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Pazjnen 1. Komniiekc 0CHOBHBIX XapaKTePUCTHK I0MOJHUTEILHON 00111€00pa3oBaTe1bHOIM
NMPOrpamMMbl
1.1. ITosicHuTeIbHAS 3aNIUCKA
JlomonauTenpHas 00meo0pa3oBarenpHas o0mepa3BuBaromas nporpaMma <« Kupasi OHOJIOTHS»
(manee [IporpaMmma) eCTECTBEHHOHAYYHON HAIpPaBICHHOCTU. Y poBeHb [Iporpammbl — 6a30BbIN.
Bua nporpamm
- TI0 CTETICHH aBTOPCTBA — MOAU(PHUIIMPOBAHHASL.

- 110 YPOBHIO CJIO’KHOCTHU — CTApTOBasa

IlepeyeHb HOPMATUBHBIX JOKYMEHTOB:
[Iporpamma pa3paboTaHa B COOTBETCTBHM CO  CIEAYIOIIUMH  HOPMATHUBHBIMHU
JIOKYMEHTaMH:

1. ®enepanpubiii 3akoH «O0 obpazoBanuu B Poccuiickoit @enepammm» ot 29.12.2012 Ne
273-@3.
2. Oenepanpubiit 3akoH oT 31 wutons 2020 r. N 304-®3 «O BHeceHMM W3MEHEHUW B

OenepanbHblil 3akoH «O0 obpazoBanuu B Poccuiickoit denepannn» 1no BompocaM BOCHUTAHUS
00yyaroumxcs.

3. Pacnopsokenue I[IpaButensctBa Poccuiickoit denepanuu ot 31 mapra 2022 roga Ne 678-
p. KoHuenuus pa3zBuTust J0NOJHUTENBHOTO 00pa3oBanus jeteit 1o 2030 rox.
4. [ToctanoBnenue ['maBHOTO rocymapcTBeHHOro caHuTapHoro Bpada P® ot 28 ceHTsaOps

2020 1. No28 «O6 yrBepxkaennu canutapHbix npaBwin CIT 2.4.3648 — 20 «CanutapHo —
SMUAEMUOJIOTHYECKUE TpeOOBaHMUsI K OpraHu3alusM BOCIHUTAHUA U OOY4YeHHs, OTHAbIXa U
037I0POBJICHUS A€TEH U MOJIOJIEKI.

5. Tlopsaok opraHMzalMd M OCYLIECTBJICHHUS OOpa30BaTEIbHOW JIEATENHHOCTH IO
JOTIOTHUTEIBHBIM 00111e00pazoBaTenbHbIM nporpammaM (IIpukas Munnpocsemenus Poccun ot
27.07.22 Ne 629) (nanee - [lopsamok [Ipukaza Munnpocsemenust Ne 629);

6. Metouyeckre peKOMEHIalUHU 10 TPOEKTUPOBAHUIO JOTIOHUTEIbHBIX
obmepaspuBaromux nporpamm (Ilucemo Muno6paayku PO ot 18.11.2015 Ne(09-3242 «O
HarpaBJIeHUU HHPOpMaIIUN»);

7. Pacnopsokenune IlpaButenbctBa Poccuiickoir ®denepanmu ot 29.05.2015 Ne 996-p
«Ctparerus pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuoa 10 2025 roga»

HanpagBiieHHOCTH POrpaMMbl

JononHuTtenbHas o0ieodpa3oBarenbHas o01epas3BuBaroas nporpamma «Kusas Ouosorus»
MMeeT eCTECTBEHHOHAYYHYIO HAIIPABJIEHHOCTb.
AKTYaJlbHOCTBH IPOrPaMMBbI.

OnHO M3 KJIIOUEBBIX 3ajjay JOMOJHHUTEIBHOTO 00pa30BaHMs Ha COBPEMEHHOM 3Tale SBIISETCS
npodeccuoHanbHass HaBUramuss M (OPMHUpPOBAHHE KOMIIETCHIMH, HEOOXOIUMBIX IS
npogeccuoHanbHOro oOpa3oBaHus B OyaymieM. B uncio npruopuTeTHBIX HApaBiICHUH pa3BUTHS
skoHOMUKH Kamyxckoil o0nacTé BXOAAT OTpacid U cdepbl, CBSI3aHHBIE C HCIIOJIb30BAaHHEM
arporpoOMBIIICHHBIX M OHOTEXHOJOIMH. YCHEIIHO pa3BUBAETCS CEKTOp JieueOHOro Jena,
(bapManeBTUKH U OMOMEAMLMHCKUX MCCeNoBaHU. B opranuzanusx Beicuiero oOpa3oBaHUs
OTKPBITHI CIENUATBHOCTH /7Sl TOJITOTOBKH CHEIMAINCTOB B JaHHBIX cepax. [Toaromy ocobyro

AKTYaJIbHOCTb HpH06peTaeT oArOoTOBKA a6I/ITypI/ICHTOB. O)IHI/IM W3 BaXXHEUIIIUX U HCO6XOI[I/IMBIX
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CpPEACTB TaKOH MOJrOTOBKH SIBJISETCS AOMOJIHUTEIbHOE 00pa3oBaHue MKOJILHUKOB. B Kamyxckoit
001acTH B TE€YEHUE HECKOJBKHUX JIET MPOXOIUT PETMOHAIBHBIN 3Tall KOHKYpCa MO BBISBICHUIO
OJIapEHHBIX YUYaIIMXCA B OOJACTH HCCIIEAOBATENLCKOM M MPOEKTHOM JEATENBHOCTH TIO
HaTPaBJICHUSM «ATPOTIPOMBIIIIICHHBIE U OMOTEXHOIOTUN» U «I eHeTHKa, IepCOHATM3HUPOBAHHAS
Y IIPOTHOCTUYECKAsk MeUIMHAY. OJHAKO B 00pa30BaTEIbHBIX OPraHU3aIUsIX PErHOHa HE CO3/aHbI
YCIIOBHSI /1151 MACCOBOTO O3HAKOMJICHHS YUAIIUXCS C TIPAKTHUECKOM U MPOEKTHOU JESITETLHOCTBIO,
Oaszupyromieiics Ha OMOJOTHYECKUX 3HaHUAX. HeoO0X0AMMOCTh MPEOJ0JIEHUS] TaKOro pa3pbiBa
YKa3bIBae€T HAa aKTyaJbHOCTh Pa3pabOTKH M BHEAPEHHS COOTBETCTBYIOIIEH IOTIOJHHUTEIHHON
oO11epa3BUBAIOLICH MPOrpaMMBbI.
BruoTexHonornyeckoe 00pazoBaHHE SIBISIETCS YPE3BBIYAMHO BOCTPEOOBAHHBIM HE TOJBKO B
Kamyxckoit obnactu, Ho u B Poccun B nenom. OO0 3TOM CBUJIETENBCTBYET BOCTPEOOBAHHOCTD
TUTATHBIX KYpCOB MO OWOTexHOJOoruw (Hampumep, LIeHTp MOJI0/IeKHOTO HHHOBAIIMOHHOTO
TBOpPYECTBA u TEXHOMAapK «VHXUHUpIYM» MITY VM. H.O. baymana,
https://inginirium.ru/courses/biotechnology-9-11), pa3oBbIX IIIaTHEIX 3aHATUNA U UTP (HapuUMep,
napk «3apsiabe», https://www.zaryadyepark.ru/education/11932/), a Takxe pacnpoCTpaHEHHOCTh
OMOKBAaHTYMOB B CE€TH JETCKUX TEXHOMApKOB «KBaHTOpHYMY.
Haxownern, roBopsi 00 akTyaJbHOCTH JOIOJIHUTENIBHOIO 00pa3oBaHus TeMaTHKu «buosorus ans
IIPAKTUYECKON JESITEIbHOCTH YEJIOBEKa», HEOOXOIUMMO paccMaTpUBaTh HE TOJBKO OTOOp
Oynymux OWOJOTOB, OHMOTEXHOJOTOB, OWOWH)KEHEPOB, HO U (OPMHUPOBAHHE MPAKTHUKO-
OPUEHTUPOBAHHOI'O OMOJIOTHYECKOTO Kpyro3opa BCEro HaceneHus. Beap cerogns Kaxibli
YeJOBEeK OIlylmaer Ha cebe OMOIOTMI0 Kak MOLIHEMIIMM HHCTPYMEHT TpaHchopMaluu
OKPYKAIOILEro MUpPa, a OKOJIOONOJIOTHYECKNE TEMbI CTAHOBSITCSA OJHUMH U3 CaMbIX MOIMYJISPHBIX
B CPEJCTBAX MAacCOBOM MH(OpPMAINK, BKIIHOUAs <OKEITYIO IIPECCY».

OT1anunTe/ibHbIe 0CO0EHHOCTH MPOrpaMMbl
OTtnuuuTenbHble 0COOCHHOCTH JaHHOH 001eoOpa3oBatesibHOM [IporpaMmsl sIBIsS€TCS CUCTEMHO
- JIeATEIbHOCTHBIM MOJXOJ K BOCIHUTAaHMIO U Pa3BUTUIO0 OOYYaIOLIMXCS CPEACTBAaMU HOPM
HPABCTBEHHOCTH U KYJIBTYpbl IOBEJCHHUS, II€ Ha «(U3NOJIOTHYECKOM YPOBHE» JIETKO U IMPOYHO
MOJIPOCTKM YCBOSIT 3HAaHUS IOBEJIEHUYECKOTO XapaKTepa, KOTOpPhle CTAaHYT CTEpKHEM UX
MO3UTUBHOTO TOBEJICHUS B NOCIEAYIONIeH KU3HU. [IpuHIMN MeXAMCIUIUIMHAPHOW MHTETpalun
MPUMEHUM K CMEXKHBIM HayKaM (XUMHUsI, reorpadusi, 5KOJIOTHsl, TeHETHKA)
[TpuHIMT KpEeaTHBHOCTH MpeAIoaraeT MakCUMalIbHYI0 OPHEHTAIIMIO Ha TBOPUYECTBO PeOCHKA, Ha
pa3BUTHE €ro NCUX0(U3NIECKUX OIIYIEHUH, PACKPBITHS JIMYHOCTH.
Hapsiny ¢ rpynmoBbIMM 3aHATHSMH TPEIYCMAaTpPUBAETCS IIMPOKOE HCIIOJIb30BAaHHE METOJIOB

WHIMBUIYAJIbHOM paboThl ¢ peOEHKOM.



[IporpamMma mpeamonaraeT NPUMEHEHUE 3I0POBbECOCPETAIOIINX IPUEMOB B METOJIOB. Y 4eOHBII
KypcC TNpenHa3HadeH Uil ydJamuxcs 7-9 KIaccoB M pacCMaTpHUBAETCS KaK CaMOCTOSTEIbHBIN
peaMeT B y4eOHO-BOCTIMTATEIbHOM MPOIIECCe.

[Tegaror BO3AEHCTBYET Ha AMONMOHAIBHYIO Cepy MOIPOCTKOB IyTEM BKIFOUCHHUS B 3aHATHC
ICUXOJIOTUYCCKUX ISKCIICPUMCHTOB, TCCTOB, ynpamHeHHi/'I, IeJarorutdyeCKux 3aaad, 3JIEMCHTOB
HI'pbl, ACATCIBHOCTH, TBOPUCCTBA.

[Iporpamma coctaBieHa ¢ y4€rtom oOpa3oBarenbHbIX TipaB jgereir ¢ OB3 #u
uHBANMMIO0B. Opranm3anusi 00pa30BaTENBHOTO TPOIEcca MO JAaHHOW MpOrpaMMe BO3MOXKHA C
Y4€TOM OCOOEHHOCTEH TMCUXO(U3UIECKOTO Pa3BUTHSI KATErOpui OOyJarolUXCsl COTJIacHO
MCIUIUHCKUM IMOKa3aHUAM, IJId CICAYIOIIMX HO30JOTUYCCKUX I'PYIIIL:

- HapYIICHHS OTIOPHO-/IBUTATEILHOTO amnmapara (CKOJI103, TNIOCKOCTOIIHUE)

- Jjoronenuyeckre HapymeHus (PoHeTuKo-(poHEMaTHIECKOE HEJJOPA3BUTHE PEUH, 3aMKAHUE)

- COMAaTHYECKH OCIa0JIeHHBIE (4acTO OOJICIONINE JICTH ).
Anpecart nporpaMmmbl

[Iporpamma «2Kupast 6uosnorus» paccuntana Ha 1 rog oOyueHus. UucneHHOCTD eTel B TpyIme
He Oomee 12-15 denomek. Bospact nmereit or 12 mo 17 nmer. CocTtaB MOCTOSIHHBIN, HaOOp
CBOOOTHBIH.

O0Bbem nporpaMmpl, CPOK OCBOCHUSA
KomnuecTBo wacoB — 108 4. Brox, 2 4. B Henenmo 1 rox o0ydeHus, 1 yac B Heenmto 2 10,1 00ydeHusI.
Cpoxku peanuzaruu, (GopmMbl opraHu3anuu y4deOHOW nesTeabHOCTH Popma OOydeHHS: OYHasl.
Bo3spact ywamuxcs: 12 - 17 ner (6-9 xnacc).
Cpoku peanu3anuy nporpamMmbl: 2 roja.
O6mast TpynoeMKoCTh IporpamMmbl: 108 vaca ayTuTOPHBIX 3aHATHIM.
Pexxum 3anstwii: 1 3aHsatue B Hemenro 1o 2 4yaca 1 roxg oOydenwus, | 3aHsITHE B HEIENIO 2 TOJ

00y4eHHS.

DopMbI 00yUeHHA
[Ipu niaHupoBaHUM BOCIIUTATEIBHOTO MPOLIECCca BKIIOYAI0 OYHYIO (OpMY pabOThI ¢ AEThMU:
- TEOPETUUYECKHE 3aHATHS C HIEMEHTaMH JIEKLIUHN U 3BPUCTHUECKON Oecepl,
- IpaKTH4YecKre paboThl ¢ HATypaJbHBIMU 00pa3liaMu,
- IpaKTHUYecKre paboThl ¢ ICTOUHUKAMU MH(OpMaIHH,
- TPYIIIOBBIE JUCKYCCHUH,

- OJIMMITUAAbI 1 KOJIJIOKBUYMBI (aTTeCTaHI/IOHHLIe BaHHTI/IH).

YpoBeHb NporpaMmmbl



Nen/m YpOBeHb CJI0KHOCTH KoanuyecTBo yacoB
1 ba3oBebrii 108
Oco0eHHOCTH OpPraHu3auMu 00Pa30BaTeILHOIO MpoIecca

dopma peanuzanuy 00pa30BaTEeIbHONW MPOrpaMMbl - TPAAUIMOHHAS, a TAKKE ¢ IPUMEHEHHUEM
JUCTAaHLIMOHHBIX TEXHOJOTUH U 3JIEKTPOHHOIO 00y4EHUS.
[Iporpamma MOXeT OBITh peann3oBaHa B OYHO-320YHOH (popMe M JAUCTAHIMOHHO C MOMOIIBIO
HUHTEPHET-PECYPCOB.

Opranuszanuonssie popMbl 00yUeHH S
[Tporpammoii mpeycMOTPEHO MTPOBEACHUE 3aHITHI B pa3InyHOM (opMme, U B MHAUBUIYATHHOM,
U B IPYIIIOBOM, U B KOJUIEKTUBHOM.
g HanOosiee MPOYHOro 3aMOMUHAHMS MaTepuana MPOBOJAATCS KOMOWHHMPOBAHHBIE 3aHATHA,
KOTOPBIE COCTOST U3 TEOPETUYECKOH, IPAKTUIECKON U MPOEKTHOM 4acTei.
[IpakTryeckue 3aHATHS TPOBOAATCS KaK B IOMEIIEHUH, B T.4. C UCIIOJIb30BAHUEM COBPEMEHHOTO
o0opynoBaHus, Tak U BO BpeMsl dKcKypcuid. [Ipu npoBeneHnn 3aHATHI HCTIONB3YIOTCS TPU (GOPMBI
paboTHI:
® JICMOHCTpAIMOHHAsA, KOTAa 00yJaromuecs CIyIIaroT OObSICHEHHS Tefarora u HaOII0JaoT 3a
JEMOHCTPALMOHHBIM SKPAaHOM Ha CBOMX MECTaX;
e(hpoHTAIbHAS, KOTIa 0OyUJaIOIIHECs] CHHXPOHHO pabOTarOT MOJI YIIPABJICHUEM TI€/1arora;
® CaMOCTOSITENIbHASA, KOrJa O0ydYaroliuecs BBIMONHSIOT WHAMBHIYaJbHBIE 3aJlaHUSl B TEUEHUE
YaCTH 3aHATHUS WIK HECKOJIBKUX 3aHSATUH.

Pexxum 3ansaTui

Tox Iponoskuren | llepuoguunocts | KoamnuectBo | Kosmmuecrso | Kosmuect
o0yueHwust BHOCThH B HeJe10 4acoB B YacoB B roJi | BeHHBIH
3aHATHSA HeAe 10 COCTaB
1 rox 2 gyaca 1 pa3 2 yaca 72 yaca 12-15
YyeJIOBEK
2 10 1 gac 1 pa3 1 gac 36 12-15
YyeJIOBEK

SI3BIK MPOrpaMMbI
[IpenonaBanue BeAETCSA Ha PYCCKOM SI3bIKE.
1.2. Ieab 1 327241 NPOrpaMMbl

Leas nporpaMmmbl

Ileanb o0pa3oBaTe1bHOI NMporpamMmbl: GopMUpoBaHHE 0a30BBIX KOMIETEHIMH, HEOOX0MMBIX
JUISL Pa3BUTHS MHKEHEPHO-OMOIOTNYECKOTO MBIIIJIEHUS IKOJIbHUKA.

3agaum nporpamMmsl



3agauu: e (QGopMHpPOBAHHE YCTOMYMBOTO MO3HABATEILHOTO HWHTEpeca K OWOJIOTHYECKUM
(byHIaMEHTAIBHBIM U TIPUKIIAHBIM JAUCIUIIIIHHAM,
e (opMupoBaHHE TMOHMMAHUS 3aKOHOMEPHOCTEH MEXaHW3MOB (DYHKIMOHHPOBAHUS IKHUBBIX
CHCTEM, YMEHHS ONPEACIATh MOAXOIbl K W3yYEHHIO M KOHCTPYMPOBAHUIO JKHMBBIX CHCTEM Ha
OCHOBE 9TOTO TIOHUMAHHS;
e (opMHUpOBaHME HABBIKOB pabOTHl C OHOJOTHYECKMM OOOpYIOBaHMEM W MaTepualiaMu
(MHKPOCKOIIMPOBAHUE);
e (QopmupoBaHue yMEHHUS TPOBOAUTH OWOJOTHYECKUH HSKCHEPUMEHT, OPraHU30BHIBATH
HaOJ0/IeHNEe 3a 00BEKTaMH JKUBOM IPUPO/IBL.

1.3. Coaepsxkanue nporpamMmai.

Y4yeOublii MJIaH

Neni/m | Ha3zBanue pazaena/TeMbl KosanuectBo yacos ®opmbl
Bcero | Teopusi | IlpakTuka arTecTauuu
(KOHTPOJIST)
1 Beenenmue. Kusrie 4 2 -

OpraHru3MbI KaK MalllMHBI 1
KakK IECJIOCTHOCTH.

1.1. | Bxonnas JIMarHOCTHKA. 2
JKuBble OpraHu3sMbl Kak
«OJTyIIIEBIICHHBIE
aBTOMATBI».

1.2. | Opranusm Kak CTPYKTypa 2
" KakK mporiecc.
O3HaKoOMJICHHE c

y4eOHBIMU TMOMEIICHUSIMHU
U TEXHUKON 0e30MacHOCTH
B o0Opa3oBaTeIbHON
OpraHu3aIiiy.

2 Mukpockon — BaXHEWIIUH 4 - 4 Jlaboparopnast
WHCTPYMEHT OnoJiora paborta

2.1 | Kakue MUKPOCKOTIBI 2 JlaGopaTopHas
ObIBaroT. TexHuKa pabOThI paborta

co CTaHJIaPTHBIM
ONTUYECKUM
MHUKPOCKOTIOM.

2.2. | Texuuka  0©e30MacHOCTH 2
pu paboTe B
1a00paTOpPHH.

3 Ha BcTpeuy ¢ kineTkoi 35 3 32

(O8]

3.1. | Knerka — eIUHHIIA
CTPOEHHS JKUBOTO.

3.2. | CamocrosiTeNbHOE 3 JlaGopaTopHas
U3TOTOBJIEHUE pabota
MHUKpOIPENapaToB
SNUAECPMBI JUCTA.




3.3. | IlyreumecTBue 1O KIETKE. 6 JlaGopaTopHas

pabora

3.4. | 3raKoMCTBO C 6 JlaGopaTopHas
MUKpOIIpenapaTaMu pabota
KUBOTHBIX.

3.5. | PazHooGpasue KJIETOK 3 JlaboparopHnast
pacTeHuil:  KuUBBIE U pabora
MEpTBEIC KJICTOYHBIC
AIIEMEHTBHI, KJIETKH C SIIPOM
u 0e3 sypa.

3.6. | PaznooOpasue KJIETOK 3 JlaboparopHnast
KUBOTHBIX (Ha Ipumepe pabota
HECKOJIbKUX THIIOB TKaHEU
MT03BOHOYHBIX).

3.7. | JIBmKeHue yCThHII. 6

3.8. | 3HakoMCTBO c 4 JlaboparopHnast
TJIa3MOJTU30M " paborta
JeTIIIa3MOJTU30M.

CpaBHeHne
MIPOHUIIAEMOCTH MeMOpaH
KHUBBIX U MEPTBBIX KIETOK
o OKpAaIIHBaHUIO
pacTBOpa MUTMEHTOM.

3.9. | Omumnmaga 1O  TeMe 3
«Knerka»

4 Kusas cucrema nl 24 18
OKpYy’Karomas cpena.

Beenenue B
OMOJIOTUYECKUA
SKCIEPHUMEHT.

4.1 | KuzHenesaTeabHOCTh JlaGopaTtopHas
KJIETKU U OpraHu3Ma. pabota

4.2. | CnocoOsl U3MEPCHUS 1 JlaGopaTopHas
JBIXaHUS U POTOCHHTERA. paborta

4.3. | ®opma KJIETOK B 1 JlaGopaTtopHas
3aBUCHUMOCTH OT YCIIOBUU pabota
Cpebl.

4.4. | Ananuz SIUJIEPMBbI 2 JlaGopaTopHas
JUCTHEB  OJIHOTO  BHUJA pabota
pacTeHuss B Pa3HBIX
YCIOBUSIX.

4.5. | A3Oyka OMOJIOrHYECKOTO
HKCIIEPUMEHTA.

4.6. | 3aknmagka — JKCIIEpUMEHTA 2 JlaGopaTopHas
o KyJIbTUBHPOBAHUIO pabota

pactenuii. OOpaboTka u
MIOCEB CEMSH OJHOTO WIIU
HECKOJIBKUX BU/JIOB
pacTeHHMil Ha  yalkax
Iletpu u / unu metogoM
PYTOHHBIX KYJIBTYP.




4.7. | 3aknaaka 3KCIEpUMEHTa 2 JlaGopaTopHas
o KyJbTHBHPOBAHUIO pabota
pacTeHui. [elictBue
TSOKETIBIX ~ METAJIOB |
(hakTOpOB pocra.

4.8. | Cuatue wu  oOpaboTka 2 JlaGopaTopHas
pe3ynbTaToOB paborta
HKCTIIEPUMEHTA o
KYJIbTUBUPOBAHHUIO
pacTeHui. N3mepenne
MOP(OTOTUICCKIX
MPU3HAKOB  MPOPOCTKOB.
3aHeceHue B TaOIUILy.

[TocTpoenue nuarpamm.

4.9. | depmenHTsl — 2 Jlaboparopnast
YIUBHUTEITHHBIN 00BEKT pabota
O6uooruu.

4.10. | [deiictBue  CIIOHBI  Ha 2 JlaBoparopHas
Kpaxmai. pabota

4.11. | AKTUBHOCTh KaTaJla3bl B 2 JlaGopartopnast
pPaACTUTENLHBIX TKaHSX. pabota

4.12. | Onpenenenue 2 JlaboparopHas
TEMIIEPATypHOTO  IOpora pabota
KOAryJsiiuu OeIKOB.

5 Mukpoopranusmsl - 20 18
OCHOBHOE CpEICTBO
MIPOU3BO/ICTBA B
OMOTEXHOJIOTHH.

5.1. | MukpoObl: BBEJICHHE. 3

5.2. | Metoapl MpPUTOTOBJICHHS 6 JlaGopaTopHas
rpenapaTon pabota
MHUKPOOPIraHHU3MOB.

Hpoxoxu. JlakTobakTepun.

5.3. | KynpTuBHpOBaHue 6 JlaGopaTopHas
MuKpoopranu3moB. Iloces pabota
Oaktepuit OTne4YaTku pyk,

MOHET, MaTepuan C
MUIIEBBIX MPOJYKTOB.

5.4. | Onpenenenue pH. 3 JlaGopaTopHas
Onpenenenue pabota
okpamuBanus mo ['pamy.
3HayeHue M3y4aeMbIX
CBOMCTB B OMOTEXHOJIOTUU
U MEJIUIIHE.

6 buonorus 17 11
npodeccuoHaIbHON
JIeATeNbHOCTH

6.1. | JHK — rnaBHas Moisiekyna:

CTpoeHue, uHpopMalus,
METOJbl  BBIACICHUS H
aHaJmn3a.




6.2. | buonorus B 4 JlaGopaTopHas

KPUMHHAIMCTHUKE. pabota
6.3. | buounpopmaruka " 3 JlaGopaTopHas
OnouHKeHepus. DJKCKypc B pabota

MporpamMMbl I aHAJIM3a
reHoma. Kak MO>KHO
KOHCTPYHUPOBATh T€HOM.

6.4. | Pa3zpabotka uaeu 4 Jlaboparopnast
IIPOEKTOB 1o TeMe pabota
«buosorus JU1sL
MPaKTUYECKOMN
JeSATEITbHOCTH YEJIOBEKa)

6.5. | OGcyxnenue uaeu 3 Jlaboparopnast
MIPOEKTOB 1o TemMe pabota
«buonorus JUTSt
MPAKTUYECKOMN
JESITEITBHOCTH YEJIOBEKa)

7 Wrorosas arrecranus 4 - 4 TectupoBanue
Hroro 108 21 87

ConeprxaHue y4eOHOro njiaHa
Tema 1. Benenune. JKuBble oprann3Mbl Kak MalllMHbI U KaK HETOCTHOCTH
Teopus — 2 gaca
[IpakTuka — HET

Tema 2. MUKPOCKOTT — BaKHEUIITUH HHCTPYMEHT OHOJIOTa

Teopust — HeT
[IpakTuka — 4 yaca

Tema 3. Ha BcTpeuy ¢ KileTKOU

Teopust — 3 yaca
[IpakTuka — 32 yaca

Tewma 4. Kusas cucrema u OKpYyKaromas cpeaa. Bgenenue B OMOJIOTMYECKHUI OKCIICPUMCHT

Teopust — 6 yacoB

[IpakTuka — 18 yacos

Tema 5. MukpoopraHu3mMbl — OCHOBHOE CPEICTBO ITPOM3BOICTBA B OMOTEXHOJIOTUU
Teopus — 2 yaca

IIpakTuka — 18 yacos

Tema 6. buonorus B npoeccuoHaIbHON AEATEIbHOCTH

Teopus — 6 yacos

IIpakTnka — 11 yacos

Tema 7. UTorosas arrecranus



Teopus — et
[IpakTuka — 4 yaca

Tema 1. BBenenue. 7/KuBble OpraHu3Mbl KaK MAIIMHbI U KAK LEJOCTHOCTH
Bxonnas nuarnoctrka. JKuBbie Opranu3Mbl KaK «OyIIEBICHHbIE aBTOMAThD». | €HETHUECKUI KO
U mporpamMmHbii koj. CamoopraHuzanus W SHTPONHUsA. Bompoc O MpOMCXOXKIEHWUU >KHU3HHU.
['panuisl Mmoenu «OuoJIOrMYecKre MaluHby. [I[poTHBOMOCTaBIIEHHE OpraHu3Ma U MEXaHU3Ma.
Opranu3sM Kak CTpPyKTypa M Kak mpouecc. O3HaKoMJIEHHE C Yy4eOHBIMU TOMENICHUSMU U
TEXHUKOU 0€30MacCHOCTH B 00pa30BaTEIbHON OpraHU3aIIHH.

Tema 2. Mukpockon — BaxKHeH M MHCTPYMEHT OMoJI0ra

[TpuHuunel paboThl MUKPOCKOIIA B CPaBHEHHM C YEJIOBEYECKUM TIia3oM. Kakne MUKpPOCKOIIbI
ObIBalOT. YTO MOKHO M HEJNb3sl YBUAETh B Halll MUKPOCKON. TexHHKa pabOThl CO CTaHIAPTHBIM
OTNITHYECKUM MUKpOCKOToM. TexHuka 6e30macHoCTH mpu padboTe B 1abopaTopuu.

Tema 3. Ha BcTpeuy ¢ KiIeTKOH

Knerka — emuHMIIa CTPOEHUS JKUBOTO.

Knetka xak orpanudeHHoe npoctpaHcTBo. HabmioneHue rpanuil MexXIy KIeTKaMHu Ha IpuMepe
anuAepMbI TucTa. PazHooOpasue GopMbl KIETOK.

[TyremecTBue Mo KieTke.

3aHATHE HaAMpaBJICHO HAa O3HAKOMJICHHE (aKTyaldM3alUI0 3HAHUN) O (QYHKUMSIX KIETOYHBIX
CTpykTyp. B 3aBucumocTtu oOT Bo3pacta (ypOBHS MOJrOTOBKHM) YYalIUXCA HCIIOJIb3YIOTCS
pa3IMyYHbIC UTPHIL.

3HAKOMCTBO C MUKpOIIpernapaTaMu >KUBOTHBIX.

[Tonepeunslit cpe3 uepBs, TOTAIBHBIN MpenapaT paKkooOpa3HOro, Mpenapar TKaHu O3BOHOYHOTO.
Knerku mbl BUguM mnu He kinetku? Pazmepsl kiietok. [loueMy KMBOTHBIE KIETKH, KaK MPaBUIIO,
Menbue? Kakue KIeTKH JTOJDKHBI ObITh caMbIMU KPYMHBIMH? DOpMBI U METOJIBI: MPAKTUYECKas
paboTa (¢ MUKPOCKOIIOM ¥ TOTOBBIMH MHUKpPOTIpENapaTaMu), IBpucTuieckas oecena.
Pa3noobpa3ue KIeToK pacTeHHIl: dKUBBIE 1 MEPTBBIE KIIETOUHBIE AIIEMEHTBI, KJIETKH C sIAPOM U 0e3
sanpa.

Pa3HooOpa3ue ki1eTok Ha mpUMepe MOMEPEeyHOro cpes3a cTedmns. 3HaueHHe KIETOYHOW CTEHKH.
KakoBa cyap0a pa3HbIX TUIIOB KIETOK.

PazHooOpa3ue KIeTok )KUBOTHBIX (HA PUMEpe HECKOIbKUX TUTIOB TKaHEH MO3BOHOYHBIX).
Knetku ¢ sgpom u 0e3 siapa. 3HaueHue snapa. llpuem ymanmeHus siapa B OMOTEXHOJIOTHH.
CTBOJIOBBIE U CTICIUATM3UPOBAHHBIC KIETKU. ICTOUHUKH CTBOJIOBBIX KIIETOK.

I[BI/I)KCHI/IC OUTOIIIIa3MBI.
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HabOmonenne 3a JBWKEHHEM IHMTOIUIA3MBI B PACTHTENBHBIX KJIETKaX (2J10Jesl, BALTHCHEPHS,
Tpaaeckanuus). OnpeneneHrue CKOPOCTH JIBXKEHUS LUTOIUIa3Mbl. J[BU)KEHHME XJIOPOILIACTOB B
KJIETKaX PSICKHU.
JIBM>KEHHE YCThHII.
DopMBl U METOJIBI: MpaKTUUecKas padboTa (¢ MUKPOCKOTIOM M TOTOBBIMH MHUKpPOTpErnapaTaMu),
IBpUCTHYECKas Oecena, pacckas.
Texymuiéi KOHTpOJIb: HAOMIOACHWE 3a MPAKTUYECKOW pPabOTOM, TpPOBEpKAa PHUCYHKOB.
[InazmaTnueckast MeMOpaHa — OCHOBA JKU3HENIEATEIbHOCTH KIETKH.
3HAKOMCTBO C TUIa3MOJIM30M M JIeTIa3MoJin3oM. CpaBHEHHE MPOHUIIAEMOCTH MEMOpPAH KUBBIX U
MEpTBBIX KJIETOK MO OKpaIlMBAaHUIO pacTBOpa MUTMEeHTOM. [loBejneHue >KMBOTHOM KIIETKU B
TUTIEPTOHUYECKUX U TUTIOTOHUYECKUX PACTBOpaX.
BrisiBiieHME )KUBBIX M1 MEPTBBIX PACTUTEIBHBIX KJIETOK MPH MOMOIIH OKpamuBanus. Dopmsl 1
Onumnuana o teme «Kierka»
Tema 4. ’Kusasi cucteMa u oOkpy:xamouias cpeaa. Beeagenue B 0M0JI0rH4ecKuil IKCIEPUMEHT
KuznenesTenpbHOCTh KIETKH U opranu3Ma. CriocoObl n3MepeHust AbIXaHus U (OTOCHHTE3A.
dopMa KIETOK B 3aBUCUMOCTH OT YCIOBHM cpeibl. AHAIM3 SNUACPMBI JIMCTHEB OJHOTO BUJIA
pacTeHus B pa3HbIX YCIOBUSX.
A30Oyka OMOJIOTHYECKOTO AKCIIEPUMEHTA.
Kaxk oGecneunts oqHOpOoAHOCTH yeiaoBuid. [loBropHOCTh. COCTaBIEHHE MJIAHOB SKCIIEPUMEHTA U
ux o0CyXJIeHHE
3akiaaKa SKCIIEpUMEHTA 110 KyJIbTUBUPOBAHUIO PACTEHUIN
O06paboTka 1 MOCEB CeMsIH OJIHOTO WJIM HECKOJbKUX BUAOB pacTeHUil Ha yamkax [letpu u / unm
METO/IOM PYJIOHHBIX KYIbTYp. JeficTBUE TsHKEIbIX METANIOB U (PaKTOPOB POCTA.
CHaTre u 00paboTKa pe3yabTaTOB KCIIEPUMEHTA MO KYyJIbTHBUPOBAHUIO pacTeHuil. M3mepenue
MOP(OJIOrMIeCKUX MPU3HAKOB MPOPOCTKOB. 3aHeceHue B Tabnuiy. [locTpoenue auarpamm.
DepMeHThI — YAUBUTEIbHBIN 00bEKT OMOJIOTHH
@opMBIl M METOABI: SJIEMEHTHl JIEKIHH, JEMOHCTpalys H300pa3uTeNbHON HAarsiTHOCTH,
IBpHCTUYECKas Oecenia, padoTa ¢ AEKTPOHHBIMHU PECYPCAMH.
JlelicTBue CitOHBI Ha Kpaxmall
AKTHBHOCTB KaTajla3bl B PACTUTEJIbHBIX TKAHAX
Omnpenenenre TeMIEpaTypHOTO MOPOTa KOarymisiui OeIKoB

Tema 5. MUKpOOpPraHu3Mbl — OCHOBHOE CPeCTBO NPOU3BOCTBA B OMOTEXHOJIOTHH
MuKpoOBbI: BBEIEHHE.
Otnuuust GakTepuil OoT dykapuoT. Pa3mepsl OakTepuil, OJHOKIETOUHBIX JYKAPHUOT U KIETOK

MHOTOKJICTOYHOI'O OpraHnu3ma. Kak YBUACTH 6aKTepI/IIO. CTCpI/IJ'II/BaI_[I/I}I, MMUTATCIIbHAA Cpeaa.
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Boanbie opranu3mbl 101 MUKPOCKOIIOM.
Ilogxonpl K pacrno3HaBaHUIO OCHOBHBIX TpPYIIl JKMBBIX OpPraHU3MOB. MHOTOKJIETOYHBIE
KUBOTHBIC, UH(Y30pHH, IBTIICHOBBIE, 3€JIEHBIE BOJOPOCIIH, TUATOMOBBIE BOJOPOCIIH.
OpranusmMbl 10 MUKPOCKOIIOM: OT 3YKapuOT K IIPOKapHOTaM.
[Inecuesble rpuObl. Munienuii u criopsl rpu00B. «OIHOKIETOYHbBIE) U «MHOTOKJIETOYHBIE)» TPUOBI.
[Mnanob6akrepuu. AKTHHOMUIIETHI
MeToapl MPUTrOTOBJICHHUS TPenapaToB MUKpoOpranu3MoB. [poxokn. JlakrobakTepun.
MeTo 1l TPUrOTOBJIEHUSI IPETIapaToB MUKpoopranu3MoB. CriopooOpa3yromiue oakrepun. CeHHas
najouka (kaprodenbHas najgouka).
KynbruBupoBanue mukpoopranuzMoB. IloceB Oakrepuit OTnedaTtku pykK, MOHET, MaTepuai C
MUIIEBBIX MPOJYKTOB.
KynsTHBHpOBaHHE MUKPOOPraHU3MOB. AHAJIN3 KOJIOHUH
XWUMUYECKHME METOJIbl B JIMArHOCTUKE MHKpoopranu3dMoB. Omnpenenenue pH. Onpenenenue
okpamuBanus 1o ['pamy. 3HaueHne U3yyaeMbIX CBOMCTB B OMOTEXHOJIOTUU U METHUIIMHE.
Tema 6. buoJiorust B npogecCHOHAIBbHOM 1eATeILHOCTH

JIHK — rimaBHast MoJiekyna: CTpoeHue, nHpopMaliys, METO bl BBIJICIICHHS M aHAJIA3a
buonorus B KpUMUHAIMCTHKE.
buonndpopmaruka u 6nonmKeHepus. DKCKypC B MPOTpaMMBbl IS aHaJn3a reHoMa. Kak MokHO
KOHCTPYMPOBAaTh T€HOM.
PazpaboTka uzaeit nmpoekToB no teMe «buosnorus Juis NpakTUYeCKOM AEATeNbHOCTH YeJIOBEeKa
OO6cyxaeHune uieil NpoekToB 1o TeMe «bruosorus i NpakTUYeCKO! AeATEIIbHOCTH YeJIOBEKa

Tema 7. UTorosasi arrecranus
3aKIII0YUTENbHOE 3aHATHE - KOJJIOKBUYM MOXeT IpoBOAUTHCS B (hOpME OJIMMIINA/bI, 3a4€Ta UIH
CMOTpa JNOCTHKECHUN 3a IPEBIIYLINE 3aHATHUS.

1.4.Ilnanupyembie pe3yJibTaThI

IIpexmeTHbIC

e OyayT chOPMHUPOBAHBI IPEACTABJICHUS O OWOJIOTUYECKOM 3HAHUUM M €r0 NPaKTUYECKOM
WCIIOJIb30BaHUH (OMOTEXHOJIOTHS, OMOMH)KEHEPHs, OnOMH(pOpMaTHKa, OMOMETPUUYECKHE JTaHHbIC,
OuroJIoTHYeCKas SKCIEPTH3a):

e Oyner copMUPOBAHO OHOJOTHMYECKOE HAYYHO-MPAKTUYECKOE MBbIIUIeHHEe (TIOHUMaHUE
3aKOHOMEPHOCTEH (PYHKIIMOHHPOBAHUS KUBOW MPHUPOJBI, OCHOBAHWN METOJOB M TMOJXOJ0B
W3YYEHUS U U3MEHEHUS KUBBIX CHCTEM);

ByayT cdopmupoBanbsl ymeHuUs:

® T10JIb30BaTHCSI MUKPOCKOTIOM;

® pacro3HaBaTh MO MHUKpOIpernapaTaM pPacTUTEIbHBIE U JKMBOTHBIC TKAaHU, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB;

® TOTOBUTH HECJIOKHBIE MUKPOIIPEapaThl PACTUTEIBHBIX TKAHEH U MUKPOOPTaHU3MOB;

® OPraHU30BHIBATH OMOJIOTHUECKUN IKCIIEPUMEHT;
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® OPUEHTHPOBATHCS B PA3IMUYHBIX CHOCO0AX MPEACTABICHUS HAYYHBIX JAHHBIX B OMOJIOTHH.
MeTanpeamMeTHble
e BiaJcHUE WH(POPMAIMOHHO-JIOTHYECKUMH YMEHHUSMHU: ONPEACIATh TMOHATHUS, CO3/1aBaTh
0000IIeHus, yCTaHABIMBATh AHAJIOTUH, KIACCU(PHUIMPOBATH, CAMOCTOATEIBHO BBIOMPATH
OCHOBaHUS U KPUTEPHUH IJIs Kilaccu(UKalMM, YCTaHABJIUBATh MPUYMHHO-CIIEICTBEHHBIE CBS3H,
CTPOUTH JIOTUYECKOE PACCYKJICHUE, YMO3AKIIOUEHHUE U JIEJIaTh BBIBOIBI;
® YMETh UHTEPIIPETUPOBATH JaHHBIE B CBETE BBIIIOJHAEMOTO 33/1aHNUS,
® [IPOBOJIUTH I'PAMOTHYIO U apIryMEHTHPOBAHHYIO OLIEHKY;
® pa3BUTHE KPUTUIECKOTO MBIIIJICHUS IPU paboTe ¢ OMOIOTUIECKUMU (haKTaMHU: COMTOCTABJICHHUE,
YMEHHE OTJIMYaTh HEIOCTOBEPHYIO HH(OPMALMIO, HAXOJUTh JIOTUYECKOE HECOOTBETCTBHE,
OTIPEENATh JABYCMBICIEHHOCTb U T.J.;
® 337aTKM TBOPYECKOIO MBIIUIEHUS (ompeaeneHue MNpoOjJeM B CTaHJAPTHBIX CHUTYyalUsX,
HaX0XJIEHWE aJbTEPHATUBHOIO DELICHUS, COBMEIIEHHWE TPAJUIMOHHBIX M HOBBIX CIIOCOOOB
NEeSITEIbHOCTH);
® pErylIsITUBHbIE YMEHHs (CTaBUTh BOMPOCHI, (OPMYIUPOBATH TMIIOTE3bI, OMPENENATh LEIH,
IJIaHUPOBATh, BBIOMPATh CLIOCO0 NEMCTBUM, KOHTPOIUPOBATh, AaHATU3UPOBATH U KOPPEKTUPOBATH
CBOIO JESITELHOCTD);
® yMEHHE OCYIIECTBIATh KOMMYHHUKALUS CO CBEPCTHUKAMH W B3pPOCIBIMH Ul DPELIEHUS
MO03HABATEIbHBIX 3a/1a4.
JIMYHOCTHBIE
® [0JIOKUTEIFHOE AMOLMOHAIBHO-IIEHHOCTHOE OTHOLIEHUE K Pa3IMYHBIM (OopMaM U YPOBHIM
YKUBOUW ITPUPOJIBL;
® [IOHMMaHUE [IEHHOCTH U He0OXOJMMOCTH HAyYHOTO 3HAHUS;
® YyBCTBO JIMYHOM OTBETCTBEHHOCTH 3a WCIIOJIb30BAaHWE HA TIPAKTUKE OHOJIOIHYECKUX
JIOCTYKCHHI,
® [IOHMMaHUE 3TUYECKUX IPAHUL] OMOJIOTUUYECKUX HCCIEI0BAHUN.

2. KoMmmiekc opraHu3anoOHHO-NIeAaroru4ecKux ycJaoBuii

2.1.Kanennapublii yueOHblii rpadguk

PaboTa o nmporpamme ocymectisiercs ¢ 01 centsops o 31 mas (36 Heaens). KaHukyser He

MIPEe1yCMOTPEHBIL.
Nen/mm Ha3Banmue KoanuecTBo Dopmbl
pa3aena/TeMbl 4yacos aTrecTanuu
(KOHTPOJIsT)
Bceero Teopus IIpakTuka
1 BBenenme. JXubrnie 4 2 -
OpraHu3Mbl KakK
MaliuHbl W Kak
1[EJIOCTHOCTH.
1.1. | Bxoguas 2
JIMarHOCTHKA.
’KuBble oOpraHuzMbl
KaK «OJ1yIlI€BJICHHbBIE
aBTOMATHI.
1.2. | Opranusm KaK 2
CTpYKTypa U Kak
npotiecc.
O3HakomieHne c
y4eOHBIMU
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ITOMEIIEHUIMHU u
TEXHUKOU
0e30MMacHOCTH B
00pa3oBaTeIbHOMI
OpraHu3aIiH.

Mukpockorn -
BaKHEHUIITHI
WHCTPYMEHT
ouosora

JlaGopaTopHas
paborta

2.1

Kakne mukpockorsl
ObiBaroT.  TexHuKa
paboTsl co
CTaHJapTHHIM
OTNITHYECKUM
MHUKPOCKOTIOM.

JlaGopaTopHas
paborta

2.2.

TexHuka
0€30MacHOCTH  TpH
pabore B
J1a00paTopuH.

Ha BCTpEUy c
KJIETKOU

35

32

3.1.

Knerka — emunuma
CTPOEHHSI )KUBOTO.

3.2.

CamocTosTenpHOS
H3TrOTOBJICHUE
MHKPOIIPENapaToB
SMUJEPMBI JIUCTA.

JlaGoparopnast
paborta

3.3.

[TyremectBue o
KIIETKE.

JlaGoparopnast
paborta

3.4.

3HaKOMCTBO C
MHKpOIIpernapaTaMmu
JKUBOTHBIX.

JlaGopaTtopHas
paborta

3.5.

Paznoo0Opaszue
KIETOK  PAaCTCHHIA:
KHUBBIE W MEPTBBIC
KJICTOYHBIE
AIIEMEHTBHI, KJIETKU C
SIIPOM U 0€e3 spa.

JlaGopaTtopHas
paborta

3.6.

PaznooOpasue
KIETOK  KMBOTHBIX
(Ha npumepe
HECKOJBKUX THIIOB
TKaHEU
MMO3BOHOYHBIX).

JlaGopaTopHas
paborta

3.7.

I[BI/I)KGHI/IC YCTHUII.

@)

3.8.

3HaKOMCTBO c
MJ1a3MOJIM30M u
JETIa3MOJIU30M.
CpaBHenue
MIPOHUIIAEMOCTH
MeMOpaH >KHUBBIX U

JlaGopaTopHas
pabota
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MEpPTBBIX KJIETOK IO
OKpAIIMBAHUIO
pactBopa
MTUTMEHTOM.

3.9.

OnuMIimazaa mo TeMe
«Knerkay

KuBag cucrema u
OKpy»Karolas cpena.
Beenenue B
OMOJIOrTYECKUM
SKCIIEPUMEHT.

24

18

4.1

KusuenesrenbHOCTD
KJIETKHA U
OpraHusma.

JlaGoparopnast
paborta

4.2.

Crioco0sl
HU3MEPCHUA IbIXaHUA
1 (OTOCHHTE3A.

JlaGoparopnast
paborta

4.3.

dopma KIETOK B
3aBUCHUMOCTHU oT
YCIIOBUH CPEJIbI.

JlaGoparopnast
paborta

4.4,

AHanu3 SNHIEepMBI
JINCTHEB OJITHOTO
BHJIA PACTEHHS B
Pa3HBIX yCIOBHSIX.

JlaGoparopnast
paborta

45.

AzOyka
OHMOJIOTUYECKOTO
IKCIICPUMECHTA.

4.6.

3aknagka
JKCIEPUMEHTa IO
KYJIbTUBUPOBAHUIO
pacTeHui.
O06paboTka U TMOCeB
CEeMSIH OJIHOTO HWJIH
HECKOJIbKUX BHJIOB
pacTeHuii Ha yalkax
I[letpy w / wm
METOJIOM PYIOHHBIX

KYJIBTYD.

JlaGoparopnast
paborta

4.7.

3akitagka
JKCIEPUMEHTa IO
KYJIbTUBUPOBAHUIO
pacrenuil. JlelictBue
TSDKENBIX METaJNIOB
1 (aKTOPOB POCTA.

JlaGopaTopHas
paborta

4.8.

CusiTie n 06paboTka
pe3yabTaToOB
JKCIIEpUMEHTa  TI0
KYJIbTUBUPOBAHHIO
pacTeHui.
N3mepenue
MOP(OTOTHIECKIX

JlaGopaTopHas
pabota
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MIPU3HAKOB
MIPOPOCTKOB.
3aHeceHue B
TaOIuUILy.
[Toctpoenune
Jarpamm.

4.9.

DepMeHTHI —
YAUBUTEIIbHBIN
00BEKT OMOJIOTHH.

Jlaboparoprast
paborta

4.10.

JleicTBuE CIIOHBI HA
KpaxmaJt.

Jlaboparoprast
paborta

4.11.

AXTHBHOCTH
KaTtanasbl B
PaCTUTENBHBIX
TKaHSX.

JlaGoparopnast
paborta

4.12.

Omnpenenenue
TEMIIEPATYPHOTO
mopora Koaryjiasauuu
OEIIKOB.

JlaGoparopnast
paborta

Mukpoopranusmsl —
OCHOBHOE€ CPEICTBO
MIPOU3BO/ICTBA B
OMOTEXHOJIOTHH.

20
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5.1.

MukpoOsr:
BBCJICHHE.

5.2.

MeTtoanl
MIPUTOTOBJICHUS
npenapaToB
MUKPOOPTraHHU3MOB.
Hposxoku.
JlakTobakTepunu.

Jlaboparopnast
paborta

5.3.

KynbtuBupoBanue
MUKPOOPTraHU3MOB.
IToces OaxTepuit
Otneyarku PYK,
MOHET, MaTepual ¢
MUIIEBBIX
MIPOJIYKTOB.

JlaGopaTtopHas
paborta

54.

Onpenenenue  pH.
Onpenenenue
OKpallluBaHUsi  TIO
I'pamy.  3Hauenue
U3Yy4aeMbIX CBOMICTB
B OHMOTEXHOJIOTUU U
MEJUIIMHE.

JlaGopaTopHas
paborta

buonorus
npodeccruoHaIbHON
JIESITEILHOCTH

17
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6.1.

JHK — rnaBHas
MOJIEKYJIa:
CTPOEHHE,
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uHpopMaIus,
METO/bI BBIICTICHUS
U aHaJIn3a.

6.2. | buonorus B 4 JlaGopaTopHas
KPUMUHAIUCTHKE. pabota

6.3. | buoundpopmaruka u 3 JlaGopaTopHas
OMOUHKEHEPUS. pabota
DKCKypC B
MIPOrPaMMBI VTS
aHamm3a reHoMa.

Kak MOHO
KOHCTPYHPOBAaTh
TCHOM.

6.4. | Pazpabotka  upaeit 4 Jlaboparopnas
MIPOEKTOB IO TEMeE pabota
«buosorus TSI
MPAaKTUYECKOMN
JeSITeTbHOCTH
YeJIOBEKa»

6.5. | O6cyxnenue wuzaeu 3 JlaboparopHas
MIPOEKTOB TIO0 TeEMeE pabota
«buosnorus JUTSt
MPAaKTUYECKOMN
NeSITeIbHOCTH
YeJIOBEKa»

7 Hrorosas 4 - 4 TectupoBaHue
aTTecranus
Hroro 108 21 87

2.2.YcaoBusi peaju3anuy NporpamMmmal
Martepuanbno- | UndopmanmnonHoe obecrnedenue Kanposoe ob6ecnieuenue
TeXHHYecKoe
ob0ecrnieyeHmne

Mynstumenuitnas | [Ipesentanuu Ilenaror nOMOJIHUTEILHOTO

MIPOEKIIMOHHAS Jucku 00pa3oBaHusl, yUUTEIh

yCTaHOBKa CaiiTel UHTEpHETA ouonoruu

JlaboparopHoe Kommnekt ompenenureneii u ariacoB

obopynoBaHue YKUBBIX OPraHU3MOB

[Ipuntep  uepno- | Ilpubop ans oOHapyKeHHs IbIXaHHUS U

Oenblii oTpe/eNeHus JIBIXaTeJILHOTO

kodhpurmenTa
Pacxonnsie MaTepHabl: CHHPT

STUJIOBBIH, alleTOKapMMH, pacTBOp Hoja,
nepMaHraHar KaJus, caxapo3sa,
KapOamuJl, MOBapeHHasl COjb, YKCyCHas
KUCIJIOTa, HUTPAT KaJlusi, HUTPAT KaJIbIUs
(pacTBOp), TIULIEPHH, THIPOKCUI Oapus,
HEeHTpalbHBIN KpacHBIN, KUCIIBIN (yKCHH,
METHJIEHOBasE CHHb, T'€HLUAHBHOJET,
¢wibTpoBanbHas Oymara, damku [letpw,
MOJIMATUIICHOBAS! TUICHKA, ITPEIMETHBIE U
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1y

2)

3)

MOKPOBHBIE CTEKJA, JIe3BUsI Oe30MacHOM
OpUTBBI.

buosornueckuit maTepuall: KOMHaTHbBIE U
aKBapUyMHbIE pACTeHHs, CEMEHa C/X
pacTeHuil, KOPHEIJIONbI,  JIYKOBHUIBI,
KIyOHH C/X pacTeHWid, TIeKapCKue
JIPOXIKH, MOTYpT, pPaccoll KBaIICHON
KaIyCThI

2.3.®0opMbI aTTECTALIUN

B npouiecce oOyueHust UCIOIB3YyeTCS BXOAHON U MPOMEKYTOUHBIN KOHTPOJIb.

Bxonnoit koHTpoJib ipoBoanTes ¢ 13 mo 30 ceHtsops.

[TpomexyTouHbIil KOHTPOJIb IpoBOAUTCSA ¢ 18 1o 28 nexadps.

BXxoaHOii KOHTPOJIb - TIO3BOJISIET MEAArory BBIICHATH YPOBEHb TOTOBHOCTH YYEHHKOB K
BOCTIPUSTHIO HOBOTO MaTepHalia U MOKET MTPOBOIUTHCS B X0/I¢ (POHTAIBLHOM Oece b, OTBETOB IO
aHKeTe U C UCTOJH30BAHNEM I1E€JaATOTHIECKUX TECTOB.

IIpoMe:kyTOUHBIIH KOHTPOJIb — HAONIOJIEHHE AKTUBHOCTH OOYYAIOUIMXCS HA 3aHATHUSX U B
mporiecce pas3iIMYHBIX BHJIOB JIEATEIBHOCTH, OOCYXKIEHHE W aHalu3 TBOPYECKHX paboT
IITIKOJIHUKOB.

JlaHHas KpaTKOCPOYHas IMporpaMMa He IpeTyCMaTPUBAET BbIady JOKyMEHTa 00 00ydeHUH.

2.4. OueHoYHbIe MaTEePHAIbI

3ananue 1. BoiOepure 1 npaBuiibHbBII 0TBET
BecneTHOE BsI3KOE BELIECTBO, BHYTPEHHEE COACPIKUMOE KIICTKH
A) sapo b) o6on0uka B) nuromnazma I') ximopormractel
[TmacTuabl B KJIETKaX KOKUIIBI YEITYH JTyKa
A) 3enéubie b) OpamxeBsie B) kpachbie ') becuiBeTHbie
Coneprxanue OCITKOB B KJIIETKE PaBHO

A) 40-95 % B) 10-20% B) 0,2-2% T)1-1,5 %
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4) Opranudeckue BeIEeCTBA KJIETKH, UTPAIOIIKE BEIYILYIO POJIb B COXPAHEHUH HACIIEICTBEHHOM
uHpOpMaIUU
A) Hykneunossle kuciotsl b) XKupst B) benku I') YrieBoabt
5) K HeopranuueckuM BellecTBaM KJIETKU OTHOCUTCS (-ATCs)
A) Hykneunossle kuciotel b) Yrnesonsl B) Bona 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 OMMOKHA B TEKCTE.
OTH TKaHU HAXOJISATCS 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. OTBETbTE HA BONPOCHI.
YacTe MUKpPOCKOIIA, HA KOTOPOH pacIolaratloT paccMaTpuBaeMblii 00BbEeKT?
VBenuueHue KIEeToK B pazmepax?

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

Sl N

BemectBa — HCTOYHHMK OHCPTUU B KJICeTKE?
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5. Bce opranusmsl coctost u3 ...7

2.5. Meroanuyeckne MaTepuaJibl

-0ecepl;

-CIO’KETHO-POJICBBIE UTPHI;

-HT'PbI-CIIOPHI;

-y4eOHbIE UTPBI;

-KOHKYPCHI;

-TIpa3HUKH;

- paboTa ¢ HarJISIIHBIMU TTOCOOUSIMU.

TepmocTtar TBEpAOTENBHBIN

Muxkpockon 1abopaTtopHsblii (2 1T.)

Hudposoii -USB —mukpockorn (2 mit.)

Mukpockomn mabopaTopHbIi (cpemHero kimacca) (5 mrT.)
buonoruueckast MukposabopaTopus (¢ HaOOPOM UHCTPYMEHTOB) (2 IIIT.)
HabGop MUKPOCKOTIHYECKHX TpeTapaToB

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

[TpunTep /MHOTO(MYHKITMOHATBFHOE YCTPOUCTBO
HNuTepakTuBHAS TaHEb

MynbTumenuitHas ycraHoBka (MyIbTUMEIUHHBIN IPOEKTOP)

NuauBuayaiabHblii y4eOHBI miaH. B ciydae ecnmm B mepuoa oOydeHHs IO IMpOrpamMme
oOyuaroriemycst HcroyHsieTcss 18 JieT, OH HMeeT MNpaBO Ha YCKOPEHHOe OOy4deHHe II0
WH/MBUIyaTbHOMY IUIaHYy.
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3. Chnucok JurTeparypbl

Jluteparypa nist yuurens

1. bensuuna JI.A. BBenenue kypca «AKBallOHHMKa» B IPAKTHKY YPOYHOW U BHEYpPOUHOM
NEATEIbHOCTH TOCYJAPCTBEHHBIX W MYHUIIUMNAIBHBIX 00IIe00pa3oBaTeNbHBIX OpraHu3anui /
METOIuYeCKue pexomeHmanuu. — Acrtpaxanb: MspmarensctBo 'AOY AO JIIO «UuctuTyT
pasButus oopazoBanus», 2016. — 46 c.

2. Jlomarun, O.B. JlaGopartopusie KomIuiekchl SenseDisc mnpu peann3anuy OCHOBHBIX
00pazoBaTeNbHBIX MTporpamm obmiero oopazosanust / O. B. Jlomarun. — CI16.: Ackpun, 2016. —
196 c.

3. HukumoBa E.A. «OcHOBBI OMOTEXHOJIOTHUNY AJIEKTUBHBIN Kypc/MeTOau4YecKoe nmocodue. - M.:
Benrana-I'pag, c. (bubnuoTeka snekTuBHbBIX KypcoB)), 2009.- 21 c.

4. llly6una 10.D., Hukudopora H.B., Moxaposa JL.IO., PxxeByckas H.A. [omomauTtenpHas
oOrIepa3BUBalOIIas MPOrpaMMa TEXHHUECKOW HarpaBleHHOCTH «BHOKaHTYM» JUTS ydamuxcs 5-
10 knaccos. - JIunenk, 2017.- 40 c.

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

MexyHapoJHbIHI oTIpocC. 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/dbaf53ft-

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

CereBoii  NpPOEKT  «AKBallOHMKa  —  HCKYCCTBEHHas  JKOJIOTMYECKass  CHCTEMa»
https://globallab.org/ru/project/inquiry/8dead9d5-1899-4729-ae87- 24665¢5923dc.ru.html#.
WKAeAfmLTIU u ap

Jluteparypa s yyamuxcst
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-scepocHuku. https://vk.com/biovseros
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4.  buonornueckuit  oraen  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: OBostouMoHHO mnpoaBuHyToe BK-cooOmiectBo mnpo Hayku O IKHBOM.

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 6uosoros (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 caiita CM. 1o
aapecyhttp://biotechny.com/edulib/sch-ru.htm,)

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

https://elementy.ru/
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