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HHOACHUTEJIBbHASA 3AIINCKA

AKTYyaJbHOCTh M Ha3HaYeHHUe nporpammsel. [IporpamMma paspaboTana B COOTBETCTBHU
¢ TpeboBanusIMH DenepaibHOro rocyJapCTBEHHOIO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO
obmiero oOpa3oBaHMs, OPUEHTHPOBAaHA Ha OOECIEUYEeHHE WHIAMBHIYaJIbHBIX MOTpeOHOCTEH
oOydaroluxcsi W HampaBieHa Ha JOCTWKEHHE IUIAHHUPYEMBIX pPEe3yJbTaTOB OCBOCHUS
MpOrpaMMbl  OCHOBHOTO  00miero o0Opa3oBaHusi € y4eToM BbIOOpa  ydacTHUKaMU
0o0pa3oBaTeNbHBIX OTHOIICHWH KYpCOB BHEYPOYHOH JESATENBHOCTH. OTO MO3BOJIET
obecreunTh eAMHCTBO 00s13aTeNbHbIX TpeOoBanuit ®I'OC BO BCeM MPOCTPAHCTBE MIKOJIBLHOTO
00pa3oBaHMs: HE TOJIBKO Ha YPOKE, HO U 32 €T0 MpeaesiaMH.

AKTyallbHOCTh pealM3alliil JaHHOH MporpaMMbl OOYCIIOBJIEHA CaMOW OCOOEHHOCTBHIO
MIPOEKTHO-UCCIEAOBATEIbCKOM  NEATENIBHOCTH. JTa JAESITENbHOCTh JIGKUT B  OCHOBE
MO3HABATEILHOTO HMHTEepeca pebeHKa, SBISETCS 3aJ0roM YyMEHUS I[UIAaHHPOBAaTh JIIOObIE
JNEHCTBUS ¥ BaXKHBIM YCIIOBHEM VYCIENIHOW peanu3anuu uaei. JlioOble wu3MeHEeHHS
COBPEMEHHOTr0 OOIIECTBA CBSI3aHbI C MPOEKTAMHU U HCCIEIOBAaHUSMHU — B HayKe, TBOPUECTBE,
OuszHece, OOIIECTBEHHON KHM3HH. [l03TOMY BaXHBIM JJIEMEHTOM pPa3BUTHS JIMYHOCTH
o0yyJaroImerocs sBisieTcss (OPMHUPOBAHNE OCHOBHBIX HAaBBIKOB IMPOEKTHO- UCCIIE0BATEIBCKOM
NESITEIbHOCTH.

[Tporpammoii mpegycMoTpeHo (hopMupoBaHHE COBPEMEHHOTO TEOPETUYECKOTO YPOBHS
3HAaHUH, a TaKkKe M TPAKTUYECKOTO OMbITa paboThl ¢ JabOpaTOPHBIM O000pPYIOBaHHEM,
OBJIAJICHHE TMpHUEMaMH  HCCIIEIOBaTeNbCKOM  JEATEeIbHOCTH. MeTonbl  OpraHu3aluu
o0pa3oBaTeNnpHOM UM HAYYHO-UCCIIENOBATENbCKOW  JAESITEIbHOCTH  MPEeayCMaTpPUBAIOT
dbopMupoBaHue y OOydYalOIIMXCS HECTAaHAAPTHOIO TBOPYECKOTO MBIIIJICHUS, CBOOOIBI
CaMOBBIPAKEHUS U UHINBUYaJIbHOCTH CYKICHUIA.

Jnsg mnonHoro ydera moTpeOHOCTEH ydaluxcs B IpOrpaMMe  HCIHOJIb3YEeTCs
g depeHIIMPOBaHHBIN MOAXO0/I, YTO CTUMYJIMPYET YYaIErocs K yBEIMYEHHUIO TOTPEOHOCTH B
WHIUBUAYAIbHON, MHTEJUIEKTYAIbHON U MO3HABATEIbHOM JI€ATENbHOCTH U PA3BUTHUIO HAyYHO-
HCCIIEI0BATENbCKUX HaBBIKOB. [Iporpamma craHeT BOCTpeOOBaHHOW B MEPBYIO Ouepelb
LIKOJIBHUKAMM, KOTOpPBIE MMEIOT CTOMKHUI HMHTEPEC U COOTBETCTBYIOLIYIO MOTHBALUIO K
U3Y4YEHHIO ITPEIMETOB €CTECTBEHHO-HAYUYHOTI'0 LINKJIA,ECTECTBEHHBIM HaYKaM U TEXHOJIOTHSIM.

B noxpoctkoBoM Bo3pacTe yyamuecs NpOsIBISIOT CBOIO 3aMHTEPECOBAHHOCTD B TOM WIIN
MHOW o00JacTW 3HAHUM, HAYYHOM HANpaBI€HUU WIH NPO(EeCcCHOHANBHON eATeNIbHOCTH.
Takum oOpa3zom mnpoucxoauT (HOpMHUpPOBaHHME IO3HABATENbHOM U NPOodecCHOHATbHOU
COCTaBJISIOLIEH INYHOCTH, TOMOTAET yJalieMycs B ONpeAeeHu OyayIIero >KU3HEHHOTO My TH
u B 1podecCHOHATBPHOM BbIOOpPEe TMocie OKOHYaHus wikosbl. I[lomobHoro pona
3aMHTEPECOBAHHOCTh CTUMYJIHUPYET MOCTOSIHHOE JKEeJIaHUE IIKOJIbHUKA K MO3HAHUI0 HOBOTO,
pacuIMpeHio U yriyOJeHUI0 COOTBETCTBYIOUINX 3HAHUH, U

ITOJIyYEHHUIO HOBBIX B TOM YHCIIE MPAKTHYECKUX HABBIKOB, a TAKXKE MOTUBUPYET y4Jallerocs Ha
poOpUECHTAIHIO.

IIporpamma HameneHa Ha IIOMOILIbL PEOEHKY B OCBOGHHM OCHOB OpraHM3allud H
OCYILECTBJICHUSI COOCTBEHHOW IPOEKTHO-UCCIIEAOBATENbCKOM JIE€ATENBHOCTH, a TaKkKe B
MPUOOPETEHNH HEOOXOAMMOIO OMbITa JUIsi paboThl HaJ WHIUBUAYAIbHBIM HCCIIEJOBAHHEM
wii  npoektoM. IIporpaMMa TOMOKET IIKOJBHUKY B Oosiee TIyOOKOM H3YyYeHHUH
MHTEpecylolmeld ero o0JacTH €CTECTBEHHBIX HAyK, a TakkKe B MNPUOOPETEHUH Ba)KHBIX
COILIMAJIBHBIX HABBIKOB, HEOOXOMUMBIX U MPOAYKTHBHOM COIMANU3AIMH U (HOPMUPOBAHHS
IPAKJAHCKOU ITO3HULIMHN:



— HaBbIKa CaMOCTOSITEJIBHOTO  PELIEHUS aKTyalbHBIX  HCCIEAOBATENIbCKUX  HIIH
MPAKTUYECKUX 3aJay, BKIIOYAIONIErO B ce0s yMEHHE BUICTh W aHAJIU3UPOBATH MPOOIJIEMBI,
HYXXJAIOIIFecss B PEIICHUH, YMEHHUE JETAIbHO MpopadaThiBaTh W PEATM30BBIBATH CIIOCOOBI
paboThl C HUMH, YMEHHE IUIAHUPOBATh COOCTBEHHYIO pabOTy M CaMOCTOSTEIbHO
KOHTPOJIUPOBATH CBOE MPOIBUKEHHUE K KEITAEMOMY PE3YJIbTaTy;

— HaBBbIKAa TEHEPUPOBAHMS U OPOPMIICHHUS COOCTBEHHBIX UIeH, 00I€UeHNS X BYJOOHYIO
JUIsL pacpocTpaHeHus: Gopmy;

— - HaBbIKa YBO)XUTEJILHOTO OTHOIICHUS K YYXHM B3IJISAaM U UACSIM, OQPOPMIICHHBIM B
paboTax Apyrux JroJei, APyrux aBTOPOB — BJIA/IENIbLIEB MHTEIUIEKTYyaIbHON COOCTBEHHOCTH;

— HaBBbIKa MMyOJMYHOTO BBICTYIUICHUS Tiepesa OONbIION ayAuTOpUEH, apryMEHTUPOBAHHUS
U OTCTaWBAaHMUS CBOEH TOYKHM 3pEHUS, OTBETOB HAa BOIPOCHl CBEPCTHUKOB U B3pOCIBIX,
yOeXIeHHsI JPYyTUuX B CBOEH IPaBOTE, MPOJIBUKEHUS CBOUX HMJCH;

— HaBbIKa pabOThl CO CICUHUATU3UPOBAHHBIMH  KOMITBIOTEPHBIMH  IPOTPaMMaMH,
1abopaToOpHBIM 000PYIOBAaHUEM, TEXHHUECKUMHU YCTPONCTBAMH, OMOITHOTECYHBIME (DOHIAMHU U
WHBIMH pPECypcaMu, C KOTOPBIMH MOXET OBITh CBsf3aHA IPOEKTHO- HCCIEAOBATEIIbCKas
JEATEIbHOCTh IIKOJIbHUKA.

Kpome Toro, pabora miKoJbHHMKa HaJ TMPOEKTOM WM HCCIAEAOBaHHUEM OyneT
CHocOOCTBOBATH M PA3BUTHIO €TO aJIEKBATHON CAMOOIICHKH.

BapuanTsl peanuzanuu nporpaMmmMsl 1 OpMbI POBeIeHUs 3AaHATHIA.

JlaHHas mporpamma paccyrTaHa Ha paboTy co mkonbHuKamu 8-9 kmaccos. Ilemarory
Ba)KHEE aKLEHTHUPOBAaTh CBOE€ BHHMAaHHE HE CTOJILKO Ha KauecTBE pe3yjbTaTa MPOEKTa WIU
HCCIIEIOBaHMsI, CKOJIBKO Ha TOM, YTOOBI ydalliMiics Mojydaj 3HaHHs B TOM YHUCIIE U 4Yepes3
BBINOJIHEHUE IPAKTUYECKOrO 3aJaHus, Jejal BBIBOJbI M YMO3AKJIIOUEHHUS HA OCHOBAaHUM
CBOETO MCCIIEN0BAaHUs, YUUIICS CPAaBHUBATh €r0 PE3YyJbTaThl C TEOPETUUECKUM MaTEpHAJIOM U
UCCIIEIOBAaHUSIMU IPYTUX IIKOJIBHUKOB. TakuM 00pa3oM,lIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-
HCCIIEIOBATENbCKON JIEATENbHOCTH U MPUOOPETET HABBIK KPUTUYECKOTO OTHOLICHMS K
MaTtepuany.

Monynb «buorexHonorus» paccuuTan Ha 34 yaca u peanusyercs B 8 kiacce. Moayib
«MouneKynspHbIE OCHOBBI CEIEKIIMN» paccuuTaHd Ha 34 yaca u peanusyercs B 9 kiacce .
B3aumocBa3e ¢ mnporpamMmoil Bocnuranusa. IIporpamma Kypca BHEYpOUHOH
NeSITeIbHOCTH pa3paboTaHa ¢ y4yeTOM PEKOMEHAAlUi MPUMEPHOM MpOrpaMMbl BOCIIHUTAHMUS,
YUUTBHIBAE€T MCHUXOJIOTO-TIEAArorH4eckie O0COOEHHOCTH JAHHBIX BO3PACTHBIX KaTeropui. ITo
MO3BOJISIET HA MPAKTUKE COEANMHHUTH O0YYarONIyl0 U BOCIHUTATEIbHYIO AESITENbHOCTD Mearora,
OpHUEHTHPOBATh €€ HE TOJIBKO Ha HMHTEIUIEKTyaJIbHOE, HO M Ha HPABCTBEHHOE, COLMAIBHOE
pa3BuTHE peOeHKa. ITO MPOSBISAETCS:

— B INPUOPUTETE JMYHOCTHBIX PE3YIbTATOB PEAIM3ALMH IPOrPAMMBI  BHEYPOUHOU
JIEATEIIbHOCTH, HAILEAIIUX CBOE OTPAKEHUE M KOHKPETU3AUMIO B IPUMEPHOM Iporpamme
BOCITUTAHHUS;

— B BO3MOXHOCTM KOMIUIEKTOBAaHUs PpPa3HOBO3PACTHBIX TIPYII I OpraHU3aluu
npo(OPUEHTAIIMOHHON JIEATEIIBHOCTH IIKOJBHUKOB, BOCIHMTATEIbHOE 3HAYEHUE KOTOPBIX
OTMEeYaeTcs B IPUMEPHOM MPOrpaMMe BOCIIUTAHMS;

— B MHTEPAKTUBHBIX (pOpMax 3aHITHH JJIs IIKOJLHUKOB, 00ECIEUNBAIOIINX OOIBIIYIO UX
BOBJICUEHHOCTb B COBMECTHYIO C II€IarOTOM U JIPYTUMU JAETbMHU JI€ATEIbHOCTb U BO3MOKHOCTD
o0pa30BaHMs HAa €€ OCHOBE JETCKO-B3POCIBIX OOIIHOCTEMN, KII0UEBOE 3HAUEHUE KOTOPBIX AJIS



BOCIHUTAHMSI TOAUYEPKUBACTCS IPUMEPHOUIIPOTPAMMOI BOCTIUTAHUS.

Oco0eHHocTH padoThl yuuTedsi MO NMporpamMme. 3ajaya y4uTEIs COCTOUT B TOM,
4yTOOBI COMPOBOXKAATH Mpolecc MPOohecCHOHANBbHON OpPHEHTAlUU IIKOJbHUKA, PacKphIBast
MOTEHIIMAN KaXXJ0ro Yepe3 BOBJICUYEHUE B MHOTOOOPA3HYIO AESITeIbHOCTh, OPraHU30BAHHYIO B
pasubix Qopmax. [Ipu 3TOM pesynbraTomM pabOTHl y4uTeNlsl B IEPBYIO OYEPEb SIBISETCS
JUYHOCTHOE pa3BUTHE Yydauierocs. JIMUHOCTHBIX pE3yJbTAaTOB YUYHUTEIb MOXKET JOCTUYb,
yBIIEKasi yYEeHMKa COBMECTHOW M HMHTEPECHOH MM OOOMM JEATEIbHOCTHIO, YCTaHABIHMBAs BO
BpeMsl 3aHATHH J00pOXKeNaTeIbHYI0, IMOAICPKHUBAIOILYIO aTMOcdepy, HachImas 3aHATHS
LIEHHOCTHBIM COJIEPKAHHUEM.

IIpumepHas cxema NpOBEAECHUS 3aHATUH 110 IPOrpaMMe:

1. OO0OBbsicHEHHE TEOPECTUYUCCKOI'O MaTE€pHralia rmo TeMeE.

2. TloaroToBKka K ODKCHEPHMMEHTAILHOMY 3aHATHIO, OOCYXJICHHE OOBEKTOB I
IIPAKTUYECKOI 0 3aHATHS.

3. HpOBeI[eHI/Ie MNPAKTUYICCKOI'0 3aHATHA — OCHOBHAA 3ajladya OCBOCHHC MCTOIOJIOIMHU
JaHHOT'O 3KCIICpUMCHTA.

4. Tlo OKOHYAHMM NPENJIOKUTH JETAM, KOTOpPhIE 3aUHTEPECOBAIMCH  JAHHBIM
HKCIEPUMEHTOM, pa3BUTb €ro B HCCIENOBATENIbCKUI mpoekT. s 3Toro HeobXxoaumo
00CcyauTh 00BEKTHI, KOTOPHIE YUSHHUK OYJIET UCCIIEA0BATh, COCTABUTD INIAHAIKCIIEPUMEHTA.

5. TloMoub yUEHHKY IPOAHAIM3UPOBATH PE3YIILTATHI SKCIIEPUMEHTA.
OueHUTh pe3ylbTaThl MPOEKTHO-UCCIIEAOBATENLCKOM  JEATEIbHOCTH  LIKOJbHUKOB
MO’KHO B IIpOLIECCE 3AIUUTHl UMU CBOMX Pa0OT B paMKax LIKOJbHON Hay4YHO- MPAKTUYECKOM
KOH(DepeHIHH.

COJIEP’KAHUE KYPCA BHEYPOYHOM JIEAATEJIbHOCTH
Monayan «buorexHosiorus» 8 kiaaccol (34 yaca)
1. Buomexnonozus (4 uaca)

[ToHATHE GMOTEXHOIOTHH. 3a4eM UYeJIOBEKY OMOTEXHOJIOIHH, B YEM UX MPEUMYLIECTBO
nepes XUMUYECKUM CHHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJOTHUHU: MPOMBIIIICHHBIC
MUKpPOOPTaHU3Mbl, KJIETKM W TKaHW PACTEHMM, >KMBOTHBIX M 4YeJIOBEKa, OMOKaTaIu3aTophI.
[IpakTuueckas pabora «IIpumMepsl mpUuMeHeHUs: OMOJOTHYECKIX 00BEKTOB B TBOCH YKU3HI.

Colppe myis OMOCHMHTE3a M OIIEHKAa €ero OWOJorn4YecKkod I1eHHOCTH. (OCHOBHBIE
WCTOYHUKHU YTIIepoja, a3oTa, pocdopa, MukposieMeHToB. VccienqoBanre HOBBIX HCTOUHUKOB
ChIpbsl (BKJIIOYAsh BOMPOCHI €ro IMpenBapuUTeNbHON 00paboTKu), pa3paboTKka HOBBIX
MUTATENbHBIX Cpell, B TOM YHCJE BKIIOYAIOUIMX OMOCTUMYISTOPHI U JPYTHe SJIEMEHTHI
yIpaBIeHUS U ONTHMH3AINH TMPOIECCOB OMOCHHTE3a. METOAbl ONTUMHU3AIMHU MUTATEIBHBIX
cpen.

2. Hacneocmeennasn ungopmayus (8 uacoe)

HacnenctBeHHOCT M M3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKHMBBIX OPIaHHU3MOB.
N3menunBocth. Buapsl wm3MeHumBocTh. [lpakTuueckas pabota «MoaudukanronHas
W3MEHUYUBOCTb (JIMCThS, UTOJKHU C OJHOTO JepEBa)».

['en — MaTepuanbHBIH HOCHUTENb HACIEICTBEHHOCTH U M3MEHUMBOCTH. HykienHoBble
KHCIOTHI. JIoKanu3anusi FeHETUUECKOTO MaTepuaia B KieTke. Jlenenue kinetok. Permmkanus
JHK. OcHoBHas norma monekynspHoi Ouonoruu. Tpanckpunuwms. Tpancnsius. Myranuu.
[Ipaktuyeckas pabota «l'eH — HHCTPYKIMS 10 cOOpke KiIeTku (Ha Owucepe WM



KoHCTpyKTOpe)». IlpakTnueckas pabora «Myranus Ha OyrepOpoae (Jt000i O0OBEKT u3
npeapiayiend padboTsl, I/1€ U3MEHEHUE NHCTPYKLUU NMPUBEAET K U3MEHEHUIO BHEUIHETO BUAA
00BEKTa)».

3. Bupyconozusa. (6 uacoe)

[Tono>xeHne BHUPYCOB B cCUCTEME opraHmdeckoro mupa. CTpyKTypa U XUMHYECKHUH
cocta  BupycoB. Kiaccudpuxanmus BupycoB. Pemponykmust  Bupyco. I[Ipocmotp
JOKYMEHTAJIBHOTO (puibMa 0 BUpycax.

Bupycsl - B030ynurenu MH(MEKUMOHHBIX Ooisie3Heill. OHkoBHUpychl. bakrepuodaru:
CTPOCHHE, CBOMCTBA, IPUMEHEHHUE.

buonoruyeckue MeTo 16l 60pbOBI ¢ BUpYCaMH.

4. Iennas unscenepus u ouomexnonozuu. (8 uacoe)

OcHoBbl TeHHON wuHxeHepuu. Bekropa. Cneunduueckue ¢GepMeHTb OaKTepuid.
[IpakTueckass pabota «DHAOHYKIEa3bl pecTpuKuuu (paboTa ¢  HYKICOTUIHBIMU
MOCIIEA0BATEIHHOCTAMU Ha Oymare)y.

buorexHonorun NpoayKIUMU OENKOB B OaKTepHANbHBIX KynbTypax. JlocTkeHus
TeHHOW MH)XXEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema ananTUBHOIO HMMMYyHUTETa OakTepwii W apXxeil.

[Mpaktuyeckas padota «I ennbie HOkHUIBI - CRISPR/Cas (MmonenupoBanue na 6ymare)»[' MO.
Mertoasl nonyuenust ' MO. Urpa-nuckyccus «Bolurpail rpaHT Ha co3gaHue

IT'MO».

5. Buomexnonozuu ¢ scusomnosoocmee (8 uacoe)

JlomecTukanys OCHOBHBIE JIOMAIllHUE >KUBOTHBIE; COBPEMEHHBIE JKCIIEPUMEHTaX IO
JIOMECTUKALIUMA JKUBOTHBIX (JIMCHIIA, HOpPKAa W Jp. — OKCHEPUMEHThl HAyYHOW IIKOJIBI
akanemuka bensesa). [luckyccus «/lomectukanus, Bce JM pacTEHUsI M KUBOTHBIE, KOTOPbHIE
KUBYT pSJIOM C UEJIOBEKOM UM OJOMAaIIHUBaOTCA? MOXHO 1M CuUMTaTh TapakaHa
OJOMAIllTHEHHBIM JKUBOTHBIM?».

COBpCMeHHBIG MCTOABI B JKMUBOTHOBOACTBC: TPaHCILIAHTALIUA 3M6pI/IOHOB, XUMCPHBIC
KUBOTHbIE,  KJOHMpoBaHMe. IlpakTuueckas  pabora  «MeToauka  KJIOHHPOBAHHUS
(MonenupoBaHue Ha Oymare).

OcHoBHBIE 00JI€3HH )KMUBOTHBIX U POJIb TATOT€HHBIX MUKPOOPTaHU3MOB U Mapa3uTOB B
pa3BUTUU 3a00JIEBAaHUUN JTOMAIIHUX >KUBOTHBIX M OCHOBHBIX Mepax OOphOBI C HUMH; pPOJIb
MOJIE3HBIX MUKPOCUMOMOHTOB B OpraHM3ME€ JKUBOTHBIX. [loyokuTenpHOE W TOOOYHOE
(oTpHIIaTeTFHOE) BO3/ICHCTBUU aHTUOMOTUKOB Ha OPTaHU3M B XO/J1€ ICUCHUS)KUBOTHBIX; IIENIU U
3alayd BeTepuHapuu. buoTexHomoruss KOpMoOBBIX mpemapaToB. IlpakThueckas pabota
«CocraBieHue palyMoHa MHTAaHHUA >KUBOTHOTO, pAacyeT pacxoJOB Ha COJEp>KaHUE.
UccnenoBatenbckas padora «OreHka Ka4ecTBa MOJIOYHOUN MPOTYKITHN.

Moayab «MoJiekyJisipHbie 0CHOBBI cejieKium» 9 kiaace (34 yaca)
1. Monexynapuas ouonozus. (12 uacoe)
OCHOBHBIC BEXU Pa3BUTHUS MOJICKYJIIPHON OUOJIOTHH.
HyknenHoBbie KHCI0TEL. OCHOBHBIC MTPHHIIUIIBI CTPOCHHUS.
[Ipaktuyeckas padora «Monens JIHK-opuramm».



Marpuunsle cuHTE3bl. Perumkanuss — OCHOBa KIETOYHOro neneHus. [IpuHuwmmsl
peruukauuu. Ilpaktuueckas pabora «PemvkaTuBHas MamimHa (Urpa-IeMOHCTPAIUS)».
[TpakTuueckas pabota «I1LP (Momenp amrmndukaiys Ha Oymare)y.

Myrauuu. UYto BbI3bIBacT m3MeHeHuss B ctpoennu JIHK. Ilpunuunsl penapanuw.

Tpanckpunuus. [Ipaktuyeckas padora «Cuiia mpoMOTOpay.

I'enetnueckuii koa. IlpakTtuyeckas pabora «PemieHue 3amady Ha TEHETHYECKUH KO
Tpancasuus.

2. Monexyaspuvie ocroeul zenemuxu (16 uacoe)

[Tpenmer renetuku. KpaTtkas uctopusi pa3BUTHS NIPEICTABIECHUS O HACIEICTBEHHOCTH.

OT re”a x npu3HaKy: Kak packpacuTb kora. Yto Takoe mpusHak? Ilyts oT rena po
npusHaka. Myranuu. Asenu. ['eTepo3uroTsl 1 roMO3UroThl. JJOMUHAHTHBIE U PELIECCUBHbBIE
ayuienu. PoneBast urpa «Amnenuy. MccnenoBarenbekuii poekT MyTareHHbIe (JaKTOPBI.

['enpl cTposiT opraHu3M. BkiroueHue M BbIKiIIOYeHHE Oosblioro Habopa reHoB. Kak
KJICTKM TOHMMAIOT, KaKue IeHbl JOJDKHBI paborarh. PoneBas urpa «Cynpba kiaeTkw». I'eHbl-
nepekitoyareny. [Ipaktuueckoe 3aanue «AITOpUTMBI IS KIIETOK.

JluckpeTHOE Hacae10BaHNe IPU3HAKOB. 3aKOHbl MeHeNs: OJIMH T'eH - OJJuH npu3Hak. Cxema
CKpelIMBaHus. 3aKOH eJMHO00pa3us ruOpuI0B nepBoro nokojaeHus. [Ipakruueckoe 3ananue
«EnuHoobOpasue nepBoro IMOKOJIEHUS». 3aKOH PpacCIIEIJICHUS MpPU3HAaKa BO BTOPOM
nokosneHuu. IIpaktudeckoe 3amanue «PaciieruieHue BO BTOPOMIIOKOJICHUM.
UccnenoBarenbckuii MpoeKT «3akoHbl I'. MeHaens B 3KCIIEpUMEHTE.

3akoHbl MeHiensl: HECKOJIbKO I€HOB - HECKOJIBKO MpHU3HAKoB. {uruOpunHoe
CKpELIMBaHNUE. Hesasucumoe pacxoxeHue XPOMOCOM. [IpaxTHueckoe
3ananue «Pemerka [lenneray. CuenyieHHOE Hacae10BaHUE.

B3aumopeiictBue reHoB. AsulenbHOe M HeaiuienbHoe. IIpakTudeckoe 3aHATHE
«B3anumonelcTBUs TeHOB (MOIETUPOBAHME CHUHTE3a W TPAHCIOPTA MHUITMEHTa B KIETKY)»
Onpenenenne mnona. IlonoBbie xpomocombl. Camibl U caMku. BrusHue ¢dakTopoB
OKpY’KaroIeu cpenbl.  XpOMOCOMHOE ompeneIeHue nona. Ilomoseie
xpomocoMsbl. [IpakTnueckoeszananue «HacnemoBanmne, crerieHHOE C
IIOJIOM. [TpoOnema AONOMHUTENBHOM X-XpPOMOCOMBI y KEHUIMH. TpexIBeTHbIE
KOUIKH.



3. Monexyaspuvie ocroeul cenexyuu (28 uacoe)

I'eHbl B momysALusX: BeJIMKoe paBHoBecue. [lomymsiuus.

[Tomynauuy MEHSIOTCS: YMCICHHOCTh, MUIPALUs U BbIOOp cynpyra. YnCIeHHOCTh NOMYJIALUY.
Ponesas urpa «9ddexr ocnoBarens». PoneBas urpa «9PpQexT OyTbUIOUHOTO TOpibIKa». Jpeid
reHoB. Myranuu. Heciydaiinoe ckpemuBanue. M3oisanms.

[omynsauy MEHSIOTCS: €CTECTBEHHBIH OTOOp. MexaHu3M [NeHCTBHS €CTECTBEHHOro oTOopa.
JIBrokymumii otoop. PoneBas urpa «EctecTBEeHHBINM 0TOOPY.

MoudukanonHas HM3MEHYMBOCTb. CTaTUCTHUYECKHE OCOOEHHOCTH MOAM(DUKALMOHHON
n3MeHunBocTU. MccnenoBatensckue paboTel «MoauduKanMoOHHAs HW3MEHYUBOCTh DPACTECHUHM B
npejenax Ballero MecTa >KUTEJIbCTBaY.

HacnenoBanue kosnuecTBeHHbIX npu3HakoB. KommdectBeHHble npusHaku. Cpenosas
W3MEHUYUBOCTb IIPU3HAKA.

[IpakTnueckoe 3aaHre «ATPOHOMBDY.

JlomecTuKkanus M LEHTPbl F€HETHYECKOro pa3zHooOpasus. [lowcku pacrenuil c
«XOpOILMMU» MPU3HAKAMHU /1715 yesoBeka. LleHTprl reHeTnueckoro pasHoodpasus. Hukonait IBanoBuy
Bagunos. Cenekuus. I'ereposuc. Ilpaktuueckoe 3ananue «l'oMmosorudeckue psabpl HaciaeICTBEHHON
U3MEHYUBOCTI .

CoxpaHuTh M U3yYUTh T€HBI, YTOOBI MEHATH Oynyinee. Kak npaBuibHO XpaHUTh TE€HBI.
['eHeTnyeckue EHTPHI B Hallel cTpane. [ 1e 3aHUMal0TCs TeHEeTUKOW U TeHOMUKOM JIJIs1 HY ]I CEIbCKOTO
X034liCcTBA.

IIVTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOYHOM JESTEJBHOCTH

3aHATHS B paMKaxX HOpOrpaMMbl HamlpaBjieHbl Ha oOecreyeHHe AOCTHXKEHHs LIKOJbHUKAMH
CJIEYIOIMX JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX00PAa30BaTEIbHbIX PE3YIbTATOB.
JIMYHOCTHBIE Pe3yJIbTAThI:

B cgepe epasicoanckoco eocnumanus: TOTOBHOCTb K KOHCTPYKTMBHOH COBMECTHOM
JEATEIbHOCTH IIPU BBIIIOJIHEHUM MCCIEJOBAaHUN U IIPOEKTOB, CTPEMIICHUE K B3aMMOIIOHUMAHHUIO U
B3aUMOIIOMOIIH.

B cgepe nampuomuueckozo 6ocnumanus: OTHOLIEHHME K OWOJIOTUM KaK K BaXHOH
COCTABJISIFOLIEN KYJIBTYpPBI, TOPIOCTh 3a BKJIAJ POCCUMCKAX M COBETCKMX YYEHBIX BPA3BUTHE MUPOBOU
OMOJIOTrMYECKON HayKH.

B cgpepe 0yxoeno-npascmeenno2co 6ocnumanus: TOTOBHOCTb OLEHMBATh IIOBEIECHUE U
IIOCTYIIKM C IIO3ULIUM HPABCTBEHHBIX HOPM M HOPM DJKOJOTMYECKOW KYJIbTYpPbI; IIOHUMAaHHE
3HaYMMOCTH HPABCTBEHHOT'O aCIIEKTa JIEATEILHOCTH YeJIOBeKa B METUIIMHE U OMOJIOTHH.

B cgepe scmemuueckozo eocnumanus: TOHUMaHHE poiu Ouojgoruu B (OPMUPOBAHUU
JCTETUYECKOMN KYJIBTYPBI IUYHOCTH.

B cgpepe ghuzuueckoco eocnumanus, ¢popmuposanus Kyibmypsl 300p06bs U dIMOYUOHATLHOO0
Onazononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO M YCTAHOBKA Ha 3/10pOBBIM 00pa3
KHU3HU (3710pOBOE MUTAHUE, COOIIOIEHNE TMTHEHNYECKUX IPAaBUI U HOPM, cOaTaHCHPOBAHHBIA PEXUM
3aHATUA W OTHbIXa, peryispHas (u3myeckas aKTUBHOCTh); OCO3HAHHE IOCIEICTBUN U HEMpUATHE
BPEIIHBIX TNPHUBBIYEK (YIOTpeOICHHE AIKOroNsd, HAapKOTUKOB, KypeHHE) M HUHBIX (opM Bpena Ul
(U3NIECKOTO U NICHXUYECKOTO 37I0POBbs; COOJIOEHUE MpaBmil 0€30MaCHOCTH, B TOM YHCIIE HaBBIKU
0e301acHOT0 MOBEACHHS B MPUPOJHON cpene; chOPMHUPOBAHHOCTh HaBBIKA Pe(ICKCHH, yIpaBlieHUE
COOCTBEHHBIM AMOIMOHAIBHBIM COCTOSTHUEM.

B cgepe mpyoosozo eocnumanus: aKTUBHOE ydaCTHE B PELICHMM IPAKTUYECKHUX 3a1ad (B
paMKax CeMbH, ILIKOJIbI, TOpOJia, Kpast) OMOJIOrMYECKON U SKOJIOTHYECKON HAlpaBIEHHOCTH, HHTEPEC K



MPAKTUYECKOMY U3YUEHHIO POQeccuii, CBA3aHHBIX C OMOJIOTHEH.

B cgpepe sxonocuueckoeo socnumanua: OpUEHTaNNS Ha TPUMEHEHHE OMOJOTMYECKUX 3HAHUN
IPY PEIICHUH 33134 B 00JIACTH OKPY’KArOIIEeH Cpe/ibl; OCO3HAHHE IKOJIOTUIECKUX MPOOJIeM U IMyTel HX
pELICHNUS; TOTOBHOCTh K YYaCTHIO B TPAKTUYECKONUICATEIIFHOCTH YKOJIOTHIECKON HAIIPABICHHOCTH.

B cghepe nonumanus yennocmu mayynoco no3wanus: OPUEHTAIMS] HA COBPEMEHHYIO CHCTEMY
HAYYHBIX MIPEJCTABICHUIH 00 OCHOBHBIX OMOJIOIMYECKHX3aKOHOMEPHOCTSX, B3aUMOCBSI35X YEJIOBEKA C
MPUPOAHON M COLMAIBHOM CPENON;

MOHMMAaHUE POJIK OUOJIOTHUYECKON Hayku B (OPMHUPOBAHMU HAyYHOTO MHPOBO33PEHHUS; pa3BUTHE
HAay4yHOUM JI0003HATENbHOCTH, HHTEpeca K OHOJOTMYECKOW HayKe, HAaBBIKOB HCCIEI0BATEIbCKOMN
NEeSATEIbHOCTH.

B cgepe adanmayuu Kk uzmeHAOWUMCA YCIO08UAM COYUANLHOU U NPUPOOHOU CPeobi:
aJIcKBaTHAsl OLICHKAa M3MEHSIOIIMXCS YCIOBUM; MPUHATHE pelieHus (MHIMBHUAYyalIbHOE, B TPYyMIE) B
M3MEHSIONIMXCS YCIOBUAX HAa OCHOBAaHUHM aHAM3a OWOJIOTMYECKOW WH(POpPMALWM; IJIAaHWUPOBAaHUE
JNEHCTBUI B HOBOM CHTyallud Ha OCHOBAHWUU 3HAHUN OMOJOTMYECKHX 3aKOHOMEPHOCTEH.

MeTtanpeameTHblie pe3yJbTAaThI:

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU NO3ZHABAMENLHBIMU OEUCMBUIMU
ba3oBble JJoruyecKue 1elCTBUS:

® BBHIIBIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OMOJIOTMYECKIX OOBEKTOB (SIBJICHUN );

® YyCTaHaBJIMBaTh CYH_IGCTBCHHHﬁ IIPpHU3HAK KJ'IaCCI/I(i)I/IKaI_II/II/I OMOJIOTHYECKUX 00HEKTOB (HBJICHI/Iﬁ,
HpOHGCCOB), OCHOBAaHMUA OJIA 0606H_IeHI/I$I M CpaBHCHH:A, KPUTCPUU ITPOBOJUMOI'O aHAJIN34,

® ¢ y4éTOM IPEeUI0OKEHHON OMOJIOTHYECKON 3a/1a4H BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B paccMaTpuBaeMbIX (akTax W HAOMIOJCHMIX; IMpeiaraT KPUTCPUU IS BBISIBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

® BBHIABIATH JeDUIUTHI MHPOPMALUM, TAHHBIX, HEOOXOIMMBIX JJIS PEUICHUs MOCTaBICHHON
3a71a4u;

® BLISBIATH MPUUYMHHO-CICACTBEHHBIE CBSI3M MPU H3YYCHHH OWOJOTHYECKUX SIBIECHUH U
MPOLIECCOB;  JieNlaTh  BBIBOABI C  HCIOJb30BAaHUEM  JEAYKTUBHBIX UM  WHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAIOTHH, OPMYTUPOBATH THIIOTE3HI O B3aMMOCBS3SIX;

® CaMOCTOSITENBHO BHIOMpaTh CHOCOO pelieHus y4eOHOM OMOIIOTHYECKO 3ahauu (CpaBHHUBATH
HECKOJIbKO BapUaHTOB PEILICHUS, BEIOMPATh HanOoee MOAXOAIINI ¢ y4€TOM CaMOCTOSTETLHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBrle nccae1oBaTeILCKUE JICHCTBHS:

® MCHOJB30BATh BOIIPOCHI KaK HCCIIe0BaTEIbCKUIM HHCTPYMCHT I1O3HAHMUA,

® (GopMyIHpOBaTh BOMPOCH], (DUKCHUPYIOIINE pPa3pblB MEXKIY pPEaTbHBIM U KEJIATeIbHBIM
COCTOSIHHEM CHUTYaIluH, 00bEKTa, 1 CAMOCTOSTEILHO YCTAaHABIMBATH UICKOMOE M JIAHHOE;

® (opmupoBaTh THUMOTE3y 00 HCTHMHHOCTH COOCTBEHHBIX CYXIEHUH, apryMEHTHPOBATh CBOIO
MMO3UIINIO0, MHCHHE,

® [POBOJUTH IO CAMOCTOSTENHO COCTAaBICHHOMY IUIaHY HAONIOJIeHHE, HECIOXHBIN

OMOJOTMYECKH SKCIEPUMEHT, HEOOJbIIOE HCCIEIOBAaHHE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
O6uo0rnueckoro o0ObeKTa (Ipoiecca) U3yyeHus,

NPUYMHHO-CIEICTBEHHBIX CBSI3€il M 3aBUCUMOCTEH OHOJIOTMYECKUX OOBEKTOB MEXIy COOOM;



OLICHUBATh Ha NPUMEHHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIUIO, TMOIYYECHHYI0 B XOJe
HaOJI0ACHUS U SKCIICPUMEHTA;

CaMOCTOSITENILHO (OPMYJIHPOBaTh OOOOMICHUS W BBIBOABI IO pPe3yJbTaTaM IMPOBEAEHHOTO
HaAOJIIOJICHUS, SKCIIEPUMEHTA, BJIaJICTh MHCTPYMEHTAMH OIICHKH JTIOCTOBEPHOCTH ITOJTYYCHHBIX
BBIBOJIOB M 000OIIEHNI;

IIPOrHO3UPOBATHL BO3MOXKHOC I[a.]'[BHefII.H@G pPa3BUTHUE OMOJOrHYECKUX ImpoueccoB MU HX
IOCJICACTBHA B aHAJIOTMYHBIX HMJIKM CXOAHBIX CUTyallUAX, a TaKXKE BbIABHUIAaTh IMPCAIIOIOKECHUA
00 ux Pa3BUTHHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

PaGora ¢ uadopmarueii:

NPUMEHSTh Ppa3IMYHbIE METOJAbI, WHCTPYMEHTBI W 3alpochl NpU TOHCKE U 0TOOpe
OuosIorn4ecKkoil MHPOPMALIUU UM JaHHBIX U3 UCTOYHHUKOB C YYETOM HPEIOKEHHON yueOHOM
OHOJIOTMYECKOM 3a1a4u;

BBIOMpATh, aHANM3UPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH OHOIOTUYECKYIO
MHGOPMAILIHIO PA3TUYHBIX BHIOB U ()OPM IMPEIICTABIICHHUS,

HaXOJUTh CXOJHbIE apryMEHTHI (TIOATBEP>KIAIOIINE WM OMPOBEPTaIOIINe OJIHY UTY K€ UACH0,
BEPCHIO) B Pa3IMYHBIX HH()OPMALIMOHHBIX HCTOUHUKAX;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMalbHYIO (OopMy MpeAcTaBlieHUus UHGPOpMaLUU U
WITIOCTPUPOBATH PelIaeMble 331a4l HECTOXKHBIMU CXEMaMHM, JuarpaMMaMu, HHON rpaduKoi 1
UX KOMOMHAIMSIMU;

OLIEHUBATh HAAEKHOCTh OWOJOTHYECKOM HMHGOpMAMM 10 KPUTEPUSAM, MPEATIOKEHHBIM
yauTeneM Uik chopMyITupOBAaHHBIM CaMOCTOSITEIBHO;

3alIOMHMHATh U CUCTCMATU3HUPOBATDH 6I/IOJ'IOFI/I‘ICCKYIO I/IH(bOpMaI_II/IIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelCMEUIMU
Oo11enue:

BOCIPUHUMATh U (POPMYIHPOBATh CYXkJAECHHUS, BHIPAKaTh YMOLIUU B MPOIIECCEBBITOIHEHUS
MPAKTUYECKUX U Ja0OpaTOPHBIX padoT;

BBIpaXkaTh c€0s1 (CBOIO TOUKY 3PEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJlbHbIE CPEACTBA OOIIEHMs, MOHUMATh 3HAYEHHE COLMANIBHBIX 3HAKOB,
3HaTh U PAclO3HaBaTh MPEINOCHIIKM KOH(MIMKTHBIX CUTYalluil U cMAryaTh KOH(IUKTHI, BECTH
IIEPETOBOPBI;

MIOHUMAaTh HaMEpPEeHMs JIPYIHX, MpPOSBIATh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEKTHOH Gopme (HOopMYIHPOBATH CBOU BO3PAKEHUS;

B XOJIe Juajora W/WiM JUCKYCCHHM 3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYyXIaeMou
OHMOJIOTMYECKON TeMbI M BBICKA3bIBaTh WICH, HAIEICHHBIC HA pelIeHHe OMOIOTHYECKON 3a1aun
U TIOJIIepKaHKe OJIaroKenaTeIbHOCTH OOIICHHUS,

COTIOCTABIIATh CBOM CYXKJEHHUS C CYXJACHHUSMHU JPYTUX yYACTHUKOB JHAIIOTa, OOHAPYKUBAThH
pa3IMYMs U CXOACTBO MO3UIINH;

Hy6J'II/IIIHO MNpEACTABIATE PE3YIbTAaThbl BBIITOJHCHHOI'O OMOJIOTMYECKOTr0 OIBITa (SKCHepI/IMeHTa,
HCCTIe0OBaHMS, TIPOSKTA);

CaMOCTOSATCIIbHO BI)I6I/IpaTB (bOpMaT BBICTYIIZICHUSA C y‘IéTOM 3aa1a4 Mpe3CeHTauuu H
0COOCHHOCTEH AyJUTOPHUHU U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIC U TMCbMCHHBIC TCKCTBI
C UCITIOJIb30BAHUEM HIITFOCTPATHBHBIX MaTCPUAJIOB.



CoBMecTHAas AeATENBHOCTE (COTPYIHUYECTBO):

MOHMMAaThb M HCMOJb30BaTh NPEUMYIIECTBA KOMAHIHONW M WHIMBHIYaJIbHOH pabOTHl NpHU
pelieHNH  KOHKPETHOW  OMOJIOTMYecKOoil  mpoOiieMbl, OOOCHOBBIBAaTH  HEOOXOAMMOCTH
NPUMEHEHHUsST TPYNNOBBIX (OPM B3aUMOJCHCTBUS TNPH PELICHUH TOCTABICHHON Y4eOHOI
3a1a4u;

INpUHHUMAaTh [CJIb COBMECTHOM ACATCIIBHOCTH, KOJUJICKTUBHO CTPOUTH HeﬁCTBHﬂ mo eé
JIOCTHKEHUIO: PACIpeNesIiTh pPOJIM, JOTOBapUBaThCs, OOCYXKIAaTh IPOLECC U Pe3ynbTaT
COBMECTHOH paboThI;

YMCTb O606H.[8.TB MHCHUS HECKOJBKUX J'II-OI[CfI, MMPOABJIATb TOTOBHOCTb PYKOBOAWTD, BBITIOJIHATD
MOpYYCHUs, NOJYHUHATHCA,

IUIAHUPOBaTh OPraHU3allMl0 COBMECTHOW pPa0OThI, ONpeleNaTh CBOK poib (C  y4éTom
IPEINOYTEHU U BO3MOYKHOCTEH BCEX YYaCTHMKOB B3aUMOJEWMCTBUSA), pacHpeneaTh 3ajaud
MEX/y 4I€HaMH KOMaHJbl, y4acTBOBAaTh B IPyNIOBBIX (hopMax paboThl (00CyxaeHus, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U UHBIE);

BBIIIOJIHATE CBOIO 4YacCTb pa6OTBI, AOCTUI'aTb KAYCCTBCHHOI'O pE3yjibTaTa II0 CBOCEMY
HaIIpaBJICHUIO U KOOPAUWHHUPOBATL CBOU ILCP'ICTBHSI C ApYTvMMHU YJICHAMU KOMAaH/bI;

OLICHHUBATbh Ka4YCCTBO CBOCITO BKJIaJda B O6H_II/II>'I MNPOAYKT II0 KpUTCPUSAM, CAMOCTOATCIIHHO
C(l)OpMy.HI/IpOBaHHBIM Y4aCTHUKaMH BSaHMOHeﬁCTBHH; CpaBHHUBATb PE3YJIbTATHI C HUCXOOHOM
sanaqeﬁ U BKJIAA KaXIOTO YICHAa KOMaHJbl B JOCTHUXXCHUC PE3YJIbTATOB, PA3ACIIATH C(1)epy
OTBCTCTBCHHOCTHU U ITPOABIIATH TOTOBHOCTD K ITPCAO0CTABJICHUIO oTyéTa nepen rpynnoﬁ;

OBJIAJACTD CHCTEMOH YHUBCPCAJIIbHBIX KOMMYHHUKAaTUBHBIX ﬂeﬁCTBHﬁ, KOTOpas obecreynBaeT
C(l)OpMI/IpOBaHHOCTB COIIMAJIbHBIX HABBIKOB M OMOILIMOHAJIBHOI'O MHTCIIJICKTA IIIKOJIbHHUKOB.

B cgepe osnadenus  ynusepcanvhvimu VueOHbIMU — pe2yNAMUSHBIMU oeticmeusImMu.

CaMoopra"usaimsi:

BBISBJIIATDH HpO6J’I€MI>I oJie peIICHHUA B JXKU3HCHHBIX H y‘Ie6HI)IX CUTyalludX, HWCIHOJb3Ys
OHOJIOTHYECKHUE 3HaHUA,

OPHEHTHUPOBATHCS B PA3IMYHBIX IMOAXO0JAaX TMPUHITHS PEUIeHUH (MHAMBHIYAIbHOE, IPUHSTHE
peleHus B TpyIe, IpUHATUE PEIIeHUH rpymnoi);

CaMOCTOSITEJIbHO COCTAaBJISATh AJTOPUTM PEUICHMs 3aJaud (MJIM €ro 4acTh), BBIOMpaTh CIoco0
pemieHust yuyeOHOW OMOJIOTMUECKOM 3a7auu ¢ y4€TOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHPOBATh NpeJlaraéMble BapUaHThI peIlICHHI;

COCTABJIATh IUIaH JeWcTBUM (MJIaH peaJn3allid HaMEUEHHOIo aJIrOpHUTMa peLIeHHs),
KOPPEKTHPOBATh MPEJIOKEHHBIN aIrOpuUTM € Y4YETOM IOJyYEHHs] HOBBIX OHOJIOIMYECKHX
3HaHUI 00 U3yyaeMoM OMOJIOTHUECKOM OOBEKTE;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIb (pediekcus):

BJIaJCTh criocodoaMu CAMOKOHTpPOJIA, CAMOMOTHBAIIUA U pC(I)JICKCI/II/I;
AaBaTb aICKBATHYIO OLICHKY CUTYyAllUX U NIpCJiaraTh IjiaH eé U3MCHCHMUAA,

YYHUTHIBAaTh KOHTEKCT W TPEABUIACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH
y4eOHOU OMOJIOTMYECKON 3a7a41, aJaliTHPOBATh PEIICHUE K MEHSIOIIUMCS OOCTOSITEIHCTBAM;
OOBSACHITh TPUUYUHBI JIOCTHIKCHHUS (HEIOCTHXKEHUS) pE3yJbTaTOB JACSATEIHHOCTH, aBaTh
OIICHKY MPUOOPETEHHOMY OTIBITY, YMETh HAXOAUTh TTO3UTUBHOE BIIPOU3OIICAIIEH CUTYAIIHH;

BHOCHUTHb KOPPEKTHBBI B JCATEIHBHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHHUBIIUXCS
CUTyallMii, yCTAaHOBJIEHHBIX OIIMOOK, BO3HHKIINX TPYAHOCTEH; OIICHHMBATH COOTBETCTBHE
pe3yibTaTa LEeIn u YCIIOBHSIM.



® DMOIMOHANbHLIA NHTEIUICKT:

® pa3IuyYaTh, Ha3bIBaTh M YNPABIATE COOCTBEHHBIMH SMOLMSAMU M 3SMOLUAMHU
ApYyTrux;

® BbLIABIATH U AHAIM3UPOBATH IPUYMHBI SIMOLIUN;

® CTaBUTb ceOs HA MECTO APYroro 4ejaoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUSIPYTOro;

® PEryJMpoBaTh CIIOCOO BBIPAXKEHUS IMOLMH.

® [lpunstue ceds U Ipyrux;

® 0CO3HaHHO OTHOCHUTHCA K APYrOMY YeJIOBEKY, €r0 MHEHHUIO;

® [IpU3HAaBaTh CBOE IIPABO Ha OLIMOKY M TAKOE Xke IIPAaBO JIPYroro;

® OTKPBITOCTb ce0e U APYTUM;

® 0CO3HaBaThb HEBO3MOXXHOCTh KOHTPOJUPOBAThH BCE BOKPYT;

® OBIAACTh CHCTEMOW YHUBEPCAIBHBIX Yy4YeOHBIX pETYISTHBHBIX JCHCTBUH, KOTOpas
oOecnieunBaeT (POPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS IMO3ULIUA

JUYHOCTHU), M JKU3HCHHBIX HABBIKOB JIMYHOCTH (yNpaBlIeHUs COOOW, CamMOJUCIMILIUHEI,
YCTOMYMUBOTO TTOBEJICHHUS).

IIpenmeTHbIe Ppe3yJbTAaThbl OCBOCHUS MPOrpaMMbl B
MO03HABATENBHOMN (MHTEIIEKTYyalIbHOM) chepe:

— TpuOOpeTeHHE OMbITa WCIOIH30BAHUS METONOB OMOJOTHYECKOW HAYKH C LENbI0 H3yYCHUs
OMOJIOTNYECKUX O0BEKTOB, SBJICHUN U MPOLIECCOB: HAOIIOACHUE, ONMCAHUE, TPOBEICHUE HECTOXKHBIX
OMOJOrMYECKUX ONBITOB U 3KCIEPUMEHTOB, B TOM YUCJIE C UCIIOJIb30BAHUEM aHAJIOTOBBIX M LIU(PPOBBIX
OMOJIOrNYEeCKUX IPUOOPOB U HHCTPYMEHTOB;

— (opMHUpOBaHME YMEHMsS HHTETpUPOBaTh OMOJIOTMYECKHE 3HAHMUSA CO 3HAHUSAMHU U3 JPYTUX
y4eOHBIX peaMeTOB ((PU3UKH, XUMUH, Freorpaduu, UCTOPUH, OOILIECTBO3HAHUS U T. 11.);

- q)OpMI/IpOBaHI/IC YMCHI/Iﬁ peuiaTtb y‘Ie6HBIe 3agaun OMOJIOTHYECKOTO COZCpKaHHs, BBIABJIATDH
MNPUYUHHO-CIICACTBCHHBIC CBA3U, HPOBOAUTH KAYCCTBCHHBIC W KOJHWUYCCTBCHHBLIC PACUCThHI, ACJIATh
BBIBOJIbI HA OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB,

— (opmupoBaHUE YMEHHUS IUIAHUPOBATH Y4ye€OHOE HCCIIEJOBAaHME WM IPOEKTHYIO paboTy ¢
Y4ETOM IOCTABJICHHOH 1enu: GopMyaupoBaTh MpodlieMy, THIIOTE3Y U CTAaBUTH33/1a4u MCCIEAOBAHNUS,
BBIOMPATh aJ€KBAaTHO IMOCTABJICHHOM 1€MW METOJIbI, JeJaTh BBIBOJBI MO pe3yjbTaTaM HCCIICTOBAHUS
WJTU TIPOEKTHOMU JIeATETbHOCTH;

— (opmupoBaHMEe UHTEpeca K YINIyOJIeHHIO OHMONOTMYECKMX 3HaHMU (TmpeanpoduibHas
MOJATOTOBKA U Mpo(ecCHOHATbHAs OPUEHTAlMs) U BBIOOpY OMOJIOTHHU KaK MPO(UIBLHOTO MpeIMeTa Ha
CTYTIEHH CPEIHETO TOJIHOTO 00pa3oBaHus 1Jis OyayiiennpodeccuoHaabHOM JesTeTbHOCTH, B 00JIaCTH
OMOJIOTUH, MEAUIIUHBI, SKOJIOTHH,IICHXOJIOTHH, BETEPUHAPHUH, CEITLCKOTO X03SHCTBA;

— BIAJICHHE HaBbIKAMU paboThl ¢ WHPOpPMAIUEH eCTECTBEHHO-HAYYHOTO COJACpIKAHMUS,
MIPEACTABICHHOM B pa3HoOi GopMme (B BHUIIE TEKCTA, TAOIMYHBIX JTaHHBIX, CXeM, rpad)uKOB, TUarpamm,
MojieTiel, n300paXkeHuH ), KpUTUYECKOTO aHAIM3a HHPOPMAIUH U OIICHKH €€ JOCTOBEPHOCTH;

— YMCHHE HUHTCIpHUPOBATH OMOJIOTMYECKHE 3HAHUA CO 3HAHUSIMU APYyrux yqe6HI)IX IpeaAMETOB;
WHTEpEC K YrIyOJIeHHI0 OMOTOTHYECKUX 3HAHUM U BHIOOPY OMOJIOTHH KaK MPO(UIBLHOTO MpeaIMeTa Ha
YpPOBHE CpelHero odiiero odbpazoBanus st Oyaymie mpodecCHOHaIbHON IeATETHbHOCTH B 00JIaCTH
6HOHOFI/II/I, MCIUIIUHBI, 5KOJIOTHHU, BETCPUHAPUH, CCIILCKOT'O XO35H>1CTB3., HHH.[CBOﬁ MPOMBIIIIJICHHOCTH,
MCHUXO0JIOTUHU, UCKYCCTBA, CIIOPTA - UMCTh UCTKHUC NPCACTABJICHUA O MaTepI/IaJII/ICTI/I‘IeCKOﬁ CYIIHOCTHU
TC€HOMOB JKHUBBIX OPTaHU3MOB U PETYISIHUIO UX PaOOTHI;

— 3HaHHWe OCHOBHBIX (DAKTOPOB OKPY’KAIOIICH Cpeibl, BIUSAIOUINX HA Pa3BUTHE U CYIICCTBOBaHHE
KHMBBIX OPraHU3MOB, JANTAINNA K (haKTOpaM OKpY>KaloIiel Cpeabl;



— 3HaHHC€ OCHOBHBIX IIOAXOA0B 6I/IOTeXHOJ'IOFI/II/I, HUCIIOJIB30BaHUs €€ I[OCTI/I)KCHI/Iﬁ B COBpeMeHHOﬁ
KHU3HHU YCJIOBCKA, 0COOEHHOCTH HCIOJB30BAHMS KUBBIX OpraHu3MoOB IJid MPOU3BOACTBCHHBIX HYX/I
YCJI0BCKaA,

— 3HAHWE OCHOBHBIX TOAXOJOB CEJICKIIMM W OWOTEXHOJOTHUU KYJIbTYPHBIX PACTCHHIA,
XapaKTepu30BaTh TCHETUYECKH MOAU(DHUIMPOBAHHBIE PACTCHUS, ONEPUPOBATH  IOHSTUSIMH,
ruOpuansanus, OTJajlieHHas TUOpUAN3anusl, UCKYCCTBEHHBIH OTOOp, reTepo3uc, TpaHchopManus,
MyTareHes, FTeHeTUUeCKOe PeIaKTUPOBAHHUE;

— TIOHMMaHHUE MOJICKYJISIPHBIX MEXaHU3MOB pealli3allii HACICACTBEHHON HHPOPMAIIMN U YMEHHE
CBOOOJTHO OMEPUPOBATH OCHOBHBIMHM TOHATHSIMH MOJICKYJSIPHON OHWOJOTHH U €€ COBPEMEHHBIX
HAINPABJIEHUNA — F€HOMUKHU, METar€HOMUKH, IPOTEOMUKHU;

— (¢opMHpOBaHHWE YMEHHUS WCIOJIB30BaTh IOHSATUHHBIA amnmapaT W CHMBOJIMYECKHH SI3BIK
TeHETHUKH, TPAaMOTHOE NIPUMEHEHHE HAYYHBIX TEPMHHOB, TIOHATUH, TEOPHUii, 3aKOHOB Il OOBSICHEHUS
HAOIIOAaeMBIX OHMOJIOTUYECKUX OOBEKTOB, SBJICHHUH M TPOLECCOB, TO3BOJSIIOMUX 3aJI0KHUTh
(byHIaAMEHT Hay9HOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpHEHTAIMOHHOM cdepe:

— 3HaHWE, 4YTO IPUMEHEHHE COBPEMEHHBIX TEXHOJIOIMH MOJEKYJIIpHOU OMOIOrMH IO3BOJIET
YCIIEIIHO peuaTh Takue 371000 JHEBHBIE IIPOOIEMBI, KaK OXPaHa OKPYKAIOUIEH Cpellbl, COXpPaHEHHE
3JI0POBbs YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJIEHUEIKOCUCTEM.



TemaTHyeckoe MIIAHMPOBAHUE

Moayab «bruorexnosiorus» 8 kiacce (34 yaca)

dopma npoBegeHUs

JJIEeKTPOHHbIE

OMOTEXHOJIOTHH: TPOMBIIILICHHBIC
MUKPOOPT'aHU3MBI, KJICTKH U TKAaHH
[pAaCTEHUI1, )KUBOTHBIX U YEIIOBEKA,
OMOKaTaTU3aTOPBHI.

Chipbe JUTsi OMOCUHTE3a U OLIEHKACTO
OMOJIOTMYECKON IICHHOCTH.

OCHOBHBIC ICTOUYHUKH YTIIEPO/Ia, a30Ta,
(dhochopa, MUKPOITIEMEHTOB.
VccnenoBaHue HOBBIX HCTOYHHKOBCHIPHS
(BKJTFOYAst BOITPOCHI €T0 MPEIBAPUTEIIBHOM
00paboTKM), pazpaboTKa HOBBIX
MUTATEIbHBIX CPEl, B TOM YHCIIE
BKJTFOYAFOIIUX OMOCTUMYJISTOPBI U IPYTHE
HIIEMEHTBI YIPABICHUS U ONTHMH3AINN
MpPOIIECCOB

OrocuHTe3a. MeTO bl ONITUMH3AIINN

MUTATCIIbHBIX CPCI.

00BEKTOB B TBOEH
SKU3ZHU.

Tembl OcCHOBHOE cofiepKaHue (1eSITETBLHOCT o0pa3oBaTeIbHbIe PecypChl
IKOJIbHUKOB)
Tema 1. [loHsiTne GrOTEXHONOIMH. 3a4eM I[IpakTuueckas pabora https://resh.edu.ru/subject/les
Buorexunosiorusi(4 YeI0BEKY OMOTEXHOJIOTHH, B YEM UX «IIprmepst son/2211/start/
1) HPEHMYIIECTBO TIEPEt XIMHIHCCIIM IIpUMCHCHIA https://resh.edu.ru/subject/les
cuHTe30M. OCHOBHBICOMOOOBEKTHI OHOIOIMUECKIX ) =
son/1583/start/

https://resh.edu.ru/subject/les
son/4943/conspect/148219/
https://www.yaklass.ru/p/biol

0gia/9-klass/zakonomernosti-

peredachi-nasledstvennykh-
priznakov-307291/metody-i-
uspekhi-sovremennoi-
selektcii-i-biotekhnologii-
307300/re-87¢f5b99-1107-
4dd4-b448-b02ch38e0b39



https://resh.edu.ru/subject/lesson/2211/start/
https://resh.edu.ru/subject/lesson/2211/start/
https://resh.edu.ru/subject/lesson/1583/start/
https://resh.edu.ru/subject/lesson/1583/start/
https://resh.edu.ru/subject/lesson/4943/conspect/148219/
https://resh.edu.ru/subject/lesson/4943/conspect/148219/
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39

Tema 2.
HacaeacrBennas
uHpopmanus (8 1)

HacnencrseHHocts 1
M3MEHYMBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
HN3menuunBocTh. Buasl
U3MEHYUBOCTD.
I'en —maTepuanbHbIi HOCUTENH
HACJIEJACTBEHHOCTH U
n3mMeHunBoCTH. HykiienHoBbie
KUCHOTHL. Jlokanuzauus
TEHETUYECKOI0 MaTepuaia B
KIJIeTKE. Jlenenue KIeToK.
Pennmukanusa JIHK. OcnoBHas gorma
MOJICKYJIIPHON OMOJIOTHUH.
Tpanckpunuwms. TpaHcasuus.
MyTanuu.

[TpakTyeckas pabora
«MonudukaoHHas
U3MEHYHMBOCTD (JICTHS,

HUI'OJIKHM C OJHOI'O z[epeBa)».

[TpakTuyeckas pabora
«['eH — HHCTPYKIHUS TIO
cOopke KJIeTKu (Ha bucepe
WU KOHCTPYKTOPE)».
[TpakTuyeckas pabora
«MyTanus Ha OyTepOpoie
(J1r000¥ 00BEKT U3
peIbIAYIIeHPadoThI, TIe
M3MEHEHUENHCTPYKIINU
NPUBEJICT K W3MEHCHHIO
BHEIITHETO BHJIA

00BEKTa)».

https://resh.edu.ru/subject/les
son/1586/start/
https://resh.edu.ru/subject/les
son/5352/main/295784/
https://www.yaklass.ru/p/biol

ogia/9-
klass/vnutrikletochnye-
biokhimicheskie-reaktcii-
16037/biosintez-belka-
18572/re-cfaff1d7-8fbc-
4c00-a4a5-d92b8b96d6b0



https://resh.edu.ru/subject/lesson/1586/start/
https://resh.edu.ru/subject/lesson/1586/start/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://resh.edu.ru/subject/lesson/5352/main/295784/
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0

Tema 3.
BupycoJiorus (6 1)

[lonoxeHne BUPYCOB B CUCTEME
opranuyeckoro mupa. CTpykrypa u
XMMHYECKHI COCTaB BUPYCOB.
Knaccudukanus BupycoB. Penpoaykuus
BUpYCOB. Bupycel -Bo30ynuTenu
MH(EKIIMOHHBIX 00JIe3HEH.
OHKOBUPYCHI.

bakTepuodaru: crpoeHue, CBOWCTBA,
npuMeHeHue. buonornueckrue MeTo b
OOpHOBI CBUpYCAMU

IIpocmotp
JOKYMEHTaJIbHOIO (pHiibMa O
BHUpYycCax.

https://resh.edu.ru/subject/les
son/5545/conspect/149752/
https://resh.edu.ru/subject/les
son/1589/start/
https://resh.edu.ru/subject/les
son/5545/start/149753/

Tema 4. I'ennasn
HHKEHepHUs H
ounorexnosornu(8 u)

OCHOBBI FT€HHON MHKEHEPHH.
Bekropa. Cnenuduyeckue

(hepMeHTBI OaKTEPHil.

broTeXHOIOTHH TPOTYKITNH OCITKOB B
OaKTepuaIbHBIX KyJIbTypax.
JIOCTHKEHNSI TEHHOM MHKEHEPUH U
OMOTEXHOIOTHH.

CRISPR/Cas — cucteMa alanTHBHOT'O
nMMyHHTeTa OakTepuit u apxeit. [MO.
MeTtoae! nonyuenus ['MO.

[TpakTnueckas padota
«OHJIOHYyKJIea3bl
pectpukuuu (pabota ¢
HYKJICOTUIHBIMU
IOCJIEI0BATEIHOCTSIMUHA
Oymare)».

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

Urpa-puckyccns:

«Bpmrpaii rpaHT HaCO31aHKE

I'MO».

https://resh.edu.ru/subject/les
son/4943/conspect/148219/
https://www.yaklass.ru/p/biol

0gia/9-klass/zakonomernosti-

peredachi-nasledstvennykh-
priznakov-307291/metody-i-
uspekhi-sovremennoi-
selektcii-i-biotekhnologii-
307300/re-87¢f5b99-1107-
4dd4-b448-b02ch38e0b39



https://resh.edu.ru/subject/lesson/5545/conspect/149752/
https://resh.edu.ru/subject/lesson/5545/conspect/149752/
https://resh.edu.ru/subject/lesson/1589/start/
https://resh.edu.ru/subject/lesson/1589/start/
https://resh.edu.ru/subject/lesson/5545/start/149753/
https://resh.edu.ru/subject/lesson/5545/start/149753/
https://resh.edu.ru/subject/lesson/4943/conspect/148219/
https://resh.edu.ru/subject/lesson/4943/conspect/148219/
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39

Tema 5. BuorexHojiorun
B KUBOTHOBOJACTBe (8 1)

JloMecTUKaIMsT OCHOBHBIX JJOMAITHUX
PKHBOTHBIX; COBPEMECHHBIC
AKCIIEPUMEHTHI TIOJJOMECTUKAIINN
PKHBOTHBIX (JIUCHUIIA, HOPKA H Jp. —
AKCIIEPUMEHTHI HAYYHOMN IIKOJIBI
akajieMuka bensena).

CoBpeMEeHHbIE METO/IbI B
PKHBOTHOBOJICTBE: TPAHCILIAHTAIUS
AMOPHUOHOB, XHMEPHBIC KHUBOTHEIE,
KJIOHUPOBAHHE.

OcHOBHBIE 00JIC3HU JKUBOTHBIX B POJTb
MaTOr€HHBIX MUKPOOPTaHU3MOB U
Mapa3uTOB B PA3BUTHUU 3a00JICBAaHUH
ITOMAIITHUX>)KUBOTHBIX M OCHOBHBIX MEpax
OOPBHOBI C HUMU; POJIb TIOJE3HBIX
MUKPOCUMOHUOHTOB B OpraHU3Me
PKUBOTHBIX. [TooskuTenpHOE M TOOOYHOE
(oTpuLIaTEILHOE) BO3ACHCTBUN
AQHTHOMOTHKOB HAa OPTraHU3M B XOJIC
IeUeHMs! JKUBOTHBIX; TISIH U 337241
BeTepUHAPUHU. bruoTtexHomorus
KOPMOBBIX MTPEMapaToB.

Huckyccus
«JlomecTukanus, Bce 1
pacTeHus U KUBOTHBIE,
KOTOpBIE KUBYT PSIIOM C
YeJIOBEKOM UM
OJIOMaIIHUBAIOTCSA?
MO>KHO JTM CUHTATH
TapakaHa
0JIOMaIlIHEHHBIM
JKHBOTHBIM? ).

[TpakTiueckas pabota
«Meronuka
KIIOHHUPOBAHUS
(MonenupoBaHue Ha
Oymare).

[TpakTnueckas padota
«CocTaByieHHE paloHa
MUTaHUS )KUBOTHOTO,
pacueT pacxoJ10B Ha
COJZIEpIKaHUE».
HccnenoBatenbckaspadbora
«O1ieHKa KauecTBa
MOJIOYHOMTTPOTYKIIUW.

https://resh.edu.ru/subject/les
son/2211/start/
https://www.yaklass.ru/p/biol

0gia/9-klass/zakonomernosti-

peredachi-nasledstvennykh-
priznakov-307291/metody-i-
uspekhi-sovremennoi-
selektcii-i-biotekhnologii-
307300/re-87¢f5b99-1107-
4dd4-b448-b02ch38e0b39



https://resh.edu.ru/subject/lesson/2211/start/
https://resh.edu.ru/subject/lesson/2211/start/
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/metody-i-uspekhi-sovremennoi-selektcii-i-biotekhnologii-307300/re-87cf5b99-1107-4dd4-b448-b02cb38e0b39

Moayab « MoJjiekyJisipHbIe OCHOBBI cejiekunm» 9 kiace (34 yaca)

Tembl OcHoBHOE co/lep:KaHue ®opma npoBenenns ( JIeKTPOHHBbIE 00pa30BaTeIbHbIE
AeATENbHOCTD pecypcnl
IIKOJbHUKOB)
Tema 1. OcHoBHbIC BeXH pasBUTHSA [[pakTnueckas paboTa https://resh.edu.ru/subject/lesson/1586/start/
MonekynspHas MOJICKYISIpHO#  Gronoruu. (Monems JJHK- https://www.yaklass.ru/p/biologia/9-
Guosorus (12 4) gyKHeHHOBHe KHCITOTB. OpUramm». klass/stroenie-i-sistemy-zhizneobespecheniia-
crpocrn, Marpire | recka paGora Kletki-17330/khimicheskie-veshchestva-v-
CHHTe3bI. Permmkarus \iamHa (nrpa- kletke-16040/re-63927630-6281-4ea4-85e2-
— OCHOBA KJIETOYHOIO IIEMOHCTpALIKS ). bb402c617b53
nenenys. [IpuHIUIEL [MpakTuueckas pabora https://www.yaklass.ru/p/biologia/9-

permmkanuy. Mytanuu. Yo
BbI3bIBAECT U3MEHEHUS B
crpoenun JHK. [TpuHummsl
penapauuu. TpaHCKpUIIIUs.
T'eneTnyeckuii Ko.

(1P (Mmonens
aMIUTIUKAIUs Ha
Oymare)».
[TpakTrueckas pabora
«Pemienne 3amay Ha

klass/vnutrikletochnye-biokhimicheskie-

reaktcii-16037/biosintez-belka-18572/re-

cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0

reHeTHIECKUUI KOJI.
Tpancasauus».
Tema 2. [Mpenmer renetuku. Kpatkas [PoseBas urpa https://resh.edu.ru/subject/lesson/2482/start/
MosekyasipHbie | HCTOPHS Pa3BUTHS CAJTeny. https://resh.edu.ru/subject/lesson/2480/start/
OCHOBBI T€HETHKH | ITPEICTABICHHUS VccnenoBaTenbCKui https://resh.edu.ru/subject/lesson/2480/start/
(16 1) 0 HACJICICTBEHHOCTH. npoekT MyTareHHbIe https://resh.edu.ru/subject/lesson/2212/main/
OT reHa K MpU3HAKY: KaK (bakTOpBHI. https://www.yaklass.ru/p/biologia/9-

packpacutb Kota. Yto Takoe
npusHak? [1yTe oT rena 1o
npusHaka. Myranuu.

Poneas urpa «Cyns6a
KJIETKUY. | eHbI-

MEPCKIOYATCIIN.

klass/zakonomernosti-peredachi-

nasledstvennykh-priznakov-307291/raboty-



https://resh.edu.ru/subject/lesson/1586/start/
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-63927630-6281-4ea4-85e2-bb402c617b53
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-63927630-6281-4ea4-85e2-bb402c617b53
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-63927630-6281-4ea4-85e2-bb402c617b53
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-63927630-6281-4ea4-85e2-bb402c617b53
https://www.yaklass.ru/p/biologia/9-klass/stroenie-i-sistemy-zhizneobespecheniia-kletki-17330/khimicheskie-veshchestva-v-kletke-16040/re-63927630-6281-4ea4-85e2-bb402c617b53
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://www.yaklass.ru/p/biologia/9-klass/vnutrikletochnye-biokhimicheskie-reaktcii-16037/biosintez-belka-18572/re-cfaff1d7-8fbc-4c00-a4a5-d92b8b96d6b0
https://resh.edu.ru/subject/lesson/2482/start/
https://resh.edu.ru/subject/lesson/2480/start/
https://resh.edu.ru/subject/lesson/2480/start/
https://resh.edu.ru/subject/lesson/2212/main/
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296
https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296

Annenu.

I'eTepo3urorsl u
TOMO3UTOTHI.
JloMUHaHTHBIE U
peleccuBHbIC

aJIeIu.

['eHsbI cTpOAT Opranusm.
BxitoueHue U BBIKJIIOUCHUE
6oub1I0T0 HAOOpa FeHOB.
Kak

KJICTKH TOHUMAIOT, KaKue
T'CHBI

JOJDKHBI paboTaTh.
JluckpeTHoe HaclIeJOBaHNE
MIPU3HAKOB. 3aKOHBI
Mennens:

OJIMH T'eH - OJNH MPU3HAK.
Cxema

CKpelIuBaHusi. 3aKOH
eanHooOpa3ust THOpUI0B
TIEPBOTO

MOKOJICHUS. 3aKOH
pacuierieHus

MpU3HAKa BO BTOPOM
MOKOJICHUH.

3akoHbl MeH1ens:
HECKOJIBKO

TCHOB - HECKOJIBKO
MIPU3HAKOB.
JlurnbpuHoe

[IpakTHueckoe 3aaHue
<ANTOPUTMBI JUIs
KJIETOK).

[ TpakTyeckoe 3ananue
<EnmHooOpasue
[IEPBOTO IIOKOJICHUS.

I IpakTHueckoe 3aaHue
«Paciernnenue Bo
BTOPOM ITOKOJICHUM.
MccenoBaTenbCKUi
IPOEKT «3aKoHsl I'.
Menneins B
DKCIIEPUMEHTE.
[IpakTHueckoe 3aaHue
«Pemerka [lennera».
[IpakTHueckoe 3aaHue
«Hacnemosanme,
CLIEIUIEHHOE C IIOJIOM.
IIpakTHueckoe 3aHsITHE
«B3anmonencTeus
reHoB (MOJEeIMPOBAaHNE
CUHTE3a U TPAHCIIOpTa
MUTMEHTA B KJIETKY)».

morgana-khromosomnaia-teoriia-307296

https://interneturok.ru/lesson/biology/10-

klass/osnovy-genetiki/geneticheskoe-

opredelenie-pola



https://www.yaklass.ru/p/biologia/9-klass/zakonomernosti-peredachi-nasledstvennykh-priznakov-307291/raboty-morgana-khromosomnaia-teoriia-307296
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/geneticheskoe-opredelenie-pola
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/geneticheskoe-opredelenie-pola
https://interneturok.ru/lesson/biology/10-klass/osnovy-genetiki/geneticheskoe-opredelenie-pola

CKpEIIIMBaHUE.
HezaBucumoe pacxoxaenue
xpomocoMm. CrerieHHOe
HacJIeJOBaHUE.
BsauMmoelicTBuE reHOB.
AnnensHOe B HeaJlJIeIbHOC.
Onpenenenue mnona.
ITonoBeie

xpomocombl. CaMIibl U
CaMKH.

Bnusiaue daxTopos
OKpYy>Karoleu

cpeabl. XpOMOCOMHOE
ompe/iesIeHue moJa.
ITonmoBbie

xpoMocomsbl. [Ipobnema
JIOTIOJTHUTEIIFHOM X-
XPOMOCOMBI Y

sKeHIMH. TpexuBeTHbIe

KOILIIKH.
Tema 3. ['eHbI B IOMTYJISIIHSIX: Ponesas urpa «Oddexr https://resh.edu.ru/subject/lesson/2481/start/
MoneKypHbIe BEJINKOE PaBHOBECHE. OyTBUIOYHOTO https://resh.edu.ru/subject/lesson/2478/start/
OCHOBBI celekry | [LOMYJILMSL. TOPJIBIIIKAY. https://resh.edu.ru/subject/lesson/2211/start/
(6 1) YHCICHHOCTD TOMYJISIIHH. PosneBast urpa https://interneturok.ru/lesson/biology/9-
PosneBas urpa «EcTecTBeHHELT klass/osnovy-genetiki-i-selekcii/tsentry-
«Oddexr 0TGOp». proishozhdeniya-kulturnyh-rasteniy
ocHoBaressty.  Jlpeitd HccnenoBaTeabekue https://www.yaklass.ru/p/biologia/9-
TCHOB. Myranuu. paboTe klass/osnovy-evoliutcionnogo-ucheniia-
Hecnyuaiinoe «MoaubukarmonHas 246743/tipy-i-prichiny-izmenchivosti-
CKpEIlUBaHHUE. M3MEHYHBOCTD organizmov-249359/re-e15efc7c-c7f2-

I/I3OJ'I5[III/I5I. paCTeHI/Iﬁ B IIpejiesax 4b99'b140'0be31792f431



https://resh.edu.ru/subject/lesson/2481/start/
https://resh.edu.ru/subject/lesson/2478/start/
https://resh.edu.ru/subject/lesson/2211/start/
https://interneturok.ru/lesson/biology/9-klass/osnovy-genetiki-i-selekcii/tsentry-proishozhdeniya-kulturnyh-rasteniy
https://interneturok.ru/lesson/biology/9-klass/osnovy-genetiki-i-selekcii/tsentry-proishozhdeniya-kulturnyh-rasteniy
https://interneturok.ru/lesson/biology/9-klass/osnovy-genetiki-i-selekcii/tsentry-proishozhdeniya-kulturnyh-rasteniy
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431
https://www.yaklass.ru/p/biologia/9-klass/osnovy-evoliutcionnogo-ucheniia-246743/tipy-i-prichiny-izmenchivosti-organizmov-249359/re-e15efc7c-c7f2-4b99-b140-0be31792f431

[Tonynsauuyu MEHAOTCS:
€CTECTBEHHBIN 0TOOP.
MexaHnu3mMaencTBus
€CTECTBEHHOI'0 0TOOpa.
JBmokymmii oToop.
Monudukanronnas
HU3MEHUYUBOCTb.
Craructuueckue
0COOEHHOCTH
MOIU(PUKAITIOHHOM
U3MEHUYUBOCTH.
Hacnenosanue
KOJIMYECTBEHHBIX
MIPU3HAKOB.

[Toucku pacrennii ¢
«XOPOUIMMUI» MPU3HAKAMU
11 yenoBeka. LleHTphl
TE€HETUYECKOT O
paszHooOpa3usi. Hukomait
NBanosnuBasuios.
Cenexuusi.
KoMb6unammonHnas u
rUOpUAHASICENEKLUS.
I'ereposuc. CoxpaHuts u
W3YYUTh T€HBI, YTOOBI
MeHATh Oyaymee. Kak
MIPaBWJIbHO XPaHUTh IEHBI.
Komrekuuy reneTuuecknx
pECyYpCOB pacTEHHIA.
[TpakTuKyM H/UaH
HCCIEA0BATEIbCKUI
poeKT: MeTozsl
KyJIbTUBHPOBAHUS 1n Vitro

Bamecro Mecra
KHUTCJIBCTBA».

IIpaxkTueckoe 3aanue
«ATPOHOMBD».
[IpaxkTueckoe 3aanue

«['omosroruyeckue psiabl
HacJIeACTBEHHOH
H3MEHYHUBOCTH.




JUISL COXPAHEHUS
TEHETUYECKUX PECYPCOB
pacTeHui u s
YCKOPEHHOM CEeJICKIINHU
I'eneTnyeckue HEHTPHI B
Haieu crpase. e
3aHUMAIOTCSI TCHETUKON B
TEHOMUKOM JJIs1 HYXK]T

CeJILCKOro X031 cTBA.




ITOYPOYHOE IINTAHUPOBAHHUE

8 kiaacc

ypoKa

Tema

Jara

[TonsiTne OMOTEXHOJIOTHH. 3a4eM YEIIOBEKY
OMOTEXHOJIOTHH, B YeM UX TIPEUMYILECTBO MMEePe]
XUMHYECKUM CHHTE30M. OCHOBHBICONO0OBEKTHI
OMOTEXHOJIOTHH: IMPOMBIINIJICHHBIC MUKPOOPTaHHU3MBI,
KJIETKH U TKAaHWPACTCHUH, )KUBOTHBIX U YEJIOBEKa,
OMOKaTaTU3aTOPHI.

ChIpbe st OHOCHHTE3a U OL[CHKAETO
OUOJIOTMYECKOM LIEHHOCTH.

IIpakTruyeckas pabora
«[Ipumepsl nprMeHeHus: OMOIOrHYECKUX 00BEKTOB B

TBOEHKU3HN.

HccnenoBanre HOBBIX HCTOYHUKOBCHIPHS (BKITIOYAS
BOIIPOCHI €r0 MPeIBAPUTENBbHON 00paboTKH),
pa3paboTKa HOBBIX MUTATENILHBIX CPEJl, B TOM YHUCIIE
BKJTIOYAIOIUX OMOCTHMYIISITOPBI U IPYTHE DIIEMEHTHI
yIIpaBJIEHUs U ONITUMHU3AIMH IPOIIECCOB
OuoCHHTE3a.

HacnencrBeHHOCTE M M3MEHUYUBOCTD —
OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocTh. BUasl H3MEHUUBOCTD.

[IpakTnueckas padbota
((MO)]I/I(i)I/IKaHI/IOHHaH N3MCEHYHNBOCTH (J'H/ICTI)?I,I/IFOJ'IKI/I C

OJTHOTO JIEPEBa)»

I'en —MaTepuanbHbIi HOCUTENBHACIEICTBEHHOCTH U
W3MEHUYUBOCTH. HyKIIENHOBBIE KUCIIOTHI.

[IpakTnueckas pabota
«I"eH — MHCTPYKIIUS TOCOOPKE KIETKH (Ha Oucepe
WU KOHCTPYKTOPE ).

. [lenenue kneTok.
Pemmukanus JTHK




10

Tpanckpunuus. Tpancianys.

11 Tpanckpunius. TpaHcisus.
12 Myrtarmuu. [IpakTuyeckas padbora
«Myrtanus Ha OyTepOpoe (11000 00BEKT 13
NpebIAYIIeHpadoThl, T/Ie H3MEHEHUEHHCTPYKIIUT
IIPUBEJET K M3MEHEHHUIO BHELIHETO BUJA
00BeKTa)».
13 [TosioxeHne BUPYCOB B CUCTEME OPraHUYECKOI'0 MUpA.
CTpyKTypa HXUMUYECKHHA COCTaB BUPYCOB.
14 [IpocMOTp AOKYMEHTaIBHOTO (PUIbMa O BUpYCaX.
15 Krnaccudukanus BupycoB. Penpoaykius BUpycoB
16 Bupycel -Bo30yauTenn HHQEKITMOHHBIX 00JIe3HEH.
OHKOBHUPYCHI.
17 Bupycsl -Bo30ynuTenu nHQEKIMOHHBIX OOJIE3HEH.
OHKOBUPYCHI
18 bakrepuodaru: ctpoeHue, CBOMCTBa, IPUMECHECHHE.
buonoruyeckue MeTo1bl 60pHOBI CBUpYCaMH
19 OCHOBBI TE€HHOI MH)KEHEPHUH.
20 Bekropa. Cnennduueckue hepMeHTbI
OaKTepuil.
21 ITpakTuyeckas pabora
«OHJOHYKJIE€a3bl pECTPUKINH (paboTa ¢
HYKJICOTUIHBIMH MTOCIIEI0BATEILHOCTSIMIHA
Oymare)».
22 buotexHonoruu npoaykiuu 6eNKoB B OaKTepHUaIbHbBIX
KYJIbTypax.
23 JlocTuKeHusl TeHHOW MHKEHEpUU U
OMOTEXHOJIOTHH.
24

CRISPR/Cas — cucrema aanTHBHOTO HMMYHUTETA

OaxTepuii u apxeil. [Ipaktuueckas padbora
«["ennbie HoxauIB -CRISPR/Cas
(MozmenupoBaHue Ha Oymare)».




25

I'MO. Metoap! nonyuenus ['MO.

26

Urpa-nuckycens:
«Bsliurpaii rpant Hacozganue I'MO».

27

Juckyccus

«/lomecTukarus, Bce TMPACTEHUS U )KUBOTHBIE,
KOTOPBIC JKUBYT PSAJIOM C YEJIOBEKOM UM
OJO0MAIIIHUBAIOTCS?

28

CoBpeMEHHBIE 3KCIIEPUMEHTHI [10I0MECTUKALIIT
KHUBOTHBIX (JIUCUIIA, HOPKA U JP. — IKCIIEPUMEHTBI
Hay4yHOM LIKOJIblaKkajeMuKa bensiesa).

29

COBpeMeHHBIe MCTOABI B 2KNBOTHOBOACTBC:
TpaHCHJIaHTaIII/IHBM6pI/IOHOB, XUMCPHLBIC )KUBOTHEIC,
KJIIOHHUPOBAHHUC.

30

[IpakTuueckas pabota
«Metoauka KIOHMPOBaHUS (MOACIUPOBAHUE HA

Oymare).

31

OcHOBHBIE 00JIE3HH KUBOTHEIX 1 POJIb MaTOTCHHBIX
MHUKPOOPTaHU3MOB M MMAapa3vuTOB B pa3BUTHUU
3a00JIeBaHUM JAOMAITHUX)KUBOTHBIX 1 OCHOBHBIX MCpPax
60pB6LI C HUMH; POJIb ITOJIE3HBIX MI/IKpOCI/IM6I/IOHTOB B
OpraHnu3Me KUBOTHBIX.

32

[TonoxurenbHOE ¥ MOOOUHOE (OTPUIIATETHHOE)
BO3/ICHCTBUU aHTUOMOTHUKOB Ha OPTaHHU3M B XOJ€
JICUCHHUS ) KUBOTHBIX, L[eJ'II/I U 3aa4U
BETEpHUHAPUU.

33

brotexHon0rus KOPMOBBIX MPENIAPATOB.
IIpakTuyeckas pabora

«CocTaBieHue pallMOHANUTaHUs KUBOTHOTO, pacueT
pPacxo/I0B Ha COECPIKaHUEH.

34

UccnenoBatenbckaspadbora «OleHKa KauecTBa
MOJIOYHOWTTPOTYKITU.




9 kJacc

No Tema ypoka Jara
1 OCHOBHBIEC BEXH PA3BUTHUS MOJEKYISIPHONW OMOJIOTHH.
HykienHOBbIE KUCIIOTHI.
2 |OcHOBHBIE MPUHIMIILI cTpoeHus. [IpakTHueckas
pabora
Mogens [IHK-opuramm.
3 Marpuunbie cuHTe3bl. Pennukanus
— OCHOBA KJIETOYHOIO JIeJIeHHS.
4 Mpunuunsl pensimkamuu. [IpakTuueckas pabora
«PennukaruBHasg MalnHa (Urpa- J1€MOHCTPALIMS )»
5 MyTanuu. YTo BbI3bIBaeT H3MEHEHHS B CTPOCHUH
JHK.
6  [Ipaktuueckas pabota
(TLP (Monenp amrmudukanus Habymare).
7 IIpuHIMNBI penapanuu.
8 Tpanckpunuus.
9 Tpancnauus
10 I'eneTnyeckuii Koz
11  [Ipaktuueckas pabora
Pemenue 3a7ay  Ha TE€HETHYECKUH  KOJI.
Tpancasauus».
12 [[Ipaktuyeckas pabota
«Pemenne 3agad  Ha TEHETUYECKHH  KOJ.
Tpancisms».
13 IIpenmer renetuku. Kparkas
HCTOpUS Pa3BUTHSI IPENCTABICHUS
0 HaCJIEJICTBEHHOCTH.
14 OT rena K MpU3HAKY: KaK

packpacutb kota. Uto Takoe

npusHak? I1yTe oT rena o




MPU3HAKA.

15

Ponesas urpa
Amnenny.

16

MyTtauuu.

17

MccnenoBaTeabcKkuil
MPOEKT MyTareHHbIC
(baxTOpBHI.

18

FeTepOSI/IFOTH 1 T'OMO3HUI'OTHI.
HOMI/IHaHTHHC H PCUCCCUBHLIC
AJLJICIIN.

19

['eHbl cTposT OpraHu3M.

20

[IpakTHueckoe 3aanue
<ANTOPUTMBI JIs
KIJIETOK.

21

3aKOHEBI Menpens:

CKpelIuBaHusi. 3aKoH

«EnnnooOpasue
[EPBOTO MOKOJICHUSI.

22

3aKoH paciIerieHus

3akoHBI Meniensi: HECKOIBKO
TE€HOB - HECKOJIBKO ITPU3HAKOB.
[TpakTHyecKoe 3a1aHne
«PaciieruieHue Bo
BTOPOM ITOKOJICHUM.

23

HMccnemoBaTenbCKUM
MpOEKT «3aKoHHbI [
Mennens B
DKCIIEPUMEHTE.

OJIVH T'eH - OJ1H npu3Hak. Cxema

eAMHO00pa3us THOPUIOB TIEPBOTO
nokonenus. [Ipaktuueckoe 3aganue

IIprU3HaKa BO BTOPOM ITOKOJICHHUHU.




24

JIMruOpuiHoe CKpeIIrBaHue.
[TpakTHueckoe 3amanue
Pemerka [lenneray.

25

. CuenieHHOE
HacienoBanue. [IpakTuueckoe 3a1anue
«HacnenoBanwue,
CLIENIJIEHHOE C ITOJIOM).

26

AnnenpHOe B HeallJICIbHOE.
Omnpenenenue nosa. ITooBeie
XpoMocombl. CaMIIbl U CAMKH.
Brnusinue gakTopoB okpyskaroieit
cpenbl. XpOMOCOMHOE
ompeeecHue moJia

27

[Tonossle
xpomocoMmsl. [Ipobiema

I[OHOJ'IHPITCJ'ILHOﬁ X-XpOMOCOMLI y
KCHIIIMH. TpeXHBeTHHe KOIIIKH.

28

[TpakTHueckoe 3aHsITHE
B3anmopeincTeus
reHOB (MOJEIMPOBAaHNE
CHUHTE3a U TPAHCIIOPTa MUTMEHTA B KJIETKY)».

29

I'eHBI B HOMYMAMAX: BEIUKOE pAaBHOBECHE.
[HonyAnus.

YucnenHocTs nomynsuuu. PoneBas urpa
«OddeKT ocHOBATENS.

30

Hpeitp renoB. Myranmuu.  Hecmyuaiinoe
ckpeuuBanue. M3onsuus.

31

[Tomysiy MEHSIOTCS: €CTECTBEHHBIN 0TOOD.

Ponesas urpa
<EcTecTBeHHBIN OTOOPY.

32

MonudukanroHHas U3MEHYHUBOCTb.
MccnenoBarenbckuepaboTh
«Mou(puKannOHHASU3MEHYMBOCTh PACTCHUN B
MpeaeaxBaliero MecTa KUTeIbCTBaY.

33

[Toucku pacTenuii ¢

XOpOUINMHNY NPpU3HAKAMU IJI YCJIOBCKA.




[TpakTHueckoe 3aganue
«ATPOHOMBI».

34

Cenexuus.
KomOuHanmoHnHast u ruOpuiHast CeIEKITHS.

I'eTepo3suc.




Hcnoab3yemblie yueOHbIE OCOOHS
1 buonornueckwnii sxcnepumenT B mkose: Ku. Jlns yaurens/ A. B. bunac, P. JI. Mam, A. 1.
Hukumos u np. — M.: IIpocsemienue, 1990
2 buonorus B Bonpocax u orBerax / iBanoB Bimagumup. - M.: ®dennkc, 2015
3 buonorus B mkosie. Hayuno-meroanueckuii xypuain. UznatensctBo «llkomna — [Ipecey,
2009, Ne 8
4.buosnorus. JlonmoiHUTENbHbIE MATEPHAIIBI K YPOKAM U BHEKIJIACCHBIM MEPOIIPUSATUSM T10
ouosoruu u 3xkojiorun B 10-11 xmaccax/ aBT.- coct. M. M. bonnapyk, H. B. KoBbumnna.-
Bonrorpaa: Yuurens, 2007
5.buonorus: 9 kmace: yueonuk / M. H. Ilonomapesa, O. A. Kopawiosa, H. M. UepHoBa;
nop pexa. U. H. ITonomapesoii — M.: Benrana — I'pad, 2019
buoiiorus.5-9 knaccel: mpoekTHas AEATEIbHOCTh ydaluxcs. aBT.-cocT. E. A. Skymikuna u ap.-
Bonrorpaa: Yuurens, 2009
6.YuebHo-uccnenoBaTeNnbCcKas padora yqamuxcs mo ouonoruu. Meroanueckoe mocodue/ E. B.
Tsrmosa - M.: ['mo6yc, 2008
7.XaimToB, B. M. Mcnonb3oBaHne MaTeMaTHY€CKUX METOJIOB B OMOJIOTUYECKUX MCCIIETOBAHUSIX
mkosibHUKOB / B. M. XaiitoB // ccnenoBarenbekasi pabora mkoigsHUKOB. — 2008

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. POII. DNEKTPOHHBIN 0aHK 3a1aHUI1 JUIS OLICHKHU (byHKINOHATIBLHON
rpamoTHoOCTH./[narnoctudeckue paboThI MuHucTepcTBa MIPOCBEIICHUS PO
https://fg.resh.edu.ru/

2. DnexTpoHHbIe GOpMBI yUeOHBIX TOCcOOMI M3maTeabeTBa [Ipocsenienue https://media.prosv.ru/

3.hutepHer-pecypcsl: www. researcher.ru. IHTepHET-TIOpTAN 110 HCCIIEA0BATENHLCKOM paboTe

IIKOJIbHUKOB.

4. CereBble iefgaroruueckue coodriectsa. [Ipodeccrnonanbhas cetb «OTKPBITHINA K1accy

www.openclass.ru

1 O6pasoBarenbHbIe pecypebl MHTepHeTa - buonorus. http://www.alleng.ru/edu/biol.htm

2 http://www.abitu.ru/start/about.esp (mporpamma «HOHHOp — CTapT B HAYKY»);

3 http://vernadsky.dnttm.ru/ (koukypc um. BepHazackoro);

4 http://www.step-into-the-future.ru/ (mporpamma «Illar B Oyayiiee);

5 http://www.iteach.ru (mporpamma Intel — «OOydenue nist OyayImero).

6 http://www.eidos.ru (3BpUCTHYECKHE OJIUMITHAIBI JUCTAHIIMOHHOTO HEHTpa «IUA0CH)

7 http://www.polezen.ru/interes/anatomy.php - Henosek B tudpax: 3aHuMaTeIbHass aHATOMHSI

8 http://muzey-factov.ru/tag/biology- my3eii paktoB o yensoBeke

9 http://humbio.ru/. - Pecypc «ba3a 3HaHuUil 10 OHOIOTHH YETOBEKa»

10. http://www.learnbiology.narod.ru/ -M3zy4aem Ouosoruto

11. http://www.gcro.ru/index.php/bioresources- cchlku Ha CalThI 10 OMOJIOTHH U BHEKITACCHOM

paboTe 1o mpeameTy

12. http://catalog.iot.ru/?cat=25 — uaTepecHble CBEJACHUS, PUCYHKH, CXeMBI, poTorpaduu, ayauo-

U BUJICO- (ParMEHTBI, KACAIOIIUECs KU3HU U PA3BUTUS PACTCHHMN, )KUBOTHBIX, YSIIOBEKA.

13. http://www.alleng.ru/edu/bio.htm - 6uomorus, 06pa3zoBarTebHbIC PECYpPChl HHTEPHETA.

14.http://erokina.volsk-schll.edusite.ru/pl7aal.html - ctatbs 0 TOM, Kak MOYKHO UCIIOJIB30BATh

KOMITBIOTEp Ha YpOKax OMOJIOTHH

15.http://www.benran.ru/E_n/BIOINT.HTM - Touku BXoJia B MHTEPHET IS yYUTEJICH OHOIOTUN

16.http://pgiro.3dn.ru/index/internet_resursy _v_prepodavanii_biologii/0-54 - anHoTHpOBaHHBIH

CIIMCOK MHTEPHET - PECYPCOB IO OMOJIOTHU

17.http://school.holm.ru/predmet/bio/ - IlIkonsHbIH Mup: Brogorus



https://fg.resh.edu.ru/
https://media.prosv.ru/
http://www.openclass.ru/
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