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INOACHUTEJIBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsAMU DenepallbHOro rocyJapCTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO oOOmIero o0Opa3oBaHMsl, OPUEHTUpPOBAHA Ha oOOecrIeuYeHUe
WHJUBUAYAJIbHBIX TOTPEOHOCTEM OO0ydYaronuxcsi W HampaBieHa Ha JOCTH)KEHUE
IUTAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOTrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUs C
y4eToM BBIOOpa Yy4YaCTHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESITENIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
npeaeaMu.

AKTyaJIbHOCTh ~ pealiM3allid  JaHHOM  mporpamMMbl  OOyCJOBJ€HAa  caMOW
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE MTO3HABATEIILHOTO MHTEpeca peOeHKa, SIBJISICTCS 3aJI0TOM YMEHUS TIaHUPOBAThH
JO0BIE IEUCTBUS U BAXKHBIM YCIIOBUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 OOIIECTBA CBSI3aHBI C MPOCKTAaMM U HCCICIOBAaHUSIMU — B HayKe,
TBOpYECTBE, OM3HECE, OOIIECTBEHHOM XU3HU. [103TOMY BaXKHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB MPOEKTHO-
MCCJIEI0BATENBCKON AEATENBHOCTH.

[Iporpammoii mpeaycMoTpeHo (GOpMUPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
VpOBHSI 3HAaHMHA, a TaKXe W TMPAKTHUUYECKOro OmbiTa paboTel ¢ JabOpaTOPHBIM
0o00OpyZI0BaHUEM, OBJIAJICHUE TMPUEMAMH HCCIEI0BATEIbCKON NEeATeNbHOCTH. MeToabl
OpraHu3alui  00pa30BaTENIbHOW W  HAyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaloT (GOpMUPOBAHHE Y OOYYalOIMIUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAYKEHUS M UHANBUIYATbHOCTH CYKICHUH.

Jlns monmHOro yyera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOJIb3YETCs
muddepeHIMpPOBaHHBIM  MOAXOA, YTO CTHUMYJIUPYET YyYallerocs K YBEJIMYEHHUIO
MOTPEOHOCTH B MHANBUIYATBEHOMN, HHTEIJICKTYaIbHON U MTO3HABATEIILHON JESTEIHHOCTH
Y Pa3BUTHUIO HAYYHO-UCCIIEAOBATEILCKUX HABBIKOB. [IporpamMma cranet BOCTpeOOBaHHOM
B IIEPBYIO Ouepellb IIKOJIbHUKAMH, KOTOpblE MMEIT CTOMKUN HHTEpEC U
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAyKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydauecs MposBIISIIOT CBOK 3aMHTEPECOBAHHOCTD B TOM
WIM WHOW 00JIacTM 3HAaHW, HAYYHOM HaMpaBIEHUW WIK NpodhecCHoHATHLHOM
nesTenbHOCTH. TakumM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
PO eCCUOHATIEHON COCTaBIISIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyyIIero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCTIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKEJIaHUE IIKOJIbHUKA
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K IIO3HAaHWIO HOBOI'O, PACIHMPCHUIO U YFJIY6J'ICHI/IIO COOTBCTCTBYIOIIHX 3HaHPII>’I, u



MOJIyYEHUIO HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydarerocsi Ha mpoGOpHUECHTAIIHIO.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBIIEHUS! COOCTBEHHOM NMPOEKTHO-UCCIIE0BATENBCKON JIEATENbHOCTH, a TAKXKE B
OpuOOpEeTeHUH  HEOOXOAMMOIO OmbITa JUisi  paboThl  HAJ  WHAUBUIYaJIbHBIM
HCCJIEIOBAaHUEM HIIM MpOoeKToM. [IporpamMMa momMoskeT MIKOJIBHUKY B OoJiee TIIyOOKOM
M3YYCHUU MHTEPECYIOIIeH ero 00IacTi €CTECTBEHHBIX HAyK, a TaKXkKe B MPHUOOPETEHUHN
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIUMBIX IJISi MPOAYKTUBHOM COLMATH3AIUN U
(GOopMUPOBAHUS FPAXKAAHCKON MO3ULUU:

— HaBbIKA CAMOCTOSITEJIbHOTO PEIICHUs AaKTyaJbHBIX HCCIIEJOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/a4, BKIIOYAIONIETO0 B ce0s yMEHHE BHUIETh W aHAIU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PpEUICHHH, YMEHHE [JeTalbHO MpopadarbiBaTh U
pealin30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSATENIbHO KOHTPOJIMPOBATH CBOE POJBUKEHUE K KEITAEMOMY PE3yJIbTATY;

— HaBbIKa IF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K UY>KUM B3IJIAJaM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JIOJEW, IpYrMX AaBTOPOB — BJAJAENBLEB HWHTEIUIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS — @epel  OONIbIION  ayJUTOpUEH,
apryMEHTHPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHMX B CBOEH MpaBOTE, MPOABMKEHUS CBOUX
HUaCH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
dboHIaMH U WHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBs3aHa MPOEKTHO-
UCCIIEIOBATENbCKAsI EATEIBHOCTD IIKOIbHHKA.

Kpome Toro, paGora IIKOJbHHKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyAeT
CHOCOOCTBOBATH M PA3BUTHIO €TI0 aJ€KBaTHOM CaMOOLIEHKH.

BapuaHTtsl peanuzauuu nporpaMMbl 4 ()OPMbI IPOBEACHUS 3aHIATHH.

JlanHas mporpamMma paccuuTaHa Ha padoTy CO UIIKOJIbHUKaMHU 5-9 KIaccos.
[legarory Ba’kHee aKIIEHTHUPOBATh CBOE BHHMAaHHUE HE CTOJIHLKO Ha KaueCTBE pe3ysbTara
MPOEKTa WM UCCIIEI0BAHUS, CKOJIBKO Ha TOM, YTOOBI yJallluics MoTy4dan 3HaHusl, B TOM
YHCJIEC ¥ Yepe3 BHIMOJHEHHE MPAKTUYECKOTO 3a/1aHus, AeJial BHIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAHMHM CBOETO HCCIEJOBaHUS, YYWICS CpPaBHUBATh €ro pe3yJbTaTbl C
TEOPETUIECKIM MAaTEPHAIOM U UCCIICOBAHUSIMH JPYTHUX IKOJHHUKOB. Takum oOpa3om,
IIKOJIbHUK OCBOUT OCHOBBI TIPOEKTHO-MCCIIEA0BATEIHCKON NEATEILHOCTH U PUOOPETET
HaBBbIK KPUTUYECKOTO OTHOLLEHUS K MaTepuay.



[IporpamMma pa3buta Ha MOJYJH, KOTOPbIE MOTYT OBITh HCIOJB30BaHbI JHOO
4acTUYHO, JINOO TONMHOCTHIO. Moayns «buotexHonorus» paccuutan Ha 68 4YacoB u
MOKET OBITh peain30BaH B T€UeHUU 2-X JeT (1o 34 yaca B roja) wid B TeueHuu | rona
(68 gacos B ron).

MOXHO pEKOMEHJIOBATh MCIOJIb30BATh MOAYJb «BHOTEXHOIOTHM» M B KauyeCTBE
HETNPEePBIBHOTO 0Opa3oBareabHOTO IuKiIa (5-9 kiace mo 1 wacy B HEleI0) st KJIAaCCOB
OMOTEXHOJIOTMYECKOTO WIH METUIIMHCKOTO HAIMIPaBJICHUH.

B3aumocBsa3b ¢ nporpamMmmor BocnutaHus. [Iporpamma Kypca BHEYPOUYHOM
JesTeNbHOCTH pa3paboTaHa € Y4YyeTOM pPEKOMEHJAIMi MPUMEPHON MPOrpaMMBI
BOCIUTAHMS, YIUTHIBAET MICUXOJIOTO-TIEAarOrnuecKre 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuil. 3To MO3BOJISET HA MPAKTUKE COCAUHUTH OOYYaIOLIyI0 U BOCHUTATEIBHYIO
JEeSATENbHOCTD ME1arora, OpUEHTUPOBATH €€ HE TOJIBKO Ha MHTEIJIEKTyalIbHOE, HO U Ha
HPaBCTBEHHOE, COLIMAJIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBISAETCA:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB pEATM3ALMU MPOrpaMMbl BHEYPOUYHOMU
JEeSATENbHOCTH, HAILIEIIINX CBOE OTPAKEHUE U KOHKPETU3ALMIO B IPUMEPHON MPOrpaMMe
BOCITUTAHUS;

— B BO3MOXXHOCTH KOMIUIEKTOBaHUSl PA3HOBO3PACTHBIX TPYII Jis OpPraHU3aluu
NpOQOPUEHTAMOHHOW  JEATEIbHOCTH IIKOJBbHUKOB, BOCIUTATEIbHOE 3HAYEHHUE
KOTOPBIX OTMEYAETCSl B IPUMEPHON TPOrpaMMe BOCITUTAHUS;

— B UWHTEPAKTUBHBIX (opMax 3aHATHH IS I[IKOJHLHUKOB, O00ECIEYHBAIOIINX
OOJBIIYI0 WX BOBJEYEHHOCTh B COBMECTHYIO C TNEJaroroM M JIpPYrUMHU J€TbMHU
JEeSITENIbHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3pPOCIIbIX OOLIHOCTEM,
KJIIOUEBOE 3HAYEHUE KOTOpPBIX Ui BOCIUTAaHUA MOAYEPKUBAECTCS MPUMEPHOM
NpOrpaMMON BOCTTUTAHUSA.

Oco0enHocTH padoThHI yUuTeJIs M0 MporpaMMe. 3ajada yUYUTeNIsl COCTOUT B TOM,
yTOOBl  CONMPOBOXAATH IMpolecc Npo(EecCHOHATBLHON OpHUEHTALMH  IIKOJbHHKA,
packpbiBas MOTEHIMAJI KaXKJOr0 Yepe3 BOBJICUYEHHE B MHOTOOOpA3HYIO JEATEIbHOCTD,
OpraHM30BaHHYIO B pa3HbIX (popmax. [Ipu 3TOM pe3ynbraToM paboThl yUUTENS B IEPBYIO
odepenb SBIACTCA JMYHOCTHOE PA3BUTHE Yydamerocs. JIMYHOCTHBIX pPE3yibTaTOB
YUUTEIb MOXET JIOCTHYb, YBJIEKas Y4Y€HHKa COBMECTHOM M HHTEPECHOH MM 000UM
NeSTeNIbHOCThIO, ~ YCTaHABIMBasg  BO  BpeMs  3aHATUH  J100poKenaTeiabHYyIo,
MOJJIEP>KUBAIOLYI0 aTMOC(EPY, HACKIILAsA 3aHATHUS [IEHHOCTHBIM COJIEPKaHUEM.

IIpumepHas cxema IpoOBEACHUs 3aHIATUH 10 IIPOrpaMMe:

1. OObsicHEHNE TEOPETHUECKOTO MaTepraa 1mo TemMe.

2. IloaroToBKa K HSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJAEHHE OOBEKTOB JJIs
MIPAKTUYECKOTO 3aHATHS.

3. I[lpoBeaeHne NpaKTUUECKOTO 3aHITHS — OCHOBHAA 3a/1a4a OCBOEHUE METO/10JI0TUU
JAHHOT'O SKCIIEPUMEHTA.



4. Ilo OKOHYaHMM MPEJIOKHUTH JI€TAM, KOTOpbIE 3aUHTEPECOBAIUCH JaHHBIM
IKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEIOBATEIbCKUN MPOEKT. Jljig 3Toro Heo6XoanuMo
o0CynuTh OOBEKTHI, KOTOpHIE YYEHHUK OyJIeT uccieloBaTh, COCTaBUTh IUIaH
DKCIEPUMEHTA.

5. IloMouYb yYeHHKY POAHAIU3UPOBATH PE3YIbTATHI IKCIIEPUMEHTA.

OneHuTh pe3ysbTaThl MPOEKTHO-UCCIENA0BATEIBCKON NEATEIbHOCTH KOIBHUKOB
MOKHO B IIpOLIECCE 3alllUThl MMM CBOMX pabOT B paMKax MLIKOJBHON Hay4yHO-
IPAaKTUYECKON KOHPEPEHIUU.

COJIEP)KAHUE KYPCA BHEYPOUHOM JESITEJIBHOCTH

Monayan «buoTexHonorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OWMOTEXHOJOTMU. 3ayeM 4YEeJIOBEKY OHMOTEXHOJOIMH, B YEeM UX
MPEUMYILECTBO NEPE] XUMUUYECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOJIOTUU:
MIPOMBIIIUICHHBIE MUKPOOPTAHU3MBI, KJIETKA U TKAHU PACTEHUM, )KUBOTHBIX U YEIIOBEKA,
ounokatanmuzatopsl. [lpakTudeckass pabora «lIpumepbl mpuUMEHEHUS OHMOJIOTHYECKHUX
00BEKTOB B TBOCH KUZHUY.

Ceipbe uis OMOCHMHTE3a U OLIEHKa €ro OMOJIOTMYecKOW LeHHOCTU. OCHOBHBIE
HMCTOYHMUKHU YTJIepojaa, a3zoTa, Qocdopa, MuxposaemeHToB. HccnegoBaHue HOBBIX
HMCTOYHHUKOB CHIPbhsI (BKJIFOUAsi BOIIPOCHI €ro MpeIBapuTeIbHOM 00paboTKH), pa3paboTKa
HOBBIX TUTATENbHBIX CpPEl, B TOM YHCJIE BKIIIOYAIOMIMX OHMOCTUMYJSITOPHI U JIpyTHe
AJIEMEHTHI YIIPABIICHUS U ONITUMHU3AIINN TTPOIIECCOB OMOCHHTE3a. MEeTOIbl ONTUMHU3AIIUU
MUTATEIbHBIX CPE/I.

2. Muxpoouonozus (12 uacos)

[TonokeHne TPOKAPHOTOB B CHUCTEeME oOpranmdeckoro wmpa. CrpoeHue
OakrepuanbHOn KieTku. Knaccudukarus 6akrepuii. Mopdomorus 6axrepuii. [Ipoctbie
U CIOXKHBIE METOJbl OKpamuBaHus Oaxtepuil. Pusnonorusi OakTepuil: NHTaHHE,
JbIXaHHE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JJOMEHOM ApXeu (3KCTpeMO(UIILHOCTD,
ocobeHHOCTH cTpoeHus KieTkn). JlabopaTopHas pabora «DukcupoBaHHbIC MTpenapaThl
Oaktepuii. OmpeneneHue (GOpMBI TPEIIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCTIONB3YSl TIPOCTOM MeToA okpackm» JlaboparopHasi paborta «OrmpeneneHue THIa
KJICTOYHOW CTEHKH METOIOM OKpaIuBaHus 1o ['pamy» (Mpu HaIU4IHH PEaKTHBOB).

MosnoyHokucioe u crnupToBoe OpoxkeHue. DoToTpodHBIE U XEeMOTpO(dHBIE
Oaktepun. Kunernueckoe  ommcaHue — Mmpolecca  pocTa  MUKPOOPTaHHU3MOB.
OKCNOHEHIMAJIbHAsT ~ MOJeldb  pocta. KuHeTtmka rubenn  MHUKPOOPTaHWU3MOB.
Jlabopatopnast pabota «I[IpuroroBiaeHne NpMIKU3HEHHBIX MPENAPATOB MOJOYHOKUCIBIX
OakTepuin.



[Tatorennsie OakTepuu. UymHas majgouka v 4epHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. ctopust 60pb0bI ¢ 6akTepuanbHbiMu HHGeknuamu. JlabopaTopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas padora «Beiienenue 4ucToit
KyJIbTypbl OakTepuii. Meron pa3BeneHMil. MeTon  HCTOMIAIONIIETO  IITPHXAY.
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHKA BBIACICHHONW YHCTOM
KYJBTYpPBbI: XapaKTEPUCTUKA KOJIOHUH, (PopMa OaKTEpHil, TUM KJIECTOYHOU CTCHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JEHCTBHI
AHTUOMOTHUKOB. MEXKJIETOYHAsT KOMMYyHHUKamus Oakrepuii. YyBCTBO KBOpyMma.
JlabopaTtopHasi pabora «CpaBHEHHE pOCTa MHUKPOOPraHM3MOB Ha dalike 0e3 U C
noOaBiieHus aHTUOMOTUKOBY HccnenoBarensckas pabora «llomck MUKpoOpraHU3MOB
00JaaroMX aHTArOHUCTUYECKOM aKTUBHOCTBION.

[Ipumenenue OakTepuil uenoBekoM. KuHeTHueckoe omucaHue OWOCHUHTE3a
MPOAYKTOB MHUKpoOpraHusmamu. baktepun, KOTOpble MOTYT pasjiaraTh IUIACTHK.
Uccnenorarenbckas padoTa «BelieeHrne MOJIOYHOKUCIIBIX OAKTEpUi, UCCIIEIOBAHUE UX
AKTUBHOCTW.

Muxkpoopranusmsl B arpoOUOTEeXHOIOTHH. VICKyCcCTBEHHBIE aCCOIMAIIMK PACTEHUIN
¢ Mukpoopranuzmamu. HccnenoBatenbckas padoTta «Beiaenenue 6akTepuil mosie3HbIX
IUJT paCTCHUI.

3. dykapuomuueckue opzanHuzmvl 6 Ouomexmonozuu (naecHegvle 2puobl,
opoxcicu, éooopocau) (12 wacos)

[1necHeBbie rprOBI MPOAYIIEHTH OMOJIOTUYECKH AKTUBHBIX BEIIECTB.

OOmiast xapakTepUCTHKa APOAOKEH caxapoMmuileToB. McTopusi MCHOIB30BaHMS
JPOXOKEH B TPAIUIIMOHHON OMOTEXHOJIOTHH. TEXHOJOTUN BUHOAEIHUS U XJICOOTICUECHHS,
CHeIMaIn3upOBaHHbIE pachl Jpoxoked. Metabonusm nposxoked. Peakius cnupToBOTrO
oposxenusi. Jlaboparopuas pabora «lloacuer kieTok apoxoked B kamepe ['opsieBay.
JlaboparopHas pabora «OOHapy)eHHUE MPOAYKTOB CIHUPTOBOTO OPOKEHUS: ITHIOBOTO
CIUpTa M YrJieKuciaoro raza». llolydyeHue BTOPUYHBIX METAOOJUTOB B JIPONIKAX.
Jpoxoku Kak MpoayeHThl OnoToriuB. [lomydeHue 11eeBbix OEITKOB B IPOKIKAX.

Oco0OEHHOCTH BET€TATUBHOTO W TOJOBOTO Pa3MHOKEHHS Y IPOXIKEH, 3HAUCHHE
M3YyYCHHS] MHTO3a U ILIMTOKHWHE3a MJI1 ONTHUMHU3AIMU MPOLECCOB KyIbTUBHUPOBAHUS
JPOXKEBBIX MITAMMOB, TOHUMAHUS MPUYUH MTATOTEHHOCTH JPOXKEH U TpuOOB, MTOUCKA
MHUIIICHEH (QYHrMIMIOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IIpPEIapaToB.
JlabopatopHass pabota «HaOmtogeHue  pa3MHOXKEHUSI  JAPOXKKEBBIX  KIETOKY.
[IpakTudeckass padorta «llosydyenue TBopora u kedupa Ha OCHOBE MOJOUYHOKHCIIBIX
Oakrepuit». Ilpaktuueckas padbora «OCHOBHbIE BUIBI KBaca U UX XapaKTEPUCTHKA»
«/Ipo’XoKM M MOJIOYHOKHCIIbIE OaKTepuu, MPUMEHSEMbIE [JIsi MPOU3BOJACTBA KBACa».
[Ipaktuueckas pabora «CpaBHUTEIBHBIM aHAIM3 PA3BUTHUS JPOXOKEH B a’pOOHBIX H
aHA’POOHBIX  ycioBuUsX». [IpakTudeckas pabota «MeToabl OIICHKA CBOMCTB
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XJIeOOMeKapHbIX Ipoicked. OCOOCHHOCTH MPUMEHEHHUS! MPECCOBAHHBIX, CYIIEHBIX U
MHCTAaHTHBIX Apoxoken». MccnenoBarensckas pabota «BausHue QU3HKO-XUMUYECKHX
(hakTOpOB HAa KAa4eCTBO OMOTEXHOJOTUUECKON MpoayKuuu (KBac, Keup, Coip, Xjaed u
Tp.)».

Bogopocnun — mepcrekTUBHBIN OOBEKT ISl MPOU3BOACTBA O€iKa W yrIeBOJOB.
buoTtexHonornueckre MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0JI0B Tpou3BoACTB. CTouHbIE BOJBI. CXEMBI OUYMCTKU. BHOPHUIBTPHI, a3pOTEHKH,
METAaHTCHKH, OKCHUTEHKUA. AKTHUBHBIA HMJ W BXOJAAIIME B HETO MHKPOOPTAHHU3MBI.
Hcnons3oBaHne BOJOPOCIEH B OUMCTKE CTOYHBIX BoJ. MccienoBaTenbekas paboTa
«Bnusaue Gpusznko-xuMudeckux Gpaxktopos Ha pocT Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacneacTBeHHOCTh U U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPTaHHU3MOB.
WN3menuuBocTh. Buabsl usmenHunBocTh. [lpakTmueckas paborta «MoaudukanuoHHas
M3MEHYUBOCTb (JIMCThS, UTOJIKU C OJIHOTO JIEPEBA)».

['en — MaTepHaNbHBIA HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxneunoBble KHCIIOTHI. JIOoKanu3amus reHeTUYECKOro Marepuaia B KieTke. JleneHue
kierok. Permukanus [JHK. OcHoBHast torma MosekyisipHoi ononoruu. TpaHCKpUIILIKSL.
Tpancnauus. Mytanuu. Ilpaktudeckas padota «['eH — HHCTpYKIUS 1O COOpKE KIIETKU
(Ha Oucepe wiu KOHCTpykTope)». Ilpaktuueckass pabora «Mytaiusa Ha OytepOpoje
(yr060¥ 00BEKT W3 MpedblayIIei padoThl, Te M3MEHEHHWE WHCTPYKIMHM TMPUBENET K
M3MEHEHUIO BHEIITHETO BHJIa 00BEKTA)».

5. Bupyconocusa. (6 uacos)

[TosoxkeHne BUPyCcOB B CUCTEME OpraHMYecKoro mupa. CTpykTypa U XUMHUYECKHI
coctaB BupycoB. Kiaccudukanus BupycoB. Pempoaykius BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (PHJIbMa O BUpYCaXx.

Bupycsl - Bo30yauTenu nHpekunoHHbIx 0one3neil. OHkoBupychl. bakrepuodaru:
CTpOC€HHE, CBOWCTBa, mnpumeHeHue. [lpakTudeckass pabota. «MeToa pas3BeAeHUI
[IpakTudeckas padota. « TutpoBanue 6axkrepuodarony.

buonornueckue MmeToapl 60pHOBI ¢ BUpyCaMH.

6. I'ennas unscenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnemnuduueckue GpepMeHTh OaKTepUid.
[Ipaktuueckass pabora «DHIOHYKIJIEa3bl pecTpUKUUU (paboTa C HYKICOTHIAHBIMU
NOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buorexHomornu nmpoayknuu O6€IKOB B OAKTEPHAIBHBIX KyJIbTypax. JlocTimkeHus
TeHHON MH)XXEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctema ajanTUBHOTO HMMYHHTETa OaKTepuid W apxem.



[TpakTrdaeckas pabora «I'ennbie HOXHULBI - CRISPR/Cas (MoaenmupoBanue Ha Oymare)»

I'MO. Metoas! nosmyuenust ' MO. Urpa-nuckyccust « Belurpaii rpanT Ha CO3/1aHKe
I'MO».

7. Buomexnonozuu 6 scusomnosoocmee (8 uacos)

JlomecTuKanus OCHOBHBIE JOMAITHUE KUBOTHBIC, COBPEMEHHBIEC IKCIIEPUMEHTAX
M0 TOMECTUKAIIUH KUBOTHBIX (JTUCHUIA, HOPKA M JIP. — SKCIIEPUMEHTHI HAYYHOH IITKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce JIM PAacTCHHUS W >KHBOTHBIC,
KOTOpBIC J>KHBYT PSAJOM C YEJIOBEKOM UM OJOMAITHUBAIOTCA? MOXHO JIM CYHTATh
TapakaHa OJOMalTHCHHBIM JKUBOTHBIM?».

CoBpeMeHHBIE METOABl B KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS 3MOPHOHOB,
XUMEPHBIC  JKUBOTHBIC, KJIOHMpoBaHWe. IIpaktuueckas pabora «Metoauka
KJIOHUPOBaHUS (MOJICIUPOBAHUE HA Oymare).

OcHOBHBIC OOJIC3HW KWBOTHBIX M POJIb TMATOTEHHBIX MHKPOOPTAHW3MOB W
Mapa3uToB B Pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMH; POJIb TIOJIE3HBIX MUKPOCUMOUOHTOB B OpraHu3Me >KUBOTHBIX. [losoxkuTensHoe
¥ 1000YHOE (OTpHIIATEeNIbHOE) BO3ICHCTBUU aHTUOMOTHUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIENM W 3aJa4dl BETCPUHAPUU. BHOTEXHOJOTHS KOPMOBBIX TPEMapaToOB.
[IpakTtrueckas pabora «CocTaBiieHHe parlioHa MATAHUS KUBOTHOTO, PAcUeT PacxoJI0B
Ha coaepxkanue». McchemoBatenbckas pabota «OreHka KadecTBa MOJOYHOU
MIPOTYKITAW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHBIE MeTonbl cenekuuu. [mbpunmsanus. Popmbl oTOOpa. OCHOBHBIE
HAIpPAaBJICHUS CENIEKLMU: YIY4IIeHUE YPOKAaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U
abuotnueckum (axtopam. [Ipaktuueckas padota «Bripamubaem ropox. Kak nmposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE MOJXOJbl CEJIEKIUU W OMOTEXHOJIOTMH KYJIbTYPHBIX PacTEHUH,
['mOpunuzanus, oOTHaJeHHAs TUOpUAM3aLUsI, HCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopmalis, MyTareHe3, FeHETHYEeCKOe pelakThupoBaHue). Mcropus cenexkuuu B
Poccuun n mupe, uCTopust pa3BUTHS BAXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak uenoBex MOxeT MOAUPUITUPOBATH pacTeHus? ['eHHast MHKEHEPHs PACTCHHIA:
Uro Takoe reHeTHYeCKas WHKECHEPUS PACTeHUW. TpaHCTeHHbIE pacTeHus. MeTonbl
noydeHusi. OOpazoBaHue OMyX0JIel y pacTeHUil. ArpoOakTepuaibHas TpaHnchopMmarius:
Ti-masMub. I'enbl T-JTHK. MosekynspHO-T€HETUUECKUE MEXaHU3MBI
tpanchopmaruu. ['eHetmueckoe pepaktupoBaHue. CoOBpeMEHHBbIE MOAXOAbl U
JOCTHXKEHUSI TEHETUYECKOTO pelakTUpoBaHusl pactenuid. [Ipaktuyeckas padora
«["eHOMHBIE HOXKHUIIBI (MOAeTpoBanue padboThl cucteMbl CRISP-Cas).

Ectp nmu xwu3Hp B 1npoOupke? DBHOTEXHOJOTHA KyJbTYpPHBIX PpPaCTEHHUU.



UccnenoBatenbckass pabora «BelpammBanue pacTeHuidi B npoOupke (MOXKHO
BOCITOJIB30BaTbCA PE3YJIbTATAMHU MPEABIIYIIMX SKCIEPUMEHTOB [0 COCTaBIICHUIO
MUTATEIbHBIX PACTBOPOB AJII PACTEHUM )».

IIJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIbHOCTHA

3aHATUS B paMKax NIpOrpaMMbl HalpaBi€Hbl Ha OOECHEYEHHE JOCTHIKECHHUS
IIKOJbHUKAMH  CIEAYIOIIUX  JIMYHOCTHBIX, METANpPEIMETHBIX U  MNPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JINYHOCTHBIE Pe3yJIbTATHI:

B cgepe epasxcoancroco 6ocnumanus: TOTOBHOCTH K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH IPH BBIMIOJIHEHUHU UCCIEAOBAHUN U MIPOEKTOB, CTPEMIICHUE K
B3aMMOINIOHUMAHUIO U B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi: OTHOUIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTABJISIIOLIEH KYJBTYpbl, TOPAOCTh 3a BKJIAJ POCCHUICKHX M COBETCKHMX YYEHBIX B
pa3BUTHE MUPOBON OMOJIOTHYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb  OIICGHHUBATh
MOBEJICHUE M TIOCTYNKHA C TO3UIMUA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJbTYpbl; IOHUMAHUE 3HAYMMOCTH HPABCTBEHHOI'O ACMEKTa JEATEIbHOCTH YeJIOBEKa B
MEJIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco eocnumamnus: TOHMMaHHE pOJIM  OHOJIOTUHM B
(OpMHUPOBAHUU FCTETUYECKOM KYJIBTYPbl TUYHOCTH.

B cgepe @uzuueckozo eocnumanus, opmuposanus Kyaibmypvl 300p06bs U
IMOYUOHANLHO20 ON1a20NOAY4UsA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO U
YCTaHOBKa Ha 370POBBIM 00pa3 xKU3HHU (370pOBOE MUTAHUE, COOTIOACHUE TUTHEHUYECKUX
MIpaBUJI U HOPM, COAJIAaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, pEryJsipHas puznyeckas
AKTUBHOCTB); OCO3HAHUE MOCIEACTBUI U HEMTPUSATUE BPEIHBIX TPUBBIUEK (YHOTpEOICHNE
aJIKOTOJIsl, HApKOTUKOB, KypeHHWE) U UHBIX (opM Bpena s (U3HUECKOro u
MICUXUYECKOTO 3/I0pOBbs; COONIOICHNE MpaBUi OE30MaCHOCTH, B TOM YHCJIE HABBIKU
0€30MacHOro MOBEACHUS B MPUPOAHON cpesie; chOPMUPOBAHHOCTh HaBbIKa peIeKCHH,
YIPaBJICHUE COOCTBEHHBIM IMOIIMOHATILHBIM COCTOSTHUEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE y4acTUE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJbI, TOpPojJia, Kpas) OHMOJIOTHYECKOM U HSKOJIOTHYECKOU
HaIpPaBJICHHOCTH, WMHTEPEC K MPAKTUYECKOMY H3YUYEHHUIO Mpodeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cghepe sKkonoeuueckoco  6ocnumanus:  OpUEHTalUMsT Ha TNPUMEHEHHE
OMONOTHYECKUX 3HAHUI TIPH PEIICHUH 3371a4 B 00JIaCTH OKPY’KAIOIIEH CpeIbl; OCOZHAHUE

10



HKOJIOTMUYECKUX MPOOJIEM U MyTEH UX PELIEHUs]; TOTOBHOCTb K YYACTHIO B IPAKTUYECKON
JESITEIbHOCTH SKOJIOTMUYECKOI HAIIPaBIEHHOCTH.

B cgepe nomumanusa yemHocmu HAyyHO20 NO3HAHUA: OPUEHTALUsl HA
COBPEMEHHYIO CHCTEMYy HAay4HBIX MPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aHUMOCBS35AX YEJIOBEKAa C MPUPOJHOM M COLMAIBHOU CPENOH;

NOHUMAaHUE POJIM OMOJOTUYECKON HAyKu B (DOPMUPOBAHUHM HAYYHOTO MHUPOBO33PECHMUS;
pa3BUTHE HAY4YHOU JII0OO3HATEILHOCTH, MHTEpECca K OMOJOTUYECKONW HayKe, HABBIKOB
UCCJIEI0BATENBCKON AEATENBHOCTH.

B cgepe aoanmayuu x usmMeHAIOWUMCS YCIOBUAM COYUANLHOU U NPUPOOHOL
cpeodvl. aJieKBaTHas OICHKAa M3MEHSAIOIIMXCA YCJIOBUM; TMPUHATHE  PELICHUs
(uHAMBUAYaJIbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX HAa OCHOBAaHUM aHAM3a
Oouonornyeckor nHGOpMaIMKY; MIIAHUPOBAHUE  JICHCTBUUA B HOBOW  CHUTYyallUH
Ha OCHOBAHMH 3HAHUI OMOJIOrMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHble pe3yJbTAThI:

B cgepe osnaoenusn ynueepcanvuvimu yueOHbiMU NO3HABAMENbHBIMU OCUCTNEUIMU.
ba3oBpIe JOrmuecKue e CTBUS:
® BBISABIAT U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OUOJOTHUUECKUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHbIM TMPHU3HAK KjIacCU(DUKAIUK OHOJIOTHYECKUX
00BEKTOB (SIBJICHUI, MPOILIECCOB), OCHOBAHUS Jjisi OOOOIIEHUS U CpaBHEHUS,
KPUTEPUU MPOBOJMMOI0 aHAIIN3A;

® ¢ y4€TOM TPEIJIOKEHHON OMOJIOTMYECKOM 3a7jayMl BBISBISATH 3aKOHOMEPHOCTU U
NPOTUBOpPEYMsI B paccMaTpUBaeMbIX (akTax W HaONIOJACHUSIX; TMpeJarath
KPUTEPUHU JIJIs1 BHISIBJICHUS 3aKOHOMEPHOCTEN U MTPOTUBOPEUMIA;

® BBIABIATH JePUIUTHEI HHGOpPMALUM, JTAHHBIX, HEOOXOAUMBIX ISl PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBISBIATh MPUUYUHHO-CIICJCTBEHHBIE CBS3UM TMPU H3YUYECHHH OHOJOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JeNaTh BBIBOABI C HCIOJb30BAHUEM JACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHUM, YMO3AKIIOUEHUN TI0 aHAJIOTUH, (POPMYIHMPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEIBLHO BBIOMpATh CHOCOO pelleHUs] y4eOHOM OMOJIOrMYecKOor 3agadyu
(cpaBHUBATh HECKOJILKO BapMAHTOB PEILICHUS, BRIOUpATh HauOoIee MOIXOASAIINI
C YU4€TOM CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncce10BaTENbCKUE ICVCTBHUS:
® ICIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIBCKUI HHCTPYMEHT MTO3HAHMS;

e (opmynupoBaTh BONPOCH, (PUKCUPYIONIUE pPa3pblB MEXKIy peaJbHbIM M
KEJIATeIbHBIM  COCTOSIHUEM  CUTyallM, OOBEKTa, U  CaMOCTOSITEIHHO
yCTaHABJIMBATh HCKOMOE U JIAHHOE;

e (QopmupoBarh  rUMoOTE3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
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apTryMEHTHUPOBATH CBOIO TIO3HIINIO, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IIIaHy HAOJI0IEHNE, HECTIOKHBIH
OMOJIOTUYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIICNOBAHUE TIO YCTAaHOBJICHHUIO
0COOCHHOCTEHM OMOJOTHUEeCKOT0 00beKTa (IIporiecca) H3yueHus,
NPUYUHHO-CJICICTBEHHBIX CBS3€H M 3aBHUCHMOCTEH OWOJIOTUYECKUX OOBEKTOB
MEXTy COOOM;

OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIUIO, TTOJYICHHYIO B
X0JI€ HaOJIIOICHUS U KCIICPUMEHTA;

CaMOCTOSATENbHO (OPMYIHPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIIOACHUS, SKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMU OIEHKH
JIOCTOBEPHOCTH MOJYyYEHHBIX BHIBOJIOB 1 00OOIICHUM;

IPOTrHO3UPOBATH BO3MOKHOE JalibHENIIIee pa3BUTHE OUOTOTHYECKUX MPOIIECCOB U
UX TIOCIIEJICTBUS B QHAJIOTUYHBIX MJIM CXOJHBIX CUTYaIUsX, a TAKKE BBIJBUTaTh
MIPEANOIOKEHUS 00 MX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ nuadopmalmei:

MPUMEHSTH PA3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI MPU MOUCKE U 0TOOpE
OMOJIOTUYECKOM HMH(POPMALIMM WM JAHHBIX W3 HMCTOYHUKOB C YYETOM
PEIJI0KEHHON yueOHOM OMOIOrHYecKoil 3a1auu;

BbIOMpaTh,  AHANU3UPOBATh, CHUCTEMATU3UPOBATb U  HMHTEPIPETHPOBATH
OMOJIOTUYECKYIO0 MH(POPMALIMIO Pa3IMYHBIX BUIOB U OPM IIPEICTABIICHNUS;
HaXOJIUTh CXOJHbIE apPIYMEHTHI (IIOATBEPKAAOLIUE WU OMPOBEPTAIOIINE OJIHY U
Ty %€ UJICI0, BEPCHIO) B PA3IMUHBIX NHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIBbHYIO (POpMY MpEeCTaBICHUS HH(OPMAIUH U
WJUTIOCTPUPOBATH PEIIAeMbI€ 33]Ja4l HECTOKHBIMU CXEMaMHU, AuarpaMMaMH, HHOM
rpaduKoi 1 UX KOMOMHAIIUSAMY;

OLICHMBAaTh HAJA&KHOCTh OHMOJOrMYECKOW HH(OpPMALMM 1O  KPUTEPUSM,
MPEAIOKEHHBIM YUUTENEM UIH CPOPMYITHPOBAHHBIM CaMOCTOSATENbHO;
3allOMUHATh U CUCTEMaTU3UPOBAaTh OMOJOTHUYECKYI0 HH(OPMALHUIO.

B cghepe osnadenus ynusepcanbhviMu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMBUIMU
OO6mienue:

BOCIIPHHUMATH U (HOPMYTUPOBATH CYXKJEHUS, BRIPAXKAaTh YMOIIUU B TIPOIIECCE
BBITIOJIHEHUS MTPAKTUYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIPAKATh Ce0s1 (CBOIO TOUKY 3PEHUS) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOadbHBIC CpEICTBA OOIICHHS, IIOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PAaCloO3HABaTh MPEINOCHIIKA KOHQIMKTHBIX
CUTYaIlMH U CMATYaTh KOH(MIIUKTHI, BECTH TICPETOBOPHI;

NOHWUMAaTh HAMEPCHHS JPYTUX, MPOSBIATh YBAXKUTEILHOEC OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (hopMyIHpoBaTh CBOU BO3PAKEHUS;

B XOJI€ IMajora W/uiv AUCKYCCUU 3aJaBaTh BOMPOCHI O CYIIECTBY O0CYKIaeMOn
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OMOJOTMYeCKOM TeMbl M BBICKAa3blBaTh MWJIEM, HAICJICHHbIE Ha pEIICHHE
OHMOJOTHYeCcKOH 3a71auu U MOAep KaHue OJIaroXenaTeIbHOCTH OOIICHNUS;
COINOCTABIISATh CBOM CYXACHHUS C CYXICHHSIMHU JIPYTUX YYaCTHUKOB JHAIIOrA,
0oOHapyKHUBaTh Pa3InYUs U CXOJACTBO MO3UIUI;

nyOJUYHO TPEACTaBIATh PE3YJbTAThl BBHINOJIHEHHOTO OMOJIOTMYECKOrO OIbITa
(aKCTIeprUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

CaMOCTOATCIIBHO BI)I6I/IpaTI) (bOpMaT BBICTYILUICHUSA C y‘IéTOM 3a/la4 IIPC3CHTAINHN U
0CcOOCHHOCTEH ayauTopun U B COOTBECTCTBHUM C HHM COCTABJIATL YCTHBIC H
IMNUCBbMCHHBIC TCKCTHI C UCITIOJIb30BAHUEM HUIIJIIOCTPATHBHBIX MAaTCPHUAJIOB.

CoBMecTHAas ACATCIBHOCTD (COTDVI[HH‘IGCTBO):

NOHUMATh M MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHONM W WHIWBUAYAIbHOU
paboThl TP pEIICHUU KOHKPETHON OHOJOTUYECKOM MpoOJeMbl, 000CHOBHIBATH
HEOOXOJIMMOCTh TPUMEHEHUS TPYIIOBBIX (POPM B3aMMOACHCTBUS TIPU PEIICHUU
MIOCTaBJICHHOW y4eOHOM 3a1auH;

IIPUHUMATh L[€JIb COBMECTHOM JESITEIBHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUSA I10
e€ JOCTIKEHHUIO: PACTIPENeNsTh PO, JOTOBapUBAThCs, OOCYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeThb 0000maTh MHEHHUSI HECKOJBKHUX JIIOJIEH, MPOSABISTE TOTOBHOCTH
PYKOBOJUTD, BBIIIOJHATH MOPYYECHUS, TOAUUHATHCS;

[JIAHUPOBAaTh OPTraHMU3alMI0 COBMECTHOW paboOThI, OMPENEeNsiTb CBOIO Poib (C
y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYaCTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJayd MEXAy YIC€HAaMH KOMAaHJbl, y4aCTBOBAaThb B T'PYNIIOBBIX
dbopmax paboTel (00CYKIeHUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJTHSTH CBOIO YacCTh pabOThI, JOCTUTAaTh KAUECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY
HaIIPaBJICHUIO U KOOPJIMHUPOBATH CBOU ACHCTBHUS C IPYTUMU YWICHAMU KOMAH/IbL;
OIICHMBATh KAa4eCTBO CBOEr0 BKJIaJa B OOMIMNA TPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENIbHO  CPOPMYJHMPOBAHHBIM  YYaCTHUKAMH  B3aUMOJICUCTBUS;
CpPaBHMBATh PE3YJIBTATHI C UCXOIHOM 3a/1a4€il M BKJIAJl KQXKIOr0 YJI€HAa KOMaHbl B
JOCTUKEHUE PE3yJbTaTOB, pa3AeisTh chepy OTBETCTBEHHOCTH U TMPOSBIISITH
TOTOBHOCTB K IPEIOCTABJICHHUIO OTYETA MIEPE] TPYIIION;

OBJIQJICTh CHCTEMOW YHUBEPCAIbHBIX KOMMYHHUKATHUBHBIX ACHCTBUM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMAIBHBIX HABBHIKOB U SMOIMOHAIHHOTO
MHTEIJIEKTA IKOJIbHUKOB.

B cgepe oenadenus yrusepcanvHuiMu YueOHLIMU peSYIAMUSHLIMU OeUCTNEUIMU:
CaMoOpranu3aliys:

BBISIBJISAITh TPOOJIEMBI Uil PEIICHHS] B JKU3HEHHBIX M YYEOHBIX CHUTYyallUsiX,
MCIOJIB3YS OMOJIOrMUECKUE 3HAHUS;

OPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX0aX MPUHATHUS PEeIIEHUI (MHIUBUIYaIbHOE,
MIPUHATUE PELIECHUs B TPYyIIE, IPUHATHE PELIEHUH TPYIIION );
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CaMOCTOSITENIbHO COCTaBJISATh AJNTOPUTM pEIIeHUs 3aJadd (Wil ero 4YacTh),
BBIOMpaTh CIOCOO pelleHus Yy4yeOHOHW OHOJIOTHYECKOW 3ajadud C  y4éToM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
IpeuIaracMple BapUaHThl PEIICHUM;

COCTaBIIAITh TUIAaH JACWCTBHNA (TUIaH pealu3aldd HaMEYEHHOTO allfOpUTMa
pEIIeHNs1), KOPPEKTHUPOBATh MPEJIOKECHHBI anropuT™M ¢ Y4ETOM MOTYyYCHUS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 M3ydaeMOM OHOJIOTUYECKOM OOBEKTE;

Jennath BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMoOKOHTPOJIb (pediekcus):

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHUBAIIMH U PEePIICKCUH;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYAI[MU U MPEJIaraTh IiaH €€ N3MEHEHHS;
YUYUTBIBATH KOHTEKCT U MPEABUIETh TPYJIHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPHU
penieHnn y4eOHOM OMOJIOTMYECKOM 3a7add, aJanTUpPOBaTh pEIICHHE K
MEHSIOIIUMCST 00CTOATEILCTBAM;

OOBSICHATh MPUYMHBI JOCTHXKCHUS (HEIOCTIKECHHS) PE3YyJIbTaTOB ACATEIbHOCTH,
JaBaTh OIICHKY IPHOOPETEHHOMY OIBITY, YMETh HaXOJWUTh IIO3UTUBHOE B
MPOU3O0IIEAIIEH CUTYAIUH;

BHOCUTh KOPPEKTUBHI B JEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBIINXCS CUTYyallui, yCTAHOBJIECHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIHTATA LU U YCIOBHUSIM.

3MOHHOH&HBHBII>'I HHTCJJICKT.

pa3nuyarh, HAa3bIBaTh W YINPABIATH COOCTBEHHBIMH SMOLMSMH M OMOLHUSIMHU
JPYTHX;

BBISIBJISITh M aHAJIM3UPOBATH TPHYHNHBI SMOIIHIA;

CTaBUTH ce€0s1 HA MECTO JPYTOTO YeJIOBEKa, IOHUMATh MOTUBbBI U HAMEPECHHUS
JIpyToro;

PETYJIUPOBATh CIIOCOO BHIPAKEHUS IMOLIUH.

[Ipunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTKCS K IPYTOMY YEJIOBEKY, €0 MHEHHIO;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo APYroro;

OTKPBITOCTh ce0e U IPYTHM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBIIJICTh CUCTEMOW YHUBEPCATBHBIX YICOHBIX PETYIATUBHBIX ACHCTBHIA, KOTOpas
obecrnieunBaeT (HOPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTpPCHHSA
NO3HIIMSL JIMYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH (yNPaBJICHUS COOOH,
CaMOJUCIUIIMHBI, yCTOMYUBOIO MOBEICHNUSA).

HpeIlMeTHLIe pe3yabTaTbl OCBOCHHA ITPOIrpaMMBbI

B no3naBatenbHONM (MHTEIUIEKTyaJIbHOM) cdepe:

- HpI/IO6p€T€HI/I€ OIIbITa MCIIOJBb30BaHUA MCTOA0B OMOJIOTHYECKOM HayKH C LCJIbIO
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U3YYCHUST OMOJIOTMYECKUX OOBEKTOB, SIBIICHUH M IIPOIIECCOB: HAOJIOICHHUE, OIHMCAHUE,
IIPOBEJICHUE HECJIONHBIX OMOJIOTHUECKHX OIBITOB M AKCIIEPUMEHTOB, B TOM YHCJIC C
WCIIOJIb30BAHMEM aHAIOTOBBIX M ITU(PPOBBIX OMOJOTHIECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (opmupoBaHHEe yMEHUS UHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMU W3
JIPYTUX y4eOHBIX MpeaAMETOB ((HDU3UKH, XUMUH, Teorpadyn, UCTOPUHU, OOIIECTBO3HAHUS
T 1.);

— (opmupoBaHue yMeHUI pemiath yueOHbIE 3a1a4id OMOJIOTUYECKOTO COMIepKAHUS,
BBISIBIIATh ~ NPUYMHHO-CJICACTBCHHBIC  CBSA3M, IPOBOJUTH  KAUYECTBCHHBIE W
KOJIMYECTBEHHBIC PACUEThI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyUYE€HHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eToM MOCTAaBICHHOMU 1eJu: POopMyIUpPOBaTh MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHUs, BBHIOMPATH AJCKBAaTHO ITOCTABJICHHOW IIETHM METOJbI, JENaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICIOBAHUS WIN TPOSKTHON ACITEIIBHOCTH;

— (opmupoBaHnue  wuHTEpeca K  yIIyOJIeHHUIO  OWOJOTMYECKUX  3HAHUU
(npenmpoduibHas TOATOTOBKA U MpodeccroHaNbHasi OpUEHTAIM) U BEIOOPY OMOIOTHU
KaK Ipo(HIILHOTO MpeAMETa Ha CTYIIEHU CPEHET0 MOJIHOTO 00pa3oBaHus i Oy IyIie
poheCCUOHAIBHOW  JIEATENIbHOCTH, B 00JacTH OWOJIOTMH, MEIUIMHBI, 3KOJOTHUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO351CTBA,

— BIIQJICHUE HaBbIKaMH paboThl ¢ uWH(OpMaIueld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHON B pa3HO (opme (B BUE TEKCTa, TAOJWYHBIX JTaHHBIX,
cxeM, rpaduKoB, aAWarpamMMm, MoJeNed, H300paKeHUM), KPUTHYECKOrOo aHalu3a
nH(OpPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHHS CO 3HAHUSMU JAPYTUX YUEOHBIX
MPEAMETOB; UHTEPEC K yriayOJIeHUI0 OMOJIOTMYECKUX 3HAHUU M BBIOOPY OMOJIOTHH Kak
NpoQMIBHOTO TpEeIMETa Ha YPOBHE CpEeIHEro o0Imero oOpa3oBaHus s Oymyiei
npodeCCUOHAIBHOM  CSTEILHOCTA B 00JIACTH  OMOJIOTHMH, MEIUIIMHBI, JKOJOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, WHUINCBOW IMPOMBINIJICHHOCTH, TICHXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHE MPEACTABICHHS O MAaTCPUATMCTHYCCKOW CYIITHOCTH
T€HOMOB YKHUBBIX OPTaHU3MOB M PETYJISAIINIO UX PAaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHME JKUBBIX OPTAHU3MOB, QIANTAINKA K (paKTOpaM OKPYKAIOIICH CPeIbl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHH, UCTIOIB30BAHUS €€ JOCTIKCHHM B
COBPEMCHHOM U3HU YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
MIPOU3BOICTBEHHBIX HYXK/]I YEJIOBEKA;

— 3HaAHHWE OCHOBHBIX IMOJXOJI0B CEICKIIUN U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHATUSAMHU, THOpUAM3ANNS, OTHAJCHHAs THOpUIU3ANMs, WCKYCCTBEHHBI OTOOD,
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reTepo3uc, TpaHchopMallusi, MyTareHe3, TeHeTHUEeCKOE PEAAKTUPOBAHUE;

— IIOHUMAaHHUC

MOJICKYJIIPHBIX

MCXaHHM3MOB

pcan3alunu

H&CHCIICTBGHHOfI

uH(pOpMaIlMK U YMEHHE CBOOOIHO ONEPHUPOBATH OCHOBHBIMU MOHSATUSIMU MOJIEKYJIAPHON
OMOJIOTHH U €€ COBPEMEHHBIX HAIIPABJICHUH — F€HOMUKH, METAr€HOMUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX

HUX JUATHOCTHUKHU U JICUCHU A,

- q)OpMI/IpOBaHI/IC YMCHHUA HCIIOJIB30BATH MOHSITUHHBIN arIiapar nu CHUMBOJIMYECCKUI

A3BIK T'CHCTHUKH, I'PAMOTHOC IIPUMCHCHUC HAYYHbBIX TCPMHHOB, HOHHTHﬁ, TGOpHﬁ,

3aKOHOB JISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIIEHUH U

MIPOLIECCOB, MO3BOJISIONINX 3aJ0KUTh (DYHAAMEHT HAyYHOT'O MUPOBO33PEHUSL.

B nneHHOCTHO-OpHEHTAIMOHHOM cdepe:

— 3HAHUE, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTMH MOJEKYISPHONH OHOJIOTHH

IMO3BOJIACT YCIICIHHO PpPCIIATh TaKHUC 3JIO6OI[HCBHI>I€ HpO6J’I€MBI,

KaK oOXpaHa

Opr}I(aIOHIGﬁ CpCabl, COXPpAaHCHHUC 3J0POBbA YCIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHUC
9KOCHUCTECM.

TemaTuuyeckoe NVIAHUPOBAHUE

Monayab «buoTexHoJiorus» 7-8 kiaaccnl (68 yacoB)

s1(4 4)

WX TIPEUMYIIIECTBO TEepe;]
XUMHUYECKUM CHUHTE30M.
OCHOBHBIEOHOOOBEKTHI
OMOTEXHOJIOTUH: TIPOMBIIIJICHHBIC
MUKPOOPTaHU3MBI, KJIETKU U
TKAaHUPACTCHUI, )KUBOTHBIX U
4eJioBeKa, OMOKATaIu3aTOPhI.
CeIpbe 1151 OMOCHHTE3a U
OIICHKAETO OMOJIOTHYECKON
IIEHHOCTH.

OCHOBHBIEC HCTOUYHUKH YIJIEPOa,
azora, pocdopa,
MUKpO3JIEMEHTOB. M ccnenoBanne
HOBBIX UCTOYHUKOBCHIPHS
(BKJIFO4Ast BOIIPOCHI €T0
MIpeIBapUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpel, B TOM YHCJI€ BKIIOUYAOIIUX
OMOCTUMYIISITOPBI B IPYTHE

Tembl OcHoBHOE coaepxkaHue JeATeJIbHOCTD
IIKO0JbHHUKOB
Tema 1. [Tonsitue 6norexnosoruu. 3auem | [IpakTudeckas pabota
BuorexnoJsiorun 4eJIOBeKy OMoTexHonoruu, B ueM | «IIpumepst

PUMEHEHUS
OMOJIOTHYECKHUX
00OBEKTOB B TBOEH
KAZHUY.
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AJIEMEHTHI YIIPaBJICHUS U
ONTUMU3AIINHU TTPOIIECCOB
OonocuHTEe3a. MeToanl
OIITUMH3AILIMN MTUTATEIbHBIX

cpen.

Tema 2.

MuxkpoouoJiorus
(12 9)

[TonoxeHnue npoKapuoToB B
CUCTEME OPraHUYEeCKOTO MUpA.
Crtpoenue OakTepuanbHON
knetku. Knaccudukanus
OaxkTepHil.

Mopdonorus 6Gakrepuii.
[IpocThien CI0KHBIE METOIBI
OKpallliBaHUSA0AKTEPUH.
duznonorusi GakTepuil: MuTaHue,
JIBIXaHUE, POCT U Pa3MHOKECHHE.
3HAKOMCTBO C IOMEHOM Apxen
(9KCTPEeMO(PHUIILHOCTD,
0COOEHHOCTH CTPOCHHMSI KIETKH).

[TpakTuka.
JlaGopartopHas pabora
«DUKCUPOBAHHBIE
npenaparbl OaKTepHil.
Onpenenenue Gopmbl
MPEITI0KEHHBIX
KYJIbTYpP
MUKPOOPTaHU3MOB,
UCITIOJIB3YsI IPOCTOM
METOJI OKPACKH».
JlaGoparopHas paboTa
«Onpenenenue Tuna

Mo0JI0YHOKHUCIIOE U CTUPTOBOE
opoxenue. DoToTpodHbIC U
XxeMoTpodHbIE OaKTEpHUHU.
Kunernueckoe onrcanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCNOHEHIIMAIbHASI MOJIENIb POCTA.
Kunernka rudenu
MHUKPOOPTaHU3MOB.

[TaTorennsie 6akTepun. YyMHas
najoyka v YepHast CMEpTh,
0O0TYJIU3M, CTOJIOHSIK, TYOEpKYyJIes.
Ucrtopust 60pbOBI €
OakTepraTbHBIMUA HH(EKITUIMH.
Bolina 6ecKkOHEYHOCTH:
AHTUOMOTHKY MPOTUB OAKTEPHIA.
MexaHu3mbl 1eMCTBUI
aHTUOMOTHUKOB. MEXKIIeTOUHAS
KOMMYHHKAIHs OaKTEepHil.
YyBcTBO

KBOpyMa.

[Tpumenenue 6axkTepwmii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a IPOYKTOB

KJIETOYHON CTEHKHU
METOJIOM OKpalIuBaHUS
no ['pamy» (mpu
HaJIU4YUH PEAKTHBOB).
JlaGoparopHas pabota
«IIpuroroBnenue
MPYKU3HEHHBIX
npenaparoB
MOJIOYHOKHUCIIBIX
OaKTepui».
JlaGoparophas pabota
«IToceB cMbIBa ¢ pyk Ha
yamku [lerpuy.
JlaGoparopHas paboTa
«BblIesIeHre YuCTOn
KyJbTYpbl OaKTepuil.
Merton pa3BeneHUN.
Meron ucromaronero

MITPUXA.
JlabopaTtopHas pabota
«Mopdomoruueckas
XapaKTepUCTHKA
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MHKpOOpranusmamu. bakrepuu,
KOTOPBIE MOTYT pa3jlaraTh
IIJJACTHUK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HcKyccTBEHHBIE aCCOLMALINU
pacTeHuii ¢ MUKPOOPTaHU3MaMHU

BBIJEJIEHHON YHCTOU
KYJbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, (hopma
OaxkTepuil, TUI
KJIETOYHOU CTEHKU.
JlaGoparopHas paboTa
«CpaBHeHHE pocTa
MHUKPOOPIaHU3MOB Ha
yarike 0e3 U ¢
nobaBieHUS
AHTHOUOTHKOB).
HccnenoBaTenbckas
pabota «Ilouck
MHUKPOOPTaHHU3MOB
00J1aJaF0IIHNX
AHTarOHUCTHYCCKOU
AKTUBHOCTBIO.
HccnenoBatenbckas
paboTta «Brinenenue
MOJIOYHOKHCIBIX
OaxkTepuii,
HCCJIEIOBAaHNE UX
AKTHUBHOCTI.
HccnenoBaTenabckas
pabota «Beienenue
OaKTepHuii MOJIC3HBIX
JUISL PACTEHUID.

Tema 3.
JyKapHOTHYECKHE
OpPraHu3Mbl B
OHMOTEeXHOJIOTHH
(Iu1ecHeBbIe TPUOBI,
APOKKHM,
Bogopocian) (12 u)

[1necHeBbie rprObI MPOAYLIEHTHI
OMOJIOTMYECKU aKTUBHBIX BEIIECTB
OO11as XapakTepUCTUKA JPOAOKEN
caxapomuileToB. cTtopus
WCIIOJIb30BaHUs IPOXIKEN B
TPaJIUIIMOHHON OMOTEXHOJIOTHH.
TexHoa0rnM BUHOAENHS U
XJIe00ICUCHHUS,
CHeUaIN3upPOBAaHHBIE PACHI
npoxoxeit. MeTadonu3M ApoxoKei.
Peakiust cnupToBOro OpOKEHUSI.
Ilony4yeHne BTOpUYHBIX
MeTa0O0JIUTOB B JAPOIKKAX.
Hpoxoxu

KaK MMPOyLIEHTbI OMOTOIUINB.
[TosryueHue 11eneBbIX OEJIKOB B
JPOKAKAX.

JlaGoparopHas pabota
«IToncuer kieTox
JIPOAOKEN B Kamepe
['opsieBar.
JlaGoparopHas pabota
«OO6HapyxeHue
MPOTYKTOB CTUPTOBOTO
OpOKEHHUSI: ITUIIOBOTO
CIIUPTA U YTIACKHUCIIOTO
razay.

JlaGoparopHas paboTa
«Habmonenue
Pa3MHOXCHUS

JIPOIKEBBIX KIIETOK.
[TpakTnueckas padora
«ITomyyenue TBOpOra n

18



Oco0OEHHOCTH BEreTaTUBHOIO U
MOJIOBOT'O Pa3MHOKEHHUS Y
JPOAKEN, 3HAUCHUE N3YUCHUS
MHTO3a ¥ IIMTOKHUHE3a JIJIs
ONTHMM3AIMHU MTPOLIECCOB
KYJbTUBUPOBAHUS JPOKKEBBIX
ITAMMOB, IOHUMAaHUS IPUYUH
MATOTEHHOCTH JIPOXIKEH U TPUOOB,
MoucKa MUlieHe! (QYHTUIIUIOB U
pa3pabOTKH HOBBIX
JIEKapCTBEHHBIX

npenapaTos.

Bopopocnu — nepcrieKTUBHBIN
0OBEKT JJIs MPOU3BOCTBA OeIKa U
yIIIEBOJOB. buorexnonornueckue
METO/Ibl OYUCTKHU TBEPIBIX,
JKUJIKUX OTXOJIOB U Ta3000pa3HbBIX
OTXO0/10B MPou3BOICTB. CTOUHBIC
BOAbI. CXE€MBbI OUHUCTKHU.
brodunbTpel, a3pOTEHKH,
METAHTEHKH, OKCUTCHKHU.
AKTUBHBIN M U BXOJAIINUE B HETO
MHKpPOOpPTaHu3MBbI. Mcrob3oBaHue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BOJI.

kedrpa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaKTepui».
[IpakTuueckas paborta
«OCHOBHBIE BH/JIbI KBaca
U UX XapaKTECPUCTHKA)
«poxxu n
MOJIOUHOKHUCJIIBIE
OakTepuu,
MIPUMEHSEMBIE TS

MIPOU3BOJICTBA KBACAY.
[IpakTruueckas padora
«CpaBHUTEIBHBIN
aHaAJIN3 Pa3BUTHS
JPOKKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX».
[IpakTuueckas padorta
«MeTtoIbI OIIEHKHN
CBOIICTB
XJIeOONEKapHBIX
JIPOKIKEH.
OcobenHoctu
MIPUMEHEHUS
MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTAaHTHBIX
JIPOKIKEN.
Hccnenoparenbekas
pabota «Bnusinue
(bU3UKO-XUMUUECKUX
(aKkTOpOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoayKiuu (KBac,
Kedup, chip, XJ1ed 1
Tp.)».
UccnenoBarenbckas
paborta «Bnusinue
(U3UKO-XUMHUUECKUX
(bakTOpOB Ha POCT
Bojopociu (Chlorella
vulgaris)».
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Tema 4.
HacaencrBenHnas
unpopmanus (8 1)

HacneactBeHHOCTD U
M3MEHYMBOCTh — OCHOBHBIEC
CBOMCTBA JKMBBIX
Oprann3mMoB.MI3MEHYHBOCTS.
Buib1 13MEHUHUBOCT.

I'en —maTepuanbHbIN
HOCHUTEJIBHACIIEACTBEHHOCTH
1 U3MEHYUBOCTH.
HyxkJienHOBBIE KUCITOTHI.
Jlokanu3zamnus reHeTH4eCcKoro
MaTepuasa B KIETKE.
JleneHue KIETOK.
Pemmukanus JIHK. OcHoBHas
JIOTMa MOJICKYJISIpHOM
ounosioruu. TpaHCKPHUIIITHSI.
Tpancisius.

[TpakTraeckas pabora
«MopaudukanmonHas
U3MEHUYUBOCTD (JTHCThA,
UTOJIKU C OJHOTO
JIepEBA)».
[TpakTraeckas pabota
«I'eH — MHCTpYKIMA 1O
cOOpKe KJIIeTKH (Ha
oucepe wimn
KOHCTPYKTOpE)».
[TpakTrueckas pabota
«Myranus Ha
OoytepOpose (mroboi
OOBEKT U3 IPEeabITyIeH
paboThl, T1€ U3MEHEHHE
UHCTPYKIUU TNPUBEIET K

Myraruu. W3MEHEHHIO BHEITHETO
BUJIA
00BEKTA)».
Tema 5. ITonmoxeHne BUPYCOB B CUCTEME ITIpocmotp
Bupycouorust (6 4) | oprannueckoro mupa. CTpykTypa | JOKYMEHTAIBHOTO
UXUMHYECKUN COCTaB BUPYCOB. ¢dbuapMa 0 BUpycax.
Knaccudukanus Bupycos. [IpakTrueckas paboTa.

Penponykuus BupycoB. Bupycsl
-BO30YyAUTENN HHPEKIIMOHHBIX
0omne3Hei. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

«Merona pa3BeeHUN.
[IpakTuueckas padora.
«TurpoBanue
O0akTeprodarony.

CBOWCTBA, IPUMEHEHUE.
buonoruaeckue MeTo 161 60pbObI
CBHpYCaMH.

Tema 6. I'ennasn
UHKEHepusi u
OMOTEXHOJIOT MU

84)

OCHOBBI T€HHOM
WHXeHepun.Bekropa.
Cneunduueckue hepMeHTHI
OaxkTepuil.

broTexHOIOrHH MPOLYKIIHH
0eNKoB B OaKTEpHUAIbHBIX
KyJpTypax. JJoctrmxkenns
T€HHOWMHKEHEPUU U
OMOTEXHOJIOTHH.
CRISPR/Cas — cuctema
aJanTUBHOTO UMMYHHUTETA
OaxTepuii u apxeit. I'MO.
Meroapimonyuyenus ' MO.

[IpakTuueckas padborta
«OHIOHYKJIE€a3bl
pectpukiuu (pabota ¢
HYKJICOTUTHBIMU
MOCJIEI0BATEILHOCTIMHU
Ha Oymare)».
[IpakTuueckas padorta
«]'eHHBIE HOKHUIIBI -
CRISPR/Cas
(MozmenupoBaHue Ha
Oymare)».
Urpa-nuckyccus:
«BsIurpaii rpaHT Ha
cozmanue ' MOy.
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Tema 7. Jlomectukannsi OCHOBHBIX Huckyccus
buorexnosiorun B JIOMaIIHUX KUBOTHBIX; «JlomecTukarus, Bce Jik
’KHBOTHOBOJICTBE COBPEMEHHBIE SKCIIEPUMEHTHI pacTeHUs U KUBOTHEIE,
8 4) MOJOMECTUKAIIUN KUBOTHBIX KOTOPBIE KUBYT PSAIOM
(Jicuia, HOpKa u JIp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI OJIOMAIIIHUBAIOTCS ?
akageMuka bemnsena). MO3KHO 711 CUUTATh
CoBpeMeHHbIE METObI B TapakaHa
YKHUBOTHOBO/ICTBE: OJIOMAIlIHEHHBIM
TPaHCIUTAHTAIHSIIMOPHUOHOB, KUBOTHBIM?».
XUMEPHBIE KUBOTHBIE, [IpakTuyeckas pabota
KJIOHUPOBaHHUE. «Metoauka
OcHOBHBIEC 00JIE3HU )KUBOTHBIX U | KJIOHUPOBAHUS
POJIb NATOT€HHBIX (MozenupoBaHHE Ha
MUKPOOPTaHU3MOB U IMapa3uToB B | Oymare).
pa3BUTHH 3a00JIEBAHUIMA [IpakTuyeckas pabota
JIOMAaIIHUX KUBOTHBIX U OCHOBHBIX | «COCTaBIE€HHE pallnOHA
Mepax 00pbObI C HUMH; POJIb MUTAHUS )KUBOTHOTO,
MOJIE3HBIX MUKPOCUMONOHTOB B pacuer pacxoJI0B Ha
OpraHU3ME KUBOTHBIX. COJICpKaHUEY.
[TonoxutenbHOE ¥ MOOOYHOE Uccnenosarenbckas
(oTpuLIaTEIBHOE) BO3ACHCTBUHI pabota «OneHka
aHTUOMOTUKOB Ha OPraHU3M B KaueCcTBa MOJIOYHOMN
X0J1€ JICYEHUS )KUBOTHBIX; IEJIM U | IPOAYKIIUN.
3a/1a4n
BETEpUHAPUH.
BrOTEXHOTOTHUSIKOPMOBBIX
MpenapaTos.
Tema 8. OCHOBHEIE METOBI CEJIEKINH. [IpakTuyeckas pabota
buorexHosoruu B ['uGpuamnzanus. GopMbl «BpIpammBaem ropox.
pacTeHNueBOACTBE ot6opa.OCHOBHBIE Kaxk npoBectu

HalpaBJICHUA
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(10 v)

CEJIEKIINU: YIy4IlIeHUE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
(dakTopam.

OCHOBHBI€ MTOJXO/IbI CENEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ uGpuauzammus,
OTIajeHHast THOpUAN3AIKS,
MCKYCCTBEHHBI OTOOp, TE€TEPO3UC,
TpaHcpopmarlysi, MyTareHes,
T€HETUYECKOE PEAaKTUPOBAHUE).
Hcropus cenexkunu B Poccun u
MHpE, UCTOPUS PA3BUTUS
BOKHEHIINX COPTOB KYJIbTYPHBIX
pPaCcTCHUM.

Kak uenoBek Mmoxer
MOUDUITUPOBATEH pacTeHUs?
['ennas nHkeHepus pacteHuil: Yto
TaKO€ F'€HETHYECKas NHKECHEPHSI
pactenuil. TpaHCT€HHbIE PACTEHUS.
Mertons! nosmyuenus. O6pa3zoBaHue
OIYXOJIEN Y PACTEHUM.
Arpo0OakrepuanbHas
Tpancopmariusi: Ti-TIa3MuIb.
I'ensr T-JIHK. MonekynsapHo-
F€HETUYECKUE MEXAHU3MBI
TpaHchopmanuu. ['eHeTnueckoe
penaktupoBanue. COBpeMEHHBIE
MOAXO/IbI ¥ IOCTHXKEHUS
F€HETUYECKOr0 PEIaKTUPOBAHUS
PaCTCHUM.

EcTb 1m u3Hb B IpoOupKe?
buoTexHOIOTHs KyIbTYypPHBIX
pACTEHUI.

CKpELIMBaHUE y
ropoxay.
[IpakTuueckas paborta
«]'eHOMHBIE HOKHUIIEI
(MoenupoBaHUe
paboOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbekas
pabota «BripanuBanue
pacTeHui B IpOOUpPKE»
(MOHO
BOCIIOJIb30BaThCS
pe3ynbTaTaMmu
TIPEABITYIITAX
AKCIIEPUMEHTOB 10
COCTABJICHUIO
MTUTATEITHHBIX
pPacTBOPOB ISt
pacTeHuit).
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