPAKTUKE B HAYAJIbHOM KypCE Ha IPAKTUKE O3HAKOMUTHCS HE Y1aCTCA, IO3TOMY IIEAATOry
clelyeT TOJArOTOBUTh KpaTKUil, HO €MKHUHA paccka3, a TakkKe OpraHu30BaTh
CaMOCTOSATENBHYIO IS TEIIbHOCTD IIKOJILHUKOB 110 IOUCKY HH(pOpMaIiy B ceTH MIHTepHET.

OCHOBHO# METOJ], KOTOPBIH HEOOXOAMMO OCBOMTH Ha TIEPBOM 3TaIle MOTPYKEHHS B
MUp OHMOJOTHH, - 3TO METOJ MUKpockonupoBaHud. 1o 3Toil TemaTuke pazpaboTaH psij
JOTIONTHUTENbHBIX 00Ilepa3BUBAIONIMX MpPOTpaMM, B YacTHOCTH, mporpamma A.B.
KonockoBa «IIpupoma mox mmkpockonmom». Ilpemmaraemas mporpamma OTIMYaeTCs
MEHBIIUM 00BEMOM YaCOB, a TAK)KE€ WHBIM MOJXOJOM K IMOCIEAOBATEIBHOCTH U3Y4YECHUS
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MaTepuaga: TEMbl PAaCHOJOKEHbl HE [0 CHUCTEMAaTHYECKUM T[pYINIaM WIA METOJaM
MUKPOCKOTIMPOBAHUs, a IO KIIOUEBBIM UM TpPEACTaBICHUS 00 OCOOCHHOCTSX
(GYHKIMOHUPOBAHUS )KUBOW TTPUPO/IBI.

buorexHonornyeckass TemMaTHKa MpUBJIEKAaTEIbHA JAJIA €T pa3HOro Bo3pacTa U
YPOBHSI TOATOTOBKHM, IO3TOMY BaXXHbIM IPUHLHUIIOM [OCTPOCHUS IMpeAJIaraeMoun
IIPOTrpaMMBbl SIBIISIETCSL 8APUAMUBHOCb, TIO3BOJISIIONIAS BBICTPAUBATh WHIWBHUAYaJbHbIE
o0Opa3oBaTeNbHbIE TPACKTOPUU OTIENBHBIX ydaluuxcd. B copepaHuu MmporpamMmsl IO
OOJBIIMHCTBY TEM BBIJICJICHBI AJIEMEHTHI COACPIKAHUS JIJIsl Pa3HBIX BO3PACTHBIX rpyIil. B
Cly4yae OJHOBO3PACTHOM TpyNmbl MENaror HCIOJIb3YEeT COOTBETCTBYIOIIUNM BapHaHT
conepxkanus. Ecam rpymnmna pa3HoBo3pacTHasi (M pa3HOTO YPOBHS MOJATOTOBKH), CIEAYET
IpEelyCMOTPETh HapsAAy C (PPOHTAIBHBIMU 3aHATUSAMU 337aHUs 110 MHHH-TPYIIIAM,
c(hOpMHUPOBAaHHBIM TIO YPOBHIO MOJATOTOBKH. Bonbllloe 3HaueHHE MMEET TakKe METO
B3aMMHOI0 OOYYEeHHs], MO3BOJSIOMUN Oojee MOATOTOBIEHHBIM (CTapIIMM) Y4YalIUMCS
neperaTh CBOM 3HAHUSA MJIAIIUM (HEPEAKO YOeAMBIIHMCH MPU ATOM B HEJIOCTATOYHOCTHU
CBOMX 3HAaHMH MO M3ydaeMoil Teme). BriOop copepxaHUsi JODKEH OCHOBBIBATHCA HE
CTOJILKO Ha (pakTe 00y4YeHHUS B TOM WJIM MHOM KJIACCE, CKOJBKO HAa JUATHOCTHUKE YPOBHS
MOJFOTOBKH Ka)KJI0TO y4allerocs.

eanb u 3apaum

Heans o0pa3oBaTenbHON MporpamMmbl: (GOpMHUPOBaHHE 0a30BBIX KOMIIETCHITUH,
HEOOXOAUMBIX JIJISl PA3BUTHSI HHKEHEPHO-OUOJIOTUUECKOTO MBIIIJICHUS KOJbHUKA.
3apaum:

e (opmHupoBaHHME YCTOWYMBOIO IIO3HABATEIBHOIO MHTEpeca K OHOJIOTHMYECKUM
byHIaMEHTaIbHBIM U TPUKIAIHBIM JUCIUIUINHAM,

e (opmupoBaHHEe TOHMMAaHUS 3aKOHOMEPHOCTEH MEXaHW3MOB (DYHKIIMOHUPOBAHUS
JKUBBIX CHUCTEM, YMEHUS ONPEAENATh MOAXOJbl K M3YyYEHHUIO U KOHCTPYMPOBAHUIO
JKUBBIX CUCTEM Ha OCHOBE ATOTO TOHUMAaHUS;

e (popMHPOBaHKE HABBIKOB PAOOTHI C OMOJOTHUECKUM 000PYTIOBAHUEM U MaTepUaIaMU
(MHUKpPOCKONIMPOBAHUE);

e (opMHpPOBAHHE YMEHHS MTPOBOAUTH OMOJIOTUUECKHUI IKCIIEPUMEHT, OPTaHU30BHIBATh
Ha0JI0/IeHre 32 00bEKTaMH KUBOU TIPUPO/IBI.

HanpaBJ/ieHHOCTDH, CPOKH peajin3aiuu, (GopMbl OpraHu3anuu y4eOHoi
AeSITeJIbHOCTH

HanpagieHHOCTH NPOrpaMMbl: €CTECTBEHHOHAYYHAS.
dopma 00yueHHs: OUHAas.
Bo3pact yyammxcs: 10-16 net (5-9 knacc).
Cpoku peajmu3anuu nporpamMmmsli: 1 rosu.
OO0mast Tpya10eMKOCTb NPOrpamMMbl: 72 yaca ayJUTOPHBIX 3aHATHH.
Pexum 3ausaTuii: 1 3ag4THE B HEJETIO IO 2 Yaca.
®opMbI OPraHu3anmuu y4eOHO 1esiTeJJbHOCTH:
TEOPETUYECKUE 3aHATHS C IEMEHTAMHU JIEKLUN U IBPUCTUUYECKOM Oecelibl,
paKkTUYeCKue paboThl C HATYpaIbHBIMHU 00pasliamMu,
MpaKTHYECKUE pabOThl C HCTOYHUKAMU UH(POPMALINH,
IpYNIOBBIE JUCKYCCHH,
OJIMMITUAJIbI U KOJUIOKBUYMBI (QTTECTAILIMIOHHBIE 3aHATHUA).

ANANENENEN

MeTOI[ bl U IPUEMBI:
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AJIEMEHTHI JIEKIIHH;
pacckas, 00bsCcHEHUeE,

IBpHUCTHYECKas Oecena,

paboTa C TEKCTOM: CMBICJIOBAas pa3MeTKa, TOHKHE U TOJICTbIE BOIIPOCHI,
IpyMNIoBasi IUCKYCCHs,

IPOCMOTP FOTOBBIX MUKPOIIPENapaTOB:

MIPUTOTOBJIEHUE MUKPOIPENIapaToOB:

KYJIbTUBUPOBAaHUE OPTraHU3MOB;

OMOJIOTMYECKUI SKCTIEPUMEHT;

camocTosTenbHas padora ¢ IHTepHer-pecypcamu;

MO3TOBOM IITYpPM.

O)Kl/IIIaCMLIe PeE3YyJAbTATHI OCBOCHUS IPOTPaMMBbI

IIpeameTHbIE
OyayT cdopMHUpPOBaHBI TMPEACTABICHUS O OHOJOTUYECKOM 3HAaHUM U €ro
MPaKTUYECKOM WCIIOJIb30BAaHUU (buoTtexHonorus, OMOUHKEHEPHSI,

ououH(popmaTuka, OMOMETpUYECKUE JaHHbIE, OMOJOTHYECKask HKCIIEPTH3a):

oymer chopMupoBaHO OHOJOTHYECKOE HAYYHO-TIPAKTHUUYECKOE  MBIIICHHUE
(moHMMaHHEe 3aKOHOMEPHOCTEeH (PYHKIIMOHHPOBAHUS KUBOW MPUPOIBI, OCHOBAHHUN
METOJIOB M TIOJIXOJIOB N3YUEHUS U M3MEHEHUS KUBBIX CUCTEM);

Byayr chopMupoBanbsl yMeHus:

0JIb30BAaThCSI MUKPOCKOIIOM;
pacro3HaBaTh TI0 MHKpOIperaparaM pacTUTEIbHBIE | JKMBOTHBIC TKaHM,
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB;

TOTOBUTh  HECIOXHBIE  MHKpONpENapaThl  PACTUTEIBHBIX  TKaHEH W
MHKPOOPTaHU3MOB;

OpPraHHU30BBIBATh OMOJIOTHYECKUN IKCTICPHUMEHT;

OPUEHTUPOBATHCS B PA3IMYHBIX CHOCO0AX MPEJCTABICHUS HAYYHBIX JTAHHBIX B
OMOJIOTHH.

MertanpeamMeTHbie

BIaJieHue WH()OPMAIMOHHO-IOTHYECKIMH yYMEHUSMU: OTPEACTATh TOHITHSA,
co3iaBaThb  OOOOLIEHUS, YCTAHAaBIMBaTh  AHAJIOTMH,  KJIACCHU(PHUIIMPOBATH,
CaMOCTOATENbHO BBHIOMpPAaTh OCHOBAHMS U KpUTEpUH IS Kilaccu(uKanuy,
YCTaHABIMBATh  MPHUYMHHO-CIECICTBEHHBIE  CBSI3U,  CTPOUTH  JIOTUYECKOE
paccyXJIeHue, YMO3aKIIIOUeHHUE U JeTIaTh BHIBOJIBI;

yMETh UHTEPIPETUPOBATH TaHHBIC B CBETE BHITIOTHICMOTO 3aJaHHS,

MIPOBOJIUTH TPAMOTHYIO U apTyMEHTHPOBAHHYIO OIICHKY;

pa3BUTHE KPUTHUYECKOTO MBIIUICHUS MpH paboTe ¢ OMOJOTHYecKUMHU (pakTamu:
COIIOCTaBJICHHE, yMEHHE OTIMYaTh HEJOCTOBEPHYIO HMH(OpMAaIMIO, HAXOIUTh
JIOTHYECKOE HECOOTBETCTBHE, ONPEACIATH TBYCMBICICHHOCTD U T.11.;

3aJaTKH TBOPYECKOTO MBINUICHUS (OMpeAeNieHHe MpoOieM B CTaHJAPTHBIX
CUTyalllsIX,  HAaXOXICHHWE  AJIbTEPHATUBHOTO  PEIICHHUS, COBMEIICHHE
TPaJMIIMOHHBIX U HOBBIX CIIOCOOOB JCSITEIILHOCTH);



® pEryJATUBHbIE YMEHUS (CTAaBUTh BONPOCHI, (POPMYIUPOBATH TUIIOTE3bI, ONPEIEIIATh
enu, IJaHUPOBaTh,  BBIOMpAaTh  crmoco®  JEeHWCTBUN,  KOHTPOJIUPOBATD,
aHAJM3UPOBATH U KOPPEKTUPOBATH CBOO JCSTEIBHOCTD);

® YMEHHME OCYIIECTBIIATH KOMMYHHKAIMSl CO CBEPCTHHKAMU U B3POCIBIMH IS
pEIlIeHUs T03HAaBATENbHbIX 3a/1a4.

JINYHOCTHDbIE

® TOJOXHUTEIBHOE SMOIUOHATBLHO-IIEHHOCTHOE OTHOIIEHUE K Pa3IMuHbIM (hopMaM U
YPOBHSIM KUBOW IPUPO/IBI;
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YUYEBHBIA IIJIAH

Ne HasBanme pa3nena / KoJa-Bo yacoB DopMbI
m\ MOYJIA aTTecTaluu "
I BCEro | Teopusi NMPaKTHKA KORTDOISI
1. | Bexnenue. JKussie OJIUMITHAA /
OpraHW3Mbl KaK MAalIUHBI U 2 2 - HaOIr0IeHNE
KakK I1€JIOCTHOCTH
2. | Mukpockon — BaxXkHEHIIUH oxuMmImana /
MHCTPYMEHT OHOJ0ra 5 ] 9 IPOCMOTP
PHUCYHKOB,
HaOIIOCHIE
3. | Ha BcTpeuy ¢ xinerkoit onuMmnuaza /
99 5 20 MIPOCMOTP
PUCYHKOB,
HaOIrOICHUE
4. | XKuas cucTeMa 7 KOJUTOKBUYM /
OKpYyXKaroIast cpena. HaOJII0IeHNE,
BBenenne B OHOIOTrHYECKH 18 4 14 POCMOTP
OKCIIEPUMEHT sammcel
5. | MuKpOOpraHU3MbI - KOJUIOKBUYM /
OCHOBHOE CpPELNCTBO 16 ’ 14 HaOJI0ICHHE,
HPOU3BOJCTBA B IPOCMOTP
OMOTEXHOJIOTHU 3anmceit, TeCT
6. | buomorus B KOJUTOKBUYM /
npodeccruoHanbHON 10 4 6 Ha0JII0/IeHHE,
NEeITEIbHOCTH aHaJIN3 3aMbICIa
MIPOCKTA
7. | UtoroBas arrecramus 2 - 2 -
HUTOTI'O 72 14 58




COIEPKAHUE YUEBHOTI'O IIVIAHA
BBenenue. )KuBble OpraHu3zMbl KAaK MAIINHbI U KAK HEJOCTHOCTH (2 4.)

1. Bxomnas pauarHocTuka. JKHMBbBIE OpPraHM3Mbl KaK «OJYILIEBJIEHHBIE aBTOMAThI».
['eneTnueckuii Koa U nporpaMMHeli koj. Camoopranusanus u 3HTponus. Bompoc o
OPOUCXOXKIACHUN  KU3HU. ['paHuIBl  MOAENU  «OMOJOTMYECKHE  MAIIMHbBDY.
[IpoTuBONOCTaBIIEHNE OpraHu3Ma W MexaHu3ma. OpraHums3M Kak CTPYKTypa U Kak
nporecc. O3HaKOMJIEHHE ¢ Y4eOHBIMU MOMEIIEHUSIMU M TEXHUKOM 0€30ImacHOCTH B
o0pa3oBaTeIbHON OpraHu3aluy.

@Dopmvl u MemoObl: TECTUPOBAHUE, PACCKa3, IBpHUcTHYEcKas Oecena «CpaBHEHHE

YKUBOI M HEKMBOU NPUPOJIBI», padOTa C TEKCTOM.

Camocmoamenvnas paboma: cxema OpraHu3Ma, KOTopblii Obl Bl XoTenu BeIBeCTH B

Oyayiiem.

Muxpockon — BaskHeHIIMA HHCTPYMEHT OnoJiora (2 4.)

2. Ilpunnunel paboThl MUKPOCKONA B CPaBHEHHHM C ueJoBedyeckuM ria3zoMm. Kakue
MHUKPOCKOTIBI ObIBAIOT. UTO MOKHO WM HENIB3Sl YBUJIETHh B HAIlll MUKPOCKOM. TeXHUKa
paboThI CO CTAaHAAPTHBIM ONTHYCCKHMM MHKPOCKOMOM. TexHHMKa 0e30MacHOCTH IMPHU
paboTe B 1a00paTOpHH.

Dopmul u Memoowl: 6ecena, JIEMOHCTpaIHs, TpaKTUUecKas padboTa (C MUKPOCKOIIOM )
— MHJAUBUIYATbHAS ¥ B MUHH-TPYIIIAX, MO3TOBOM IITYpPM.

Camocmosmenvuas paboma. IlouckoBoe 3ajaHue: camblii OOJBIION MHKPOCKOTI,
CaMBbIif JTOPOTOM MHKPOCKOII, HauOoJblllee yBEIMUEHUE (COMOCTABJICHHE KPATHOCTH C
BEJIMYMHAMH, U3BECTHBIMU TSI MAKPOMUPA).

Texywuii Konmpos: HabIOICHUE 33 UCTIOJIE30BAHUEM MHKPOCKOTIA.

Ha BcTpeuy ¢ kierkoii (26 4.)

3. Kietka — enuHMIIa CTPOEHUS KUBOTO.
Knertka kak orpannuyeHHoe npocTtpaHcTBO. HabmrogeHue rpaHuil Mexay KJIETKaMH Ha
npuMepe dMuaepMbl ucta. Paznoobpasue hopMbl KIETOK.

@Dopmbl U MemoOvl: TpaKTU4ecKas padoTa (C MHKPOCKOIIOM M TOTOBBIMH
MUKpOTpernapaTamu).

Texywuti konmpons: HabIOIEHUE 3a TPAKTUIECKOM paboTOM, MpoBepKa PUCYHKOB.

Ocobennocmu onsa maaowieti epynnol (5-7 kaacc): o0IIee MpeJCTaBICHHE O KIeTKaxX,
UX pa3Mepax U pazHooOpas3uu.

Ocobennocmu ons cmapuieti epynnol (8-9 knacc): Kakyro KI€TOUHYIO CTPYKTYPY MbI
BUJUM Ha npemnaparax? 3aueM OHa Hy’Ha pacTeHuro? M3 Kakoro BelecTsa OHa COCTOUT?
Ecnmu MBI BUOMM Takue TpaHUIBl BO BCEX Mpenaparax pPacTeHUH M KUBOTHBIX, TO
JTOKa3bIBAET JIM 3TO, YTO KJIETKAa — €IMHULA CTPOCHUS U KU3HEACSATEIbHOCTH KUBOTO?
[Touemy (opMma KJIETOK Ha ITUX Ipenaparax pazHas?

4. CamocCTOsTeIbHOE U3TOTOBJIEHUE MUKPOIPENapaToB SMUIACPMBI JIUCTA.

Dopmovl u mMemoodvl. TIpaKTUUYecKas padoTa (C MHUKPOCKOIIOM M OHOJIOTHYECKUMHU
00BEKTaMH1) C 3apUCOBKOM, IBpUCTHYECKas Oecena.

Texywuti Konmpo.b: HaOMIOCHHUE 3a TPAKTHYECKON paboTOM, MPOBEpKa PUCYHKOB.

Kniouesvie  6onpocer: Kak  cBsizaHbl  0COOGHHOCTH  (OpPMBI  KJIETOK €
MECTOIIOJIOKEHUEM TKAHU U 00Pa30M KU3HU PACTEHUS?



5. IlyremectBue 1o KieTkKe.

3aHATHE HAINPaBJIEHO HA O3HAKOMJICHHME (aKTyaJau3alHUio 3HaHWM) O (yHKIMIX
KJIETOYHBIX CTPYKTYyp. B 3aBucumoctu oT BO3pacta (ypOBHS MOATOTOBKHM) YYalllUXCs
UCIOJIb3YIOTCS Pa3JINYHbIE UTPHI.

Dopmul u MemoObl: 3aHATHE ¢ U300pa3UTENBHON HATIISAHOCTHIO

Texywuti Konmpo.ib: HabIIOJCHHE.

6. 3HAKOMCTBO ¢ MHUKpOIpEnapaTaMu >KUBOTHBIX.

[Tonepeunslii cpe3 4epBs, TOTAIBHBIA Mpenapar pakooOpa3HOro, mpenapaTr TKaHU
03BOHOYHOTO. KieTkn Mbl BUIUM Wi He KIeTKu? Pasmepsl kiietok. [louemy »KUBOTHbBIE
KJIETKH, KaK MpaBuio, Meibue? Kakue KIeTku JoKHBI ObITh CAMBIMU KPYITHBIMU?

@Dopmbl U MmemoOvl: TpaKkTU4ecKas padoTa (C MHUKPOCKOIIOM M TOTOBBIMH
MUKpOIIpenapaTaMu), 3BpucTuyeckas oecena.

Texywuu Konmpons: HabIIOJIEHUE 3a PAKTUUECKOU paboTOM, MpoBEpKa PUCYHKOB.

Ocobennocmu ona cmapuieti epynnul (8-9 knacc): pacrio3HaBaHUe MUKPOIIPENapaToB
0e3 monmuceil, JOpPUCOBKAa CXeM II0 MHUKpOIpenapaTaM, COCTaBJICHHE BOIPOCOB K
MUKpOIpenaparam.

7. Pa3HOOOpa3me KIETOK pacTeHUM: KUBbIE K MEPTBbBIE KJIETOUHBIE JIEMEHTHI, KIETKH C
aIpoM u 6e3 sapa.

Pa3nooOpa3ue KIeToKk Ha MpUMeEpe IMOMEePEeYHOro cpes3a crebs. 3HaAaueHUE KICTOYHOU

crenku. KakoBa cyap0a pa3HbIX TUTIOB KJIETOK.

@opmbt U MmemoObl: TpaKTHUUecKass pabdoTa (C MHKPOCKOIIOM M TOTOBBIMHU
MUKpOIIpenapaTaMyd, B 3aBUCUMOCTH OT YpPOBHS TOATOTOBKH MOXET OBITh TaKkKe
CaMOCTOSITEIbHOE U3rOTOBIICHUE MUKPOTIPENapaToB), IBPUCTUUYECKAs Oecena.

Texywuii Konmpo/v: HAOIIOICHHE 3a TPAKTHUECKOW pabOTOM, MPOBEPKa PUCYHKOB.

Ocobennocmu onsa cmapuieti epynnul (8-9 knacc): pacrio3HaBaHUE MUKPOIIPENapaToB
0e3 moamuceil, OPUCOBKA CXEM II0 MHUKpOIpemnapaTraMm, COCTAaBJICHHE BOMPOCOB K
MUKpOIIpenapaTam.

8. Pa3HooOpa3me KJIETOK >KMBOTHBIX (Ha TMpUMEPE HECKOJIbKMX THUIIOB TKaHEH
MMO3BOHOYHBIX).
Knerku ¢ simpom u 6e3 siapa. 3nauenue sapa. [lpuem ynanenus sapa B OMOTEXHOIOTHH.
CTBOJIOBBIE U CTIELIMATTM3UPOBAHHBIEC KJIETKH. VICTOUHHUKHM CTBOJIOBBIX KJIETOK.
@Dopmbl U MmemoOvl. TpakTU4eckas padora (C MHKPOCKOIIOM U TOTOBBIMHU
MUKpOIpernapaTamu), 3BpucTHIecKas 0ecena, pacckas.
Texywuu Konmpous: HabIO/IEHUE 3a TPAKTUUECKOM paboToM, MpoBepKa PUCYHKOB.
Ocobennocmu 015 cmaputeil epynnul (8-9 Kiacc): pacro3HaBaHUE MUKPOIIPENapaToB
(Ha3BaHUs TKaHeW ¢ 0OOCHOBaHWEM OTBETA), aHAJIM3 CUTyaluil (3amaun 00 ymameHUU

A1pa).

9. JIBW>KEHHUE ITUTOTLIA3MBI.

HaGmroneHne 3a JIBMKEHUEM IIUTOIUIA3MBl B PACTUTEIBHBIX KIETKax (diozes,
BaJUIMCHEPHS, Tpajeckannus). OmnpeneacHue CKOPOCTH JBWKCHHUS ITUTOILIA3MBI.
JIBMKEHUE XJIOPOILIACTOR B KICTKAX PACKH.

@opmbt U MmemoOvl: TpakTHUecKass paboTa (C MHUKPOCKOIIOM H TOTOBBIMHU
MUKpOTIperapaTamu), IBpUcTHIecKas decena, pacckas.
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Texywuii konmponb: HaOIIOIEHUE 32 MPAKTUIECKO paboTOoMH, MPOBEpKa PUCYHKOB.

10. IBmxeHue yCTHUII.
Dopmbl U MmemoOvl: TpaKTU4YecKas padoTa (C MHKPOCKOIIOM M TOTOBBIMH
MUKpOIIpernapaTaMu), SBpUcTH4YecKas Oecea, pacckas.
Texywuti Konmpo.ib: HaOIOCHHUE 32 TPAKTHYECKOW paboTOH, MPOBEPKa PUCYHKOB.
Ocobennocmu Ons cmapuieti 2pynnul (8-9 kracc): MEXaHU3M JIBUKEHUS YCTHUIL.

11.TIna3maruveckas MeMOpaHa — OCHOBA JKU3HECATCILHOCTH KIICTKH.

3HaKOMCTBO C IIIa3MOJIM30M M Jeruia3Monu3oM. CpaBHEHHE NPOHHIIAEMOCTH
MeMOpaH KHUBBIX 1 MEPTBBIX KJIETOK 110 OKpAIIUBAHUIO pacTBOpa murMeHToM. [loBenenne
YKUBOTHOM KJICTKU B TUTIEPTOHHMYECKUX U THIIOTOHUYECKHX PACTBOpaXx.

Dopmvl u mMemoOvl: TIpaKTHUUeCKass paboTa (C MHUKPOCKOIIOM M OHOJIOTHYCCKUMHU
00BbEeKTaMH), IBpUCTHUUECKAs Oecenna, pacckas.

Texywuti Konmpo.iv: HaOIOICHHUE 33 TPAKTHYECKOW pabOTOH, MPOBEPKa PUCYHKOB.

Ocobennocmu o cmapweti epynnul (8-9 knacc). Kakue 0ocOOEHHOCTH CTPOCHUS
1a3MaTH4ecko MeMOpaHbl oOecrieunBaroT HabOionaeMble siBieHus? Kakue BemecTBa
BBI3BIBAIOT IJ1a3MOIU3?

12. BoIsIBJICHUE )KUBBIX U MEPTBBIX PACTHTEIBHBIX KIIETOK IPH MIOMOIIY OKpAIINBaHUSI.
Dopmbl u MemoOdsl. TpaKTUUecKas padoTa (C MHUKPOCKOIIOM M OMOJIOTHYECKUMHU
00BbEeKTaMH), IBpUCTHYECKAs Oecena, pacckas.
Texywuti Konmpo.iv: HaOIOICHHUE 33 TPAKTHYECKOW paboTOM, MPOBEPKa PHUCYHKOB.

13. Onmummnuana mo teme «Kietka»

@opmbl  u  memoowvl: paboTa € MHKPOCKOIIOM, ONpPEACIICHHE TOTOBBIX
MUKPONPENapaToB, MPUTOTOBJICHUE MHUKpPONpEnapaToB, TEOPETUUYECKUE 3aJaHusd
(BKITIOUAs 3a7]aHUsI, COCTABIICHHBIE CAMUMHM YUYaITUMUCH ).

Texywuii konmpoav: HaOIIOACHUE, POBEPKA TECTOB M PUCYHKOB.

/KuBas cucreMa M oKpykawias cpeaa. Beenenue B 0uosiornueckuii
skcnepuMenT (18 4.)

14. KuzneneareapbHOCTh KIETKH W opraHu3ma. CrnocoObl H3MEpeHHs [IbIXaHUs |
dboTocHuHTE3A.
Dopmbl u Memoosbl: IBpUCTHUECKAs Oecenia, 00bSICHEHHE, TpaKTHUecKas padoTa (c
OMONOrMYecKuMu 00beKTaMu ), paboTa ¢ TabauuaMu u rpaduKamu.
Texywuti konmpoaw: 6ecena, HabIIOIEHUE 3a MPAKTHIECKOI paboTOM.

15. ®opma KIETOK B 3aBUCUMOCTH OT YCIIOBHH CPEJIbI.

AHanIn3 SIUAEPMBI JIUCTHEB OJTHOTO BUJIA PACTCHHUS B PA3HBIX YCIOBHUSX.

Dopmbl U MemoOvl: WCCIENOBATENbCKUN BOMPOC, MpakTHueckas padora (c
OMONIOrMYecKUMU 00bEKTaMu ), paboTa ¢ TabauuaMu u rpaduKamu.

Texywuii konmpoav: O6ecena, HaAOMIOACHUE 3a MPAKTUYECKONW pabOTOMH, MPOCMOTP
PHCYHKOB.

Ocobennocmu 013 cmaputeli epynnsl (8-9 Kknacc). onpeneneHue TUNa YCTbUYHOTO
amnmapara (C UCT0JIb30BaHUEM Pa3IaTOYHOTO MaTepuaia).

16. A30yka OMOIOrHYECKOTO SKCIIEPHUMEHTA.
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Kak obGecneunts omHOpoAaHOCTH ycioBui. [loBTopHOCTH. COCTaBIICHHE IUTAHOB
AKCIIEPUMEHTA U UX 00CYKICHHE

@opmul U MemoObl: MO3TOBOM IITYypM, paboTa B MHUHHU-TpyHNax, OObSICHEHUE,
JIEMOHCTpaIus U300pa3UTENIbHBIX MOIeNIeH, (PparMEeHTOB HAYYHOU JIUTEPATYPBHI.

Texywuu konmpons: 6ecena, HabIOIeHUE, MPOCMOTP 3aIUCEH.

17.3aknanka 3kciepuMeHTa o KyJIbTUBUPOBAHUIO PACTEHUN

O0paboTKka M MOCEB CEMSH OJHOTO WJIM HECKOJIbKUX BUJIOB PACTCHHM Ha YallKaxX
[leTpu 1 / WM METOIOM PYJIOHHBIX KYJIbTYyp. JleicTBUE TSKEITBIX METAIOB M (haKTOPOB
pocTa.

Dopmbl U MemoObl: WHCTPYKTaX, MpaKTHYeCKas paboTra ¢ OHOIOTHYECKUMHU
00BEKTaMHU.

Texywuii konmpoaw: 6ecena, HaOMIOeHNE 3a PAKTUIECKON paboTOM.

18. Cusitre u 06paboTKa pe3ynbTaTOB AKCIIEPUMEHTA M0 KYITbTHBUPOBAHUIO PACTEHUH.
H3mepenue MopdOJIOTHUECKUX TPU3HAKOB TMPOPOCTKOB. 3aHECEHHWE B TaOiHILy.
[TocTpoeHne nuarpamm.

Ocobennocmu ons cmaputeti epynnwl (8-9 knacc): craTuctTuueckas oopaboTka.

Dopmul u MemoOwl: TIpaKTHUecKas padboTta (¢ OHOJIOTHIECKUMH 00BEKTaMH), paboTa
¢ Tabimiamu U rpadukamu, Oecena.

Texywuti konmpoaw: Oecena, HaOII0eHNE 3a MPAKTUYECKON PaboTOM.

19. ®epMeHTHI — YIUBUTEIBHBIA 0OBEKT OMOJIOTHHU

Dopmbl U MemoOvl: DIEMEHTHI JICKIHH, JIEMOHCTpAamHs HW300pa3uTEeIbHOMI
HaIJISITHOCTH, dBpUCTUUYECKas Oecena, paboTa ¢ SJEKTPOHHBIMU PECYpPCaAMH.

Texywuui konmpons: 6ecena, HabIOIeHUE.

20. JleiicTBUE CIIIOHBI HA Kpaxma
Dopmbl u MemoObl: TIpaKTUUYECKast paboTa ¢ OUOJIOTHYECKUMH 00bEKTaMHU.
Texywuii konmpoaw: O6ecena, HaOMIOeHNE 32 TIPAKTUIECKON pabOTOM.

21. AKTUBHOCTPD KaTaJla3bl B PACTUTEIBHBIX TKAHIX
Dopmbl u MemoObl: TIpaKTUYECKast paboTa ¢ OUOJIOTHUYECKUMH 00bEKTaMHU.
Texywuu konmpons: 6ecena, HabIOIEHUE 3a TPAKTUIECKON PaboTOM.

22. OnpeneneHue TEMIEPATypHOTO MOPOTa KOaryisiiuu OeiaKoB
@Dopmbl u MemoObl: TIpaKTUYeCcKas paboTa ¢ OMOIIOTHUECKIUMH 0ObEKTaMHU.
Texywuii konmpoaw: 6ecena, HaOMOIeHNE 3a PAKTUIECKON PaboTOMH.

Mukpoopranu3Mbl — 0OCHOBHOE CPeICTBO MPOM3BOACTBA B OMOTEXHOJIOT MU
(16 4.)

23. MukpoOBbI: BBEJICHHE.
Otauuns 6akTepuii ot aykapuoT. Pazmepr 6akTepuii, OTHOKICTOYHBIX YYKAPHUOT U KIETOK
MHOTOKJIETOYHOTO opranu3Ma. Kak yBuners Oakrteputo. Crepuiinzainus, NUTATEIbHAs
cpena.

@opmbl U MemoObl: DIEMEHTHl JICKIIMM, JEMOHCTpalus H300pa3uTeIbHON
HATJISITHOCTH, OBpPUCTHYECKass Oecema, pabora ¢  JIEKTPOHHBIMU  pECypcaMmu,
MaTeMaTHYE€CKUE PACUETHI.
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Texywuii konmponw: Oecena, HaOIIOACHNUE.

24. BogHbie OpraHU3MBI 10T MUKPOCKOTIOM.

[Tonxombl K pacrio3HaBaHWIO OCHOBHBIX TPYII JKMBBIX OPraHW3MOB. MHOTOKJIETOYHBIE

KUBOTHBIC, MH(PY30PHH, IBTIICHOBEIC, 3€JICHBIC BOJIOPOCIH, TUATOMOBBIC BOJIOPOCIH.
Dopmul u MemoObl: IpaKTUUYECKas paboTa ¢ OMOJIOTMYECKUMH 00hEKTaMHU.
Texywuii konmpoaw: 0ecenia, HaOII0IeHNE 3a MIPAKTUYECKON pabOoTOMH.

25. Opranu3Msl 1o MUKPOCKOIIOM: OT 3YKapHOT K MPOKapuoTaMm.
[TnecueBsie rprlObl. Munemnuii 1 ciopsl rpraOO0B. «OHOKIECTOYHBIE) U «MHOTOKJIETOYHEIE)
rpu6sbl. [{lnanobakTepun. AKTUHOMULETHI
Dopmul U MemoObl: IpaKTUUYecKas paboTa ¢ OMOIOTHYECKUMU 0OBEKTAMH.
Texywuii konmpoaw: 6ecena, HaOMIOeHNE 3a PAKTUIECKON paboTOM.

26. MeToapl MPUTOTOBIICHUS MPENapaToB MUKPOOPraHu3MoB. [Ipoxoku. Jlakrobakrepun.
Dopmul U MemoObl: IpakTUUYecKas paboTa ¢ OMOJIOTHYECKUMU 0OBEKTaMH.
Texywuti konmpoaw: Oecena, HaOII0IeHNE 3a MPAKTUYECKON PaboTOH.

27.Meronpl TPUTOTOBJICHHUS TMpenaparoB Mukpoopranusmon.  CropooOpazyromue
OakTepumu.
Cennas nanouka (kaptodenbHas majgouka).
Dopmul U MemoObl: IpaKTUUYEcKas paboTa ¢ OMOJIOTHYECKUMU 0OBEKTaMH.
Texywuii konmpoaw: 6ecena, HaOMIOeHNE 3a IPAKTUIECKON pabOoTOM.

28. KynpTuBUpOBaHue MUKpoOpraHu3MoB. [ToceB 6akTepuii
OTnevatku pyK, MOHET, MaTE€pHAJl C THUIIEBBIX MPOJTYKTOB.
Dopmbl u MemoObl: TIpaKTUUYECKast paboTa ¢ OUOJIOTHYECKUMH 00bEKTaMHU.
Texywuii konmpoaw: Oecena, HaOII0IeHNE 3a MPAKTUIECKONU PaOOTOM.

29. KynpTUBHUpOBaHHE MUKPOOPTAaHU3MOB. AHAIN3 KOJIOHUH
Dopmol U MemoOvl: TIPaKTUUYECKast paboTa ¢ OMOJIOTHUYECKUMU 0OBEKTAMH.
Texywuii konmpoaw: O0ecena, HaOII0IeHNE 3a MPAKTUIECKON PaboTOM.

30. XuMHuueckre MeTo/ibl B AMArHOCTHKE MUKPOOPTAHU3MOB.
Onpenenenne pH. Onpenenenue okpammBanus no ['pamy. 3HaueHUE N3y4aeMbIX CBOMCTB
B OMOTEXHOJIOTUU U MEUIINHE.
Dopmbl u MemoObl: TIpaKTUUYECKast paboTa ¢ OMOJIOTHYECKIMH 00bhEKTaMHU.
Texywuii konmpoaw: 6ecena, HaOMOIeHNE 3a PAKTUIECKON PaboTOMH.

Buosorus B npodeccnonanbHoii aesareabHoctu (10 4.)

31. ns maaoweri epynnei. JJHK — rmaBHas Mosiekyna: cTpoeHue, nHGOpMAaIs, METObI
BBIJICTICHUS U aHATTN3a

@Dopmbl U MemoOvl. DIEMEHTHI JICKIMH, JEMOHCTpalHs W300pa3uTEIbHOM
HarmsigHOCTH (cXembl U o0bemHbie Moaenu JIHK u 1p,), sBpuctudeckas decena.

Hna cmapweti epynnwt (8-9 kracc): BUOTEXHONIOTHYECKHUE CTICIIMATBLHOCTH Ha PHIHKE
TpyZJa 1 B ATiiace HOBBIX Npodeccuil.

Dopmbl u MemoOsl: 3BpUcTUUECKas Oecena, paboTa ¢ 3JIEKTPOHHBIMU PECYpPCaMHU.
JXemarenpHa BcTpeya cO CIENUATHCTOM-TIPAKTUKOM.
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Texywuii konmponw: 0ecena, HaOIIOACHNUE.

32. bruonorus B KpUMHUHAIUCTHKE.

@Dopmul u memoOsi: dAeMeHTHl Jekuuu (1 4.), TpymmoBasi auckyccus, paboTa c
AIIEKTPOHHBIMH pecypcamu (1 4.).

Texywuii konmpoaw: 6ecena, HaOI0IeHUE.

33. buonndopmaTtuka U OMOMHXKEHEPHUs. DKCKYpPC B MPOTPaMMbI ISl aHAlW3a TeHOMA.
Kak M0XHO KOHCTpYHPOBATh TEHOM.
@opmul u memoowl: 3MeMeHThl jekuun (1 4.), TpynmoBas AUCKyccus, padoTta c
AIIEKTPOHHBIMHU pecypcami (1 4.).
Texywuii konmpoaw: 6ecena, HaOIOIeHUE.

34.Pa3paboTka miell MPOEKTOB MO TeMe «BHOJIOTHS IS TPAKTUICCKON JeATSIHBHOCTH
YeJI0BEKa»
@opmul u Memoowl: paboTa B TpyIIax.
Texywuii konmpoaw: HaAOIIOICHHE.

35. O6cyxaenre uaei mpoeKToB Mo TeMe «bHoIorus s MpaKTHYECKON ACATETbHOCTH
YyeJIOBEKa
Dopmul U MemoObl: CEMUHAP.
Texywuti Konmpoawb: HaOIIOICHHE.

Hrorosas arrecranus (2 4.)

36. 3aKITI0YUTENbHOE 3aHATHE - KOJJIOKBUYM
MokeT npoBOIUTHCS B (OpPME ONMMITMAMABI, 3a4€Ta MM CMOTpa JOCTHKEHUU 3a
OpEebIIYIINE 3aHATHUS.
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®OPMBI ATTECTAIIMA U KOHTPOJIA

Texkymmii KOHTPOJIb OCBOCHHSI IPOIPAMMBI BKIIFOYAECT:
HaOII0/IEHKE 32 MTOBEJCHUEM 00yUaroInuXCsl;
oeceny;
IPOCMOTP PUCYHKOB U 3alMCel;
TeCTUpOBaHUE (MMCbMEHHBIN OIMPOC).
@opmbl OTCICKMBAHUSA M (PUKCcAIMU 00pa30BaTeIbLHBIX Pe3yJbTATOB: JTHEBHUK
HaOMoIeHuH, (HOTO- U BUACOCHEMKA; MOPTHOIHO.
IIpomeskyTounasi arrecTalusi [POBOJUTCS B  (QopMe  MPOMEKYTOUHOU
TEMAaTUYECKOUN OJIMMITAA/IBI.
HUroroBass arrecrtalusi IPOBOJAUTCS HA IOCJIEAHEM 3aHITHU, KOTOPOE MOXKET
MPOXOAUTH B (DOPME OMMMITHA/IBI, 3a4€Ta WIIK CMOTPA JOCTIIKCHUH 38 MPEABIIYIINC 3aHSTHSL.

ANANENRN
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KAJIEHJAPHbBIN YYEBHBIN I'PAOUK

Ne IToka3aTean 3HaueHnue
nm\n
1 Henens B rox 36
2 Yacos B 1oJ1 12
3 YacoB B HEJEITIO 2
4 Texynui KOHTpOJIb nearornyeckoe HabJoIeHue;
aHaIU3  MPOAYKTOB  CaMOCTOATEIbHOMN
JESATeTLHOCTH 00YyJaIOIINXCS;
MUCbMEHHOE TECTUPOBAHUE;
dbpoHTanbHas O6ecena.
5 [IpomexyTouHas aTTecTaius [IpomexyTOUHBIE OTUMITHAIBI
HOSIOPb
6 HWrorosas arrecranus HWrorosas omumnuana
Mau
7 JleTHee BpeMs MPAKTUKYM I10 BBITTOJTHCHUIO

CaMOCTOSITEIBHBIX HCCIEA0BATEIBCKUX U
MPOEKTHBIX paboT
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YCJIOBUS PEAJIMBALIMU ITPOT'PAMMBI

MeToaunyeckoe odecnedyeHue MporpamMmmbl

Peanuzanus IporpaMmbl  JOCTHUT'ACTCA 6naroz[ap51 HCIIOJIb30BAHUIO  CIICAYIOIIUX
JUIAKTHYCCKHUX (bOpM, MCTOJOB U IIPUCMOB:

LN N N N N N N U N N NN

JCKINH;
1abopaTopHbIe TPAKTUKYMBI;

TPYIIIOBBIE JUCKYCCHUH;

UHIUBUAYyaJbHAsA paboTa C TEKCTOM (CMBICIOBAas pa3MeTKa TEKCTa, TOJICTBIEY H
«TOHKHE» BOTIPOCHI, TpapueCcKHii KOHCIIEKT | Jp.,);

CaMOCTOSITEIbHOE COCTaBJICHUE 3aJaHUH;

WH/IMBUyaJIbHO-TPYIIOBas paboTa ¢ MPOOIEMHBIMU 3aJaHUSIMU;

TECTHPOBAHHUE;

IBpHUCTHYECKas Oecesa.

MartepuanbHO-TeXHHYECKOe o0ecredyeHue (Ha rpymniy)
TepmocTat TBEpIOTEIbHBIN
Muxkpockon 1abopaTopHbIi (2 1mT.)
[udposoii -USB —mukpockort (2 mit.)
Mukpockorn 1abopaTopHbIi (cpeaHero kiacca) (5 mir.)
buonoruueckas mukposadopaTopus (¢ HAOOPOM UHCTPYMEHTOB) (2 IIIT.)
Ha6op MUKpOCKOTIMYECKHUX TIPErapaToB
Habop xuMHuueckux peakTUBOB U Kpacutenei (2 mr.)
HoyTt6yxk (2 mit.)
[TpunrTep /MHOTOGYHKITMOHAIEHOE YCTPOUCTBO
WNHTepaKkTUBHASA MTAHEIb
MynbTuMenuiinas ycranoBka (MynbTUMEANITHBIN TPOEKTOP)
Kommuiekr onpenenurenei U aTaacoB )KUBbIX OPraHU3MOB
[TpuGop st oOHapyKEHUS ABIXaHUS U ONPEIEICHUS IbIXaTeIbHOr0 K03 puiueHTa
Pacxonnbie MaTepualbl: CIUPT ATUIIOBBIM, ALIETOKAPMUH, paCTBOP MO/1a, IEPMAHTaHAT
Kajus, caxaposa, kapOaMuJ, MOBapeHHas COJib, YKCYCHas KHCIJIOTa, HUTpAT Kajus,
HUTpPAT Kalblus (pacTBOp), INIMLEPUH, TUAPOKCU] Oapusi, HEUTpaabHBIM KpacHBI,
KUCTBIA (DYKCHUH, METHJICHOBAasi CHHb, T'CHIIMAHBHOJET, (DUIbTpOBalbHAs Oymara,
yamku [letpu, monusTuiaeHoBas MieHKa, MPeIMETHbIE U TTOKPOBHBIE CTEKJIA, JIE3BUS
0e3omacHOi OPUTBHI.
buonornyeckuii marepuan: KOMHATHbIE M aKBapUyMHBIE pAacTEeHUs, CEMEHa C/X
pacTeHuil, KOPHEIUIOAbI, JYKOBMIIbI, KIYOHM C/X pacTeHUM, MeKapCcKue APOXIKHU,
HOTypT, paccoj KBAILICHOW KaITyCTBhl,
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Jluteparypa qias ydamuxcs’

AunekcanyipoB A.A. ba3a 3HaHu# o 6uonoruu genoseka. - http://humbio.ru/

bumuu I'.J1., Katunac I'.C., Hazaposa JI.B. Lutonorus. — CII6.: Jlean, 1999.

buonoru-scepocuuku. https://vk.com/biovseros

buonornueckuii otaen Llentpa negarornueckoro macrepersa: Martepuanbl

https://biocpm.ru/materialy/razdely-biologii

buonorus kinetku — Buknydeonuk: https://ru.wikibooks.org/wiki/bruonorus_kieTku

buonorust ®Mb® dwusrex. - http://bio.fizteh.ru/student/files/biology/

7. buonorusi: OBomounoHHO mpojaBuHYToe BK-cooOmiecTBo mpo Hayku O JKHBOM.
https://vk.com/biovk

8. buomosexyna [HaydHO-TIOMYNISPHBINA CAWT, TOCBIMIEHHBINA MOJIEKY/ISIPHBIM OCHOBAM
COBPEMEHHOM OMOJIOTHH U MPAKTUYECKUM MPUMEHEHUSIM HAYYHBIX TOCTUKEHUN
B MeauIHe u buotexuonoruu|. https://biomolecula.ru/articles/nauka-na-sluzhbe-
zakona-kriminalistika

9. Jlmarnoctuka 'MO - mpobnems! u perenus. http://gmo-
net.info/index.php/ckrytayaugroza-rossii/48-diagnostika-gmo-problemy-i-resheniya

10. droB, K. ge. [lyTemectBre B Mup >kuBoOM KiieTku. — M.: Mup, 1987. — 252 c.

11. Kny0 reauanbubix 6uosioros (KI'B): https://vk.com/geniusbio

12.Koseuna B. The Batrachospermum Magazine. [aep3kuii sxypHaa-MyTaHT HayIHOR
HAMPaBJICHHOCTH JUIS JIIOOO3HATEIBHBIX M MPHUATHBIX JIOJCH C YyBCTBOM [OMOpa].
http://batrachospermum.ru/

13. OtkpeiTas 6uonorus. http://biology.ru/course/design/index.htm

14. OtkpeiTast Ouosorus.
https://multiring.ru/course/biology/content/index.html#.W7cb4Nd_KUI

15. ®usnonorus pacrenuii http://fizrast.ru/

16. ®yngameHTanpHas 3JEKTPOHHAS oubnuoTeka «Dmopa u bayHnay.
http://herba.msu.ru/shipunov/school/sch-ru.htm  (3epxano  caiita cMm. 1o
anpecyhttp://biotechny.com/edulib/sch-ru.htm,)

17.OnemeHTsl OONBIION HAyKH [HEKOMMEPYECKHH HAayYHO-TIOMYJSPHBIA MPOEKT].
https://elementy.ru/

el NS .

o

o

1 K MPUMCHCHUIO PCKOMEHAYIOTCS TaKKE Jo0bIe ApYyrue usaanus JaHHbIX UCTOYHUKOB.
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«PerynspHas u xaoTuueckas JUHaAMHUKa», IHCTUTYT KOMIbIOTEPHBIX UCCIIEJOBAHUH,
2012. — 2000 c¢. DuekTpoHHas  BEpPCHS: http://chembaby.com/wp-

content/uploads/2015/12/MBK1.pdf
2. Bamoass M.A., Kasrapame JI.H. Muxkporexnuka. IIpaBunma. I[Ipuémsr.
UckycctBo. DkcnepuMenT. — M.: U3a-Bo MI'Y, 1993. — 240 c.

3. I'pun H., Crayt V., Teitnop . buonorus: B 3-x . — M., 2002.

4., Tyuun A.K. Twucromorusa: ywyeOHOoe mocobOue | arigac MuUKpodoTorpaduid.
http://www.berl.ru/article/forabit/ HITH http://histol.narod.ru/atlas/content-
ru.htm,http://www.histol.chuvashia.com/atlas/content-ru.htm

5. I'yces M.B., Muneesa JLA. Muxkpobuosnorus.

http://evolution.powernet.ru/library/micro/. Jlara co3manus: 09.09.2001.

6. Kaccumepuc JI., JIuaranma B. P., ITnommep J1. Knetku mo Jlprouny. M3mg-e 2. M.:
Jlaboparopus 3HaHUH, 2016. DIIeKTpOHHAas BEpCUS:
https://www.spbdk.ru/upload/iblock/56f/56fd62fddc12f0528385ce0d3374455¢.pdf

7. Kyspmuna H.A. Buorexnomorus [yueOHOe mocoOue]. http://www.biotechnolog.ru/
2016.

8. Oxmreitn W.JI. Kypc mwmronmormm mkona «MHTemnekryam». — Pexxum mocryma:
https://www.youtube.com/playlist?list=PL NaL MqSphOLayFrIFIXMu7f6UxdCqgGo5j

9. Ipaktukym mo ¢usuonoruu pacrenuit / [lox pen. B.b. MiBanoBa — M.: Akanemus,
2004. — 144 c.

10. ¥Yamnc C. I'eretndeckas ogucces yenoBeka. M.: AnbninHa HOH-ukmH, 2019. 364 c.

11.1lImun P. HarnsgHas OWOTEXHONOTHS W TeHeTWueckas wmkeHepus / pen.. T.IL
Mocomnosa, pen.: A.A. CuntomuHs, nep.: A.A. Bunorpaznosa, nep.: A.A. Cunronus, P.
[MMmupa. — 2-e uzn. (31.). — M.: Jlaboparopus 3nanuid, 2015. — 327 c.

12.Cells: The web site to accompany Benjamin Lewin’s text CELLS.
http://bioscience.jbpub.com/cells/Default.aspx

13. Microbium: Poccwuiickuii MukpoOuoaornyeckuii moprai. http://www.microbium.ru/

14. Sullivan, J.A. CELLS alive! (https://www.cellsalive.com). Published and updated
continuously since May, 1994,
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JAUATHOCTUKA PE3YJIBTATOB OCBOEHUS ITPOI'PAMMBI

IIpumepbl OLIEHOYHBIX CPEACTB

YpoBensb cioxnoctu 1
Tect 1

1. Pacnpenenure npenaparsl Ha JIBe IPYNIbI: A) Te, KOTOPbIe HY?KHO PACCMaTPUBATh MO/
MHKPOCKONOM (B mpoxoasimieMm cBere); B) Te, koTopble HY:)KHO paccCMaTpUBATh MOJ
OMHOKYJISIPOM (B MaJa0IileM CBeTe)

1) xoxxuna aucra repaHy; 2) ceMeHa OAYBaHUMKA; 3) IOINEPEUHbII Cpe3 JA0XKAEBOrO uepBs; 4)

CBEpYOK (BHEIIHEE cTpoeHuE); 5) nHdy3opus Tydenpka; 6) mayk

110l MUKPOCKOTIOM (B MPOXOJISIIIEM CBETE) 1101 OMHOKYJISIPOM (B MaJJAIOIEM CBETE)

2. Ha pucynke n300pakeH MUKpOTpenapar:

a) TIOTIEPEYHBIH cpe3 T0KIEBOTI0 YepPBs;
0) GaxTepus;

B) KOXKHUIIA JIUCTA PACTEHUS C YCTHULIAMU;
I') KOXKHIIA JIUCTA pacTeHHS 0€3 yCThHIL

@ Image by John Adds

Tect 2
Bapuanrt 1
[Tepeuncnure mpaBuia paboThl C MUKPOCKOIIOM

PaccmoTrpuTe MuKpornpenapar KOXKHUIbI Jyka. 3apucyire. Onpenenure yBenudenue. Kakoil Ha
caMoOM JieJie pa3Mep KIETKH, KOTopyro Bl 3apucoBanu?

Ha xakyto ¢purypy nmoxoxu KJieTku (Kpyr, NpsiMOYyTroJIbHHUK, TPEYTrOJbHUK)?

B ueMm 3HaueHMEe KOXKUIIBI IS paCTeHI/IH?
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Bapuant 2
[Tepeuncnure npaBuia paboThl ¢ MUKPOCKOIIOM

PaccmotpuTe Mukpomnpenapar 3nuAepMbl JTUCTA TepaHu. 3apucyite. OnpeneanuTe yBeInUeHUE.
Kaxkoii Ha camom zene pazMep KJIeTKH, KoTopyto Bel 3apucoBaiin?

Kakyto ¢popmy umeroT kieTku?

B ueMm 3HaueHue 15 pacTeHUs TOW TKaHU, KOTOPYIO Mbl BUJIUM Ha Ipernapare?

YpoBeHb CJI0KHOCTH 2

1. Onpeaenure MUKpoONpenapar, NOANUIINTE TO, YTO HA HEM M300paKeHO

2. Omnpeneaute mukponpenapart. Bykpoii «K» 0003HaubTe Ty ero 4acrtb, rjie camble
KpynHble Ki1eTKu. [lo BO3MOoKHOCTH MOANMIIKTE APYyrHe YacTH npenapara.
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