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MNOACHUTEJIBHASA 3AIIUCKA
AKTYyaJIbHOCTh M Ha3HadeHue mnporpammbl. [Iporpamma pa3paboTaHa B COOTBETCTBHH

¢ TpeboBanusiMU DenepaabHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOTO OOIIET0
o0pa3oBaHMs, OPUEHTHPOBaHA Ha OOECIeYeHHE WHAMBHIYAIBHBIX MOTPEOHOCTEH oOyuarommxcs u
HalpaBjieHA Ha JIOCTIKEHHE TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS IMPOTPaMMbl OCHOBHOTO OOIIETO
00pa30BaHMs C YU€TOM BBIOOpa yYaCTHHUKAMU 00pa30BaTENbHBIX OTHOILIEHUH KypCOB BHEYPOUYHOM
JESITeIBHOCTH. OJTO  MO3BOJSET 00ECIIEYUTh €IUHCTBO 00s3arenbHbIX TpedoBannit ®I'OC Bo BceM
IPOCTPAHCTBE IKOJIBHOTO 00pa30BaHus: HE TOJBKO Ha YPOKE, HO U 3a €ro MpeeiaMu.

AKTyaJqbHOCTh peanu3alil JaHHOH MporpamMmbl OOYCJIOBJIE€HAa CaMOH OCOOEHHOCTBHIO
MIPOEKTHO-UCCIIE0BATENbCKON JNEATENIbHOCTH. JTa JAEATEIbHOCTh JISKUT B OCHOBE MO3HABATEIHLHOTO
uHTepeca peOeHka, SBISETCS 3aJOrOM  YMEHHs  IUIAaHMPOBAaTh  JIFOObIE IEHCTBUS M BaKHBIM
YCIIOBHEM YCICIIHON pean3anuu uaei. JIroOble M3MEHEHUsT COBPEMEHHOIo OO0IlecTBa CBSI3aHbI C
MPOEKTaMU U HCCIEAOBaHUSAMU — B HayKe, TBOpPUECTBE, OM3Hece, o0IecTBeHHOM Ku3Hu. [loaTomy
Ba)XHBIM DJIEMEHTOM Pa3BUTHS JIMYHOCTH 00YJaIOLIETOCs SBISIETCS] JOPMHUPOBAHNE OCHOBHBIX HAaBBIKOB
MPOEKTHO-UCCIIEA0BATEIbCKON e TEILHOCTH.

[Iporpammoii mpexycMOTpeHO (OpPMHUPOBAHHE COBPEMEHHOTO TEOPETHYECKOTO YPOBHS 3HAHUH, a
TaKkke€ M MPaKTUYECKOro OIbITa paboThl ¢ 1abOpaTOpHBIM O0OpYyIOBaHHEM, OBJIAJIEHUE MPUEMAMU
WCCIIEIOBATEILCKOW  JICSITEIBbHOCTH. MeETOonbl  OpraHM3aluu  00pa3oBaTeIbHON U Hay4HO-
UCCIIEIOBATENIbCKON  JICATEIbHOCTH  MpelycMaTpuBalOT  (HOpMHUPOBAHHE y  oOyyarommxcs
HECTaH/IaPTHOT'O TBOPUECKOTO MBIIIJICHHS, CBOOO Il CAMOBBIPAYKEHUS U MHIUBUAYAIBHOCTH CYKICHUI.

Jns MIOJTHOTO  y4yeTa TNOTpeOHOCTeH ywamumxcs B IporpaMme UCIIOJIb3YETCs
T GepeHIIMPOBAHHBIA TTOAX0, YTO CTUMYJIHPYET Y4Yallerocs K  YBEIMYCHHIO MOTPEOHOCTH B
WHAVBUAYAIbHON, MHTEIUIEKTYalbHOW M  TO3HABATEIbHOW JIEATEIbHOCTH U PA3BUTUIO HAYYHO-
UCCIIeI0BaTeIbCKIX HAaBBIKOB. IIporpamMmMa craneT BocTpeOOBaHHON B MEPBYIO OYepeb IIKOJIbHUKAMH,
KOTOpblE HMMEIOT CTOMKHMHMHTEPEC W COOTBETCTBYIOIIYIO  MOTHBALMIO K HW3YYEHHUIO IPEIMETOB
€CTECTBEHHO-HAYYHOT'0 [IUKJIa, ECTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B moipocTKOBOM BO3pacTe ydalyecs MposIBIISIOT CBOKO 3aMHTEPECOBAHHOCTD B TOW WJIM MHOW O0JIacTH
3HaHWI, HAYYHOM  HaNpaBJICHMM WM  NpodecCHoHAIbHOW aesTenbHOCTH.  TakuMm oOpazom
MPOUCXOAUT (PopMUpOBaHUE TMO3HABATEIBHON W TPO(ECCHOHATBFHON COCTABISIONICH JTHUYHOCTH,
MIOMOTaeT yJanemycs B OIpe/ieTIeHuU Oynyiero AKHU3HEHHOTO yTH u B
nmpoeCCHOHAIBHOM BBIOOpE TIOCIE OKOHYaHHWsI MKOJbL. [log00HOTO poaa 3aMHTEPECOBAHHOCTH
CTUMYJIUPYET MOCTOSHHOE KeJaHWEe IIKOJbHUKA K MO3HAHUIO0 HOBOTO, PACIIMPEHUIO M YIITYOJICHHIO
COOTBETCTBYIOLIMX 3HAHWH, MOJyYEHHIO HOBBIX B TOM YHCIIE  TNPAKTHUYECKUX HABBIKOB, a TaKKe
MOTHBHUPYET ydalmierocsi Ha nmpogopueHranuio. [I[porpamma HarelrieHa Ha IOMOIIb peOCHKY B OCBOCHUHT
OCHOB OpPTaHU3allMU U OCYIIECTBJICHUSI COOCTBEHHON MPOEKTHO- UCCIIEI0BATEIbCKON IEATEILHOCTH, a
TaK)Xe B IPUOOPETEHUN  HEOOXOAMMOTO OIbITA JUIS

pa®oThl HaJ MHIMBUAYAJIBHBIM HCCIEIOBAaHMEM WIM  TpoekToM. [Iporpamma momoxer
HIKOJBHUKY B 00JIee TIyOOKOM M3yYeHUH WHTEPECYIONIEH ero 00IacTH €CTECTBEHHBIX HAyK, a TAKXKeE B
nproOpEeTeHNH BaXXHBIX COLMAIBHBIX HABBIKOB, HEOOXOAMUMBIX JUISI MPOAYKTUBHOW COLMANIM3ALNU H

(dbopMUPOBAHUS TPAXKTAHCKON TTOZUITUH:

—HaBbIKAa CAMOCTOSATEIBHOIO PEIICHNUs AaKTYyalbHBIX HCCIIEJOBATEIbCKUX WM NMPAKTUYECKUX 3a/1ad,
BKIIIOUAIONIETO B ce0s yMEHHE BUIETh U AHAIW3UPOBATH MPOOJIEMBI, HYKIAIOIINECS B PEIICHUH,
YMEHHE JIETATbHO TpopabdaThiBaTh | PEAM30BBIBATH CIIOCOOBI paObOTHI C HUMH, YMEHHE TIAHUPOBATH
COOCTBEHHYI0O pPabOTy M CaMOCTOSTEIbHO KOHTPOJHUPOBATH CBOE MPOJBMKEHHE K IKEITAEMOMY

pe3yibTary;



—HaBbIKa TEHEPUPOBAaHUA U OQPOPMIICHUS COOCTBEHHBIX HJEH, OOJEYCHHS HX B YAOOHYIO A
pacripocTpaneHus Gopmy;

—HaBBIKA YBAKXHUTEIHLHOTO OTHOIICHUS K YYXXUM B3TJISIIaM U UesiM, 0QOpMIICHHBIM B paboTax APYyrux
JIOJICH, IPYTUX aBTOPOB — BIIAJICIIBIICB HHTEIUICKTYaIbHOW COOCTBEHHOCTH;

- HAaBBIKA IMYOJIMYHOTO BBICTYIUICHUS Tepe OOTBIION ayUTOPHEH, apryMEHTUPOBAHMSI M OTCTAaUBaHUS
CBOGH TOYKH 3pEHHsI, OTBETOB HA BOIPOCHI CBEPCTHHKOB W B3POCIHBIX, YOCKICHUS JPYTHX B CBOCH
MpaBoOTE, MPOJBHKCHHSI CBOUX HJCH; —HaBbIKa PabOTHl CO CHEIHATM3UPOBAHHBIMU KOMITBIOTEPHBIMU
porpaMMaMu, J1adopaTOpHBIM 000pYJIOBaHHWEM, TEXHUYECKHUMH YCTPONCTBaAMH, OUOINOTECUYHBIMH
dboHIAMM W HMHBIMH pecypcamMH, ¢ KOTOPBIMH MOXET OBITh CBsI3aHA MPOEKTHO-HUCCIICI0BATEIILCKAS
JESTeIbHOCTh IIKOJIbHHKA.

Kpome Toro, pabora INKOJBHMKA HaJl TPOCKTOM WJIM HCCIEAOBAaHHEM OYAET CII0COOCTBOBATH MU

Pa3BUTHUIO CTO aJICKBaTHOM CaMOOIICHKH.

BapuanTsl peasu3zauuu nporpaMmmbl 1 (POpMbI NPOBeIeHUS 3aHATHIA.

Jannass mporpamma paccuuTaHa Ha pa0OOTy co IIKOJbHUKaMu & Kiaccos. [lenarory
BaXHEE aKIIEHTUPOBaTb CBOE BHUMAaHHE HE CTOJbKO Ha KauecTBE pe3yibTaTa IPOEKTa WIH
UCCJIEIOBaHMsI, CKOJIBKO Ha TOM, YTOOBI y4alluiics Moayvall 3HaHHUs B TOM YHCJIE M YepPe3 BBIOTHEHUE
IPAKTUYECKOIO 3aJaHMsl, JeJial BbIBOJbI U YMO3AKJIIOUEHUS Ha OCHOBAHWU CBOErO HCCIIECOBAHMSI,
YUUJICS CPAaBHUBATh €ro pe3ylbTaThl C TEOPETHYECKHMM MAaTEpHUaJOM W HCCIEAOBAHUSIMH JPYTUX
HIKOJBHUKOB. TakuM oOpa3oM, IIKOJIBHUK OCBOMT OCHOBBI  IPOEKTHO-UCCIIEOBATEIbCKOMN

ACATCIIBHOCTH U an/Io6peTeT HaBbIK KPUTHYCCKOTI'O OTHOUICHUA K MaTCpUally.

BOCIIMTAHHS.

OcobenHocTH padoThI YUUTEJIs 10 IPOrpamMMme.

3agaua yuuTessl COCTOMT B TOM, YTOOBI CONPOBOXAATh Mpolecc NpoQecCHOHANbHON OpHEeHTalUuH

IIKOJIbHMKA, PAacKpbIBasi MOTEHIMAN KakJIOT0 4Yepe3 BOBJIEUEHHUE B MHOTOOOPa3HYIO JESTENbHOCTD,

OpPraHM30BaHHYIO B pa3HbIX Qopmax. [Ipu 3TomM pe3ynabTaToM pabOThl yduTesdsl B MEPBYIO OYEPEIb

ABJIAECTCS JIMYHOCTHOE Pa3BUTHE ydamlerocs. JIMUHOCTHBIX pe3yabTaTOB YYUTENb MOXET JOCTHYb,

yBJIEKas YYEHUKAa COBMECTHOW M MHTEPECHONM UM O00OMM JAESTEIbHOCTHIO, YCTaHABIIMBAs BOBpPEMs

3aHATUH JOOpO’KENaTeNbHy0, IOJJIEPKUBAIONIYI0 aTMoc(depy, Hachllas 3aHATUS LEHHOCTHBIM
conepxkanueM. I IpumepHas cxema npoBeAeHUs 3aHATUI IO POTpaMMe:

1.00BsiCHEHHE TEOPETHUECKOr0 MaTepHraa 1o TeMe.

2.IToaroToBKa K SKCHEPUMEHTAIBHOMY 3aHATHIO, 00CYX/I€HUE OOBEKTOB JUIsl MPAKTHYECKOTO 3aHSTHUS.
3. IlpoBeneHHE NpPaKkTUYECKOIO 3aHATHS — OCHOBHAs 3aJaya OCBOEHHME METOJOJIOTMH JaHHOIO
HKCIIEPUMEHTA.

4.1lo OKOHYAHUU MPEIJIOKUTH JETSIM, KOTOPhIE 3aMHTEPECOBAIIUCH JAHHBIM 3KCIIEPUMEHTOM, Pa3BUTh
€ro B HCCJIEJIOBATEIbCKUNA MpOeKT. Jljig 3Toro HeoOXoauMo OOCYAUTH OOBEKTHI, KOTOPHIE YUEHHUK
Oyzer uccaenoBarb, COCTaBUTh TUIaH KCIIEPUMEHTA.

5.IIoMoub yueHUKY NpoaHaIN3UPOBaTh PE3YJIbTAThl SKCIIEPUMEHTA.

OneHuTs pe3yabTaThl IPOEKTHO-UCCIENOBATEIBCKON ACATEIbHOCTH IIKOJIBHUKOB MOXKHO B ITPOLIECCE

3alIUThl UIMU CBOMX pabOT B paMKax IIKOJBHOW Hay4yHO-NIPAKTUYECKON KOH(pepeHunu.

COJIEP)KAHUE KYPCA BHEYPOUHOM AEATEJbHOCTH

Monayab «buorexnonorus» (34 yaca)
1. Buomexnonozusn (4 uaca)

[lonartue OuoTexHOJOrMH. 3adeM YENOBEKY OHMOTEXHOJOIMHM, B YeM uX



NPEUMYILECTBO  TMeped XUMHYEeCKHMM CcuUHTe30M. OcHOBHbIE OHOOOBEKTHI  OHOTEXHOJIOTHH:
MPOMBIIIJICHHBIE MHKPOOPTAaHW3MBI, KJIETKM ¥ TKAHW pPACTEHUH, JKUBOTHBIX U YEJIOBEKa,
ounoxkatanu3atopsl. [Ipaktraeckas padora «IIpumepbl mpuMeHEeHHsI OMOJIOTHUECKUX 0OBEKTOB B TBOCH
KUIHIY.

Coipbe u1a OMOCHHTE3a M OLEHKa ero OMoJIornyeckoil neHHocTH. OCHOBHbIE MCTOUYHUKH YTIEpoa,
a3ora, Gocdopa, MUKPOIIIEMEHTOB. MccieqoBaHne HOBBIX UCTOYHUKOB ChIPbsS (BKJIIOYAsi BOIIPOCHI €r0
Mpe/IBapUTeNIbHON 00pabOTKH), pa3paboTKa HOBBIX MHUTATEIBHBIX CpPEd, B TOM YHCIE BKIIOYAIOLINX
OMOCTUMYJSATOPHI U JIPYTHE 3JIEMEHTHI YIPaBICHUS U ONTHMU3ALUHU MIPOLECCOB OMOCHHTE3a. MeTo b
ONTUMU3ALUU MTUTATENBHBIX CPE/I.

2. Mukpoouonozusn (12 uacos)

[TonoxxeHne NPOKApHOTOB B cHCTeMe opraHudyeckoro mupa. CTpoeHue OakTepHaTbHOM KIIETKH.
Knaccudukanus Oaxrepuii. Mopdomnorus Oakrepwmii. [IpocTeie W CIOXHBIE METOABI OKPAIIUBAHUS
Oaxtepuil. duznonorust 6akTepuil: MUTaHUE, JbIXaHUE, POCT U Pa3MHOKEHUE. 3HAKOMCTBO C IOMEHOM
Apxen (3KCTpeMoPUIBHOCTD, 0COOCHHOCTH CTPOSHHUS KJIeTKH). JlaboparopHas padoTa
«DukcupoBaHHbIe Tpenapartsl 6akTepuit. Onpenenenue GOpMBI MPEIOKEHHBIX KYJIbTYp
MUKPOOPTraHU3MOB, UCIOIB3YsI MPOCTOI MeToa okpacku» JlaboparopHas padota «Onpenenenue Tuna
KJIETOYHOW CTEHKU METOJIOM OKpalllMBaHUs 110 ['pamy» (IIpU HaJIMUUK PEAKTHBOB).

MonouHokucaoe U cnupToBoe Opokenue. PoroTpodHbeie U XeMoTpodHble OakTepun. Kunetnueckoe
ONHMCaHUE MPOLECCa POCTa MUKPOOPTraHW3MOB. DKCIIOHEHIMAJIbHAs MOJEIb POCTA. Kuneruka
rubenn MukpoopranusmoB. Jlaboparopnas pabora «IIpuroroBieHue NPUKU3HEHHBIX IPENapaToB
MOJIOYHOKHCIBIX OakTepuit». Ilarorennsle 6akrepun. UymHas nmajoyka U yepHas CMEpPTh, OOTYIIU3M,
CTOJOHSK, TyOepkyne3. Mctopusi 60ppObl ¢ OakrepuanbHbIMU MHOekuusMu. JlaboparopHas pabora
«IToceB cmbiBa ¢ pyk Ha vamku Ilerpm». JlabopartopHas paGora «BblaeneHue 4uCTON KyJIbTYpPbI
Oaktepuii. Meton pasBenenuii. Merton ucTomaromero ImrTpuxa». Jlaboparopnas pabota
«Mopdonoruueckas XapakTepUCTUKA BbIIEIEHHOW YHUCTOM KYyJbTYpPbl: XapaKT€pPUCTHKAa KOJOHMH,
¢dopma GakTepuil, TUI KICTOYHON CTEHKI.

BoiinHa OeckOHEYHOCTH: AHTUOMOTHKM MNPOTUB OakTepuil. MexaHU3Mbl JeHCTBUH aHTHOMOTHKOB.
Mexkierounass KoMMyHuKamus Oakrepuii. UyBcTBo kBOpyma. JlaGoparopnas paborta «CpaBHeHHE
pocTa MUKPOOPTaHU3MOB Ha Yaike 0e3 U ¢ 100aBieHus: aHTHOMOTUKOBY MccnenoBaTenbckas padbora
«ITorck MUKpOOPraHU3MOB 00JIAAAIONINX AHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Ipumenenne  Oakrepuil  yenmoBekoM. KwuHeTnueckoe  omucaHue  OHOCHMHTE3a  IPOAYKTOB
MHUKpOOpranu3Mamu. bakTepum, KoTopple MOTYT pasjarate IUIacTHK. MccnenoBarenbckas pabora
«Bblenenrne MOJIOUHOKHUCIIBIX OaKTepHil, HCCIeI0BaHUE UX aKTUBHOCTH.

Mukpoopranu3msl B arpoOuoTexHosoruu.  MICKycCTBeHHbIE — accOLUMaluu  pacTeHud ¢
Mukpoopranusmamu. Mccnenosarensckas pabota «BpiieneHue 0akTepuil Mone3HbIX 7S pacTeHUID.

3. dykapuomuueckue opeanuzmul 6 Guomexno0zuu (niecHesvle 2puodsbl, OpoxcxHcu, 6ooopociu) (12
uacoe).

[InecHeBbie TPUOBI TPOAYIICHTHI OMOJIOTHYECKU AKTUBHBIX BEILECTB.

OO0mass XxapakTepucTHKa JIPOXOKEH caxapoMHUIeTOB. VIcTopus WCIONB30BaHUS JIPOXOKEH B
TPaTULIMOHHON OMOTEXHOJIOTHH. TEeXHOIOTUN BUHOACTHS U XJIeO0NeueH s, CTICIIMaTN3uPOBAaHHbIEC PAChl
npoxokei. Metabonuam aposxokeit. Peakmus cnuproBoro 6poxenus. JlabopatopHas pabora

«[loncuer kierok apoxxkeir B kamepe [opsieay. JlabopaTopHas pabota «OOHapyKeHHE MPOTYKTOB
CHUPTOBOTO OPOXKEHHMSI: STUIOBOTO CIIMPTA U YIIIEKUCIOro razay. [lonydyenne BTopuyHbIX METaO0IUTOB

B ApoxoKax. JIposkku Kak MpoayleHTbl OnoToriuB. [Tomydenne 1eneBbix OSIKOB B IPOAOKAX.



Oco0eHHOCTH BEreTaTUBHOIO U MOJIOBOI'O Pa3MHOKEHUS Y APOXKEH, 3HAUCHNE U3YUYEHUSI MUTO3a U
UTOKMHE3a [  ONTHUMM3AIMH MPOILECCOB  KYJIbTUBUPOBAHUS APOXIKEBBIX HITAMMOB,

MOHMMAaHUS MIPUYMH NAaTOr€HHOCTH JIPOXKeH 1 rpuOOB, MOMCKa MUILIEHEH GbyHTUIUAOB U

pa3paboTKU HOBBIX JIEKapCTBEHHBIXIIpenapaToB. JlaboparopHas pabota «Habmoaenne

Pa3MHOXKEHUs IPOACKEBBIX KieToKy. [IpakTtuueckas padora «[lomyuenue TBopora u kedupa Ha OCHOBE

MOJIOYHOKHCIBIX OakTepuit». Ilpaktnyeckas pabora «OCHOBHBIC BUABI KBaca M MX XapaKTEPUCTHUKA»

«ApoxcKkd M MOJIOYHOKHCIIBIE OakTepuu, MpUMEHsiEeMble AJis MPOM3BOACTBAa KBaca». [IpakTtuyeckas

pabora «CpaBHHUTENbHBIM aHATN3 pa3BUTHS APO}XOKEH B a’dpOOHBIX M aHAIPOOHBIX YCIOBHIX).

[Ipaktnueckas pabota «MeTOnbl OICHKH CBOWCTB XJICOOMEKapHBIX Jpoxoked. (OcoOeHHOCTH

MPUMEHEHUS TPECCOBAHHBIX, CYLIEHBIX M HMHCTAHTHBIX Apoxoken». HWcciemoBatenbekas pabota

«Bnusaue ¢Gu3nKo-xuMHUecKuX (PaKTOPOB Ha KAadyecTBO OMOTEXHOJIOTMYECKOH MpOAyKUuu (KBac,

kedup, coIp, Xaed u ap.)».

Bomopocian — nepcnekTUBHBIN OOBEKT /I MPOU3BOJICTBA O€lika U yIieBoJ0B. buorexHomorunueckue
METOJIbl OYMCTKU TBEPABIX, KUIKUX OTXOJIOB U ra3000pa3HBbIX OTXOJ0B MPOU3BOJCTB. CTOUHBIE BOJBI.
CxeMmbl OUnCTKU. BUOQUIBTPBI, a3pOTEHKHU, METAHTEHKH, OKCUTEHKH. AKTUBHBII UJI M BXOJAILIUE B
HEro MHUKpoopranusmbl. lcronb3oBaHue BOJOPOCTE B OUYMCTKE CTOYHBIX BoA. McciemoBaTenbekast
pabora «BiusiHue pusnko- xumMudeckux paxropos Ha poct Bomopociu (Chlorella vulgaris)».

4. Hacneocmeennasn unghopmauusn (8 uacos)

HacnencrtBeHHOCTD M MN3MEHYMBOCTD — OCHOBHBIE CBOICTBA KUBBIX OpraHU3MoB. MI3MeHUnBOCTh. Buibl

M3MEHUYUBOCTD. [IpakTuyeckas pabora «MoaudukamoHHas U3MEHUYUBOCTh (JINCThS, UTOJIKU C OJHOTO

TIEpeBa)».

['en — MaTtepuanbHBIi HOCUTENb HACJIEICTBEHHOCTH W WM3MEHYMBOCTH. HyKJIEHHOBBIE KHCIIOTBHI.

Jlokanuzammsi reHeTuyeckoro marepuana B kierke. [enenue knetok. Permkanus JJHK. OcHoBHas

J0rMa MoJIeKyJIsipHO# Ouosnorun. Tpanckpunums. Tpancnauusa. Myranuu. [Ipaktuueckas pabota «I'eH

— MHCTPYKILIHS 110 COOpKE KIETKHU (Ha Oucepe uiau KoHCTpyKTope)». [IpakTudeckas paborta «Myrtamus Ha

OyrepOpozae (000i1 00BEKT U3 MpeAblayleld paboThl, T/A€ W3MEHEHHE WHCTPYKIUU MPUBEACT K

N3MCHCHHIO BHCIIHCTO B A O6’beKTa)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BUPYCOB B CHUCTEME OpraHu4eckoro mupa. CTpyKTypa W XUMHYECKHUA COCTaB BHUPYCOB.
Knaccudukanus BupycoB. Penpoaykius BupycoB. [IpocmoTp mokymeHTansHOrO GuiibMa 0 BUpycax.
Bupycel - B030ymutenu uHGEKIUOHHBIX OonezHell. OnkoBHpychl. bakrepuodaru: crpoeHue,
cBoiicTBa, mpumeHeHue. [Ipaktuueckas padora. «Mertoxa pazseaenui» [Ipakruaeckas padoTa.
«TutpoBanue 6akTepuodarosy. buonornyeckue

MeTObI OOPHOBI C BUPYCAMH.

6. I'ennan unicenepusn u 6uomexnonozuu. (8 uacos)

OcHoBbI TeHHON nHXXeHepun. BekTopa. Criennduaeckue ¢pepmenTsl 6aktepuit. [IpakTudeckas padora
«OHJIOHYKJIea3bl PECTPUKIUKN (paboTa C HYKJICOTUIHBIMU TOCIEIOBATEIILHOCTSIMH Ha Oymare).
buorexHonoruu npoaykiuu 6e1KoB B OaKTepUaAIbHBIX KYIbTypaX. JloCTHKeHHs] TeHHOW UHXKEHEPUH U
OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa amanTHBHOIO HMMMYyHHTeTa Oaktepuii u apxeit.lIpakTuueckas pabora
«[ennpie HOXxHUIBI - CRISPR/Cas (mogenupoBanue Ha Oymare)» 'MO. Meronsr nmonydenus ' MO.
Urpa-nguckyccus «Beiurpaii rpant Ha cozganue I'MOy.



7. Buomexnonozuu 6 jxcusommnoeoocmee (8 uacos)

JloMecTuKanus OCHOBHBIC JTOMAIIHWE YXUBOTHBIC; COBPEMEHHBIE DKCIEPUMEHTaX IO JOMECTHKAIIUN
KUBOTHBIX (MICHIIa, HOpPKA M Jp. — OKCHEPUMEHTh HAyYHOW IIIKOJIBI akaJieMHUKa bensiena).
Huckyccus «/lomecTukarys, Bce JIM PaCTCHUS U )KHUBOTHBIC, KOTOPBIC )KUBYT PSJIOM C YEIIOBEKOM HM
0JIOMaNTHUBAIOTCSA? MOXKHO JIM CUMTATh TapaKkaHa OJ0MAITHEHHBIM KUBOTHBIM?».

CoBpeMEeHHBIE METOABl B JKUBOTHOBOJCTBE: TpPAHCILIAHTAIMSI SMOPUOHOB, XHMEPHBIC KHUBOTHEIC,
kioHupoBaHue. [IpakTudeckas padbora «MeToanka KJIOHHPOBaHUS (MOJEIMPOBaHUE HAa Oymare).
OcHOBHBIE 00JIC3HU KUBOTHBIX U POJb IMATOTCHHBIX MHKPOOPTaHW3MOB | MAapa3UTOB B Pa3BUTHHU
3a00J1€BaHUN JIOMAITHUX JKMBOTHBIX W OCHOBHBIX Mepax OOpbObl C HHUMH, POJb IOJIE3HBIX
MHUKPOCUMOHMOHTOB B OpraHu3Me KHBOTHBIX. llomoxkurenbHoe ¥ 1OOOYHOE (OTpHUIATEIBHOE)
BO3JICCTBUU aHTUOMOTHKOB HA OPTraHW3M B XOJI¢ JICYCHHS KUBOTHBIX; IIEJU W 3a/1aud BETCPUHAPUH.
buorexHnonorusi kKopMoBbIX TpemapaTtoB. lIpaktuueckas pabora «CocTaBlICHHE palMOHA MMHTAHUS
JKUBOTHOTO, pacueT pacxoJ0oB Ha cojaepkaHue». MccmemoBarenbckas pabora «OleHKa KadecTBa

MOJIOYHOM MPOAYKLIUN.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacoes)

OcHoBHble MeToAb! cenekiuu. ['nopunnzanus. @opmsl or6opa. OCHOBHBIE HANIPABIICHUS CEJICKIIMU:
yIy4IllIeHUue YpOKaHHOCTH, YCTOWYMBOCTH K OMOTHYECKUM U abnoTudeckuM ¢akropam. [Ipakruueckas
pabota «BbIipamuBaeM ropox. Kak nmpoBecTu CKpeluBaHue y ropoxan.

OCHOBHBIE MTOIXObI CEIEKLIUU U OMOTEXHOJIOIMU KYJIbTYpHBIX pacTeHui, | mbpuansanus, otaaneHHas
ruOpuan3anys, HCKYCCTBEHHBIM OTOOp, reTepo3uc, TpaHchopMalus, MyTareHe3, T€HETHYECKOoe
penaxktupoBanue). Mcropus cenekuuu B Poccum u mupe, MCTOpUsI pa3BUTHS BaXKHEHIIMX COPTOB
KYJIBbTYPHBIX PACTCHHM.

Kak uenoBexk MokeT MoauduuupoBaTh pacteHus? [‘eHHas uHXKeHepus pacteHuil: Yto Takoe
reHeTHYecKas MHKeHepus pacTeHuid. TpaHcreHHele pacteHus. Metoasl noiydenus. OOpa3oBaHue
ormyxoJjieil y pactenuii. Arpobdakrepuanbhas Tpancopmarius: Ti-masmuast. ['enst T-JTHK.
MonekynsipHO-TEHETUUECKHE  MEXaHW3Mbl  TpaHcpopMmanuu. ['eHeTMdyeckoe peJaKkTUPOBaHUE.
CoBpeMeHHbIE MOAXO0AbI U IOCTUKEHUSI TEHETUYECKOT0 PEIaKTUPOBAHUS PACTEHUH.

[TpakTudeckas padora «I eHOMHBIE HOXHHUIIBI (MoaenupoBanue pabotel cucrembl CRISP-Cas).Ects

I KU3Hb B IpoOupke? buoTexHomorus KyinbTypHBIX pacteHuil. MccnenoBarenbckas paboTa
«BpIpamuBanue pacTeHUid B HpoOUpKe (MO’XXHO BOCIOJIB30BATHCS pe3yJIbTaTaMu MPEAbLIYIINX

AKCIIEPUMEHTOB 110 COCTABJICHHUIO MUTATEIBHBIX PACTBOPOB ISl PACTEHUMN )».

Moayab «MoJjiekyJIsipHbIe 0CHOBBI cejiekunm» 9 kiace (34 yaca)

1. Monexynapunasa ouonozus. (20 uacos)

OcHOBHBIE BE€XH Pa3BUTHUS MOJIEKYJIIPHOM OHMOJIOTHH.

HyxnieunoBble kucinoTsl. OCHOBHbIE TPUHIUIBI cTpoeHus. [Ipaktuueckas padota «Boiaenenune JHK u3
Oanana». [Ipaktudeckas padora «Moxenb JIHK-opurammy». Ilpaktuueckas pabdorta «OmnpeneneHue
kayectBa npenapaTtoB JJHK ¢ momomisio ciekrpodoTomerpum» (Ipu Hanu4uu 000pyI0BAHUA).
Matpuynsle cuHTE3bl. Perummkanuss — OCHOBa KIETOYHOro aAeneHus. lIpuHOuMNBEl pernimkanuu.
[TpakTuyeckas pabora «PernmkaruBHas MammHa (Urpa-neMoHcTparus)». [IpakTuueckas pabora
«[TP (Monmens amrmudukaims Ha Oymare)y.

Myrtauuu. Yro BbI3biBaeT usmeHeHus B crpoennu JAHK. Tlpunnunel penapanuu. Tpanckpunuus.
[IpakTuyeckas padora «Cuiia mpoMOTOpa».

['enetndeckuit kox. [IpakTudeckas padbora «Pemienne 3a1a4 Ha rTeHETUISCKUM Ko/» TpaHCsIus.



[IpakTrueckas padora «DoaauHT OEITKOBY.
Opranusanus reHoma BupycoB [IpoTHBOBUpPYCHBIE CPECTBA, MEXaHU3MBI UX JEHCTBUS.

Opranuzanus reHomMa OakTepuii AnTHOaKTEpUATbHbIC Ipenaparsl.
HccnenoBatensckas padora «PacnpocTpaneHue aHTHOMOTUKOPE3UCTEHTHBIX OakTepuit» OpraHu3anus
reHoma sykapuor I['eHomHOe penaktupoBanue. Ilpakrtudeckas pabora «PaboTa B COBpPEMEHHBIX

reHeTuueckux Oasax maanHbix. [IpoBenenue In Silico ananu3a mociea0BaTeIbHOCTEH TCHOBY.

2. Monexynapmusie ochoevl zenemuku (20 uacoes)

[Ipenmer reneruku. KpaTkas uctopusi pa3BUTHs NPEACTABIECHUS O HACIEICTBEHHOCTH.

Ot rena k npu3HaKy: Kak packpacuTb KoTa. Yto Takoe npusHak? ITyTe oT rena 1o npusHaka. Myranuu.
Amnenu. 'eTepo3urorsl ¥ roMos3urorsl. /lIoOMMHaHTHBIE M peLecCUBHble  auienu. PoiseBas urpa
«Amtenny. MccenoBatenbckuii MpoeKT MyTareHHbIe ()aKTOPEHI.

['eHbl cTpOsT OpraHu3M. BkitoueHue 1 BHIKITIOUEHHE 00JbIIoro Habopa reHoB. Kak KiIeTku MOHUMAIOT,
KaKHe reHbl JOJDKHBI padboTath. PoneBas urpa «Cynp6a knetkuy». I'ensi-nepexmovarenu. [Ipakruueckoe
3a/laHue «AJTOPUTMBI JUIsl KIIETOK».

JluckpeTHoe HacielOBaHUE MpPU3HAKOB. 3akOHbl MeHzens: OIuH reH - OoAuH npu3Hak. Cxema
CKpeUIMBaHUsA. 3aKOoH eJuHooOpa3us TuOpUIOB MepBoro mnokojeHus. [Ipaktuueckoe 3amgaHue
«EnuHooOpa3zue mnepBoro IMOKOJIEHUS». 3aKOH pacIlelUIeHHUs] MPU3HAaKa BO BTOPOM IOKOJIEHUHU.
IIpakTnueckoe 3amaHue «PacimierieHue BO  BTOPOM IOKOJIEHUMW». McciaenoBaTenbCKUil IPOEKT
«3akonsl I'. MeHzens B 3KCIEpUMEHTEY.

3akoHbl MeHzems: HECKOJIbKO TEHOB - HECKOJBKO IPHU3HAKOB. JIUTMOpHIIHOE CKpelldBaHUe.
HezaBucumoe pacxoxaenue xpomocoM. Ilpaktuueckoe 3ananue «Pemerka [lenneray. CuenneHHoe
HaCJIEJOBaHUE.

B3aumoneiictBue reHoB. AmienbHoe U HeawienbHoe. [IpakTiuueckoe 3anatue «B3anMoaelicTBrs reHOB
(MozenMpoBaHUWE CHHTE3a M TpPAHCIOpTAa NHMIMEHTa B KIeTKy)» Omnpenenenue noia. IlomoBble
xpoMocombl. CaMilbl U caMKH. BrusHue hakTopoB OKpyskaromiei cpepl. XpOMOCOMHOE OTpeieTIieHre
nosia. [lonoBele  xpomocoMmsl. IIpaktudeckoe 3amanue «HacimenoBaHue, CLHEIUIEHHOE C MTOJIOMY.
[Tpobnema nonoTHUTENBHON X-XpOMOCOMBI y KEHIUH. Tpex1BeTHbIe

KOIIIKH.

3. Monexkynapuuie ocnoewl cenexkyuu (28 uacoes)

['ens! B nomynsanusax: Bequkoe paBHoBecue. [lonmymsanus. HacToTel BCTpe4aeMOCTH NMPU3HAKA U aJlJIeIsl.
VYpaBuenune Xapau-Baiin6epra. [Ipaktuueckoe 3aganne «4acToThl ajuiesnei, TeHOTUIIOB U (PeHOTHIIOBY.
HccnenoBaTtenbCckuil MpPOeKT «AHANU3 TEHETUYECKOM CTPYKTYpbl MOMyNISIMU (HA OCHOBE 3aKOHA
XapauBaitubepra)y. Ilomynsnun MeHSIOTCS: YMCICHHOCTb, MHUTpalUs U BbIOOp cympyra. daktopsl,
KOTOpBIE BBIBOJAT MOMYJISLUIO U3 paBHOBecHs Xapau-Baiin6epra. YuciaenHocTs nonyisnuu. Ponesas
urpa «Oddexkr ocHoBatens». PoneBas  urpa  «Iddext OyThuTIOUHOTO TopibimKay. Jperd
T'€HOB.

Myranuu. HecinygaitHoe ckpemyBanue. M3omsanus.

[Tonynsammy MEHSIOTCS: €CTECTBEHHBIN 0TOOP. MeXaHu3M JAeHCTBUS €CTECTBEHHOTO 0TOOpa. [IBroKyImii
or6op. Ponesas urpa «EctectBeHHBIN 0TOOp». MoaupukanuonHas n3MeHYUBOCTb. CTaTUCTHUYECKHUE
0COOEHHOCTH MOJU(DHUKAIMOHHON H3MEHYMBOCTH. MccienoBarenbckue paboTsel «MoaudukannoHHas
MU3MEHUYMBOCTb PACTCHHUH B IIPENIENIAX BALIETO MECTa )KUTEIbCTBA.

HacnenoBanue KonudecTBeHHBbIX Npu3HAakoB. KonnmdecTBennele mpusHaku. (CpenoBas W3MEHUYMBOCTD

npusHaka. Kospounuent nacnegyemoct npuszHaka. Oteet Ha oT00p. IIOMCK reHOB KOJIMYECTBEHHBIX



npu3HakoB. OHOHYKJIEOTHIHbIE BapuaHThl reHoB. JHK-unn. [TomHOreHOMHBIN aHaIU3 accolMaluu.

«Owmpb» Hast reHoMoM. [Toctrenomuast apa. O0partHas reHeTrka. « OMHKCHBIS» HcciieoBanus. [IpoTeom,

MetabosioM. [IpakTuyeckoe 3aanue « ATpOHOMBIY.

JlomecTukanus ¥ UEHTPhl TE€HETUYECKOro pasHooOpasus. I[loucku pacTeHHil ¢ «XOpPOIIMMU»

MpU3HAKaMU i 4yenoBeka. [leHTphl reHeTnyeckoro pasHooOpas3us. Hukomaii VBanoBuy BaBuios.

Cenexkuusa. KomOunanmonnas u rtuOpuaHas cenekuusi. [ereposuc. IlpakTuueckoe 3amaHue

«["omosioruueckue psibl HaCJIeICTBEHHOU U3MEHYMBOCTH.

CoXpaHUTh 1 U3YYUTh TeHBI, 4YTOOBI MeHATh Oynaymee. Kak mNpaBWIBHO XPaHHUTh TEHBI.
Konnmeknun TEHETUYECKUX pecypcoB  pacteHuid. [IpakTUKyM W/WIIM HCCIeT0BaTENbCKUI

pOeKT «MeTo/Ibl KYJIbTUBUPOBAHUs N VItr0 uisi COXpaHEHHUS FeHETHYECKUX PECYPCOB PACTCHUN U

JUIsl YCKOPEHHOM CENEeKLIUN.

['eneTnueckue MEHTpPHl B Hamied crpaHe. ['1e 3aHMMAIOTCAd TEHETUKOW M F€HOMHMKOMW JUISl HYXK]I

CEJILCKOT'O XO35AMCTBA.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI KYPCA BHEYPOUHOM
JAEATEJIBHOCTH

3aHATHS B paMKax MpOrpaMMbl HapaBJIeHbl HA 00ECTIeUeHUE TOCTHKEHHUS IIIKOJIbHUKAMHU CJIeTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHbIX PE3YIbTATOB.

JIn4HOCTHBIE pPe3yJIbTATHI:

B cghepe epaswcoarnckozo 6ocnumanus: TOTOBHOCTh K KOHCTPYKTUBHON COBMECTHOM J€SATENILHOCTH MPU
BBITNIOJTHEHUH UCCIIEI0BAHUI U IIPOEKTOB, CTPEMIIEHHE K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIIH.

B cghepe nampuomuueckoco éocnumanus: OTHOUIEHHE K OMOJIOTMM KaK K Ba)XKHOW COCTaBJISIOILEH
KYJIbTYpbI, TOPJIOCTh 3@ BKJIaJ] POCCUICKHUX U COBETCKUX YUYEHBIX B pa3BUTHE MUPOBOW OMOJIOTUYECKOM
HayKH.

B cgpepe oyxosno-upascmeennozo eocnumanus. TOTOBHOCTb OIICHMBATh IMOBEACHHE U TOCTYIKH C
MO3ULMM HPABCTBEHHBIX HOPM M HOPM DJKOJIOTMYECKOW KYJIBTYpbl; IOHUMAaHUE 3HAYUMOCTHU
HPaBCTBEHHOI'O aCIeKTa JeATeIbHOCTH YeIOBeKa B MEJUIIMHE U OMOJIOTHH.

B cgpepe scmemuueckozo 6ocnumanus. TOHUMAaHUE PO OMOJIOTUU B (DOPMUPOBAHUM ICTETUUYECKOM
KYJIbTYpPbI JINYHOCTH.

B cgepe @uzuueckoeo 6ocnumanus, Gopmuposanus Kyabmypvl 300p06bi U IMOYUOHATLHOO
O.1a20n01yYUs: OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/I0POBbIO U YCTaHOBKA Ha 3/10pOBBIi 00pa3 JKu3HU
(3m0poBO€ MHUTaHKEe, COOIOCHNE TUTHEHNYECKUX TPAaBUII U HOPM, COATTAaHCUPOBAHHBIN PEKUM 3aHATUI
U OTAbIXa, peryispHas (u3nyecKas aKTUBHOCTbH); OCO3HAHUE IMOCIEACTBHI U HENpPHUSITHE BPEIHBIX
MPUBBIYCK (YMOTpeOJIeHUE alIkOoToJisl, HApKOTUKOB, KypeHHWE) u HWHBIX  (GopM  Bpeda s
(U3MYECKOTo ¥ ICUXUYECKOT0 37I0POBbs; COONIOACHNE MpaBHJl O€30MaCHOCTH, B TOM YHCIE HABBIKU
0€301acHOT0 MOBEACHHS B MPUPOJIHON cpene; chOpMUPOBAHHOCTh HaBbIKAa pedieKcHH, yIpaBIeHHE
COOCTBEHHBIM AMOIIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyooeozo socnumanus: akTUBHOE y4acTHE B pEICHUH PAKTUYECKUX 3a/]1a4 (B paMKaxX CEMbH,
IIKOJIBI, TOPOJIa, Kpasi) OMOIOTHYECKOM M SKOJIOTUYECKOM HANPaBIEHHOCTH, HHTEPEC K MPAKTHUYECKOMY
M3y4YeHUI0 MPodheCcChid, CBSI3aHHBIX ¢ OMOJIOTHEH.

B cghepe sxonocuueckoco eocnumanus: OpUEHTALUS HA TMPUMEHEHUE OHOJOTMYECKHX 3HAHUU TNPHU
pelleHnr 3a/a4d B 00JacTH OKpYXaroIled cpeabl; OCO3HAHME SKOJIOTMUYECKHUX MpobiieM U myTed ux
pELIEHNs; TOTOBHOCTDh K YYaCTHIO B IPAKTUYECKON EATEIbHOCTH 3KOJOTUYECKON HANpPaBICHHOCTH. B

cqbepe NORUMAHUA YEHHOCmU  HAY4YHOcO  NO3HAHUA! OpHEHTAalMsA Ha COBpPEMEHHYIO CUCTEMY



HaY4HBIX IPEACTABICHNUN 00 OCHOBHBIX OMOJOIMYECKMX 3aKOHOMEPHOCTSAX, B3aUMOCBSI35X YEJIOBEKa C
OPUPOJHONM M COLMANBbHON Cpenoi; MOHMMaHUE POJU OMOJIOTHYECKON HAayKd B ()OPMHPOBAHUU
Hay4YHOT'O MUPOBO33pEHMsI; pa3BUTHE HAyYHOH JII0003HATEIBHOCTH, HHTEpPECA K OMOJIOTNYECKOH HayKe,
HAaBBIKOB MCCIIEIOBATEIbCKON ACATEIBHOCTH.

B cghepe adanmayuu k usmMeHAIOWUMCA YCIOBUAM COYUATLHOU U NPUPOOHOU Cpedbl. aJIeKBAaTHAs OLIEHKA
U3MEHSIOIIMXCS YCIIOBUM; INPUHATHE peElIeHUus (MHAUBUAYAIbHOE, B TpYIIE) B H3MEHSIOMIMUXCS
YCIOBMSIX Ha OCHOBAHMHU aHajM3a OMOJOrMyeckod MH(oOpManuu; IJIaHUpOBaHHE AECUCTBUI B HOBOM
CUTYyalluy Ha OCHOBAaHMH 3HaHUI OMOJOTHYECKUX 3aKOHOMEPHOCTEH.

MeranpeamerHblie pe3yJabTaThl:

B cpepe osnaoenus ynusepcanvubimu yueOHbIMU NOZHABAMENbHbIMU Oelicmeusmu. ba3oBble
JOTHYecKHe TeHCTBUS:

0 BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIE IPU3HAKU OMOJIOTHUECKUX O0BEKTOB (SIBJICHUI);

0 ycraHaBnuBaTh CYIIECTBEHHbI NpPHU3HAK KJIACCU(PUKALUMU  OHOIOTMYECKMX OOBEKTOB
(sIBJICHMIA, TPOLIECCOB), OCHOBAHUS AJisi 0000IIEHNUs M CpPaBHEHMs, KPUTEPUU MPOBOJUMOIO
aHaIu3a;

0 c y4érom npeanokeHHON OMOIOTHYeCKOl 3aa4l BBIABIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHS
B paccMmaTpuBaeMblX (akTax U HaOMIOACHUAX; HpeJlaratb KPUTEPUU ISl BBIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

0 BeABIATH AePUUUTHI MH(OPMAIUM, IAHHBIX, HEOOXOJUMBIX JUIS PELICHUs IOCTABICHHOM
3ajiauy;

0 BBIABIATH NPUYMHHO-CIEJICTBEHHBIE CBS3M IPU H3YUYEHHMM OWOJOTHMYECKUX SIBICHUH H
IPOIIECCOB; JIEJIaTh BBIBO/IBI C UCIIOJIb30BAaHUEM JIETYKTUBHBIX M HHAYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIIOUEHUH M0 aHAJIOTUH, (POPMYJIMPOBATH TUIOTE3bI O B3aUMOCBS3SIX;

O camocTosTENIbHO BBIOMpATh CHOCOO pelieHus yueOHOW Onosiornyeckoil 3agaun (CpaBHHMBATh
HECKOJIbKO BapUaHTOB pEIlIEHUs, BHIOMpaTh Hanbosee NOAXOJAMINNA ¢ YYETOM CaMOCTOSATEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

bazoBrIe nccaegoBaTeabCKUe ASUCTBUS:

0 wncnonab30oBaTh BOIIPOCHI KakK HCCIIeN0BAaTEIbCKUM HHCTPYMCHT I1IO3HAHU,

O (I)OpMYJ'II/IpOBaTB BOIIPOCHI, (I)I/IKCI/IPYIOH_II/IC pa3pbeiB MCKIAY pPCAJIbHBIM H KCJIATCIIbHBIM

COCTOAHUEM CHUTYyalluu, O6T)CKTa, N CaMOCTOATCIIBHO YCTaHABJIMBATh HCKOMOC U TAHHOC,

0 dopmupoBath TUIIOTE3Y 00 HUCTUHHOCTH COOCTBEHHBIX CYKIEHUH,

APTrYMCHTUPOBATH CBOIO MO3HUIUIO, MHCHUC,

O nNpoBOAUTL 11O  CAMOCTOATCIIBHO  COCTABJICHHOMY  IIJIAHY Ha6JIIOI[CHI/Ie, HECJIOXKHBIN
OMOJIOTHYECKUI OKCIICPUMCHT, HeOO0JIbIII0E HCCICAOBAHUC TII0 YCTAHOBJICHUIO oco0eHHOCTEH

Ouosnoruueckoro o0beKkTa (mpoiecca) U3yueHus,

NPUYHMHHO-CJICICTBEHHBIX CBSI3€H M 3aBUCUMOCTEH OMOJIOTHYECKUX OOBEKTOB MEKIY COOOM;
OIICHWBATh Ha MPHUMEHUMOCTh U JIOCTOBEPHOCTh HWH(GOpPMAIHMIO, TONYYCHHYI0 B XOJe
HaOJIOICHUS ¥ DKCIIEPUMEHTA;

O camocrosiTesbHO (OPMYIUPOBATh OOOOIIEHHUS W BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIOICHUS, SKCIICPUMEHTA, BIIAJIETh HHCTPYMEHTAMHU OIICHKH JOCTOBEPHOCTH TMOJTYYEHHBIX
BBIBOZOB 1 0000IIEHNI;

0 mnporHo3MpoBaTh BO3MOXKHOE JabHEHIIEE pPa3BUTHE OMOJIOTHMUYECKHX MPOIECCOB W UX
MOCIICACTBHSI B aHAIOTUYHBIX UM CXOTHBIX CUTYAIHSIX, & TAK)KE BBIIBUTATH MPEATIONO0KEHHS 00

HX PA3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.



PaGora ¢ nadopmanmei:

ad

ad

IPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3aIIPOCHI IIPU IOUCKE U 0TOOpE OMOIOTHYECKOi
uHpOpMALlMM WJIM  JaHHBIX W3  UCTOYHHMKOB C  y4YETOM NPEASIOKEHHON ydeOHOM

OuosIornYecKon 3a1a4u;

BbIOMpaTh, AaHAIU3UPOBATH, CUCTEMAaTU3UpPOBATh U UHTEPIPETUPOBATH
OMoIOTNYEeCKyI0 HH(POPMAITUIO pa3IMYHBIX BUJOB U (POPM IMPEICTABICHHUS;

HaXOJUTh CXOAHbIE apTyMEHTHI (IIOATBEPKIAIOLIUE WM ONPOBEPrarolINe OJHY U Ty K€ HJIEI0,
BEPCHUIO) B pa3IMYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITEJIbHO ~ BbIOMpPaTh ONTHMaJbHYIO (OpMYy MpejacTaBieHus HHopManuu U
WITIOCTPUPOBATH pellaeMble 3aa4i HECJIOKHBIMU CXEMaMH, JrarpaMMaMu, HHOU rpadukoil u
UX KOMOUHALUSMU;

OLICHUBAaTh HAJAEKHOCTh OHOJIOTMYECKOM HMHPOpMALMM 1O  KPUTEPUSAM, IPEJI0OKEHHBIM

YUUTENEM WK ¢(HOPMYTUPOBAHHBIM CAMOCTOSATEIBHO;

3alIOMHMHATb U CUCTECMATHU3UPOBATH 6I/IOJ'IOI‘I/I‘leCKy10 I/IH(i)OpMaLII/IIO.

B cghepe osradenus ynusepcanibHblMu yueOHbIMU KOMMYHUKAmMusHuiMu Oeticmsusimu OOnIeHne:

d

BOCIIPMHUMATL H (1)OpMy.HI/IpOBaTI) CYKACHUA, BbIpaXaTb S5MOLMHU B HPOLUCCCEC BBLIMIOJIHCHUS

IPAKTUYECKUX U JJAOOpaTOPHBIX padoT;

BbIpa)kaTh ce0s1 (CBOIO TOUKY 3pPEHUS) B YCTHBIX M MHCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHbIE CpelCTBA OOILEHUS, MOHUMATh 3HAYCHHE COLUAIBHBIX 3HAKOB,
3HaTh M PACHO3HABATH MPEANOCHUIKH KOH(DIUKTHBIX CUTYyallud M cMATr4aTh KOH(IUKTHI, BECTH
MEPETOBOPBI;

NOHUMaTh HAaMEPEeHus  JApPYTHX, IPOSBIATE  YBAKUTEJIBHOE OTHOILIEHHE

K cOOECeTHUKY U B KOPPEKTHOU (hopme (popMyTupoBaTh CBOM BO3PAKEHMS;

B XOJ€ auajaora W/ WITH AUCKYCCHHU 3aaBaTb BOIIPOCBI IO CYIICCTBY 06CY)I(I[aeMOI7I
OMOJIOTHMYECKON TEeMBI M BBICKA3bIBATh HJICHU, HANCJICHHBIC Ha pPCIICHHUC OMOJIOTUYCCKOU

3a/1a4u ¥ Mo iepkaHue OJarokeaaTeIbHOCTA OOIIECHMUS;

COTIOCTABJISITh CBOM CYXICHHS C CY’)KIEHUSIMU JPYTHX YYaCTHUKOB Juainora, oOHapyXUBaTh
pa3IMYMs U CXOJACTBO MO3UIINH;

MyOIMYHO MPEACTABIATh PE3YIbTAThl BHIIOJHEHHOTO OMOIIOTHYECKOTO OMBITA (IKCTIEPUMEHTA,
MCCJICTIOBAHMSI, IPOCKTA);

CaMOCTOSITENILHO BBIOMpaTh (OpMaT BBICTYIUICHUS C YYE€TOM 3aJad TPE3eHTAUd U

0COOEHHOCTEH ayauTopun 1 B COOTBCTCTBHMU C HUM COCTAaBJIATb YCTHBIC U INMCbMCHHBIC

TEKCTBI C UCITIOJIB30BAHUEM HUIITFOCTPATUBHBIX MaTCPHUAJIOB.

CoBMecTHAS JIEATENbHOCTD (COTPYIHUYECTBO):

ad

MOHMMATh M HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAHIHONW W HMHIWBHUIYaJbHOU pabOTHI MpU
PEIICHIH KOHKPETHOU OMOIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh IPUMEHECHHUS
TPYIIIOBBIX (JOPM B3aUMOJICHCTBUS TIPH PEIICHUN TTOCTaBICHHOW Y4eOHOMN 3a/1auu;

NPUHUMATh 1I€Jb COBMECTHON JESITENbHOCTH, KOJUIEKTUBHO CTPOUTH JEHCTBHS TO €€
JTOCTHKEHUIO: pAacCIpenessiTh pOJId, JOrOBapUBaThCs, OOCYXKIaTh NPOLECC U pe3yabTaT

COBMECTHOH paboTHI;

yMeTb 0000IIaTh MHEHHUS HECKOJbKUX JIIOJeH, TMpOSIBISATH TOTOBHOCTb PYKOBOJHUTH,

BBITIOJIHATE MOPYYCHUA, TIOAUYUHATBLCA



IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOM paboThl, OIpeneisTh CBOKO pojb (C  y4éToMm
IPEIIOYTEHUI U BO3MOKHOCTEH BCEX YYAaCTHUKOB B3aUMOJAEWUCTBHS), pACIpPENEATh 3aadu
MEXy YJIe€HAMH KOMaHJbI, y4aCTBOBATh B TPYIIOBBIX (opMax paboThl (00CYkaeHUS, OOMEH

MHCHUSAMH, MO3I'OBBIC IITYPMBI U I/IHBIe);

0 BBIIOJHATH CBOKO 4YacTh PabOThl, AOCTUraTh KAayeCTBEHHOI'O pe3yjbTaTa II0 CBOEMY
HaIlpaBJIEHUIO U KOOPAMHUPOBATh CBOM JICHCTBUS C IPYTUMH YICHAMU KOMaH/bI;

0 oueHuBaTh KauecTBO CBOErO BKJIaja B OOIMIMH HPOAYKT IO KPUTEPHSIM, CaMOCTOSATEIIBHO
c(OpPMYIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS;

CpaBHMBATh PE3yJIbTAThl C UCXOIHOM 3a7auell U BKJIAJ KaXI0T0 4jeHa KOMaH bl B JOCTH)KEHUE
pe3yabTaTOB, pa3feaTh chepy OTBETCTBEHHOCTU U IPOSBIATH FTOTOBHOCTb K IIPEOCTABICHHIO
oTuéTa nepes rpymnmou;

0 oBnaseTs cUCTEMON YHUBEPCAIbHBIX KOMMYHHUKATUBHBIX JEHCTBUH, KOTOpas oOecrieuyuBaeT
c(OPMHUPOBAHHOCTH COLMANIBHBIX HABBIKOB U AIMOIIMOHAJILHOTO MHTEJUIEKTA ILIKOJIbHUKOB.

B cpepe 061A0€HUsL  YHUBEPCANbHLIMU — YUEOHbIMU — pecyNamueHbIMU oelicmeusmu:
CamMoopranusanus:

0 BeABIATH NTPOOJEMBI ISl pPEHICHUS B JKM3HEHHBIX M Y4YEOHBIX CHTYalUsAX, HCIOIb3YS
OMOJIOrMYeCcKre 3HAHUS;

0 opueHTUpOBAaTbCA B PA3IUYHBIX MOAXO0JAX MPUHITUS pPelIeHUN (MHIUBUAYAIbHOE, IPUHSATHE
pelIeHus B rpyIIe, IPUHITHE PELLIEHUH TPYIOoi);

O camMoCcTOsTEILHO COCTABISATh AITOPUTM PEIICHHS 3aJaud (WJIM €ro 4acTh), BEIOMpPATh CIOCO0
pemieHus  yuyeOHOW  OMOJOrMYECKOM  3aauyd € y4€TOM HMEIOLIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MIpelaraéMble BapUaHThl PEIIeHUH;

O cocraBnaTh MUIaH JeWCTBUM (IJIaH peaju3aldd HAMEUEHHOTO0 aJIroOpuTMa pelleHus),
KOPPEKTUPOBaTh MPEAJIOKEHHBIM aNrOpuUTM € Y4YETOM MOJYYEHHsS] HOBBIX OHOJOTMYECKUX
3HaHUH 00 N3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

0 nenatk BbIOOp 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpoJib (peduiekcus):

0 Bnagers cnocobaMu CaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCuu;

0 naBaTh aleKBaTHYIO OLIEHKY CUTYallUH U IpeiaraTh IaH €€ U3MEHEeHMUS,

0 y4uuTHIBaTh KOHTEKCT M NMPEABHAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH MPHU pPEUICHUH
yueOHOI OMoJornyecko 3aauu, aJanTHPOBATh pelIeHUe K MEHSOLUMCS
00CTOSATENLCTBAM,;

0 oOBIACHATH NPUYMHBI JOCTHXKEHHS (HETOCTHIKEHUS) Pe3yIbTATOB JIEITEILHOCTH, JaBaTh OLIEHKY
NPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTHUBHOE B MTPOU3OLIEIIIEH CUTYallUH;

0 BHOCUTH KOPPEKTHBBI B JESATEIBLHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, U3MEHUBLIMXCS

CUTyallMi, YCTAHOBJICHHBIX OIIMOOK, BO3HHMKIIMX TpyAHOCTeH; [ oleHuBaTh COOTBETCTBHE

pe3yiibTaTa UCjIin U yCIIOBUAM.

3MOHI/IOHEL]II:HI>II\/JI HMHTCJIJICKT!

a
ad

pa3inyaTb, Ha3bIBaTh U YIIPaBJIATH COOCTBEHHBLIMU OMOIHAMHU U SMOLUAMH APYTUX,
BBIABJIATH U aHAJIU3UPOBATH IMPUYIHUHLBL 3MOLIHI>1;

CTaBUTh ce0sd Ha MECTO JPYroro 4ejoBeKa, MOHUMaTh MOTHUBBI M HamepeHus Apyroro; O

peryiamupoBarhb crnocob BBIDAKCHHUS ~ OMOLUM.



[Ipunsarue cebs 1 ApyTux;

OCO3HAaHHO OTHOCHUTHCA K APYTrOMY YEJIOBEKY, €r0 MHEHHIO;
NPU3HABATh CBOE MPaBO Ha OMIMOKY M TaKOE K€ MPaBo IPyroro;
OTKPBITOCTB ce0e U JPYruMm;

OCO3HaBaTh HEBO3MOKHOCTb KOHTPOJIMPOBATH BCE BOKPYT;

O O 0o 0o 04

OBJIA/IETh CUCTEMOU YHUBEPCAIBHBIX YUE€OHBIX PETYIATHBHBIX ICHCTBHIA, KOTOpas 00ecreunBaeT
(dopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK JHMYHOCTH (BHYTPEHHSSI MO3HMLHUSA JHYHOCTH), U
JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (yIpaBieHUS COOOH, CaMOAMCLHMIUIMHBI, YCTOHYMBOIO

MOBEJICHUS).

IIpenmeTHble pe3yabTaThl OCBOSHUS TPOrpaMMbl B

MO3HABATEIFHON (MHTEIIEKTYaJIbHOH) chepe:

—MIPHOOPETEHUE OIBITA HCIIOJIE30BAHMS METOJOB OMOIOTUYECKON HAYKH C HENBI0 N3YyUSHHS
O1oJI0rn4eckux 0OBEKTOB, ABJICHUHN U MPOLIECCOB: HAOJIOIEHUE, ONIMCAHNUE, IPOBEICHUE HECIOAKHBIX
OMOJIOTUYECKHX OTBITOB U HKCIIEPUMEHTOB, B TOM YHCJIE C UCMOJIB30BAHUEM aHAIOTOBBIX U IIU(PPOBBIX
OHOJOTHYECKUX TPUOOPOB U UHCTPYMEHTOB; — (JOPMUPOBAHUE YMEHUS I/IHTlngI/IpOBaTB OHOJIOTHYECKHEe
3HAHUS CO 3HAHUSMH U3 IPYTUX YUeOHBIX MpeaMeToB (hU3UKH, XUMHUH, reorpaduu, UCTOPHH,
00LIECTBO3HAHUS

UT. ),

—(opmMupoBaHuE YMEHUH peliaTh yueOHbIe 3a1a4n OM0JIOTHYECKOT0 COAEPIKAHUS, BBISIBIIATD IPUUHMHHO-
CIIEACTBEHHBIEC CBSI3U, IPOBOAUTH KAadECTBEHHBIEHM KOJIMYECTBEHHBIE pacdeThbl, J€IaThb BHIBOJABI Ha
OCHOBaHUU TOJYyYEHHBIX PE3YJIbTATOB;

—(opmupoBaHuE yMEHHS IJIAaHUPOBATh Y4eOHOE HUCCIIEJOBAaHME WJIM NPOEKTHYIO paboTy C y4deTom
MOCTaBJICHHOM 11eTu: GOPMYIMPOBATH POOJIEMY, TUIIOTE3Y U CTABUTH 3aJ1a4U UCCIICIOBAHUS, BRIOUPATh
aJIcKBaTHO IIOCTABJIEHHOW WENM METOJIbI, AENaTh BBIBOJABI IO PE3yJbTaTaM MHCCIENIOBAHUSA WIN
MPOEKTHOM EeSTEIbHOCTH;

—(opmupoBanue HHTEpeca K YTITyOJICHUIO OMOJIOTUYECKUX 3HAaHUU
(mpenmpoduibHas MOATOTOBKAa M MpodeccHoHalbHAs OpHEHTAalMs) U BBIOOPY OHOJIOTHMM Kak
npoUIbHOrO MpeAMeTa Ha CTYNEeHU CpeHEero MOJIHOTO oOpa3oBaHMs i Oynyuiei
npoeCCHOHAIIBHON NIeATETbHOCTH, B 00jacT  OWMOJIOTHMH, MEIUIIMHBI, DKOJOTHH, TICUXOJOTHH,
BETEPUHAPUH, CETTLCKOTO XO031CTBA;

—BIIaJICHHE HaBbIKAMH paboOThl ¢ uWHpOpMalMel eCTeCTBEHHO-HAYYHOTO  COJEpKaHUs,
MIpe/ICTaBICHHON B pa3HOU dopMe (B BUAE TEKCTa, TAOJUYHBIX JAHHBIX, CXEM, I'paUKOB, TUarpamm,
MojIeNield, M300paKEeHHH ), KpUTUUECKOTO aHajanu3a WH(POpPMaIlUU U OIIEHKH €€ JOCTOBEPHOCTH;
—YMEHHE HHTErpUPOBATh OMOJIOrMUECKHE 3HAHUS CO 3HAHUSIMH JPYTUX YUeOHBIX MPEIMETOB; HHTEPEC K
yriIyOJaeHuio OMOJOrMYECKUX 3HAHMM M BBIOOPY OMOJIOTHMHM Kak NMpO(UIBHOTO NperMeTa Ha YpOBHE
cpeaHero ob1ero oopazoBanus i Oyayiei npodeccHoHaNbHOM AesITeIbHOCTH B 001acTH OMOJIOTHH,
MEIUINHBI, SKOJIOTHH, BETEPUHAPUH, CETHCKOTO X035HCTBA, MUIIEBOM MPOMBIIIIEHHOCTH, ICUXOJIOTHH,
HCKYCCTBa, CIIOPTa - UMETh YETKHE MIPEJICTABICHUS O MATEPUAINCTUYECKON CYITHOCTH T€HOMOB KUBBIX
OpPraHU3MOB U PETYJSILUIO X paObOTHI;

—3HaHHE OCHOBHBIX (DAKTOPOB OKPYXKAIOIIEH Cpelibl, BIUAIONNX Ha Pa3BUTHE U CYLIECTBOBAHHE KHUBBIX
OpraHU3MOB, aJanTaui K pakTopam OKpy>KaroIie Cpeibl;

—3HaHHE OCHOBHBIX MOAX0/I0B OMOTEXHOJIOTMH, UCTIOJIb30BaHUS €€ TOCTHKEHUN B COBPEMEHHOMN KU3HU

YCIO0BCKaA, 0COOEHHOCTH HCIIOJIb30BAHMS YKUBBIX OpPraHru3MoOB UIsd IPOU3BOJACTBCHHBIX HYX/ UCJIOBCKA,



—3HaHHE OCHOBHBIX IMOJXOA0B CEIEKIINN U OMOTEXHOJOTUN KYJIbTYPHBIX PaCTEHUH, XapaKTepru30BaTh
TE€HETUUYECKU MOJIU(HUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH

MNOHATUSMM, TUOPUAM3AIMUS, OTHAJCHHAs TUOpUIN3alus, HCKYCCTBEHHBIH OTOOp, TeTepo3uc,
TpaHchopMaIus, MyTareHe3, FeHeTU4eCKOe peIaKTHPOBAHUE;

—MOHMMaHUE MOJIEKYJSIDHBIX MEXaHM3MOB peaJIn3aluy HaCJIeACTBEHHON HH(OpMAIUK U YMEHHE
CBOOOJHO OINEPUPOBATh OCHOBHBIMU MOHSTUSAMU MOJIEKYJISIPHOM OHOJIOTHH M €€ COBPEMEHHBIX
HaIpaBJIEHUH — FeHOMUKH, METareHOMHUKH, IIPOTEOMUKH; — 3HanHe OCHOBHBIX 3a60/1eBAMHil YyeloBeKa,
MEXaHU3MOB UX Pa3BUTHSI, CIIOCO0AX UX JUATHOCTHKH U JICUCHUS;

—(opMupoBaHrEe yMEHHUS HCIIOJIb30BaTh MOHATUHHBINA anmapaT ¥ CHUMBOJHYECKUI S3BIK T'€HETHKH,
rpaMOTHOE NPUMEHEHHE HAayYHbIX TEPMHUHOB, WOHATHH, TEOPHH, 3aKOHOB Uil OOBSICHEHUS
Ha0J10/1aeMBIX OMOJIOTMUYECKUX 0OBEKTOB, SIBJICHUN U MPOLIECCOB, MO3BOJISIONINX 3aT0KUTh PYHAAMEHT
HAYYHOT'O MUPOBO33peHHs. B IIeHHOCTHO-OpHeHTanOHHO chepe:

—3HaHHEe, YTO MPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHI MOJIEKYISIPHON OHMOJIOTHUHU MO3BOJISET YCHEIIHO
pelarh Takue 371000HEBHBIE MPOOJIEMBbI, KaK  OXpaHa OKpYXKarolleld cpeibl, COXpaHEHUE 30POBbs

YCJIIOBCKA, KOHTPOJIb U BOCCTAHOBJICHHUEC O9KOCUCTCM.

KanenpapHo-remaTuieckoe niiaHupOBaHue.

Moayab «buorexnosorus» 8 kiaace (34 yaca).

Pa3znen Koumnuect Tema DJIeKTPOHHbIE
BO 4aCOB (uudposbie)
oOpa3oBaTe/ibHbIEC
pecypcsl
1.buorexnonorus (2 yaca). 1 1. [ToHsiTHE OMOTEXHOJIOTHH. https://resh.edu.ru/
1 2. OcHOBHBIE OMOOOBEKTHI https://edsoo.ru/
OMOTEXHOJIOTHH.
2 .Mukpobuonorust (8 1 3. Tlonmoxenue mpokapuoToB B| https://edsoo.ru/
9acoB). CHCTEMEe OPTaHUYECKOTO MHpA.
1 4. Ctpoenue OakTepuanbHO# KieTku. | https://resh.edu.ru/
1 5. JlabopaTtopHas paborta

«DUKCUPOBaHHBIE  Ipenaparhl
6axtepuit. Onpenenenue Gopmsl
MPEATIOKEHHBIX KYJIBTYPY.

1 6. ITarorenHsie OakTepuu. https://resh.edu.ru/
1 7. Hctopus 60pbOBI C
OaKkTepHaIbHBIMH WHPEKIUIMH.
1 8. Boiina 0€CKOHEYHOCTH: https://edsoo.ru/
AQHTUOMOTHUKY MPOTUB OAKTEPUH.
1 9. Ilpumenenue Oakrepuit https://edsoo.ru/

4esl0BeKoM. bakrepuu, KoTopbie
MOTYT pasjararb IJIACTUK.



https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/

10. Mukpoopranu3mMbl B
arpoOMOTEXHOJIOTHH.

3. DyKapuoTHyecKue

OpTraHU3MBI B
OMOTEXHOJIOTHHU
(TutecHeBbBIS rpuOBI,

JIPOXKIKH, BOAOpocin) (6
4acoB).

11. ITnecHeBbIE TPUOBI TPOTYIICHTHI.

https://resh.edu.ru/

12. Uctopust uICIIOJIb30BaHUS
JIPOXOKEH B TPaJUIIMOHHOMN
OHMOTEXHOJIOTHH.

13. TexHoxorus xjiedboneueHus.

14. Bonopocinu — nepcneKTUBHBIN
00BEKT JUIs HPOU3BOACTBA OeIKa U
YIJIEBOJIOB.

https://resh.edu.ru/

15. Crounsic Bogbl. CXEMBI OUHCTKH,
OnoGMIBTPHI.

https://edsoo.ru/

16. AXTUBHBIN W ¥ BXOISIINE B

HETO MUKPOOPraHHU3MBbI.
Hcnonb3oBanue BO,I[OpOCJ'ICﬁ B
O4YHMCTKEC CTOYHBIX BO.

4. Hacnencreennas
uHpopmanus (2 gaca).

17. HacnencrseHHocts u
N3MCHYHNBOCTH — OCHOBHBIC CBOﬁCTBa
KHUBBIX OpFaHI/I3MOB.

https://resh.edu.ru/

18. I'en — enquHuIa HACIIEACTBEHHOMN
MH(pOpMaLINH.

https://edsoo.ru/

5. Bupycomnorus (4 gaca).

19. IlonoxeHue BUPYCOB C CUCTEME
OpPTaHUYECKOTO MUPA.

20. Knaccuduxarusi BUpycoB.

https://resh.edu.ru/

21. Bupycsl — Bo30yauTenu
UH(EKIMOHHBIX 00JIe3HEH.
OHKOBHUPYCHI.

https://resh.edu.ru/

22. buonoruveckue MeTo Il OOPHOBI ¢
BHUpYyCaMH.

https://edsoo.ru/

6. 'enHas uHxeHepus u
ouorexHonoruu (3 yaca).

23. OCHOBBI T'€HHOW MHKEHEPHUU.

https://edsoo.ru/

24. JlocTH>KEHHs T€HHOW MHKEHEpUU
¥ OMOTEXHOJIOTUH.

25. Metons! nostyuenust ' MO.

https://resh.edu.ru/

7. BuorexHonoruu B
JKUBOTHOBOJCTBE (5
Y4acoB).

26. JomecTukamus
JIOMAIITHAX JKHBOTHBIX.

OCHOBHBIX

27. CoBpeMEHHBIE METO/IbI B
’KUBOTHOBOJICTBE.

28. OcHOBHBIE 00JIE3HU JKUBOTHBIX.

https://resh.edu.ru/

29. ITom0KUTENBHOE U TOOOUYHOE
BO3J€eiicTBHE aHTHOMOTHUKOB Ha
OpraHu3M )KHBOTHOTO B X0JI€
JICUCHMUSI.

https://edsoo.ru/

30. buoTexHoJI0TUsI KOPMOBBIX
MpernapaToB.

8. buorexHosoruu B
pacreHnueBojicTBe (4
yaca).

31. OcHOBHEIE METOIBI CEIEKIIUH.

https://resh.edu.ru/

32. OCHOBHEIE ITOAXOIBI CEJIEKIINU U
OMOTEXHOJIOTHH KYJIBTYPHBIX
pacTeHui.



https://resh.edu.ru/
https://resh.edu.ru/
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https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://edsoo.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://edsoo.ru/
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33. Ucrtopus cenexunu B Poccun.

https://resh.edu.ru/

34. 'eHHast ”HKEHEPUsI paCTCHUH.

https://resh.edu.ru/

Hroro:

34

Moayab «MoJjiekyJasipHble 0CHOBBI cejiekunm» 9 kiace (34 yaca)

Pa3znen Kosmuect Tema DJIEeKTPOHHbIE
BO 4aCOB (undposbie)
o0pa3oBaTe/ibHbIE
pecypcsbl
1.MonekyssipHas 1 1.OCHOBHBIC BEXU PA3BUTHUS https://edsoo.ru/
6uomorus (6 4acoB). MOJIEKYJISIPHOM OMOJIOTHH.
1 2. HykJIeHHOBBIE KHCIIOTHI. https://resh.edu.ru/
1 3. MaTpuuHbIii CHHTE3.
1 4. Myraruu. https://resh.edu.ru/
1 5. IIpoTUBOBUPYCHBIE CPENCTBA.
MexaHusMm IenCTBYS.
1 6. AnTHOaKkTepuanbHbIe ipenapatel. | https://edsoo.ru/
2. MonekynsipHble OCHOBBI 1 7. Tenermka. Kpartkas wucropwms| https://edsoo.ru/
reHeTuk (11 yacon) Pa3BUTHS HAYKH.
1 8. OT reHa K MpHU3HAKY: KaK https://resh.edu.ru/
packpacuThb KOT?
1 9. I'ereposurora. ['omo3urora. https://resh.edu.ru/
1 10. 3akonsl Mennens. https://resh.edu.ru/
1 11. 3akoH emuHOOOpa3usi TUOPUIIOB
MIEPBOTO MOKOJICHUS.
1 12. 3akoH pacuiemieHus: Ipu3HaKa BO
BTOPOM HOKOJICHUH.
1 13. AuruOpuaHoe CKpeIBaHue. https://resh.edu.ru/
1 14. CuenieHHOE HACIIEIOBaHHUE. https://resh.edu.ru/
1 15. Onpenenenue nona. [TonoBsie
XxpoMmocoMbl. CaMKH U CaMIIBbl.
1 16. Bnusiare GakTopoB OKpYyKarOIICH
Cpeapbl.
1 17.ITonoBBIE XPOMOCOMBI. https://resh.edu.ru/
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3. MonekynsipHbie
OCHOBBI cenekmuu (17

YacoB).

18. I'eHbI B monmysisiusx.

19. YpaBuenue Xapau-BaiinOepra.

https://resh.edu.ru/

[EEN

20. Ionmynauuu MEHSIIOTCS:
YUCJIICHHOCTb U MUTPAIUH.

21. YucneHHOCTh MOMYJISLIHUH.

https://edsoo.ru/

22. [lpeii¢ reHoB.

https://edsoo.ru/

23. Myranuu.

https://edsoo.ru/

24. Uzomsuu.

https://edsoo.ru/

I

25. MoaudukanroHHas
M3MEHYUBOCTD.

26. O0OpaTHas TCHETHKA.

https://edsoo.ru/

27. JlomecTUKaus ¥ LEHTPbI
TeHETUYECKOTO pa3HOOOpa3us.

28. Hukosmaiit UBanosuy BaBmiios.
Cenexmusi.

https://resh.edu.ru/

29. KoMOuHanMoHHas v THOpuHas
cenekuus. ['ereposuc.

https://resh.edu.ru/

30. CoxpaHHTb U U3YYUTH I'€HBI,
4TOOBI MEHATH Oynyl1ee.

https://edsoo.ru/

31. Kak npaBuIbHO XpaHUTh I'E€HBI.
Komnnekuuu reHeTu4ecKkux pecypcon
pacTeHun.

https://edsoo.ru/

32. Meroapl KyJIbTUBUPOBAaHUS IN
VItro it coxpaHeHHs TeHETUYECKUX
peCypcoB pacTEHHIA.

https://resh.edu.ru/

33. I'eHeTHuecKHE HEHTPHI B HAIIEH
CTpaHe.

https://resh.edu.ru/

34. ITonBenéM UTOTH.

Hroro:
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