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Pa3nes 1. KoMmniiexkc 0CHOBHBIX XapaKTePUCTHK JONOJHUTEIbHON 001e00pa3oBaTe/IbHOM
NPOrpaMMbI
1.1. ITosicHnTeIbHAS 3aNIUCKA
JlononmHuTeNbHAA 001Ie00pazoBaTenbHas o0Iepa3BuBaromas nporpamma «XuBas 6uosiorus»
(manee [Iporpamma) eCTECTBEHHOHAYYHOW HAMpPaBICHHOCTH. Y poBeHb [Iporpammbl — 6a30BbIH.

1.1.1. HanpasiieHHOCTb NPOrpaMMblI

JlononHurenbHas 001eodpazoBaTenbHas ooliepa3BuBaolias nporpamma «Kupast Ouosorus»
HMMEET €CTECTBEHHOHAYYHYIO HAaIIPaBJIEHHOCTb.

1.1.2. AKTyaJIbHOCTH IPOrPAMMBI.
OpHol M3 KJIIOYEBBIX 3ajjad JOMOJIHUTEILHOTO 00pa30BaHUs Ha COBPEMEHHOM JTarle SIBISETCS
npodeccuoHaNbHas HaBUTAlUMs W (QPOPMUPOBAHUE KOMIIETEHIUHA, HEOOXOJUMBIX ISt
npodeccrnoHabHOr0 00pa3oBaHusl B OynyiieM. B unucino npHopUTEeTHBIX HaNlpaBJIEHUN pa3BUTHS
SKOHOMHKH KamyXckoil 001acTH BXOAST OTpaciu M cephl, CBA3aHHBIE C HCIIOJIb30BAHUEM
arpornpOMBIIUIEHHBIX M OHOTEXHOJOTMH. YCHEIIHO pa3BUBAETCs CEKTOp JeueOHOro jena,
(dapMalleBTUKH U OMOMEAMIIMHCKUX HCCleIoBaHMN. B opranmzanusx BbIciIero oOpa3oBaHUs
OTKPBITHI CIEMATIBHOCTU AJISl OJArOTOBKHU CIIEIMAIUCTOB B JaHHBIX cdepax. [loaTomy ocolyro
aKTyalbHOCTb TPUOOpETAET MOATOTOBKA A0UTYpUEHTOB. OTHUM U3 BaKHEHIINX M HEOOXOAUMBIX
CPEIICTB TaKOM MOATOTOBKH SBJISIETCS JOTIOJHUTEIbHOE 00pa3oBaHKe MIKOJIbHIKOB. B Kamyxckoit
00/1acTH B TE€YEHUE HECKOJIBKHUX JIET NMPOXOJUT PETMOHAIBHBIN 3Tall KOHKYpCA IO BBISBJICHUIO
OJIapEHHBIX Y4alllUXcd B OOJACTH HCCIIEAOBATENbCKOM M IPOEKTHOM JEATENBbHOCTH IO
HaIpaBJICHUSAM «ATPOIPOMBIIIIEHHBIE U OUOTEXHOIOTUN» U «I €HeTHKa, NepCOHaNU3UPOBAHHAsS
U [IPOrHOCTUYECKasd MeUIIMHAY. OJHaKO B 00pa30BaTEIbHBIX OPraHU3alUsAX PerMOHa HE CO3/aHbl
YCIIOBHSI 17151 MACCOBOI'O O3HAKOMJICHHS yYaIllUXCs C IPAKTHUECKOM U POEKTHON eSITEIbHOCTbIO,
Oazupyrouieiics Ha OMOJOrMYecKUX 3HaHUAX. HeoO0XoamMmocTh IpPEeojoJIeHUs] TaKoro paspbiBa
yKa3blBae€T Ha aKTyaJbHOCTh Pa3pabOTKM M BHEIPEHUS COOTBETCTBYIOLIEH MOMOJIHUTEIBHOM
oO1iepa3BUBaloOIIEl MPOTrPAMMBI.
buotexHonornyeckoe o0pazoBaHHE SBISETCS YPE3BBIYAMHO BOCTPEOOBAHHBIM HE TOJBKO B
Kanyxckoit obnactu, Ho U B Poccun B nenom. O6 3TOM CBHUIETEIBCTBYET BOCTPEOOBAHHOCTH
IUTAaTHBIX KYpCOB MO OHOTEXHOJOruM (Hampumep, LIeHTp MoOJI0JIeKHOTO0 HMHHOBALIMOHHOTO
TBOpPYECTBA u TEXHOIIapK «mxuHUpUYM» MITY UM. H.O. baymana,
https://inginirium.ru/courses/biotechnology-9-11), pa30BbIX IIaTHBIX 3aHATUH U UTP (HAaIIpUMED,
napk «3apsbe», https://www.zaryadyepark.ru/education/11932/), a Taxke pacnpocTpaHEHHOCTb
OMOKBAHTYMOB B CE€TH JETCKUX T€XHOMAapKOB «KBaHTOpHYMY.
Haxkower, roBopsi 00 akTyaJbHOCTH JOTIOJIHUTENILHOTO 00pa3oBaHus TeMaTHku «buonorus ams
MPAKTUYECKON JesITEeIbHOCTH YEJIOBEKa», HEOOXOIMMO paccMaTpuBaTh HE TOJBKO OTOOp

Oyayumux OHOJOTOB, OHMOTEXHOJIOTOB, OWOMHXEHEPOB, HO U (OopMUpOBaHHE MPAKTHKO-
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OPUEHTUPOBAHHOTO OMOJIOTHUYECKOTO KPyro3opa BCEro HaceleHus. Beab ceromHs Kakibli
YeJOBeK OIlylmaeT Ha cebe OMOJIOTHI0O KaK MOLIHEWIINA HWHCTPYMEHT TpaHchopManuu
OKPYKAIOIIEro MUPa, a OKOJIOONOJIOTUIECKHE TEMbI CTAHOBSITCS OJIHUMH M3 CaMbIX MOIMYJISPHBIX
B CPEJCTBAX MAaCCOBOM MH(OpMAINH, BKITFOUAs <OKENTYIO IPECCY».

1.1.3. OTanumTeJbHBbIE 0COOEHHOCTH POrPaMMbI
OTnnuuTenbHbIE 0COOEHHOCTH AaHHOM 001ieo0pa3oBarenbHON [Iporpammel sBisleTCsS CUCTEMHO
- JIeSTETHHOCTHBIM MOJXOJ K BOCIHTAaHHIO W PA3BUTHIO OOYYAIOIIMXCS CPEACTBAMHU HOPM
HPAaBCTBEHHOCTH U KYJIBTYPBI TIOBEJCHHUS, TI€ Ha «(U3NOIOTUIECKOM YPOBHE» JIETKO U MPOYHO
MOAPOCTKH YCBOSAT 3HAaHUS IOBEJCHYECKOIO XapakTepa, KOTOpbIE CTAaHYT CTEPKHEM HX
MTO3UTUBHOTO MOBEJIEHUS B MOCIEAyIOUIeH KU3HU. [[puHINN MEeXIUCIUINIMHAPHON UHTETpaluu
MPUMEHUM K CMEXHBIM HayKaM (XUMHUsI, reorpadusi, SKOJIOTrUsl, FTeHETUKA)
[IpuHIMT KpeaTUBHOCTH MPEATNOIaraeT MaKCUMaJIbHYI0 OPUEHTAIMIO Ha TBOPUYECTBO peOeHKa, Ha
pa3BUTHE €ro NCUXO(PU3NYECKUX OIIYILIEHUHN, PACKPBITHS JTMYHOCTH.
Hapsiny ¢ rpynnoBeIMH 3aHSATHSIMH IpPEyCMaTPUBAETCS IIMPOKOE HCIIOJIb30BAHHE METOJ0OB
WMHIUBUAYAJIbHON pabOThl C peOEHKOM.
[Iporpamma mpenmnonaraeT MpUMEHEHHE 3/I0POBbECOEPETAIONINX MPUEMOB U METOJIOB. Y YeOHBIN
Kypc TIpelHa3HayeH Uil ydamuxcs 7-9 KJIaccoB M pacCMaTpHUBAECTCS KaK CaMOCTOSATEIbHBIN
peaMeT B yd4eOHO-BOCIIMTATEIbHOM IPOLIECCE.
Ilenaror Bo3neicTBYeT Ha SMOLMOHAIBHYIO Cepy MOJIPOCTKOB IMYTEM BKIIOYEHUS B 3aHIATHE
NICUXOJIOTUYECKUX SKCIEPUMEHTOB, TECTOB, YIPaKHEHWH, MEAarorMyeckux 3ajad, 3JIEMEHTOB

UTPBI, ESTEIBHOCTH, TBOPUYECTBA.

[Iporpamma coctaBieHa ¢ yd€Ttom oOpa3oBarenbHbIXx TipaB  jgered ¢ OB3 w
uHBanua0B. Opranuzanus o0pa3oBaTeIbHOIO IMpoliecca Mo JaHHOW MPOrpaMMe BO3MOYKHA C
y4E€TOM OCOOCHHOCTEH NCHUXO(pU3UYECKOTO PAa3BUTHUS KAaTErOpuil OOYyYaIOUIUXCS COIJIACHO
MEIUIIMHCKUM MOKa3aHUsM, JUTS CIEAYIOMINX HO30JIOTUYECKUX TPYIIIL:

- HapyUIEHHS OTIOPHO-ABUTaTEILHOTO anmapara (CKOJIHO03, INIOCKOCTOIHNE)

- loronenuyeckue HapymeHus (PoHeTuko-hoHeMaTHIeCKOe HEJJOPA3BUTHE PEUYH, 3aHKAHUE)

- COMaTUYECKH OcalIeHHbIC (4acTo OOJICIONINE JICTH).
1.1.4. AapecaTt nmporpaMmmbl

IIporpamma «KuBast 6nonorus» paccuntana Ha 1 rox oOyueHus. YUCIeHHOCTb AeTel B rpyrie
He Oonee 12-15 uenoBek. Bospact gereit or 12 no 14 ner. CocrtaB MOCTOSHHBIN, Habop

CBOOOTHBI.

1.1.5. O6beM nporpamMmsl, CPOK 0CBOECHMSA
KommuectBo wacoB — 72 4. B roji, 2 4. B HEACIIO.
Cpoku peanuzaiuu, GopMbl OpraHuzanuu ydeOHoW nesrenbHocTH Popma oOydeHHS: OYHAS.
Bospact ygamuxcs: 12 - 16 net (6-10 xiacc).

Cpoxku peanu3zanuu nporpammsl: 1 rox.
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OO11ast TpyA0€MKOCTh IPOTPaMMBI: 72 4aca ayIUTOPHBIX 3aHATHH.

Pexxum 3austuii: 1 3aHsaTHE B HEIEIIO IO 2 Yaca.

1.1.6. ®opmbI 00y4eHUs

[Tpu mIaHUPOBaHUU BOCIIUTATEIBHOTO MPOIECCa BKIIIOUAK0 0YHYI0 (POpMY pabOTHI C IETHMHU:

IPYIIIOBBIE TUCKYCCHH,

MpaKTUYEeCKHe PadOTHI C HATYPAIHLHBIMHU 00pa3lamu,

MpaKTUYECKHe PadOThI C HCTOYHUKAMH WH(POPMAIINH,

OJIMMITHAAbl U KOJIJIOKBUYMBI (aTTCCTaIII/IOHHI)Ie 3aH$ITI/I$[).

1.1.7. YpoBensb nporpamMmsl

TCOPCTUUCCKUC 3aHATUA C DJICMCHTAMU JICKIITUNU U BBPHCTHHGCKOﬁ 6CCCI[BI,

Nen/m

YPpoBeHb CJI0KHOCTH

KoaunuyecTBo yacoB

1

bazoBniit

72

1.1.8. Oco0eHHOCTH OpraHu3anuu 00Pa30BaTEILHOIO NMpPolecca

dopma peanuzammu 00pa3zoBaTEILHON MPOTPAMMBl - TPAIAUIIMOHHAS, a TAKXKE C TPUMEHEHUEM

JTUCTAHITMOHHBIX TEXHOJIOTUH U AJIEKTPOHHOTO 00YUYEHUSI.

1.1.9. Opranuzannonusie GpopMbl 00y4eHH S

[TporpamMmoii mpeycCMOTPEHO TTPOBEICHNUE 3aHITHI B pa3InyHOM (opMe, U B MHANBUIYaTHHOM,

U B TPYNIIOBOM, U B KOJUIEKTUBHOA.

Jlns HauOosiee MPOYHOrO 3aMIOMUHAHMS MaTepuana MPOBOAATCS KOMOWHHUPOBAHHBIE 3aHATHA,

KOTOPBIE COCTOSIT U3 TEOPETUUECKOM, TPAKTUYECKON U MPOECKTHON YacTEH.

HpaKTI/ILIeCKI/IC 3aHATUSA IPOBOAATCA KaK B IIOMCIICHUHU, B T.4. C UCIIOJIB30BAHNEM COBPEMCHHOTI'O

o0opynoBaHus, Tak U BO BpeMsi dKcKypcuid. [Ipu npoBeneHnn 3aHATHIA HCTIONB3YIOTCS TPU (GOPMBI

paboTHI:

® JICMOHCTpallMOHHAasd, KOrJga o6yqa}01uI/Iec;1 CIIymaroT 00BICHEHUS ncgarora u Ha6J'IIOI[aIOT 3a

ACMOHCTPAIlMOHHBIM 3KPaHOM Ha CBOUX MECTaX;

.q)pOHTaJ'ILHaH, Korga 06yqa}0umec;1 CUHXPOHHO pa6OTaIOT o yupaBJICHUCM II€arora,

® CaMOCTOATCI/IbHAaA, Korjga O6y‘IaIOH_II/IeCH BBIIIOJIHAKOT WHAWBUAYAJIIBHBIC 3alaHUSA B TCUCHUC

YaCTH 3aHATHS UM HECKOJILKHUX 3aHATHH.

1.1.10. Pexxum 3ansaTuin

I'on Hponosxurten | llepuognunocts | Konmnuecrso | Koammuecrso | Kosmmuecr
o0y4eHus bHOCTH B He/AeNII0 4acosB B YacoB B IroJl | BEHHBIN
3aHATHA HeJeTH0 COCTaB
1 ron 2 Jaca 1 pa3 2 yaca 72 4aca 12-15
4eJI0BEK

1.1.11. SI3bIK porpaMmsl

HpCHO,Z[aBaHI/IC BeIETCA Ha PYCCKOM S3LIKC.

1.2. Ileab ¥ 3a1a4i NPOrpaMMbl

1.2.1. Heas nporpaMmmsl




Lleas o0pa3oBaTe1bHOIl MporpaMmel: GopMupoBaHue 6a30BBIX KOMIETEHIMH, HEOOX0MMBIX
UL pa3BUTUSA I/IH)KCHCpHO-GI/IOHOFI/I‘-ICCKOFO MBINIJICHHUA IIKOJIBHHUKA.

1.2.2. 3apaym nporpamMmsl

3agauu: e (GopMHpPOBAHME YCTOMYMBOTO IMO3HABATEILHOTO HWHTEpEca K OHOJIOTHYECKUM
(byHIaMEHTAILHBIM U TIPUKIIAHBIM JIUCIUIITHAM,
e (opMupoBaHHE TMOHMMAHUS 3aKOHOMEPHOCTEH MEXaHU3MOB (HYHKIMOHHPOBAHUS IKHUBBIX
CUCTEM, YMEHMs OINpPEAEATh MOAXOJbl K MU3YYEHUI0 U KOHCTPYMPOBAHHUIO UBBIX CHUCTEM Ha
OCHOBE ATOTr0 IOHUMAaHUS;
e (QopMupoBaHHE HABBIKOB pPabOThl C OHOJIOTHYECKUM OOOpYJAOBaHHEM M MaTepHaIaMu
(MHKpOCKOIIUPOBAHUE);
e (QopMUPOBAaHHE YMEHHUS MPOBOJUTH OUOJOTUYECKHI SKCIIEPUMEHT, OpPraHU30BBLIBATH
HaOJ0/IeHNe 3a 00BEKTaMH JKUBOM IPUPO/IBL.

1.3. Conepskanue nporpamMmsi.

1.3.1. Y4eOubIid njian

Neni/n | Ha3zBanue pa3aena/TeMbl KoaunuectBo yacos ®opmbl
Bcero | Teopusi | IlpakTuka arTecTauuu
(KOHTPOJIST)
1 Beenenue. Kussie 2 2 -

OpraHu3Mbl KaK MalllMHBI 1
KakK IEJIOCTHOCTH.

1.1. | Bxonnas JIMarHOCTHKA. 1
JKuBble oOpraHu3sMbl Kak
«OJyIIEBJICHHbIE
aBTOMATBD».

1.2. | Opranusm Kak CTPYKTypa 1
u KaK porecc.
O3HakomIIeHUE c

y4eOHBIMU TMOMEIICHUSIMHU
U TEXHUKON 0e30MacHOCTH
B o0Opa3oBaTebHON
OpraHu3aIiH.

2 MuKpoCKOn — BaKHEHUIIUN 2 - 2 Jlaboparopnast
WHCTPYMEHT OnoJiora paborta

2.1 | Kakue MUKPOCKOTIBI 1 JlaGopaTopHas
ObIBaroT. TexHuKa pabOThI paborta

co CTaHJIaPTHBIM
OTNITUYECKUM
MHUKPOCKOTIOM.

2.2. | Texuuka  6e30MacHOCTH 1
pu paboTe B
71a00paTOPHH.

[\®)

3 Ha BcTpeuy ¢ kneTkoit 22 20

[\

3.1. | Knerka — eqUHHIIA
CTPOEHHSI )KUBOTO.




3.2. | CamocrosiTenbHOE JlaGopaTopHas
W3TOTOBIICHUE paborta
MUKPOIIPENapaToB
SIHJIEPMBI JIUCTA.

3.3. | IlyreumecTBue 1O KIETKE. JlaGopaTopHas

pabota

3.4. | 3HaKOMCTBO c Jlaboparopnast
MUKpoOIpernaparamMmu pabota
KHBOTHBIX.

3.5. | PazHooGpazue KJIETOK JlaboparopHnast
pacTeHuil:  KuUBBIE U pabora
MEpTBbIC KJICTOYHBIC
AIIEMEHTBHI, KJIETKH C SIIPOM
u 6e3 sjpa.

3.6. | PazHooOpa3ue KieTok Ha JlaboparopHas
npumepe MOTIEPEYHOTO pabota
cpe3a cTebOns. 3HaueHHE
KJIETOYHOM CTEHKU.

KakoBa cyap0a pasHbIX
THUTIOB KJIETOK.

3.7. | PaznooOpasue KJIETOK JlaboparopHas
KUBOTHBIX (Ha Tpumepe pabota
HECKOJIbKUX THIIOB TKaHEH
MMO3BOHOYHBIX).

3.8. | HaGmonenue 3a JlaboparopHas
JBY)KEHUEM LIUTOIIA3MBbI B pabota
pacTUTENBHBIX  KJIETKax
(amones, BAJITUCHEPHS,

TpaJCCKaHITNA).

3.9. | OnpeneneHne  CKOPOCTH JlaGopaTtopHas
JBWDKEHUS  LIUTOIUIA3MBI. pabota
JIBM)KEHUE XJIOPOIUIACTOB
B KJIETKaX PSCKH.

3.10. | JIBW>KeHHE YCTHUII.

3.11. | 3HaKkoMCTBO c JlaGopaTopHas
I1a3MOJIM30M u pabota
JeTIIIa3MOJIU30M.

CpaBHeHue
[IPOHUIIAEMOCTH MeMOpaH
KHUBBIX U MEPTBBIX KJIETOK
o OKpAaIIMBAHUIO
pacTBOpa MUTMEHTOM.

3.12. | [loBencnue YKUBOTHOM JlaGopaTopHas
KIICTKH B pabota
TUIIEPTOHUYECKUX u
TUIIOTOHUYECKUX
pacTBOpax.

3.13. | BeisiBIeHHE  KUBBIX H JIabopatopHas
MEpPTBBIX  PAaCTHTEIbHBIX pabota

KJICTOK npu IIOMOIITH
OKpalllMBaHU4.




3.14.

OnuMnouaga 1o TEeMeE
«Knerkay

Kusas cucreMa u
OKpYy»Karolas cpena.
Brenenue B
OHOJIOTHYECKUN
SKCIIEPUMEHT.

18

14

4.1

KusuenesrenbHOCTD
KJIETKHA M OpraHu3Ma.

JlaboparopHnast
paborta

4.2.

CriocoOsr M3MEpEHUs
JBIXaHus ¥ POTOCHHTE3A.

JlaboparopHnast
paborta

4.3.

®dopma KJIETOK B
3aBUCHMOCTH OT YCIIOBHU
Cpelbl.

JlaboparopHnast
paborta

4.4.

Anamms SMUAEPMBI
JIUCTBEB  OJHOTO  BHJA
pacTeHus B pa3HbIX
YCIOBHSIX.

JlaboparopHnast
paborta

45.

A30yka OHOJOrHYECKOIrO
HKCTIEPUMEHTA.

4.6.

3akiiaika dKCIEpUMEHTa
110 KYJIbTUBUPOBAHUIO
pactenuii. OOpaboTka u
II0CEB CEMSH OJHOTO HWJIU
HCCKOJIBKHUX BUI0B
pacTeHMH  Ha  yYalkax
Iletpu u / unm MeroaoM
PYJIOHHBIX KYJIBTYP.

JlaBoparopHas
paborta

4.7.

3aknagka AKCIEPUMEHTA
1o KyJIbTUBUPOBAHUIO
pacTeHui. [evicTBue
TSOKENBIX ~ METaUIOB |
(hakTOpOB pocra.

JlaGopaTtopHas
paborta

4.8.

Cusatue wu  oOpaboTka
pe3ynbTaToOB
JKCIIEpUMEHTA o
KYJIbTUBUPOBAHUIO
pacTeHu. N3mepenue
MOP(OTIOTHIECKUX
MIPU3HAKOB  IPOPOCTKOB.
3aHeceHue B TaOmUILy.
[TocTpoenue nuarpamm.

JlaGopaTopHas
paborta

4.9.

DepMeHTHI -
YIUBUTENbHBIN 00BeKT
OMOIOTHH.

JlaGopaTopHas
pabota

4.10.

JleficTBe  CIIOHBI  Ha
Kpaxmail.

JlaGopaTopHas
pabota

4.11.

AKTHUBHOCTb Kartajassl B
PACTUTCIILHBIX TKAHAX.

JlaGopaTopHas
pabota

4.12.

Onpenenenue
TEMIIEPATypHOTO  TMOpOra
KOaryJsiiiiy OEJKOB.

JlaGopaTopHas
pabota




5 Muxkpoopranu3zmbl - 16 14
OCHOBHOE CPEICTBO
MIPOU3BO/ICTBA B
OMOTEXHOJIOT HH.

5.1. | MukpoObI: BBEeJICHHE. 2

5.2. | BonHble opraHusmbl 1OJ 2 JlaGopaTopHas
MHUKPOCKOTIOM. pabota

5.3. | Opranusmsl noJt 1 JlaboparopHnast
MHUKPOCKOTIOM: oT pabota
9YKapHOT K IPOKApUOTaM.

[InecueBble TpUOBbIL.
Muuenuii u ciopsl TpuOOB.

5.4. | OnHOKIETOYHBIEN u 1 Jlaboparopnast
«MHOTOKJIETOYHBIE pabota
rpudsl.  [{uanoGakrepumu.

AKTHHOMUIIETEI

5.5. | Meronpl mpUrOTOBICHUS 2 JlaboparopHnast
npenapaToB pabota
MUKPOOPTaHU3MOB.

Hpoxoku. JlaktobakTepun.

5.6. | Metoapl TPUTOTOBIICHUS
MpernaparoB
MHUKPOOPTaHU3MOB.

5.7. | Cnopoo0Opa3ytomue 1 JlaGoparopnast
OakTepuu. Cennas pabota
najgouka  (kapTodenbHas
TaJI0yvKa).

5.8. | KynpTuBHpOBaHUE 2 JlaGopaTtopHas
MUKpoopranu3moB. Iloces pabota
OakTepuii OTIEUaTKH PYK,

MOHET, MaTtepuan C
MUIIEBBIX MPOJYKTOB.

5.9. | KynbTuBupoBanue 2 JlaGopaTopHas
MUKPOOPTraHU3MOB. pabota
AHanu3 KOJIOHUH.

5.10. | Xumnyeckue METOALI B
JTMarHOCTHKE
MHUKPOOPTraHHU3MOB.

5.11. | Onpenenenue pH. 1 JlaGopaTopHas
Omnpenenenue pabota
okpamuBaHus mo ['pamy.
3HayeHue M3y4aeMbIX
CBOMCTB B OMOTEXHOJIOTUU
U MEJIUIMHE.

6 buonorus 10 6
npodeccruoHaIbHON
JIeATeNbHOCTH

6.1. | JHK — rnaBHas MoJsiekyna:

CTpoeHue, uHpopManus,
METOJbl  BBIACICHUS H
aHaJmn3a.

6.2. | buonorus B 2 JlaGopaTopHas
KPUMHHAIMCTHKE. pabota




6.3. | buounpopmaruxa " 1 1 JlaGopaTopHas
OnouHxeHepus. DJKCKypc B pabora
IporpamMMmbl Uil aHAJIN3a
resoma. Kak  MOxHO
KOHCTPYHUPOBATh T€HOM.

6.4. | Pa3zpabotka uaen 2 JlaGopaTopHas
MIPOEKTOB 1o TeMe pabora
«buosorus JU1sL
MPAaKTUYECKOMN
JESATEITbHOCTH YEJIOBEKa

6.5. | OGcyxnenue uaeu 1 1 JlaboparopHnast
IIPOEKTOB 1o TeMe pabota
«buosorus JU1sL
MPAKTUYECKOMN
JeSITEITbHOCTH YEJIOBEKa

7 Wrorosas arrecranus 2 - 2 TectupoBanue
Hroro 72 14 58

1.3.2. Conep:xanue yueOHOI0 MjiaHa
Tema 1. BBenenne. ’KuBbie OpraHu3mMbl KaK MAIIMHBI U KAK IEJIOCTHOCTH
Bxonnas nuarnoctrka. JKuBbie OpraHn3Mbl Kak «OIyIIEBICHHbIE aBTOMAThI». | €eHETHUECKUI KO
n nporpamMmHbli kon. CamoopraHuzanus M SHTponusA. Bompoc O NpPOMCXOXKIEHUH >KU3HU.
['panutpr Moenu «OMOJIOTHYECKUE MAIIMHBDy. [[poTHBOMOCTaBIIEHHE OpraHu3Ma U MEXaHU3Ma.
OpranusMm Kak CTpyKTypa M Kak mnpouecc. O3HakOMJIEHHE C Y4eOHBIMH TOMEIIECHUAMU U
TEXHUKOU 0€30MacCHOCTH B 00pa30BaTEIIbHON OpraHU3aIlHH.

Tema 2. MuUKpoCKON — BaskHeH M HHCTPYMEHT 0Ho0JI0Ta

[TpuHiunel paboThl MUKPOCKOIA B CPaBHEHHH C YEJIOBEYECKMM Tria3oM. Kakue MUKpPOCKOIIbI
ObIBat0T. UTO MOKHO U HEJNb3sl YBUAETh B Halll MUKPOCKOM. TexHHKa paboThl cO CTaHIapTHBIM
ONTUYECKUM MHUKPOCKOIOM. TexHrka 0e301macHOCTH Ipu padoTe B JabopaTtopuu.

Tema 3. Ha BcTpeuy ¢ KJIeTKOM

Knerka — equHMILIa CTPOCHUS JKUBOTO.

Knerka kak orpanuyeHHoe mpocTtpaHcTBo. HabmoneHue rpanun Mexay KiIeTKaMH Ha Ipumepe
snuJiepMBl Jucta. PasHooOpasue Gopmbl KIETOK.

[TyremecTBue 1o KJIETKE.

3aHATHE HANpPaBICHO Ha O3HAKOMJIEHHE (aKTyaJIM3alUI0 3HaHWM) O (YHKUUAX KIETOYHBIX
CTpyKTyp. B 3aBucumoctu 0T Bo3pacta (YpOBHS MOJIIOTOBKM) YYALIUXCS MCIIOJIB3YIOTCS
pas3IUYHbIE UIPBI.

3HAKOMCTBO C MUKpOIIpenapaTaMu KUBOTHBIX.

[Tonepeunslit cpe3 yepBs, TOTAIBHBIN IpenapaT pakooOpa3HOro, Mpenapar TKaHH O3BOHOYHOTO.
Knerku mbl BuiuM uinu He kieTku? Pazmeps! kietok. [loueMy )KMBOTHbIE KJIETKH, KaK MPaBUJIO,
Mmenbye? Kakue KIeTKH JTOJKHBI ObITh CaMbIMU KPYMHBIMU? POpPMBI U METOMBI: MPaKTHUECKast

paboTa (C MUKPOCKOIIOM M TOTOBBIMH MUKpPOIIpenapaTaMu), 3BpucTHUYecKas Oecena.
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PazHooOpa3ue KIeTok pacTeHU: )KUBBIE U MEPTBBIC KIIETOYHBIE SJIEMEHTHI, KIIETKH C SAPOM U 0e3
sanpa.

PazHooOpasue KIIETOK Ha MpuUMepe MOMEepedHoro cpesa crelist. 3HaueHUe KIETOYHOM CTEHKH.
KakoBa cyap0a pa3HbIX TUIIOB KIETOK.

PaznooOpa3ue KIeTOK )KUBOTHBIX (HA MPUMEPE HECKOJIBKUX TUIIOB TKaHEH MO3BOHOYHBIX).
Knerku ¢ sapom u 0e3 sapa. 3HaueHue snpa. llpuem ypanenus sigpa B OMOTEXHOJIOTHH.
CTBOJIOBBIE U CTICITUATU3UPOBAHHBIC KJIETKH. ICTOYHUKM CTBOJIOBBIX KJIETOK.

JIBM>KEHME IUTOTLIA3MBI.

HaGmoenne 3a JBWKEHUEM IMTOIUIA3MBI B PACTHTEIBHBIX KJIETKaX (2J10Jesl, BALTHCHEPHS,
Tpaneckanuus). OnpeneneHue CKOPOCTU ABWKEHHUS LUTOIIa3Mbl. J[BUJKEHHE XJIOPOILIACTOB B
KJIETKaX PSICKHU.

JIBM>KEHWE YCThHII.

DopMBl U METOJIBI: MpaKTUUecKas padboTa (¢ MUKPOCKOTIOM M TOTOBBIMH MHUKpPOTIpErapaTaMu),
IBpHCTUYECKas Oecella, pacckas.

Texymmuii KOHTpOJbL: HAOMIONEHHE 3a TPAKTHYECKOW paboToi, TMpoBEpKa PHUCYHKOB.
[TnazmaTudeckast MeMOpaHa — OCHOBA JKU3HEIEATEIbHOCTH KIETKH.

3HAKOMCTBO C IJIa3MOJIM30M U JAeriazMoin3oM. CpaBHEHHE TPOHUIIAEMOCTH MEMOpaH KHUBBIX U
MEpTBBIX KJIETOK MO OKpAaIIMBAaHHUIO pacTBOpa MUIrMeHTOM. [loBeneHue >KMBOTHOW KIIETKH B
TUIIEPTOHUYECKUX U TUIIOTOHUYECKUX PACTBOPAX.

BrIsiBIIEeHME )KUBBIX M1 MEPTBBIX PACTUTENIBHBIX KJIETOK IPU MOMOIIX OKpamnBaHus. PopMsl 1
Omumnuana o teMe «Kietkay

Tema 4. ’KuBasi cucteMa n okpy:xamouias cpena. Beeagenue B 0M0JI0rH4ecKuii IKCIEPUMEHT
KuznenesTenbHOCTh KIETKH U opranu3ma. CrocoObl U3MepeHHsl JbIXaHus U (POTOCUHTE3A.
dopma KIETOK B 3aBUCUMOCTU OT YCIOBHUU cpeabl. AHAIM3 3MUACPMBI JIMCTHEB OJHOTO BUJA
pacTeHus B pa3HbIX YCIOBUSX.

A30yka OHOJIOTrHYEeCKOT0 IKCIIEPUMEHTA.

Kak obecrieunth oqHOpOAHOCTH yciaoBuil. [loBropHocTs. CocTaBiieHue MIaHOB SKCIIEPUMEHTA U
ux o0cyxeHue

3aknazka 3KCIEpUMEHTA 10 KyJbTUBUPOBAHUIO PACTEHUI

O06paboTka ¥ IOCEB CEMsIH OJIHOTO WJIM HECKOJBKUX BUAOB pacTeHUH Ha yamkax [letpu u / unm
METO/IOM PYJIOHHBIX KYIbTYp. JlefiCTBHE TSHKENbIX METAUIOB U ()aKTOPOB POCTA.

CHaTre u 00paboTKa pe3yabTaTOB SKCIEPUMEHTA M0 KyJIbTUBUPOBAHUIO pacTeHuil. Mi3mepenue
MOP(OJOTrHUECKUX MPU3HAKOB MPOPOCTKOB. 3aHeceHue B Tabnuiy. [locTpoenue auarpamm.
DepMeHTHI — YAUBUTEIbHBIN 00BEKT OMOJIOTHN

@opMBI M  METOMABI: DJIEMEHTHI JIEKIHH, JIEeMOHCTpalysi W300pa3uTeNbHON HATJIATHOCTH,

OBPHUCTHUYCCKAA 6CCCI[8., pa60Ta C 3JICKTPOHHBIMHU pECypCaMHU.

10



JIelcTBHE CIIIOHBI HA KpaxMall
AXTUBHOCTB KaTajas3bl B PACTUTENbHBIX TKAHAX
Omnpenenenre TeMIepaTypHOTO MOPOra Koaryisiiu OeIKoB
Tema 5. MUKpoOpraHu3Mbl — OCHOBHOE CPeICTBO NPOU3BOCTBA B OMOTEXHOJIOTUH
MuKkpoOBbI: BBEICHHE.
Otnuunst Oakrepwii OT dykapuoT. Pa3smepsl OakTepuid, OJHOKIETOYHBIX JSYKAPHUOT U KIIETOK
MHOTOKJIETOYHOTO opranusma. Kak yBuners 0akreputo. Crepuinzanus, DUTaTeabHas cpesa.
Boanbie opranu3msl 1101 MUKPOCKOIIOM.
[logxonpl K pacrno3HaBaHUIO OCHOBHBIX TPYII JKUBBIX OpPraHU3MOB. MHOTOKJIETOYHbIE
KUBOTHbIE, UH(Y30pHH, IBTIICHOBbIE, 3€JIEHbIE BOJOPOCIH, TUaTOMOBBIE BOJOPOCIH.
Opranu3mMbl 10 MUKPOCKOIIOM: OT 3YKapUOT K IPOKapHOTaM.
[TnecueBbie rpuObl. Munienuii u criopbl rpu0oB. «OHOKIETOYHBIE» U «KMHOTOKJIETOUHBIE) TPUOBI.
[MunanoOaktepruu. AKTUHOMHUIICTHI
MeTo/1bl TPUTOTOBJIEHUS MPENapaToB MUKPOOpraHu3MoB. Jpoxoku. JlaktoOakrepuu.
MeTo 1l TPUTOTOBJIEHUS IIPETapaToB MUKpoopranu3MoB. CriopooOpa3yromiue oakrepun. CeHHas
najoyka (kaprogenbHas Majouka).
KynbruBupoBanue mukpoopranuzmoB. [loceB Oakrepuit OTmedyarku pyk, MOHET, MaTepHal ¢
MUILIEBBIX POIYKTOB.
KyneTrBUpOBaHNE MUKPOOPraHU3MOB. AHAJIN3 KOJIOHUU
XWUMUYECKHME METOJIbl B JIMArHOCTUKE MHKpoopranu3zMoB. Omnpenenenue pH. Onpenenenue
okpamuBanus 1o ['pamy. 3HaueHne U3y4yaeMbIX CBOICTB B OMOTEXHOJIOTUU U METUIIUHE.
Tema 6. buoJsiorusi B npogecCHOHAJIBbHOM 1eATEILHOCTH
JIHK — rnaBHas Mosekyna: cTpoeHue, HHpopMaIus, METO bl BbIJICICHUS U aHAIIN3a
buosorus B KpUMUHAIUCTHKE.
buounpopmaruka n 6uonHxeHepusi. IKCKypc B MporpamMmbl JJisi aHanu3a reHoma. Kak MoxHO
KOHCTPYUPOBATH F€HOM.
Pa3paboTtka uzeii mpoekToB 1Mo Teme «bHOoNOTHS ISl MPAKTUYECKOW NEATEIbHOCTH YEIOBEKa»
OO6cyxaeHue uaen MpoekToB Mo TeMe «bronorus A NpakTUYecKOi AeATeIbHOCTH YeJI0BEeKa
Tema 7. UToroBasi arrectanus
3aKIII0YUTENbHOE 3aHATHE - KOJTIOKBUYM MOXeT IpoBOAUTHCS B (hOpMe OJIMMIINA/IbI, 3a4eTa UK
CMOTpa JOCTHKEHUH 3a IPEbIIYIINE 3aHATHS.
1.4.Ilnanupyemble pe3yJibTaThl

IMpeamerHbie

e OyayT chOpMHUPOBAHBI TPEICTABICHUS O OWOJOTHMYECKOM 3HAaHUU U €ro MPaKTHYeCKOM
MCIO0JIb30BaHUU (OMOTEXHOJIOTHS, OMOUHKEHepHs, OnonH(opMaTrKa, OMOMETpHUYECKHUE TaHHBIE,
OuoJoTHYecKas SKCIepTH3a):
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e Oyner cOpMHUPOBAHO OHMOJOTMYECKOE HAYYHO-MPAKTUICCKOE MBbIIUICHHE (TIOHUMaHUE
3aKOHOMEPHOCTEH (DYHKIIMOHHPOBAHUS KUBOW MPHUPOJIBI, OCHOBAHWN METOJOB W IOIXOJOB
W3Y4YEHUS U U3MEHEHUS KUBBIX CUCTEM);

ByayT cdopmupoBaHbl yMeHHUS:

® 110JIb30BaThCsl MUKPOCKOIIOM;

® pacro3HaBaTh MO0 MHUKPOIMpENnapaTaM PacTUTENIbHbIE U >KMBOTHBIC TKaHHU, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB;

® TOTOBUTB HECJIOKHBIE MUKPOIIPENapaThl PACTUTEIbHBIX TKAaHEH U MUKPOOPTaHU3MOB;

® OpraHU30BHIBATH OMOJIOTUYECKUIN IKCIIEPUMEHT;

® OpPUEHTHUPOBATHCSA B PA3IMYHBIX CIIOCO0AX MPEACTABICHUS HAYYHBIX JAHHBIX B OHOJIOTHH.
MeTanpeamMeTHble

e BRBiaJeHUE HHPOPMAIMOHHO-JIOTHICCKIMH YMEHHUSAMU: OINPEICISITh IOHATHS, CO3]aBaTh
00001IeHNs, YCTaHaBIWBATh AHAJIOTHH, KJIACCU(PHUIIMPOBATh, CAMOCTOSTEIHLHO BBIOMPATh
OCHOBAHUSI U KPUTEPHUH ISl KiIacCU(PHUKAIIUU, YCTAaHABIMUBATH MPUYMHHO-CIICJICTBEHHBIE CBSI3H,
CTPOUTD JIOTUYECKOE PACCYKACHHUE, YMO3AKIIOUCHUE U JeJIaTh BHIBOJIBI;

® YMETh MHTEPIIPETUPOBATH JTAHHBIE B CBETE BBHIMOIHIEMOTO 3a/IaHNUS,

® IIPOBOJIUTH TPAMOTHYIO M apTYMEHTHPOBAHHYIO OIICHKY

® Pa3BUTHE KPUTUUYECKOTO MBIIICHUS TTPU padOTe ¢ OMOJIOTUUECKUMU (haKTaMH: COMTOCTABIICHUE,
yMEHHE OTJIMYaTh HEIOCTOBEPHYIO HH(OpMAIHIO, HAXOIUTh JIOTHYECKOE HECOOTBETCTBHE,
OTIPENIETISATh IBYCMBICIEHHOCTD U T.JI.;

® 33/IaTKM TBOPUYECKOTO MBIINUICHUS (OINpeesieHne MpoOJieM B CTaHAAPTHBIX CUTYAIHSX,
HaxOXXJICHWE aJbTEPHATHBHOTO PEIICHUS, COBMEIIEHHWE TPAJUIMOHHBIX W HOBBIX CIIOCOOOB
JeSITENIbHOCTH);

® DETyIATHBHBIE YMEHHsI (CTaBUTH BOMPOCHI, (OPMYIHPOBATH THIOTE3BI, OMPEACATH IIEIH,
MJIAHUPOBATh, BEIOUPATH CIIOCOO ACHCTBUIA, KOHTPOJUPOBATh, aHATM3UPOBATH M KOPPEKTUPOBATH
CBOIO JICATEITLHOCTH);

® YMEHHME OCYIIECTBISATh KOMMYHHUKAIIUS CO CBEPCTHUKAMHU M B3POCIBIMHU JJIsS PEIICHUS
MMO3HABATEIbHBIX 3a/a4.

JIMYHOCTHBIE

® TIOJIOKHUTEIIBHOE 3MOIMOHAIBHO-IICHHOCTHOE OTHOIICHUE K Pa3IMYHBIM (popMaM M YpOBHSIM
YKUBOU TIPUPOJIBL;

® TOHUMaHUE IIEHHOCTH U HEOOXOTMMOCTH HAYYHOTO 3HAHHSI;

® YYBCTBO JIMYHOM OTBETCTBEHHOCTH 3a WCIIOJB30BAaHHE Ha TMPAKTUKE OHOJIOTHYECKUX
JIOCTYKCHHI,

® TOHUMaHUE ATUYECKUX IPAHUI] OMOJIOTHUYECKUX UCCIICIOBAHMIMA.

2. KoMmiuiekc OpraHu3auMoOHHO-NeIarornyecKux ycJaoBuii

2.1.KanenapHblii yueOHbIi rpadguk

Neri/mm Ha3Banmue pa3nesa/TeMbl KoangecTBO 4acoB Jara
Bceero | Teopusi | IIpakTuka
1 Beenenue. JKuBble opranu3mbl Kak 2 2 -
MAaIIIMHBI ¥ KaK I[eJIOCTHOCTH.
1.1. | Bxognas pguarHoctuka. JKuBble 1
OpraHu3Mbl Kak «OJYIIEBICHHBIE
aBTOMAThBD».
1.2. | OpraHu3m Kak CTpPyKTypa M Kak 1
rpotiecc. O3HaKOMIICHHE c
yu4eOHBIMU MMOMEIICHUAMHA n
TEXHUKOH 0€30IMacHOCTH B
00pa30BaTeNbHOIN OpraHu3alny.
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Mukpockon - BAKHEUILINN

MHCTPYMEHT OHoJiora

2.1

Kakue  MHKpockombl  OBIBAIOT.
Texuuka pabOTHI CO CTaHAAPTHHIM
ONTUYECKUM MHKPOCKOTIOM.

2.2.

Texnuka 6e30macHOCTH MpU paboTe
B JJabopaTopuu.

Ha BcTpeuy ¢ kneTkoii

22

[\

20

3.1.

Kierka — enuHMma crpoeHus
YKUBOTO.

\9)

3.2

CaMoCTOATENBHOE  H3TOTOBJICHHE
MHKpOIpENnapaToB SIUIEPMBbI
JIACTA.

3.3.

[lyremecTBue o KieTke.

\9}

3.4.

3HaKOMCTBO C MHKpOIIpernapaTaMu
KHUBOTHBIX.

3.5.

PazHoOOpa3zue KIETOK pacTeHWit:
JKHUBBIC W MCPTBBIC KIICTOYHBIC
AJIEMEHTHI, KJIETKH C SApoM U 0e3
sapa.

3.6.

Pa3nooOpa3ue kieTok Ha MpuUMeEpe
MOTIEPEYHOT 0 cpesa cTeOs.
3HayeHHe  KJIETOYHOM  CTEHKH.
KakoBa cynpba pas3HBIX THIOB
KJIETOK.

3.7.

PazHOOOpa3zue KIETOK >KUBOTHBIX
(Ha mTpUMepe HECKOJIBKHX THIIOB
TKaHEH TTO3BOHOYHBIX).

3.8.

HaOmronenune 3a IBIDKEHUEM
IUTOIJIa3MBI B PACTHTEIBHBIX
KIeTKax (2/ojes, BaJLIMCHEPHS,
TpaJCCKaHIA).

3.9.

Onpez[eneHI/Ie CKOPOCTH ABHXKCHUA
OUTOIIIa3MBI. IIBI/I}KCHI/IC
XJIOPOINNIACTOB B KJIETKaX PACKH.

3.10.

JIBM>KeHUE YCThHUII.

3.11.

3HaKOMCTBO C IIIa3MOJIM30M H
ACIIIIa3MOJIU30M. CpaBHeHI/Ie
IIPpOHUIACMOCTHU MeM6paH JKHUBBIX U
MCPTBBIX KJICTOK I10 OKpallhnBaHWUIO
PacTBOpPA MIMI'MCHTOM.

3.12.

IToBenenue JKUBOTHOM KIJIETKH B
TUIICPTOHUYCCKUX u
TUIIOTOHUYCCKUX paCTBOpAX.

3.13.

BrisiBieHNE JKUBBIX U MCPTBBIX
PACTUTCIIBHBIX KIICTOK ITPU ITOMOIIH
OKpallluBaHU4.

3.14.

Omumnuana mo teMme «Kietka»

Kupas cucrema M OKpyxaromas
cpena. Beenenue B OMOIOTHYECKHIA
SKCIIEPUMEHT.

18

14
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4.1

KuzHenesaTenbHOCT  KIETKU U
OpraHu3Ma.

4.2.

CriocoObl m3MepeHus: AbIXaHUus |
¢dorocuHTE3A.

4.3.

dopma KIETOK B 3aBUCUMOCTH OT
YCJIIOBU CPEJIBI.

4.4.

AHanu3 3MHUIEpPMBbI JIMCTHEB OJHOTO
BHJIa PACTEHUS B PA3HBIX YCIOBUSIX.

45.

A30yka OMOJIOTUYIECKOTO
IKCIIEPUMEHTA.

4.6.

3axnaaka JKCIEPUMEHTA 1o
KYJIbTUBUPOBAHUIO pacTeHui.
O06paboTKa U MOCEB CEMSIH OJHOTO
WIA HECKOJIbKUX BHJIOB pPACTEHUH
Ha vamkax Ilerpu u / wim metogom
PYTOHHBIX KYJIBTYP.

4.7.

3axnaaka JKCIEPUMEHTA 1o
KYJIbTUBUPOBAHUIO pacTeHui.
JlelicTBUE TSDKENBIX METAJIOB U
(hakTOpOB pocTa.

4.8.

Cusatue u o0paboTka pe3yabTaToB
JKCIEPUMEHTA 1o
KYJIbTUBHPOBAHUIO pacTeHui.
N3mepenue MopdoTornueckux
MIPU3HAKOB MPOPOCTKOB. 3aHECEHUE
B Tabauuy. [locrpoenue quarpamm.

4.9.

®epMeHTbl  —  YAUBHUTEIbHBIN
00BEKT OMOJIOTHH.

4.10.

JlelicTBrE CIIIOHBI HA KpaxMall.

[\

4.11.

AKTHUBHOCTE KaTajas3bl B
PaCTUTEIBHBIX TKAHSIX.

4.12.

Onpenenenue TEMIIEPaTypPHOTO
MOPOTra KOaryyisiiiuu OeJIKOB.

MuKpoopranu3mMpl — OCHOBHOE
CPEICTBO IIPOU3BOJICTBA B
OMOTEXHOJIOT M.

16
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5.1.

MukpoObl: BBEJICHHUE.

[\

5.2.

Bopausie OpraHru3Mbl o1
MHUKPOCKOIIOM.

5.3.

OpraHusMsbl 10Ji MUKPOCKOIIOM: OT
3YKapHoOT K IPOKapHUOTaM.
[InecueBble TpuObL. Munenuii u
CIIOPBI I'PUOOB.

54.

OIHOKIETOYHBIE) u
«MHOTOKJIETOYHBIE) TpUOBL.
[{nanob6akrepun. AKTHHOMUIIETHI

5.5.

Meronasl [IPUTOTOBJICHUS
IpenapaTros MHKPOOPIraHU3MOB.
Hposxoxu. JlakroOakTepuu.

5.6.

MeTo bl MIPUTOTOBIICHUS
IIPENapaToOB MUKPOOPTaHU3MOB.
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5.7.

CrniopooGpa3yromue OakTepumu.
Cennas mnanouka (kaprodenbHas
MajgoyvKa).

5.8.

KynsTuBuposanue
MHKPOOPTraHHU3MOB. Iloces
Oakrepuil OTre4aTku pyK, MOHET,
MaTepHall C MUIIEBBIX IPOJIYKTOB.

5.9.

KynsTuBuposanue
MHKPOOPTraHHU3MOB. Ananus
KOJIOHHH.

5.10.

XUMHAYECKHE METOIbI B
JIMarHOCTUKE MUKPOOPTaHU3MOB.

5.11.

Ompenenenune pH. Onpenenenue
okpamuBanus no ['pamy. 3HaueHue
HA3Y4aEMBIX CBOWCTB B
OMOTEXHOJIOTUU M MEIUIINHE.

buonorus npodeccuonanpHoit | 10
JeITEITbHOCTH

6.1.

JHK — rjnaBHas  moJiekyna:
CTpOeHHe, HUH(POpPMAIUS], METObI
BBIJICTICHUS ¥ aHAJIM3A.

6.2.

Bbuosorus B KPUMHWHAJIUCTUKE.

6.3.

buoundopmaruka "
OMOUHKEHEepUS. DKCKype B
MpOrpaMMbl Ui aHajiu3a IeHOMa.
Kak  MOXHO  KOHCTpyHpOBaTh
T'€HOM.

6.4.

Pa3zpaboTka uaeit mpoekToB 1Mo Teme
«buosoruss I MPAKTUYECKOM
ESITENILHOCTH YETOBEKA

6.5.

OO6cyxenne wuae TPOEKTOB TIO
TeMe «BHOJIOTHS I IPaKTHYECKON
ESITEILHOCTH YEJIOBEKA

Hrorosas arrecranus 2

Hroro 72

14

58

2.2.YciaoBusl peajiu3anuy NporpamMmmal

MarepuajabHO-
TeXHUYECKOoe
ol0ecreyenue

HNudopmannonnoe odecneyenmne

KanposBoe ob6ecnieuenue

MynsTumenuitnas | IIpesenranun
MPOEKIIUOHHAS Jnckn

yCTaHOBKa
JIaGopatopHoe
obopynoBaHue
IIpunTep  yepHO-
OenbIii

CaiiTbl UHTEpHETA

Kommuiektr omnpenenuteneit u ariacoB
KHUBBIX OPraHU3MOB

[TpuGop st oOHapyKeHHs IbIXaHUS U
oTpeieNeHus JBIXaTEeNBHOTO
KodphuImeHTa

PacxonHble MaTepHabl: CIIUPT
STUJIOBBIH, alleTOKapMMH, pacTBOp Hoja,
NepMaHTraHaT KaJus, caxaposa,
KapOamMu1, MOBapeHHasi COJIb, YKCYCHast
KHCJIOTa, HUTPAT KaJusl, HUTPAT KaJIbIUs

[legaror JOTIOHUTEIBLHOTO
00pa3oBaHus, YIUTENb
OnoJIOruu
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(pactBOp), TIIMIEPUH, THAPOKCU] Oapus,
HEHTpaJIbHBIN KPaCHBIN, KUCIIBIA (DyKCHH,
METUJIEHOBas CUHb, I'€HI[MaHBHUOJIET,
¢wibTpoBanbHas Oymara, damku [letpw,
MOJIMATUIIEHOBAS IUICHKA, IPEAMETHBIE U
MOKPOBHBIE CTEKJA, JIe3BUsI Oe30MacHOM
OpUTBBI.

buosnornueckuit maTepuall: KOMHAaTHBIE U
aKBapUyMHBIE pACTCHHs, CEMEHa C/X
pacTeHMil, KOPHEIUJIOJbl, JIYKOBHUIBI,
KIyOHH C/X pacTeHHi, TeKapCKue
OPOAOKH, MOTrypT, paccosl KBalIeHOU
KaIlyCThI

2.3.®0opMbI ATTECTAIIUN

B npouecce oOyueHus UCTIOIB3YETCA BXOAHON U POMEKYTOUHBINH KOHTPOJIb.

Bxonnoit koHTpoJib mpoBoauTes ¢ 13 no 30 ceHtsops.

[IpomexyTouHbIil KOHTPOJIb TpoBOAUTCS ¢ 18 Mo 28 nexalpsi.

BxoaHoii KOHTPOJIb - TIO3BOJISIET MEAArory BBIICHUTH YPOBEHb TOTOBHOCTH YYEHHKOB K
BOCTIPUSTHIO HOBOTO MaTepHalia i MOKET IPOBOIUTHCS B X07I€ (PPOHTAIBHOM Oece/Ibl, 0TBETOB TI0
aHKETe U C UCTOJH30BAHNEM ITEaTOTHIECKUX TECTOB.

IIpoMe:kyTOUHBIIH KOHTPOJIb — HAONIOJIEHHE AKTUBHOCTH OOYYAIOUIMXCS HA 3aHATUSX U B
IpoIecce Ppa3IMYHBIX BHJOB JACATEIBHOCTH, OOCYKIECHHE W aHaJW3 TBOPYECKUX padoT

IIKOJIBHHUKOB.

2.4. OueHoYHbIe MaTePHAIbI

3ananue 1. BoiOepure 1 npaBuiIbHbBII 0TBET
1) becnpeTHOE BSI3KOE BEUIECTBO, BHYTPEHHEE COACPIKUMOEC KIIETKH
A) sapo b) o6o10uka B) nuromnasma I') ximopormractel
2)  IlnacTupl B KJIETKAX KOXKHUIIBI YCIIYH JTyKa
A) 3enénnie b) Opamxenbie B) kpacubie I') becuiBeTHbie
3) Conepxanue OETKOB B KJICTKE PAaBHO

A) 40-95 % B) 10-20% B) 0,2-2% T)1-1,5 %
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4) Opranuyeckue BeIeCTBA KJIETKH, UTPAIOIIKE BEIYIIYIO POJIb B COXPAHEHUH HACIIEICTBEHHOM
uHpOpMaIUU
A) Hykneunosble kucinotsl b) Xupsr B) benku I') Yraesosl
5) K HeopranuueckuM BellecTBaM KJIETKU OTHOCUTCS (-ATCs)
A) Hykneunosslie kucinotel b) Yraesonsl B) Boga I') benku

3apanme 2. [loanuimure cOCTaBHBIE YaCTH MUKPOCKOTIA!

3apanue 3. OTragaiite KpoCCBOP/I.

Ilo BepTHR AL IIo ropHzoOHT AT
I 10 [ T ] 7. CoCTaBHaA YaCTh K/IETKH 1. BecuBeTHBbIE T/LIA
8. Yacrs MHKp ocKoIia K/IeTKH
Y/IaB/HMBAaIONIafA CBET 2. VB e/IHYUHT /TbHBI
4 s 9. YacTh K/IeTKH B KOTOPOH npubop
7 12 Hax 0ATCA XP OMOCOMBI 3. YrayoieHue B
| 2 | 10.YacTs MHKP 0CKOIIa, C TIOMOIIBI0  000/T0UKe K/TeTKH
KOTOPOH pery/Mpyor paccroaaae 4. Yacrs MHKP 0CKOIIa,
[0 TIp efriap ara Ky/a [IoMelj aroT
l 2 | : | l 11. Hap y)XxHanA 9acTb K/IeTKH npemnapar
12. TIo/10CTE MeXKAY K/1eTKaMH 5. ITo/10CTh B K1eTKe,
3aro/IHeHHAA
5 K/IeTOUYHBLIM COKOM

6. PaMI/MA y4YeHoro,
BIIepPBbIe
00HapyXHUBIIEro
E | [ | L[] RED

3apanmue 4. McnpaBbsTe OMMOKH B TEKCTE.
DTH TKaHU HAXOJIATCS HA MIOBEPXHOCTH KOPHEH, cTeOel, TucTheB. [lokpoBHAs TKaHb U3 KUBBIX

KJIICTOK Ha3bIBACTCA I’lp06K012 . Co BPEMCHCM Ha HCEKOTOPBIX OpraHax

pacTeHuil BMECTO npooKu oOpazyercs koorcuya .

3aganue S. OTBETHTE HA BONPOCHI.
YacTe MUKpPOCKOIIA, HA KOTOPOH pacIolaratloT paccMaTpuBaeMblii 00bEeKT?
VYBenuueHue KIEToK B pazMepax”?

Mem;[y 000JI0YKaMu COCCIHHUX KJICTOK HaXOI[I/ITCSI?

Sl N

BemectBa — HCTOYHHMK OHCPTUU B KJIeTKE?

17



5. Bce opranusmsl coctost u3 ...7

2.5. Meroanuyeckne MaTepuaJibl

-Oecepl;

-CIO’KETHO-POJICBBIE UTPHI;

-HT'PbI-CIIOPHI;

-y4eOHbIE UTPBI;

-KOHKYPCHI;

-TIpa3HUKH;

- paboTa ¢ HarJISITHBIMU ITOCOOUSMHU.

TepmocTtar TBEpAOTENBHBIN

Muxkpockon 1abopaTtopHsblii (2 1T.)

Hudposoii -USB —mukpockorn (2 mit.)

Mukpockomn mabopaTopHbIi (cpeaHero kiacca) (5 mrT.)
buonorudeckast MukposnabopaTopus (¢ HaOOPOM UHCTPYMEHTOB) (2 IIIT.)
HabGop MUKpOCKOTIHYECKHX TTpenapaToB

Habop xuMuuecknx peakTUBOB M KpacuTese (2 1mT.)
HoytOyx (1 mT.)

[TpunTep /MHOTO(MYHKITMOHATBEHOE YCTPOUCTBO
HNuTepakTuBHAas maHEeIb

MynbTuMmenuitHas ycraHoBka (MyIbTUMETUHHBIN IPOEKTOP)
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3. Chnucok JuTeparypbl

Jlutepatypa nJst yuurtens

1. bensuuna JI.A. BBenenue kypca «AKBallOHMKa» B IPAKTHKY YPOYHOW U BHEYpOUHOM
NEATENbHOCTH TOCYJApCTBEHHBIX W MYHUIIUIAIBHBIX 00IIe00pa3oBaTeNbHBIX OpraHu3anui /
METOIUYEeCKue pexkomeHmanuu. — Acrtpaxanb: M3pmarensctBo 'AOY AO JIIO «UuctutyT
pasButus oopazoBanus», 2016. — 46 c.

2. Jlomarun, O.B. JlaGopartopubsie komIuiekchl SenseDisc mnpu peann3anuy OCHOBHBIX
00pazoBaTeNbHBIX MTporpamm obmiero oopazosanus / O. B. Jlomarun. — CI16.: Ackpun, 2016. —
196 c.

3. HukumoBa E.A. «OcHOBBI OMOTEXHOJIOTHUNY AJIEKTUBHBIN Kypc/MeToAnuecKoe mocodue. - M.:
Benrana-I'pag, c. (bubnuoteka snekTuBHbIX KypcoB)), 2009.- 21 c.

4. lly6una 10.D., Hukudoposa H.B., Moxaposa JL.IO., PxxeByckas H.A. [omomautenpHas
oOrIepa3BUBalOIIas MporpaMMa TEXHHUECKOW HarpaBleHHOCTH «BHOKaHTYM» JUTS ydamuxcs 5-
10 knaccos. - JIumenk, 2017.- 40 c.

Wutepuer - pecypcsl: [Ipon3BOACTBO M JIOXOJHOCTH KOMMEPYECKOTO CEKTOpa aKBAIIOHHKH.

MexyHapoJHbIi oTIpoc. http://aquavitro.org/2015/06/06/proizvodstvo-

idoxodnostkommercheskogo-sektora-akvaponiki-mezhdunarodnyj-opros/

I'mppornonuka. http://hydroponic.at.ua/ AxBamoHWkKa ¢ JIJIUHHBIMH (DaHEPHBIMU JIOTKAMH.

http://aquavitro.org/2015/04/15/akvaponika-s-dlinnymi-fanernymi-lotkami/

JlecsaTh MPHUHIMIIOB pabOThI ¢ CUCTEMaMHU aKBaroOHWKH. http://aquavitro.org/2014/02/28/desyat-

principov-raboty-s-sistemamiakvaponiki/

baxrepun HUTpUULIHpYIOLTHE. 3HaueHue HUTPUDULIHAPYIOITIX OakTepuil.

http://fb.ru/article/243423/bakterii-nitrifitsiruyuschie-znachenienitrifitsiruyuschihbakteriy

AdpukaHckuii KimapueBblid coM http://www. kaicc. ru/sites/ default/ files/ som. pdf 48
CeteBoii IpoeKT «3HAKOMCTBO ¢ akBarnoHUKoW» https:// globallab. org/ru/ project/cover/dbaf53ff-

996d-4ace- a87ce197e8aa2819.ru.html#. WKAVevmLTIU

CereBoii  NHpPOEKT  «AKBallOHMKa  —  HCKYCCTBEHHas  JKOJIOTHYECKass  CHCTEMa»
https://globallab.org/ru/project/inquiry/8dead9d5-1899-4729-ae87- 24665c5923dc.ru.html#.
WKAeAfmLTIU u ap

Jluteparypa nus yyammxcst
1. AnekcannpoB A.A. ba3a 3HaHwmii o OMOJIOTHH YenoBeka. - http://humbio.ru/

2. bunny I'.JI., Katunac I'.C., Hazaposa JI.B. Ilutonorus. — CII6.: Jlean, 1999.

3. buonoru-BcepocHuku. https://vk.com/biovseros
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4.  buonornueckuit  otaen  lLlenTtpa  menmarormueckoro — macrepctBa:  Matepuasl

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

5. buonorus knetku — BuknyueOnuk: https://ru.wikibooks.org/wiki/buonorus_knerku

6. buonorugs ®MB® dusrex. - http://bio.fizteh.ru/student/files/biology/

7. buosorusa: OBoyitoMOHHO mpojaBuHyTOoe BK-cooOmiectBo mnpo Hayku O IKMBOM.

https://vk.com/biovk

8. buomonekyna [Hay4yHO-NOMYJSPHBIA CalT, NOCBSIIEHHBI MOJIEKYJIIPHBIM OCHOBaM
COBPEMEHHOM OMOJIOTHM M MPAKTUYECKUM MPUMEHEHUSM Hay4HbIX JOCTH)KEHUH B MEIULIUHE U

omoTexHosoruu|. https://biomolecula.ru/articles/nauka-na-sluzhbezakona-kriminalistika

9. Inarnoctuka I'MO - mpobGnemsl u pemenus. http:/gmonet.info/index.php/ckrytayaugroza-

rossii/48-diagnostika-gmo-problemy-i-reshenivya

10.droB, K. ne. [IyremectBue B Mup xuBoi kinetku. — M.: Mup, 1987. — 252 c.

11.Kny6 rennansubix 6uosnoros (KI'B): https://vk.com/geniusbio
12.Koeeuiuan B. The Batrachospermum Magazine. [mep3kuii KypHaJI-MyTaHT HayIHOU
HaIMpaBJIEHHOCTH Il JIFOOO3HATENBHBIX M TPHUATHBIX JIIOJACH C YyBCTBOM [OMODa].

http://batrachospermum.ru/

13.0t1kpoiTas 6uostorus. http://biology.ru/course/design/index.htm

14.0Ot1kpoiTas 6uostorus. https://multiring.ru/course/biology/content/index.html#. W7cb4Nd KU1

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

16.dyHaMeHTaIbHAs AJIEKTPOHHAs ounbmoTeKa «®Dnopa u bayHay.
http://herba.msu.ru/shipunov/school/sch-ru.htm (3epkaio caiira CM. o
aapecyhttp://biotechny.com/edulib/sch-ru.htm,)

17.OnemeHTsl  OONBIION  HAyKH  [HEKOMMEPUYECKHH  HAyYHO-IOMYJSPHBIM  IPOEKT].
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