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IHHOACHUTEJIBHASA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUHU C TpeboBaHusIMU DenepalbHOTO TOCYJAPCTBEHHOTO 00pa30oBaTEeNbHOTO
CTaHJapTa OCHOBHOTO 00mero oOpa3oBaHMs, OpPUEHTHUPOBaHa Ha oOecleueHue
WHIUBUIYAbHBIX TMOTpeOHOCTEH 0O0ydYaronuxcsi W HampaBiieHa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMMbI OCHOBHOI'O OOIIET0 0Opa3oBaHUS C
y4eTOM BbIOOpa YYAaCTHHKAMU OOpa30BaTENIbHBIX OTHOIIEHUH KypCOB BHEYPOYHOMU
JESTEIIbHOCTH. DTO MO3BOJISIET 00ECTIEUYUTh €AMHCTBO 00s3aTeNbHBIX TpeOoBanuii ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJBHOIO OOpa3oBaHUs: HE TOJBKO HAa YpOKE, HO M 3a €ro
IIPEACIIAMH.

AKTyaJIbHOCTh ~ peajiM3allui  JIaHHOM  MporpaMmbl  OOyCJIOBJIEHa  camoil
0COOEHHOCTBIO MTPOEKTHO-UCCIEAOBATEIBCKON NEATEIBHOCTH. DTa NEATEIbHOCTD JEKUT
B OCHOBE T03HABATEJIBHOIO UHTEpEca peOeHKa, SABISAETCS 3aJI0TOM YMEHUS IJIaHUPOBATh
J00bIe JIEHCTBUS U BaKHBIM YCIIOBUEM YCIICIIHOW peanu3aiuu uaei. JIroobie n3aMeHeHus
COBPEMEHHOr0 OOIIECTBAa CBS3aHbI C IPOEKTAMU U HCCIEAOBaHUSIMM — B Hayke,
TBOpUYECTBE, OM3HECE, OOIIECTBEHHON XU3HU. [103TOMY BaKHBIM 3JE€MEHTOM pa3BUTHS
JUYHOCTH 00ydYaromerocst sBisercs (OPMHUPOBAHHUE OCHOBHBIX HAaBBIKOB MPOEKTHO-
UCCIIE0BATEIBCKOMN NEATEIBHOCTH.

[IporpamMmoii mpeaycMoTpeHO (OpMHpPOBaHHE COBPEMEHHOIO TEOPETHUYECKOTO
YPOBHSL 3HaHUI, a TakkKe U MPAKTUYECKOro OmbiTa paboThl C Ja0OpaTOPHBIM
000pyZIOBaHMEM, OBJIAJICHUE TPHUEMaMHU HCCIIEO0BATENbCKON NeATebHOCTH. MeTomabl
OopraHu3alMu  00pa3oBaTEIbHOM M  HAYYHO-HMCCIIEJOBATEIbCKON  JAESTENbHOCTU
npeaycMaTpuBalOT (HOPMUPOBAHHE Y OOYYAIOLIMXCS HECTaHAAPTHOTO TBOPYECKOTO
MBILLUIEHUSI, CBOOOABI CAMOBBIPAKEHUS U MHIUBUIYAIbHOCTH CYKICHUI.

JUis moJHOro ydera NOTPEOHOCTEe ydaluxcss B MPOrpaMMe HCHOJIb3YeTCs
I epeHIUPOBaHHbI  MOAXO0J, YTO CTUMYJHMPYET YdYallerocs K YBEIMUEHHUIO
MOTPEOHOCTH B MHAUBUYyAJIbHOW, MHTEJUIEKTYaJIbHON U MO3HABATENILHOMN AESTEIbHOCTU
Y pa3BUTHUIO HAYYHO-UCCIIEI0BATEIbCKUX HAaBBIKOB. [I[porpaMmMa ctaHeT BOCTpeOOBaHHOM

B IEPBYI0 OuYEpelb MIKOJIbHUKAMH, KOTOPbIE MMEIOT CTOMKUH HHTEPEC U
COOTBETCTBYIOIIYIO MOTHUBALIMIO K U3YYEHHUIO IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O 1IUKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJOTHUSIM.

B nmoapocTkoBOM BO3pacTe yyamumecs MposBIISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU

WIM WHOM 00JlacTh 3HaHWW, HAYYHOM HANpaBJIE€HUUW WIK TpodeccuoHaIbHOM
nesTenbHOCTH. TakuMm 00pa3oM MPOUCXOIUT (OPMUPOBAHKME TO3HABATEIBHON U
npoeccCHOHaNbHON COCTaBISAIONICH JTUYHOCTH, MIOMOTAaeT y4alleMycsli B ONpeaeiIeHUH
OyayIiero *U3HEHHOTO MTyTH U B MPO(PECCHOHATBHOM BBIOOPE MOCIIE OKOHYAHHMS IITKOJIBI.
[Tono6HOrO poja 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE JKeJIaHUE MIKOJIbHUKA
K TO3HAHHUIO HOBOTO, PACUIMPEHUIO U YTITYOJIEHHIO COOTBETCTBYIOIIMX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YHUCJE NPAKTUYECKHX HABBIKOB, & TAaKX€ MOTHUBHPYET
ydalerocst Ha npogGOpUeHTALHIO.

[Iporpamma HaneneHa Ha MOMOIIb PEOEHKY B OCBOCHHMHM OCHOB OpraHU3allUHd U
OCYLIECTBJIEHUSI COOCTBEHHOM MPOEKTHO-UCCIIEI0OBATENBCKON JIEATEIHOCTH, & TAKXKE B
OpUOOPETEHMH  HEOOXOJUMOTO  OmblTa g paboOThl  HAX  WHAWBUAYaJIbHBIM
UCCJIeIOBAaHUEM WM TIpoekToM. [IporpamMma momoskeT HIKOJIBHUKY B Oojee TiyOoKoM
M3YYCHUU HMHTEPECYIONIeH ero o01acTh €CTECTBEHHBIX HayK, a TakKe B MPUOOpPETEHUU
BAXKHBIX COLMAJIBHBIX HABBIKOB, HEOOXOAMMBIX JUIsI MPOAYKTUBHOM COIMANIM3AIUU U
bopMHUpOBaHUS TPAKIAHCKON MMO3UIINH:

— HaBbIKa CaMOCTOSITEIBHOIO pEUIEHUS aKTyaJbHBIX WCCJIEIOBATEIbCKUX WU
NPaKTUYECKUX 3a/ad, BKIIOYAIONIETO0 B ce0s yMEHHE BUIETh W aHAJIU3HPOBATH
npoOsieMbl, HY)XJAloLIMecs B pEHICHWH, YMEHHE JeTalbHO IpopaldaTeiBaTh MU
pean30BbIBaTh CIIOCOOBI padOThI C HUMH, YMEHHUE IUIAHUPOBATh COOCTBEHHYIO padoTy U
CaMOCTOSITEJIBHO KOHTPOJIMPOBATH CBOE ITPOJIBUKEHUE K JKEIIAEMOMY pE3yibTaTy;

— HaBbIKa I'€HEPUPOBAaHUA U OPOpMIIEHUS COOCTBEHHBIX HJEH, 00JIeUEeHUs UX B
yI0OHYIO Ui pacupocTpaHeHus: Gopmy;

— - HaBBIKA YBAXKUTEJILHOI'O OTHOIICHHMS K UyKUM B3IJIsIIaM U UJEIM, 0O(DOPMIIEHHBIM
B paloTax Jpyrux JIOJEH, JpPYyrux aBTOPOB — BIIAJENbLEB HWHTEIUIEKTYalIbHOU
COOCTBEHHOCTH;

— HaBblka  MyOJMYHOTO  BBICTYIUIEHHS  Mepel  OOJpUIOW  ayJuTOpHUEH,
apryMEHTUPOBAHMS M OTCTaWBaHUS CBOEH TOYKM 3pPEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3pOCIbIX, YOXKICHUS JPYTUX B CBOEH MpaBOTE, MPOABHIKEHUS CBOMUX
UeH;

— HaBblKa pabOThl CO CHEIUATM3UPOBAHHBIMH KOMIIBIOTEPHBIMU MPOrpPaMMAaMH,
Ja00paTOpHBEIM  000pYAOBAaHHWEM, TEXHHUYECKHUMH YCTPOMCTBAMH, OHOIMOTCUHBIMU

(oHIaMU W HUHBIMH peCcypcaMu, C KOTOPbIMH MOXET OBbITh CBf3aHa HPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIbHOCTh NIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHMKA HaJ MPOEKTOM WM HCCIEJOBaHUEM OyneT

CIOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOLICHKH.

BapuaHTsl peaju3anuu nporpaMmmsl 1 (pOpMbI IPOBEACHUS 3AHATHH.

JlanHass mporpaMMa paccuuTaHa Ha pabOTy CO MIKOJbHUKAMU 5-9 KIaccos.
[lenarory BakHee aklEHTHPOBATh CBOE BHHMAHHE HE CTOJBKO Ha KaueCTBE pe3yJibTara
POEKTa WM MCCIEA0BAaHUSA, CKOJIBKO Ha TOM, YTOOBI yYalllMHCs MOTydasl 3HaHUS B TOM
YHUCJIE U Y€pe3 BHINOJHEHNE NPAKTUYECKOTO 3aJaHus, JeIal BbIBOABI U YMO3AKIIIOUECHUS
Ha OCHOBAaHMU CBOETO WCCIEAOBAHMS, YYWJICA CpPaBHUBATh €ro pPeE3yJbTaThbl C
TEOPETUUYECKUM MaTepuajoM M MCCIEAOBAHUAMHU IPYTUX IIKOJIBLHUKOB. TakuM obpazom,
IIKOJIbHUK OCBOUT OCHOBBI MPOEKTHO-UCCIEI0BATEIBCKON NEATEIbHOCTH U MPUOOPETET
HABBIK KPUTUYECKOTO OTHOILIEHUS K MaTepuaiy.



[Iporpamma pa3buta Ha MOIYJIH, KOTOPHIE MOTYT OBITh HCIIOJIB30BaHBI JMOO
YaCTUYHO, JUOO0 mojdHOCThIO. Tak Moayiab «Kak JKMBOTHbIE U pacTeHus
MPUCTIOCA0INBAIOTCS (PBOJIOLMOHHAS KOJIOTHS) MpEANoiaraeTcs A U3ydeHus B 5
umm 6 kiacce B TeueHwe ojHoro roja (34 waca B rox). Moayau «OcCHOBBI
pacTeHuEeBOACTBa» W «buoTexHoMOTHsA» paccunTaHbl Ha 68 YacoB W MOTYT OBITH
peanu3oBaHbl B TeueHUH 2-X JieT (1o 34 yaca B roja) uinu B TeueHuu 1 roaa (68 yacos B
rog). Bo BTopoM ciyuae BO3MOXKHO NpoxoxkiaeHue oboux Moayner («OcHOBBI
pacTeHHeBOACTBa» B 7 win 8 knacce, «bruorexnonorun» B 7 win 8 kiaacce). AHAJIOTUYHO
Moy «MOJeKyIIpHbIE OCHOBBI (PU3HONOTUU U (apMmakoioruu» u «MoleKyspHbie
OCHOBBI CEJIEKIIMMY PACCUUTaHbI HA 68 4acOB U MOTYT OBITh peaTU30BaHbl B TCUEHUU 2- X
aet (mo 34 yaca B roa) wid B TeueHu 1 roja (68 wacoB B roa). Bo BTopom cirydae
BO3MOYKHO TPOXOXACHHE 00oux momayneil («MolieKyasipHble OCHOBBI CEJEKIIUM» B 8
Kiacce, « MoJeKyasipHble OCHOBBI (PU3HOJIOTHH U (hapMakoJIoruu» B 9 kiacce).

MoOXHO pEKOMEHJIOBAaTh KCIOJIb30BaTh MOAylIu «Kak »KUBOTHBIE W PACTCHHUS
npucnocadauBaoTcs», «OCHOBBI — pacTEHUEBOJCTBa», «MOJEKYJISIpHbIE  OCHOBBI
CEJIeKIIMU» B Ka4eCTBE HEMPEPHIBHOTO oOpa3zoBaTeapbHOro nukia (5-9 kiacc mo 1 yacy B
HEJIETI0) JJI1 KJIACCOB arpoOMOTEXHOJOTHMYECKOM HampaBiaeHHOCTH. Mopaynu «Kak
KUBOTHBIC U PACTECHUS TpHUCHocadnuBaroTCs», «buorexnonorun» u «MoJeKyIsipHbIC
OCHOBBI (pu3HoNoTHN U (HhapMaKOJIOTUH» B Ka4€CTBE HEMPEPHIBHOIO 0OPA30BATEIIBHOTO
nukia (5-9 kimacc mo 1 wacy B Hemeno) JUisl KJIacCOB OHMOTEXHOJIOTHYECKOTO WIIU
MEJIMIIMHCKOTO HAPABICHUMN.

B3aunmocBsa3p ¢ nmporpammon BocmuTaHus. IIporpamMma Kypca BHEYpOUYHOU
JeSTEeIbHOCTH pa3paboTaHa € y4YeTOM PEKOMEHJAIMA MPUMEPHON MPOTrpaMMbI
BOCIIUTAHUS, YYUTHIBAET IICUX0JIOTO-TIEIarOrM4ecKre 0COOCHHOCTH JJAHHBIX BO3PACTHBIX
KaTeropuid. JT0 MO3BOJISIET HA MPAKTUKE COCIUHUTH OOYUYAIONIYI0 M BOCIHUTATEILHYIO
NeATENIbHOCTh Mearora, OpueHTUPOBATh €€ HE TOJIbKO Ha MHTEJUICKTYallbHOE, HO U Ha
HPABCTBEHHOE, COI[MATIbHOE Pa3BUTHE PEOCHKA. DTO MPOSBIISICTCS:

— B IPUOPUTETE JUYHOCTHBIX PE3YyJbTATOB pEAIM3ALUHN MPOrpaMMbl BHEYPOUHOM
NEATEIbHOCTH, HAIEAIINX CBOE OTPAXKEHUE U KOHKPETU3AIUIO B IPUMEPHOM ITpOrpaMMme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBaHHUSI Pa3HOBO3PACTHBIX TPYII JJIs OpraHu3alyu
MpOoQOPUEHTAITMOHHOW  JEATEIPHOCTH IIKOJIBHUKOB, BOCIUTATEIHHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCsl B IPUMEPHOI MporpaMMe BOCHUTAHUS,

— B MHTEPAKTUBHBIX (opMax 3aHATUNA JUIsl IIKOJBHUKOB, OOECIEUMBAIOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C II€IaroroM W JAPYTrUMU J€ThbMU
JeSITeTLHOCTh M BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOITHOCTEH,
KJIIIOYEBOE 3HAUYEHUE KOTOPBIX JUIsI BOCHUTAHHUS MOMYEPKUBACTCS MNPUMEPHOM
MpOrpaMMON BOCITUTAHUS.



Oco0eHHOCTH PadOTHI yUUTEJISI 10 MporpaMme. 3ajada yUUTeNIs COCTOUT B TOM,
4yTOOBl  COMPOBOXKAATH Ipoliecc NPO(ECCHOHATBLHON OpHUEHTAIMM  IIKOJIbHHKA,
packpbIBas MOTEHIMAJI KaXKJOTO Yepe3 BOBJIECUECHUE B MHOTOOOPa3HYIO AESTEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu aToM pe3ynbTraTom paboThl yUUTENS B TIEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamlerocs. JIMYHOCTHBIX pe3ynbTaTOB
YUUTEIb MOXET JIOCTHYb, YBIIEKas YYEHHKAa COBMECTHOM M HMHTEPECHOH UM OOOMM
NeSTENIbHOCThIO,  YCTaHABIMBasg  BO  BpeMs  3aHATUH  J0OpOXKEIaTeNbHYIO,
MOJIICPKUBAIOIIYI0 aTMOC(EPY, HACHIIIAS 3aHITHSI LIGHHOCTHBIM COZCPKAHUEM.

[IpumepHas cxeMa npoBeICHUS 3aHATHH 110 POTrpamMMe:

1. O6bsicHEHUE TEOPETUUECKOTO MaTepurasa 1o TeMe.

2. TloaroToBKa K SKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJEHHE OOBEKTOB ISt
MPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne NpakTUYECKOTO 3aHATUS — OCHOBHAS 3aJjaua OCBOCHHUE METOJI0JIOTUU
JAHHOTO HKCIIEPUMEHTA.

4. Tlo OKOHYaHUU TMPEUIOKUTH JI€TAM, KOTOPBIE€ 3aWHTEPECOBAINCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEHOBATENbCKUN NPOEKT. JlJi1 3TOro HEOOXOaUMO
o0CyIuTh OOBEKTHI, KOTOPbIE YYEHUK OYJET HCCIeN0BaTh, COCTABUTh ILJIaH
DKCIIEPUMEHTA.

5.  TloMoub yyeHHKY IpOaHAIU3UPOBAThH PE3YJIbTAThl IKCIIEPUMEHTA.

OueHuTh pe3ynbTaTsl MPOEKTHO-UCCIEA0BATENBCKON ACSATENBHOCTH IIKOJIBHUKOB
MOXHO B IIpoOILlecCe 3allUThl MMH CBOMX pabdOT B paMKax IIKOJbHOM Hay4yHO-
MPAKTUYECKON KOH(PEPEHIUU.



COJIEP’)KAHUE KYPCA BHEYPOUHOMH JEATEJbHOCTHU

Monyasb «buorexHonorus» 7-8 kiaaccel (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonsiTue OMOTEXHOJOTMH. 3a4eéM 4YEJIOBEKYy OHOTEXHOJIOTMM, B YeM uX
NPEUMYIIECTBO MePe]l XUMHUUECKUM CUHTE30M. OCHOBHBIE OMO0OBEKTH OMOTEXHOIOTHH:
IPOMBIIIUIEHHBIE MUKPOOPIaHU3MBbI, KJIE€TKA U TKAHU PAaCTEHUM, )KUBOTHBIX M YEJIOBEKA,
ounokaranuzatopsl. llpakTnueckas paborta «lIpumepsl npuMeHEHHs] OMOJIOTHYECKUX
00BEKTOB B TBOEH KU3HN.

Coippe nnsi OMOCHHTE3a U OIEHKa ero Ouojormueckod mneHHocTH. OCHOBHBIC
UCTOYHUKU yTiepoaa, as3ora, (ochopa, MHUKpPO3IEMEHTOB. VccinenoBaHue HOBBIX
UCTOYHHUKOB ChIPbs (BKJIIOYasi BONPOCH! €ro MpelBapUTENIbHON 00paboTkH), pazpaboTka
HOBBIX MUTATEIBHBIX CpPEJ, B TOM YHCJE BKJIIOYAIOMUX OHOCTUMYIATOPHI M JIpyrue
AJIIEMEHTHI YNPABJIECHUSA U ONTHUMH3ALMU NPOLECCOB OMOCHHTE3a. MeToabl ONTUMHU3ALUN
MUTATENBHBIX CPE/I.

2. Muxkpoouonozcusn (12 uacos)

[lonoxeHue MNPOKAPUOTOB B CUCTEME oOpranuueckoro wmupa. CrpoeHue
OakTepuanbHON KieTkU. Knaccudukanus 6akrepuil. Mopdonorus 6akrepuii. [Ipocteie u
CJIO’KHBIE METO/BI OKpamrBaHus Oakrepuid. Gusnonorus OakTepuii: TUTAHUE, TbIXaHUE,
pocT U pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM Apxeu (9KCTpeMO(PHUIBHOCTD,
0COOEHHOCTH cTpoeHusi KieTku). JlaboparopHas pabora «PUKCHUpOBaHHbBIE MpPENapaThl
Oaktepuii. OrmnpeneneHue (HOpMbI  TMPEAJIOKEHHBIX  KYJIbTYp MHKPOOPTaHU3MOB,
UCIIOJNB3Ysd MPOCTOM MeTon okpacku» JlabopaTopnass pabora «OmnpeneneHue TuUIa
KJIETOYHOM CTEHKH METOAOM OKpalIMBaHus 1o ['pamy» (Ipy HAIMYUU PEAKTUBOB).

MosnoyHokucioe u crnuptoBoe OpoxkeHue. DotorpodHble U XEeMOTpO(dHBIE
Oaktepun. KuneTmueckoe  omucaHue  mpolecca  pocTa  MUKPOOPTaHU3MOB.
OKCNOHEHIMaIbHAsT ~ MoJedb  pocta. KuHeTtmka rubenn  MHKPOOPTraHHU3MOB.
JlabopatopHast padota «IIpuroroBieHue NpUKU3HEHHBIX MPEMAPATOB MOJIOYHOKHUCIIBIX
OaxTepuii».



[TaTorennsie OakTepuu. YymMHas majgoyka ¥ 4epHasi CMEpPTh, OOTYIHU3M, CTOJOHSIK,

Tyoepkyne3. Mcropust 60pb0ObI ¢ OakTepuanbHbIMU HHGEKIUIME. JlabopaTopHas padbora
«IToceB cMmbIBa ¢ pyk Ha damku [lerpu». JlabopatopHas pabota «Bwigenenue yucTon
KyJabTypbl Oaktepuid. Merton pa3BeneHuid. MeToI  HUCTOLIAKOIIETO  MITPHXA».
JlabopatopHass pabora «Mopdonorudyeckas XapaKTepUCTHUKA BBIJICICHHON YUCTOM
KYJIBTYpbI: XapaKTEpPUCTUKA KOJIOHUH, popMa OaKTepui, TUIl KJICTOUYHOU CTEHKI.

Boitna 6eckOHEYHOCTH: aHTHOMOTHUKH MPOTUB OakTepuil. MexaHu3Mbl JIeHCTBUIN
aHTUOMOTUKOB. MEXK/IeTouHass KOMMYyHMKanusi Oakrepuil. UYyBcTBO KBOpyMa.
JlaGoparopHass pabotra «CpaBHEHHME pPOCTa MHKPOOPraHM3MOB Ha 4Yallke 0e3 U ¢
no0aBiieHHs aHTMOMOTHUKOBY» MccnenoBarenbckas padora «IloMck MHKpOOPraHM3MOB
00Ja1al0KX aHTarOHUCTUYECKON aKTUBHOCTBIOM.

[Ipumenenue OakTepuii yenoBekoM. KuHeTnyeckoe omnucaHue OHMOCHHTE3a
IPOAYKTOB MHUKpPOOpraHM3MaMmH. bakTepuu, KOTOpble MOryT pasjararb IUIACTHUK.
HccnenoBarenbckast paboTa «BplieneHre MOJIOYHOKUCIBIX OaKTepHid, UCClIeJOBaHUE UX
AKTUBHOCTH.

MuxkpoopranusmMbl B arpoOMOTeXHONIOTHH. VICKyCCTBEHHBIE acCOLUAIMM PacTEHUI
¢ Mukpoopranmsmamu. HccnepoBatenbckas padora «Bwinenenue OakTtepuil MOJIE3HBIX
JUJISL PAaCTEHUID.

3. Jykapuomuueckue opzanuzmvl 6 Ouomexmonrozuu (niecHegvle puobsl,

opoxcicu, 6ooopocau) (12 wacos)

[TnecHeBbIe TPHOBI MPOAYIIEHTHI OMOJIOTHYECKH aKTUBHBIX BEIICCTB.

OOmrast xapakTepUCTHKa APOXOKEH caxapoMHIeToB. McTopwsi HCIOIB30BaHUS
TPOXOKEH B TPAAWIIMOHHONW OMOTEXHOJIOTHH. TEXHOIOTHU BUHOACIHS M XJICOOIICUCHUS,
CIIeIMAIM3UPOBAHHBIC Pachl JIpoxokeil. MeTtabonu3m Apoxokend. Peakius cnupToBOro
opoxenust. JlabopaTopnasi pabota «llomcuer kneTtok apoxckedt B kamepe ['opsieBay.
JlabopaTtopHas pabora «OOHapyXeHHE MPOIYKTOB CIHUPTOBOTO OPOKEHHS: ITHUIOBOTO
cupTa M YIIEKHcyaoro raza». [lodydeHue BTOPHUYHBIX METAOOIHMTOB B JIPOXKIKAX.
Jpox:xu Kak mpoaylieHThl OuoTorums. [lonyyeHue 1eneBpix OSNKOB B IPOXKIKAX.

OCcoOEHHOCTH BET€TaTUBHOTO W TOJIOBOTO Pa3MHOXEHUS Y JPOXOIKEH, 3HAUCHUE
W3Y4YCHUS MHTO3a M ITUTOKWHE3a IS ONTHMHU3AIMH TPOIECCOB KYJIbTHUBUPOBAHUS
JPOMOKEBBIX MITAMMOB, IIOHUMAaHUS TIPUYWH IMATOTCHHOCTH JIPOXKIKEH U TpuOOB, MOMCKa
MUIICHEH (QYHTHIMIOB ©  pa3pabOTKM  HOBBIX  JICKAPCTBEHHBIX  IpENapaToB.
JlaboparopHass pabora «HaOmromeHne  pa3MHOXEHHUS — JPOXIKEBBIX  KIIETOKY.
[Ipaktuueckass pabora «llomydenne TBopora u kKedupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oakrepuit». [Ipaktuueckas pabora «OCHOBHBIC BUJIbI KBaca M HMX XapaKTEPUCTUKA»
«JIpoXoKM W MOJIOYHOKHCIIBIE OaKTepuH, MPUMEHSEMbIC I MPOM3BOACTBA KBACa.
[Tpaxtnueckas padora «CpaBHUTEIBHBIA aHAIM3 Pa3BUTHS APOXOKEH B a’pOOHBIX H
aHa’POOHBIX  ycioBHsIX». IIpakThyeckas pabota «MeTOasl  OIEGHKH CBOMCTB



xJieOoneKapHbIX apoicked. OCOOCHHOCTH MPUMEHEHUS! MPECCOBAHHBIX, CYIIEHBIX U
WHCTAHTHBIX Apoxokei». MccnemoBatensckas pabota «BrusHue QU3NKO-XUMAYECKUX
(hakTOpOB Ha Ka4eCTBO OMOTEXHOJIOTHYECKOW MPOAYKIUU (KBac, Kepup, colp, Xjaed u
Tp.)».

Bonopocnu — mepcneKTUBHBIN OOBEKT AJIsi MPOU3BOJICTBA OClIKa M YTJIEBOJIOB.
broTexHOIOTHYECKHE METOJIbI OYMCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HBIX
0TX0JI0B Mpom3BoACTB. CTouHble BOABL. CXEMBI OYHUCTKU. BHOQHUIBTPHI, a’pOTEHKH,
METAaHTCHKH, OKCHUTECHKH. AKTHUBHBIA HMJ M BXOJIIHNEC B HEr0 MHUKPOOPTaHU3MEI.
Hcnonb3oBaHue BOAOPOCIIEH B OYMCTKE CTOUHBIX BOJ. MccnenoBarensckas paboTa
«Bnusuue dpusnko-xuMudeckux Gaxropos Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayusn (8 uacos)

HacneacTBeHHOCTh U M3MEHUYMBOCTh — OCHOBHBIC CBOMCTBA JKMBBIX OPTaHH3MOB.
N3menunBocth. Buael u3meHunBocTh. [IpakTuyeckas pabdota «MonudukanroHHas
W3MEHYHUBOCTD (JIMCTHS, UTOJIKH C OJTHOTO JCPEBa)».

I'en — wMaTepuanbHBIA HOCHUTENIh HACICACTBEHHOCTH W  HM3MCHUYHUBOCTH.
HyxnennoBsie kuciaoTel. Jlokanmm3aius TeHEeTHYSCKOTO MaTepuaia B KieTke. Jlenenwue
kierok. Perumkanus JJHK. OcHoBHast jormMa mosieKyasipHOi Onosoruu. TpaHcKkpumnus.
Tpancnsauus. Myrtamuu. [lpaktudeckas pabota «l'eH — HHCTPYKIHS MO COOpPKE KIIETKU
(Ha Oucepe winM KOHCTpykTOope)». Ilpaktuueckas pabota «Myrtauus Ha OyTtepOpoje
(mr000#t 00BEKT M3 MpeAbLAyINeH pPa0dOThI, TIE¢ W3MEHCHHE WHCTPYKIMH TMPHBEICT K
M3MEHEHHUIO BHEIITHETO BHUIa OOBEKTA)).

5. Bupyconozus. (6 uacos)

[Tonoxenue BUPYCOB B CUCTEME OpraHndeckoro mupa. CTpykTypa U XUMHUYECKUN
cocraB BuUpycoB. Kraccudukammss BupycoB. Penpoaykuus BupycoB. IIpocmortp
JIOKyMEHTAJIBHOTO (PHJIbMa O BUpycax.

Bupycs - Bo30yauTenu nHpeknnonHbix 0onesneit. OukoBupychol. bakrepunodaru:
CTpOCHHE, CBOWMCTBa, mnpumeHeHue. IlpakTudeckas paborta. «Meron pas3BeaeHUI
[IpakTuyeckas padora. « TutpoBanue 6akrepuodarony.

buonoruueckue MeTo 16l 00pHOBI ¢ BUpyCaMHU.

6. I'ennas unsicenepus u 6uomexuonozcuu. (8 uacos)

OcHoBbl reHHOU uHeHepuu. Bekropa. Cnenududeckue dhepMeHThl OakTepuil.
[Ipaktuueckass pabotra «DHIOHYKJI€a3bl pecTpukuuu (paboTa C HYKJICOTHUIHBIMU
MOCJIe0BATEILHOCTSIMH Ha Oymare).

buorexHomornu NpoaAyKIMU OEJNKOB B OaKTepUalbHBIX KylbTypax. JoCTrKeHus
T€HHON MH)XEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO HMMYHUTETa OaKTEPHA U apXei.



[TpakTrdaeckas padbota «I ennbie HOkHUILI - CRISPR/Cas (MonenupoBanue Ha Oymare)»
I['MO. Metoas! nonyyenus ['MO. Urpa-nuckyccus «Bsidrpail rpant Ha co3qaHue
I'MO».

7. Buomexnonozuu 6 scusomuosoocmaee (8 uacos)

JlomecTuKanys OCHOBHBIE JOMAITHUAE KUBOTHBIE; COBPEMEHHBIC DKCIIEPUMEHTAX
M0 JTOMECTHKAIIUHU KUBOTHBIX (JIMCUIIA, HOPKA U JIp. — SKCTICPUMEHTHI HAyYHOU IIKOJIBI
akanemuka benseBa). Jluckyccus «JlomecTukanus, Bce JIM PacTCHHUS M YKHBOTHBIC,
KOTOpBIC J>KMBYT PSIOM C YEJIOBEKOM UM OJOMAlTHUBAIOTCSA? MOXHO JIM CUHTATh
TapakaHa OJOMAaITHEHHBIM >KHBOTHBIM?».

CoBpeMeHHbIE METOABl B JKMBOTHOBOJCTBE: TPAHCIUIAHTAIMS HAMOPHOHOB,
XUMEPHBIC  KUBOTHBIC, KIOHUpoBaHmWe. IlpakTmueckas pabora «Meroamka
KJIOHUpOBaHUS (MOJEIIUPOBAaHUE HA OyMmare).

OcHOBHBIE 0OJIE3HH KUBOTHBIX M POJIb MATOTEHHBIX MHUKPOOPTaHU3MOB U
napa3uToB B pa3BUTUU 3a00JI€BaHUN JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax OOpHOBI
C HUMH; POJIb MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHu3Me XKUBOTHBIX. [lomokuTensHoe
¥ I000YHOE (OTPHUIATEIHPHOES) BO3ICHCTBUN aHTHOMOTUKOB Ha OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; IIEM W 33Jladyd BETEPUHAPWUU. BHOTEXHOJOTHS KOPMOBBIX MPEMapaTOB.
[TpakTtrueckast pabota «CocTaBieHre pallioHa MATAHMS )KUBOTHOTO, PacdeT PacxoioB
Ha cojepkanue». VccnemoBarensckas pabora «OneHka KadecTBa MOJIOYHOM
POIYKIHI.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbI cenekuuu. [ ubpunuzarusi. Popmbl oTOOpa. OCHOBHBIC
HAIPaBJICHUS CEJICKINH: YIY4IIeHUE YPOKaWHOCTH, YCTOMUUBOCTU K OMOTUYECKUM U
abuotnueckuM (paxtopam. IIpaktuueckas padorta «BsipamuBaem ropox. Kak nposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIC MOJXOJbl CEJICKIMA UM OHOTEXHOJOTHM KYJIbTYPHBIX PACTCHUM,
['ubpuauzanus, oTnaneHHas TUOpPUAM3AIMSA, HMCKYCCTBEHHBI OTOOp, TeTepo3uc,
TpaHchopMalusi, MyTareHe3, TeHEeTHYEeCKOoe penakThupoBanue). VMcropus cenexkuuu B
Poccun n mupe, ucropus pazBuTHs BaXKHEUIIUX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak denoBek MoxxkeT MoauUIMPOBaTh pacTeHus? ['eHHas MHXKeHepHUs pacTCHUM:
UTo Takoe TreHeTHYeCKass WHKECHEPUS PacCTeHUU. TpaHCreHHble pacTeHus. MeTonasl
noydeHusi. OO6pa3oBaHue OMyxoJyiel y pacTeHuid. ArpobakTepuaibHas Tpanchopmarus:
Ti-TuTa3MHUIbI. I'ensr T-JIHK. MosnekynsipHO-TEHETUYECKHUE MEXaHU3MBbI
Tpancopmanmu. ['eHeTndeckoe penaktupoBanue. CoBpeMEHHBIE TOAXOAbl U
JOCTUKEHHUS T€HETUUECKOTO peAakTUpoBaHus pacteHuid. [Ipaktudeckas padota
«["eHOMHBIE HOKHUIIBI (MOIEHpOoBaHue paboThl cuctreMbl CRISP-Cas).

Ectp 11 u3Hb B ipoOupke? broTexHOoM0THs KYJIbTYPHBIX PACTCHHUIA.



UccnenoBatenbckas pabota «BelpammBanue pacTeHuidi B npoOupke (MOXKHO
BOCIIOJIb30BaThCSl PE3yJIbTaTaMU MPEABIIYIIUX SKCIEPUMEHTOB IO COCTABJICHUIO
OUTATEJIbHBIX PACTBOPOB AJIs1 PACTEHUMN )».



IHJIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOYHOM JESATEJBHOCTH

3aHATUS B paMKax MPOrpaMMbl HamlpaBlIEHbl Ha OO0ECHEYEHHE JOCTUKEHUS
[IKOJIbHUKAMH  CIIEAYIOIMIMX  JIMYHOCTHBIX, = METANpPEJAMETHBIX W  NPEAMETHBIX
00pa3oBaTeIbHbIX PE3YJIHTATOB.

JIN4YHOCTHBIE pe3yIbTaThI:

B cgepe cpasxcoanckoeo 6ocnumanus: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOH JESATEIBHOCTH IIPU BBINOJIHEHUN HCCIEA0OBAHUN U IPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIH.

B cpepe nampuomuueckoeo éocnumanus: OTHOIIEHUE K OMOJIOTMH KaK K Ba)KHOM
COCTaBJISIFOLIEN KYJbTYpbI, TOPAOCTh 3a BKJAJ POCCHMCKUX U COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUUYECKON HAYKH.

B cgepe Oyxoeno-upascmeennoco 6ocnumanus: TOTOBHOCTb  OLIEHUBATH
NOBEJACHUE W MOCTYNKH C IO3WLHMHA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOMU
KyJbTYPBl; TOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O aCIIEKTa JESTEIBHOCTU YEJIOBEKa B
MEAMIIMHE U OUOJIOTHH.

B cgepe scmemuueckoco eocnumanus: TOHMMAaHWE pOJM OUOJIIOTMH B
(OpMHPOBAHUU ICTETUUECKOUN KYJIbTYpPbl TUYHOCTH.

B cghepe ¢usuueckoco eocnumanus, gopmuposanus Kyibmypbl 300p0o8bs U
IMOYUOHATLHO2O 0]1A20NO0NYYUs; OTBETCTBEHHOE OTHOILEHUE K CBOEMY 3/J0POBBIO U
yCTaHOBKa Ha 37I0POBBIA 00pa3 >KM3HM (30pOBOE MUTAHHUE, COOTIOICHIE TUTHECHUISCKHIX
IPaBWJI U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, peryyisgpHas (puznueckas
aKTUBHOCTD); OCO3HAHHUE MOCJEACTBUI U HENPUATUE BPEIHBIX MPUBBIYEK (YIOTpedieHne
aJIKOroJisl, HApKOTHKOB, KypeHHMEe) M UHBIX (opM Bpena s (U3HYECKOTO U
NICUXUYECKOTO 3/I0POBbsI; COOJIOJEHUE MpaBui OE€30MacHOCTH, B TOM YHUCJE HaBBIKU
0€30I1acHOro0 MOBEJIEHUSI B MPUPOJHON cpesie; cPOPMUPOBAHHOCTh HaBbIKa pediiekcuu,
yIpaBjeHUE COOCTBEHHBIM 3MOILMOHAILHBIM COCTOSTHUEM.

B cgepe mpyoosoeo 6ocnumanus: aKTUBHOE y4acTHE B PEILIEHUU MPAKTUUYECKUX
3aja4 (B paMKax CEeMbHM, IIKOJbI, TOpojAa, Kpas) OHOJIOTMYEeCKOM M HKOJIOIMYECKOM
HaIpaBJIEHHOCTH, HMHTEPEC K MPAKTHUYECKOMY H3YYEHHIO MpOodecCuid, CBS3aHHBIX C
Ouosoruei.

B cgepe sxonoeuueckoco  6ocnumanua:  OpUEHTALMST HA  [PUMEHEHHUE
OMOJIOrMUYECKUX 3HAHUI MpHU pPEeLIeHUH 3a/1a4 B 00J1aCTH OKPYKAIOIIeH Cpeibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTeHl UX PELICHUs; TOTOBHOCTh K YYaCTHIO B MPAKTUYECKON
NEeATEIbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yenmmocmu Hayunoco nosmaHus: OpPUEHTALUS Ha
COBPEMEHHYIO CHCTEMY HAay4HBIX IPEICTAaBICHUA 00 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSX, B3AUMOCBSA35X YEJI0BEKa C IPUPOJHOM U COLIMATIBHOW CPENION;



MOHUMAaHUE POJIU OMOJIOTUYECKOW HAYKU B (POPMHUPOBAHUU HAYYHOTO MHPOBO33PCHUS,
pa3BUTHE HAyYHOU J0O03HATEIHLHOCTH, MHTEpeca K OHMOJOTHYECKON HayKe, HaBBIKOB
HCCJICIOBATEIILCKOM JIEITEITLHOCTH.

B cghepe aoanmayuu x uzmensrowumcsa yciousim cOyuanvbHou u NPUpoOHOl
cpeovl: aJieKBaTHas OIEHKAa W3MEHSIONIUXCA  YCJIOBUH; NPUHSATUE PEHICHUs
(MHOUBHIyaTbHOE, B TPYyMIE) B HM3MEHSIONIUXCA YCJIOBUSIX HAa OCHOBAHMM aHAIN3a
OumoJsiornyeckor mH(POpMaNKK; TUIAHUPOBAaHWE  JICMCTBUM B HOBOM  CHUTyalHH
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEHA.

MeTanpeaMeTHbie pe3yJibTaThbl:

B cihepe osnaoenus ynusepcanvhvimu yueOHviMU NOZHABAMENbHBIMU OCUCMBUAMU.
ba3oBble JOrHuecKue JICUCTBUSL:
® BBISABIATH U XapaKTepU30BaTh CYIIECTBEHHbIC NPU3HAKK OHOJOTHUYECKUX
00BEKTOB (SIBJICHUI);

® YCTaHABIMBATh CYIICCTBEHHBIA TMPHU3HAK KJIAaCCH(UKAITUN OHOIOTHICCKUX
00BEKTOB (SIBJICHUI, MPOIIECCOB), OCHOBaHUS Jjisi OOOOIIEHHUS W CpaBHEHUS,
KPUTEPUH MPOBOJAUMOTO aHAIIN3A;

® C y4€TOM NPEIJIOKEHHON OMOJIOTMYECKON 3a]]auMl BBISBISATH 3aKOHOMEPHOCTU U
MPOTHBOPEYMS B paccMaTpuBaeMbIX (akTax W HaOMIOACHUAX; Tpeaiarath
KPUTEPHUH IS BBISIBIICHHUS 3aKOHOMEPHOCTEH 1 IPOTUBOPEUHIA,

® BBIABIATh JeHUIUTHI HWHPOPMAIMH, MAHHBIX, HEOOXOIUMBIX I PEIICHHS
MOCTaBJICHHOM 3aJ1a4H;
®  BBIBISTh NPUYUHHO-CIICJICTBEHHBIC CBA3M NMPU U3YyUYECHUU OMOJIOTHYECKUX
SBJICHUM W TIPOIIECCOB; JENIaTb BBIBOABI C HCIOJIb30BAHUEM JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIIOUCHUH TI0 aHAJIOTHH, (hOPMYITUPOBAThH
TUTIOTE3BI O B3AaMMOCBSI3SIX;
®  CaMOCTOSITENIHO BBIOMPATHh CIMOCOO pEIIeHHs] Y4eOHOW OMOJIOTUYECKON
3a7ayu (CpaBHUBATh HECKOJbKO BApHAHTOB pEIIEHUA, BbIOMpaTh Haubosee
MTOIXO/ISIIIANA ¢ YIETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble Hccaen0BaTeIbCKUE ICUCTBHUS:
® KCIOJBH30BaTh BOMPOCKHI KaK UCCIIEIOBATEIHCKUIM HHCTPYMEHT TIO3HAHMS,

e (opmynupoBaTh BONPOCH, (PUKCUPYIONIUE pPa3pblB MEXKIY peaIbHbIM H
KEJaTeIbHbBIM  COCTOSSHUEM  CHUTyalluu, O0BeKTa, W  CaMOCTOSTEIbHO
yCTaHABJIMBATh UICKOMOE U JIAHHOE;

e (dopmupoBath  THIOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXKICHUH,
apryMEHTHPOBATH CBOIO TTO3UITNIO, MHCHHE;

® IIPOBOJHUTH IO CAMOCTOSATEIILHO COCTABJICHHOMY TUTaHY HaOIIOJCHUE, HECIIOKHBIN
OMOJIOTUYECKHIA DKCIIEPUMEHT, HEOOJIBIIIOE HWCCICAOBAHHE II0 YCTAHOBIICHUIO
0COOEHHOCTEH OMOJIOTNYECKOT0 00BEeKTa (TIpoliecca) u3y4eHus,
®  TPUYUHHO-CJICICTBEHHBIX CBSI3ed W  3aBUCUMOCTEH  OHMOJIOTHUECKUX
00BEKTOB MEXK]Ty COOOI;



OLICHMBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0J1¢ HAOJTIOACHUS U DKCIIEPUMEHTA;

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOABI 10 pPE3yJIbTaTaMm
MPOBEEHHOTO HAOJIIOACHUS, SKCIEPUMEHTA, BIIaJIETh MHCTPYMEHTaAMHU OIEHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

IPOTrHO3UPOBATH BO3MOXKHOE JaJIbHENIIIee pa3BUTHE OMOJIOTUYECKUX MTPOLIECCOB U
UX TIOCJIEJICTBUS B QHAJOTUYHBIX WUJIM CXOJIHBIX CUTYallUsSX, a TaKKE BBIJBUTAThH
MPEANOI0XKEHUs: 00 UX PAa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pa6Gora ¢ nuadopmarmei:

IPUMEHATh Pa3InIHbIE METOJIbI, HHCTPYMEHTHI U 3allPOCHI TIPU TIOMCKE U 0TOOpE
Owornornueckod WHGOPMANMKM WM JaHHBIX W3 HMCTOYHHKOB C Y4ETOM
MIPEIOKCHHON yaeOHOM OMOJIOTHYECKOM 3a1a4H;

BBIOMpaTh, aHAJIM3WPOBATh, CHCTEMATH3MPOBaTh W  HHTEPIPETHPOBATH
OMOJIOTHYECKYIO0 HHPOPMAITUIO PA3IMYHBIX BUIOB U (hOPM MPEACTABICHHUS;
HaXOJIUTh CXOJHBIC apTYMEHTHI (ITOATBEPIKIAIONINE WU OTIPOBEPTAIOIINEC OTHY H
Ty %€ HJICI0, BEPCHIO) B PA3TUYHBIX HH()OPMAITMOHHBIX HCTOYHUKAX;
CaMOCTOSITEIIEHO BBIOMPATH ONTUMAIBHYIO (hOpMY MIpeICcTaBIeHUS HHPOpMAIH 1
WJUTFOCTPHUPOBATH peliaeMbIe 33191 HECIOKHBIMH CXEMaMH, THarpaMmMaMi, HHOU
rpauKoi 1 UX KOMOMHAIIUAMY;

®  OIICHWBAaTh HAAEKHOCTH OWOJIOTMYECKON WH(GOPMAIMU IO KPUTEPHSIM,
NPEIOKCHHBIM YUUTEIIEM WA C(HOPMYITHPOBAHHBIM CaMOCTOSTEIILHO;
3alIOMUHATh U CHCTEMAaTU3UPOBATH OMOJIOTHUECKYIO HH(OPMAITHIO.

B cghepe osnaoenus ynusepcanvrvimu yueOHbiMu KOMMYHUKAMUBHBIMU OClCMEUIMU
OO1ieHue:

BOCIPUHUMATh U (POPMYJINPOBATh CY>KIEHUS, BbIPaKaTh SMOLIUH B ITPOLIECCe
BBITIOJIHEHUS MPAKTUYECKUX U 1a00paTOPHBIX paboT;

BBIpAKaTh c€0s1 (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;
pacrno3HaBaThb HEBEpOaJbHBIE CpeacTBa OOLIEHMs, IOHMMAaTh 3HAuYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M paClO3HaBaTh MPEINOCHUIKM KOH(IMKTHBIX
CUTyallul U cMAr4aTh KOH(MIUKTHI, BECTU IIEPErOBOPHI;

MOHUMAaTh HAaMEPEHHs] JIPYyTUX, MPOSBIATh YBAXKUTEIbHOE OTHOILIECHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyaupoBaTh CBOM BO3PAKEHHUS;

e B XOJ€ Juajora W/WIM JUCKYCCHMM 3aJaBaTb BONPOCHI IO CYIIECTBY
o0cyx/1aeMoll OMOJIOTMYEeCKOM TeMbl U BBICKA3bIBaTh WJIEW, HAICJICHHbIC Ha
pelieHre OMOJIOTUYECKOW 3aJaud M HOJJEp)KaHUEe OyarokenareabHOCTH
0OIIICHNS;

®  CONOCTABJISITH CBOM CYKIEHHUS C CYKICHUSMHU IPYTUX YYACTHUKOB JAUAJIOra,
oOHapy>KUBaTh Pa3IMYUs U CXOJCTBO MO3UIUH;

e  nyONIMYHO TPEACTABIATH PE3YNbTaThl BBIMOJIHEHHOTO OHOJOTHYECKOTO
OMbITa (SKCIEPUMEHTA, UCCIICIOBAHUS, IPOCKTA);



CaMOCTOSTENIbHO BbIOMpaTh (OpMAT BBICTYIUICHUS C YYETOM 3aa4 IPE3ECHTALUU U
OCOOCHHOCTEM ayAUTOPUM M B COOTBETCTBUU C HUM COCTaBJISATH YCTHBIE H
MHCHbMEHHBIE TEKCTHI C HCTIOJIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPHUAIIOB.

CoBMecTHAas AeATEILHOCTD (COTPYIHUYECTBO):

MMOHUMAaTh W MCIHOJIb30BaTh MNPEUMYLIECTBA KOMAaHIHOM W WHJWBHAYaJIbHOU
paboThl MPHU pEIICHUH KOHKPETHOM OMOJIOTHYECKOM MpoOIeMbl, 0OOCHOBBIBAThH
HE00XOAMMOCTh MPUMEHEHHS TPYNIOBBIX (OPM B3aUMOACHCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOI 3a/1auu;

IPUHUMATH L[EJb COBMECTHOM JNEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH IEUCTBUS IO
€€ JOCTHKEHHUIO: PACHpPEeNeNsaTh POJH, AOrOBapHBAaThCA, 00CYXAAaTh MPOLECC U
pe3yabTaT COBMECTHOM pabOTHI;

yMeThb 0000I1aTh MHEHUS HECKOJIbKHUX JIIOJICH, TMPOSIBIATH T'OTOBHOCTD
PYKOBOJUTD, BBINOJIHATH MOPYUCHUS, TOUUHITHCS,

IUTAaHUPOBAaTh OPIaHU3AlMI0 COBMECTHOM paboThl, ONpPEAEsATh CBOIO poyib (C
y4ETOM TPEANOUYTCHUI U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJadyd MEXKAy YWIEHAaMH KOMAaHIbl, y4aCTBOBAaTb B TPYIIIOBBIX
dopmax paboTsl (00CYKAeHHs, 0OOMEH MHEHUSIMHU, MO3TOBBIE LITYPMbI U UHBIE);

®  BBINOJHATH CBOIO YacCTh PabOThI, IOCTUTATh KAYECTBEHHOTO pe3yybTara 1o
CBOEMY HAIIPaBJIICHUIO U KOOPAWHUPOBATH CBOM JICUCTBUA C JPYTHMH YJICHAMH
KOMaH/IbI;

®  OUEHUBATh KayeCTBO CBOEro BKJaJa B OOLIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSATENIbHO  C(OPMYJTUPOBAHHBIM  YYaCTHUKAMH  B3aMMOJICHCTBUS,
CpPaBHMBAThH PE3YyJIbTATHI C UCXOIHOM 3aJa4eil U BKJIAJl KaXKJOTO YiI€HAa KOMaH/bIB
JOCTHKEHHE Pe3ybTaTOB, pa3leiiTh cepy OTBETCTBEHHOCTH MU MPOSBIATH
TOTOBHOCTB K IPEJOCTABICHHUIO OTUETA MEPET TPYIIION;

o OBJAJETh CUCTEMOM YHUBEPCAIBHBIX KOMMYHHMKATHBHBIX JEHCTBUH,
KoTOopas  obOecrieunBaeT CPOPMUPOBAHHOCTh  COLMUAIBHBIX  HAaBBIKOB H
AMOLMOHAIIBHOTO UHTEJUIEKTA IIKOJIBbHUKOB.

B ciepe oe6nadenus ynusepcanvHviMu YueOHbIMU PEYISIMUBHBIMU  OCUCNBUAMU.
CaMOOpranu3alims;

BBISIBJISITH TIPOOJIEMBI Ul PELIEHUS B JKU3HEHHBIX WU Y4YEOHBIX CHUTYalUsX,
UCTIOJIb3Ys OMOJIOTUYECKUE 3HAHUS;

OPUEHTHPOBATHCS B PA3IMUHBIX MOAXO0AaX MPUHATHS PEIICHNN (MHIUBUIYaIbHOE,
INPUHATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUHN TPyIIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pEIIeHUs 3ajadu (WM ero 4acTh),
BbIOMpATh CMOCOO pelieHuss Yy4eOHOW OMOJIOTUYECKOM 3aJadyu C  YYETOM
UMEIOIINXCS PECYypcOoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh
npesaraéMble BApUaHThI PELECHU;

COCTaBIIAITh IUIaH JAeWCTBMI (IUIaH peanu3allid HaMEYEHHOT'O aJIrOpuTMa
pellIeHus1), KOPPEKTUPOBATh MPEMAJIOKEHHBIM aaroputM ¢ YYETOM MOJYyYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 H3ydaeMOM OHOJIOTHUYECKOM OOBEKTE;

JieaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CamoKkoHTpOJIb (pedaekcus):
® BJIAJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAITUH M pe(IIeKCHH;
e J1aBaTh aJICKBATHYIO OIICHKY CUTYAIlUH W TIpejiaraTh IjiaH ¢€ N3MCHCHUS,
® VYHUTHIBATh KOHTEKCT U MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH TPH
permeHnr  y4eOHOM OMOJIOTMYECKOW 3aJadd, aJanTHpPOBaTh pEIICHHE K
MEHSIOIINMCS 00CTOATEILCTBAM;

® OOBSACHATH MPUYMUHBI JTOCTIKECHUS (HEIOCTHIKECHHS) PE3YIbTAaTOB ACATEIbHOCTH,
JaBaTh OIICHKY NPUOOPETEHHOMY ONBITY, yMETh HaXOIUTh IIO3UTHUBHOE B
MPOU3O0IIEAIIEH CUTYAlUH;
° BHOCHUTh KOPPEKTUBBI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEINIBHCTB,
W3MEHUBIIMXCS CUTYyaIlui, YCTAaHOBJIEHHBIX OIMOOK, BO3HUKIIHMX TPYAHOCTEH;

® OIICHHUBATh COOTBETCTBUE PE3YIbTATA LEIU U YCIOBUSAM.

OMOIMOHAJILHBINA UHTEIUIEKT:
e pa3nIM4aTh, Ha3bIBaTh M YIPABIATh COOCTBECHHBIMH SMOILMSIMH M SMOIUSIMH

NPYTHX;
® BLBIABJISITE U aHaJII/I3I/Ip0BaTB HpI/I‘II/IHBI 3MOHHI>1;

® CTaBUTh ce€0s HA MECTO JPYIOro 4YeJ0BeKa, IOHUMATh MOTUBBI U HAMEPEHUS
ApYroro,

® pEryJupoBaTh COCOO BBIPAXKEHUS SMOLIUH.

e [Ipunstue ceds u Apyrux;
®  OCO3HAaHHO OTHOCHUTBCS K APYTOMY YEJIOBEKY, Er0 MHEHUIO;
e  [puU3HaBaTh CBOE MPABO Ha OLIMOKY U TAKOE K€ MPaBo APYroro;

® OTKPBITOCTb CE€0€ U APYTUM;
®  0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJUPOBATH BCE BOKPYT;
®  OBJAAETb CHUCTEMOW YHUBEPCAJIbHBIX YYEOHBIX PEryJSTUBHBIX ICHCTBUH,
KoTopasi oOecrneuuBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU
(BHYTpEHHSASI TO3MLMS JUMYHOCTHU), M IKU3HEHHBIX HABBIKOB JIMYHOCTHU
(yrpaBiieHus1 COO0M, CaMOIUCITUILINHBI, YCTOMYHUBOTO TIOBEACHUSA).

IIpeaMeTHBIE Pe3yJbTaThl OCBOCHUS ITPOTPAMMBI
B no3naBaTenpHOM (MHTEIUICKTYyIBHOM) cdepe:

— mnpuoOpeTeHne OMbITa MUCIOJb30BAaHUSI METOJO0B OMOJOTUYECKONW HAYKH C IEJIBIO
U3y4deHUs OUOJOTHYECKUX OOBEKTOB, SIBIICHUW M IMPOIIECCOB: HAOIIOJCHUE, OMUCAHUE,
MIPOBEJICHUE HECIIOXKHBIX OHMOJIOTMYECKUX OIBITOB W JKCIEPHUMEHTOB, B TOM YHCIIE C
WCITOJIb30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHYECKUX TPHUOOPOB U HHCTPYMEHTOB;

— (opmMupoBaHue YMEHHUS WHTETPUPOBATH OMOJIOTHYCCKHE 3HAHUS CO 3HAHUSIMU U3
JIpYruX y4eOHbIX mpeameToB ((pu3uku, XuMuu, reorpaduu, UCTOPHUH, 0OIIECTBOZHAHUS
UT. 1.);



— (¢dopMHUpOBaHHE YMEHUH pelaTh yuyeOHbIE 3a/1aui OMOJOTUYECKOTO COMIepKaHUs,
BBISIBJISIT ~ NPUYMHHO-CIIEICTBEHHBIE  CBSI3M,  IPOBOJAUTH  KAYECTBEHHbIE U
KOJIMYECTBEHHBIE PACUETHI, IEJIaTh BEIBOABI HA OCHOBAHUH MOJYUYEHHBIX PE3YNbTATOB;

— (opMupoBaHue ymMeHUs IJIaHUPOBATh y4eOHOE HMCCIEIOBAHUE WIIM MPOCKTHYIO
paboTy ¢ y4eToM MOCTaBICHHOU LieiH: (OopMyIUPOBaTh MPOOIEMyY, TUIIOTE3Y U CTABUTh
3a/layd UCCJIeIOBaHUs, BBIOMpPATh aJE€KBAaTHO IOCTABJICHHOM LIETU METOJIbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBaHUS WM TPOCKTHOM NIEATEIbHOCTH;

— (dopmupoBaHMe  HWHTEpeca K  YIUIYOJIEHMIO  OMOJIOTMUECKMX  3HaHUU
(mpeanpoduinbHas MOArOTOBKA U MPOoQecCHOHaANbHAS OPUEHTALMs) U BEIOOpY Onosoruu
KaK Mpo¢UIBHOTO MpeIMeTa Ha CTYIIEHH CPEAHET0 MOTHOT0 00pa3oBaHus AJs Oyayiieit
MpOoeCCUOHATEHON TESITEIBHOCTH, B 00JacTH OHOJIOTWHM, MEIUIMHBI, HKOJOTHH,
MICUXOJIOTUH, BETEPUHAPHUH, CEITCKOTO X0341CTBA;

— BJAJCHHE HaBblkaMM pabOThl ¢ HH(OpMAalMEed eCTECTBEHHO-HAyYHOTrO
COJIepKaHusl, MPeICTaBJICHHON B pa3HOU (opme (B BHIE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeM, TrpaduKoB, AWArpamMMm, Mojelield, Uu300pakeHU), KPUTUYECKOTO aHaIn3a
MH(}OpMaAMU U OLIEHKH €€ T0CTOBEPHOCTH;

— yMEHHUE€ UHTErpupoOBaTh OMOJIOTMUECKHE 3HAHUS CO 3HAHUAMH APYIHX y4eOHBIX
OPEIMETOB; UHTEPEC K YIIIyOJIEHHIO OMOJIOTMYECKUX 3HAHUUM U BBIOOPY OMOJIOIMH Kak
npo(UIbHOIO MpEeAMETa Ha YpPOBHE CpeIHEro oOiiero oOpa3oBaHus Ais Oynyuen
npo(eCCUOHATIBHON JEATENBHOCTH B 00JacTH OHOJOTUH, MEIULUHBIL, HSKOJOTHH,
BETEPUHAPUH, CEIIbCKOTO XO3SICTBA, NHUIIEBOM MPOMBIIUIEHHOCTH, TICUXOJOTHUH,
MCKYCCTBa, CIIOPTA - UMETh YETKHE MPEICTABICHUS O MATEPUAIMCTUYECKON CYIIHOCTU
T€HOMOB KMBBIX OPIaHU3MOB U PETYJIALMIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKPYKAIOIIEH Cpelibl, BIUSIOIIMX HA Pa3BUTHE U
CYLIECTBOBAHME KUBbIX OPraHU3MOB, aJJalTallui K (pakTOpam OKpy>Karolei cpebl;

— 3HaHHE OCHOBHBIX MOJXOJ0B OMOTEXHOJOTHH, UCIIOJIb30BAHUS €€ TOCTUKEHUH B
COBPEMEHHOM XKU3HHU YEJIOBEKA, OCOOCHHOCTH MCIOJIb30BAHUS KUBBIX OPraHU3MOB JISI
MIPOU3BOCTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaHUE OCHOBHBIX MOJIXOJIOB CEJIEKUHUU U OMOTEXHOJIOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepU30BaTh  T'€HETUYECKHM  MOAM(UIMPOBAHHbIE  pAcTEHHs, ONEPUPOBATH
HOHATUAMHU, TUOpUIM3ALKA, OTHAJICHHAs TUOpHUIM3alUsi, HCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHcPopMallysi, MyTareHes, FTeHeTHIeCKOe PeIaKTUPOBAHHUE,

— T[OHMMAaHHWE  MOJIEKYJSIPHBIX  MEXaHM3MOB  pealii3allid  HacJeICTBEHHOU
uH(pOpMaIMU U YMEHUE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMU MOJIEKYJISIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HAIPaBICHUN — I€HOMHUKH, METareHOMHUKH, IPOTEOMUKHU;

— 3HaHHE OCHOBHBIX 3a00JIEBaHUN YEJIOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIOCO0ax
UX AUArHOCTUKHU U JICUEHUS,;



(dbopMHpOBaHHE YMEHHUS HMCIOJIb30BaTh MOHITHHHBIA ammapaT U CHMBOJMYECKHM
SI3bIK TCHETUKH, TPAMOTHOE MPUMEHEHHWE HAyYHBIX TEPMHHOB, IOHSITHH, TEOPHIA,
3aKOHOB [UJII OOBSCHEHUS HAOIIOJaeMbIX OHOJIOTHYECKHX OOBEKTOB, SBICHHH H
MIPOIIECCOB, TTO3BOJISIONINX 3aJI0KUTh (DYHIAMEHT HAyYHOTO MUPOBO33PEHUSL.

B 11eHHOCTHO-0OpHEeHTallMOHHOM cdepe:

— 3HaHWE, YTO NPHUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHOJIOTHH
HO3BOJISIET YCHEIIHO pellaTh Takue 3J10001HEBHbIE MpPOOJIEMBbl, Kak OXpaHa

OKPY)Ka}OHIGﬁ Cpcabl, COXPAaHCHHUC 310POBBS UCIO0BCKA, KOHTPOJIb 1 BOCCTAHOBJICHUC
9KOCHUCTECM.



Monyan «buorexHonorus» 7-8 kiaaccol (68 yacoB)

(44)

MIPEUMYIIECTBO MEePE

XUMUYICCKUM CHHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOIOTHU:
MTPOMBIIIIICHHBIC

MUKPOOPTaHU3MbI, KJIIETKH U TKAHU PACTCHUI,
’KUBOTHBIX U Y€JIOBEKA, OMOKATAIN3aTOPHI.
CoIpbe st OMOCHHTE3a U OI[CHKA €ro
OMOJIOTUYECKOMN IIEHHOCTH.

OCHOBHBIE UCTOYHHKH YTIIEPOAA,

a3ota, ochopa, MUKPOIIIEMEHTOB.
WccnenoBanne HOBBIX HCTOYHUKOB CHIPhS
(BKJTIFOUAst BOIIPOCHI €0 MPEABAPUTEILHOMN
00paboTKM),

pa3paboTKa HOBBIX MUTATEIBHBIX CPEI, B
TOM qHCIe BKJTFOYAFOIITUX
OMOCTUMYJISTOPHI M IPyTHE

AIIEMCHTBI yIpaBIICHHUS u
ONITHMH3AITIN IIPOIIECCOB
onocuuresa. Metoasl

ONTHMH3AIIMY TUTATEIIbHBIX CPE]I.

OMOJIOTUYECKUX
00BEKTOB B TBOEH KU3HN.

Hcnoab3oBanue
Tembl OcHoBHoOE coiepkaHmne JlesiTeILHOCTD IIKOJIbHUKOB 000pynoBanus llenTpa
«Touka pocra»
Tema 1. [TousiTue OMOTEXHOJIOTHH. 3auem [Ipaktuueckas pabota Hudporas maboparopus
buorexHnoJiorus YEJIOBEKY OHOTEXHOJIOTHH, B YEM UX «IIpumepp! npuMeHeHUs Releon. Iudposoii

MHKPOCKOII,
MHKpPONIpenaparsl,
JATYUKH BIIAXKHOCTH,
OCBEIICHHOCTH,

TeMIIepaTyphl, JaTIUK
pH




Tema 2.

Muxkpoouosorus
(12 v)

[TonoxeHue NpokapuoToB B
CUCTEME OPIraHNUYECKOr0 MHpA.

Crtpoenue OakTepuanbHOU KJICTKH.
Knaccuduxkanus 6akTepui.
Mopcdonorus  6aktepuii. IIpocteie u

CJIOKHBIE METOJIbl OKPAILIMBaHUsl OaKTEepHil.
®dusunonorus OakTepuil: MUTaHUE, bIXaHUE,
pocT u

pa3MHOXeHUE. 3HAKOMCTBO C JOMEHOM
Apxen

(3KCTpeMOPUIBHOCTD, 0COOCHHOCTH
CTPOEHUSA KJIETKH). MOJIOUHOKHCIIOE U
CIIUPTOBOE

opoxenue. PoToTpoHbIE U XEMOTPOPHBIE
OaxTepuu.

KuneTtnueckoe onuvcanue mnpoiecca pocra
MUKPOOPTraHU3MOB.

DKCNOHEHIMAIbHASI MOJIENb POCTA.
Kunernka rudenr MUKpOOPTaHU3MOB.
[Tatorennsle OakTepun. YymHas najodka u
YyepHasi CMepTh, OOTYJIM3M, CTOJIOHSIK,
TyOepKyJIes.

Uctopus 60pbObI ¢ 6aKkTepUaTbHBIMU
MH(DEKLIHSIMHU.

Bolina 6eCKkOHEYHOCTH: aHTUOMOTUKH MPOTUB
OaKTepuil.

MexaHU3MBI JEUCTBHUIT aHTUONOTHKOB.
MesxkiieTouHasi KOMMYHHUKAIUs OaKTEPHil.
YyBcTBO

KBOpYMa.

[IpumeHeHne OaKTepuil YeTOBEKOM.
Kunernueckoe

onvcaHue OMOCHHTE3a MPOLYKTOB
MHUKpoopranuzMamu. bakrepun, koTopsie
MOTYT pa3Jlarathb IJIACTHK.

[IpakTuka. JlaboparopHas
pabora «DuUKCUpOBaHHBIC
npenaparbl OakTepui.
Omnpenenenre GopMbl
npennoxkeHHbIx Kynbtyp
MHUKpPOOPTaHU3MOB, UCIIOJIb3YsI
MPOCTON METOJT OKPACKU».
JlaGoparopHas pabota
«OrnpenenieHne Tuna KJIeTOYHOU
CTEHKH METOJIOM OKpaIlIMBaHUs
no ['pamy» (pu HaTMUUK
peakTuBoB). JlabopaTopHas pabora
«[IpuroTroBiieHrEe TPUKU3HEHHBIX
[IpenapaToB MOJTOYHOKHCIIBIX
OaxkTepuii».

JlabopaTopHas paboTta

«IToceB cMbIBa C pyK Ha YalIKu
Iletpu».

JlaGoparophas pabota
«Bpienenne 9YucTon KyabTyphl
OakTepuil.

Meron pa3seneHuii. Meton
HCTOIIAIOMIETO IITPUXA».
JlaGoparophas pabota
«Mopdomnorudeckas
XapaKTEpUCTUKA BBIIEICHHON
YHCTOH KYJBTYPhI: XapaKTCPUCTUKA
KOJIOHHH, (hopMa OAKTEPHiL, THIT
KJIETOYHOU CTEHKU.
JlaGopatopHas pabota
«CpaBHeHuE pocTta
MHUKpPOOPTaHU3MOB Ha Yalike 6e3 u
C 100aBJIeHUSI AHTUOHMOTUKOB.
UccnenoBarensckas pabora

«ITouck MHUKPOOPIraHNU3MOB

[udposas
naboparopus Releon.

Hudporoii
MHUKPOCKOTI,
MUKpOTIpenaparsl,
JTaTYNKHA BIAYKHOCTH,
OCBEIIIEHHOCTH,
TEeMITepaTyphl, TaTIUK
pH




Muxkpoopranu3Mbl B arpoOMOTEXHOJIOTHH.
HckyccTBEHHBIE acCOMAlN PACTEHNN €
MHKPOOPTraHU3MaMu

O6J'Ia,[[aIOHII/IX AHTarOHUCTUYCCKOM

AKTUBHOCTBIOY.
UccnenoBarenbckas padora
«Brigenenue

MoJstouHOKHCTBIX OaKTepUid,

HCCJIEOBAHNE UX aKTUBHOCTI.
UccnenoBatensckas  pabota

«Bruinenenne OakTepuit

MOJIE3HBIX IS PACTCHUI».

Tema 3.

JyKapHOTHYECKHUE
OpPraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIE TPUOBI,
P OAKH,
Bogopocan) (12 u)

[1necHeBbie TpUOBI IPOYLIEHTHI
OMOJIOTUYECKU AKTUBHBIX BEIIECTB
OO6m1as XxapakTepUCTUKA TPOKKEN
caxapomuueroB. Mcropus
VICIIOJIB30BAHUS JPOXKEN B
TPaJAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJIOruu BUHOAENHS U
XJICOOICUCHMS,
CIIEHMAIU3UPOBAHHBIE PACHI
Ipoxckeit. MeTabomu3m JpoxcKen.
Peakuust cnupToBOro OpokeHusl.
ITomyyeHne BTOpUYHBIX
MeTabO0JIUTOB B IPOKIKax. Jpoxoku
KaK MPOAYLEHThI OMOTOIUINB.
[Tomyuenue 1eneBbIx OEIKOB B
TIPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MOJIOBOTO Pa3MHOKEHHUS Y
IPOKIKEN, 3HAUCHUE U3YYCHUS
MHUTO3a U IUTOKUHE3A IS

«Ilonmyuenue TBOpOra u
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OaxkTepuii».
[IpakTrueckas pabota
«OCHOBHBIE BU/JIbI KBaca
U UX XapaKTePUCTUKA»
«lpoxoxu u
MOJIOYHOKHUCIIBIC
OakTepuu,
MIPUMEHSEMBIE TSI
MIPOU3BOJICTBA KBACA.
[IpakTrueckas pabota
«CpaBHUTEIBHBIN
aHaJIu3 Pa3BUTHS
JIPOXKKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSX).
[Ipaktruueckas padbota
«MeTtobl OIIEHKH
CBONCTB

[udposas nadbopaTopus
Releon. Lludposoii
MUKPOCKOII,
MUKpOIIpenaparhl,
MATYNKU BIAKHOCTH,
OCBEILIEHHOCTH,
TeMIiepaTypsbl, 1aT4uk pH




ONTUMH3AIIMHU TIPOLIECCOB
KYJIbTHBUPOBAHUS APOMOKEBBIX
IIITAMMOB, TOHUMAHUS IPUYUH
MaTOr€HHOCTH JAPOXKKEN U TPUOOB,
MoMcKa MUllieHe! (YHTUIIUI0B U
Ppa3pabOTKH HOBBIX JICKAPCTBEHHBIX
penaparoB.

Bonopocin — nepcneKTUBHbBIN
00BEKT /1JI MPOU3BOJICTBA OEJIKa 1
yIJIeBO10B. buorexHonornyeckue
METObI OUYUCTKH TBEP/IBIX,
KUJKUX OTXOJIOB U Ta3000pa3HbIX
OTXOJ0B Npon3BOACTB. CTOUHBIE
BOJIbI. CXEMBbI OYUCTKHU.
buoduibTpel, a3poTeHKH,
METAHTEHKH, OKCUTCHKH.
AKTUBHBIN WJI U BXOJSIINE B HETO
MUKpOOpraHu3msl. Mcnosib3oBanue
BOJIOPOCJIEN B OUUCTKE CTOYHBIX
BOJ.

xJ1e00neKapHbIX

JIPOAIKEM.

OcobenHoctu

MPUMEHEHHUSI PECCOBAHHBIX,
CYILIEHBIX U UHCTAHTHBIX
TIPOAIKEN.

Hccnenosarensckas pabora
«BnusiHue

(UBHKO-XUMHUYECKHUX (PaKTOPOB Ha
KaueCTBO OMOTEXHOJIOTHUYECKOU
npoayKuuu (KBac,

Keup, coIp, XJIEO U Jp.)».
HccnenoBatensckas pabora
«BnusHue

(U3HKO-XMMHUYECKHUX (PaKTOPOB Ha
poct Bomopociu (Chlorella
vulgaris)».




Tema 4. HacnenctBeHHOCTD U N3MEHYHBOCTD — [TpakTnueckas pabora [{udposas maboparopus
HacaeacrBennas OCHOBHBIE «MonupukanmoHHas Releon. Iudposoii
nHopmanus (8 4) | CBOWCTBA JKUBBIX OPTaHU3MOB. MU3MEHYHMBOCTD (JIUCThS, UTOJKHUMHUKPOCKOII,
N3meHunBOCTh. Buibl H13MEHUNBOCTS. C OJHOTO MUKpOIIpenaparsl,
['en —MaTepuaIbHBIA HOCUTENH JiepeBa). MAaTYUKH BJIAXKHOCTH,
HACJIEICTBEHHOCTH U [TpakTnueckas padora OCBEILIEHHOCTH,
M3MEHYMBOCTU. HyKII€MHOBBIE KUCIIOTHI. «I'en —uHCTpYKIUSA 110 COOpPKE [reMIteparypsbl, gaTuuk pH
Jlokanuzauus KJIETKHU (Ha Oucepe wiu
TeHETHYECKOTO MaTepualia B KieTke. [leneHne | KOHCTPYKTOPE)».
KJIETOK. [Ipaktrnueckas padbota
Pemnukanus JIHK. OcHoBHas norma «MyTtanus Ha OyTepOpoje
MOJIEKYJISIpHO# Oroorun. TpaHCKpUIIIIHUS. (J1r00011 0OBEKT U3
Tpancasuus. npeabIayIei paboThl, T1e
MyTtarumn. U3MEHEHUE UHCTPYKIUU
IpUBEIET K U3BMEHEHUIO
BHEIITHETO BHJa 00BEKTA)».
Tema 5. [TonoxeHue BUPyCOB B CUCTEME IIpocmotp [{udposas nadopaTopus

Bupycouiorusi (6 1)

oprannudeckoro mupa. CTpykTypa u
XMMHUYECKUH COCTAB BUPYCOB.
Kinaccuduxanus Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yIMTENN MHPEKIIMOHHBIX
60se3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoeHue, CBOMCTBA,

npuMeHeHne. bruonornaeckue MeTo 11 60phOBI C

BUpYCaMH.

JIOKYMEHTaJIbHOTO
¢unpMa o BUpycCax.
[IpakTrueckas padbora.
«Meton pa3BeacHUIN.
[IpakTruueckas padoTa.
«TurpoBanue 6akTepruodarony»

Releon. Iudposoii
MUKPOCKOTI,
MUKpOMpenaparsl,
MaTYMKKU BIAXKHOCTH,
OCBEIICHHOCTH,
TeMmepaTypsl, 1atuuk pH




Tema 6. 'ennas
HHKEHEePHUs U
onorexHoJioruu 8

1)

OCHOBBI TeHHON MHKEHEPUH.
Bektopa. Cnenuduueckue GpepMeHThI
OaxkTepuil.
buotexHomoruu mpoIyKinu OEIKOB B
OaKTepHaTbHBIX
KyJIbTypax. JlOCTHKEHNSI TEeHHOU MHKEHEPUU U
OMOTEXHOJIOTHH.
CRISPR/Cas — cucrteMa aganTUBHOIO
MMMYHUTETA
0aktepuii u apxeir. ' MO. MeTtosl moydeHus
['MO.

[IpakTuueckas padbora
«OHJOHYKJIEA3bI

pectpukiuu (paboTa c
HYKJIEOTHUITHBIMU
MOCJIEIOBATEIBHOCTSIMU Ha
Oymare)y.

[IpakTuueckas padbora

«] eHHBIE HOKHUIIBI -
CRISPR/Cas
(MonenpoBaHue Ha Oymare)y.
Urpa-nuckyceuns:

«BpIUrpaii rpaHT Ha CO31aHUE
I'MOp».




Tema 7. JlomecTrKanus OCHOBHBIX JJOMAITHUX Juckyccns
buorexHosoruu B ’KMBOTHBIX; «JlomecTukanus, Bce U
’KMBOTHOBO/ICTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHus U KUBOTHBIE,
84) JIOMECTUKAIMU )KUBOTHBIX (JINCUIA, HOPKA U | KOTOPBIE JKUBYT PSIOM C
Jp. — DKCIIEPUMEHTHI HAYYHOU HIKOJIbI YEJIOBEKOM UM
akajneMuka bensiera). OJIOMAIlIHUBAKOTCS?
CoBpeMeHHbIE METO/IbI B MoxsHo  1m CUMUTATh
KUBOTHOBO/ICTBE: TpaHCIUIAHTAIIMS | TapaKaHa
AMOpPHOHOB, XUMEPHBIE JKUBOTHBIC, | OJIOMAIIIHEHHBIM JKUBOTHBIM?).
KIIOHUPOBAHHE. [IpakTuueckas pabora
OcHoBHbIE 00JIE3HU )KUBOTHBIX U POJIb «Meroanka
MaTOr€HHBIX KJIOHUPOBaHUS (MOJIEIIUPOBAHUE
MHKPOOPTaHU3MOB U ITAPa3WTOB B pa3BUTHKM | HA Oymare).
3a00JIEBAaHUI TOMAIIHUX KUBOTHBIX U [IpakTuyeckas pabota
OCHOBHBIX Me€pax OOpPHOBI C HUMU; POJIb «CocraBieHue pauuoHa
MOJIE3HBIX MUTaHUS )KUBOTHOTO, pacyeT
MHUKPOCUMOMOHTOB B OPTaHU3ME KUBOTHBIX. | PACXOJ0B HA
[TonoxxurenabHoe U MOOOYHOE COJIEPIKAHUE.
(oTpuiaTenpHOE) BO3ACHCTBIM aHTHOMOTHKOB | MccnenoBaTenbckas pabora
Ha OpraHu3M B XOJ€ JICUCHHS «OneHka
KUBOTHBIX; LIETU U 33]]a41 KaueCcTBa MOJIOYHOM
BETEpUHAPUU. BHOTEXHOIOTUsI KOPMOBBIX IPOIYKLIMI.
MpernapaTos.
Tema 8. OCHOBHBIE METO/IbI CEJICKIINH. [TpakTuueckas pabora
buorexnosioruu B I'ubpuauzanus. Dopmer or6opa. OCHOBHBIE «BsIpammBaem ropox. Kak
pacTeHHEBOCTBE HaIpaBJICHUS IPOBECTHU
(10 a) CEJIEKLUU: yIIy4lIeHUE CKpELIMBaHUE y

YPOKaWHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U a0MOTUYECKUM

ropoxay.
[IpakTuueckas padora




dakTopam.

OCHOBHBIE TOAXO/IbI CEJIEKIIUN U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ ubpuuzarusi,
OTJaJeHHask THOpUAU3AIIKS,
UCKYCCTBEHHBIN 0TOOp, TeTepO3HC,
TpaHchopMaIus, MyTareHes,
T€HETUYECKOE PEIaKTUPOBAHUE).
Uctopus cenekunn B Poccun u
MHUpPE, UCTOPUS Pa3BUTHUS
BAKHEUIIINX COPTOB KYJBTYPHBIX
pacTeHuil.

Kak denoBek moxer

MO U (DUITUPOBAThH pacTEHUS?
I'ennas naxkenepus pacteHuii: Yro
TaKO€ T'€HETUYECKasl NHKEHEPUS
pacteHuid. TpaHCT€HHBIE pACTCHUS.
Mertoapl nonyuenus. ObpazoBaHue
OIYXOJIEN Yy PACTEHMIA.
ArpobakTepuanbHas
Tpanchopmanus: Ti-TIa3MusIbL.
I'ensr T-ZIHK. MonexynsipHo-
F€HETUYECKUE MEXAHU3MBbI
Tpanchopmanuu. ['eHeTndeckoe
penaktupoBanue. CoBpeMEHHbBIE
MOJAXOJIbI U IOCTHXKCHUS
TE€HETUYECKOT0 PEJaKTUPOBAHUS
pacTEHUM.

Ectp 1 xu3Hb B mpobupke?
broTeXHOIOTHS KyJIbTYpHBIX PACTEHUN.

«]'eHOMHBIE HOKHHUIIBI
(MoJIeTMpOBaHKE
pabOoThI CHCTEMBI
CRISP-Cas).
HccnenoBarenbckas
paboTta «BripaiuBanue
PaCTEeHHM B IPOOUPKEY
(MOXHO
BOCITOJIL30BaThCS
pe3yJibTaTamu
MPEIbITYIINX
3KCIIEPUMEHTOB I10
COCTaBJICHUIO

MU TATENbHBIX
pacTBOPOB AJIA
pacTeHuit).




