MWHWUCTEPCTBO MPOCBELLEHNA POCCUNCKOW ®ENEPALINN
MuHMCTepcTBO 06pa3oBaHMs U HayKn ANTanckoro Kpas
NepBOMaMCKOro paioHa

MBQOY «bopoBuxnHckaa COLL»

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

3aMECTUTEND TUPEKTOPA 3aMECTHUTENb IUPEKTOPA JTAPEKTOP IIKOJIBI
no YBP nmo YBP

S - Cadonosa E.A.
Tronenesa E.A. Crpmy O.I1.  Hpukas NeST ot «29» 08

[pukas Ne51 ot «29» 08 IIpuxas NeS1 ot «29» 08 24 T.

24 1. 24 r.

PABOYAA NMPOIPAMMA

Pabouas nporpamma
AIEKTUBHOTO Kypca
«buorexnonorus» 8 kiacc
Ha 2024-2025 yueOHbIif TOT

c. bopoBuxa 2024r.



MNOACHUTEJIbHAA 3ATTMCKA

AKTYanbHOCTb 1 Ha3HauyeHue NporpaMmsl. IIporpamma pazpaboTaHa B COOTBETCTBHU C
TpeboBaHusIMU DelepaabHOro rocyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaH1apTa OCHOBHOI'O
o0uiero o0pa3oBaHus, OpUEHTUPOBAHA Ha 0OecrieyeHe HHIUBUAYAIbHBIX TOTpeOHOCTEN
00y4aroluXxcs ¥ HallpaBJIeHA Ha IOCTUKEHUE NIAHUPYEMBIX PE3YJIbTaTOB OCBOECHHUS ITPOrPaMMBbI
OCHOBHOT0 00111eT0 00pa30BaHusi C Y4€TOM BhIOOpa yYaCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUN
KYpCOB BHEYPOUHOH JEATEIBHOCTU. DTO IMO3BOJISET 00ECIICUNUTh €IMHCTBO 00s3aTEIbHBIX
tpeboBanuit ®I'OC BO BceM MPOCTPaHCTBE MIKOJIHLHOTO 00Opa30BaHUsI: HE TOJIBKO Ha YPOKE, HO H
3a €ro IpeIeIaMu.

AKTYanbHOCTh peain3aliy J1aHHOM porpaMMbl 00ycIoBlIeHa cCaMOH 0COOCHHOCTBIO TPOEKTHO-
HCCJIEIOBATEIbCKOM 1€ATEIbHOCTU. JTa I€ATENbHOCTD JIEKUT B OCHOBE I103HABATEIBLHOTO
uHTEepeca pedeHKa, SIBIISAETCS 3aJJ0TOM YMEHHS INIAHUPOBATH JIFOObIE 1eHCTBUS U BaXKHBIM
YCIIOBUEM YCIEIIHON peanu3auuu uaei. JIroOble u3MeHeHHsI COBPEMEHHOT'O OOIIECTBA CBSI3aHbI
C MMPOEKTAaMH M UCCIICOBAaHMSIMH — B HayKe, TBOPUECTBE, OM3HECe, OOIIECTBEHHOM KU3HHU.
[ToaToMy Ba)KHBIM AJIEMEHTOM Pa3BUTHSI TUYHOCTH 00ydarolerocs spisercs GopMUpOBaHUE
OCHOBHBIX HaBBIKOB IIPOEKTHO-UCCIIEI0BATEIbCKOMN A€ATEIbHOCTH.

[Tporpammoii npegycMoTpeHo popMupoBaHHE COBPEMEHHOTO TEOPETUUECKOTO YPOBHSI 3HAHHIA,
a TaKKe U MPAKTUYECKOI0 OIbITa pabOThI € 1ab0paTOPHBIM 000PYAOBAHUEM, OBJIAZICHUE
IPUEMaMHU UCCIIEOBATENLCKOM AeITeTbHOCTH. MeToAbl OpraHu3aiui 00pa3oBaTEIbHON U
HAYYHO-HUCCIIEIOBATEIIBCKOM IEATEIFHOCTH MPEyCMaTPpUBAIOT (JOPMHUPOBAHUE Y 00YJArOIIUXCS
HECTaH/IaPTHOT'O TBOPYECKOTO MBIILIEHUS, CBOOO I CAMOBBIPAKCHUS U WHAUBUAYAIbHOCTH
CYKIECHUU.

Jl71s oJTHOTO y4eTa MOTpeOHOCTEN yJalluxcsl B MporpaMMe UCTONIb3yeTcs

QG GepeHIIMPOBAHHBINA TIOJXO0/I, YTO CTUMYJIMPYET YUaIIerocs K yBEITHUSHHUIO TOTPEOHOCTH B
WHUBU1yaJIbHOW, MHTEUIEKTYaJIbHON U NIO3HABATEIBHOMN AESTEIbHOCTU U Pa3BUTHUIO HAYYHO-
HCCJIEIOBATEIbCKUX HaBbIKOB. [IporpamMma craneT BocTpeOOBaHHOM B IEPBYIO OYEPEIb
LIKOJIbHUKAMH, KOTOPbIE UMEIOT CTOMKUI MHTEPEC U COOTBETCTBYIOLIYI0 MOTHBALIUIO K
M3YYEHHUIO NIPEJAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA, €CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTtkoBoM Bo3pacTe ydaliuecs NposiBISIOT CBOK 3aMHTEPECOBAHHOCTD B TOM WIIH
MHOMO00JIACTH 3HAHUI, HAyYHOM HAIIPaBJICHUU WM MPOPECCUOHAIBHON 1eATeNbHOCTH. Takum
00pa3oM MpoucxoauT GOopMHUPOBAHKE MTO3HABATENBLHON U MPO(HECCHOHAIIBHON COCTaBIISIONIECH
JMYHOCTH, TIOMOTaeT yyaleMycsl B OpeesIeHnn OyAyIero >Ku3HEHHOT O IMyTH U B
npodeccroHaIBLHOM BBIOOPE MOCie OKOHYaHMs MIKOJIbI. [10100HOTO pojia 3aMHTEPECOBAHHOCTh
CTUMYJIMPYET MMOCTOSIHHOE JKETaHHUEe IIKOJIbHUKA K IO3HAHUIO0 HOBOTO, PACIIUPEHUIO U
YIIIyOJI€HUIO COOTBETCTBYIOIINX 3HAHUH, U



MOJIYYCHHUIO HOBBIX B TOM YHCJIC IPAKTUYCCKHUX HABBIKOB, d TAKKC MOTUBUPYCT YUAllICTOCS Ha
po¢OprUEHTAIIHIO.

[Tporpamma HareseHa Ha MOMOIIb PeOESHKY B OCBOCHHH OCHOB OPTraHU3aliU M OCYILECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIEIOBATEIBCKOMN JICATEIIEHOCTH, a TAKXKE B IPUOOPETCHUH
H€O6XOI[I/IMOFO OIlbITa AJIsA pa6OTbI Haa UHAWBUAYAJIbHBIM UCCIICAOBAHUCM HJIN ITPOCKTOM.
[TporpamMmMa OMOKET MIKOJILHUKY B 00Jiee TITyOOKOM M3y4eHHH UHTEPECYIoIeH ero 001actu
CCTCCTBCHHBIX HAYK, a4 TAK¥KC B HpI/IO6peTCHI/II/I Ba’XHbIX COLIMAJIBHBIX HABBIKOB, HCO6XOI[I/IMLIX
JUTSL IPOIYKTHBHOM COIMATTU3AIMH U (POPMHPOBAHUS TPAKIAHCKOMN ITO3UIIHH:

— HaBBIKA CAaMOCTOSATEJIBHOIO PELICHHS aKTyalbHbBIX UCCIIEI0BATEIbCKUX WM IPAKTUYECKUX
3a[a4, BKIIOYAIONIETO B ce0si yMEHUE BUJCTh U aHAJIM3UPOBATh MPOOJIEMBI, HY)KIAIOIIUECS B
peLIeHUH, YMEHHE JeTalbHO NpopadaThiBaTh U PEAIU30BbIBATh CIOCOOBI pabOThI ¢ HUMH,
yMEHUE IJIAHUPOBATh COOCTBEHHYIO padoTy U

CaMOCTOSITEJIbHO KOHTPOJIUPOBATh CBOE IPOIBMIKEHHE K KEITAeMOMY PE3ylbTaTy;

— HaBbIKa FeHEPUPOBAHUS U 0popMIIEHHSI COOCTBEHHBIX HJICH, 00JICUCHNS X B YIOOHYIO JUIs
pacmpoctpanenus Gpopmy;

— - HaBbIKa YBAXXUTCJIIbHOIO OTHOICHUS K YY’KHUM B3IJIAaM U UJICAM, O(i)OpMJIeHHI)IM B pa60TaX
APYyrux HIOHCﬁ, APYyrux aBTOpOB — BJIAACIIBIICB I/IHTeJIJICKTyaJIbHOﬁ CO6CTB€HHOCTI/I;

— HaBbIKa HY6J'II/I‘IHOFO BBICTYIUJICHUSA IICPCI OOJIBIION ay,HHTOpPIeﬁ, APTYMCHTUPOBAHUS U
OTCTaMBaHUS CBOCH TOYKHU 3pC€HUs, OTBCTOB HA BOIIPOCHI CBEPCTHHUKOB U B3POCJIbIX, y6C)KI[CHI/I$[
APYyrux B cBoOcH paBOTE, IPOABHIKCHUS CBOUX H,I[eﬁ;

— HaBbIKa PabOTHI CO CIEIMATU3NPOBAHHBIMU KOMITBIOTEPHBIMH ITPOTPaMMaMHu, 1a00paTOPHBIM
000pyI0BaHNEM, TEXHUYECKUMHU YCTPOMCTBAMHU, OMOTNOTEYHBIMU (DOHJAMH Y HHBIMH
pecypcamMu, ¢ KOTOPBIMH MOXKET OBITh CBSI3aHA MPOSKTHO-HUCCIIEIOBATENBCKAS eI TEIbHOCTD
MIKOJIbHHUKA.

Kpome Toro, paboTta mKOIbHUKA Ha/l IPOEKTOM MJIM UCCIIEJOBaHUEM OYyJIeT CIOCOOCTBOBATH U
Pa3BUTHIO €T0 aIEKBATHOW CaMOOIICHKH.

Mogaynb «brnotexHonorms» 7-8 knaccbl (68 4acoB)
1. Buomexnonozusa (4 uaca)

[TonsiTe GMOTEXHOJIOTUH. 3aUeM YeJIOBEKY OMOTEXHOJIOTHUH, B YEM UX NMPEUMYIIECTBO NEPE]
XUMHUYECKHM CUHTE30M. OCHOBHbIE OMO000BEKTHI OMOTEXHOIOTUHU: TPOMBIIIIIIEHHBIE
MUKpPOOPTraHU3Mbl, KIIETKH U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOKATaIN3aTOPHI.
[TpakTtuyeckas pabdora «IIpumepsl npuMeHeHUs1 OUOIOTUYECKUX OOBEKTOB B TBOEH JKU3HI».
Coipbe uist OMOCHHTE3a U OlIEHKa ero Ouojornyeckoi ieHHocTu. OCHOBHBIE HCTOUYHUKH
yriepoja, a3ota, ¢pochopa, MUKpo31eMeHTOB. VccnenoBanne HOBBIX UCTOUHUKOB ChIPbs
(BKJTFOYAst BOIIPOCHI €r0 MPeIBAPUTENIbHON 00paboTKH), pa3padoTKa HOBBIX MUTATENbHBIX CPE, B
TOM YHCJI€ BKIIIOYAIOIUX OMOCTUMYIISATOPBI M IPYTHUE 3JIEMEHTHI YIIPaBJIEHUS U ONTUMHU3AIIH
npoueccoB OnocuHTe3a. MeTo bl ONTUMH3AINH TUTATENbHBIX CPEl.

2. Mukpoouonozus (12 uacos)

[TonoxxeHre NPOKapruOTOB B CHCTEME OpraHnueckoro mupa. CtpoeHue 6akTepuaaibHOU KIETKH.
Knaccugukanus 6akrepuit. Mopdonorus 6akrepuii. [IpocTbie 1 c10KHbIE METOIbI



okparuBanus 6akrepuil. dusznonorus 6akTepHii: MUTaHKE, TBIXaHUE, POCT U PA3MHOXKEHHE.
3HaAKOMCTBO C IOMEHOM ApXeH (3KCTpeMO(DHUIBHOCTh, 0COOEHHOCTH CTPOCHUS KJIETKH ).
JlaGoparopHas pabota «®@ukcupoBaHHbIe penapatsl Oaktepuil. Onpenenenue Gopmer
MPEIJIOKEHHBIX KYJIbTYP MUKPOOPTaHU3MOB, UCIIOJIb3Ysl TPOCTOM METOJT OKPACKI
JlabGopaTtopHast pabota «OrnpeesieHre TUIA KIETOYHOW CTEHKH METOJIOM OKpAaIlIUBaHUs O
['pamy» (1pu HATMYMH PEAKTHBOB).

Monounokucioe u cnuptoBoe Opoxxkenue. otorpodusie u xeMoTpodHbIE OaKTEpUH.

Kunernueckoe onucanue npouecca pocta MUKpOOPraHU3MOB. DKCIOHEHIMAIbHAs MOJIEIb
pocta. Kunernka rudenu mukpoopranuzMoB. Jlaboparophnas pabota «lIpurotosienue
NPWKU3HEHHBIX MPENapaToB MOJOYHOKUCIIBIX OAKTEPHID».

[Tatorennsie 6akrepun. UyMHast nanodka U 4epHasi CMEpTh, OOTYJIU3M, CTOJIOHSIK, TyOepKyIies.
Hcropus 60pb0bI ¢ OakTepuanbHbiMU HHpeKusIMU. JlaboparopHast pabota «IloceB cMbIBa ¢ pyk
Ha vamku [letpu». JlabopaTopHas pabora «Brienenne yucToit KyabTypsl OakTepuii. Metos
pasBeznenuil. Metoa ucromaromero mrpuxay. Jlaboparopuas pabora «Mopdonornyeckas
XapaKTepUCTHKA BBIIEJICHHOM YMCTOM KyJIbTYphl: XapaKTEepUCTUKA KOJIOHUHU, popMa OakTepuii,
THI KJIETOYHON CTEHKW.

Boiina 6eckoHeUHOCTH: aHTUOMOTUKU ITPOTUB OakTepuil. MexaHU3Mbl JefCTBUI aHTUOUOTHUKOB.
Mexkinerounass KOMMyHUKalus 6aktepuid. YyBcTBO kKBOpyMa. JlabopaTopHas pabora
«CpaBHEHHE POCTa MUKPOOPIaHW3MOB Ha Yalike 0e3 U ¢ J00aBIeHs] aHTUONOTHKOB
HccnenoBarenbsckas padota «[lornck MEKPOOPTraHM3MOB O0JIaJAIONINX aHTArOHUCTHYECKOM
AKTUBHOCTBIO».

[Tpumenenue O6axTepuii yenosexkoMm. Kunernueckoe onucanre OMOCHHTE3a IPOJYKTOB
MHUKpoopranuzMamu. bakrepun, KoTopbele MOT'YT pasiaraTh miaactuk. MccnenoBarenbckast
pabota «BrlaeneHre MOJOYHOKUCIBIX OAKTEPHA, HCCICIOBAHNE MX aKTHBHOCTH.
Mukpoopranu3msl B arpoOMOTeXHOJIOIHH. MICKyCCTBEHHbIE acCOLMAlMU PACTEHUH C
MuKpoopranuzMmamu. Mccnenosarenbckas padora «BpiieneHue 6akTepuil moie3HbIX s
pacTeHuity.

3. Jykapuomuueckue opzanuzmol 8 OuomexHo02uu (njiecHesvle Zpudbl, OPoOIHCHCU,
6ooopocau) (12 uacoe)

[TnecHeBbIe TPUOBI MPOAYIIEHTH OMOJOTUYECKH aKTUBHBIX BEIIECTB.
OO6mras xapakTepucTUKa IPOXIKeN caxapoMuileToB. McTopust MCTIONIb30BaHUS JPOAKIKEHN B

TPAAUITMOHHONW OMOTEXHONIOTUHU. TEeXHOIOTUN BUHOIEIHS U XJI€OO0TIeUeHUs,
CIeNMaTu3UPOBAHHbIE PACHI APOioKe. Merabonu3m Apoxokei. Peakiius ciupToBOTO
opoxenus. Jlabopatopuas pabota «IlomcueT kneTok Apoxckeit B kamepe ['opsieBay.

JlaboparopHas paboTta «OO6HapyKeHUE MPOAYKTOB CITUPTOBOTO OPOKEHHS: STUIIOBOTO CIIUPTA U
YTIIEKHUCIIOTO Ta3ay. [lomydeHre BTOpUYHBIX METa0O0JIUTOB B IPOXKKaX. J[pokxku Kak
npoayleHThl OnoToruB. [lomyueHue 1eneBbIX OENKOB B IPOAIKAX.

Oco0eHHOCTH BET€TaTUBHOTO M MOJIOBOTO Pa3MHOXKEHHUSI Y APOAOKEH, 3SHAUCHUE U3YUCHUS
MHUTO3a U HUTOKUHE3A JJIs1 ONTUMHU3ALMH MPOLECCOB KyJIbTUBUPOBAHUS APOAOKEBBIX IITAMMOB,
MOHUMAaHUS MMPUINH MATOTEHHOCTH JPOXOKEH U rpruOO0B, TOMCKA MUIIIEHEH (DYHTHITUIOB 1
pa3paboTKK HOBBIX JIEKAPCTBEHHBIX MpenapaToB. JlaboparopHas pabota «Habmonenue
Pa3MHOKEHUS JIPOKIKEBBIX KIeTok». [IpakTuueckas padota «llomyuenue TBopora u kedupa Ha
OCHOBE MOJIOUHOKHUCIBIX OakTepuii». [IpakTuueckas padbora «OCHOBHBIE BUIBI KBaca M UX
XapaKTEePUCTUKA» «J[pOXKK M MOJIOYHOKHUCIIBIC OaKTepUH, TPUMEHSIEMBIE JIJIsl TPOU3BOCTBA
kBacay. [IpakTuyeckas pabora «CpaBHUTENbHBIN aHAIHU3 PA3BUTHSI IPOAOKEH B adPOOHBIX U
aHa’pOoOHBIX ycmoBusix». [IpakTnueckas pabora «MeToapl OIICHKHA CBOMCTBXJIEOOTIEKAPHBIX
npoxckeid. OcCoOOEHHOCTH TPUMEHEHHU S TPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX APOXIKEI.



HccnenoBarenbckas padboTa «BiausiHue GpU3NKo-XMMHUYECKUX (PaKTOPOB HA KAYECTBO
OMOTEXHOJIOTHYECKON MPOAYKINH (KBac, Kepup, ChIp, Xaed u ap.)».

Bopopocnu — nepcreKTHBHBIN 00BEKT /17151 TPOM3BOICTBA ONKa U YIIIEBOIOB.
broTexHoNIornYeckre METOAbl OYUCTKU TBEPBIX, )KUIKUX OTXOJI0OB U ra3000pa3HbIX OTXO/I0B
npou3BoaAcTB. CTouHbIle BOJbL. CXeMbl OUUCTKU. BHOGUIBTPEI, a9pOTEHKH, METAaHTEHKH,
OKCHTEHKH. AKTHBHBIM WJI U BXOJSIIME B HETO MUKPOOPTaHU3MEI. VICT0Ip30BaHue BOAOPOCIICH
B OUMCTKE CTOYHBIX BOJ. MccnenoBarennckas padora «BnusiHue Gpu3nko-xuMudeckux (pakTopos
Ha poct Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennaa ungpopmavus (8 wacos)

HacnenctBeHHOCTh M N3MEHYMBOCTH — OCHOBHbBIE CBOWMCTBA JKHUBBIX OPTaHU3MOB. FI3MEHUMBOCTb.
Bunbr m3menunBocTs. [Ipaktuyeckas pabora «MoaudukanoHHass H3MEHUYUBOCTH (JTUCThS,
UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepuanbHbI HOCUTENH HACJIEICTBEHHOCTH U U3MEHUMBOCTH. HyKJIEMHOBBIE KUCTIOTHI.
Jlokanu3zanus reHeTHYecKoro Marepuaia B kietke. Jlenenue kierok. Permukanus JJTHK.
OcHoBHast orMa MoJieKyisipHoit Ouonioruu. Tpanckpunuus. Tpancnsauus. MyTanuu.
[TpakTiueckas pabota «I'eH — HHCTPYKIIHS MO cOOpKe KIETKH (Ha Oucepe Uiu KOHCTPYKTOPE)».
[TpakTrdeckas paborta «Mytanus Ha OyTepOpoe (1000l 00BEKT U3 IPEIBIIYIIEH padoThI, Te
M3MEHEHHE UHCTPYKIUH MPUBEIET K U3MEHEHHUIO BHEIIHETO BUJIA OOBEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxxeHre BUPYCOB B CHCTEME OpraHnueckoro mupa. CTpykTypa U XMUMHUYECKUHCOCTaB
BupycoB. Kiraccudukanus Bupycos. Penponykius Bupycos. [IpocMOTp JOKyMEHTaIBHOTO
¢dunbpMa o BUpycax.

Bupycel - Bo30yautenn nHPEKIMOHHBIX 0one3nelt. OHKoBUpYCH. bakTepuodaru: crpoenume,
cBoiicTBa, mpuMmeHenue. [Ipaktuueckas padota. «Metox pazpenenuiin» [Ipaktuueckas padbora.
«TutpoBanue GakTeproparoBy.

buonornueckue meto 1l 60pbOBI ¢ BUpyCaMHu.

6. I'ennasa unsycenepus u ouomexuonozuu. (8 uacos)

OcHoBBI reHHOM nHxeHepun. Bektopa. Cnenuduueckue pepments! 6akrepuil. [IpakTnueckas
pabota «QHJIOHYKJI€a3bl PECTPUKIINH (padoTa ¢ HyKJICOTHIHBIMU MOCJIEI0BATEILHOCTIMHU Ha
Oymare)».

BbrotexHonoruu mpoykun 0IKOB B OaKTepHABHBIX KYIbTypax. Jl0CTIKEHHS TeHHOM
UH)KEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOIO MIMMYHUTETa OaKTepHil U apXeil.

[TpakTrueckas pabota «I'ennbie HOxHUIBI - CRISPR/Cas (MmonenupoBanue Ha Gymare)»
I'MO. Metoas! nonyuenus 'MO. Urpa-nuckyccus «Bsiurpaii rpant Ha cozganue ['MOy.

7. Buomexnonozuu 6 scusomnoeoocmee (8 uacos)

JlomecTuKalusi OCHOBHBIE IOMAaIlTHUE KUBOTHBIE; COBPEMEHHbBIE HKCIIEPUMEHTAX 110
JIOMECTUKAIINH )KUBOTHBIX (JTUCHUIIA, HOPKA H JIP. — YKCIIEPUMEHTHI HAyYHOH IIKOJIBI aKaJeMUKa
bensieBa). JTuckyccus «JloMecTukanus, BCe JId PaCTEHUS U )KUBOTHBIEC, KOTOPBIC JKUBYT PSIIOM C
YEJIOBEKOM MM OJIOMAITHUBAIOTCS? MOXKHO JIM CUMTATh TapakaHa OJOMAITHCHHBIM
JKHUBOTHBIM?».

CoBpeMeHHbBIE METO/IbI B )KHBOTHOBOJICTBE: TPAHCIUIAHTAIIMS SMOPHOHOB, XUMEPHBIE )KUBOTHEIE,
kionupoBanue. [Ipaktudeckas padbota «MeToauka KIOHHPOBAHUS (MOJEIMPOBaHNEe Ha Oymare).



OcHoBHbIE 00JI€3HU JKUBOTHBIX U POJIb MATOTEHHBIX MUKPOOPTaHU3MOB U MIAPA3UTOB B PA3BUTUHU
3a00JICBaHNH JIOMAITHHUX )KHBOTHBIX M OCHOBHBIX Mepax 00pHOBI ¢ HUMH; POJIb MOJIE3HBIX
MUKPOCHMOHOHTOB B OpraHU3Me KUBOTHBIX. [lonokuTensHOE 1 T0OO0YHOE (OTPHUIIATEIHHOR)
BO3/ICICTBUHM aHTHOMOTHUKOB Ha OPTaHU3M B XOJI€ JICUCHUS )KUBOTHBIX; IIEJIU M 3a]1a41
BEeTEpUHAPUHU. BHOTEXHOIOTHS KOPMOBBIX TpernaparoB. [Ipaktuueckas padota «CocTaBieHue
panroHa MUTaHUs )KUBOTHOTO, PacyeT PacXoJi0B Ha cojepkaHuey. VccienoBarenbckas padora
«O11eHKa Ka4eCcTBa MOJIOYHOH MPOTYKIIAM.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOIbI cenekimu. I ubpuanzanus. @opmel oT60pa. OCHOBHBIE HAMTPABICHUS
CEJICKIIMH: YIYYIlIEeHUEe YPOXKAHHOCTH, YCTOMYUBOCTH K OMOTHYECKUM U aOUOTHYECKUM
dakropam. [IpakTrueckas pabota «BripanBaem ropox. Kak mpoBectu ckpenmBanue y
ropoxa.

OCHOBHBIE TIOJIXO/IbI CENEKIINU 1 OMOTEXHOJIOTUH KYJIbTYPHBIX pacTeHuil, [ ubpuausamnus,
OTJIaJIeHHass THOpUAN3aIHsl, HCKYCCTBEHHBIA 0TOOp, TreTepo3uc, Tpanchopmalus, MyTarcHes,
reHeTU4YecKoe pepakTupoBanue). Mctopus cenekuuu B Poccumn u Mupe, uctopust pa3BuTHs
BAKHEUILNX COPTOB KYJIbTYPHBIX PACTEHUH.

Kak genoBek mosxeT MoauduimpoBats pacreHus? ['eHHas nHxeHepus pacteHuit: Yto takoe
reHeTUYecKas HHKeHepus pacTeHuil. TpaHcreHHble pacTeHus. MeTobl oJIydeHHUsl.
OO0pa3oBaHue OIyXoJiel y pacTeHuil. ArpobakTepuaibHas TpanchopMmarust: Ti-mia3Mub.
I'ensr T-AHK. MonekynsipHO-TeHeTHYECKHE MEXaHU3MbI TpaHchopMmaruu. ['eHeTnueckoe
penaxkTupoBanue. CoBpeMEHHbIE OIX0/Ibl U JOCTHKEHUS TEHETUUECKOTO peAaKTUPOBAHUS
pactenuil. [IpakTrueckas paboTa «I'eHOMHBIE HOKHUIIBI (MOJIETUPOBAHUE PAOOTHI CUCTEMBI
CRISP-Cas).

Ectb nu sxu3Hb B mpoOupke? bruoTexHoorus KynbTypHbIX pacTeHuid. MccnenoBarenbckas

pabota «BrIpamuBanue pacTeHUl B MpoOHUpKe (MOXKHO BOCTIOIB30BAThHCS Pe3yIbTaTaMU
MPEBIIYIINX SKCIIEPUMEHTOB 10 COCTaBJICHUIO MUTATEIbHBIX PACTBOPOB JIJISl PACTECHUIN )».

MNMIAHNPYEMBIE PE3YJIbTATbI

OCBOEHUA KYPCA BHEYPOUYHOW JEATE/IbHOCTW

3aHATUS B paMKaX IpOTrpaMMbl HalpaBJIeHbl HAa 00ecTIeYeHre TOCTHKEHNS IKOJIbHUKaMU
CJIEIYIOIINX JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.
JINYHOCTHbIe pe3ynbTaThl:

B cpepe epasicoancrkoeo 6ochumanus; TOTOBHOCTb K KOHCTPYKTUBHOM COBMECTHOM
JIEATEIbHOCTH TIPU BBIITOJIHEHUH UCCIIEJOBAHUN U IIPOEKTOB, CTPEMIICHUE K B3aUMOIIOHUMAaHUIO
Y B3aUMOIIOMOIIH.

B cgpepe nampuomuyeckoeo 6ocnumanusi: OTHOILIEHUE K OMOJIOTMH KaK K BaXKHOH
COCTABJISIFOLIEN KYJIbTYpBI, TOPIOCTh 32 BKJIAJI POCCUMCKUX M COBETCKUX YYEHBIX B pa3BUTHE
MHUPOBON OMOJIOTMYECKOI HayKH.

B cpepe 0yxosno-npascmeenno2o 6ocnumaris: TOTOBHOCTb OLIEHUBATh IOBEJCHHUE U MIOCTYIKU
C IO3ULIUY HPABCTBEHHBIX HOPM U HOPM DKOJIOTMYECKOU KYJIbTYPbI; IOHUMaHUE 3HAYMMOCTH
HPABCTBEHHOI'O aCIEKTa JeATEIbHOCTH YEJI0BEKa B MEIULIMHE U OMOJIOTHH.

B cghepe scmemuueckozo 6ocnumarnus: NOHUMAaHUE POJIM OUOJIOrUU B (POPMUPOBAHUU
ACTETUYECKOMN KYJIBbTYPbI JUYHOCTH.

B cghepe gusuueckozo socnumanus, popmuposanus Kyibmypul 300p06bs U IMOYUOHATLHO20
Onacononyyus: OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 370POBBIO U YCTAHOBKA Ha 3/I0POBBII
00pa3 )U3HU (310pOBOE NMUTAHHUE, COOIOACHNE TUTUEHNYECKUX MTPABUI U HOPM,
cOamaHCUPOBAaHHBIN PEKUM 3aHATUN U OTAbIXA, pETyJsipHas pu3nyecKkasi akTUBHOCTb);
0CO3HaHME MOCIEICTBUI U HENIPUATHE BPEIHBIX MPUBbIUEK (YHIOTpeOIeHHE aIKOT oI,
HapKOTHKOB, KypeHHE) U UHBIX (hopM Bpeaa Juist pU3NUECKOro U ICUXUYECKOTO 3/10pOBbS;
co0utro/IeHHre MpaBUil 0€301aCHOCTH, B TOM YHCIJI€ HAaBBIKU O€30IM1aCHOT0O MOBEICHUS B



IPUPOIHOM cpenie; CPOPMHUPOBAHHOCTD HaBbIKA peIeKCHH, YIPaBICHUE COOCTBEHHBIM
SMOIMOHAIBHBIM COCTOSIHUEM.
B cghepe mpyoosoeo éocnumanus: akTHBHOE y4acTHE B PEIICHUN IIPAKTUIECKUX 3a1ad (B

paMKax ceMbH, IIKOJIbI, TOPOJIa, Kpast) OMOIOTHYeCKON M 3KOJIOTHIECKON

HANPABIEHHOCTH, MHTEPEC K MPAKTHUECKOMY U3YUCHHIO MPOQECCHIA, CBI3aHHBIX C OMOJIOTHEH.
B cghepe sxonocuueckoco 6ocnumanus: OpueHTAUs Ha IPUMEHEHHE OMOIOTHYECKUX 3HAHUN
IIPH PEIICHUH 33729 B 00JIaCTH OKPYKAIOIICH CPeIbl; 0CO3HAHUE IKOJIOTUISCKUX MPOOIIeM 1
MyTel UX PelIeHUs; TOTOBHOCTh K YUaCTHIO B IPAKTHUECKON ACSITEIbHOCTH IKOJIOTUYECKOM
HATPaBICHHOCTH.

B cghepe nonumanus yenHocmu nayuno2o no3HaHusA: OPUEHTALIUS Ha COBPEMEHHYIO CUCTEMY
HAYYHBIX TPEJCTABICHUN 00 OCHOBHBIX OMOJIOTHUYECKUX 3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX
YeJioBeKa ¢ MPUPOJIHON U COLIMATLHON CpeJloil; MOHUMaHuE POk OMOJIOTUYECKON HAYKH B
(GhOopMUPOBAHUN HAYYHOTO MUPOBO33PECHHUS; PA3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEpPECa K
OHOJIOTNYEeCKON HayKe, HABBIKOB HCCIIEI0BATEIbCKOM 1eATEIbHOCTH.

B cghepe adanmayuu k uzmeHAIOWUMCS YCIOBUAM COYUATLHOU U NPUPOOHOU Cpedbl: aICKBATHAS
OIICHKA U3MEHSIOUINXCS YCIOBHI; MPUHATHE pelieHns] (MHAUBUAYaAIbHOE, B TPYIIIE) B
W3MCHSIOIINXCS YCIIOBUSAX HAa OCHOBAHHUH aHaIH3a OMOJIOTHYECKON HH(pOpMaInK; ITIAaHUPOBAHUE
JEHCTBUI B HOBOM CUTYyallll HA OCHOBAHUU 3HAHUI OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.
MeTanpegMeTHble pe3y/ibTaTbl:

B cghepe oenaodenus ynusepcanbHviMu yueOHbIMU NO3HABAMENbHBIMU OCUCMBUAMU.

ba3oBbie norMYecKue NEUCTBHS:

* BBISIBJISITh U XapaKTEPU30BATh CYLIECTBEHHbIE IPU3HAKU OMOIOIMUECKUX OOBEKTOB (SIBJICHUI);

* YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIACCUPHUKAIIMHA OMOIOTHYECKIX O0BEKTOB (SIBICHHIA,
IPOLIECCOB), OCHOBAHUS /7151 0000IEHHSI U CPAaBHEHMS, KPUTEPUU IIPOBOJUMOI0 aHAIN34;

* ¢ Y4ETOM IpeI0KEHHOM OMOI0rnYecKOi 3a1a4K BbISBIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS
B paccMaTpUBaeMbIX (akTax U HaOJIOJIEHUSX; IPeAaratb KpUTEPUN JJis BBIIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

* BBISBJIATH AeUIIUTHI HH(DOPMAITUH, JTaHHBIX, HEOOXOAMMBIX JIJISl PEIICHHSI TOCTABICHHOM
3a/1a4u;

¢ BBIABJIATh NPUYUHHO-CIICACTBCHHBIC CBA3Y IIPU U3YYCHHUU OMOJIOTMYECKHUX

SIBIICHUI U IMpOoneCCOB; ACIATh BBIBOJAbI C UCITIOJIB30BAHUEM JACAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKqueHHﬁ, YMO3aKHIOquHﬁ 1O aHaJIOTHUH, (I)OpMy.]'II/IpOBaTL THUITIOTE3bI O B3aMMOCBA3AX;

* CaMOCTOATENBHO BBIOUPATh crI0cO0 perieHust yueOHol 61osIorndeckoil 3ajjaun (cpaBHUBATh
HECKOJIbKO BAPUAHTOB PEILLIEHUs, BBIOUPATh Haubo1ee MOAXOAINI ¢ yUETOM CaMOCTOSTEIbHO
BBIJICJIEHHBIX KPUTEPHUEB).

bazoBsle nccaenoBarenbCKue JeCTBUSA:

¢ UCII0JIB30BaTh BOIIPOCKHI KaK HCCJ’IC}IOB&TGJ’IBCKI/Iﬁ HUHCTPYMCHT I1O3HAaHUA,

* hopMyIHPOBATH BOMPOCHI, (GUKCUPYIOIIHNE PA3PhIB MEXKIAY PEATHHBIM U JKEIaTCIbHBIM
COCTOSTHUEM CHUTYyAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE M JIAHHOE;

* popMupOBaTH TUIIOTE3Y 00 NCTUHHOCTH COOCTBEHHBIX CYXICHUN, apTyMEHTHPOBATH CBOIO
MMO3UINI0, MHEHHE;



* IPOBOJIUTH 110 CAMOCTOSITEILHO COCTABICHHOMY IUIaHy HAOJI0ACHNE, HECIOKHBIH
OMOJOrMYECKHM SKCIIEPUMEHT, HEOOIIBILIOE UCCIIEI0BAHUE 10 YCTAHOBJIEHNUIO 0COOEHHOCTEN
Ouosiornueckoro oobekTa (Imporecca) u3yueHus,

¢ IPUYHUHHO-CJICACTBCHHBIX CBsI3el M 3aBUCHMOCTEH OHOIOTMYECKUX 00OBHEKTOB MCIKOY CO6OI\/'I;

[1[JoueHuBaTh Ha IMPUMCHHUMOCTDb U JOCTOBEPHOCTDH I/IH(bOpMaI_[I/IIO, IMOJIYYCHHYIO B XOI¢
Ha6JHOI[eHI/I5I H OKCIICPUMCHTA,

* CaMOCTOSTEIBHO (HOPMYIUPOBATH 0OOOIIECHHUS U BBIBOJIBI IO PE3YJIbTATaM MPOBEASHHOTO
HAOJIIOJICHUS, SKCIIEPUMEHTA, BJIaJIeTh HHCTPYMEHTAMH OIICHKH JOCTOBEPHOCTH IOJTYYCHHBIX
BBIBOZOB 1 0000IIEHNI;

* MPOTHO3UPOBATH BO3MOXKHOE JIaIbHEHIIIee pa3BUTHE OMOIOTUYECKUX MTPOLIECCOB U UX
MIOCJICICTBYSI B @aHAJIOTUYHBIX MITM CXOHBIX CUTYAIIHSIX, a TAKXKE BBIIIBUTAThH TPEATIOI0KEHUS 00
WX Pa3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pa6ota ¢ nuadpopmanueii:

* IPUMEHSTH Pa3JIMYHBIC METOJIbI, HHCTPYMEHTHI U 3alIPOCHI TIPU TIOUCKE U 0TOOPE
Omonornvyeckoil HGOPMAIUU WM JAHHBIX U3 HCTOYHUKOB C YIETOM MPEUIOKCHHON yIeOHOH

OMOJIOTUYECKOH 3aJa4H;

* BEIOMpATh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH OMOIOIMUYECKYIO
MH(}OpPMaLIMIO Pa3INYHbIX BUJOB U (hOPM IpPEICTaBICHMUS;

* HAXOJUTh CXOJHBIC APIYMEHTHI (TIOTBEPKAAIOIIUE WIIH OMTPOBEPTAIOIINE OJHY U TY K€ UIECIO,
BEPCHIO) B Pa3JIMYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

* CaMOCTOATENBHO BHIOMPATh ONTUMAIbHYIO (hOpPMY MIPEACTaBICHUS HH(OPMAIMU U
WUTIOCTPUPOBATH pelIaeMble 3a7a4u HECIO0KHBIMU CXEMaMHu, luarpaMMaMu, HHOM TpaduKoil u

ux KOM6I/IHaI_[I/IHMI/I;

* OIICHHMBATh HAJEKHOCTh OMOJIOTHYECKOM HH(OpMALIUY IO KPUTEPUSIM, NPEITI0KEHHBIM
YUUTENEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

* 3aTIOMHUHATH ¥ CHCTEMAaTU3UPOBATh OMOJIOTHIECKYIO HH()OPMAIIHIO.
B cghepe oenaoenus ynusepcanvrvimu yueonvimu KoMmyHuxamueuvimu oeticmsusimu OOIIeHne:

* BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIEHUS, BBIPA’KaTh IMOLIMHU B IIPOLIECCE BHIIIOJHEHUS
PaKTUYECKUX U JTa0OPaTOPHBIX padoT;

¢ BbIPpA’XKaThb ceOs (CBOIO TOYKY 3peHI/I$I) B YCTHBIX U TMCbMCHHBIX TCKCTAX;

¢ pacCrio3HaBaThb HeBepGaHBHLIC cpeacTBa 06IJ_[CHI/I$[, INOHHUMAaTh 3HAYCHUC COMAJIbHBIX 3HAKOB,
3HATh U pacClio3HaBaThb NPEANOCHIIIKN KOH(i)J'II/IKTHI)IX

CUTYallui ¥ cMsr4aTh KOH(DIUKTHI, BECTU IEPETOBOPHI;

* IOHUMAaTh HAMEPEHUS IPYTUX, IPOSABIATH YBAKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B
KOPPEKTHOH (popme hopMyIHpPOBATH CBOU BO3PAKEHHUS;



* B XOJI€ IMAJIOTa W/WJIA JUCKYCCUH 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 00CYKIaeMOit
OMOJIOTUYECKON TEMBI U BBICKA3bIBATh UJICH, HALICJICHHBIC HA PEIICHHE OMOJOTUYECKON 3a1auu U
nojiepkaHue 0J1arokenaTeIbHOCTH OOIICHUS;

* COIOCTABJISATh CBOU CYXKJICHHUSI C CY)KJICHUSAMU APYTHX YYaCTHUKOB JUAora, OOHapyKUBaTh
pa3IM4Ms U CXOJCTBO MO3ULIU;

* MyOJUYHO TIPEJCTABISTH PE3YJIbTAThI BRIIOJTHEHHOTO OMOIOTHYECKOTO OMBITa (IKCTICPUMEHTA,
HCCJIEIOBAHMUsI, IPOEKTA);

[J[JcamocTosTeNbHO BBIOUPATh (hOpMAT BBICTYIUICHUS C YYETOM 3aa4 MPE3EHTAIUN U
0COOEHHOCTEHN ayJIMTOPUH U B COOTBETCTBUH C HUM COCTABJISITh YCTHBIE U MHUCbMEHHBIE TEKCTHI C
MCIIOJIb30BaHUEM HILTIOCTPATUBHBIX MaTepUasOB.

CoBmecTHas ACSITEIBHOCTD (COTPYAHUYECTBO):

* [IOHUMAaTh U UCII0JIb30BaTh IPEUMYILECTBA KOMAaHIHON U UHMBUyaIbHOU pabOThl IpU
peLIeHUH KOHKPETHON OMOJIOTHYeCcKOM MpobaemMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS
IpyNIOBBIX (POPM B3aUMOJICHCTBHS NIPH PEUICHUH TIOCTABICHHON Y4eOHOH 3a/1a4H;

¢ IpUHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, KOJIJICKTUBHO CTPOUTH IIGﬁCTBI/I?I o eé
JOCTH)KEHUIO: pacpeAessTh POJIM, JOrOBapUBaThCs, 00CYKAATh MPOLIECC U Pe3yIbTaT
COBMECTHOM paboThI;

®* YMCTb O606HIaTI) MHCHUS HECKOJIbKUX JIIO[[GI\/JI, IMPOSABJIATE TOTOBHOCTb PYKOBOAUTD, BBIIIOJIHATH
MOpYy4YCHUs, HOAUUHATHCA,

* IJITAHUPOBATH OPTaHU3AIMIO COBMECTHOM paboThl, ONPENEsATh CBOIO POIIb (C y4ETOM
MPEANOYTEHUN U BOBMOXHOCTEH BCEX YUYACTHUKOB B3aUMOJICHCTBUS), pacIIpeeisaTh 3a/1a4u
MEXy YJIeHaMH KOMaHJIbl, y4aCTBOBATh B IPYNIOBBIX opmax paboTsl (00CyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U UHBIE);

¢ BBITIOJIHATH CBOIO 4aCThb pa60T51, AOCTUTaTh KAYCCTBCHHOT'O PE3yJIbTaTa 1O CBOEMY
HAITpaBJICHUIO U KOOPAUHHUPOBATH CBOU JICHCTBHUS C APYruMHU 4JICHaMH KOMaH/IbI;

* OIICHMBATh Ka4€CTBO CBOETO BKJIa/1a B OOLIUII MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTEILHO
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS; CPABHUBATH PE3YJIbTAThl C UCXOAHON
3ajaueil ¥ BKJIAJ KaXKI0T0 WieHa KOMaHbl B IOCTUXKEHUE Pe3yabTaToB, pa3aensaTsh chepy
OTBETCTBEHHOCTH U IPOSBIIATh TOTOBHOCTH K IIPEIOCTABICHUIO OTYETA IEpe]] TPYIIION;

¢ OBJIAJCTH CHCTEMOH YHUBCPCAJTbHBIX KOMMYHUKATHBHBIX HeﬁCTBHfI, KOTOpas o0ecreynBacT
C(i)OpMI/IpOBaHHOCTB COIIMAJIbHBIX HABBIKOB M OMOIIMOHAJIBHOT'O MHTCIJICKTA IIKOJIBHUKOB.

B cpepe o6naoenus ynusepcanvubimu yueOHbIMU Pe2yIAMUSHIMU OeliCTNEUAMU.
Camoopranu3zanus:

¢ BBIIBJIATDH

MpOOJIEMBI JIJISl PEIICHUSI B )KH3HEHHBIX U YI€OHBIX CHUTYAIUAX, UCTIOJIb3YysI OMOTOTHYECKUE
3HAHHS;



* OPUEHTHUPOBATHCS B PA3IMUHBIX [TOAX0aX MPUHATHUS PEIIEHUH (MHIUBUAYAIbHOE, IPUHATHE
pEIIeHUS B TPYyIIe, IPUHATHE PEIISHUN TPYIIION);

* CaMOCTOSITEIHbHO COCTABIISATH AJITOPUTM pPElICHUS 3a/1a4M (WM €T0 YacThb), BRIOUPATh CIIOco0
peneHns yueOHO# OMOJIOrnyecKon 3a1a4u ¢ y4ETOM UMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeJiaraéMble BApUaHThI PEIICHUN;

* COCTABJIATH IJIaH JEHCTBUH (IJIaH peann3alii HAMEYEHHOTO aITOPUTMA PELIeHHS ),
KOPPEKTUPOBATH MPEATIOKEHHBINA ATOPUTM C YIETOM TOTYUCHHS] HOBBIX OMOJIOTHYECKIX

3HaHWI 00 U3y4aeMOM OHMOJIOTHYECKOM OOBEKTE;

* Jie7IaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CamokoHTpoIIb (pedekcus):

* BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAINH U pe(IIeKCUH;
* 1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallUM U IIpejiaraTh IUlaH €€ U3MEHEHMUS;

* YYUTBIBaTh KOHTEKCT U NPEABUIAETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTh IIPH PELICHUN
yueOHOI Ouosoruyecko 3aauu, aaanTUPOBaTh PELICHUE K MEHSIOIUMCS 00CTOSTENbCTBAM;

* OOBSCHATH INPpUYIUHBI JOCTHIKCHUA (HC,I[OCTI/I)KCHI/IH) PE3YyIbTATOB ACATCIBHOCTH, 1aBATh
OLICHKY HpI/IO6peTéHHOMy OIIBITY, YMCTb HAXOAUTH ITIO3UTUBHOC B Hpomomeﬂmeﬁ CUTyalluH,

¢ BHOCHUTBb KOPPECKTHUBLI B ACATCIIBHOCTh HA OCHOBC HOBBIX O6CTOHT€JII>CTB, HN3MCHUBUINXCA
CHTyaHHﬁ, YCTAHOBJICHHBIX OI_HI/I6OK, BO3HUKIIIHNX pr,HHOCTeﬁ;

* OLICHUBATh COOTBETCTBHE PE3Y/bTaTa LI U YCIOBUSIM.
OMOIMOHAIBHBIA UHTEIIEKT:

* pa3nuyarth, Ha3bIBaTh U YIPABIATh COOCTBEHHBIMHU 3MOIMSIMU M SMOLIUSMU JIPYTHX;

* BBISIBJIATH U aHAIM3UPOBAThH MPUYHUHBI YMOLHH;

* CTaBUTH ce0s HA MECTO JPYroro 4ejJoBeKa, IOHUMaTh MOTUBBI U HAMEPEHHUS APYroro;
* peryaupoBaTh Cioco0 BhIPaXKEHUS SMOLIHUH.

* [IpunsTue cebs u qpyrux;

* OCO3HaHHO OTHOCHUTBHCS K IPYTOMY Y€JIOBEKY, €Er0 MHEHUIO;

* IpU3HaBaTh CBOE MPABO HA OLIMOKY U TaKoe ke MPaBo JIPyroro;

* OTKPBITOCTH c€0€ U IPYTUM;

* 0CO3HaBaTh HEBO3MOXKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJIAJICTh CUCTEMOW YHHUBEPCAJIBbHBIX YUEOHBIX PEryIATUBHBIX J€HCTBUIN, KOTOpast
obOecnieunBaeT (HOPMHUPOBAHHE CMBICIIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSISI TO3ULIUS



JUYHOCTH ), ¥ )KU3HEHHBIX HABBIKOB JIMYHOCTH (yIIpaBJIeHUs OO0, CaMOIUCIIUTUIHHBI,
YCTOMYHUBOTO TTOBEJICHHUS ).

MpeaMeTHble pe3y/ibTaTbl OCBOEHHUS IIPOrPAMMEI
B no3HaBarenpHOM (MHTEIUIEKTYaTbHON) cdepe:

— IpUOOPETEHUE OMBITA UCIIOIB30BAHUS METOI0B OMOIOTHYECKOM HAYKH C IEIbI0 H3yYECHUs
OHoyoru4eckux 00bEKTOB, SBICHUN U MPOIIECCOB: HAOIOIEHUE, ONTUCAHKE, TPOBECHHE
HECJIOKHBIX OMOJIOTMYECKUX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCJIE C HCIIOJIb30BAaHHEM
AQHAJIOTOBBIX U IIU(POBBIX OMOJIOTHYECKUX IPUOOPOB U HHCTPYMEHTOB;

— ¢opMupoBanue

YMEHHSI HHTEIPHPOBATh OMOJIOTUYECKHIE 3HAHUS CO 3HAHUSAMHU U3 IPYTUX YYeOHBIX MPEIMETOB
(pusukm, xumum, reorpaduu, UCTOPUHU, OOIIECTBO3HAHUS U T. 11.);

YMCHHSI HHTETPUPOBATh OMOJIOTHICCKUE 3HAHUS CO 3HAHUSMU U3 APYTUX YICOHBIX TPESIMETOB
(pusuku, xumuH, reorpaduu, UCTOPUH, OOIIECTBO3ZHAHUS U T. I1.);

OCHOBHBIX 3a00JICBaHUH YeJIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CIIOCO0AX MX JUATHOCTUKH U
JICUCHHUS,



— (hopmupoBaHNe YMEHUS UCIOIb30BaTh MOHATUIHHBIN annapaT ¥ CUMBOJIUYECKUM A3BIK
T€HETUKH, TPAMOTHOE TPUMEHEHUE HAyYHbIX TEPMUHOB, TOHATUH, TEOPUH, 3aKOHOB IS
00BsicHEeHUS HAOII0JaeMbIX OMOJIOTHYECKUX 00BEKTOB, SIBJICHUN U MPOIIECCOB, MO3BOJISIOLINX
3JI0KUTh (DYHIaMEHT HAyYHOTO MUPOBO33PCHHUS.
B 1ieHHOCTHO-OpHEHTalMOHHOH cdepe:

— 3HAaHHUCEC, 4TO IPUMCHCHUEC COBPEMCHHBIX TEXHOIOTHI MOHeKYHHpHOfI OHOJIOTHHU MO3BOJISIET
YCIIEIIHO pelaTh TaKue 371000 JHEBHbIE TPOOJIEMBI, KaK OXpaHa OKPYKaIOLIeH Cpepl,
COXPAaHCHUE 310POBbs YCTIOBEKA, KOHTPOJIb U BOCCTAHOBJICHHUE DKOCHCTEM.

Mogaynb «BrnotexHonorms» 7-8 knaccbl (68 4acoB)

TemaTnyeckoe nnaHUpoBaHue

Tembl

OCHOBHOEe cofiepykaHue

[eAaTtenbHOCTb
LLIKO/TbHNKOB

Tema 1. buorexnomnorus
(4 9)

[ToHsiTHE OMOTEXHOJIOTHH.
3aueM 4eIoBeKy
OMOTEXHOJIOTHH, B UEM UX
MPEUMYIIIECTBO TIepe]]
XHUMUYECKHM CHHTE30M.
OcHoBHBIE OHOOOBEKTHI
OMOTEXHOJIOTUU:
MIPOMBIIIIJICHHBIE
MUKPOOPTaHU3MBI, KICTKHA U
TKaHHU PaCTCHUM, )KUBOTHBIX U
YeJI0BeKa, OMOKaTaTN3aTOPbI.
Cripbe 1151 OMocuHTE3a U
OIICHKA €r0 OMOJIOTHYECKON
1eHHOCTU. OCHOBHBIE
WCTOYHUKH yTJIepoO/ia, a30Ta,
dbocdopa, MUKPOITIEMEHTOB.
HccnenoBaHre HOBBIX
HUCTOYHUKOB CBIPBS (BKITFOUAS
BOIIPOCHI €T0
IIpe/IBapUTENIbHON 00pabOTKH),
pa3paboTKa HOBBIX
MMUTATEILHBIX CPEJl, B TOM
YHcIie BKIIOYAOIINX
OMOCTUMYJISTOPBI U APYTHE
AIIEMEHTHI YIPaBIEHUS U
OTITHMHM3AIINH ITPOIIECCOB
ouocuHTe3a. MeToabl
OTITHMH3AIINH IMATATEITBHBIX
cpen

[TpakTrueckas padbota
«I[Ipumeps! npuMeHEHUS
OHOJOrHYECKUX O0OBEKTOB B
TBOEH KM3HHU

Tema 2. Mukpob6uonaorus
(12 9)

[Tonoxenne npokapruoToB B
CUCTEME OpPraHMYECKOro MUpA.
Crtpoenue 6akTepruaIbHON
kietku. Knaccugukarms
6axTepuil. Mopdosnorus
6akrepuii. [Ipocteie u
CJIOKHBIE METO/IBI
OKpaIIMBaHUsl OAKTEPHH.

[IpakTuka.

JTabopaTtopHasi paboTa
«DUKCUPOBAHHBIE MTPETIAPATHI
6aktepuii. Onpenenenue
(bOpMBI TIPEATIOKEHHBIX
KYJIBTYpP MUKPOOPTaHU3MOB,
HCITOJIBb3Ys IPOCTON METON
okpackuy. JlabopaTopHas




duznosnorus OakTepuid:
MUTaHUE, TbIXaHUE, POCT U
pa3MHOKeHHe. 3HaKOMCTBO C
JIOMEHOM Apxeun
(3KCTPeMOPHITHHOCTD,
0COOEHHOCTH CTPOEHHUS
KJIeTKH ). MOJIOUHOKHUCIIOE U
CIIUPTOBOE OpOXKEHHE.
dortorpodHbIC U
XeMOTpo(dHbIe OaKTepuH.
Kunernyeckoe onucanue
Ipolecca pocra
MHUKPOOPTaHU3MOB.
DKCIOHEHIIUAIbHAS MOICIIb
pocra. Kuneruka rubenu
MUKpPOOPTraHU3MOB.
[TaTorenHsie 6akTepUU.
UyMHas najo4ka u 4epHas
CMEpPTh, OOTYIIN3M, CTOJIOHSK,
TyOepkynes. Mctopus 60pb0bI
¢ OaKkTepuanbHBIMU
UH(]EKIUAMH.

Boiina 6eckoHeuHOCTH:
AHTUOMOTHKYU TPOTUB
OakTepuil. MexaHu3MbI
NeiCTBUI aHTUOMOTHKOB.
MexkneTouHas
KOMMYHHKAIs OakTepuil.
UyBCTBO KBOpYMa.
[Tpumenenue 6axkTepuii
yenoBekoM. Kunernueckoe
onucaHue OMOCHHTE3a
MPOJYKTOB
MHUKPOOPIraHU3MaMH.
bakrepun, KOTOpBIE MOTYT
pasziaraTh IUIacTHUK.
Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCcOLMAlUN
pacTeHun ¢
MHUKPOOPTaHU3MaMH

paboTta «OnpezencHue TUIIA
KJIETOYHOW CTEHKH METOJIOM
OKpamuBaHus 1o I'pamy»
(Ipu HAJIMYMK PEAKTUBOB).
JTabopaTtopHas paboTta
«IIpurorosienue
MPUKU3HEHHBIX IIPENapaToB
MOJIOYHOKHCIIBIX OaKTEPHii».
JTabopaTtopHas paboTta
«IToceB cMmbIBa C pyK Ha
yamku [letpu».
JlabopartopHas paboTta
«Bproenenne yncTon
KyJIBTYpHl OakTepuii. Meton
pa3BeneHuii. Meron
HCTOIIAIONIETO MITPUXAN.
JTabopaTtopHasi paboTta
«Moponoruueckas
XapaKTEPUCTHKA BBIJCICHHON
YUCTOU KYJBTYPBI:
XapaKTEPUCTHKA KOJIOHHH,
dbopma OakTepHid, TUII
KJIETOYHOW CTEHKH.
JTabopaTtopHasi paboTta
«CpaBHeHUE pocTa
MHUKPOOPraHU3MOB Ha YallKe
6e3 u ¢ mobaBieHUsS
aHTHOHUOTHKOBY.
Hccneoosamenvckan paboma
«ITonck MUKpOOpPraHU3MOB
00aiamux
AHTarOHMCTHYECKOU
AKTUBHOCTBIO».
Hccneoosamenvckan paboma
«Brinenenne
MOJIOUHOKHUCIBIX OaKkTepHii,
HCCTIEIOBaHUE UX
AKTUBHOCTH.
Hccneoosamenvckas paboma
«Boinenenue 6akTepuit
TMOJIE3HBIX JJISl PACTEHUID.

Tema 3. DykapuoTndeckue
OpTraHu3Mbl B OMOTEXHOJIOTHH
(TIIecHeBbIe TPUOBI, POXKIKH,
Bojopocin) (12 1)

[TnecHeBble TpHOBI
MPOJYLEHTHl OMOJIOTUYECKU
AKTHUBHBIX BELIECTB

OO61as xapakTepucTUKa
JIPOAOKEN CaXapOMHUILIETOB.
Uctopus ucnonb3oBaHus
JIPOKKEN B TPALULIMOHHON
ouorexHonoruu. TexHonoruu
BUHOJIENIUS U XJIeOONIEeUeHUs,
CHeIHaIN3UPOBAaHHBIE PACHI
nIpoxokel. Merabonusm

JlabopaTtopHasi paboTta
«Iloacyer KIETOK APOXIKEN B
kamepe I'opseBay.
JTabopaTtopHas paboTta
«O6Hapyx’eHHne IPOTyKTOB
CIIUPTOBOTO OpOXKEHUSI:
9TUJIOBOT'O CIIMPTa U
YTJIEKUCIIOro ra3ay.
JTabopaTtopHasi pa6boTta
«Habmronenne pa3MHOKEHUS
APOIKIKCBBIX KIICTOK).




Ipoxoken. Peakums
CIHPTOBOTO OpPOXKEHHUS.
[Tony4yeHne BTOPUUYHBIX
METa0OJIUTOB B IPOACKAX.
JpoKH Kak MPOIYLIEHTHI
ouortomnus. [lonyyenue
LIEJIEBBIX OEJIKOB B APOAOKAX.
Oco0eHHOCTH BEreTaTUBHOIO U
II0JIOBOTO PA3MHOXKEHUS Y
JIPOKKEH, 3HAUCHUE U3yUYCHUS
3HA4YEeHUE U3YYEeHUs MUTO3a U
LIMTOKMHE3A /1711 ONITUMU3ALIUN
IPOLIECCOB KYJIbTUBUPOBAHUS
JPOACKEBBIX IITAMMOB,
HOHUMAaHMsI IPUYHH
[IaTOT€HHOCTHU JPOXKKEN U
rpu0oB, oMCcKa MULIEHEN
(GyHrUIUA0B U pa3pabOTKU
HOBBIX JIEKAPCTBEHHBIX
Ipernaparos.

Bonopocnu — nepcreKTHBHBIN
00BEKT JUIs IPOU3BOICTBA
OeJika 1 YIJIeBOJIOB.
buorexHonornyeckue MeToabl
OYHUCTKH TBEPIBIX, KUIKHX
OTXOJIOB U Ta3000pa3HbIX
OTXOJ10B IIPOU3BOJCTB.
CrtouHnsle Boapl. CxeMbl
OUYUCTKU. buopuibTpsl,
A’POTEHKH, METAaHTEHKH,
OKCUTEHKHU. AKTUBHBINA WJT U
BXOJIAIIUE B HETO
MUKpPOOPTaHU3MBI.
Hcnonp30BaHne BOIOPOCIIEN B
OUYHCTKE CTOYHBIX BOJ

MpakTunyeckas paboTa
«I[lonyuenue TBOpOra u
Kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX OaKTEPHii».
MpakTunyeckas paboTa
«OCHOBHBIE BUBI KBaca U UX
XapaKkTepucTUKa» «Jpoxxu
Y MOJIOYHOKHCIIbIE OaKTEePHH,
IPUMEHSIEMBbIE JUIs
IIPOM3BOJICTBA KBACAY.
MpakTunyeckas paboTa
«CpaBHUTEIBHBIN aHAIIN3
PasBUTHSL JPOXKIKEH B
a’pOOHBIX U aHAYPOOHBIX
YCIOBHSX.

MNpakTnyeckan paboTta
«MeTo1bl OLICHKH CBOMCTB
XJ1Ie0OTEKapHBIX APOXIKEH.
OcobeHHoCcTH TPUMEHEHUS
[IPECCOBAHHBIX, CYLIEHbIX U
MHCTaHTHBIX JIPOKIKEN».
Hccneoosamenvckan paboma
«Bnusnue pusnxo-
XMUMUYECKUX (PAKTOPOB HA
Ka4yecTBO
OMOTEXHOIOINYECKOM
NPOAYKIUH (KBac, Keup,
CBIp, XJI€0 U Ap.)».
Hccneoosamenvckan paboma
«Bmusue ¢puzuko-
XUMHUUYECKHX (PaKTOPOB Ha
poct Bopopociu (Chlorella
vulgaris)».

Tema 4. Hacnencrsennasa
uHpopMmanus (8 u)

HacnencrseHHocTh 1
W3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KMBBIX OPTAaHU3MOB.
HN3menuuBocTh. Buasl
W3MEHYHUBOCT.

I'en —MarepuanbHbIi HOCUTED
HACJIEICTBEHHOCTHU U
M3MEHYUBOCTH. HyKilenHOBBIE
KUCHOTHL. Jlokanmuzanus
T€HETHYECKOIr0 MaTepuaia B
KIIeTKE. [[eneHne KIeTok.
Perummkanus JIHK. OcHoBHas
JIorMa MOJIEKYJISIPHOM
ouonoruu. TpaHckpunus.
Tpancaauus. Myranuu.

MpakTunyeckas paboTa
«MoauduxanmoHHas
M3MEHUYUBOCTDH (JIUCTHA,
UTOJIKH C OJTHOTO JIEPEBA)».
MpakTunyeckasi pa6bota «en
— MHCTPYKIUS 10 cOOpKe
KJIETKH (Ha Oucepe uiu
KOHCTPYKTOPE)».
MpakTunyeckas paboTa
«MyTanus Ha OyTepopose
(Jrr0001 0OBEKT U3
npeapIayen paboTsl, e
W3MEHEHHE UHCTPYKITUU
MIPUBEIET K N3MEHECHUIO
BHEIITHETO BU/1a 00BEKTa)».

Tema 5. Bupycomnorus (6 u)

ITonoxeHne BUPyCcOB B

IIpocMOTp JOKYMEHTAIBHOTO




cUCTEeME OpPraHMYECKOro MUpa.
CrpyKTypa U XUMHUYECKHI
COCTaB BUPYCOB.
Knaccugukarus BUpycoB.
Penpoaykius BUpycoB.
Bupycsl - Bo30yaurenu
WH(EKIIMOHHBIX 00JIe3HEH.
OmnxkoBupycsl. bakrepuodaru:
CTpOEHUE, CBOWCTBA,
IpuMeHeHue. buonornyeckue
METO/1bl OOPHOBI C BUPYCAMHU.

¢dbumpMa 0 BUpycax.
MpakTnyeckas paboTa.
«MeTtoa pa3BeieHUI.
MNpakTnyeckasn paboTa.
«TutpoBanue
OakTeprodaron.

Tema 6. I'enHas uH>xeHepus u
OHOTEXHOJIOT MU
(8 4)

OCHOBBI T€HHON UH)KEHEPHH.
BekTopa. Cnentupuueckue
(bepMeHTHI OaKTepHii.
buoTtexHonoruu npoayKiuu
0€eNKOB B OaKTEpUaIbHBIX
KynbTypax. JlocTukenus
T€HHOW MH)KEHEpUU U
OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema
aJanTUBHOTO UMMYHHUTETA
Oaxrepuii u apxeit. 'MO.
Mertoasl nosnyuenns ' MO.

MNpakTnyeckan paboTta
«OHIOHYKJIEa3bl PECTPUKLIUU
(paboTa ¢ HyKICOTHIHBIMU
IIOCJIEI0BATEIBHOCTAMU Ha
Oymare)».

MpakTnyeckas pabota
«["eHHbple HOXKHUIEI -
CRISPR/Cas
(MozenupoBaHue Ha
Oymare)».

Urpa-guckyccns: «Boiurpait
rpaHT Ha co3nanue ' MO»y.

Tema 7. buoTexHoJI0THHN B
SKUBOTHOBOJICTBE
(89)

JloMecTuKamus OCHOBHBIX
JIOMAIITHUX JKUBOTHBIX
COBPEMEHHBIC SKCIICPUMEHTHI
10 IOMECTUKAIIMH KUBOTHBIX
(yucuiia, HOpKa U JIp. —
IKCIIEPUMEHTHI HAyYHOH
IIKOJIBI akajieMuka bemnsieBa).
CoBpeMeHHBIE METO/IbI B
JKUBOTHOBOJICTBE:
TpaHCIUIaHTAIHs SMOPHOHOB,
XUMEPHBIC )KUBOTHBIEC,
KIIOHUPOBAHHE.

OcHOBHBIE 00JI€3HN KUBOTHBIX
U POJIb MMaTOT€HHBIX
MHUKPOOPTaHU3MOB U
Mapa3suToB B Pa3BUTUU
3a001€BaHU JJOMAIITHUX
JKUBOTHBIX U OCHOBHBIX MEpax
00pbOBI C HUMU; POJIh
MOJIE3HBIX MUKPOCUMOHNOHTOB
B OpTaHU3ME KHBOTHBIX.
[TonoxxurenpHOE U TOOOYHOE
(oTpunaTenbHOE) BO3ACHCTBUU
AHTUOMOTHKOB Ha OPTaHU3M B
XOJI¢ JICUYCHUS )KUBOTHBIX;
[eNH U 33]]7a491 BeTEPUHAPUU.
broTeXHOIOTHS KOPMOBBIX
MpPernapaToB.

Huckyccus «Jlomectukanus,
BCE JIU PAaCTeHUS U
JKUBOTHBIE, KOTOPHIC )KUBYT
PSZOM C YETOBEKOM UM
0/IOMaITHUBAIOTCSA? MOXXHO
JIM CYUTATh TapakaHa
OJIOMaITHEHHBIM
JKUBOTHBIM?».
MNpakTnyeckasn paboTta
«MeToIMKa KIIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).
MpakTnyeckas pabota
«CocraBieHue paloHa
MUTaHMS )KUBOTHOTO, PacyeT
Pacxo/10B Ha COJEPKAHUE.
Hccneoosamenvckan paboma
«O1eHKa KauecTBa MOJIOUHOM
HPOAYKIIIH.

Tema 8. buorexHosoruu B

OCHOBHBIE METOIBI CEIECKITNH.

lNpakKTn4yeckasn paborta




pactenueBozcTie (10 1)

[I'ubpumuzanms. opmer
ot6opa. OCHOBHBIE
HaIlpaBJICHUS CEJICKIUU:
YIIYYIIEHUE YPOKAUHOCTH,
YCTOMYMBOCTU K OMOTUYECKUM
1 a0MOTHYECKUM (PaKTOpaM.
OCHOBHBIE TIOJIXO/IbI CEJIEKIUN
1 OMOTEXHOJIOTHH KYJIBTYPHBIX
pactenuit, [ mbpuauzanus,
oTJasieHHast THOPUIN3aIHs,
HCKYCCTBEHHBIN 0TOOp,
reTepo3uc, TpaHchopMmaus,
MyTareHes, FTeHETUYECKOe
penaktupoBanue). Mcropus
cenekuuu B Poccun u mupe,
UCTOPUSI Pa3BUTHUS BAXKHEUILINX
COPTOB KYJIbTYPHBIX PACTEHUM.
Kak uenoBek Moxer

Mo (pULMpOBaTh pacTeHUs?
['enHas uHXKEHEpHs paCTEHUN:
Uto Takoe reHeTnyeckas
WHXEHEPUs PaCTCHUII.
TpaHCreHHbIE pacTEHUS.
MeTtoabl osTy4eHus.
OO6pa3oBaHue omyxosneu y
pacTeHuii. ArpobakTepuaibHas
tparcdopmarms: Ti-
mwrazmuasl. I'ensr T-JIHK.
MonekynsapHO-TEHETUYECKUE
MEXaHHU3MBI TpaHC(HOpMAIIHH.
I'eneTnueckoe
peaaKkTUpOBaHUE.
CoBpeMeHHbIE TTOIXObI U
JIOCTUKEHUS TEHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUM.
EcTb nu sxu3Hb B mpobupke?
buorexHomorus KyIbTypHBIX
pacTeHun

«BrerpamuBaem ropox. Kak
IIPOBECTHU CKPEUIUBAHUE Y
ropoxan.

MNpakTnyeckan paboTta
«["eHOMHBIE HOXKHUIIBI
(MonmenupoBanue paboThI
cucremsl CRISP-Cas).
Hccneoosamenvckan paboma
«BrpIpaniuBanue pacTeHU B
npooupKe» (MOXKHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMu IPeIbLAYIIuX
HKCIIEPUMEHTOB T10
COCTAaBJICHUIO UTATEIbHBIX
pPacTBOPOB sl pACTCHHIA).




MoypoyuHoe niaHupoBaHue

Ne n/n | Ne
ypokKa
B TeMe

TemMma

KonnyectBo yacoB

DNEKTPOHHbIE U

Lincdposbie
O6pasoBate/fibHble

pecypcbl

Tema 1. BroTexHonorvs (4 u)

1 1

ITonsaTue GMOTEXHOJIOTHH.
Ilpakmuueckasa paboma
«IIpumepvt npumenenusn
OuonozuuecKux 00veKmog 6
meoell HCu3Hu

Ceipbe U1 OMoCcHHTE3a U
OLIEHKA ero OMOJI0rHYecKon
LIEHHOCTH.

OCHOBHBIC UCTOYHUKH
yrieponaa, a3oTa, ocdopa,
MHUKPO3JIEMEHTOB.

HccnenoBanue HOBBIX
HCTOYHHUKOB CBIPbA. MCTOI[I)I
ONTUMH3AIMU TUTATEIBHBIX
cpen

Tema 2. Mukpo6brnonorus (12 y)

5 1

[TonoxxeHnne MpokapuoToOB B

CUCTCMC OPraHu4YCCKOIro Mupa.

Jlabopamopuasa paboma
«@uKkcuposanuvle
npenapamaul 6axkmepuil.
Onpeoenenue gpopmot
NPeON0HCEHHBIX KYIbHYD
MUKDPOOP2AHU3ZMOG,
UCROIb3YA NPOCHOTL MEM OO
OKpacKuy.

CrpoeHue 6akTepuanbHON
knetku. Knaccuduxarms
OaxkTepuil.

duznonorus GaKkTepuii:
MUTaHUE, JbIXaHUE, POCT U
Pa3MHOXEHHE.

MOJ0OYHOKHKCIIOE U CITUPTOBOE
opoxenue. Jlabopamopnan
paboma «Ilpuzomoenenue
NPUIICUIHEHHBIX NPEnapamos
MONOYHOKUCTIBIX DaKmepuily.

dotoTpodHbIEe
xeMoTpo(dHbIe OaKTepuu.
Jlabopamopuasa paboma
«Buvloenenue uucmoii
Kynbmypul Oaxmepuil.
Memoo pazeedenuit. Memoo




ucmouwiarouieco wimpuxa,.

10 6 [TaTorennsie 6GaKTEpHH. 1
UyMmHas maJiouka u yepHas
CMepTh, OOTYIU3M, CTOJIOHSIK,
TyOepKyJies.

11 7 Boiina 6eckoneyHoCTH: 1
aHTHUOUOTHKYU MPOTUB
6akrepuii. labopamopnas
paboma «Cpasnenue pocma
MUKDPOOP2AHU3IMO8 HA YaAUIKe
0e3 u c 0ooasnenusn
AHMUOUOMUKOB)).

12 8 MesxkinerouHast 1
KOMMYHHKAIHsI OaKTepHil.

13 9 Kunernyeckoe onucanue 1
OMOCHHTE3a MTPOTYKTOB
MHUKPOOPTaHU3MaMH.

14 10 [Ipumenenue 6axTepuii 1
yenoBekoM. IIpakmuueckasn
paooma «Ilonyuenue
meopoza u Kejpupa na ocnose
MONOYHOKUCTIBIX DaKmepuily.

15 11 MuUKpooOpranu3mMsl B 1
arpoOMOTEXHOJIOTHH.

16 12 HckyccTBennsle accouuanuu | 1
pacTeHuii ¢
MHUKPOOPTraHu3MaMH

Tema 3. QyKapmoTUUECKNE OpPraHm3Mbl B 6UOTEXHOOTMN (NJIECHEBbIE TPUOBI, APOXOKU,
Bogopocan) (12 v)

17 1 [TnecHeBbie TpHOBI 1
MPOAYIIEHTHI OMOIOTHYECKH
aKTHBHBIX BELIECTB

18 2 OOm1ast xapaKTepUCTHKA 1
TPOXOKEH caXxapoOMHUIIETOB.
Jlabopamopuasa paboma
«lloocuem knemok
o0posicHcell 8 Kamepe
T'opaesa».

19 3 HcTopus ucnonp30BaHus 1
IPOXKEN B TPAAULIMOHHON
OMOTEXHOJIOTHH.
Ilpakmuueckasn paboma
«OcHogHble 6UObl Kéaca u ux
XapaKmepucmuKa»
«/Ipoostcorcu u
MOJIOUHOKUCIbIEe DaKmepuu,
npumensaemuple 011
npou3eoocmea Keacay.

20 4 TexHoa0rn BUHOAEIUS U 1
XJe00oneUeHNs,
CHCIIMATN3UPOBAHHBIC PACHI
JIPOIKEM. »




21

MeTabosm3M APOAOKEH.
Peakuus cimproBoro
opoxenus. Jlabopamophnasn
paooma «Obénapyrncenue
HPOOYKmMO8 CRUPM 06020
Opodicenus: IMUN06020
CRUPpMA U Y2eKUCTI020 2a3a).

22

[Tonyyenue BTOpUYHBIX
MeTa0O0JIUTOB B IPOAOKAX.
JIpOXKKH KaK IPOLYLIEHTHI
ouotonnus. IIpakmuueckan
paooma «CpaenumenvHbolii
aHanu3 pazeumus OpotcHcel
6 aIPOOHBIX U AHAIPOOHBIX
YCOBUAXN.

23

[Tonyuyenue neneBbIx OEIKOB B
npoxokax. Ilpakmuueckas
paboma «Memoowt ouenku
C60IiCcme X/1e00neKapHvIxX
opoacoceil. Ocobennocmu
npuUMeHeHUs NPEeCcCOBAHHBIX,
CYULEeHBIX U UHCIMAHMHBIX
OpodHcHHCeiD).

24

OcoOEeHHOCTH BEreTaTUBHOTO
U TI0JIOBOT'O Pa3MHOXKEHUS Y
JPOXKIKEHN, 3HAYCHUE U3YUCHUS
3Ha4YeHUE U3y4EeHUsI MUTO3a U
LIUTOKUHE3A JJIs1 ONITUMHU3ALIUN
IIPOLIECCOB KYJIbTUBUPOBAHUS
JPOXKEBBIX HITAMMOB,
MTOHMMAaHHUs IPUYNH
MTaTOr€HHOCTH IPOKKEN U
rpubOB, MOUCKA MULIIEHEN
GyHruIua0B U pa3paboTKU
HOBBIX JIEKAPCTBEHHBIX
npenapatos. Jlabopamopnasn
paooma «Habnwoenue
DA3MHONCEHUSA OPOIHCIHCEBBIX
KJ1EmOoK».

25

Bonopocnu — nepcnekTUBHBIN
O0OBEKT U1 MPOU3BOJICTBA
OeJiKa 1 YTJIEBOJIOB.

26

10

brotexHonornyeckre MeToabI
OYHMCTKHU TBEPABIX, KUAKHUX
OTXOJIOB ¥ ra3000pa3HbIX
OTXOJIOB IPOM3BO/ICTB.

27

11

Crounble Boabl. CXeMbl
OYUCTKU. bUOGUIbTPHL,
a’POTEHKH, METAHTEHKHU,
OKCUTEHKH. AKTHUBHBIA W U
BXOJSIINE B HETO
MUKPOOPTAHU3MBI.




28

12

Hcnonb3oBanue BOgopocien B
OYUCTKE CTOYHBIX BO/JI

Tema 4. HacnefcteeHHas nHgopmaumsa (8 4)

29

HacnencTBeHHOCTD U
U3MEHYUBOCTH — OCHOBHEIE
CBOﬁCTBa JKHUBBIX OpFaHI/ISMOB.

1

30

N3menunBocTes. Buanl
W3MEHYUBOCTb.
Ilpakmuueckaa paboma
«Moougukayuonnan
U3MEHYUBOCHb (TUCHbA,
U2OTIKU C 00HO20 0epesa)y.

31

['en — maTepuanbHbIN
HOCHTEIb HACIEACTBEHHOCTH
Y U3MEHYMBOCTH.
Ilpakmuueckan paboma «I'en
— UHCMPYKYUA no cOopKe
Knemku (Ha ducepe uau
KOHCmpYyKmope)».

32

SN

HYKJICI/IHOBBIC KHUCJIOTHI.

33

Jlokanu3anus reHeTUYEeCKOro
Marcpurajia B KJICTKC.

34

Pernmukanus JTHK.

35

OcHOBHas gJorma
MOJICKYJISIPHOM OMOJIOTHH.

36

Tpanckpunuus. TpaHcisys.
Myrauuu. Ilpakmuueckasn
paooma «Mymauyusn na
oymepopooe (n11060ii 06vexm
u3 npeovioyueii padbomol, 20e
u3MeHeHue UHCMmpPYKyuu
npueedem K usMEeHEHUI0
BHEUIHe20 6U0a 00beKma)».

Tema 5. Bupyconorus (6 4)

37

[TonoxxeHnne BUpyCcOB B
CHCTEME OpPraHUYeCKOro MHpa.
Ilpocmomp
OOKYMEHmMAanbHOo20 Punvma o
supycax.

1

38

CTpykTypa U XUMHYECKUI
COCTaB BUPYCOB.

39

Knaccudukanus BUpycos.
Penpoaykuus Bupycos.
Ilpakmuueckan paboma.
«Memoo pazeedenuiiy.

40

Bupycs! - Bo30ynurtenu
MHQEKIUOHHBIX 0OJIE3HEH.
OHKOBHPYCHI.

41

bakrepuodaru: crpoenue,
CBOMCTBA, IPUMEHEHNE.
Ilpakmuueckan paboma.
«Tumposanue




oaxkmepuogpazos.

42

buonornueckne MeTOAbI
O00pBOBI C BUpYCaMHU.

Tema 6. ["'eHHasa NHXeHepw

A 1 OUOTEXHONOrUn

8 4)

43

OCHOBBI TEHHOM MHKEHEPHUU.

1

44

Bekropa. Cneundudeckue
(hepMeHTBI OaKTEpHil.

1

45

buorexnonorun npoaykuu
OCJIKOB B OaKTEepUATBHBIX
KYJIbTYpax.

Ilpakmuueckaa paboma
«3H0oHyKNeaszvl pecmpukyuu
(paboma c HyKieomuoHviMuU
nocne006amenbHOCmAMU HA
oymaze)».

46

JlOCTH)KEHMS T€HHOM
WHXXEHEPUH U
OMOTEXHOJIOTHH.
Ilpakmuueckaa paboma
«I'ennvle HOMCHU DL -
CRISPR/Cas
(moodenuposanue na
oymacze)».

47

CRISPR/Cas — cucrema
QIANITUBHOTO UMMYHHUTETA
OakTepuil U apxen.

48

I'MO.

49

Meroas! nonyyenus ' MO.

[HEN

50

Wrpa-gnckyceus: «Bbivrpai
rpaHT Ha co3gaHue TMOn».

Tema 7. BMOTEXHO0IMW B XXMBOTHOBOACTBE (8

4)

51

JlomecTukanusi OCHOBHBIX
JIOMAIITHUX KUBOTHBIX
COBPEMEHHBIE SKCIIEPUMEHTHI
10 TOMECTHUKAIINH JKUBOTHBIX
(ucuna, HOpKa U Ip. —
JKCIEPUMEHTBI HAYYHOU
IIKOJIBI akaieMuKa bemnseBa).
Huckyccun «/[omecmukayus,
6ce iU pacmenusn u
HCUBOmMHbBIE, KOMOPbLE
HCUBYML PAOOM C UEI06EKOM
um ooomawnuearomcea?
Moosicno nu cuumamsop
mapaxkana 000MauiHeHHbIM
HCUBOMHBIM 2 ).

1

52

CoBpeMEHHbIE METO/IBI B
KUBOTHOBO/ICTBE:
TpaHCIIAaHTAIMsI SMOPHOHOB,
XUMEPHBIE KUBOTHBIE,
KJIOHHPOBAHUE.
Ilpakmuueckasa paboma




«Memoouka Knonuposanus
(modenuposanue na dymaze).

53

OcHOBHBIE 00JIE3HU
’KHBOTHBIX U POJIb
HaTOreHHBIX
MHUKPOOPTaHU3MOB U
[apa3uTOB B Pa3BUTHU
3a00JIeBaHUHN JTOMAITHIX
’KUBOTHBIX M OCHOBHBIX Mepax
00pbOBI C HUMU; POJIH
HOJIE3HBIX MUKPOCUMOHOHTOB
B OpPraHW3Me KUBOTHBIX.

54

[TonoxurenbHoe U MOOOYHOE
(oTpuuaTEIBLHOE) BO3ACHCTBUU
aHTHOMOTHKOB HAa OPTaHU3M B
X0/JI€ JICUCHHUSI )KUBOTHBIX;

55

I_IGJ'II/I 1 3aa41 BCTCPUHAPUHU.

56

buoTtexHonorus KOpMOBBIX
MpernapaToB.
Ilpaxkmuueckasn paboma
«Cocmaenenue payuona
RUMAHUA HCUCOMHO20,
pacuem pacxooos Ha
cooepicanue.

57

WccnepoBaTenbckas paboTa
«OueHKa KayecTBa
MOJIOYHOM NMPOAYKLINN».

58

WMccnegoBaTenbckasa paboTa
«OueHKa KayecTBa
MOJIOYHOW MPOAYKLUU».

Tema 8. buoTtexHosornuv B pacteHneBoacTse (10 4)

59

OCHOBHBIE METO/IbI CEIEKIIHH.
I'uOpuanzanus. @opMmel
otOopa.

1

60

OcHOBHbIE HaNpaBICHUS
CeJIeKIIUH: YIIyullIeHne
YPOKAMHOCTH, YCTOMYMUBOCTH
K OMOTUYECKUM U
abMOTHYECKUM (aKTopam.

61

OcCHOBHbBIEC TOAXOIBI
CEJIEKIINU U OMOTEXHOJIOTUH
KYJIbTYPHBIX PACTCHHH,
['ubpunuzanus, oraaneHHas
rudpuan3aIms,
HCKYCCTBEHHBIN 0TOOp,
reTepo3uc, Tpanchopmarus,
MyTareHes3, TeHETHYECKOe
peaaKkTUpOBaHUE).
Ilpakmuueckasa paboma
«Buvipawueaem 2opox. Kax
nposeecmu cKkpewusanue y
20poxay.




62

Uctopus cenexunu B Poccrn
U MUpE, UCTOPUS Pa3BUTHS
BOXHEHUIIIUX COPTOB
KYJIbTYPHBIX PACTEHUH.

63

Kak uenoBek MOXeT
MOJU(UIIMPOBATH PACTCHUS?

64

['enHast uHKEeHEpUs paCTCHUN:
UYro Takoe reHernyeckas
VH)KEHEPUsl PaCTECHUM.

65

TpaHCreHHbIE pacTeHHUS.
Merto/ibl TOJTy4YEHHUS.
OO6pa3zoBaHue Onmyxosieu y
pacTeHui.
ArpobaxTepuanbHas
tpanchopmarus: Ti-
mwiazmubl. I'ensl T-/IHK.
MonekynspHO-TeHETHUECKHE
MEXaHU3MBI TPaHCHOpPMAIIHH.

66

I'enernueckoe
penaKTUpOBaHUE.
Ilpakmuueckasa paboma
«I'enomuvie HoHCHUY B
(mooenupoeanue pabomot
cucmemot CRISP-Cas).

67

CoBpeMeHHbIe MOIX0bI U
JOCTHKEHUS TEHETUYECKOTO
pEIaKTHUPOBAHUS PACTCHUI.
Ectp 11 sxu3Hb B ipobupke?
Hccneoosamenvckas paboma
«Buvipawyueanue pacmenuii ¢
npooupke» (MOHCHO
60CNO16306aMbCA
pe3yibmamamu npedvlOyusux
IKCHEPUMEHN 08 NO
cocmaeneHuro
nUmMamenbHvIX pacmeopos
011 pacmenuil).

68

10

buorexHoIOrNA KyJIbTYPHBIX
pacTeHui
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