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MNOACHUTEJIBHAA 3AIINCKA

AKTYaJIbHOCTh M Ha3HauYeHHe mporpammbl. [Iporpamma paspaborana B
COOTBETCTBUU ¢ TpeOoBaHUsIMU DenepabHOTO TOCYAApPCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOI'O 0OIIero oOpa3oBaHHWs, OpPHEHTHpPOBaHA Ha oOOecreUYeHHe
WHIUBUAYAIbHBIX IOTPEOHOCTEH OOydJarolmuXcs W HalpaBlieHa Ha JOCTHXKCEHHUC
IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMsI C
y4eTOM BBIOOpa YyJaCTHHKAMH OOpa30oBaTEIbHBIX OTHOIICHHH KYpPCOB BHEYPOUYHOU
JESITEHPHOCTU. ITO MO3BOJIIET 00€CTICUNTh EMHCTBO 00s13aTeNbHBIX TpeboBanuit ®I'OC
BO BCEM IPOCTPAHCTBE MIKOJHHOTO 00pa30BaHMs: HE TOJHKO HA YPOKE, HO W 3a €ro
IpeICIaMH.

AKTyaJbHOCTh  pealm3allid  JIaHHOW  IporpaMMbl  OOYCJIOBJIEHA  CaMoOu
0COOCHHOCTBHIO TTPOEKTHO-UCCIEA0BATEILCKON AEATENBHOCTH. DTa NEITEILHOCTD JICKHT
B OCHOBE ITO3HABaTEIbHOIO MHTEpeca peOCHKA, SBIISICTCS 3aJI0r0OM YMEHHS TJIAHUPOBAThH
JOOBIC ICHCTBUS M BAXKHBIM YCIIOBUEM YCITCIITHOM peam3anuu uaek. JIroobie n3MeHeHUS
COBPEMEHHOT'O OOIIECTBA CBS3aHBI C IMPOEKTAMH W HCCICIOBAaHUAMH — B Hayke,
TBOpUYECTBE, OM3HECE, OOIMECTBEHHON KU3HU. [109TOMY BaKHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTH OO0yYaromerocs sBISeTCS (OpMHUPOBAaHHWE OCHOBHBIX HABBIKOB ITPOCKTHO-
HCCIIEA0BATEIbLCKON AEITEILHOCTH.

[Tporpammoii mpeaycMOTpeHO (HOPMHUPOBAHKE COBPEMEHHOTO TEOPETHUECKOTO
YpPOBHS 3HAaHWM, a TaKXe W TPAKTUUYECKOTO OmbITa padoThl C Ja0OpPaTOPHBIM
o0opy0BaHKWEM, OBJIQJCHUE MPHUEMaMH HCCIIEIOBATEILCKON ACATEILHOCTH. MeToabl
opraHm3aiid  00pa3oBaTeNbHON W  HAYYHO-HCCIICIOBATEILCKONH  JCSITCIILHOCTH
npeaycMaTpuBaroT (OPMHPOBAHUE y OOYYarONIUXCS HECTAHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOOIbI CAMOBBIPAKECHUS I HHANBUAYATHHOCTH CYXKICHUH.

JInsi modHOTO ydera MOTPEOHOCTEH ydYaluxcs B IpPOrpaMMe HCIOJb3YyeTCs
mudepeHIMPOBaHHBIA  TIOJIX0J, YTO CTUMYJIHPYET VYYAIIEerocs K YBEIMYCHHIO
MOTPEOHOCTH B MHANBUAYAITLHON, MHTEIICKTYaIbHON U MO3HABATEIILHON JESTETHhHOCTH
Y Pa3BUTHIO HAyYHO-HUCCIIEA0BATEIbCKUX HABBIKOB. [IporpamMma cranet BocTpeOOBaHHON
B IICPBYIO OdYepeIb INKOJbHUKAMH, KOTOPhIC HWMEIOT CTOMKHUH HMHTEpeC U
COOTBETCTBYIOIIYIO MOTHBAIIMIO K U3YUCHHUIO MPEAMETOB €CTECTBEHHO-HAYYHOIO IHKIIA,
€CTECTBEHHBIM HayKaM M TEXHOJIOTHSIM.

B nmoapocTkoBOM Bo3pacTe ydaruecs IposBIIsSIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIacTM 3HAHWUW, HAy4YHOM HalpaBJICHWH WA TpodeccCuoHaIbHON
nesATeNbHOCTH. TakuMm 00pa3oM MPOUCXOIUT (GOPMUPOBAHWE TIO3HABATCIILHONH W
npoecCHOHaTbHOM COCTABJISAIONIEH JIMYHOCTH, TTOMOTAET y4aleMycsl B ONpeaeICHUN
OyayIIero >KU3HEHHOTO MyTH U B MPo(eCCUOHAILHOM BBIOOPE MOCTIC OKOHYAHUS IITKOJIBI.
ITogoOHOTO poJia 3aMHTEPECOBAHHOCTh CTUMYJIUPYET MOCTOSTHHOE YKeJIaHUe MIKOJbHHUKA
K TO3HAHHWIO HOBOTO, PACIHIMPEHUIO W YIIYOJCHUIO COOTBETCTBYIOIIMX 3HAHUH, U



MOJIYICHUIO HOBBIX B TOM YHCJIC NPAKTHYCCKUX HABBIKOB, a TaKKe€ MOTHBUPYET
y4anierocsi Ha mpodopueHTaIuIo.

[Iporpamma HaieneHa Ha MOMOIIL PEOCHKY B OCBOEHHWM OCHOB OpraHU3allMd U
OCYIIECTBJIICHUS] COOCTBEHHOM MPOEKTHO-UCCIEI0BATEIBCKON JCSITEIbHOCTH, a TAKKE B
MPUOOPETCHHH  HEOOXOJUMOTO  OMbITa JUIsi  pabOThl  HAJ  WHIWBHUIYAJTbHBIM
MCCIIEIOBAaHUEM WIIM MPOEKTOM. [IporpaMma mOMOKET IIKOJBLHUKY B Oosiee T1yOOKOM
M3YYCHUH MHTEPECYIONICH ero 00JIacTH €CTeCTBEHHBIX HAYK, a TaKkKe B MPUOOpPETEHUU
BaXHBIX COITMAJIbHBIX HABBIKOB, HEOOXOIUMBIX I MPOAYKTUBHON COIMAIM3allUA U
(dbopMUpOBaHUS TPAKIAHCKON TTO3UITUH:

— HaBBIKa CAMOCTOSITEIBHOTO PEIICHUS aKTyalbHBIX WCCIIENOBATEIBCKUX WM
NPAKTUYCCKUX 3a/Jad, BKIIOYAIOIIEr0 B ce0S YMEHHWE BHUICTh M aHAJU3UPOBATH
mpoOieMbl, HYXJAIONIUECs B PEUICHWH, YMEHHE JeTallbHO TmpopabareiBaTh U
peal30BBIBATh CIIOCOOBI Pa0OTHI ¢ HUMH, YMEHHUE TUTAHUPOBATh COOCTBEHHYIO PaboTy |
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOABIIKEHUE K JKETTAEMOMY PE3yJIbTaTy;

— HaBbIKa TeHEPUPOBAHUS U O(POPMIICHUS COOCTBEHHBIX HJIEH, OOJICUCHHS UX B
YIOOHYIO IS pacipoCTpaHeHus (opMy;

— - HaBbIKA YBOXKUTEIHLHOTO OTHOIICHUS K UYKUM B3IJIAJ1aM U UesiM, 0QOpMIICHHBIM
B paboTax JApyrux JIOACH, APYTHX aBTOPOB — BIIAMETBIICB HHTEIUICKTYaIbHOU
COOCTBEHHOCTH;

— HaBbIKa  MYOJMYHOTO  BBICTYIUIGHWS  mepes;  OOJbIION  ayauTOpueH,
apryMEHTHUPOBAaHUSI W OTCTAaMBAaHMUSI CBOEH TOYKU 3pPEHHS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB W B3POCIBIX, YOSKIECHUS IPYTrUX B CBOEH MPaBOTE, MPOJABUKEHUS CBOUX
UCH;

— HaBBIKa pabOThl CO CICIHUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU IIPOrpaMMaMH,
1abopaTopHbIM  O0OpPYAIOBAHHEM, TEXHUYECKUMH YCTPONCTBAMH, OUOIMOTEYHBIMHU
dboHIaMH W WHBIMH peCcypcamu, C KOTOPHIMH MOXET OBITh CBsi3aHA TPOEKTHO-
UCCIIeIOBATENbCKAS ISATeIbHOCTD IMKOJbHUKA.

Kpome Toro, pabora mIKOJIBHHUKA HaJ TPOCKTOM WM HCCICIOBAHHEM OyeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aICKBATHON CAaMOOIICHKH.

BapuanTsl peanusanuu nporpaMmMbl U ¢opMbI IPOBeIeHNs 3aHSITHIA.

JlanHass mporpaMma paccuMTaHa Ha pabOTy €O INKOJbHUKaMHU 7-8 KIIacCoB.
[lenarory BakHee aKIEHTHPOBATh CBOE BHUMAHHE HE CTOJIBKO Ha KauyeCTBE pe3yJbTaTa
IPOEKTa WM UCCIIEOBAHUS, CKOJILKO Ha TOM, YTOOBI yJallluics MOdy4yan 3HaHUSI B TOM
YHUCJIe U Yepe3 BBHIITOJIHEHUE MPAKTUUYECKOTO 3aJ]aHusl, JIeJall BEIBOABI U YMO3aKIIIOUCHUS
Ha OCHOBAaHWM CBOETO WCCJICIOBAaHMs, YYHWICS CpPaBHUBATh €r0 pe3yabTaThl C
TEOPETUICCKUM MaTepUaIOM U UCCIICTIOBAHUSMH JIPYTUX MIKOJLHUKOB. Takum oOpa3om,
IIKOJIBHUK OCBOUT OCHOBBI MPOEKTHO-UCCIIEIOBATEIHCKON ACSITEILHOCTH U TTPUOOPETET
HABBIK KPUTUYECKOTO OTHOIICHUS K MaTepray.



[Iporpamma pa3duta Ha MOIYJH, KOTOPHIE MOTYT OBITh HCIIOJIB30BaHBI JTHOO
YaCTUYHO, OO MONMHOCThI0. Monynb «buorexHonorus» paccuuraHa Ha 1 rom (68
4acoB B I'OJI).

MOXXHO pEeKOMEHJOBaTh HCIOJIb30BaTh MOAYIM «Kak >KMBOTHBIE M pPacTEHUS
npucnocadiuBaroTcs», «OCHOBBI PACTEHHUEBOACTBa», «MOJEKyIsIpHbIE OCHOBBI
CEJICKITUM» B Kaue€CTBE HEMPEPHIBHOIO 00pazoBaTeIpbHOro 1ukia (5-9 kinace mo 1 gacy B
HEJIENI0) JUIsl KJIACCOB arpoOMOTEXHOJIOrMYecKod HampasieHHocTd. Monymum «Kak
KUBOTHBIC W PACTCHHUS TMpHCTOca0auBaroTCsI», «brorexHomornm» u «MONEKyISIpHbBIE
OCHOBBI (h)M3HONOTUU U (HAapPMAKOJIOTHN» B KAUECTBE HEMPEPHIBHOTO 00Pa30BATEIHHOTO
mukia (5-9 kmacc mo 1 wacy B Hemenmo) sl KJIacCOB OMOTEXHOJIOTHYECKOTO WITU
MEIUIMHCKOTO HaIlPaBJICHUM.

B3aumocssi3b ¢ mporpammoit BocnMTtanus. [Iporpamma kKypca BHEYpOUYHOM
NESTENhHOCTH pa3paboTaHa ¢ Y4ETOM PEKOMEHJAIMK MPUMEPHOM MPOrpaMMBbl
BOCIHUTAHUS, YUUTHIBAET IICUXOJIOT0O-TI€JarOTHYECKNE OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuil. ITo MO3BOJIIET HAa MPAKTUKE COCAMHUTH O0YYaroU[yl0 U BOCHUTATEIbHYIO
JESTENBHOCTD TIEJIarora, OPHEHTHPOBATh €€ HE TOJhKO HAa WHTEUIEKTYaJhbHOE, HO M Ha
HPaABCTBEHHOE, COITMATIFHOE pa3BUTHE peOeHKA. DTO MPOSBIISICTCS:

— B NPUOPUTETE JUYHOCTHBIX PE3yJIbTAaTOB PEAM3AIMKU MPOrPaMMbl BHEYPOUHOM
JESTENBHOCTH, HAIIEIIITUX CBOE OTPAKEHNE U KOHKPETH3AIMIO B IPUMEPHOI Mporpamme
BOCIIUTAHUS;

— B BO3MOXXHOCTHM KOMIUIEKTOBAHHS Pa3HOBO3PACTHBIX TPYIII JIJIi OpraHU3AINH
poOPUEHTAITMOHHON  JCATEIIBHOCTH  IIIKOJIBHMKOB, BOCIHUTATEILHOE 3HAYCHHUE
KOTOPBIX OTMEYAETCsI B IPUMEPHOU MPOrpaMMe BOCTIUTAHHS;

— B UWHTEPAKTUBHBIX (OopMax 3aHATUA JUIsI IIKOJIHHUKOB, OOECIICYMBAIONINX
OOJBITYI0 WX BOBJICYCHHOCTh B COBMECTHYIO C TIEAaroroM MW JPYTUMH JEThbMHU
JESITETPHOCTh M BO3MOYKHOCTH 00pa30BaHMs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIITHOCTEMH,
KJIIOYEBOE 3HAYEHHE KOTOPBIX [IJIi BOCIUTAHUS MOAYEPKUBACTCS MPUMEPHOU
IpOrpaMMoOM BOCITUTAHUSI.

Oco0ennocTu padoThI yuuTe/ sl IO MPOrpaMMme. 3a1a4a yUYUuTeNsl COCTOUT B TOM,
9TOOBI  COTMPOBOXKJATh TPOIECC MPOPECCHOHANBHOW OpPHEHTAIlMU  IIKOJhHUKA,
packpbiBasi MOTEHIMAN KaXXOTO0 4Yepe3 BOBJICUEHHE B MHOTOOOPA3HYIO JESTEIbHOCTD,
OpPraHU30BaHHYIO B pa3HbIX hopmax. [Ipu s3ToM pe3yiabTaToM paboThl yUUTENS B TIEPBYIO
ouepellb SBIACTCS JIMYHOCTHOE pa3BUTUE yyaiierocs. JIMYHOCTHBIX pPE3yJbTaToOB
VUUTENIb MOXET JOCTUYb, YBJIEKAs YYEHHKAa COBMECTHOW M MHTEPECHOM UM 000MM
NeSTeNbHOCThIO,  YCTAHaBIMBas  BO  BpeMs  3aHATUH  J00pOXKeIaTeNbHYIO,
MOJI/ICP’KUBAIOIITYIO aTMOC(EpY, HACHIIIAS 3aHSTHUS IIEHHOCTHBIM COJIEPKaHUEM.

[IpumepHas cxema nNpOBEACHHUS 3aHATHUM 110 POrpaMMe:

1. OObsicHEHHE TEOPETUYECKOI0 MaTepHalia 1o TeME.

2. [loaroroBka K OJKCIEPUMEHTATHPHOMY 3aHATHUIO, OOCYXKIIEHHE OOBEKTOB JJIs
MPAKTUYECKOTO 3aHSTHS.

3. TlpoBeneHre MpaKTUYECKOTO 3aHATHUS — OCHOBHAS 33Jlada OCBOCHUE METOI0JIOT I



JTAHHOTO DKCIIEPUMEHTA.

4. Tlo OKOHYAaHUM TIPEIJIOKUTH JIETAM, KOTOPhIE 3aWHTEPECOBAINUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKHI MPOEKT. [ 3TOoro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyIeT HUCCleN0BaTh, COCTaBUTh IUJIaH
HKCHEPUMEHTA.

5. [lomoub ydeHUKY MpOaHATU3UPOBATH PE3yIbTAThl YKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIIEIOBATENbCKON EATEIbHOCTH IIKOJIbHUKOB
MOXKHO B TIpollecce 3alluThl MMU CBOUX pabOT B paMKax IIKOJHOM Hay4dHO-
MPaKTUYECKON KOH(EpeHIINH.

COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJBbHOCTH

Monyab «brnorexnosiorus» 7-8 kiaccol (68 yacoB)
1. Buomexnonozus (4 uaca)

[lonstne OWOTEXHOJOTMU. 3auyeM YEJNOBEKYy OHOTEXHOJOTMH, B YEM HX
MIPEUMYILIECTBO Mepe]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOIOTHH:
POMBILUIEHHbIE MUKPOOPTaHU3MBI, KJIIETKH M TKAHU PACTEHUH, ’KUBOTHBIX U YEJIOBEKA,
ounokaramuzaropsl. [Ipaktuueckas pabora «I[lpumepsl mpuMeHEHUS OHOIOTHYECKUX
00BEKTOB B TBOCH JKU3HI.

Coipbe Ui OMOCHHTE3a W OILIEHKA €ro OMOoNIorm4eckod eHHOCTH. OCHOBHBIC
UCTOYHHUKHM YIJiepojaa, as3ora, (ocdopa, MHUKpodJeMEHTOB. lccienoBaHue HOBBIX
HMCTOYHUKOB CBHIPhs (BKJIFOUAsl BOIPOCHI €r0 MpeIBapUTEIbHON 00paboTKH), pa3paboTka
HOBBIX MHUTATEIBHBIX CpPEd, B TOM YHUCIE BKJIIOYAIOIINX OMOCTUMYISTOPHI U IpYyTrue
AJIEMEHTHI YIPABJICHUS U ONTHMHU3ALINU NTPOLIECCOB OMOCHHTE3a. MeTo1bl ONTUMHU3ALINU
MUTATEIbHBIX CPEI.

2. Mukpoobuonozus (12 uacos)

[lonoxxeHne MpPOKApPUOTOB B cUCTeME opraHudeckoro wmupa. CrtpoeHue
OaxTepuanbHoil kineTku. Knaccudukanus 6akrepuit. Mopdonorus 6axrepuit. [IpocTsie
U CIOXHBIE METOJbl OKpalMBaHUs OakTepuil. dusnonorus OakTepuil: NUTaHUE,
JbIXaHHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO € IOMEHOM Apxeu (IKCTpeMO(pUIbHOCTD,
0COOEHHOCTU cTpoeHHUs KieTku). JlaboparopHas pabora «PUKCUPOBaHHBIE MpenapaThl
Oaktepuii. Omnpenenenre (HOpPMBI TMPEATOKEHHBIX KYJIbTYp MHUKPOOPTaHU3MOB,
UCMOJIb3ysd MNPOCTON MeTon okpacku» JlaboparopHas pabora «OmpeneneHue TUIa
KJIETOYHOW CTEHKH METOJOM OKpamuBaHus 1o ['pamy» (pu HATUYUU PEaKTUBOB).

MosnouHokuciioe u couproBoe OpoxkeHue. DoroTpodHble M XEeMOTpOQHBIE
Oaktepuu.  KuHernueckoe  omucaHue — Mpolecca  pocTa  MUKPOOPraHU3MOB.
OKCHOHEeHIMallbHass ~ Mojelb  pocta. KuHeTMka rubenu  MUKPOOPraHHU3MOB.
JIaGopatopHas pabota «I[IpurotopneHue NprKU3HEHHBIX MPEMapaToB MOJOYHOKHUCIIBIX
OakTepuiny.



[latorennsle 6akTepun. UymHas majiouka ¥ YepHas CMEpPTh, OOTYJIM3M, CTOJIIOHSK,
TyOepkyne3. Mcropust 60ps0bI ¢ OakTepuanbHbiMu HHGeKIsIMU. JJabopaTopHas padbota
«IToceB cmbiBa ¢ pyk Ha ydamku [lerpu». JlaboparopHas paborta «Bbigenenue unctoi
KyJIbTypbl OakTepuii. MeTon pa3BeneHuil. MeToa  HCTOMIAIONMIETO — IITPUXaAy.
Jlaboparopnas pabora «Mopdonornueckass XapaKTEpUCTUKA BBIICIEHHON YHCTOU
KyJbTYpbL: XapaKTEPUCTUKA KOJOHUH, opMa OaKTEPHil, TUI KIETOYHOU CTEHKI.

Boiina GeckoHeYHOCTH: aHTHOMOTUKH MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUN
aHTUOMOTUKOB. MeXKieTouHass KOMMYyHMKanusa Oakrtepuil. YyBCTBO KBOpyMma.
JlaGoparopnass pabora «CpaBHEHHE pPOCTa MHMKPOOPraHM3MOB Ha yalike 0e3 U ¢
noOaBneHus: aHTHOMOTUKOBY lccnenoBarennbckas padbora «Ilomck MUKpOOPraHH3MOB
00Ja1ar0IMX aHTarOHUCTHYECKOW aKTUBHOCTBIOY.

[Ipumenenue Oakrepuii uenoBekoM. KuneTmueckoe omnucaHue OMOCHHTE3a
OPOAYKTOB MHUKPOOpPraHW3MaMH. bakTepuu, KOTOpble MOIYT pas3jiararb IUIACTHK.
Hccnenoarensckas padora «BblaeneHre MOJOYHOKUCTBIX OaKTepUil, UCCIIETOBAaHUE UX
AKTUBHOCTH.

Mukpoopranu3Mbl B arpoOMOTEXHOIOTUU. VICKyCCTBEHHBIE aCCOIIUAIIMN PACTEHUI
¢ MHUKpoopranusmamu. MccnenoBarenbckas pabora «BeleneHue OaKTepHil MOJIE3HBIX
IUJISL PACTCHUI.

3. Jykapuomuueckue opeanuzmvl 6 Ouomexwonocuu (naecnesvie puosl,
opoxcHcu, 60oopocau) (12 yacoes)

[InecHeBbie rprObI MPOAYIIEHTHI OMOJIOTMYECKH aKTUBHBIX BEILIECTB.

OO0mrast xapakTepuCTUKa ApOoXxKeH caxapoMmuieTroB. VcTopus HCHOIb30BaHUS
TPOXIKEN B TPATUIIMOHHOW OMOTEXHOJIOTUM. TEXHOJIOrMU BUHOACIHS U XJieOoneueHus,
CIEeIMAIM3UPOBAHHBIC Pachl IPOXoKke. MeTabomm3M JIpoxokei. Peakius cmupToBOro
opoxenus. JlaboparopHas pabora «lloacuer kieTok apoxked B kamepe ['opsieBay.
JlaGoparopnas pabora «OOHapyKkeHHe MPOJYKTOB CIIUPTOBOTO OPOKEHHUS: ITUIOBOTO
COUpTa W YIJIEKUCIOro Tazay. llomydeHne BTOPHMYHBIX METAOONHUTOB B JAPOMOKAX.
Jpoxoku Kak MpoayreHThl OMoTOoINB. [lomydeHne meaeBpix OSIKOB B IPOXKIKAX.

Oco0€HHOCTH BEreTaTUBHOIO M IMOJOBOI0 Pa3MHOKEHMS Yy JIPOXKKEH, 3HAaUCHHE
U3Y4YEHUs MHTO3a WM LHUTOKMHE3a Uil ONTMMM3alHMH IPOLECCOB KYIbTUBUPOBAHUS
JPOXKKEBBIX IITAMMOB, TOHUMAHUS PUYMUH NATOTEHHOCTU APOXOKEH U rpuOoOB, MOKUCKA
MUlIeHeH (YHTUOMIOB U pa3pabOTKM HOBBIX  JIGKAPCTBEHHBIX  IPEMapaToB.
JlaGoparopnast pabora «HaOmiogeHue  pa3sMHOXKEHHUS  JIPOKKEBBIX  KIIETOK».
[Ipaktuueckas pabora «llomyuenne TBopora M Kedupa Ha OCHOBE MOJOUHOKHUCIBIX
Oaktepuit». IlpakTnueckas pabora «OCHOBHBIE BHJIbI KBaca M HMX XapaKTEPUCTHKA»
«IpoXxKu U MOJIOUHOKHCIIBIE OaKTEepuH, MPUMEHSEMbIC IJii MPOU3BOJCTBA KBACa».
[IpakTnueckas padora «CpaBHHUTENbHBIN aHAIM3 PA3BUTHS JPOXKIKEH B adpOOHBIX U
aHa’pOOHBIX  ycnoBusAX». IIpakThueckas pabora «MeToabl OIIEHKH CBOWCTB



xJIeOoneKapHbIX Apoxoked. OcoOEHHOCTH MPUMEHEHHSI IPECCOBAHHBIX, CYIICHBIX H
MHCTAHTHBIX Jpoxokei». MccnegoBarenbckas padora «Biusaue Quamko-xuMuyeckux
(bakTOpoB Ha KAa4ECTBO OMOTEXHOJIOTHYECKON Mpoaykuuu (KBac, kedup, Cbip, Xjed u
Ip.)».

Bonopocnn — mepcreKTHBHBIM OOBEKT IS MPOM3BOACTBA OCNKAa W YTJIEBOIOB.
buoTtexHonorunyeckue MeTOJbl OYUCTKH TBEPHABIX, KUIKUX OTXOJIOB U Ta3000pa3HbIX
OTX0JI0B TIpou3BOoJCTB. CTouHbIE BOJBL. CXeMbl OYMCTKH. BHOPHUIBTPBI, a’pOTEHKH,
METaHTEHKHM, OKCHTCHKH. AKTHBHBIM WJ WM BXOJSIIMNE B HEro MHUKPOOPTaHU3MBI.
Hcnonb3oBaHue BOJOpOCIEH B OYMCTKE CTOYHBIX BoJ. McciemoBarenbckasi pabora
«Bnusiaue ¢pusnko-xumuueckux paktopos Ha pocT Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8 uacoe)

HacnencTBeHHOCTh M M3BMEHYHMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Bunmbl m3menumBocTh. [lpakTudeckas pabora «MoaudukarmonHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — MarepuaJbHBIA HOCUTENIb HACIEACTBEHHOCTH W  HM3MEHYHBOCTH.
HyknenHoBble KHCIOTHI. JIOKanu3alus reHeTUYECKOro mMarepuana B KieTke. JleneHue
kietok. Permmkanus [JHK. OcHoBHast jorma MonekysisspHoi 6uosnoruu. TpancKkpumus.
Tpancnsuua. Myrauuu. [Ipaktuueckast pabora «['eH — HHCTPYKIUS 1O COOPKE KIETKU
(Ha Oucepe wiu KoHCTpykTope)». IlpakTuueckas padora «Mytaius Ha OyrepOpojie
(Jro00¥ 00BEKT W3 mpeAblaylield padoThl, A€ M3MEHEHHWE WHCTPYKLHMH TMPUBEIET K
M3MEHEHHIO BHEITHETO BUJIa 00BEKTA)».

5. Bupyconozusa. (6 uacos)

[TonoxxeHre BUPYCOB B CUCTEME OpraHu4eckoro Mupa. CTpykTypa U XUMUYECKUI
coctaB BHUpycoB. Knaccubukanus BupycoB. Penponykumsi Bupycos. IIpocmotp
JOKYMEHTAJILHOTO (pMJIbMa O BUpYyCaX.

Bupych! - Bo30ynuTenn nHdeknonnbix 6omae3neit. Oukoupycsl. bakrepuodaru:
CTpOCHHE, CBOMCTBA, mpuMeHeHme. lIpaktmueckas pabora. «Merom pa3BeAeCHUN»
[TpakTnueckas padora. « TurpoBanue 6akTeprodaroy.

buonornyeckue MetTosl 60pbObI ¢ BUPYCAMH.

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

OcHoBbI TeHHON uHXxeHepuu. Bekropa. Cneuunduyeckue ¢pepMeHThl OaKTepHil.
[IpakTnueckas pabora «OHIOHYKIIEA3bl PECTPUKIMHU (paboTa € HYKJICOTUIHBIMU
MOCJIE/IOBATEILHOCTSIMU Ha Oymare)y.

buotexnonorun npoaykuuu OeNKoB B OaKTepUalbHBIX KYIbTypax. JlocTrkeHus
I€HHOM MH)KEHEPUU U OUOTEXHOJIOTUH.

CRISPR/Cas — cuctema aganTHBHOTO HMMMYHUTETa OaKTepHil H  apXew.



[TpakTrueckas padora «I ennbie HoxHUIBI - CRISPR/Cas (MmonenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenusi 'MO. Urpa-guckyccus «Beiurpaii rpaHT Ha CO3/1aHHE
I'MOn».

7. Buomexnonozuu 6 scusomuosoocmee (8 uacos)

JlomecTuKanus OCHOBHBIE JIOMAIllHUE >KMBOTHBIC; COBPEMEHHBIE HKCIEPUMEHTAX
M0 JIOMECTUKAIINU KMBOTHBIX (JIMCHUIA, HOPKA U JIp. — SIKCIEPUMEHTHI HAYYHOMN IIKOJIbI
akanemuka benseBa). Jluckyccus «J/lomectuxaiusi, BCe JM pPacTE€HUS W >KUBOTHBIE,
KOTOPbI€ JKUBYT PSAJOM C YEJIOBEKOM UM OJOMAIIHUBAIOTCA? MOXKHO JIM CUUTATH
TapakaHa OJJOMAaIllHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOIbl B KUBOTHOBOJICTBE: TpPAHCIJIAHTALUSI AMOPHUOHOB,
XUMEpPHbIE  JKMBOTHBIE, KioHUpoBaHue. IIpaktuueckass pabora «Meroauka
KJIOHUPOBaHUs (MOJEIUPOBAHUE HA Oymare).

OcHOBHBIE OOJIE3HH KUBOTHBIX W POJb MAaTOrC€HHBIX MHUKPOOPTraHU3MOB U
apa3uToOB B Pa3BUTHH 3a00JIEBAHUI JOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HAUMH; POJIb TIOJIE3HBIX MUKPOCHUMOWOHTOB B OpraHU3Me XKMBOTHBIX. [lomoxuTenpHOE
1 T000YHOE (OTpHUIIATEIhLHOE) BO3/ICHCTBUY aHTUOUOTHUKOB HA OPTaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; LEJIM WM 3aJa4dl BETEPUHAPHUHU. DHUOTEXHOJIOTHSI KOPMOBBIX MPEMApaTOB.
[IpakTrueckas pabora «CocTaBieHHE pallOHA MTUTaHUS KUBOTHOTO, PacueT pacxojioB
Ha cojaepxxaHuey. MHccinenoBarenbckas pabora «OleHKa KadecTBa MOJIOYHOM
IPOIYKIIAN.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbI cenekuuu. ['ubpuamzarus. Popmbl oTOOpa. OCHOBHBIE
HAIpPaBJIEHUS CEJEKIUU: YIYYIlIEHUE YPOXKAMHOCTH, YCTOMYMBOCTU K OMOTHUECKUM U
abuotndeckum (akropam. I[IpakTuueckas padbora «BeipamuBaem ropox. Kak mpoectu
CKPELIMBAHUE Y TOPOXa».

OCHOBHBIE TOAXOABI CENEKUUH W OHOTEXHOJIOTUU KYJIbTYPHBIX PpACTCHHI,
['mbpuauzanmsi, oTmaneHHass TUOpPUAM3AIUS, WCKYCCTBEHHBIH OTOOp, TETEPO3HUC,
TpaHcpopMalusi, MyTareHe3, reHeTuyeckoe pefaktupoBaHue). Mcropusi cenekiuu B
Poccnn u mupe, uctopus pa3BuTHs BaXKHEHIINX COPTOB KYJIBTYPHBIX PACTEHUM.

Kak yenoBek Moxker MmoaudupoBath pacteHusa? I'eHHas MHXEHepus pacTEHUM:
Uro Takoe reHeTHMYecKass MHXKEHepus pacTeHui. TpaHcreHHsle pacreHus. MeTonbl
nonydeHusi. O6pa3oBaHue OIyXosiel y pacTeHuil. ArpobakrepuanbHasi TpaHCQopMarus:
Ti-nmna3zmMuasl. ['ensr T-THK. MonexynspHO-TEHETUYECKHE MEXaHU3MBI
Tpanc@opmauuu. ['eHeTnmueckoe penaktupoBaHue. CoOBpeMEHHbIE MOIXOAbl U
JOCTH)KEHHSI TEHETHYECKOro penakThupoBaHus pacteHuil. Ilpaktuueckas pabora
«["eHOMHBIC HOXKHHUIIBI (MOEMpoBaHKe padboThl cructeMbl CRISP-Cas).

Ecte nu xu3Hp B mpoOupke? bBHOTEXHONOrHS KyJbTYPHBIX PACTCHMIA.



Hccnenosarensckas pabora «BelpanuBaHue pacTeHUd B MpoOUpKe (MOXHO
BOCIIOJIb30BAThCSl  PE3yJbTaTaMH MPEABIAYIIUX OSKCIEPUMEHTOB [0 COCTABIICHHUIO
UTATEIbHBIX pacTBOpOB TUIS pacTeHuil)



IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA KYPCA
BHEYPOUYHOU JEATEJBHOCTHA

3aHATUS B paMKax @pOrpaMMbl HampaBlIEHbl HAa OOECIEeYEeHUE JOCTUKEHUS
IIKOJIbHUKAaMU  CIEAYIOIIUX  JIMYHOCTHBIX, METAlpPEeIMETHBIX W  MPEAMETHBIX
00pa30BaTeIbHBIX PE3YIbTATOB.

JINYHOCTHBIE pe3yJIbTaThI:

B cghepe epascoanckoco 6ocnumanus: TOTOBHOCTb K  KOHCTPYKTHBHOM
COBMECTHOM J€ATEIbHOCTH IIPH BBINIOJHEHUH UCCIIEI0BAaHUI U MPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAHHUIO ¥ B3aUMOIIOMOLIH.

B cgepe nampuomuueckozo 6ocnumanus: OTHOLIEHUE K OMOJIOTUU KaK K BaKHOU
COCTaBIIIOIIEH KyJIbTYpbl, TOPIOCTh 3a BKJIAJ POCCHMCKUX U COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOI OMOIOTMYECKON HAYKH.

B cgepe OyxosHno-upascmeennoco ochumanus: TOTOBHOCTb  OIEHUBATH
NOBEJCHUE WM TOCTYNKH C IO3UIMU HPABCTBEHHBIX HOPM U HOPM HKOJOTMYECKOU
KyJbTYpbl; TOHUMAHUE 3HAYMMOCTH HPaBCTBEHHOI'O aCIEKTa AEATEIbHOCTH YEJIOBEKA B
MEIULHE U OMOJIOTUU.

B cgepe scmemuueckoco 6ocnumanus: TOHUMaHWE pOJIU OHOJIOTHMH B
(opMUPOBAHUU ICTETHUECKON KYJIbTYPhI JINYHOCTH.

B cgepe @usuueckoco eocnumamnus, popmuposanus Kynibmypvl 300p08bs U
IMOYUOHANLHO20 0O1A20N0NYYUA: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO U
yCTaHOBKa Ha 3/I0pOBBIN 00pa3 *KU3HU (340pOBOE MUTAHUE, COOIOCHIE TUTUEHNYECKUX
MIPaBUJI K HOPM, COAJTAHCUPOBAHHBIN PEXKUM 3aHITHIA U OTJbIXA, pEryisipHas pu3ndeckas
aKTUBHOCTBH); OCO3HAHUE MOCIICACTBUN U HENPUATHE BPEAHBIX IPUBbIUEK (yIOTpebdieHne
QJIKOroJil, HApPKOTHKOB, KypeHHe) M HuHbIX (opMm Bpena s (U3MUECKOro U
MICUXUYECKOTO 37I0POBbs; COOJIOJCHUE MpPaBHJI 0€30MacHOCTH, B TOM YMCIIE HABBIKU
0e301macHOro MoBeIeHUs B MIPUPOIHOM cpefie; ChOPMUPOBAHHOCTH HABbIKA PEQIIEKCHH,
yIpaBlieHne COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyoosoeo éocnumanus. aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKUX
3ama4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOrMYeCKOM U HKOJIOTUYECKON
HAIPABJIICHHOCTH, MHTEPEC K MPAKTUYECKOMY H3YyYEHUIO Npodeccui, CBSI3aHHBIX C
Ouosnoruei.

B cgepe sKronocuueckoco eocnumanusi:  OpUEHTalUUAd Ha T[PUMEHEHHUE
OMOJIOTMYECKUX 3HAHUH MPY pENICHUH 337a4 B 00JIaCTH OKPYKAIOIIEH cpeibl; OCO3HAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTEW UX PEIICHHUs; TOTOBHOCTD K YUaCTHIO B PAKTUYECKON
JEeSTENbHOCTU IKOJIOTMYECKON HAMPaBIEHHOCTH.

B cgepe nonumanus yemnocmu Hayumoco nosHauus: OpPUEHTALUS Ha
COBPEMEHHYIO CHUCTEMY HAy4yHbIX HPEICTABIECHUH OO0 OCHOBHBIX OHOJOTMYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBSI35X YEJIOBEKA C MPUPOJHOW W COLUAIBHOW CpEelou;



MMOHMMAaHUE POJIM OMOJOTHYECKON HayKW B (DOPMHPOBAHWN HAYYHOTO MHUPOBO33PCHUS,
pa3BUTHE HAYYHOU JII0OO3HATENLHOCTH, UHTEpPECca K OMOJOTrHYeCKOM HayKe, HAaBBHIKOB
UCCJIEIOBATEIbCKOMN JESTEIbHOCTH.

B cgpepe aoanmayuu xk usmenArOWUMCA YCIOBUAM COYUANLHOU U NPUPOOHOU
cpedvl. A7CKBaTHAas OICHKA W3MEHSIONMIMXCS  YCIOBHM;, TMPHUHATHE  PEIICHUS
(vHAMBUYaTbHOE, B TPYIE) B HU3MEHSIOMIMXCA YCIOBUAX HAa OCHOBAHHMM aHaIHM3a
Ouosiornuyeckoil mHpopManuu; MIaHUPOBAHUE  JCUCTBUUA B HOBOWM  CHUTyalluu
Ha OCHOBAaHWY 3HAHWH OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cipepe osnadenus ynusepcanohvimu yueOHbIMU NO3HABAMENbHBIMU OCUCMBUIMU.
ba3oBbIe TOrHYeCcKUe ACUCTBHUSL:
® BBISBISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK OHUOJOTHYECKUX
00BEKTOB (SIBJICHUN);
® VYCTaHABJIWBATh CYIIECTBCHHBIH TMPHU3HAK KIacCU(PUKAUKA  OUOIOTHUECKUX
00BEKTOB (SIBJICHUM, MPOIECCOB), OCHOBAaHMS Il OOOOIIEHUS WU CpPaBHEHWS,
KPUTEPUH MPOBOJAUMOTO aHAIN34;

® C y4y€TOM NIPEMJIOKEHHON OMOJOTrMYECKOM 3a/laud BBISBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEUMST B paccMaTpuBaeMblXx (akTax U HaOMIOACHUSX; MpeajiaraTh
KPUTEPUU JJIS1 BBISIBIICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBUIBIATH JeDUIUTHl HHGOPMAIMU, JAaHHBIX, HEOOXOJUMBIX ISl PEIICHUS
TIOCTaBJICHHOMU 3a1a4H;

® BBLISIBJIATh MPUUYUHHO-CIEJACTBEHHBIC CBSI3M TIPU HU3YYEHUU OHMOJOTHYECKUX
SIBJICHUW W TIPOLIECCOB; JIeJIaTh BBIBOJBI C HCMOJB30BAaHUEM JICTYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIFOYEHUN, YMO3aKIFOUEHUN 110 aHAJIOTuu, (POpMyIMpoBaTh
TUIIOTE3bI O B3aUMOCBSI3SIX;

® CaMOCTOSTEJIbHO BBIOMPATH CIOCOO pelieHuss yuyeOHON OMOIOrHYecKo 3ajiauu
(cpaBHMBATh HECKOJILKO BapUAHTOB pelIeHUs, BRIOUpaTh Hanboee MoaAXOosIun
C Y4ETOM CaAMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccnenoBaTenbCKUe ICUCTBUS:

® LCIIOJIb30BaTh BOMPOCHI KAK UCCIEAOBATEIbCKUNA HHCTPYMEHT O3HAHUS;

e (opmymupoBaTh BOMPOCH, (PUKCUPYIOMIHE pa3pblB MEXAY pEaTbHBIM M
KEJNaTeIbHBIM  COCTOSSHMEM  CUTyallud, OO0BEKTa, W  CaMOCTOATENIbHO
YCTaHABJIMBATh UICKOMOE U JJAHHOE;

e (QopMupoBarh  rumnore’y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJCHH,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

® TIPOBOJUTH MO CAMOCTOSTEIBHO COCTABICHHOMY IIaHY HA0JI0/IEeHNE, HECIIOKHBIH
OMOJIOTUYECKUN DKCIEPUMEHT, HEOOJBINOE HCCIEJOBAHUE IO YCTAHOBJIECHUIO
0COOCHHOCTEW OMOJIOrMYeCKOro 00beKTa (TMpoIecca) U3yueHus,

® TIPUYMHHO-CJICICTBCHHBIX CBS3€H M 3aBHUCHUMOCTECH OHMOJIOTHYECKUX OOBEKTOB
MEXy COOOi;



OLIEHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH HMH(OpMAIMIO, MOTYYECHHYIO B
XO07i€ HaOJIIO/IEHUS U HKCIIEPUMEHTA;

CaMOCTOSITEILHO (HOPMYNIHPOBAaTH OOOOIIEHUS Y BBIBOABI MO pe3yJbTaTam
MPOBEIEHHOTO HAONIOICHMS, SKCIEPUMEHTA, BIAJE€Th MHCTPYMEHTAMH OLEHKH
JIOCTOBEPHOCTH MOJTYYEHHBIX BEIBOJIOB U 0000IICHUH;

IPOTHO3UPOBATH BO3MOXKHOE JJalbHENIIIEe pa3BUTHE OMOIOTMYECKUX MPOLIECCOB U
UX TOCIEACTBUS B QHAJIOTMYHBIX WM CXOAHBIX CUTYyalHMsX, a TAKKE BBIABUTAThH
NPEIONIOKEHUsST 00 UX Pa3BUTUHU B HOBBIX YCIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MPUMEHSTh Pa3IMYHbIE METOJIbI, HHCTPYMEHTHI M 3aIPOChI TIPU TIOWCKE B 0TOOpE
Ouonoruyeckoil WHQOpPMAIMU WU JAaHHBIX W3 HCTOYHHKOB C Y4ETOM
NPEIOKEHHON yueOHON OMOIOrHYeCcKOM 3a1a4H;

BBIOWpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBAaTh M  HMHTEPIPETUPOBATH
Oouonornyeckyro HHGOPMaIMIO Pa3INYHBIX BUAOB U (OPM MPEICTABICHNUS;
HaXOJUTh CXOJHBIE apryMEHTHI (MIOATBEPKIAIOIINE HIIM OMPOBEPraroline OAHY U
Ty %€ UJCI0, BEPCHUIO) B PA3IMUYHBIX HHPOPMAIIMOHHBIX UCTOYHUKAX;
CaMOCTOSITETILHO BRIOUPATH ONTUMAIBHYIO (OPMY MpEACTaBICHU S HHOOPMAITIH
WJUTFOCTPUPOBATh PELIAEMbIE 3a/1a4H HECTIOKHBIMU CXEMAMHU, IHarpaMMaMu, HHOM
rpaguKoi U X KOMOUHAIUSIMU;

OLICHMBATh HAJAE&KHOCTh OHOJOTMYECKOM HHPOpMalUM TI0O  KPUTEPHUSM,
MPEIJIOKEHHBIM YUUTEIeM I CcHOPMYyITUPOBAHHBIM CAMOCTOSITENIBHO;
3alIOMUHATh U CUCTEMAaTU3UPOBATh OMOJIOTUYECKYIO0 HH(DOPMAIIHIO.

B cgepe osnadenus ynusepcanohvimu yueOHbIMU KOMMYHUKAMUBSHBIMU OEUCMEUIMU
OOuieHue:

BOCIPUHUMATh U (DOPMYIHPOBATH CYKIEHUS, BbIpaXkaTh dMOLIMUA B MpPOLECCE
BBITIOJTHEHUS TPAKTUYECKUX U JIaDOPATOPHBIX padoT;

BBIpaXkaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOaJbHBIE CpEACTBAa OOIIEHUS, IOHUMAaTh 3HAaYCHHE
COLMANbHBIX 3HAKOB, 3HATh W pACIO3HABATH MPEANOCHUIKM KOHQIMKTHBIX
CUTYalMil U cMsIr4aTh KOH(MIMKTHL, BECTH IEPETOBOPHI;

MMOHUMATh HAMEPEHHs [JPYIHX, MPOSBISATh YBAXKUTEIBHOE OTHOILIEHUE K
cobeceTHUKY U B KOppPEKTHOU (hopme (HopMyIHpoBaTh CBOM BO3PAKEHUS;

B XOJI€ IMajiora W/uil AUCKYCCUU 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM
OMOJIOTMYECKON TEeMbl M BBICKA3bIBaTh WJCH, HAIICJICHHbIE Ha peuIeHue
OMOJIOrMYeCcKOM 3a/1a4u U Mo Aep KaHNue OJ1aroXkenaTelbHOCTH OOLIeHMS;
COIOCTABJIATh CBOM CYXKJIEHHSI C CYKICHUSMH JIPYIMX YYaCTHHUKOB JMajora,
OOHapyKUBATh PA3IMYU U CXOACTBO MO3UIIMIA;

NyOJIMYHO TPEACTABIIATh PE3YIbTAThl BBHIMOJIHEHHOI'O OMOJOrMYECKOTo OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TPOCKTA);



CaMOCTOATCIIBHO BBI6I/IpaTB (I)OpMaT BBICTYIIJICHHA C y‘IéTOM 3aaa4 MMpC3CHTAlNU 1
0COOCHHOCTEH ayIuTopun M B COOTBCTCTBHHM C HHM COCTAaBJLATL YCTHBIC H
IMMCBMCHHBIC TCKCTBI C HUCII0JIb30BAHUCM UJIIIOCTPATHBHBIX MAaTCPUAJIOB.

CoBMecCTHAS JIEITENHHOCTD (COTPYIHUYECTBO):

MOHUMATh M UCIIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOM W WHIWBHIYyaIbHOM
paboTHl MPU PEIICHUH KOHKPETHOM OMOJIOTMYECKON MpoOJIeMbl, 00OCHOBBIBATh
HEOOXOAUMOCTh MPUMEHEHHUS TPYHIOBLIX ()OPM B3aUMOJCHCTBUS IIPH PEIICHUH
MOCTaBJICHHON y4eOHOM 3a1a9H;

PUHUMATH 11€]b COBMECTHOM JCSITCIILHOCTH, KOJUIEKTHBHO CTPOUTH JTCUCTBHS TIO
e JOCTWIKEHHUIO: PACIPEACIIATh POJIA, JTIOTOBAPUBATHCS, OOCYXKIATh IMPOIECC U
pe3yJIbTaT COBMECTHOM palbOTHI;

yMEeTh 0000I1aTh MHEHUS HECKOJbKUX JIIOJCH, MPOSBISITH TOTOBHOCTH
PYKOBOIUTH, BBITIOIHATE MOPYYEHUS], TOTUUHATHCS,

IJIAaHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, ONPEACNATh CBOIO POJib (C
y4€TOM TPEANOYTEHUM M BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICUCTBUS),
pacnpeieNsaTh 3aa4d MEXKIY WiICHaMHd KOMAaH[bI, y4acTBOBaTh B TI'PYIIIOBBIX
dbopmax paboTsl (00CYXIeHHs, 0OMEH MHEHUSIMH, MO3TOBBIC IIITYPMbI U UHBIC);
BBITIOJIHSITH CBOIO YaCTh paOOThI, TOCTUTATh KAYECTBEHHOTI'O PE3YJIbTaTa 10 CBOEMY
HaIlpaBJICHUIO U KOOPJIMHUPOBATH CBOU JEHCTBHS C APYTUMHU YJICHAMU KOMaH/IbI;
OIICHUBAaTh KA4eCTBO CBOETO BKJIaga B OOMUHA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITEILHO  C(OOPMYJTUPOBAHHBIM  yYaCTHHKAMH  B3aWMOJICHCTBUS;
CpPaBHHMBATB PE3YJILTATHI C HCXOAHOW 3a/1aueii U BKJIJ] KAKIOTO YieHa KOMaHbI B
JOCTIKEHUE PEe3ylbTaTOB, pPa3AeyiATh chepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTH K MPEIOCTABJICHUIO OTYETA TIepe]T TPYIIIOH;

OBJIAJETh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JEHUCTBUU, KOTOpasd
obecrieurBaeT C(HOPMHUPOBAHHOCTH COIMAILHBIX HABBIKOB M JMOIIMOHAIBHOTO
WHTEJUICKTA MIKOJbLHHUKOB.

B ceepe os6naoenus ynusepcanvHviMu YyueOHbIMU PESYNAMUBHBIMU  OCUCNBUIMU.
CamMoopranu3anmusi:

BBISIBJIATh TPOOJIEMBI JJII pPEUICHHUs] B JKU3HEHHBIX M YUEOHBIX CHUTYaIUsX,
UCMOJIb3Yys OMOJIOTNYECKUE 3HAHUS;

OPUEHTHUPOBATHCS B PA3IUUHbBIX TOJIX0AaX IPUHATHS PEIICHUH (MHAUBUYAJIbHOE,
NPUHATHE PEUICHNS B TPYIIE, IPUHATHE PELICHUN TPYIIION);

CaMOCTOATENIFHO COCTABIIATH AJITOPUTM pEIIeHUs 3amauu (WM €ro 4YacTh),
BbIOMpaTh CcHoco0 penieHuss y4eOHOM OMOJOrMYEecKOM 3agauu C  y4E€TOM
UMEIOIIUXCA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeJIaracMble BApUAHTHI PELICHU;

COCTaBJIATh IJIaH JEHCTBUM (IJIaH pealu3aly HaMEYEHHOIo ajropurMma
pelleHus), KOPPEeKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM C YUETOM IOTYUECHHUS
HOBBIX OMOJOTMYECKUX 3HAHUN 00 U3ydyaeMOM OMOJIOTUYECKOM OOBEKTE;

JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.



CaMOKOHTPOJIb (pediaexkcust):

BJIQJICTh CITIOCOOAMU CAaMOKOHTPOJIS, CAMOMOTHBAITNU U pedIiekcnu;

JlaBaTh aJICKBATHYIO OLIEHKY CUTYaIlMU U TIpeJijiararh MjiaH e€ U3MEHECHMS,
YYUTBHIBATH KOHTEKCT U MPEABUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh MPU
pemieHnr  y4eOHOM OHMOJOTMYECKOM 3ajadyM, aJalTUpPOBaTh pEUIEHUE K
MEHSFOIIMMCST 00CTOSITEIIbCTBAM;

OOBSCHATh MPUUMHBI TOCTIXKCHUS (HEIOCTUKEHUS) PE3YNIbTaTOB JEATEIHbHOCTH,
JaBaTh OILIEHKY MPHOOPETEHHOMY OMBITY, YMETh HaXOAUTh IIO3UTUBHOE B
MIPOU30LIEAIICH CUTYALIHUH;

BHOCUTh KOPPEKTHBBI B JIESITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
WU3MEHUBIIINXCS CUTYaIUH, YCTAHOBJICHHBIX OIMTUOOK, BO3HUKIIINX TPYAHOCTEH;
OLIEHWBATh COOTBETCTBHE PE3yJIbTaTa LEJIH U YCIOBUSM.

OMOIIMOHAJIbHBIM MHTEIIJICKT:

pasnuyaTh, Ha3blBaTh WU YNPABIATh COOCTBEHHBIMH 3MOLMUSMH U 3MOLMSIMHU
APYT'HX,

BBIABIIATH U aHAJIM3UPOBATH IPUYMHBI SMOLIN;

CTaBUTh ce0sl Ha MECTO JIPYroro 4yeioBeKa, MOHUMAaTh MOTHUBBI U HaMEpPEHHS
ApYroro,

PEryIupoBaTh COCOO BBIPAKEHUS IMOLIMMA.

[Ipunsitue ceds u APyrux;

OCO3HAHHO OTHOCUTBCS K APYTrOMY YEJI0BEKY, €r0 MHEHUIO;

IPU3HABATh CBOE MPAaBO Ha OLIMOKY U TaKoe e MpaBo APYroro;

OTKPBITOCTb C€0€ U IPYrUM;

OCO3HABaTh HEBO3MOKHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHHUBEPCAIBbHBIX YUEOHBIX PEryJIATUBHBIX ACHCTBUM, KOTOpas
obecrnieurnBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JHMYHOCTH (BHYTPEHHSS
MO3UIMS JMYHOCTH), U YKU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBICHUS COOOMH,
CaMOJIMCLMIUIMHBI, YCTOMYHUBOIO ITOBEAEHU).

IIpenmeTHbIe pe3yJabTaThl OCBOCHUS MPOTPAMMBI
B no3naBatenpHON (MHTEUIEKTYaIbHOW) chepe:

— TpuoOpeTeHre OMbITa MCIMOIB30BAHUS METOAOB OMOIIOTHYECKOW HAYKU C IIJIBIO

M3y4deHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN W TPOIECCOB: HAOIIO/IEHNE, ONUCAHNE,
IIPOBE/ICHUE HECJIOKHBIX OMOJIOTMYECKUX OIBITOB M AKCICPUMEHTOB, B TOM YHCIIC C
WCITOJIb30BAHUEM aHAJIOTOBBIX M MU(PPOBBIX OMOIOTMUECKUX IPUOOPOB U HHCTPYMEHTOB;

(bOpMI/IpOBaHI/IG YMCHUS UHTCI'PUPOBATH OMOJOTMYECKHUE 3HAHMS CO 3HAHUSIMM U3

OpYTuX y4eOHBIX IpeaMeToB ((pU3HKU, XUMHUH, reorpa@uu, HICTOPUH, OOIIECTBO3HAHUS
UT. 1)



— (opMupOoBaHHE YMEHUN peuarh yueOHbIE 33a4l OMOJIOTHYECKOTO COACPHKaHMS,
BBISIBIISITh ~ NPUYMHHO-CIICACTBEHHbIE  CBA3M,  IPOBOAUTH  KAa4ECTBEHHbIE U
KOJIMYECTBEHHBIE PACUYEThI, IeTaTh BHIBO/IBI HA OCHOBAHUH TMOJTYYE€HHBIX PE3yIbTaTOB;

— (opMupOBaHHE YMEHHs IUIAHUPOBATh y4eOHOE HMCCIEIOBAHWE WU MPOEKTHYIO
paldoTy ¢ yueToM MOCTaBICHHOM Lenu: GopMyIUpoBaTh MPOOIEMyY, TUIIOTE3Y U CTaBUTh
3aa4d WCCIICZIOBaHMS, BHIOMpATh aJCKBATHO MOCTABIEHHOW €M METOBI, JeaTh
BBIBOIbI IO PE3YJIbTaTaM MCCIIEA0BAaHUS WK MPOECKTHOM eATEIbHOCTH;

— (¢opMupoBaHWE  HHTEpeca K  yriayOJeHWI0O  OHWOJOTMYECKUX  3HAHUH
(npennpodunbHas MOAroToBKa U NpodeccuoHanbHasi OpUeHTalNs) U BEIOOpY OHOJIOTUU
KaK IpoUIBHOTO MpeIMeTa Ha CTYIEHU CPEIHEro MOJIHOTO0 00pa30BaHus A Oyayiien
npodeCCUOHATBHON NIEATENbHOCTH, B 00JacTH OWOJOTUH, MEAUIUHBI, SKOJIOTHH,
IICUXOJIOTUH, BETEPUHAPUH, CEJIbCKOIO XO35ICTBA;

— BJAJ€HUE HaBbIKaMH pPabOTbl ¢ uH(poOpManuell ecTeCTBEHHO-HAYYHOI'O
COZIEpKaHUsl, IPEICTABICHHON B pa3Ho ¢opMme (B BHUJE TEKCTA, TAOIUYHBIX JaHHBIX,
cxeM, rpaduKOB, [uUarpamMm, MoOJeNeH, H300paKEHUI), KPUTUUECKOTO aHaIM3a
MH(pOpPMAIH U OLICHKHU €€ IOCTOBEPHOCTH;

— YMEHHUE MHTErpUpOBaTh OMOJIOIMYECKHE 3HAHUS CO 3HAHUSMH JAPYrUX y4EOHBIX
MIPEIMETOB; UHTEPEC K YIIyOJIEHUIO0 OMOJIOTMYECKUX 3HAHUN U BBIOOPY OMOJIOIMH Kak
OpopMIBHOTO NpeIMeTa Ha YPOBHE CpeAHero oOmiero odpa3oBaHMs A Oyaymiei
npodeccHoHanbHON JEATEILHOCTY B 00JAaCTH OHOJIOTHH, MEAHUIIMHBI, DSKOJOTHH,
BETEpUHAPHUH, CEIIbCKOTO XO3SMCTBa, MHUIIEBONH MPOMBIIUICHHOCTH, TCHUXOJOTHH,
HCKYCCTBA, CIIOPTa - UMETh YETKUE MPEACTABICHHUS] O MAaTEPUATUCTUYECKON CYIIHOCTH
T€HOMOB JKMBBIX OPIraHU3MOB U PETYISLMIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (DAaKTOPOB OKPY’KAaIOILIEH Cpelbl, BIUSIOIIMX Ha Pa3BUTHE U
CYIIECTBOBAHHE KUBBIX OPTaHU3MOB, aIallTallui K (haKTopaM OKPYKArOIIel CPeibl;

— 3HaHWE OCHOBHBIX MOAXO0JI0B OMOTEXHOJIOTHUH, UCIIOIb30BAHUS €€ JOCTHKCHHUH B
COBPEMEHHOM >KM3HU UYE€JIOBEKa, OCOOEHHOCTH HCIOJb30BAaHUS KUBBIX OPraHU3MOB IS
MPOU3BOACTBEHHBIX HYXK]] YEJIOBEKa;

— 3HaHUE OCHOBHBIX MOJXO/I0B CEJEKIUU U OMOTEXHOJIOTUHU KYJIbTYPHBIX PaCTEHUH,
XapaKkTepU30BaTb TIEHETHUYECKH MOAU(PUIMPOBAHHBIE  PACTEHUS, OINEPUPOBATH
NOHATUSAMH, THOpPHAM3ALMS, OTJAJIeHHAs THOpPUAM3AlMS, WUCKYCCTBEHHBIM 0TOOD,
reTeposuc, TpaHnchopmalus, MyTareHe3, TeHeTHIECKOe PEJaKTHPOBAHHUE;

— TIOHMMAaHHE  MOJIEKYJSPHBIX ~ MEXaHU3MOB  pealMu3alMi  HAcJEeICTBEHHOM
uH(pOpMaIUU U YMEHHE CBOOOIHO OMEPUPOBATH OCHOBHBIMH MOHATHUSIMHU MOJIEKYIISIPHOI
OMOJIOTUH U €€ COBPEMEHHBIX HAIIPaBJICHUNH — FeHOMUKH, METareHOMHUKH, TPOTEOMUKHU;

— 3HaHUE OCHOBHBIX 3a00JIEBaHUM YENIOBEKa, MEXaHU3MOB UX Pa3BUTHS, croco0ax
UX JUArHOCTUKH U JICUCHUS;



— (QopMHUpOBaHHE YMEHHUS HUCIOJIL30BATh MOHATHHHBIN ammapaT ¥ CUMBOJUYECKHUI
SI3bIK TE€HETUKH, TPAMOTHOE TPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUN, TEOPHH,
3aKOHOB JUISI OOBSCHCHHS HAOIIOZAEMBIX OHOJIOTHYSCKUX OOBEKTOB, SBICHUM U
IIPOLIECCOB, TO3BOJISIONMINX 3A0KUTH (DYHIAMEHT HAYYHOTO MUPOBO33PEHUS.

B ienHoCTHO-OpUEHTAIIMOHHOM cdepe:
— 3HAHUE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUM MOJICKYJISPHOM OHOJIOTHUH
MO3BOJISIET YCHEINIHO peliaTh Takue 3710004HEBHBIE MPOOJIEMbI, Kak OXpaHa
OKpY’KaloIel Cpebl, COXpaHEHHE 30POBbs YeJIOBEeKa, KOHTPOJIb U BOCCTAHOBJICHHE

O9KOCHUCTCM.

TEMATHYECKOE IINTAHUPOBAHUE

Monyas «buorexnosorusi» 7-8 kiaccel (68 yacoB)

TeMbl OcHOBHOE conep:kaHue JlesiTeILHOCTD
IIKOJIbHUKOB
Tema 1. ITonsaTre OMOTEXHONOTUHU. 3a4eM [TpakTuueckas pabora
Buorexnosiorus YEJIOBEKY OMOTEXHOJIOTHH, B UEM «IIpumepsbl
(4 9) UX IIPEUMYILECTBO IEPENT [IPUMEHEHUS
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJIOTHYECKUX

OMO000BEKTHI OMOTEXHOJIOTUH:
MIPOMBITIICHHBIE
MHUKPOOPTaHU3MBI, KJIETKA U TKaHU
pacTeHH, )KUBOTHBIX U YEJIOBEKa,
OMoKaTaIN3aTopHI.

ColIpbe 111 OMOCUHTE3a U OlleHKa
€ro OMOJOTUYECKOM IIECHHOCTH.
OCHOBHBIC UCTOUYHHKH yTIEpO/a,
azota, hocopa, MUKPOITIEMEHTOB.
HccnenoBanne HOBBIX UCTOYHUKOB
CBIPBHsI (BKJIFOYAst BOMPOCHI €r0
IpeaBapUTEIHLHON 00pabOTKN),
pa3paboTKa HOBBIX MUTATEIHHBIX
Cpel, B TOM YHCJIEe BKIIFOYAIOITUX
OMOCTUMYJTISITOPHI U IPyTHE
AJIIEMEHTHI YIIPABIICHUS U
ONTUMU3AIIUU MTPOIIECCOB
ouocunTe3a. MeTobl
ONITHMU3AITUN U TATEILHBIX CPE/.

00BEKTOB B TBOEH
KUZHI.




Tema 2.

Muxkpoouosorust
(12 v)

ITonoxenne npokapuoToOB B
CHCTEME OPraHUYECKOT0 MUpA.
CtpoeHue 0akTepuaaIbHOM KIETKH.
Krnaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [Ipocteie
U CJIO’KHBIE METO/Ibl OKpAIlIBaHUS
OaxTepuil. Duznonorus GakTepuii:
MUTaHue, JbIXaHue, pOCT U
Pa3MHOXEHHUE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(9KCTpeMOGUITHHOCTD,
0COOEHHOCTHU CTPOEHUS KIIETKH).

IIpakTunka.
JlaGopartopnas pabora
«DukcrpoBaHHBIE
npernaparbl OaKkTepuil.
Onpenenenue Gpopmel
MPEIII0KEHHBIX
KYJIbTYpP
MUKpPOOPTraHU3MOB,
HCIIOJIb3YSl IPOCTOM
METOJI OKPaCKM».
JlaGoparopnas padota
«Onpenenenue Tuna

MOJOYHOKHCIIOE U CIIUPTOBOE
opoxenue. @oTorpodHbIC U
XeMOTpodHbIE OAKTEPUH.
Kunernueckoe onncanue npouecca
pocTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHAs! MOJENb POCTA.
Kunerunka rubenm
MUKPOOPTaHU3MOB.

[laTorennsie OakTepuu. YymHas
MajovyKa u 9epHasi CMEPTh,
00TyNn3M, CTOJOHSIK, TYOSpKYIIe3.
Uctopus 60ps0BI ¢
OaKTepHaTbHBIMU UH(PEKUUSIMHU.
Boiina 6eCKOHEUHOCTH
AHTUOMOTUKH TIPOTUB OAKTEPHI.
MexaHu3MBbl IeCTBUI
aHTUOMOTHUKOB. MeXKIIeTOTHASI
KOMMYHUKanus 0akrepuid. YyBCcTBO
KBOpyMa.

[Ipumenenue OakTepuii
yenoBekoM. Kunernueckoe
onucaHue OMOCHHTE3a MPOAYKTOB
MUKpOOpranusMamu. bakrepuu,
KOTOpBIE€ MOT'YT pa3iaratb
TJIACTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE acCOIMALIAN
pPacTeHH C MUKPOOpraHU3MaMu

KJIETOYHOU CTEHKH
METOJIOM OKpAaIlIMBaHUS
no ['pamy» (mipu
HaJIMYHUH PEAKTUBOB).
JlaGoparopnas padota
«IIpurorosnenne
MIPYKU3HEHHBIX
MpernapaToB
MOJIOYHOKHUCITBIX
OaxkTepui».
JlaGoparopnas pabota
«IloceB cmbIBa € pyK Ha
yamku [letpm».
JlaGoparopnas pabota
«Bplaenenne 4ynucTomn
KyJbTYpbl OaKTEpHil.
Merop pa3BeIeHUN.
Merton ucromaroniero
HITPUXAY.
JlaGoparopnas padota
«Mopdonornyeckas
XapaKTepUCTHKA
BBIJIEJIEHHOUN YNCTOMN
KYJIBTYPHI:
XapaKTepUCTHKA
KOJIOHUHU, (hopMa
OaxkTepuii, TUN
KJIETOYHOU CTEHKW.
JlaGoparopnas pabota
«CpaBHeHHE pocTa
MHUKPOOPTaHU3MOB Ha
yarke 0e3 u ¢
no0aBIeHUs




AHTUOHOTHKOBY.
UccaenoBarennckas
pabora «Ilouck
MHKPOOPTaHU3MOB
00J1aIaroImmMx
AHTarOHUCTUYECKOM
AKTHUBHOCTBIOY.
HccnenoBarennckas
pabora «BrimencHue
MOJIOYHOKHCJIBIX
OaxkTepui,
HCCIIEA0BAHUE UX

AKTHUBHOCTH.
HccnenoBaTenbckas
pabota «Briienenue
OaKTepuii MOEe3HBIX
JUISL PACTEHUI.

Tema 3.
JyKapuOTHYeCKHe
OpraHu3Mbl B
OMOTEXHOJIOrMH
(U1ecHeBbIE TPHUOBI,
P OAKH,
Boxopocn) (12 )

[InecueBbie rpuObI MPOAYIICHTHI
OMOJIOTUYECKY AaKTHBHBIX BEIICCTB
OO6m1as XxapakKTEepUCTUKA TPOXKIKEN
caxapomuiieToB. Uctopus
MCITIOJIb30BaHUS IPOXKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHHU.
Texuonoruu BUHOETUS U
XJIeOOIEeUEeHUS,
CIEIUATM3UPOBAHHBIC PACHI
Ipoxokeit. MeTaboam3M JpoxoKei.
Peakiust cnupToBOro OpoKeHu .
ITonydyeHue BTOpUYHBIX
MEeTabO0JIUTOB B Ipoxkax. [[poxoku
KaK MPOIYIEHTHI OMOTOILINB.
[Tonydenue 1eneBbIX OEIKOB B
TIPOAOKAX.

Oco00EHHOCTH BET€TaTUBHOTO U
MTOJIOBOTO PA3MHOKCHHUS Y
TIPOXOKEH, 3HAUCHUE N3YUCHHUS
MHUTO3a ¥ [IATOKWHE3A JIJIS
ONITHMU3AITAN TIPOIIECCOB
KYJIbTUBUPOBAHUS JIPOKKEBBIX
IIITAMMOB, TOHUMAaHUS TTPAYNH
MaTOTEHHOCTH JIPOXKKEH 1 rprOOB,
MOMCKA MUIIIEHEH (PYHTHUITUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
MIperapaToB.

Bonopocnu — nepCcrieKTuBHbIN
0OBEKT JJIs MPOU3BOJICTBA OEJIKa U
yriieBoa0B. bruoTexHonornaeckue
METOJIbl OYMCTKH TBEPBIX,

JlaGoparopnas padota
«Iloxcuer kieTok
IPOXKIKEN B KaMepe
I'opsieBay.
JlaGoparopnas pabota
«OOHapyxeHue
MPOJYKTOB CITUPTOBOTO
OpOXKEHHUS: YTUIOBOTO
CIHPTA U YTIEKUCIIOTO
razay.

JlaGoparopnas pabota
«HaOmronenme
pa3MHOKEHHUs
TPOXOKEBBIX KIIETOKY.
[IpakTrueckas padbora
«ITonyyenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaKTepuin.
[IpakTnueckas padbora
«OCcHOBHBIE BUBI KBaca
U UX XapaKTEePUCTUKA»
«poxoxu u
MOJIOYHOKHCITBIC
OakTepuu,
MIpUMEHSIEMBbIE JIs
MPOU3BOCTBA KBAacay.
[IpakTrueckas pabora
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHS
IPOXOKEH B a9pOOHBIX U




KUIKAX OTXOZ0B U ra3000pa3HbIX
OTXOJI0B MPOU3BOACTB. CTOUHBIE
BOJIbI. CXE€MBbI OUHCTKH.
buodunbsTpsl, a3poTeHKH,

aHa’POOHBIX
YCIOBHSX.
[IpakTnueckas padbora
«MeTo/1bl OLIEHKH

METAHTCHKU, OKCUTCHKH. CBOMCTB

AKTHUBHBIA W U BXOJSIINE B HETO XJIeOONEKapHBIX

MUKPOOPraHu3Mbl. VICIIONIb30BaHUE | IPOKIKEH.

BOJIOPOCJIEN B OUUCTKE CTOYHBIX OcobeHnoctu

BO/I. NIPUMEHECHUS
MPECCOBAHHBIX,
CYILIEHBIX U
MHCTAHTHBIX
TPOFKIKEN.
HccnenoBaTenbckas

pabora «Bnusiaue
(UBUKO-XMMUYECKHIX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKON
npoaykiuu (KBac,
Keup, chIp, XJed u
Tp.)».
UccaenoBarennckas
pabora «Bnusiaue
(hUBUKO-XUMUYECKUX
(bakTopoB Ha POCT
Bogopociu (Chlorella
vulgaris)».

Tema 4.
Hacaeacreennas
ungopmanus (8 1)

HacnenctBeHHOCTE U
W3MEHYUBOCTh — OCHOBHBIC
CBOMCTBA JKUBBIX OPraHU3MOB.
N3menunBocTh. Buasl
W3MEHYUBOCTb.

['en —MaTepuasbHbIA HOCUTEND
HACJICJICTBEHHOCTH U
n3MeHYMBOCTU. HyKknenHoBbie
KUCIOTHIL. JIokanuzanus
TEHETUYECKOr0 Marepuasa B
KJeTKe. [[eleHne KIeToK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJIEKYJISIPHON OMOJIOTHUH.
Tpanckpunuus. TpaHciAnus.
Myrauumu.

[IpakTrueckas padbora
«MoudukarnoHHas
W3MEHYHBOCTD (JTUCTHS,
UTOJIKH C OJTHOTO
JIEpPEBA)».
[TpakTrueckas pabora
«["eH — HHCTPYKIIHS 10
cOOpKe KJIETKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[IpakTrueckas pabora
«Myranus Ha
Oyrepopose (mroboit
O0O0BEKT U3 MpeabIAyLIEeH
paboThI, T/Ie U3BMEHEHHE
WHCTPYKITUU TIPUBEICT
K H3MEHEHUIO
BHEIITHETO BHJIA
00BEKTa)».




Tema 5.
Bupycosorus (6 1)

ITonoxeHnne BUPYyCOB B CUCTEME
oprannudeckoro mupa. CTpykrypa u
XUMHUYECKUN COCTAB BUPYCOB.
Knaccugukaius Bupycos.
Penponykuus Bupycos. Bupycer -
BO30yIUTENN NH(EKIIMOHHBIX
0one3Hel. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

IIpocmotp
JOKYMEHTaJIbHOIO
¢unbMa o BUpycax.
[IpakTryeckas padoTa.
«Meron pazBeIeHUN».
[IpakTnueckas padbora.
«TutpoBanue
OakTeprodaropy.

CBONMCTBA, IPUMEHEHUE.
Bbuonornyeckue Mmetoas! 60psObI €
BUpPYCaMH.

Tema 6. 'ennasn
HHKEHepHs U
OMOTEXHOJIOT UM
(8 1)

OCHOBBI T€HHOM UH)KEHEPHUH.
Bekropa. Cneunduueckue
(bepMeHThI OaKkTepuid.
broTexHOoI0rnu NpoayKIun
0enKoB B OaKTepUaTbHbBIX
KyJbTypax. JoCTHKEHNS TeHHOU
MH)XEHEPUH U OMOTEXHOJIOTUH.
CRISPR/Cas — cucrema
aJanTUBHOTO MMMYHHTETA
Oaktepuii u apxeir. [MO. MeTobl
nonyyenus I’ MO.

[IpakTrueckas padbora
«IHJIOHYKJI€a3bI
pectpukmuu (padbora ¢
HYKJIEOTUITHBIMU
MOCJIeI0BATENLHOCTSIMU
Ha Oymare)y.
[IpakTrueckas pabora
«I'eHHBIE HOKHUIIBI -
CRISPR/Cas
(MonenMpoBaHuEe HA
oymare)».
Urpa-nuckyccus:
«BpMrpai rpaHT Ha
coznaure I MOy.




Tema 7.
buorexHo/sioruu B

JlomecTHKaIyss OCHOBHBIX
JOMAIITHUX KUBOTHBIX;

Juckyccus
«/loMecTukanus, Bce I

’KMBOTHOBOJCTBE COBPEMEHHBIE SKCIIEPUMEHTHI 110 pacTeHUs U )KUBOTHBIE,

8 4) JOMECTUKAIMH JKUBOTHBIX KOTOpPBIE KUBYT PSAOM
(Jucuua, HOpKa | JIp. — C YEJIOBEKOM UM
DKCIEPUMEHTHI HAYYHON HIKOJIBI OJIOMAITHUBAKOTCS ?
akanemuka bemnsiera). MO>KHO JIU CUUTATH
CoBpeMeHHBIE METO/BI B TapakaHa
’KUBOTHOBO/ICTBE: TPAHCIUIAHTALIMS | OJJOMAIlIHEHHBIM
SMOPHOHOB, XUMEPHBIC KUBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHUE. [IpakTrueckas pabora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metoanka
POJIb MAaTOrE€HHBIX KJIOHUPOBAHUS
MHUKPOOPIaHU3MOB U MApa3uToOB B | (MOJAEIMPOBAHUE HA
pa3BUTHUU 3a00JICBAaHUI JOMAITHUX | Oymare).
KUBOTHBIX U OCHOBHBIX M€pax [IpakTrueckas padbora
00pBOBI C HUMH; POJIb TTOJIE3HBIX «CocTaBiieHue paloHa
MUKPOCUMOMOHTOB B OpraHU3Me NUTaHUS )KUBOTHOTO,
XKUBOTHBIX. [lono)xkuTENBHOE U pacuer pacxoio0B Ha
mo6o4YHOE (OTPUIIATETHLHOE) COJICPIKaHUE.
BO3/ICICTBUM aHTUOUOTUKOB Ha UccnenoBarenbckas
OpPraHM3M B XOJI€ JICUCHUS pabora «O1eHka
KUBOTHBIX; LIEIH U 3a]1a4n KauecTBa MOJIOUHOM
BeTeprHapuu. buorexnonorus MPOTYKITUN.
KOPMOBBIX IIPENapaToB.

Tema 8. OCHOBHBIE METO/IbI CEJICKIIHH. [TpakTuueckas pabora

buorexHosoruu B ['ubpuauzamnms. @opmel oTOOPA. «BpIpamBaeM ropox.

PaCTeHUEBOACTBE OCHOBHBIE HaIlPaBJICHUS Kak nposectn

(10 v) CEJIEKIMU: YIy4lIEHUE CKpELIMBAHUE Y

YPOXKAMHOCTH, YCTOMYUBOCTHU K
OMOTHYECKUM U a0MOTUYECKUM
(hakTopam.

OcCHOBHBIE TOAXOJIBI CEICKIIUNA U
OMOTEXHOJIOTHUH KYJIbTYPHBIX
pactenuii, [ ubpuauzamusi,
OTJaJIeHHAs! TUOPUIN3AIHS,
HMCKYCCTBEHHBIN OTOOP, reTepo3uc,
TpanchopMalus, MyTareHes,
T€HETUYECKOE PEIAKTUPOBAHUE).
Ucropus cenexuuu B Poccun u
MUPE, UCTOPUS PA3BUTHUSA
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak uyenmoBek MoxeT
MOUDUITUPOBATH PACTEHUS?

ropoxapy.
[IpakTrueckas padbora
«I"'eHOMHbBIE HOKHULIBI
(MonmemupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
Uccnenoarenbckas
pabota «BripamuBaHnue
pacTeHuil B IpoOUpKe»
(MOXHO
BOCTIOJTb30BaTHCS
pe3yJibTaTaMu
MIPEABIAYIITIX
HKCIIEPUMEHTOB I10
COCTaBJICHUIO
MTATATEIIbHBIX




['ennas umxenepus pacrenuit: Uro
TAKOE T€HETUYECKasi NHKECHEPUS
pacTeHuil. TpaHCTr€HHBIE paCTCHUS.
Mertonbl nonyyenus. O6pa3oBaHue
ONyXOJICH Yy PACTEHUM.
ArpobakTepuanbHas
Tpanchopmanus: Ti-Tia3sMubl.
I'ennt T-IHK. MonekyisipHo-
FEHETUYECKUE MEXaHU3MBbI
Tpanchopmanmu. [ eHeTndeckoe
penaktupoBanue. COBpeMEHHbIE
MOJXO0/Ibl U IOCTHXKEHUS
TE€HETUYECKOT0 PEJAKTUPOBAHUS
pacTeHUil.

Ectp 11 sxu3Hb B mpodupke?
buorexHonorus KyiabTypHBIX
pacTeHu.

pacTBOPOB JJIS
pacTeHwuii).
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