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COAEPXAHUE

I[osicHuTeIbHAS 3aIIUCKA

AKTyalbHOCTh U HA3HAYEHHE MTPOrPaMMBbI

BapuanTts! peanuszanuu nporpaMMsl ¥ GOpMbI TPOBEICHUS 3aHATHI
B3aumocBs3b ¢ mporpaMmoi BOCHUTaHUS

OcoOeHHocTH paboTHI Iearora Mo NporpamMme

Conep:xaHue Kypca BHEYPOYHOM 1eATEILHOCTH

Monyib «Kak )KUBOTHBIE U pACTCHHS IPUCIIOCAOINBAIOTCS (IBOIIOIIMOHHAS YKOJIOTH)

5-6 xaccer (34 yaca)

Monayiab «OcHOBBI pacTeHneBoCTBa» 7-8 Kitacchl (68 uacoB) Moyiib

«buoTtexnonorun» 7-8 kiaccel (68 yacoB)

Monyiie «MostekysipHbie OCHOBBI (hH3UOIOTHH U (hapmakosorumn» 9 kiacc (68 yacos) Moyiib
«MoJeKyIsipHbIE OCHOBBI CelleKIMu» 9 kiace (68 yacoB)

I[Inanupyemble pe3yIbTaThl 0CBOCHHS Kypca BHEYPOUHOI 1eATeIbHOCTH
JInuHOCTHBIE pe3ysibTaThl MeTanpeiMeTHbIe
pe3ynbTatel [IpenMeTHbIe pe3yIbTaThl

TemaTH4ecKkoe MIAHUPOBAHUE

Monynb «Kax )KUBOTHBIE U paCTEHUS IPUCITOCA0INBAIOTCS (IBOJIIOLIMOHHAS SKOJIOTHS)

5-6 xaccer (34 vaca)

Moyns «OCHOBBI pacTeHHeBOICTBaY 7-8 Kimacchl (68 wacoB) Momyib

«buorexnonorun» 7-8 knaccel (68 4acoB)

Monysp «MonekynsipHble OCHOBBI (husunosioruu u papmakonorum» 9 kinacc (68 yacor) Moy
«MonexynsipHble OCHOBBI cenleKuum» 9 kiace (68 yacoB)



IHHOACHUTEJIBbHASA 3AIINCKA

AKTYyaJlbHOCTb M Ha3HaueHue mporpammbl. [Iporpamma paspaboTraHa B COOTBETCTBUHU C
TpeboBanusMu DenepaabHOro TroCcyAapcTBEHHOIO 00pa3oBaTeNLHOTO CTaHAApTa OCHOBHOTO OOIIETOo
o0Opa3oBaHMs, OPUEHTUPOBAaHA Ha OOCCIICUEHUE WHIWBUIYAITBHBIX MOTPEOHOCTEH OOYYAIOIIUXCS H
HarpaBjieHa Ha JIOCTHXKEHHUE TUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs C y4eTOM BBIOOpa y4aCTHHKaMH OOpa30oBaTeIbHBIX OTHOIIEHWW KypCOB BHEYPOUHOMH
JEATEILHOCTH. DTO TO3BOJISIET O0ECHEYUTh €IMHCTBO 00s3aTenbHBIX TpeOoBaHuit ®I'OC Bo Bcem
MIPOCTPAHCTBE IMKOJILHOTO 00pa30BaHM: HE TOJBKO Ha YPOKE, HO M 3a €ro MpeaeaamMu.

AKTYaJIbHOCTb peaju3aliy JaHHOM MporpaMMbl 00YCIIOBJIEHA CaMON 0COOCHHOCThIO TIPOSKTHO-
HCCIIE0BATENIbCKON NIeATENIbHOCTU. JTa JESITEIbHOCTh JIEKHUT B OCHOBE IMO3HABATEIHLHOIO MHTEpEca
pebeHKa, SBISICTCS 3aJI0TOM YMEHHUS TUIAHUPOBATH JIIOObIE EHCTBHS U BAXKHBIM YCJIOBUEM YCIICIITHOMN
peanu3anuu  uac. JIroOble HW3MEHEHHMsI COBPEMEHHOrO OOIIECTBAa CBS3aHBI C IPOCKTAMHU H
UCCIIEIOBAaHUsIMH — B HayKe, TBOpYECTBE, OH3HEece, OOLIECTBEHHOW >KM3HHU. [loaTOMYy Ba)KHBIM
AJIEMEHTOM DAa3BUTHUS JIMYHOCTH OOYydYaromerocsi sBisieTcss (HOpMHUPOBAHHE OCHOBHBIX HABBIKOB
MIPOEKTHO- UCCIIEIOBATEIHCKOM JACSITEIIBHOCTH.

[Iporpammoii mpeaycMOTpeHO POPMUPOBAHNE COBPEMEHHOTO TEOPETUUECKOTO YPOBHS 3HAHUH,
a TaKKe W MPAKTHYECKOTO OIbITa paboThl ¢ JIaA0OPaTOPHBIM 000PYIOBAHUEM, OBJIAJICHUE MPUEMaMHU
HCCIIEIOBATENIbCKOM  JI€ATEIbHOCTU. MeToAbl  OpraHu3alud  o0pa3oBaTelNbHOW W HAy4YHO-
HCCIICIOBATEIICKONH  JIEATEIIBHOCTH  MPEIyCMAaTPUBAOT  (POPMUPOBAHHWE Y  OOYyYArOIIMXCS
HECTaHJapTHOIO TBOPYECKOTO MBIIUICHUS, CBOOOJBI CAMOBBIPAXEHUS ¥ WHIUBUAYAIHHOCTH
CYXKICHUU.

Jns  momHOro  ydyeta - MOTPeOHOCTEH — ydamuxcs B IpOrpaMMe — HCIONb3yeTcs
nuddepeHIIMPOBAaHHBIA TOAX0MA, YTO CTUMYIUPYET Y4Yallerocs K YBEIMUEHUIO MOTPEOHOCTH B
WHJIMBUIYATbHOW, WHTEUIEKTYaJIbHOW W TI03HABATEIbHOM JESITEIIBHOCTH U Pa3BUTHUIO HAy4YHO-
HCCIIeI0BAaTENIbCKUX HAaBBIKOB. [Iporpamma cranet BocTpeOOBaHHON B IEPBYIO OYEpPE/Ib MKOJIbHUKAMH,
KOTOpbIE HMMEIOT CTOMKWWA HMHTEPEC W COOTBETCTBYIOIIYIO MOTHBAIMIO K M3YyYECHHUIO MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIa, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noznpocTkoBOM Bo3pacTe ydamiuecs NpOsBISIOT CBOIO 3aMHTEPECOBAHHOCTh B TOM WIJIM MHOMN
oOjacTu 3HAHUM, HAYYHOM HAMpPABIEHWU WU TMpodeccHoHANbHON AesTenbHOCTH. Takum 00pazom
MPOUCXOIUT (OPMUPOBAHHE TMO3HABATENBHON U TPO(ECCHOHATBFHOM COCTABIAIOMICH JTUYHOCTH,
MOMOTaeT yyalieMycsl B ONpeeeHnH OyayIIero )U3HEHHOTo MyTH U B MPO(ECCHOHATBHOM BBIOOpE
MocJie OKOHYaHUs mKoJIbl. [10100HOTO po/ia 3aMHTEPECOBAaHHOCTh CTUMYJIHPYET MOCTOSTHHOE KEJIaHHUE
IIKOJIPHUKA K TIO3HAHWIO HOBOTO, PACHIMPEHHUIO W YIIIYOJICHHIO COOTBETCTBYIONIUX 3HAHWM, M



MIOJlyYCHHIO HOBBIX B TOM 4YHCJE€ NPAKTUYECKUX HABBIKOB, a TaKXKe MOTHUBUPYET Yydallerocs Ha
po(OpUCHTAIHIO.

IIporpaMMa HaresieHa Ha IIOMOLIb PEOEHKY B OCBOEHHUU OCHOB OPTaHU3ALMU U OCYILECTBICHUS
COOCTBEHHOM MPOEKTHO-UCCIIEA0BATEILCKON AEATEIBHOCTH, a TAK)KE B PUOOPETEHUH HEOOXOAUMOTO
OmbITa JUIs pabOThl HAJ WHAMBUIYAIbHBIM HCCIEIOBAaHMEM WM THpoekToM. [Iporpamma momoxer
HIKOJILHUKY B 0oJjiee riry0OKOM M3y4eHHH MHTEPECYIOUIeH ero 00IacTH eCTECTBEHHBIX HayK, a TAKXKE B
IIPUOOPETEHUHN BaXKHBIX COLMAJIBHBIX HABBIKOB, HEOOXOAMMBIX JUIsI NPOAYKTUBHOM COLMAIM3ALUU U
(bopMHpOBaHUS I'PAKJAHCKON MO3UIIUH:

— HaBBIKA CAMOCTOSITEJIBHOI'O PEIIEHUS aKTyaJbHBIX HCCIEIOBATEIbCKUX WU IMPAKTHUYECKHX
3aja4, BKIIOYAIOIIETO B ce0s yMEHHWE BHJICTh M aHAJIM3UPOBATh NPOOJIEMBI, HYXXIAIOIIHMECS B
pelleHNH, YMEHHUE JEeTaIbHO IpopadaThiBaTh M pean30BbIBaTh CHOCOOBI PabOThI ¢ HUMH, YMEHHE
IUTAHUPOBaTh COOCTBEHHYIO pabOTy M CAMOCTOSITEIbHO KOHTPOJIMPOBAaTH CBOE IPOIBIMKEHHE K
KeIIaeMOMY Pe3yJIbTaTy;

— HaBblKa T€HEPUPOBAaHUSA U O(GOPMIICHUSI COOCTBEHHBIX HEH, OOJIeYeHHsI UX B yHOOHYIO IS
pacrpoctpanenus Gopmy;

— - HaBbIKa YBAXXUTCJIBHOI'O OTHOIICHHA K YYKHUM B3IJIIAaM U UCAM, O(l)OpM.HeHHLIM B pa60TaX
IPYTHX JIFO/ICH, IPYTHX aBTOPOB — BJIA/ICNIBLIEB HHTEIUIEKTYaIbHOW COOCTBEHHOCTH;

— HaBblKa NYOJIMYHOrO BBICTYIUIEHUS Iepel OONbLIOW ayauTopuei, apryMEHTHUPOBaHUS U
OTCTaMBaHUsl CBOEW TOUKM 3PEHUs,, OTBETOB HA BONPOCHI CBEPCTHUKOB U B3POCIBIX, YOEKAECHUS
JOPYTUX B CBOEH MPABOTE, IPOJABUIKEHUS CBOUX UICH;

— HaBbIKa pabOTHI CO CIEIUATU3UPOBAHHBIMU KOMITBIOTEPHBIMH TPOTPaMMaMH, J1a00paTOPHBIM
000pyI0BaHUEM, TEXHHUYECKUMH YCTPOWCTBaMH, OMOIMOTEYHBIME (POHIAMH M MHBIMH PECYpPCaMH, C
KOTOPBIMH MOXET OBITE CBsI3aHA IMPOCKTHO- UCCICAOBATCIIbCKAA ACATCIIBHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mikoinpHUKA HaJ MPOEKTOM WJIM UCCIEIOBaHUEM OYIET CIIOCOOCTBOBATH M
Pa3BUTHIO €T0 a/ICKBATHOW CAaMOOIIEHKH.

BapuanTsl peaju3zanuu nporpamMmbl 1 GopMbI MPOBeIeHH s 3aHATHI.

JlanHasi mporpaMMa paccuyrTaHa Ha paboTy co mKoidbHUKaMu 5-9 knaccos. Ilemarory BaxkHee
aKIIEHTUPOBATh CBOE BHHMaHWE HE CTOJIbKO Ha KAdeCTBE pe3yJibTaTa MPOEKTa WU WCCIICOBAHWS,
CKOJIBKO Ha TOM, 4TOOBI yqaumﬁ(:ﬂ noJjiydaj 3HaHUS B TOM YHCJIC U YCPE3 BBIITOJTHCHUEC MMPAKTHUICCKOT'O
3aaaHuA, ACJIajl BBIBOABI 1 YMO3AKIIIOYCHUA HAa OCHOBAHUH CBOCTO UCCIICAOBAHUA, YUUIICA CPAaBHUBATH
€ro pe3yijbTaTbl C TCOPCTUYCCKHUM MATCPUATIOM H HCCICAOBAHUAMH APYIrUX IMKOJBHUKOB. Takum
00pa3oM, MIKOJIHHUK OCBOUT OCHOBBI NMPOEKTHO-MUCCIIENOBATEIBCKON AEATENbHOCTH M TPUOOpETeT
HAaBBIK KPUTHYECKOTO OTHOIICHUS K MaTepHany.



[Iporpamma pa3zburta Ha MOAYJIH, KOTOPHIE MOTYT OBITh MCIOJB30BAaHBI OO YaCTHYHO, JIUOO
nojgHocThro. Tak Momynb «Kak JKMBOTHbIE M pacTeHUs INPUCIOCAOIMBAIOTCA» (IBOJIOLMOHHAS
9KOJIOTHSI) IIpeIoaraeTcs s u3ydeHus B 5 uiu 6 kiacce B TeueHue ogHoro roja (34 ygaca B ron).
Monaynu «OCHOBBI pacTeHHEBOJACTBA» U «BHOTEXHONOTHS» paccuuTaHbl Ha 68 YacoB M MOTYT ObITH
peanu3oBaHbl B TeueHUU 2-x JieT (mo 34 yaca B rona) wid B TeueHuu 1 roma (68 uacoB B roa). Bo
BTOPOM Cllydae BO3MOXKHO NPOXOXkAeHHEe 000omx moxaynen («OCHOBBI pacTEeHHEBOACTBa» B 7 WU 8
kiacce, «buorexnosmorun» B 7 umiau 8 Kiacce). AHAJIOTMYHO MOAYJIH «MOJEKyJIspHbIE OCHOBBI
¢uznonoruu 1 papmakosorun» U «MoeKyIsIpHble OCHOBBI CEJIEKIIMM» PacCUuTaHbl HA 68 yacoB u
MOTYT OBITh peaJIn30BaHbl B TeUCHUH 2- X JieT (1o 34 yaca B roj) wind B TeueHUH 1 roga (68 yacos B
rog). Bo BTopoM ciydae BO3MOXKHO MpoxoxaeHHe oboux moaynel («MoJeKyJsipHble OCHOBBI
cenekum» B 8 kiacce, « MoJeKyIsipHbIe OCHOBBI (PM3HOJIOTHU U (papMaKoJIorum» B 9 Kiacce).

MOXHO  pEeKOMEHJOBaTh  MCIIONAB30BaThb  MoAyiaun  «Kak  JKMBOTHbIE M pacTeHHs
npucrnocadbIuBaroTes», «OCHOBBI paCTEHUEBOJCTBA», « MOJIEKYIISIpHBIE OCHOBBI CEJIEKIINN» B KAUeCTBE
HenpepbIBHOIO oOpa3oBaresibHOro mukiaa (5-9 kmacc mo 1 wacy B HeAenmo) Uil KJIAaccoB
arpoOMOTEXHOJOTMUECKOW  HampaBieHHOCTH.  Moaymun  «Kak ~ KMBOTHBIE M PacTeHHUs
npucnocabauBaroTcs», «bnorexnonorun» u «MosneKyspHble OCHOBBI (PU3HOJIOTUHU U (hapMaKOIOTUN
B KauecTBe HEINPEPBIBHOTO 00pazoBaTeabHOro Lukia (5-9 kimacc mo 1 yacy B Hezmeno) Ui KJ1accoB
OMOTEXHOJIOTHYECKOTO TN METUIIUTHCKOTO HAIIPABIICHHH.

B3aumocBs3p ¢ mporpammoii BocnutaHus. IIporpamma Kypca BHEYpPOUHOH AEATENBHOCTH
pa3paboTaHa ¢ y4eTOM PEeKOMEHJAlUi MPUMEPHON MPOrpaMMbl BOCITUTAHHUS, YIUTHIBAET MICUXOJIOTO-
MeIarOTMYECKe OCOOCHHOCTH JAaHHBIX BO3PACTHBIX KAaTEropuid. ODTO IMO3BOJSET HA IPAKTHUKE
COEMHUTH 00YYarOIlyt0 U BOCIIMTATENIbHYIO JIeTeIbHOCTh IeJarora, OpueHTUPOBATh €€ He TOJBKO Ha
MHTEJUIEKTyallbHOE, HO U Ha HPaBCTBEHHOE, COLIMAIbHOE pa3BUTHE peOeHKa. DTO MPOSIBIISAETCS:

— B IIPUOPUTETC JIMYHOCTHLIX PE3YJIbTATOB pCain3allui IMPOrpaMMbl BHeyquHOﬁ JACATCIIbHOCTH,
HameJuX CBOC OTPAKCHNUEC U KOHKPCTU3AlUIO B HpHMCpHOfI nporpamMmMe BOCITUTAHUA,;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHUS  Pa3HOBO3PACTHBIX TIpynn s OpraHu3aluu
po(OpUEHTALMOHHON AEATEIbHOCTH HIKOJBHUKOB, BOCIIUTATEIbHOE 3HAYEHHE KOTOPBIX OTMEYaeTCs
B IPUMEPHOM MporpamMme BOCTIUTaHMS;

— B MHTEPAaKTUBHBIX (opMax 3aHATHH A8 LIKOJBHUKOB, OOECIEYMBAIOUIMX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C MEAaroroM M APYTMMU JAETbMU JAEATEIbHOCTh U BO3MOXKHOCTh
oOpa3oBaHMsI Ha €€ OCHOBE JETCKO-B3POCJbIX OOLIHOCTEH, KJIIOYEBOE 3HAUYEHUE KOTOPBIX IS
BOCIUTAHMS TOAYEPKUBAETCS MPUMEPHON TPOrpaMMOM BOCITUTaHHUSI.



Ocob0eHHOCTH PabdoOThl y4YHTeJsl MO MporpaMme. 3ajava y4uTEIs COCTOMT B TOM, YTOOBI
COIMPOBOXKAATh MpOLEcC Mpo(eccCHOHANbHON OpHUEHTAllMM UIKOJIbHUKA, PpAacKphIBas MMOTEHIIMAT
KQXKJO0r0 4epe3 BOBJICUCHUE B MHOTOOOPA3HYIO JESATEIBHOCTh, OPTaHM30BAaHHYIO B Pa3HBIX (opMmax.
[Ipu sTOoM pe3ynabTaTOM pabOTBl YYHTENs B IEPBYIO OYepedb SBISCTCS JWYHOCTHOE DPAa3BUTHE
yyatierocst. JIMUHOCTHBIX PE3yJIbTATOB YUUTEIh MOXET JOCTHYb, yBJICKas YYEHHUKA COBMECTHOU U
WHTEPECHON WM O0OUM JeSTEIIbHOCTBhIO, YCTAHABIMBAs BO BPEMsl 3aHSATHH JOOpOKEIATEIbHYIO,
MOJJIEPKUBAIOIIYI0 aTMOCc(epy, HACHIIIAs 3aHITHS LIGHHOCTHBIM COJIEP>KaHUEM.

[IpumepHas cxema npOBEAEHUS 3aHATHH MO ITPOrpamMmme:

1. OG6bsacHeHue TeOpeTHIECKOro MaTepHaa 110 TEME.

2. TloAroToBKa K JKCIEPUMEHTAILHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB I HPAKTUYECKOTO
3aHSTHSL.

3. IlpoBejeHHEe NPAaKTUYECKOTO 3aHATHS — OCHOBHAS 3a/a4a OCBOCHHME METOJOJIOTMH JIaHHOTO
3KCHEPUMEHTA.

4. Tlo OKOHYAHWHU IIPEIJIOKUTH JIETSAM, KOTOphIE 3aMHTEPECOBAIMCH NAaHHBIM JKCIEPUMEHTOM,
pa3BUTh €T0 B HCCIIENOBATENbCKUM MPOEKT. i 3TOro HEoOXOAUMO OOCYIUTh OOBEKTHI, KOTOPHIE
Y4eHHUK OyJIeT UCCIIeIOBAaTh, COCTABUTH IJIaH SKCIEPUMEHTA.

5. TloMoub y4EHHKY IIPOAHATU3UPOBATE PE3YILTATH KCIIEPUMEHTA.

OueHuTh pPe3yJIbTaThl MPOEKTHO-UCCIIENOBATEILCKON JACATEIBHOCTH IIKOJIBHUKOB MOXKHO B
MpoIiecce 3alIUThl UMHU CBOUX Pa0OT B paMKax IIKOJbHOW HAyYHO- MPAKTUYECKON KOH(EpEeHIINH.



COJEPXKAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Moayab «Kak :KMBOTHbIe H PACTEHUS] MPHUCIOCAOTUBAIOTCS» (IBOJTIOLMOHHASL IKOJIOTHA)
5-6 kiaccenl (34 yaca)

1. Muwi uccneoyem ncuswie o6vexmet (6 uacos)

CBoiicTBa U CTpOEHHE >KHUBBIX OPraHU3MOB (CTpOeHHE KJIeTKH). Bua, ocodb — opranmsm Kak
enuHas cucreMa. Ananrtanuu (npucnoco6ienus). [lonsitue romeocrasa xuBoro opranusma. Croco0sl
€ro MoJIepKaHusl.

[Tonsitue BapmaTtuBHOCTM Tpu3Haka. WMccnepoBatenbckue paboTel «Bcee nau (cuHMIBI, OENKH,
Oepesbl u T.J.) olMHAKOBbIe? DOTOKBECTY.

Orpanuuenus Mopdonorudeckux u ¢uznonoruueckux anantanuii. [louemy opraHu3aMel He
CTaHOBATCA OECKOHEUHO OOJIbIIUMH, MaJeHbKUMH, BcesAHbIM. [IpakTuueckas paborta «CoctaBisem
KHHUTY PEKOPJIOB PAaCTEHUI U KUBOTHBIX HAIIIETO KPash).

2. Bnauanue oxpyscaroweii cpedwt na ncuevie opzanusmst (12 uacoe)

dakTopel OKpyXKawield cpenbl (abuoTHudeckne, OMOTHYECKHE, aHTpONOreHHbIC). [IpumMepsl
abnoTnvecknx (aKTOPOB, OKA3BIBAIOIIMX OCHOBHOE BIMSHUE HA KU3HEACITCIHLHOCTh JKHUBBIX
OpraHU3MOB: TEMIIEpaTypa, CBET, BIaXHOCTh. [IpakTudeckoe 3ausatue «L{Ber u Terio» (KyOuku Jibna
B3BECHUTh, MTOJIOKHUTH B Yamku [leTpu Ha pasHOIBETHYIO Oymary, uepe3 30 MHHYT B3BECHTh 3aHOBO —
KTO ObIcTpee pactasu). [IpakTuueckoe 3anstue «4ro pactBopsieTcst B BoAe» (3KkcrnepuMeHT «Kuakuit
nomy). Ilpaktuueckoe 3anstue «/Juddysus BemecTs B Boje (pacTBOPHI)», «/IBUKeHHE pacTBOPOB IO
uBetky». Ilpaktuueckoe 3ansTue «Jlem maBaer B Boje (aiicOepru, 3aMep3aHue BOJIOEMOB)».
[IpakTnueckoe 3ansitue «Jleg mpu  3amep3aHud  pacmmpsieTcs»  (paspylieHue  KamHs
(mouBOOOpa3oBaHue), 3aMep3aHUE KIETOK).

OcHOBHBIE 3aKOHOMEPHOCTU TIPUCTIOCOOJICHHS KUBBIX OPTAaHU3MOB K aOMOTHYECKUM (paKTopam.
[IpucrocoOnenuss K OCHOBHBIM aOMOTHYECKUM (paKTOpaMm: TeMIlepaTypa, BIAXKHOCTh U CBET.
[Ipaktnueckoe 3anstue «llly6a» (kyOuku JmbAa 3aBEpHYTh B pa3HBIA MaTepHall, B3BECHUTH).
[Tpaktuueckoe 3ansaTue «IIurmMeHTH» (MOXKHO pa3feiUTh Ha BaTMAaHE KPAacHTENU W3 (IOMACTEPOBY.
[TpakTuueckoe 3ansaTue «Kak )KHBOTHBIE MIaBAIOT B BOJIE» (DKCIEPUMEHT C MUIETKOM ).

UccnenoBatensckue paboThl «BnusiHue cBeTa (Teruia, BIaXXHOCTH, COCTaBa MOYBBI) Ha pACTEHUS
B €CTECTBEHHBIX MJIU HCKYCCTBEHHBIX YCIOBHIX» (Ha JOCTYITHOM MaTepHale).

3. Bszaumooeiicmeus ycusvix opzanuzmos (4 waca)

buotnueckne ¢dakTopbl. 3aKOHOMEPHOCTH Pa3BUTHS MEXKBHJIOBBIX  B3aMMOOTHOIICHUH.
KosBomtonust  (XMIIHUK-)KEPTBA; TApa3uT-XO35MH) OBOJIIOIUS  CTpAaTerwii  JOOBIBaHUS  THUIIIH.
ConmansHocTth. Buasi-Bcenennnl. [lepeuens pactenuii- Bpenurteneii. MccnemoBarenbckass pabota
«HaOmonennsi 3a B3aWMOOTHOIICHUSIMH



KUBOTHBIX MPHU TOOBIBAHUM MUIIY (KOPMYIIKU JUIS NTHUL, JUIsI TOPOJCKUX WIIA CENbCKUX KUBOTHBIX).
BeG-kamepo». HccnenoBarensckas pabora «PacmpocTpaHeHue BHIOB- CHHAHTPONOB B Haliei
MECTHOCTHY.

4. Yenogex 6 yncuznu pacmenuii u ncueomnvix? (6 uacos)

AnTponorenusie (haktopsl. [IpaBaa v, 9To MepBOOBITHBIC JTFOIH KUIH B TADMOHUU C TIPUPOIOH.
OnomalliHMUBaHUE U MPUPYUYEHHUE )KUBOTHBIX M PACTEHUM. 3a4eM cliacaTh BRIMUPAIOIINE BUbI, KAK 3TO
nenath. KynbTypHble pacTeHHs W UX JIuKue npenkd. [louemy BakHO MX cOXpaHsATh. PazHooOpasme
KYJbTYPHBIX PAaCTCHUI M MX 3HAUCHUE B KM3HU uenoBeka. KpacHas kuura Baieit Tepputopun. Ocobo
OXpaHsieMble TeppuTopuu, 3anoBenHuku Poccun u wmupa. Ilpaktuueckas pabora «PasznooOpasue
KyJIbTYPHBIX PACTCHUI B BallleM PErHOHEY.

UccnenoBarenbckas pabora «BinusHue aHTponoreHHbIX (aKTOpPOB Ha pPa3BUTHE PACTEHUN B
ropoJie/HaCeIEHHOM ITyHKTE).

Okckypcusi/mpaktuaeckas padora «OOIIT B BameM peruoHe — YHHUKAIbHBIE OOBEKTHI
TIPUPOJIBI».

5. Ixonozuueckue nuwu (6 uacos)

buocdepa — onHa u3 BakHeHmmMx 060104Yek 3emiu. UTo Takoe «IKOJOTUYECKUE HUIIU» U Kak
oun  (opmupyrorcsa? DopmupoBaHWE 3HAHUK 1O OHOPa3HOOOpa3HWIO JKU3HCHHBIX  (opwm,
MOBEJICHYECKUX MPUCTOCOOIeHHM, Moau(dUKanMoOHHAs M3MEHYUBOCTh (Ha 0a30BOM ypOBHE).
Pactutenbhbie cooOliecTBa U UX TUIbL. Pa3BuTHE U CMEHBI PACTUTEIBHBIX COOOIIECTB.

UccnenoBatenbckue paboThl «IKOJOTMUECKWE HHUIIU BOKPYr TeOs — omucaHue (QaxTopoB
OKpykarolen cpensl». McenenoBarenbckue paboTsl « DEHOTOTHUYECKHE HAOIIOICHHSD.

Moayabs «OcHOBBI pacTeHHeBOACTBa» 7-8 Kiacchl (68 yacoB)
1. Beeoenue 6 pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (AKTOPHI BBIpAIIUBaHUS pacTeHuil. Mcropus
pa3BuTHsa arpoxumuueckux 3HaHuil (paborsl M.B. Jlomonocoma, O. JIubuxa, Byccenro, B.B.
HoxyuaeBa, K.A. TumupsizeBa, I1.A. Kocteruera, [[.H. [psaumnnkoBa u ap.). [Ipaktudyeckas padora
«bouka JInOuxa.

2. Azpomexnuueckuii yxcnepumenm (6 uacoe)

[IpaBuia MOCTAaHOBKH arpodKcrnepuMeHTOB. [locTaHOBKa HSKCHEPUMEHTOB C PAaCTEHUSMHU.
Br16op TeMbl, cocTaBiIeHUE THUMOTE3bI, LEIH U 33Ja4 SKCIEPUMEHTA IO BHIPALTUBAHUIO PACTEHUH B
KOHTpoiupyemon cpene. KoHTponu, MOBTOpPHOCTH, MpoBeAeHUE OdKcrepuMmeHTa. [lmaHupoBanue
skcnepuMenTa. OIlleHKa pe3ylbTaToB OJKcrepuMeHTa. MccrmemoBaTtenbckass padota «DakTopsl,
BIIMSIOIINE HA MPOPACTAHUE CEMSH (POCT MPOPOCTKOB ).

OcBoeHHUE TEXHOJIOTHH KPYTJIOTOJUYHOTO BRIPAIIUBAHSI CAJITATOB i MUKPO3EJICHN



B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX YCiOBUAX. COOp yCTaHOBKM JUIsl BBIpAIlMBAaHUS PACTCHUH B
KOHTPOJIMPYEMBIX YCIOBHUSX.
3. Ponb xumuueckux snemenmos 6 numanuu pacmenuii (20 uacos)

Bopna. PactBop. BbITsiKka. AHUOHBI, KaTHOHBI, AJIEKTPONPOBOAHOCT, U pH pactBopa. Poib
XMMHUYECKHUX 3JIEMEHTOB B NMUTAaHUU pacTeHuil. IloilydeHne nUTAaTENbHBIX BELIECTB PACTEHUSMHU.
[IpakTnueckast pabora «Cxempl MUTATEIbHBIX PAcTBOPOB. Pacuer 103 ynoOpeHuil [uid MUTATEIbHBIX
pacTBOpOBY.

Y no06peHus: opranndeckue, MUHepaibHble, MUKpOOUOJIOTHYecKre. THUIbl MUTAaHUS PACTEHUH.
Boznymnoe u MuHepanbHOEe (KOpPHEBOE) NMUTaHUE pacTeHUil. TpaHCIOPT MUTATENbHBIX BEIIECTB
pacTeHUM: BOCXOIAIIUNA W HHUCXOIANIMK TOK. BakHeimme kamuitHble, (oChOpHBIE M a30THBIC
ynobpenusi, ux cBoiictBa. Ilpocteie u cinoxuble ymoOpenus. [Ipaktuyeckas pabota «lIpaBuna
cMmemBanus yaoopenui» Ilpaktuueckas padora «Ilutanue pacTeHuWil: TEXHOIOTHS MPUTOTOBICHHUS
MUTATENIbHBIX PACTBOPOB I Pa3HbIX KYJIbTYp».

Poct u pa3Butue pacTeHUil: 3Talbl OHTOreHE3a, (PaKTOphl, BIUSIOLUIME HAa POCT pPaCTEHUIL:
CBET, TyCcTOTa TMOCaAO0K, muTaHue, cyocrpar. [Ipaktuyeckas pabota
«MOHHUTOPUHT MUHEPAIBHOT'O MUTAHUS PACTEHUI.

Oco0OeHHOCTH MUTaHUSl PACTeHUN a30TOM. A30T M €ro 3Ha4eHHE B KU3HU pacTeHuil. GopMbI
a30Ta U UX MPEBpaLICHUE B ITOYBE.

Uctounuku docdopa mans pacrenusi. 3HaueHue (Gocdopconepkamnx COCTUHEHUNH B KIETKE.
Ponp Makpospruueckux coeuHenuii Gocdopa B IHEPreTUYECKOM OOMEHE.

Bnusnue kxanus Ha (u3MuecKrWe CBOMCTBA MPOTOIUIa3Mbl, Ha (DEPMEHTHI YTJIEBOJOPOIHOTO
oOMeHa, cuHTe3 OenkoB U Ap. Ponb kanus B moaaep:kaHuU HOHHOTO OanaHca B TKaHSAX, B Mpoleccax
CaMOpETYJISILIUM.

PerynstopHas u cTpyKTypooOpa3zoBaTesibHas poJib KalblMs. YyacTHe B 00pa3oBaHUU
KJIETOYHOW CTE€HKH, OJIEP>KAHUU CTPYKTYPbl MEMOpaH U PEryJIAlus UX HPOHULAEMOCTH.

3HaueHWe MarHus B MeTaboiu3Mme pacTeHud. MarHuii B cocTtaBe XJI0poduiuia, CXOICTBO
XJI0po(UIIIa ¥ TEMOTTIO0MHA KaK CBUIETENICTBO €IMHCTBA OPraHUYECKOTO MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJIb B CTPYKTYPHOM OpPraHM3allMU KIIETKH, y4acTHE B
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMIX.

MukposnemenTtsl. [lpeacraBieHus o pojlud MHKpPO3JIEMEHTOB B MeTaboJIM3Me pPAaCTECHHH.
OCOOEeHHOCTH TOCTYIJICHUS MHUKPORJIEMEHTOB B pacTeHus. CHHEpru3sM M aHTaroHW3M 3JIEMEHTOB
IIATaHUs PACTEHUM.

PactutenbHas auarHocTMKa M METOJbl WIEHTHU(UKALMU HEAOCTaTKa/M30bITKa 3JIEMEHTOB
nutanus. [Ipaktudeckas padora «PacTurenbHasi THAarHOCTHKAY.

UccnenoBatensckass pabora «OleHKa COCTOSIHUSI KOMHATHBIX pAacTeHHH, pacTeHHi Ha
HIKOJIbHOM TEpPUTOPHH, YCTAaHOBKA MPUYMH MATOJOTMYECKUX COCTOSHUN (Ipu



HaJIMYUN ).
HccnenoBatenbekast pabota  «OneHka  BIMSIHUS ~ Pa3MYHBIX  JJIEMEHTOB  Ha
COCTOSIHUE PAaCTEHUH (COCTaBJICHUE PA3IMYHBIX MTOJKOPMOK)».

4. Pezynamopwt pocma pacmenuit. 3auguma pacmenuii (4 uaca)

[Tonarue o perymnaropax pocta pacteHH. CTUMYISATOpbl pocTa — (UTOrOPMOHBI (2yKCHHBI,
ru00epeIINHbI, TUTOKUHUHBI). THrHOUTOpHI pocTta pacteHmii: 1. mpupoaHble (abcun30Bas KUCIOTA U
HEKOTOpbIe (DEHOJbHBIC BElIeCTBAa (MKyMapoBasi, KOpPUYHAs, CAJTHIMIOBAs K-ThI), 2. CHHTETHYECKHE
(MophakTUHBI, peTapIaHTbl, Ae(OTUAHTHI, JIECHUKAHTbI, repOuuuasl). OUTOMOHUTOPUHT W OLIEHKA
cocrosHusi  pacreHuil. CoBpeMeHHBIE  CIOCOOBI ~ MoOHUTOpHHTra. IlpakThueckas  pabota
«DUTOMOHUTOPHHT M OLIEHKA COCTOSAHUS pacTeHUH. COBpEMEHHbIE CLIOCOOBI MOHUTOPHHTaY.

HccnenoBatensckas pabora «BrausiHue rerepoaykcuHa Ha IpopacTaHue (POCT Ha pa3HbIX
CTaJUsIX, B PA3HBIX YCIOBUSX) pa3IMUHBIX PACTEHUI.

3amuMra pacTeHM OT BpeauTesneil: ocHoBbl Ouomerona. Ilpakrtuueckas pabora

((I/IHCGKTapI/II/II ImpaBujia U yCJI0BUA Pa3BCACHU A IMMOJIC3HBIX HACCKOMBIX).

5. Boonasa, necuanas u no46eHHas Kylibmypbl, UX HPUMEHEHUE 6 6bIPAWUEAHUL PACHEeHUIL.
Du3suonozusn pacmenuii (8 yacos)

Bonnas, mecuyaHas W TMOYBEHHAs KyJbTYpbl, MX MPUMEHEHHE B BBIPAIIMBAaHUHN PACTCHUU.
[TpoBeneHue Boabl B KOpHE M cTebne pacreHuid. [Ipaktuyeckass pabota
«KopHeBoe naBneHue.

Boanblii pexuM pacTeHui: CTpOEHHE YCTHUIL: (DaKTOPHI, BIMSIONIME HAa WX PACKpPBITHE U
3aKpbITHE. 3HAUYEHUE MEXaHW3Ma pEryJsiluu MCIapeHusl Biaru pacreHueM. llpaktuueckas pabota
«IIpuroroBieHne npenapara yCTbHIl METOJIOM CIICIIKA».

HccnenoBatenbckue paboThl: «BiusHUe yCIOBHI coaepikaHUs pacTeHHUH Ha KOJIMYECTBO
YCTHUID.

@doToCcHHTE3 — YHMKaJIbHBIA Iporecc pacteHui. TemHoBass u cBeToBast (as3bl (HOTOCHHTE3A.
3HayeHue GOTOCHUHTE3a JJIs J)KUBBIX opraHu3MoB. [IpakTuueckast pabota
«DyHKIIMOHANIbHAS JMArHOCTUKA pPAcTeHHWH IO aKTUBHOCTHM XJioporutacToB» MccienoBarenbckas
pabora «Omnpenenenue xnopopmmia A u b, oneHKka (OTOCHHTETUYECKONW AKTUBHOCTH PACTEHUN U
(bakTOpOB, BIMSIOMIMX HA HEEY.

@akTophl pocTa pacTeHMi: BO3AyX U a’dpauud. llom3emMHOe nbIXaHHWE pacTEHUH: COCTaB
MOYBEHHOTO BO3/yXa, razoobmeH. ['a3o00MeH mpu OecriouBeHHOM BbIpamuBaHuu. IIpakTnyeckas
pabora «Aspamus, CO2 u O2. Jlpixanue pacteHuit». [Ipaktuueckas pabota «/IpixaHue pacteHuii:
OLICHKA MHTEHCUBHOCTH JIbIXaHUS PACTEHUH U IUIOA0BY.

HccnenoBatensckue padboTsl: «BiusHue criocoda BeIpaliuBaHus (CocTaBa MUTATEIBHOW CMECH,
CXEMBbI BHECEHHUSI) Ha POCT U PA3BUTHUS PA3TUYHBIX PACTEHUI.



6. Kyasmypuvie pacmenus. Cospemennsie acnexmot cenexyuu (20 uacos)

Kak wenoBek cran ucnosnb3oBaTh pacteHusa? CBsA3b pa3BUTHS LMBWIM3ALMU 4YEJIOBEKa U
onoMamiHuBaHMUs pacteHuil. Jlomectukauumsa. Juckycceus «Jlomectukanus, BC€ JM PACTEHUS U
YKUBOTHBIE, KOTOPBIE )KUBYT PSAJIOM C YEJIIOBEKOM MM OJIOMAalTHUBAIOTCA? MOXKHO JIM CUUTATh TapakaHa
0JIOMAallTHEHHBIM )KMBOTHBIM 7»

HacnenctBeHHOCTh M HM3MEHUMBOCTH — OCHOBHBIE CBOICTBA JKUBBIX OPraHU3MOB.
W3menunBoctb. Buasl mamenunBocth. IIpaktudeckas pabdora «MoaudukannoHHas W3MEHYHBOCTH
(JINCTBS, UTOJIKU C OJTHOTO JIEPEBA)».

I'eH — MaTepuanbHbI HOCUTENb HACJIEACTBEHHOCTH U U3MEHUNBOCTH. HyKJIEHHOBBIE KUCIIOTHI.
Jlokanu3zauusi reHeTuyeckoro marepuana B kietke. Jenenne kinerok. Permkanus JJTHK. OcnoBhast
JorMa MoJIeKyJisspHO# Ouonoruu. Tpanckpunuus. Tpancsius. MyTtaruu. [Ipaktudeckas padora «I'eH
— MUHCTPYKIHMS 10 cOOpKe KIIEeTKH (Ha Oucepe uiu KoHCTpykTope)». [IpakTuueckas padora «MyTtanus
Ha OyTepOpozae (000 OOBEKT U3 Mpeablayliei padoThl, e W3MEHEHHE MHCTPYKIUU MPUBEHCT K
M3MEHEHHUIO BHEITHETO BUa 00BEKTA).

DddexT OyTHUTIOIHOTO TOPIBIIIKA U TeHETHYeCKoe pasHoobOpasue. Uro Takoe reHbank? 3auem
COXPaHATh TIE€HETHUYECKHE pecypchl pacTeHHil? (OCHOBHBIE CIIOCOOBI COXPAaHEHUS T'€HETHUYECKUX
PECYpCOB pacTeHHmi (eX situ u in situ).

3nauenue pabor H.M. Basunosa. 3akon TOMOJIOTUYECKUX psnoB. LleHTpsl
IIPOUCXOXKICHUS KYJIbTYPHBIX pacreanii  H.J. BasunoBa u ILM. JKyxoBckoro.
[TpakTuueckas pabota no rpynnam «OTKy1a Ha HAIIUX CToJaX (PPyKThI/OBOIIN/3MaKm». OCHOBHBIE
METOAbl  ceneKkuuu. [ 'ubpunmzanus. ®opmbl  oTO0pa.  OCHOBHBIE
HANpaBJICHUS CEJICKIMH: YIy4IIEHHE YPOXKAMHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckum ¢akropaM. [Ipaktuueckas padora «Bripamubaem ropox. Kak nposectu

CKPEILMBAHUE Y TOPOXa».

Ectb nu xu3Hb B npoOupke? buorexHonorus KyinbTypHBIX pacteHuil. MccnenoBaTenbckast
pabora «BplpamuBanue pacTteHMid B NpoOupke» (MOXHO BOCHOJB30BATHCA  Pe3yJIbTaTaMU
MPEIbIAYIINX SKCIEPUMEHTOB 110 COCTABICHHUIO TUTATEIbHBIX PACTBOPOB JJISl PACTEHUH ).

Kak wyenmoBek MokeT MoAauduUUpoBaTh pacTeHusi? ['eHeTmueckoe perakTHpOBaHHUE.
CoBpeMeHHbBIE NOAXOJBl M JOCTH)KEHHS I€HETHMYECKOTO peNakTHpoBaHMs pacreHui. IIpakThueckas
pabota «I'eHOMHbIE HOXHUIIBI (MOJIeHpoBaHKe padboThl cucrembl CRISP-Cas).

7. Pacmumenvnasn npodykyus. (8 uacos)
HanzemHusble u noazemuble opranbl pacteHuil. [loOer u Bunon3MeHeHHbINH OOET pacTeHuH.
CrniocoObl pa3MHOXKEHHUS PACTEHUH.
Ilonsarue 0  KauecTse MIPOAYKTOB MIUTaHHUS. [Tpobnemsl KOHKYPEHIIUU
OTEUECTBEHHBIX MPOJIYKTOB MUTAHUSI C UMIOPTHBIMU. JIOTHCTHKA JOCTABKU U CPEICTBA



COXpaHeHHus NpoaykToB nuTanus. [Ipaktuueckas pabota «IIpenenbHO NOMycTHMBbIE KOHIIEHTPALMH
(ITIK) 1 meToapl KOHTPOIISI 0€30MaCHOCTH PACTUTENBHBIX TPOYKTOB MMUTAHUD.

Mukpo3seneHb: Moie3HocTs U TexHonorus. MccnemoBatenbckas pabora «OneHka KayecTBa
BBIPAIICHHOW MUKpPO3eJIeHn» (JTn00 CBOS, INOO M3 Mara3uHa).

Xumuyeckuid  aHanmu3  mponaykiuu.  OcHOBBI  cnekTpodoromerpun. [loTeHmmomeTpus.
Xpomarorpadus. Ilpaktuyeckass pabora «MeToAbl OLIEHKM KadecTBa PACTUTEIbHOM MPOIYKIUH:
XpaHEHUe U COXPAaHHOCTh MUTATENbHBIX BEIIECTBY (110 JOCTYITHOMY 000PYAOBAHUIO).

HccnenoBarensckas padota «Omnpenenenue BuramuHa C METOJ0M OOpaTHOrO THUTPOBAHHS B
IJI0/IaX Ha Pa3HOM CPOKe (Crmoco0e) XpaHEeHHs.

Monyab «buorexnoaorus» 7-8 kiaccnl (68 yacos)
1. Buomexnonozus (4 uaca)

[ToHsiTHE OMOTEXHOJIOTHU. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YeM UX MPEUMYIIECTBO MEpe.
XUMHYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHl OMOTEXHOJIOTHH: MTPOMBIIIICHHBIE MUKPOOPTaHU3MBI,
KJIeTKM M TKaHM DPACTEHUH, >KMBOTHBIX W YeJOBeKa, Ouokaramuzaropbl. [IpakTuueckas paboTa
«IIpumepsl npuMeHeHus: OUOIOrHUECKUX OOBEKTOB B TBOCH JKU3HMY.

Ceipbe s OMOCHHTE3a M OIICHKA €ro OHOJIOTMYECKOW IeHHOCTH. OCHOBHBIC HCTOYHUKH
yriaepona, azota, ¢pocdopa, MEUKpodIeMeHTOB. VcciienoBaHNe HOBBIX MCTOYHHKOB CBHIPBS (BKIIFOYAS
BOIIPOCHI €r0 MPEABAPUTEIHLHOM 00pabdOTKH), pa3padOoTKa HOBBIX MHUTATEIBHBIX CPEl, B TOM YHCIC
BKJIIOUAIOIUX OHMOCTUMYIATOPBI M JPYTHE SJIEMEHThl YIpPaBICHUS M ONTHMH3AIUU IPOILIECCOB
O6rocuHTe3a. MeToIbl ONTUMHU3AIUU TUTATEIbHBIX CPEI.

2. Muxpoéuonozusa (12 uacos)

[TonoxkeHue MPoOKapuOTOB B CHCTEME OpraHndeckoro Mmupa. CTpoeHue OakTepuaaIbHONU KIETKH.
Knaccudukanus Oaxtepuit. Mopdomnorusi 6akrepuii. [IpocTbie W CIIOXKHBIE METOJABI OKpAIIMBAHUS
OaxTepuil. @uznosiorus OakTepuil: TUTaHUE, JIbIXaHUE, POCT U pa3MHOXKEHHE. 3HAKOMCTBO C JIOMEHOM
Apxen  (9KCTpeMOUIBHOCTh, OCOOCHHOCTHM  CTpoeHHUs  KjeTku). JlaGoparophnas  pabora
«DukcupoBaHHBIE TIpermaparel  Oaktepuit. OmpenencHue (GOpPMBI  MPEATOKEHHBIX  KYJIBTYP
MHUKPOOPTaHU3MOB, UCIIOIB3Ysl IPOCTOM MeToJ okpacku» JlabopaTtopHas padota «OrmnpeaeneHue Tuma
KJIETOYHOM CTEHKHU METOJIOM OKpalluBaHus 1o ['pamy» (IpHu HaTUYUU PEAKTHBOB).

MonouHokucioe u crnupToBoe Opoxkenue. DoToTpodHblE U XeMOTpOo(dHBIE OaKTepuUU.
Kunernyeckoe omucaHue mpoiecca pocTa MUKPOOPTaHW3MOB. ODKCIOHEHIMANbHAas MOJENb POCTa.
Kuneruka rubenu wmukpoopranuzmoB. JlaGopatopuass pabota «[IpuroroBneHue mNpuKHU3HEHHBIX
MPeapaToB MOJIOYHOKHCITBIX OAKTEPHID».



[Tarorennsie 6akTepun. UymMHas majiouka U 4epHas CMEpTh, OOTYJIN3M, CTOJIOHSK, TyOepKyJies.
Uctopust 60pb0bI ¢ OakTepuaibHbIMU nHpekusmu. JlabopaTtopHas padoTa
«IloceB cmbiBa ¢ pyk Ha uvamku [lerpm». JlaboparopHast pabora «BbineneHue 4MCTON KyJIbTYpHI
Oaktepuil. Merox pasBeaeHuil. Merox wucTomaromero mrpuxa». Jlaboparopnas pabota
«Mopdonornueckasi XapakTEpPUCTHKA BBIICICHHOW YHCTOW KYJbTYPHI: XapaKTEPUCTHKA KOJIOHHH,
(dhopMa OGakTepuid, THIT KIIETOYHOW CTEHKMY.

BoiiHa OECKOHEYHOCTH: AaHTHOMOTHKH TPOTHB  Oakrtepuil. MexaHU3MBbI  JICUCTBUI
aHTHOUOTHKOB. MexKiIeTouHasi KoMMyHuKanusa O6akrepuii. YyBcTBO kBopyma. JlaboparopHas pabota
«CpaBHeHHE pOCTa MHKPOOPraHM3MOB Ha damke O0e3 W ¢ J00aBiIeHHS aHTHOMOTHKOBY
UccnenoBatensckas pabora «Ilouck MHKpOOpraHHU3MOB  OOJAJAIOIMIUX  AHTArOHUCTHYECKOMN
AKTUBHOCTBIO».

[Ipumenenne Oakrepuii dYenoBekoM. Kunermueckoe omucaHue OHOCHHTE3a TPOIYKTOB
MUKpOOpraHu3MaMu. bakrepuu, KOTOpble MOIYT pasjarath Iulactuk. MccnepmoBarenbckas pabora
«Bp1enenre MOJI0YHOKHUCIBIX OaKTEpUil, UCCIIETOBAHUE UX AKTUBHOCTI.

Mukpoopranu3mMbsl B arpoOMOTeXHOJNOrMU. VICKyCCTBEHHBIE acCOLMAllMM PacTeHU ¢
MuKpooprannsmamu. MccrnenoBarensckas pabota «Beiaenenue 6akTepuil moiae3HbIX A paCTEHUI.

3. dykapuomuueckue opzanusmvl 6 Ouomexnonozuu (naecresvie 2pudvl, OPONCIHCHU,
600opocau) (12 uacos)

[TnecHeBbIe rpUOBI MPOIYLEHTH OMOJIOTHYECKH AKTUBHBIX BEIIIECTB.

OOmast xapakTepuUCTHKa APO}¥OKEH caxapoMuleToB. McTopHs HCHOJIb30BAaHUS JPOXOKEH B
TPaJULMOHHON OMOTEXHOJOIMU. TEeXHOJOrMM BHMHOJENMSA U XJIeOONeueHUs, ClelHaTu3upOBaHHbIE
pacbl npoxoked. MetaGonmusM aposxokei. Peakimst criuproBoro Oposkenus. JlaGoparopnas pabota
«Iloncuer kneTok npoxokedt B kamepe [opsieBa». JlaboparopHas pabora «OOHapykeHUE MPOTYKTOB
CIIMPTOBOTO OpOXEHMs: OSTHIOBOIO CHUpPTAa M YIJIEKUCIOro rasza». [losyueHue BTOPUYHBIX
MeTaboIUTOB B Apoxokax. Jpoxku Kak MpoayueHTbl OuoromuuB. [lonmydeHue meneBbIX OEIKOB B
TPOACKAX.

Oco0OeHHOCTH BEreTaTMBHOIO W IOJIOBOTO PAa3MHOXKEHHS Yy IpOAOKEH, 3HaUCHHE H3y4YeHUS
MHUTO3a M IUTOKHHE3a /s ONTHUMM3AIMK TMPOIECCOB KYJIbTUBUPOBAHUS JPOAIKEBBIX ILITAMMOB,
MOHMMAaHMsI IPUYMH MATOI€HHOCTH APOKEeH U rpubOB, MOMCKA MULIEHEH (YHTUIMIOB U pa3pabOTKH
HOBBIX JIEKapCTBEHHBIX Ipemnaparos. JlabopaTopHas pabora «HabumoieHre pa3sMHOKEHUS JPOKKEBBIX
kietok». Ilpaktuueckas pabora «IlomyueHue TBopora M Kepupa Ha OCHOBE MOJOYHOKMCIBIX
Oaktepuii». [IpakTnyeckas pabora «OCHOBHbBIE BHIbl KBaca M UX XapaKTEPUCTHKa»

«poxokn M MOJIOUHOKHUCIBIE OaKTepHH, MpUMEHsSEeMble JIJIs MPOM3BOJACTBA KBacay. llpakruueckas
pabora «CpaBHUTENBHBIA aHAINU3 PA3BUTHUS JIPOAOKEH B adpOOHBIX M aHA3POOHBIX  YCIOBUAX.
[IpakTnueckass pabora «MeTonbl OLEHKH CBOWCTB



xJe0omneKapHbIX Apoxoke. OCOOCHHOCTH TPHUMEHEHHS IMPECCOBAHHBIX, CYIICHBIX M HHCTaHTHBIX
apoxokeit». HccnenoBarenbckas paborta «BnusiHne (Qu3MKO-XMMHUYEeCKHX (AKTOpPOB Ha KadeCTBO
OMOTEXHOJIOTMYECKON MPOIyKINHU (KBac, kedup, coIp, xs1ed u ap.)».

Bomopocin  — mepcrieKTHBHBIM  OOBEKT JUIS TNPOM3BOJACTBA OelKa U YIJICBOJOB.
buorexHoiorn4eckue MeETOAbl OYHMCTKM TBEPIBIX, JKUAKHX OTXOJOB M Ta3000pa3HBIX OTXOJOB
npon3BoacTB. Ctounbie BoAbl. CXeMbl OYHCTKU. BHOGMIBTPHI, a9pOTEHKH, METAaHTEHKH, OKCHUTCHKH.
AXTHUBHBIH WJI M BXOISIIME B HETO MUKPOOPTaHW3MEI. lcronmp3oBaHME BOAOpOCIEH B OYHCTKE
cTouHbIX BOA. MccnenoBarenbckas pabora

«Bnusiaue pusnko-xummudeckux pakropo Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungopmavus (8 uacoe)

HacnencTtBeHHOCT M M3MEHUYMBOCTH — OCHOBHBIE CBOWMCTBA JKMBBIX OpPraHU3MOB.
W3menunBoctb. Bunsl m3amenunBocTh. Ilpaktudeckas pabora «MoaudukannoHHas W3MEHYHUBOCTH
(JIMCTBS, UTOJIKH C OTHOTO JIEPEBA)».

I'en — MaTepuabHbI HOCUTEIb HACIIEICTBEHHOCTH U U3MEHYMBOCTH. HyKII€MHOBBIE KHUCIIOTBHI.
Jlokanu3zauus reHernyeckoro Marepuana B kietke. Jlenenune knerok. Perumkanus JTHK. OcHoBHast
norma MosekymsipHoit Ouonoruu. Tpanckpunuus. Tpancisaius. Myranuu. [Ipaktudeckas padora «I'en
— MUHCTPYKIMSI TT0 cOOpKe KJIeTKH (Ha Oucepe uiu KoHCTpykTope)». [IpakTudeckas padora «MyTtamus
Ha OyTepOpoae (JF000H OOBEKT M3 MpeAbIAYIICH paboThl, TIe M3MCHCHHE WHCTPYKIUU TPUBEICT K
M3MEHEHHUIO BHELTHETO BUAA O0BEKTA).

5. Bupyconozus. (6 uacos)

ITono>keHne BHPYCOB B cUCTEME OpraHmdyeckoro mupa. CTpyKTypa M XUMHUYECKHI COCTaB
BupycoB. Knaccuduxanus Bupycon. Penponykuus BupycoB. IIpocMoTp 1oKyMeHTanbHOTO QuiibMa o
BHUpYCax.

Bupyce - Bo3Oyautenu nHpeknnoHHbIX Oose3neil. OHkoBupychl. bakrepuodaru: crpoenue,
cBoiictBa, mnpumeHeHue. IIpaktuyeckas pabora. «Meron passenenuit» Ilpaktuueckas paloTa.
«TutpoBanue GakTepruodarony.

buonoruyeckue MeTo 16l 60pbOBI C BUPYCaMH.

6. Tennas unscenepus u 6uomexnonozuu. (8 uacos)

OcHoBbl reHHOM nHkeHepuu. Bekropa. Cneunduueckue pepmenTtsl 6akrepuil. [TpakTruueckas
pabota «DHAOHYKIEa3bl pecTpUKIuM (paboTa ¢ HYKJICOTHIHBIMH TOCJIEIOBATEILHOCTIMU Ha
Oymare)».

buorexHonornu npomayKuuu OenkoB B OaKTepUaNbHBIX KylbTypaxX. JlOCTH)KEHUS TEeHHOU
UH)XEHEPUHU U OMOTEXHOJIOTHH.

CRISPR/Cas — cuctemMa aianTHBHOTO HMMYyHHTETa OakTepwii M apxeil.



[Tpaktuyeckas padota «I'ennsie HOkHUIB! - CRISPR/Cas (moaenupoBanue Ha 6ymare)» ['MO. MeTomabt
nosyuenus: 'MO. Urpa-auckyccust « Beiurpaii rpant Ha co3laHue

I™MO».

7. Buomexnonozuu é xcusomnosoocmee (8 uacoe)

JlomecTuKanuss OCHOBHBIE JIOMAalllHUE >KUBOTHBIC; COBPEMEHHBIE OSKCIEPUMEHTAaX IO
JOMECTUKALMU KUBOTHBIX (JMCHLA, HOPKAa M JAp. — SKCIEPHUMEHThl HAyYHOW UIKOJBI aKaJeMHKa
bensiea). [uckyccust «JlomecTukamnus, BCe JH PACTCHHS U JKUBOTHBIC, KOTOPBIC JKUBYT PSAIOM C
YeJIOBEKOM MM OJIOMAIIHUBAIOTCSA? MOXKHO JIM CYUTATh TapakaHa OJOMAalTHEHHBIM )KUBOTHBIM?».

CoBpeMeHHbIE METOAbl B JKUBOTHOBOJCTBE: TpAHCIUIAHTAlUsi 3MOPHOHOB, XUMEpPHBIE
KUBOTHBIE, KJIoHUpoBaHue. [IpakTuueckas pabora «MeToauka KIOHHUpOBaHUS (MOJEIMpPOBAHHE Ha
Oymare).

OcHOBHBIC 0OJIE3HU KHMBOTHBIX M POJIb IMATOTCHHBIX MHKPOOPTaHW3MOB W I1apa3HTOB B
pa3BuTHH 3a00JIEBaHHI JOMAIIHUX JKHBOTHBIX U OCHOBHBIX Mepax OOpbObI ¢ HUMH; POJIb MOJIE3HBIX
MUKPOCUMOHMOHTOB B OpraHu3Me >KMBOTHbIX. [lonoxutenbHoe u 1000YHOE (OTpPHULATEIBHOE)
BO3/CHCTBUY aHTHOMOTHUKOB HA OPTraHU3M B XOJI€ JICUCHHS JKUBOTHBIX; LIEJIN U 33[a4d BETCPUHAPHUU.
buorexHnonorust kopmoBbIX mnpenaparoB. [Ipaktuueckas padora «CocTaBieHHE paldoOHA MUTAHUS
KUBOTHOTO, pacdeT pacxoJl0OB Ha conepkaHue». HccnemomaTenbckas pabora «OreHka KadecTBa
MOJIOYHOH MPOTYKITHID.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHble MeTozAbl cenekuuu. ['uOpummzanus. Popmsl or6opa. OCHOBHBIE HaNpaBICHUS
CEeNIeKIIUM: YyIyYllleHHe YpOKalWHOCTH, YCTOWYMBOCTH K OMOTHMYECKUM U aOMOTHYECKHM (haKTOpaM.
ITpakTryeckas pabota «BsipammBaeM ropox. Kak nmpoBectu ckpelBaHue y Topoxay.

OCHOBHBIE TMOJXOABI CENEKIMU M OMOTEXHOJOIMH KYJIbTYpHBIX pacTeHui, ['mOpumausanus,
OTHalieHHas TUOpHIM3alus, MCKYCCTBEHHBIH OTOOp, TreTepos3uc, TpaHchopMalus, MYTareHes,
reHeTnyeckoe peaaktupoBanue). Hcropus cenexkuuu B Poccum u Mupe, HCTOpHUSI pa3BUTHUS
BAKHEUIIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak yenoBex moxer MoauduuupoBath pacteHus? ['eHHass nHxkeHepus pacTeHuil: Yto Takoe
reHeThyeckass MHXeHepusi pacteHuil. TpaHcreHHble pacteHus. Metoasl nonydeHus. OOpazoBaHue
omyxonieil y pacrenuil. ArpoOaktepuanbHas TpaHchopmarusa: Ti-mmasmunael. [ensr  T-JIHK.
MonekyaspHO-TeHEeTUYEeCKUe  MEXaHM3Mbl  TpaHchopMmalMM. [ eHeTHdeckoe pelakTUpOBaHHE.
CoBpeMeHHBIE TOAXOABI M JOCTHKEHHS TE€HETUYECKOTO pEeAAKTUPOBAHUSA pacTeHUHN.
[IpakTuyeckass paboTa
«["'enoMHBIE HOXKHUIIBI (MOIeHpoBanue padboTsl cucteMbl CRISP-Cas).

Ectb mu xu3Hp B mnpoOupke? buOTeXHONOrHs KYJIBTYPHBIX PACTEHUI.



UccnenoBatenbckas pabora «BwlpamumBanue pacTeHHil B NpoOWpKe (MOXKHO BOCIOJIB30BATHCS
pe3ysbTaTaMu  MPEAbIAYIIMX 3KCIEPUMEHTOB I10 COCTABJICHUIO MUTATEIBHBIX PpPAcTBOPOB JUIS
pacTeHui )».

Moayiab «MoJieKyJasipabie 0CHOBBI pusuooruu u gpapmakosorun» 9 Kiace
(68 yacos)

1. ®usuonozuueckaa xumus. (20 uacos)

Bgenenne. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHbIE (OPMBI KUCIOPOA, UX
MOJIyYEHUE, HEUTpaIn3alusl.

Makpod37eMEeHTHI: MPOIICHT COJCPIKAHUS B OpraHU3Me, BHITIOTHsAeMas (DyHKIIHS, COACpKAHKE B
npoaykTax muTaHus. Ca2+ - CBS3bIBAIONINE OCNKH, JNCMOHMPOBAHUE KAIBLUS, PETYJSAIUS YPOBHS
KaJlbllisl B OpraHu3Me: FOPMOHBI MOoYeKk. Mg — cTpoeHHe XJopoduiiia, ero akTHUBAILUS COJHEYHOMN
SHEPTUEH.

MUKpO3JeMEHTHI: B KaKUX MOJEKYJIaXx CoAep aTcs, BbIoNHsAeMass (YHKIUS, COACpKaHUE B
npoaykrax nuranus. llocneacTBusi nepego3upoBKHM MHKpodjaeMeHTaMu. Fe — ycBanBaeMmble THIIBI
COCIMHEHMH kerne3a. ['eMonpoTenHbl, reMoIManH, MUTOXpOMbl. Cu — YCBOGHHE M TPAHCIIOPT MEJH.
benku, coxepxamme wmeaw. Ilatomorndeckue cuHapoMbl MeHke W BunbCoHa, CBsi3aHHBIE C
MeTaboIM3MOM ME/IH.

Toxkcuunsie anemMeHTsl [lepruoandeckoi cucTeMbl 11 Opranu3mMa. BiidsiHue HenocTaTka Makpo
Y MUKPO3JIEMEHTOB Ha JKUBbIE OPTaHU3MBI.

HccnenoBarensckas pabora «KoiuuecTBeHHas OIEHKA COAEP)KAHUS MHKPOIJIEMEHTOB WIIH
BUTAMUHOB B TUUIEBBIX MTPOJTYKTAX»

Kupsl. 3aboneBaHusl 4eOBEKa, CBSI3aHHBIE C HAPYIICHUSMHU YKUPOBOTO OOMEHa.
Jucnununemun.

VYrneBoapl. 3aboyieBaHMsS YETOBEKa, CBSA3aHHBIE C HAPYIICHUSMHU YTJIEBOJHOTO OOMEHa.
CaxapHhblii muaber.

benku. Ctpoenue. 3aboneBaHusl 4eIOBEKa, CBS3aHHBIE C HapyUICHUSIMH OEIKOBOTO OOMEHa.
Oynknuu  OenkoB. depmentbl. Mexanuzm geiictBus. Kiaccbl  (epMEHTAaTHBHBIX — pEaKIIMiA.
Kodepmentsl. [lpaktuueckoe 3ansitue «KadecTBeHHBbIE pEaKIMM HAa OPTaHUYECKUE MOJIEKYJIIBD».
[IpakTnueckoe 3ausitue «JleHarypanus OenkoB» [Ipaktuueckoe 3ansitue «l3ydeHue akTUBHOCTH
aMuia3bh).

Butamunbl kupopacTBOpuUMBIE, BoaopacTBopumble. [IpeBpainieHue BUTAMHUHOB B aKTHUBHBIE
(dhopmbl KOPEepMEHTOB. ABUTAMUHO3HI.

OcCHOBHBIE THITBI META0OJIUYECKUX peakiuid. buosnepreTndyeckue mpouecchl. [mukomm3. Lukn
Kpebca. Ilemp mepenoca siexktpoHoB. OKuCIEHHWE >XUPHBIX KHCIOT. Karabanm3m amMUHOKHCIIOT.
I'moxoneorene3. CuHTE3  YIJIEBOJIOB, OCJIKOB, JKHpPOB. MertabonuTuyeckue 3a00JI€BaHUS.
[TpakTrueckoe 3ansTue «Perenne 3aa4 Ha SHEPTETHUECCKUI OOMEH.

Knerka. Ilonarue memOpanbl. @yHkuu MeMOpaH. Bunbl TpancnopTa B KIIETKY.



MewMOpaHHBIE OpraHOUIbl. 3a00JIeBaHMS CBS3aHHBIC C HApyIIEHHEM padOThl MEMOPaHHBIX OpraHell,
00J1e3HM HAKOIJICHHS. THIBl KOHTAKTOB MEX/y KJIETKaMH. 3HaYCHHE MEXKJICTOYHOW KOMMYHHUKAIIUU
U1 310pOBbs opranusMa. [Ipaktuueckoe 3anstue «Jlnanus (kierouka Tpayoe)».

Anpo.  YpoBHM  YNakOBKM  XpOMaThHA.  XPOMOCOMHBIE  TEPPUTOPHH.
Hemem0OpaHHbIe OpraHoubl.

2. Monexynapnas éuonozus. (20 uacos)

OcCHOBHBIE BEXU Pa3BUTHSI MOJICKYJISIPHOI OMOJIOTHH.

Hyxnennosslie kucnotel. OCHOBHBIC TPUHIMIIEI cTpoeHus. [IpakTuueckas pabora
«Bpinenenue JIHK u3 Ganana». Ilpaktuueckas pabora «Moxens JIHK-opuramm». Ilpaktuyeckas
paborta «Onpeznenenue kauectBa npenapatos JJHK ¢ momomisio criekrpodoromerpum» (py HATUYHH
0o0opyI0BaHUsA).

MatpuuHnble cuHTE3bl. Peruinkanusi — OCHOBa KJIETOYHOIO JeneHus. [IpuHIunbl pervkaimy.
[IpakTnueckast paborta «PeruMkatuBHas MamuHa (Urpa-gemMoHctpanusi)». [Ipaktudeckas pabota
«[1LP (Moxmens ammumndukanus Ha Gymare)y.

Myrtamuu. Yrto BbebiBaeT wu3MeHeHus B cTpoeHun JHK. Ilpunimuner penapanuu.

Tpanckpunuus. [Ipaktuyeckas padora «Cuia mpoMoTOpay.

I'enetnueckuit kox. Ilpaktuueckas pabora «PemieHue 3agad Ha TEHETUYECKHH KOI»
Tpancmsus. [Ipaktuyeckas padora «DonguHT OEIKOBY.

Opranuszanus reHoma BupycoB [IpoTHBOBUpPYCHBIE CpeICTBA, MEXaHU3MBbI UX JICHCTBUS.

Opranuzanus reHOMa OaxTepuii AHTHOaKTEpUaIbHbIE IIpenaparsl.
HccnenoBatenbsckas padora «PacrpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OakTepuiny Opranuzanus
reHoma sykapuotr ['eHomHOe penaktupoBanue. [Ipakrtuueckas padbora «PaboTa B COBpeMEHHBIX
reHeTHueckux 0aszax manubix. [IpoBenmenue In silico

aHaJIn3a MOCIEI0BATEILHOCTEN T€HOBY.

3. ®apmaxonozus (28 uacos)

[Tonsatue o nexapctBax. IIpMHIMIBI MOAXOAa K IMOUCKY HOBBIX JIEKAPCTBEHHBIX CPEACTB.
CkpunuHr u ero Metofsl. MccienoBarenbckass paboTa «OKCHEPUMEHTHI 110  OINpPEIesICHUIO
TOKCHUYHOCTH BELIECTB HA APTEMUHIX).

[Tytu BBenenus JIC. dapmakokMHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOums)
nexapcTB. OCHOBHbIE MEXAaHU3MbI BCachlBaHUA. TpaHCHOPT JIEKAPCTBEHHBIX BelECTB. ['eHbl U Oenku
nepBoit  (a3pr Omorpanchopmarmu. IlyTu BBIBEICHHS JE€KapCTB M3 OpPraHU3Ma. OKCKpEIUs Hu
sanuMmuHanuda. ['ensl u Genku BTOpoil ¢aspl Ouotpanchopmanuu. PapmakoguHamuka. [aBHOe U
M0O0YHOE, PE30POTUBHOE U MECTHOE, TIPSIMOE, HETIPAMOE U PeIICKTOPHOE ACHCTBHE.

Buner B3aumoneiictBus jekapcTB. CHHEPrU3M M aHTaroHW3M IPH COBMECTHOM



JCHCTBUM JIEKapPCTBEHHBIX BEILECTB, X PA3HOBHIHOCTH.

TpancmeMOpaHHBI CHUTHAIMHI. THUNBI KJIETOYHBIX peLenTopoB. MemOpaHHbIE: HOHHBIE
KaHaJlbl, KaTAJIMTUYECKUE U colpspKeHHbIE ¢ (G-OeiaKkamu; BHYTPUKIETOUHBIE: [IUTOIIA3MAaTUYECKUE U
saepHble. MexaHu3Mbl JIMTaHI-pelenToOpHOro B3aumoaeicTBusa. CelneKTUBHOCTh (M30MpPaTEeNIbHOCTD)
JeUCTBUS, CBA3b «XUMHUYECKasi CTPYKTypa — (hapMaKoIOruyeckast akTUBHOCTh BEILIECTBY.

PapmMaKoI0rn4ecKon MOIYISALUU CHUHAIITUYECKON XOJINHEPTUYECKOU repenayu.
MonexkyaspHbIii MeXaHW3M JCUCTBUS MU (apMaKOJOTHYECKHUE CBOMCTBA M- XOIHMHOOJIOKATOPOB,
raHrmo0JI0KaTOpOB U KypapernonoOHbIX cpeacTB. dapmakonoruyeckas peryysilusi aKTHBHOCTH
aJIpEHEPru4ecKoro CHHamca. AJIPEHOMUMETHKH, aJlpeHO0II0KATOPBI, CUMIIATOJIUTHKH.
[IpakTnyeckas pabota
«BnusiHMe afpeHanyHa Ha ceplieuHble COKpalleHus (IPOrpaMMHOE 00ECTIEUEHHUE )».

MornekymspHas (apMakonorus aHTHAIEPIMYECKUX CpeICTB. ['MCTaMMHOBBIE PELENITOPHI:
TUTBI, MOJIEKYyJIsipHass opraHm3amusa. CrtaOuim3aTopsl MeMOpaH TYYHBIX KJIETOK: MOJICKYJISIPHBIN
MEXaHU3M [JEeHCTBUSA, OCOOEHHOCTH KJIMHUYECKOTO HPUMEHEHMs, TOUYKU IPHIOKEHUsS JeHCTBUS
MHTUOUTOPOB JIUIHIHBIX MEAMATOPOB.

MexaHn3m JEHCTBUS M NPUMEHEHHE NPENnaparoB, CTUMYJIUPYIOMUX MPOLECCh UMMYHHTETA.
dapMakonoruueckass  XapakTepUCTHKa MHTEPJCHKHMHOB:  IIOJY4Y€HHE, MEXaHU3M  JCHCTBUA,
npumeneHne. OcCHOBBI  MaTO(U3MOIOTUU  OCTPO(A30BOTO  OTBETA, MEAMAIMS BOCHAJICHHUS.
MonexkyJsipHBIE ~ MEXaHM3M  IPOTUBOBOCHAIMTENIBHOIO  JEHCTBHA  TIIIOKOKOPTHKOCTEPOHUIOB,
HECTEPOUIHBIX IPOTUBOBOCIAIUTENbHBIX CcpelacTB. IlpakTuueckas pabora «l'mcrosornyeckue
rpenaparsl UMMYHHOH CUCTEMBD).

[lonsTie o0 Hapko3e W HapKO3HBIX Ipenapatax. KIeToyHbli W HEPBHBIM HapKO3.
dapMakoIOrH4ecKasl XapakTepUCTUKa OTACIBHBIX I'PYII HAPKO3HBIX cpeacTs. IlocienoBareabHOCTh
JeWCTBUS Ha IEHTpalbHylo cuctemy. I[IpakTuueckas pabota
«l'ucronornyeckue npenapaTel HEPBHOM CUCTEMBIY.

®dusznonornyeckuit cox; ¢as3sl cHa. Buapl Hapymenuii cHa [IoHsATHE O METMKAMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTax (TMIMHOTHKAX).

MonekynsipHble acnekTbl Houuuenuuu.  OnuaTHble pPEUenTopbl, HUX THIIBIL.
OHKehaauHbI U SHAOP(UHBI - SHIOT€HHBIE JTUTaH bl OTTUATHBIX PELIETITOPOB.

AHTUIICUXOTHYECKOE [JEHCTBUE, BIMSHME Ha (QYHKIUIO SKCTpaNMpaMUJAHONM CHUCTEMBI,
HMOLIMOHAIBHYIO c(epy, PpPBOTHBIA ILEHTp, apTepHaIbHOE MJaBJIEHUE, LEHTP TEePMOPETyJISIUH.
MounekyasipHble MEXaHU3MBbI JEHCTBUS HEWPOJIENTUKOB, BIUSHUE HA J0()aMHUHOBBIE, CEPOTOHUHOBBIE,
aJipeHO- U THCTAaMUHOBBIE PELENTOPhl, UX JEHCTBHE Ha KIETOYHbIE MEMOpaHbl, HAa JECTIOHUPOBAHUE
TKaHEBBIX MOHOAMMHOB. [loTeHIMaN- 3aBUCUMBIE HATPUEBBIEC KAHAIIBI KAK MUILIEHN JEHCTBUSI MECTHBIX
a"HecteTHkoB. CrocoObl HMHIHOMPOBAaHMS TMOTEHIMAT-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMH
anecretukamu. IIpaktudeckas pabGora «Kapra skcmpeccun A0(aMHUHOBBIX M CEPOTOHHHOBBIX
perienTopoB B Mo3re Meleii». MccnenoBatensckas padora «IloBegeHueckue TecTsl Ha



pBIOKAx Danio  rario.  Ceemio-TemMHas Kamepay. HccnenoBatenbekast pabora
«IToBenenueckue TecThl Ha pbIOKax Danio rario. OtkpsiToe moje». MccnepoBatenbckas pabora
«IToBenenueckue TecThl Ha ppiOKax Danio rario. CtaliHOE TOBEACHHUEY.

Moayab «MoJieKyJasipHbIe 0CHOBBI cesieKiun» 9 kiace (68 yaca)

1. Monexynapnas 6uonozua. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJICKYJISIPHON OMOJIOTHH.

HyxneunoBble kucioTsl. OCHOBHBIE IPUHIUIBI cTpoeHus. [IpakTuueckas pabora
«Bpinenenune JIHK u3 Ganana». Ilpaktuueckas pabora «Moxens JIHK-opuramm». IlpakTuyeckas
pabora «Onpenenenue kauectsa npenaparoB JJHK ¢ momorrsio cnexkrpodhoromerpun» (Ipu HAIUYUU
00opyI0BaHUsA).

Marpuunsie cuHTe3bl. Permkanus — OCHOBa KJIETOYHOTO JiejeHus. [[pUHIHNBI perTuKaiig.
[IpakTnueckass paborta «PeruMkatuBHas MamuHa (Urpa-gemMoHctpanusi)». [Ipaktudeckas pabota
«[1LP (Moxmens ammumndukanus Ha Gymare)y.

Mytauuu. Yrto Bbe3biBaeT wu3MeHeHusa B crpoenun JHK. IlpuHuuner penaparuu.

Tpanckpunuus. [Ipaktuyeckas padora «Cuina mpoMoTOpay.

I'enernyeckuit kopn. Ilpaktuueckas pabora «PemieHue 3amay Ha TEHETUYECKUH KO
Tpancmsus. [Ipaktuyeckas padora «DonguHT OEIKOBY.

Opranuszanus reHoma BupycoB [IpoTHBOBUpYCHBIE CpeICTBA, MEXaHU3MBbI UX JICHCTBUS.

Opranuzanusa renoma 6akrepuii AHTHOAKTepUanbHbIe MpenapaTsl. MccnenoBatenbekas pabora
«PacmipocTpaHeHre aHTHOMOTUKOPE3UCTCHTHBIX Oakrepwit» OpraHm3anuss TeHOMa  JyKapHOT
I'enomHoe penaktupoBanue. [IpakTuueckas padota
«Pabota B cOBpeMEHHBIX TIeHeTHYeckux ©Oa3ax pnaHHbIX. IlpoBesenue In silico ananuza
ITOCJIEI0BATEIILHOCTEN TEHOBY.

2. Monexynapuvie ocnoent 2enemuru (20 uacos)

ITpenmer renetuku. KpaTtkas HCTOpHS pa3BUTHS IPEACTABICHHS O HACIEACTBEHHOCTH.

Ot reHa x mpuU3HaKy: Kak packpacuTh KoTa. YTo Takoe mpusHak? IlyTe OT reHa g0 mpu3HakKa.
Myrtauuu. Annenu. ['eTepo3urorsl 1 roMo3urotsl. JIOMMHAHTHBIE M pelieCCUBHbIE aienu. PoneBas
urpa «Asienny. MccrnenoBarenbckuil mpoekT MyTtareHHble (hakTOpHI.

['eHbl cTposT OopraHu3M. BkitoueHue M BbIKIIOUEHHE OoJbIIOro Habopa reHoB. Kak kierku
MIOHMMAIOT, KaKMe T'eHbl JOJKHBI paboraTh. PoneBas urpa «Cyab0a kineTkn». I'eHbI-TiepeKiIoyaTeny.
IIpakTueckoe 3aganue « AITOPUTMBI JUISL KIIETOK.

JluckpeTHOE Hacieq0BaHHUE MPU3HAKOB. 3aKOHbI MEHens: OQuH IreH - oauH npusHak. Cxema
CKpeUIMBaHUsA. 3aKOH eIuHOooOpa3ust THOPHIOB TMepBOro mokojieHus. [IpakTuueckoe 3anaHue
«EnnaoobOpasue mepBoro MOKOJEHUS». 3aKOH PaCIICTICHHUS



MpU3HAKa BO BTOpOM mokoJjieHuu. I[Ipaktuueckoe 3amanue «PaciienieHne BO BTOPOM MOKOJCHUM.
HccnenoBatenbckuil poeKT «3akoHbl I'. MeHens B 3KCIIEpUMEHTEY.
3akoHbl MeHeNns: HeCKOIbKO T€HOB - HECKOJBKO MPU3HAKOB. J[MTHOpUAHOE CKpelIMBaHHUE.
Heszasucumoe pacxoxieHue XpPOMOCOM. [IpakTuueckoe 3aJaHue
«Pemerka Ilenneray. CreiieHHOE HACISOBAHHC.
B3anmoneiictBue reHoB. AJuienbHOe M HeawienbHoe. [IpakThueckoe 3aHsATHE
«B3aumoieiicTBUs TeHOB (MOIETMPOBAaHUE CHHTE3a M TPAHCIIOPTa MUTMEHTA B KJIETKY)» OnpeneneHue

nona. [TonoBeie xpomocomel. CamIibl 1 caMKu. Binsinue GpakTopoB okpyxaromien CpelBbl.
XpoOMOCOMHOE ONpeIEeTICHUE nona. [lomoBele  XpOMOCOMBI.
[IpakTHueckoe 3aJaHue «Hacnenosanue, CLICIUICHHOE C  IIOJIOMD. [TpoGnema

HOHOHHHTGHBHOﬁ X-XpOMOCOMBI Y KCHIINH. TpeXI_[BCTHBIe KOIIIKH.

3. Monexynapuvie ocnoent cenexyuu (28 uacos)

I'ensl B monynsnusix: Benukoe paBHoBecue. [lomynsus. YacToTbl BCTpeyaeMOCTH IpU3HAKa U
atens. YpaBHeHue Xapnau-BaitnOepra. [Ipaktudeckoe 3amanue «YacToThl ajienei, TEHOTHUIIOB U
¢denotunosy. VccienoBaTenbCKuii MPOSKT « AHAIN3 TEHETHYECKON CTPYKTYPBI OMYJISAIHA (Ha OCHOBE
3akoHa Xapau-Baitnsepra)y.

[lomynsiuuu MEHSIOTCSA: YHCIEHHOCTb, MUIpalus M BbIOOp cymnpyra. PakTopbl, KOTOpbIE
BBIBOJAT MOIYJIALMIO M3 paBHOBecus Xapnau-BaiinOepra. YncnenHocts nomyisiuuu. PoseBas urpa
«9ddekt ocHoBatens». Ponesas urpa «3¢dekt OyThiiouHoro ropisiiuka». [peiid renos. Myrarmu.
Hecnyuaiinoe ckpemuBanue. M3omsanusi.

[Tonmynsiuuu MEHSIOTCS: €CTECTBEHHBIM OTOOp. MexaHu3M JAEeMCTBUSI €CTECTBEHHOro 0TOOpa.
JBuxyuuit otoop. Ponesast urpa «EctecTBeHHBIN 0TOODY.

MopaudukarmonHas W3MEHYUBOCTh. CTaTHCTHYECKHE OCOOCHHOCTH MOJIU(PUKAIMOHHON
n3MeHuuBocTu. MccnenoBarenbckue paboTel «MoaudukanMoHHasT HW3MEHYMBOCTh pPACTEHUH B
npejienax Ballero MecTa KHUTEJIbCTBAY.

HacnenoBanne KoJMYeCTBEHHbIX MNpu3HakoB. KomudectBeHHble mnpu3Haku. Cpenosast
M3MEHYMBOCTh Npu3Haka. Koadduuuent Hacnenyemoctu npusHaka. OtBer Ha oTOO0p. Ilouck reHos
KOJIMYECTBEHHBIX INpHU3HAaKoB. OnHOHyKiIeoTnaHble BapuaHThl TeHoB. JIHK-uun. IlomHorenomHsli
aHaJIN3 aCCOLMALINM.

«Owmb» Hag reHoMoM. [loctrenomHuas spa. O6patHas reHeTuka. « OMUKCHBIE» UCCIICIOBAHMS.
ITporeom, metabonom. IIpakTrueckoe 3aganne «ATpOHOMBIY.

JlomecTukanusi ¥ IEHTPbl T€HETUYECKOro pazHooOpaszus. [lowcku pacteHuit c
«XOpOLIMMM» MPU3HAKAMHU I yenoBeka. LIeHTprl reneTnueckoro pazHoodpasus. Hukonait iBanoBuu
Basunos. Ceneknus. KomOunanmonnas u rubpuanas cenekuus. ['ereposuc. IIpaktuueckoe 3ananue
«l"omonoruueckue psabl HaCJIEACTBEHHON N3MEHUYNBOCTI.

COXpaHI/ITB U U3YUYUTH I'CHBI, YTOOBI MEHSTH 6yﬂymee. Kak MMpaBUJIbBHO XPaHUTH



reHbl. KOJUIEKIIMY TeHEeTUUeCKUX PecypcoB pacTeHuid. [IpakTUKyM W/WIIM MCCIIeIOBATEIBCKUN MMPOCKT
«MeToapl KyJIbTUBUPOBAHUS 1N VItro IJii COXpAaHEHHWS T€HETHYECKUX PECYpCOB PACTCHHUM W IS
YCKOPEHHOM CEJICKLIUM.

['eneTnueckue UEHTPHI B HaleH cTpaHe. ' /1e 3aHUMAarOTCA T€HETUKON M T€HOMMKOM ISl HY KT
CEeJIbCKOT'0 XO3SHCTBA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA
KYPCA BHEYPOYHOM JEATEJIbHOCTH

3ausaTusa B paMKax TIIporpaMMbl HaIIpaBJICHbBI Ha OGGCHG‘-IGHI/IG JOCTUKCHUS IKOJbHHUKAMU
CJICAYIOUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U MMPECAMCTHBIX 06pa3OBaTC.HI>HbIX PE3yJIbTATOB.
JInuHOCTHBIE pe3y/IbTaThI:

B cghepe epasicoanckozo 6ocnumamnus: TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM
ACATCIIbBHOCTH IIPU BBIIIOJHCHUU I/ICCJIGIIOBaHI/Iﬁ U MOPOCKTOB, CTPCMJICHUC K B3aMMOIIOHMMAHHIO U
B3alMOITOMOLIH.

B cgepe nampuomuuecxoco 6ocnumanus: OTHOIIEHHE K OHOJNOTMM Kak K BaXHOM
COCTaBJISIOUICH KYJIbTYpbI, TOPJIOCTD 32 BKJIAJ] POCCHUICKUX M COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOU
OMOJIOTrMYECKON HAYKH.

B cgepe 0Oyxosno-Hpaecmeennozco ocnumanus: TOTOBHOCTb OLIGHHUBATh TIIOBEIACHHE U
IMOCTYIIKM C IIO3WIUKU HPABCTBCHHBIX HOPM H HOPM SKOJIOTHYECKOU KYyJbTYypbl; IOHHUMAHHUC
SHAYMMOCTHU HPABCTBCHHOI'O ACIICKTA ACATCIbHOCTHU YCJIOBCKA B MCANLIMHE U OHOJIOTHH.

B cgpepe scmemuueckoco 6ocnumanus: TIOHUMaHUE pOJU OWOIOTUM B (OPMHPOBAHUHU
ACTETUYECKOM KYJIbTYpPhl TUYHOCTH.

B cghepe usuueckozco socnumanus, gopmuposanusn Kyiemypvl 300p06bs U IMOYUOHAILHOLO
On1azononyyus: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBI0 M YCTaHOBKAa Ha 370pOBBIA 00pa3
KU3HU (3I0pOBOE MUTAHUE, COONIOICHNE TUTHEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUA W OTAbIXA, peryisipHas (u3nyecKas aKTHUBHOCTbH); OCO3HAHHUE IMOCIEICTBUI U HEMpUSTHE
BpPEAHBIX MPUBBIYEK (YyHOTpEOJICHUE AaNKOTroJisi, HAPKOTHKOB, KypeHHWE) U HHBIX (QopM Bpeaa amis
(bU3UYECKOTO U TICUXMYECKOTO 3JI0POBbs; COONIOACHUE MPaBU 0€30MaCHOCTH, B TOM YHCII€ HABBIKU
0€30macHOr0 MOBEICHUSI B IPUPOIHON cpene; chOpMUPOBAHHOCTh HaBBIKA PeQIICKCUU, YIIPaBICHUE
COOCTBEHHBIM SMOIIMOHAJIbHBIM COCTOSHHEM.

B cpepe mpyoosoco eocnumanus: aKTUBHOE ydacTHUE€ B PEIICHWH NPAaKTHUECKUX 3aaay (B
pamMKax CeMbH, IIKOJBI, TOPOa, Kpast) OMOIOTUYECKON M IKOJIIOTUYECKOM HAMpPaBICHHOCTH, HHTEPEC K
MPAKTUIECKOMY M3yUeHUI0 PO eccuil, CBSI3aHHBIX C OMOJOTHEN.

B cghepe sxonocuueckoeo socnumanus: OpUEHTAIUs Ha MPUMEHEHHE OMOJOTHMUYECKUX 3HAHUM
MIpH PEIICHUH 3a71a4 B 00J1aCTH OKPYXKAIOIIEeH Cpe/ibl; OCO3HAHUE YKOJIOTHMUECKUX MPOOIeM U MyTel ux
peICHUA; TOTOBHOCTD K YYaCTHIO B HpaKTquCKOfI ACATCIIbHOCTHU DKOJIOTHUECKOH HaIpaBJICHHOCTH.

B cgpepe nonumanua yennocmu mayuno2o nosnaunus! OpUEHTAIMS HA COBPEMEHHYIO CHCTEMY
HAay4YHBIX HpG}ICTaBJICHI/Iﬁ 00 OCHOBHBIX OHMOJOTHYECKUX 3aKOHOMCPHOCTAX, B3aMMOCBA3AX YCIOBCKaA
C MOPUPOJHOW W COUHUAIBHOWU CpEAou;



MMOHUMAaHUE POJM OHOJIOTMYECKOW Haykun B (OPMHPOBAHUM HAYYHOTO MHUPOBO33PEHUS; DPA3BUTHE
Hay4YHOW JFO0O3HATENHHOCTH, WHTEpeca K OHOJIOTMYECKOW HayKe, HaBBIKOB HCCJIEIOBATEIbCKOM
JIESITEIILHOCTH.

B cgepe aoammayuu x uzmeHsrOWUMCA VCIOBUAM COYUANLHOU U HPUPOOHOU CpPeobl.
aJICKBaTHAsl OIICHKA M3MEHSIOIIMXCS YCIOBUH; MPUHATHE pelieHUs (MHIUBHIyaIbHOE, B TPYyNIE) B
M3MEHSIOIINUXCS YCIIOBUSAX HAa OCHOBAaHMHM aHaM3a OWMOJOTMYecKON WHGOpMAIUu; IIaHUPOBAHHE
JIelcTBU B HOBOM  CHTyalluu Ha OCHOBAHHWH 3HAHWUN OMOJIOTHYECKUX 3aKOHOMEPHOCTECH.

MeTtanpeameTHble pe3yJabTaThl:

B cghepe osnadenus ynusepcanvrvimu yueOHbIMU NOZHABAMETbHLIMU OCUCMBUIMU.
bazoBrIe Torudeckue JICHCTBUA:

® BLIBIISTH U XapaKTepU30BaTh CYIIECTBEHHbIC TPU3HAKU OMOIOTHUECKUX 00OBEKTOB (SIBJICHUI);

® YCTAaHABIJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALUU OMOJOTHYECKIX 0OBEKTOB (SBICHUIA,
MIPOLIECCOB), OCHOBAHUS AJisi 0000IIEHUS M CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAIH3a;

® ¢ y4éTOM NPEeUI0KEHHON OMOJIOTUYECKON 3a/1a4H BBIABIATH 3aKOHOMEPHOCTH U MPOTHBOPEUHS
B paccMarpuBaeMblx (akTax U HAOMIOACHUSX; NpeqIaraTb KPUTEPUH JUISl BBISIBICHHUS
3aKOHOMEPHOCTEH U MTPOTUBOPEUUIL;

® BBIABIATH JNeDUINUTH WHGOPMALMU, NAHHBIX, HEOOXOIUMBIX MJISi PEHICHHS IOCTABICHHOM
3a/1a4y;

® BLISBIATH MPUYMHHO-CICACTBEHHBIE CBSI3M MPU H3YYCHHH OWOJIIOTUYECKUX SBICHUM H
MPOLIECCOB;  JieNaTh  BBIBOABI C  HCIOJB30BAaHHEM JCIyKTUBHBIX M  WHAYKTHBHBIX
YMO3aKJIIOUeHUN, YMO3aKIIOUEHHH 110 aHAIOTUH, (OPMYIUPOBATH THIIOTE3bI O B3aUMOCBSI3SIX;

® CaMOCTOSITENBHO BHIOMpaATh CHOCOO pelieHus y4eOHOU Ouosiornueckoil 3afauu (CpaBHHUBAThH
HECKOJIbKO BapHUaHTOB PEIIEHUs, BRIOUpaTh HanbOoee MOAXOIAIINI ¢ YYETOM CaMOCTOSATEIHHO
BBIJIETICHHBIX KPUTEPHUEB).

ba3zoBble nccaenoBaTebcKue IeHCTBUS:

® HCHOJb30BATh BOIIPOCHI KaK I/ICCJ'IGI[OBaTeJ'II)CKI/Iﬁ HUHCTPYMCHT IIO3HAHUA;

® (opmynupoBaTh BONPOCH], (PUKCUPYIOLIME pa3pblB MEXAY pealbHbIM U JKEJaTeIbHbIM
COCTOSITHUEM CUTYaIllH, 00bEKTa, 1 CAMOCTOSATEIBHO YCTAaHABIMBATh UICKOMOE U JIaHHOE;

® (opmupoBaTh TUNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYXKICHHH, apryMEHTHpPOBAaTh CBOIO
MO3ULIMI0, MHEHUE;

® [POBOJAUTHL II0 CaMOCTOSITEIBHO COCTaBJIEHHOMY TIUIaHy HaOJIOJeHHE, HECIO0XHBIN
OMOJIOTUYECKHUI SKCIEPUMEHT, HEOOJBIIIOE HCCIIEIOBAHUE 10 yCTAaHOBJIEHUIO OCOOCHHOCTEH
Ouosoruueckoro o0ObeKTa (mpoiecca) U3yueHus,

® [IPUYMHHO-CJICICTBEHHBIX CBS3EH M 3aBHCUMOCTEH OMOJOTHIECKUX O0BEKTOB MEXKIY COOOI;



OLICHUBATh Ha NPUMEHHMMOCTb W JIOCTOBEPHOCTh WH(OpPMAIHMIO, IOJYYCHHYI0 B XOJ€
HaOJII0ACHUS U SKCIICPUMEHTA;

CaMOCTOSITEJILHO (POPMYJIUPOBATh OOOOMICHUS M BBIBOABI 110 Pe3yJIbTaTaM IMPOBEAEHHOIO
HAOJIIOJICHUs, SKCIICPUMEHTA, BJIAJICTh MHCTPYMEHTAMHU OIICHKH JIOCTOBEPHOCTH ITOJTYYCHHBIX
BBIBOJIOB M 00OOILIEHUIH;

IIPOrHO3UPOBATHL BO3MOXKHOEC ,I[aJ'IBHefII.HG@ Pa3sBUTHEC OMOJIOrHYECKUX mpoueCCoB M HUX
IMOCJICACTBHA B aHAJIOTHYHBIX WKW CXOAHBIX CHUTyalUsaX, a TaKXKC BbIABHUIATH IIPEAIIOIIOKCHUA
00 ux Pa3BUTHU B HOBLIX YCJIOBHAX U KOHTCKCTAX.

PaGora ¢ uadopmarnumeii:

NPUMEHSTh Ppa3IMYHbIE METOJAbI, WHCTPYMEHTBI W 3alpochl HpU TMOHCKE U OTOOpe
O10JIOrNYecKOoil MH(POPMALIMU WK TAaHHBIX U3 UCTOYHUKOB C YUETOM IMPEJIOKEHHON ydeOHOH
OHOJIOrMYECKO 3a/1a4u;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH OMOJOTHYECCKYIO
nH(OPMALIHIO Pa3IMYHbBIX BUOB U (hOpPM MpeacTaBIeHUS;

HaxOJIUTh CXOJHBIC apTryMEHTHI (TIOITBEPKAAIOIIUE WU OMPOBEPralolue OHY U Ty Ke UJIEI0,
BEPCHIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTUMalbHYIO (opMy TpeAcTaBieHUs UHGPOpPMALUU |
WJUTIOCTPUPOBATH pelIaeMble 3aa4 HECTIOKHBIMU CXEMaMHU, JUarpaMMaMu, HTHOU Tpaukon u
HUX KOMOMHAIIUSAMU;

OIICHUBATh HAIE&KHOCTh OHWOJOTMYECKOH WH(GOpMAIMKA 10 KPUTEPHUSM, NPEIOKCHHBIM
yUUTEeNeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO;

3alIOMHMHATbh U CUCTCMATU3UPOBATb 6I/IOHOFI/I‘ICCKYI-O I/IH(I)OpMaI_II/IIO.

B cpepe osnaoenus ynusepcanvhvimu yueOHbIMU KOMMYHUKAMUSHBIMU OCUCMEUSMU
OO01eHue:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXJEHHs, BbIpakaTh SMOLIMU B IPOIECCE BBINOIHEHUS
MPaKTUYECKUX U JIaDOpaTOPHBIX padoT;

BBIpaXkaTh ce0s1 (CBOIO TOUKY 3PEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHbIE CpPEACTBA OOIIEHHs, TOHUMAaTh 3HAYEHUE COLMAJIBbHBIX 3HAKOB,
3HaTh U paclo3HaBaTh NPEANOCHUIKM KOH(GIMKTHBIX CUTYallMi M cMSATr4aTh KOH(DIMKTHI, BECTH
IIEPETOBOPBI;

MOHUMaTh HaMEpPEHUs JPYTUX, MPOSBIATH YBAKUTEIbHOE OTHOLIEHHWE K COOECEIHUKY H B
KOPPEKTHOH popMme popMyIUpOBATH CBOM BO3PAKECHHUS;

B XOJ€ Juajora W/WiIM JUCKYCCHM 33JaBaTh BOIPOCHl 10 CYIIECTBY 00CYyXIaeMOi
OMOJIOTMYECKOI TeMbI U BBICKA3bIBAaTh UJI€HU, HAllEJICHHbIE Ha pellieHre OMOJIOrHYecKOM 3a1a4un
U Tof/IepKaHKe OJ1aro)keaaTeabHOCTH OOIICHUS;

COIOCTABJIATh CBOM CYXKICHHUS C CY)KICHMSIMHU APYTHMX YYaCTHUKOB JMANora, OOHapyXHBaTh
pasnuyuus U CXOACTBO MO3ULIM;

MyOJIUYHO MPEACTABIATh PE3YJIbTAThl BHITOJTHEHHOTO OMOJIOrHYECKOr0 OMbITa (IKCIIEPUMEHTA,
HCCIIEIOBaHMsI, IPOEKTA);



CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3aj]ad IMpe3eHTAluu |
0CcOOEHHOCTEH ayIUTOPUM U B COOTBETCTBUU C HUM COCTABIIATh YCTHBIE M IMCbMEHHbIE TEKCTHI
C MCIOJIb30BAHUEM UJUIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAs AeITEILHOCTD (COTDVHHI/ILICCTBO)Z

MOHMMAaTh W WCIOJNB30BaTh MPEHMYIIECTBA KOMAHAHOM M WHAWBUAYAIBHOW palbOTHI IpH
pelieHNH  KOHKPETHOW  OWOJIOTMYeCKOi  mpoOiembl, OOOCHOBBIBATH  HEOOXOIUMOCTh
NPUMEHEHHsS TPYNHOBBIX (OPM B3aUMOJCHCTBUS TPU PEIICHUM IIOCTABICHHON yueOHOI
3a7a4u;

OPUHUMATh LEJb COBMECTHOH JEATENIbHOCTH, KOJUICKTHBHO CTPOUTH JEUCTBHA MO e¢
TOCTHKEHHUIO: PACHPENeNIATh POJIM, JOTOBApUBATHCSA, OOCYKIATh IPOIECC M PE3yJIbTar
COBMECTHOH paboTHI;

YMETH 0606H_IaTI> MHCHUSA HECKOJIBKHX J'IIO,I[CI‘/'I, MMPOABJIATE TOTOBHOCTb PYKOBOJAWTD, BBITIOJIHATD
MOopyuCHUs, IIOJYUHATBHCA,

IUIAaHUPOBATh OPraHU3AllUI0 COBMECTHOM padoOThl, ONPENENATh CBOIWO poiib (C  Y4ETOM
MPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYaCTHHUKOB B3aWMOJICHCTBUS), PaCHpenelisiTh 3ajadu
MEX/Ty WICHAMH KOMAaH]Ibl, y4aCTBOBATh B TPYNIOBEIX (popmax paboTsl (00CYKICHUS, OOMEH
MHEHHSIMHU, MO3TOBBIE IITYPMbI i HHBIE);

BBIIIOJIHATE CBOIO YacCTb pa6OTI)I, AOCTUraTb Ka4YC€CTBCHHOI'O pE3yjibTaTa II0 CBOCMY
HaIIpaBJICHUIO 1 KOOPAWMHUPOBATL CBOU JEUCTBUS C APYT'UMH YJICHAMH KOMAH/BbI;

OLICHHMBATh KayeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CAMOCTOSTEIBHO
c(OpMyITHMPOBaHHBIM yYaCTHUKAMHU B3aWMOJICHCTBHS; CPaBHHUBATH PE3YNbTAaThl C HCXOIHOM
3aaueil W BKJIAJ KaXKJIOTO 4iIeHAa KOMaHIbl B JOCTIDKEHHE DPE3yJIbTAaTOB, pasdeisaTh chepy
OTBETCTBEHHOCTH U MPOSBIATh TOTOBHOCTH K IPEIOCTABICHUIO OTYETA ITEpE IPYIIION;

OBJIAJIETh CUCTEMOW YHHMBEpCAIbHBIX KOMMYHHMKATHUBHBIX JEHCTBUI, KOTOpas oOecrnieuyuBaeT
c(OPMHUPOBAHHOCTH COLUAIBHBIX HAaBBIKOB M 3MOIIMOHATIBHOI'O MHTEJJIEKTA IIKOJIbHUKOB.

B ciepe  oenadenuss  ynusepcanvhvimu VUeOHbIMU — pecYISAMUGHbIMU oelcmeusimu.
CaMoopranu3aiius:

BBISBJISATH TPOOJIEMBI JIJIST PEIICHUS B JKU3HEGHHBIX W YYEOHBIX CHUTYaIUAX, HCIIOJIB3YS
OHOJIOrHYeCKUE 3HAHUS;

OpPUEHTHPOBATHCS B PA3IMYHBIX MOJAXO0JAX NPUHATUS peUIeHUH (MHIMBUIYaJIbHOE, MPHUHITHE
pelleHys B rpyme, NIPUHATHE pelieHuil rpynmoil);

CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCHICHUA 3ada4u (I/IJ'II/I €ro ‘IaCTB), BBI6I/IpaTB cIroco0
peuicHu-d y‘le6H01>i OMOJIOTHYCCKOU 3agadu C y‘IéTOM HMCIOIIUXCA pECYypCOB U COOCTBEHHBIX
BOBMO)KHOCTeﬁ, APTYMCHTUPOBATH MMPECAJIaracMbI€ BaApUAHTLL pemeHHﬁ;

COCTAaBIIATh IUIAaH JeWCTBUH (IMJIaH peaJu3aliid HAaMEUEHHOro ajropuTMa pelIeHus),
KOPPEKTHPOBATh MPEAJIOKEHHBIM alropuT™M C y4ETOM TMOJTYYEHUS HOBBIX OHOJOTHUYECKUX
3HaHUI 00 n3y4aeMoM OHOJIOTHYECKOM OOBEKTE;

AC1aTh BLI60p u 6paTB OTBCTCTBCHHOCTD 3a PCHICHUC.



CaMOKOHTpOJIb (pedirekcus):

BJIAJIETh CIIOCO0AaMH CAaMOKOHTPOJISl, CAMOMOTHUBAINH U pediiekcuu;
J1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallMH ¥ NIPeAJIaraTh IJIaH e€ N3MEHEHHS;

YUYUTBIBATh KOHTCKCT W HNPCABUACTE TPYAHOCTH, KOTOPBIEC MOI'YT BOZHUKHYTH IIpHU PCIICHHUHN
y‘le6H0ﬁ OMOJIOrHYECKOM 3a1a4yu, agalTUpoOBaTh PECIICHUEC K MCHAOIIUMCS O6CTO$IT€J'IBCTB&M;

OOBSICHATh TNPUYMHBI JOCTHKEHUS (HEHOCTHIKEHUS) pe3ylbTaTOB JEATEIbHOCTH, [aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY, YMETh HaXOAUTh MO3UTHUBHOE B MIPOU3OILIE/IIICH CUTYalINH;

BHOCUTH KOPPEKTHBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, M3MEHHUBIIUXCS
CUTYyallui, yCTAHOBJIEHHBIX OLUIMOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHUBATh COOTBECTCTBUE PE3yJibTaTa LCIN U YCIIOBUAM.

3MOL[HOH3HBHLII>'I HWHTCIJICKT:

pasnuyarh, Has3blBaTh M YNPABIATH COOCTBEHHBIMH AMOLHUAMU M AMOIUSIMHU
APYTHX,

BBISIBJIATh U AHAIIM3UPOBATh IPUYMHBI DMOLU;

CTaBUTHh ce0s Ha MECTO JPYroro 4ejoBeKa, MOHUMaTh MOTUBBI U HaMEpEHUs APYroro;
PEryIupoBaTh COCOO BHIPAKEHUS SMOIIMIA.

[Tpunsitue ceds u qpyrHx;

OCO3HaHHO OTHOCHUTHCS K IPYTOMY YE€JIOBEKY, €T0 MHEHHUIO;

MPU3HABATh CBOE MPaBO HA OMIMOKY U TAKOE e MPaBO JAPYroro;

OTKPBITOCTh ce0e U JPyTuM;

OCO3HABaTh HEBO3MOXHOCTb KOHTPOJIIMPOBATH BCE BOKPYT;

OBJIQJIETh CHCTEMOM YHUBEPCAIbHBIX Y4YEOHBIX pErylsTHUBHBIX JEeHCTBUH, KoTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS MO3UIMA
JUYHOCTH), U >KU3HEHHBIX HAaBBIKOB JIMYHOCTU (yHpaBiieHUS COOOHM, CaMOJIUCIUIUIMHBI,
YCTOWYUBOTO MOBEACHMUS).

[IpenmeTHbie pe3yJbTaThl OCBOCHHUSA MporpamMmel B
MO3HABATENbHOMN (MHTEIIEKTYalbHOMN) cdepe:

— TMNpuOOpEeTeHHEe OMbITa HCIOJB30BAHMS METOJ0B OHMOJOTMYECKOW HAYKH C IENbI0 H3y4eHUs
OMOJIOTMYECKUX OOBEKTOB, SIBIICHUN U MPOIIECCOB: HAOIIOJCHHE, OMMCAHUE, TTPOBEICHUE HECIOKHBIX

OMOJOTUYECKHUX OIBITOB U SKCIEPUMEHTOB, B TOM YHCIIE€ C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
OMOJIOTMYECKUX MTPUOOPOB U HHCTPYMEHTOB;

CbOpMI/IpOBaHI/Ie YMCEHUA HHTCIPpUPOBATH OHMOJIOTHYECKHE 3HAHUS CO 3HAHUSIMU U3 APyrux

y4eOHBIX IpeAMETOB ((PU3HUKU, XUMHUH, Teorpaguu, HICTOPUH, OOLIECTBO3HAHMS U T. 1.);



— (dopmupoBaHue yMmMeHHH pemiaTh y4eOHBIE 3aladll OMOJIOTUYECKOTO COJIEPIKaHUsS, BBISIBIIATH
IIPUYMHHO-CIICICTBEHHBIE CBS3U, INPOBOAUTH KAYECTBEHHBIE U KOJIWYECTBEHHBIE pPACUETHI, AEIaTh
BBIBOJIbI HA OCHOBAHUU TOJYYE€HHBIX PE3YJIbTATOB;

— (opmupoBaHue yMeHHUS IUIAHUPOBATh y4eOHOE HCCIIEOBAaHHE WJIM IMPOEKTHYIO paboTy ¢
y4eTOM MOCTABIICHHOW 1eNn: (POPMYJIMPOBATH MPOOIEMy, TUIIOTE3y U CTABUTh 3aJa4d UCCIICIOBAHUS,
BBIOMpATh aJ€KBATHO MMOCTABJICHHOW IEJM METObI, JIelaTh BHIBOJBI MO PE3yJbTaTaM HCCIEIOBAHUS
WJTU TIPOEKTHOU JIeATEIbHOCTH;

— (¢opMHpOBaHME HWHTEpeca K YIIyOJEHHIO OHMOJIOTMYECKUX 3HAaHWHM (IpeanpoduiibHas
MOJITOTOBKA U MPOQEeCCHOHANBHAST OPUEHTAIHS) U BBIOOPY OMOJIOTHH KakK MpOoQUIBHOTO TIpeaMeTa Ha
CTYIEHH CPEHETO MOJHOT0 00pa3oBaHus Ut Oyayuiei mpodecCuOHaTbHON AEATENbHOCTH, B 00JIACTH
OMO0JIOTMHU, MEAULIMHBI, SKOJIOTHHU, IICUXOJIOTUH, BETEPUHAPUH, CETTLCKOTO X03SHCTBA;

— BIAJCHHE HaBbIKaMU pabOThl ¢ HHPOpPMAIMEH eCTECTBEHHO-HAyYHOTO COACpIKAHMUS,
MIpeJICTaBJICHHON B pa3Hoi (opme (B BuAE TEKCTa, TAOJMYHBIX JAaHHBIX, CXeM, IpaUKOB, AUarpamm,
MoJIeNIel, N300pakeHnH ), KpUTUIECKOTO aHAIN3a HH(POPMAIIMU U OIICHKH €€ IOCTOBEPHOCTH;

— yMEHHE MHTErpUpOBaTh OMOJOTMYECKHE 3HAHHS CO 3HAHUSAMU APYTUX YYEOHBIX MPEIMETOB;
UHTEpEC K yriayOiaeHn0 OMOJOTHYECKUX 3HAHUM U BHIOOPY OMosIoruu Kak npoduiIbHOTO MpeaMeTa Ha
ypOBHE CpelHero ooumiero oopazoBanus Ui Oyayuieil mpodecCHOHaIbHON 1eATENbHOCTH B 00JIaCTH
OMOJIOTHH, MEIUIIMHBI, DKOJIOTHH, BETEPUHAPHH, CEIICKOTO XO3SHCTBA, MUIIEBON MPOMBIIUICHHOCTH,
MICUXOJIOTHH, UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJCTABICHUS O MATCPUATMCTUYECKON CYUTHOCTH
T€HOMOB JKUBBIX OPTaHU3MOB U PETYJIISIIUIO UX PAOOTHI;

— 3HaHME OCHOBHBIX (DAKTOPOB OKpPYKArOIIEH Cpeibl, BIUSAIOIIMX HA Pa3BUTUE U CYIIECTBOBAHUE
YKUBBIX OPraHU3MOB, afanTaluuil K akTopaMm OKpy Karolleil cpebl;

— 3HaHHE OCHOBHBIX MOJXO/I0B OMOTEXHOJIOTHH, UCTIOIB30BAHUS €€ JOCTHKCHUN B COBPEMEHHOMN
KHU3HU YeJIOBEKa, 0COOCHHOCTH HCIOJIB30BAHUS JKUBBIX OPTaHU3MOB JUIS NMPOW3BOJICTBEHHBIX HYX]I
YEJIOBEKA;

— 3HaHME OCHOBHBIX IIOJIXOZOB CEJIEKIMH M OHOTEXHOJOIMH KYJIBTYPHBIX pacTeHHH,
XapaKkTepu30BaTh T'€HETUYECKM MOAU(DUIMPOBAHHBIE  PACTEHUS, OMNEPUPOBATH  MOHATHUSIMH,
ruOpuau3anysi, OTJaJeHHas THOpUAM3alUs, UCKYCCTBEHHBIM OTOOp, rerepo3uc, TpaHchopMmarius,
MYTareHe3, TeHeTHYECKOe PEJaKTUPOBAHHUE;

— IIOHUMAaHHUC MOJICKYJIAPHBIX MEXaHU3MOB pCain3alilun HaCHeZ[CTBeHHOﬁ HH(bOpMaHHH U YMCHUC
CBO6OILHO ONneprupoBaTb OCHOBHBIMU TMOHATHUAMU MOJ'IGKyanpHOfI Ouojlorun W ee COBPEMCHHBIX
HaHpaBJ’IeHI/Iﬁ — I'CHOMHUKH, MCTA'CHOMUKH, [IPOTCOMUKHU

— 3HAHUE OCHOBHBIX 3a00JIeBaHUM YCJIOBCKA, MCXAaHU3MOB HX pPA3BUTHA, crocobax HX
JUArHOCTHUKH U JICHCHU I,



— (dopmupoBaHUE yYMEHHUs WCHOJB30BaTh MOHATHWHBIN amnmapaT ¥ CHUMBOJUYECKHHA SI3bIK
TCHETUKH, TPAaMOTHOE TIPUMEHEHUE HAYYHBIX TEPMHUHOB, IOHITHIA, TCOPHA, 3aKOHOB JJIsi OOBSICHEHHUS
HaOJIF0JIaeMBIX OMOJIOTUYECKUX OOBCKTOB, SIBJICHUW M TMPOIECCOB, MO3BOJISIOMIUX 3aJ0XKUTh
(GbyHIaMEHT HayYHOT'O MUPOBO33PEHUS.

B nieHHOCTHO-OpHEHTAIMOHHOH cdepe:
(] 3HaHWe, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKY/SIPHOH OHOJOIMU TO3BOJISIET
YCIIEIIHO PelIaTh TaKue 37000 IHEBHBIC TPOOJIEMBI, KAK OXpaHa OKPYIKAIOIICH CPeibl, COXpAaHCHHUE
3JI0POBbBSI YEJIOBEKA, KOHTPOJIb M BOCCTAHOBJICHHE YKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHUE

Monyab «Kak :KMBOTHbIE U PACTeHHs IPUCIOCA0IUBAIOTC» (IBOTIOIMOHHAS IK0JI0THs1) 5-6

kJyaccsl (34 yaca)

TeMpbl

OcHoBHOE coep:xkaHue

JleATeILHOCTH

INKO/JIBHUKOB

1. Mbl ucciienyem
JKHUBbIE 00beKTHI (6

)

CBolicTBa M CTPOCHUE KUBBIX
OpraHU3MOB (CTpOCHUE KJIETKH). Bus,
0Cc00b — OPraHU3M Kak euHas
cucreMa. AjanTanuu
(mpucnioco6isienust). [Tonsitue
roOMeOoCTa3a )KUBOTO OPraHu3Ma.
CniocoOsl ero moaaep>KaHusl.
OrpannueHust MOPPOTOTHUECKUX U
(hbU3HOIOTrMYeCKHX aanTalui.
[ToyeMy opraHu3Mbl HE CTAHOBSITCS
0ECKOHEYHO OOJIBIIINMH,
MaJICHbKHUMH,

BCESITHBIM.

HccnenoBaTenbckue padoThI
«Bce nu (cuHUIBI, OCIKH,
Oepesbl W T.I.)

OJIMHAKOBEIE?

doToKBeECTY. [IpakTuueckas
pabota

«CocrapnsiemM KHUTY
PEKOPIOB pacTeHuit 51

JKUBOTHBIX HAIICT'O Kpas».

2. Bausinue

OKpY KaoLei cpeabl
HA )KUBbIE
opranusmbi (12 v)

@DaKTOpbI OKPYKAIOLLIEU CpeIbl
(abuotnueckue, OMOTHUYECKHE,
anTponoreHHsie). [Ipumepst
abuoTnueckux (pakTopos,
OKa3bIBAIOIINX OCHOBHOE BIUSHUE HA
KHU3HECATCIIEHOCTD JKUBBIX
OpraHU3MOB: TEMIIEpATypa, CBET,
BJIQXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH IPUCHIOCOOIEeHUS
KUBBIX OPTAaHU3MOB K a0HOTHYECKUM
¢dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTUYECKUM (PaKTOPaAM:
TEeMIEepaTypa, BIaKHOCTh U CBET.

[IpakTuueckoe 3aHsTHE
«IBet u Terno» (KyOHKH JibJa
B3BECHTD, IIOJIOKHUTH B YAIIKU
[TeTpu Ha pa3HOLIBETHYIO
Oymary, uepe3 30 MUHYT
B3BECHTbH 3aHOBO — KTO
OBICTpee pacTasii).
[IpakTudeckoe 3aHsTHE
«YTO pacTBOPSETCS B BOJIE»
(9KCHIEpUMEHT

«Kuaxuii tom»).
[IpakTudeckoe 3aHsTHE
«duddy3us BeuiecTs B Boje
(pacTBOpBI)»,

«JIBMKEHME PACTBOPOB IO
IBETKY».

[IpakTuueckoe 3aHsTHE
«Jlen maBaeT B BoJe
(aiicOepru, 3aMep3aHue
BOJIOEMOB)».

[IpakTuueckoe 3aHsTHE
«Jlen mpu 3amep3aHuu




pacimpsiercs» (paspylieHue
KaMHs (ITOYBOOOpa30OBaHMKE),
3amMep3aHue KIETOK).
[TpakTryeckoe 3ansaTHe
«Ily6a» (kyOuku ib1a
3aBepHYTh B pa3HbIil MaTepual,
B3BeCcUTb). [IpakTHueckoe
3aHsTHE

«ITurmeHTh» (MOKHO
pa3aenuTh Ha BATMaHe
KpacuTesu u3 GIoMacTepoBy.
[TpakTHyeckoe 3aHaTue

«Kaxk »UBOTHBIE IJIaBAIOT B
BOzIe» (DKCIEPUMEHT C
MTUTIETKOM ).
HUccnenoBarenbckue paboThbl
«BnusHue cBera (Tera,
BJIQ)KHOCTH, COCTaBa ITOYBbI)
Ha PaCTEHHS B €CTECTBEHHBIX
W MCKYCCTBEHHBIX
YCIIOBUSX» (Ha TOCTYITHOM
marepHaie).

3. B3anmopeiicTBus
JKMBBIX OPraHusMoB (4

4)

buortnueckue paxkTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHIOBBIX B3aMMOOTHOIIIEHHIA.
KonBomtonus (XUIHUK-KEPTBA;
MapasuT-X0351H) DBOJIIOLHS
CTpaTeruii JoObIBaHUS TTHIIH.

ConunanbHOCTh. BUIbI- BCENEHIIBI.
[Iepeuens pacTeHuii- BpeIUTEIEH.

Uccnenoarenbckas pabota
«Habmonenns 3a
B3aUMOOTHOIICHUSIMU
KUBOTHBIX NPH JOOBIBAHUH
UK (KOPMYIIKH JIJIS TITHIL,
JUISL TOPOJICKUX MITH CEbCKUX
KUBOTHBIX). BeO- kamepbi».
Hccnenoparensckas paboTta
«Pacnpoctpanenue
BUIOB-CHHAHTPOIIOB B HAIIEH

MCCTHOCTH»




4. Yesi0BeK B JKM3HH
pacTeHuil U J)KUBOTHBIX?
(6 1)

AnTponorenssie haktopsl. [IpaBna
JIY, YTO MEePBOOBITHBIE JIFO/IU KU B
TapMOHUU C PUPOIOM.
OpoManiHuBaHue U IpUpyUYEHUE
KUBOTHBIX U PAaCTEHUH. 3aueM
criacaThb BHIMUPAIOIIKE BUJIBI, KaK 3TO
nenatb. KyabTypHble pacTeHus U UX
nukue npenku. [louemy BaxkHO UX
COXPAHSTb.

Pa3noobpasue KylnbTypHBIX pacTeHUN
U UX 3HAUEHUE B J)KU3HU YEJIOBEKA.
Kpacnas kaura Bamieid TeppuTOpHUU.
Oco60 oxpaHsieMbIe TEPPUTOPHH,
3anoBeHuKU Poccun u mupa.

[IpakTruueckas pabota
«PazHoobpasue KyabTypHBIX
pacTeHUi B BallleM PETHOHE.
HccnenoBarensckas pabora
«BnusiHuEe aHTPOIIOTEHHBIX
(axTOpOB Ha pa3BUTHE
pacTeHuil B
rOpoJie/HACEIICHHOM ITYHKTEY.
DKCKYpCHsl/TIpaKTHYECKast
pabota «OOIIT B Bamem
perroHe — YHUKAIbHBIC
O0OBEKTHI PUPOJIBD».

5. Dkosornueckue
Humu (6 9)

buocdepa — ogHa U3 BaxKHEUIINX
obomnouek 3emsn. Uto Takoe
«OKOJOIrn4€CKUEC HUIIM» U KaK OHHU
dopmupytrotcsa? @opmupoBaHue

UccnenoBarenbckue paboThbl
«DKOJIOTHUECKUE HUIIH
BOKpPYT T€0sl — OIIMCaHUE
(bakTOpOB OKpy’KaroIIen

pacTeHneBOACTBO (2

4)

OCHOBHBIE (DAKTOPHI BBIpAIIBAHUS
pacTeHui.

Hcropus pa3BUTHS arpOXUMUYECKHUX
3HaHui (pabote M.B. JlIomoHOCOBa,
1O. JInbuxa, Byccenro, B.B.

JHoxy4aeBa, K.A. Tumupsizena, [1.A.
Kocrtrruena, JI.H.

3HaHU 110 OMOPa3HOOOPA3HIO cpeab.
KU3HEHHBIX ()OPM, TOBEACHYECKUX HccnenoBarensckue paboTh
npucrocodaeHuit, Moaudukanrontas | «DeHoIoruyecKue
W3MEHUYUBOCTH (Ha 6a30BOM YPOBHE). | HAOIFOICHUSY.
PacturensHbie coobmiecTBa u uxX
THUTIBL.
PasBuTne u CMEHBI paCTUTENBHBIX
COO0O0I1IECTB.
Moxaysib «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiacchl (68 yacos)
Tembl OcHoBHoOe coiep:kaHue JleATeIbHOCTD
LIKOJIbHUKOB
Tema 1. BBenenue B Yro-Takoe pacTeHHUEBOACTBO: IpakTrueckas padbora

«bouxka JInbuxay.




[IpssHUIIHKKOBA U 1Ip.).

Tema 2.
ATpoTeXHUYecKHii
kcnepuMeHT (6 1)

IIpaBuia nocTaHOBKH
arpo’KCIEPUMEHTOB.
[TocTaHoBKa 3KCIIEPUMEHTOB C
pacteHusiMH. Bp1OOp TeMBl,
COCTaBJICHUE TMIIOTE3bI, LIEIH U
3aJ1a4 HKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUM B
KOHTPOJIUPYEMOM Cpelie.
KonTpomnu, noBropHocTH,
IIPOBEJICHUE IKCIIEPUMEHTA.
[InannpoBaHue IKCIIEPUMEHTA.
OreHka pe3ysbTaToB
JKCIEPUMEHTA.

OcBoeHHE TEXHOJIOTHU
KpYyTJ0TrOINYHOIO BBIPAIUBAHUS
CaJIaTOB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX yCJIOBUSIX.

HccnenoBatenbckas
pabota «PakTopsl,
BIUAOIIHEC HA
popacTaHue ceMsH (pocT
IIPOPOCTKOB)».
[IpakTuyeckas pabora
«COop yCTaHOBKH JyIst
BBIPALIMBAHUS PACTCHUN B
KOHTPOJIHUPYEMBIX
YCIIOBHSX».

Tema 3. PoJb
XHMHYECKHX
3JIEMEHTOB B
NMUTAHUM PACTEHMIt
(20 u)

Bopa. Pacteop. BeiTsixkka.
AHHOHBI, KATUOHBI,
3JIEKTPONPOBOIHOCTH U pH
pactBopa. Ponb xumuyecknx
9JIEMEHTOB B MUTAHUU PAaCTEHUH.
[Tonydyenne nuTaTeNnbHBIX
BELIECTB PACTEHUSIMH.

VY no6peHus: opraHu4ecKkue,
MUHEpaJILHEBIE,
MUKpoOuonoruueckue. THrisl
MIATaHUs pacTeHui. Bo3aymHoe
Y MUHEpaJIbHOE (KOPHEBOE)
IIATaHKUE pacTeHuil. TpaHcropt
MUATATEIbHBIX BEIECTB
pacTeHui: BOCXOASAIMUN U
HUCXOIIIIUY TOK. Baxkueiimme
KaJuitHele, pochopHbIe U
a30THBIE YJJOOpEeHus, UX
cBorictBa. [IpocTeie u crnoxHbIe
ynoOpeHusl.

Pocrt u pa3sutue pacrenuit:
3Tanbl OHTOreHe3a, GaKTopBhl,
BJIMSIIOIIME HA POCT PACTEHUIA:
CBET, I'yCTOTa II0CaJI0K, MUTaHHUE,
cyOcTpar.

OcoOeHHOCTH NUTaHUS

[IpakTuyeckas pabora
«CxeMbl IUTaTEIbHbIX
pactBopoB. Pacuer 103
yAOOpeHU ISt
MUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuia cMemmBaHus
yI00peHU
[IpakTuueckas pabora
«IInTanue pacreHui:
TEXHOJIOTHUS
IPUTOTOBIICHUS
IIUTATEJIbHBIX PaCTBOPOB
JUISL Pa3HBIX KYJIBTYp».
[IpakTuyeckas pabota
«MOHUTOPUHT
MUHEPAIBLHOTO TUTAHUS
pacTeHum».
[IpakTuueckas pabora
«PactutenpHas
JTMarHOCTHKAY.
UccaenoBarenbckas
pabora «OreHka
COCTOSTHUSI KOMHATHBIX
pacTeHui, paCTeHU Ha
IKOJIbHOW TEPPUTOPHH,




pacTeHuii a30TOM. A30T U €T0
3HAYEHUE B KU3HU PACTCHUM.
@®opMbl a30Ta U UX NPEBpaAILEHUE B
MOYBe.

Hctounuku docdopa 11 pacTeHuUs.
3navenue Gochopcoaepramx
COCIMHEHM B KieTKe. Pouib
MaKpO3PIUUECKUX COSIMHEHHM
dbocdopa B 3HEPreTUIECKOM OOMEHE.
Brnusinue kanus Ha pusndeckue
CBOWCTBA MMPOTOIIa3Mbl, Ha (PEPMEHTHI
yTIEBOIOPOAHOrO 0OMEHa, CUHTE3
OEIKOB U JIp.

Pounb kanus B nonaep:;xaHuu
HOHHOI0 0ajaHca B TKaHIX, B
rpoleccax caMoperyJsiuu.
Perynsaropnas u
CTPYKTYypooOpa3oBaTenbHas poiib
KaJbIHs. Y4JacTue B 00pa3oBaHUU
KJIETOYHOU CTEHKHU, O AP KAHUH
CTPYKTYpbl MEMOpaH U peryisauus ux
IIPOHULIAEMOCTU. 3HaYCHUE MarHus B
MeTaboJIu3Me PaCTCHHUIA.

Marnuii B cocTaBe XJiopoduiia,
CXOJCTBO XJIOpOpuUILIa U
reMoryiobnHa Kak CBHIETEIbCTBO
€MHCTBA OPraHUYECKOIro MHUpa.
Cepa 1 ero OCHOBHBIE COEIMHEHUS,
UX POJb B CTPYKTYPHOM
OpraHM3alK KJIETKH, y4acTHE B
OKHCIIUTEIHHO-

BOCCTAHOBUTEJBbHBIX PEAKIIMIX
MUKpO3JIEMEHTBL.

[Ipencrasnenus o ponu
MHUKpO3JIEMEHTOB B MEeTabOIM3Me
pactenuil. OcobeHHOCTH
MOCTYIUIEHUSI MUKPO3JIEMEHTOB B
pacTeHus.

CuHeprus3m 1 aHTaroHU3M

yCTaHOBKA MPUYUH
MaTOJIOTUYECKUX COCTOSTHUIM
(npu HATUYUN)».
HccnenoBarenbckas padora
«O1eHKa BIMSHUS PA3TUIHBIX
3JIEMEHTOB Ha COCTOSIHHE
pacTeHuii (CocTaBJIeHHE
Pa3IUYHBIX TOJIKOPMOK)».




AJIEMEHTOB MUTAHUS PACTCHUHU.
PacturenpHas IMarHOCTUKA U METOIbI
UICHTH(UKAIIUN HEIOCTATKA/M30bITKA
DJIEMEHTOB IIUTAHUSL.

Tema 4. Peryasitopbl
pocTa pacTeHMH.
3amura pacrenni (4

)

[TonsiTHe o peryiasTopax pocra
pactenuii. CTUMYIIATOPBI POCTA —
(bUTOrOPMOHBI (ayKCHHBI,
ru00epeIIMHbI, TUTOKUHUHBI).
HNHrunbéutopsl pocta pacTeHHIA:

1. npuponusie (abcuuszosas
KHCJIOTa U HEKOTOPBIC
(heHONIbHBIC BEIIECTBA
(ukyMapoBasi, KOpu4yHasi,
CAJINLIUIIOBASI KMCIIOTHI).

2. cunreTnyeckue (MOp(HaKTHHEL,
perapaanThl, 1e(OTUAHTHI,
JICCUKAHTBI, TePOUIIHIBI).
@OUTOMOHUTOPHHT U OLICHKA
cocrosiHus pacteHuil. CoBpeMeHHbBIC
CIOCOOBI MOHUTOPHUHTA.

3ammTa paCTeHU OT BpEIUTENCH:
OCHOBBI

onoMerona.

[IpakTuyeckas pabora
«DUTOMOHUTOPHHT U OLIEHKA
COCTOSIHMS PACTCHM.
CoBpeMeHHbIE CITOCOObI

MOHHUTOPHHTA.
HccnenoBatenbckas paboTa
«Bnusaue
reTepoayKCHHa Ha
popacTaHue (poct  Ha
pa3HbIX CTAAMSX, B PA3HBIX
YCIIOBUSIX) Ppa3IU4HBIX
pacTeHu».
[IpakTryeckas pabota

«MHcekTapuu: mpaBuiia u
YCIJIOBHSI pa3BeCHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAA
KYJbTYPbI, HX
npuMeHeHue B
BbIPALIMBAHUH
pacTeHmid.
duzunoaorus
pacrenuii (8 1)

Bonanas, necuanast u moyBeHHast
KYJbTYpPBI, UX IPUMEHEHUE B
BBIpAILIMBAaHUU PACTCHUM.
IIpoBenenue Bosibl B KOpHE U cTe0IIE
pacTeHui.

BoHBII peXUM pacTeHUN: CTPOECHUE
YCTBUIL: (aKTOpBI, BIUSIOLINE HA UX
PacKpbITUE U 3aKPBITUE. 3HAUECHUE
MEXaHHU3Ma PEeryJsui UCTIapeHUs
BJIaTU PACTEHHEM.

DOTOCUHTE3 — YHUKAJIBbHBIN MPOLIECC
pactenuii. TeMHOBast u cBeTOBast (a3bl
¢dboTocuHTE3A.

3HavyeHue POTOoCHHTE3a IS KHUBBIX
opranu3moB. @akTopsl pocTa
pacTeHMIi: BO31yX U a’panusl.
[Toa3zeMHOE nbIXaHWE PACTEHUN: COCTAB
IIOYBEHHOT'O

BO31yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBneHue».
[IpakTuueckas pabora
«IIpurorosnenue npenapara
YCTBUI] METOJIOM CIICIIKA».
HccnenoBarenbckue paboThl
«BnusiHne ycioBuii
COJIEp/KaHus pPaCTEHUN Ha
KOJIMYECTBO YCTBUID».
[IpakTuyeckas pabota
«DyHKIIMOHATIbHAS
JMarHOCTHKA PACTEHUH 1O
AKTUBHOCTH XJIOPOILJIACTOB.
Hccnenoarenbckas pabota
«Ormpenenenue xyiopoduiuia A
nb,

OLICHKA




pu 6ECIIOYBEHHOM
BBIPAIINBAHUH.

(oTOCUHTETHYECKOMH
AKTUBHOCTH PacCTeHUU U
(bakTOpOB, BIUSAIOIINX HA
HEey.

[TpakTrueckas pabora
«Asparmus, CO2 u O».
JlpIxaHue pacTeHui.
[TpakTrueckas pabora
«JlpIXaHue pacTEHUN:
OLIEHKA HHTEHCUBHOCTHU
JIbIXaHUsl PACTEHUI U
IUIO/IOBY.
HUccnenoBatensckue
pabotsl «BnusiHue
croco0a BbIpallliBaHUs
(coctaBa nuTaTeNbHON
CMECH, CXEMbI BHECEHUS)
Ha POCT U Pa3BUTHUSA
PAa3JINYHBIX PACTEHUI».

Tema 6.
KyabTypHble
pacTreHusl.
CoBpemeHHbIe

aCMeKThI CeJIEKIMH
(20 u)

Kak gyenoBek cTajil HCoJIb30BaTh
pactenusi? CBsi3b pa3BUTHS
LMBUJIM3AIMY YEJIOBEKA U
OJIOMAallTHUBAHUSI PACTEHUM.
JomecTukarusi.
HacnencrBeHHocTs n
W3MEHUYHMBOCTDH — OCHOBHBIC
CBOMCTBA )KMBBIX OPTraHU3MOB.
N3menuuBocTs. Buabl
U3MEHYUBOCTD.

I'en —maTepuanbHbI HOCUTEID
HACJIEICTBEHHOCTU U
n3MeHYMBOCTH. HyknenHoBbie
KUCI0ThI. Jlokanu3zanus
T€HETUYECKOT0 MaTepHalia B
KJeTke. Jlenenue KIeTok.
Pernukarusa JIHK. OcHoBHas

JI0TMa MOJIEKYJISIpHOU OMOJIOTHu.

Tpanckpunuus. Tpancusanus.
Myrauuu.

DddexT OyThUTOUHOTO
TOPJIBIIIKA U TEHETHUECKOe
paszHooOpasue. Uto Takoe
reH0aHK? 3aueM COXpaHsTh
TEHETUYECKUE PECYPCHI
pactenunii? OCHOBHBIE CITOCOOBI

Huckyccus
«JlomecTukalus, Bce 1
pPacTEHUs U )KHUBOTHBIC,
KOTOPBIC )KUBYT PSJIOM C
YEJI0BEKOM MM
OJOMAaITHHBAOTCS?
MO>KHO JTH CUUTATh
TapakaHa 0JIOMAITHEHHBIM
JKUBOTHBIM?).
[IpakTuueckas pabora
«MonupukanmonHas
U3MEHYHMBOCTH (JIUCTHA,
WUTOJIKH C OJTHOTO
JIEPEBA)».

[IpakTuueckas pabora
«I"eH — MHCTPYKIHS 110
cOopke kieTku (Ha bucepe
WJIH KOHCTPYKTOPE)».
[IpakTuueckas padora
«MyrTarus Ha OyTepopoie
(JTF0001 00BEKT M3
MpeaBI Ty e paboThl, TIe
W3MCHECHHE MHCTPYKITUU
MIPUBEIET K U3MECHCHHUIO
BHEIIHETO BHIA
00BEKTA)Y.




COXPaHEHUS TCHETUYECKUX PECYPCOB
pacrenwuii (ex Situ u in situ).

3unauyenue padot H.W. BaBunosa. 3akon
TOMOJIOTHYECKUX PAIOB.

LleHTpBI MPOUCXOXKICHUS KYJIbTYPHBIX
pactenuit H.. BaBuiosa u I1.M.
KykoBckoro. OCHOBHBIE METO/IbI
cenekuuu. ['mbpuauzamnms. Dopmer
or6opa. OCHOBHBIE HANPaBJICHUS
CEJIEKIIMH: YIIy4IlleHuEe YPOKaHOCTH,
YCTOWYMBOCTH K OMOTUYECKUM H
abMOTHYECKUM (haKTOpaM.

Ectp 1mm xu3Hp B mpoOupke?
buortexnonorus KYJbTYPHBIX
pacTeHui.

Kak uenoBek MOxeT MOAUPUIIPOBATH
pactenus? ['eneTnyeckoe
penakTupoBanue. CoBpeMeHHbIE
MTO/IXOJIBI 1

JOCTH>KEHHS TeHETUYECKOTO
pEIaKTUPOBAHUS PACTEHUN.

[IpakTuyeckas padbota 1o
rpynnam «OTKyAa Ha Halllux
cTonax (PPYKThI/OBOIIN/3TTAKI.
[TpakTuueckas pabota
«BpIpamuBaem ropox. Kax
IIPOBECTHU CKPELIUBAHUE Y
ropoxap.
HccnenoBarensckas paborta
«BpIpamyBanue pacTeHU! B
npoOupke» (MOKHO
BOCIIOJIb30BaThCS
pe3yibTaTaMu MpeAbLIyIINX
HKCIIEPUMEHTOB T10
COCTaBJICHUIO MUTATEIbHBIX
pacTBOPOB JIJIsl PACTCHUH).
[IpakTuueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MonenmupoBaHue pabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTurennHas

npoaykuus (8 1)

HanzemHble 1 I0136MHBIE OpPraHbI
pactenuii. [loGer u BUIOM3MEHEHHBIN
nober pactenuii. CiocoOsI
Pa3MHOKEHHUsI pAaCTEHUM.

ITonsTrEe 0 KauecTBE MPOTYKTOB
nutanus. [Ipodaembl KOHKYpEeHLIUN
OTEUYECTBEHHBIX ITPOyKTOB IIUTAHUS
C UMIIOPTHBIMU. JIoTuCTHKA 1OCTaBKU
U CPEJCTBA COXPAaHEHUS IPOAYKTOB
MUTaHUS.

Mukpo3eneHs: oie3HOCTh U
TEXHOJIOTHSI.

XUMUYECKUI aHAIU3
MPOJTYKIIHAH. OCHOBBI
CIIEKTPOPOTOMETPHH.
[ToTrerumomerpus.

Xpomarorpadus.

[IpakTuueckas pabora
«IIpenenbHO 1OMyCTUMBIE
koHueHTpauuu (I11K) u
METO/IbI KOHTPOJIS
0€30I1aCHOCTH PaCTUTEIbHBIX
IPOAYKTOB MTUTAHUSD.
UccnenoBarenbckas pabota
«OrneHka KayecTBa
BBIPALICHHOW MUKPO3€EJICHN»
(u6o cBosi, 6O U3
MarasuHa). [IpakTuueckas
pabota

«MeToabI OIIEHKH KauecTBa
PacTUTENIbHOM MPOAYKIIUH:
XpaHEeHHE U COXPaHHOCTh
MUTATENbHBIX BEIECTBY (110
JOCTYITHOMY 00OpY/IOBaHUIO).
UccaenoBarenbckas




pabota «Ornpenenenue
ButamuHa C MeTo oM
00paTHOTO TUTPOBAHUS B
IUI0/IaX HAa Pa3HOM CPOKeE
(criocobe) XpaHeHus.

Monayab «buorexnosnorus» 7-8 kiaaccol (68 yacoB)

Buorexnosnorus (4

4)

YeJI0BEKY OMOTEXHOJIOTHH, B YEM UX
MPEUMYIICCTBO TIEPe]] XUMUICCKUM
cuHTe30M. OCHOBHBIE OMOOOBEKTHI
OMOTEXHOJIOTHH: POMBIIUICHHBIC
MUKPOOPTaHU3MBI, KJICTKH U TKaHU
pacTeHHMIA, )KUBOTHBIX U YEJIOBEKa,
OMOKaTAIN3aTOPBI.

ChIpbe 17151 GMOCHHTE3a U OLIEHKA €T0
OHMOJIOTUYECKO IIEHHOCTH.

OcHOBHBIE HICTOYHHKH YTIIEPOJIa, a30Ta,
dhochopa, MEUKPOIIIEMEHTOB.
HccnenoBanne HOBBIX HCTOYHUKOB CHIPhS
(BKJIFOUAst BOIIPOCHI €T0 MPEIBAPUTEIBHOM
00paboTKM), pa3paboTKa HOBBIX
MUTATENbHBIX CPEJl, B TOM YHCTIE
BKJTFOYAIOIUX OMOCTUMYJISITOPHI M IPYTHE
AIEMEHTHI YIIPABIECHUS U ONTUMHU3ALINN
MIPOIIECCOB

OMOCHUHTE3a. MeToapl ONTUMU3AIUN
MMUTATCIIBHBIX CPCI.

Tembl OcHOBHOe coJep:kaHue JesiTeJIbHOCTH
IIKOJbHUKOB
Tema 1. [TonsiTue GuoTexHoNnOruu. 3auemM IIpakTuueckas padbora

«IIpumeps! npUMEHEHUS
OHOJIOTHYECKUX 00BEKTOB
B TBOEU KU3HN).

Tema 2.
MuxpoouoJiorus (12

)

[TonoxxeHne NpoKapuOTOB B CUCTEME
oprannyeckoro Mmupa. Ctpoenue
0aKTepHaIbHOMN KIETKH.
Knaccudukanusa 6akrepuil.
Mopdonorus 6axrepuii. [Ipoctsie n
CIIO’KHBIE METOTbI OKPAITUBAHHS
6akrepuii. Pu3noa0rus GaKTepuii:
MUTaHUE, TBIXaHue, POCT U
pa3MHOXeHHE. 3HAKOMCTBO C JIOMEHOM
Apxen (3KCTpeMOPHUILHOCTD,
0COOEHHOCTH CTPOEHUS KIIETKH).

[IpakTuka. JlaboparopHas
pabota
«DuKCUpOBaHHbIE
npenapaThl OaKTepHil.
Onpenenenue GopMsl
MIPEIOKEHHBIX KYJIbTYP
MHUKPOOPTIaHU3MOB,
HCIIONB3Ys IPOCTON
METOJ] OKPACKM».
JlaGopatopHas pabora
«Omnpenenenue Tuna




MOJI04YHOKHKCIIOE U CHUPTOBOE
opoxenue. otoTpodHbIE U
XeMOTpOo(HBIE OaKTePHH.
Kunernueckoe onucanue rnporecca
pocTa MUKPOOPTaHU3MOB.
DKCNOHEHIMAIbHAs MOJIENb POCTA.
Kuneruka rubenu
MHUKPOOPIaHU3MOB.

[TaTorennsie Oakrepun. YymHas
Majgo4yKa v YepHas CMEPTh,
00TyIIN3M, CTOJIOHSIK, TyOepKyIies.
Hctopus 60pb0bI C
OakTepuaTbHBIMHU WH(EKIIUSIMH.
Boiina 0ecCKOHEYHOCTH:
AHTHOMOTHKY IMPOTUB OAKTEPHIA.
MexaHu3Mbl ACUCTBUI
aHTHOUOTHKOB. MEXKJIeTOUHas
KOMMYHHKaIus 0akrepuii. YyBcTBO
KBOpyMa.

[IpumeHnenue GakTepuit
yenoBekoM. Kunernueckoe
onucaHrue OMOCHHTE3a MPOIYKTOB
MUKpoopranusMamu. bakrepun,
KOTOpBIE MOTYT pa3Jiarath
TJIACTHK.

MukpoopraHusMbl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolMalim
pacTeHuii ¢ MUKPOOpraHU3MaMHu

KJIETOYHOW CTEHKHU
METOJIOM OKpaIlIMBaHUs
o ['pamy» (ripu
HAJIUYUU PEAKTHBOB).
JlaGopaTopHas pabota
«IIpuroroBnenue
PHKU3HEHHBIX
IpernapaToB
MOJIOYHOKHUCITBIX
OakTepuin.
JlaboparopHas paboTa
«IToceB cMmbIBa C pyK Ha
yamku [etpm».
JlaboparopHas paboTa
«BblieneHne yucTomn
KYJIbTYpBI OaKTEpHii.
Meton pa3BeicHUMN.
MeTo/1 HCTOLIAIOIIETO
HITPUXAY.
JlaGopaTopHas pabota
«Mopdonoruueckas
XapaKTepUCTHKA
BBIJICJIEHHOM YHCTOM
KYJIbTYPBI:
XapaKTEPUCTHKA
KOJIOHHH, (popma
OaxTepuii, THI
KJIETOYHOW CTEHKH.
JlabopaTtopHas pabota
«CpaBHeHHe pocTa
MUKPOOPTaHU3MOB Ha
yarnike 6e3 u ¢
no0aBreHUs
AHTUOMOTHUKOBY.
Hccnenosarensckas
pabota «Ilouck
MUKPOOPTaHU3MOB
00aarommx
AQHTarOHUCTUYECKON
AKTUBHOCTBIO.
Hccnenosarensckas
pabota «Beinenenue
MOJIOYHOKHUCITBIX
OakTepuii,
UCCJICIOBAaHHUE MX




AKTHBHOCTH.
HUccnenoBarenbckas
paborta «Brinenenue
OakTepuii OJME3HBIX IS
pacTeHun».

Tema 3.
JyKapuoTH4eCcKHe
OpraHu3Mbl B
OMOTEXHOJIOTHH
(m1ecHeBbIe TPUOBI,
AP OKIKH,
Bogopocan) (12 g)

[TnecueBbie rprObI IPOIYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIECTB
OO611ast XxapaKTEPUCTHKA APOKIKEH
caxapomurietoB. Mctopus
WCIIOJIb30BaHUS IPOKKEH B
TPaIULINOHHON OMOTEXHOIOTHH.
TexHonoruu BUHOIEHS U
xXJeboneyeHus,
CHelHal3UpPOBaHHbBIC PACHI
npoxokel. Metabonusm IpoxKei.
Peaknus ciupToBOro OpOoKEeHMS.
[Tonyuenue BTOpUYHBIX
MeTa0O0JIUTOB B Apoxckax. Jpoxku
KaK IpOyIIEHTHl OMOTOILIUB.
[Tonyuenue 1eneBpIx OCIKOB B
TPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U
MIOJIOBOT'O Pa3MHOXKEHUS Y
JPOXKKEHN, 3HAUCHUE U3YUCHUS
MHUTO3a U IUTOKMHE3A JUIS
ONTUMU3ALNH ITPOLIECCOB
KYJIbTUBHPOBAHHUS APOXKIKEBBIX
ITAMMOB, IOHUMAaHHUSI IPUYHH
MaTOTe€HHOCTH JPOXKKEHN U TprUOOB,
MOMCKA MUTIIEHEN (PYHTUIIUIOB U
pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX
MpernapaToB.

Bonopocan — nepcnekTuBHbIN
OO0BEKT JIJIs1 MPOU3BOICTBA OeJKa U
yrieBoJoB. buorexnonoruueckue
METO/bI OUMCTKH TBEPIBIX,
KUJKUX OTXOJIOB M Ta3000pa3HbBIX
OTXOJI0B TPOU3BOACTB. CTOUHBIE
BOJIbI. CXE€MBI OYUCTKH.
buodunbsTpsl, a3poTeHKH,
METaHTCHKH, OKCUTEHKH.
AKTHWBHBIN W U BXOISIIHNE B HETO
MUKpPOOpTraHu3Msl. Micons3oBanue
BOJOPOCJEH B OUUCTKE CTOYHBIX
BO/I.

JlaboparopHas paboTa
«IToacuer kiteTok
JIPOXOKEH B Kamepe
["opsieBay.
JlaGopaTopHas pabota
«OOHapyxeHue
IPOAYKTOB CIIMPTOBOTO
OpO’KEHHUS: ITUIIOBOTO
CIUpPTa U YTJIEKUCIIOTO
razay.

JlaboparopHas paboTa
«Habnronenne
Pa3MHOKEHHS
TPOKIKEBBIX KIETOK.
[IpakTuyeckas pabota
«ITomydenue TBOpOra 1
keupa Ha OCHOBE
MOJIOYHOKHUCIIBIX
OakTepuin».
[IpakTuueckas pabora
«OcHOBHBIE BUJIBI KBaca
U X XapaKTePUCTUKA
«IpoxKu u
MOJIOYHOKHCITBIE
Oakrepuu,
pUMEHSIeMBbIE JUIs
IIPOM3BOJICTBA KBACay.
[IpakTuueckas pabota
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTH
JIpOACKEN B a3pOOHBIX U
aHa’POOHBIX
YCIIOBUSIX).
[IpakTuyeckas pabota
«MeTo/b!I OlIeHKH
CBOICTB
XJIeOOneKapHbIX
JPOAOKEH.
OcobenHoctu
PUMEHEHHUS




MIPECCOBAHHBIX, CYNIEHBIX
Y MHCTAHTHBIX JIPOXIKEI».
Hccnenosarensckas
pabora «BnusHue
(U3UKO-XMMHUYECKIX
(haKTOpPOB HA KAYECTBO
OMOTEXHOJIOTHUECKOM
npoayKiuu (KBac, kedup,
CBIp, XJI€0 U JIp.)».
HccnenoBaTenbckast
pabora «BrnusHue
(U3UKO-XUMHYECKUX
¢dakToOpoB Ha pocT
soxopociu (Chlorella
vulgaris)».

Tema 4.
HacaencrBenHas
undopmanus (8 u)

HacnencrBeHHOCTh M1 UBMEHYMBOCTD —
OCHOBHBIE CBOMCTRBA KMBBIX
oprann3MoB. U3MeHYMBOCTh. Buibl
U3MEHYMBOCT.

I'en —MartepuanbHbIN HOCUTETH
HACJIEJCTBEHHOCTH U U3BMEHUYUBOCTH.
Hyxneunossie kucnorsl. Jlokanuzanus
FEHETHUYECKOT0 MaTepuaa B KIETKE.
Jlenenue KIeToK.

Perumukarust IHK. OcHoBHas morma
MOJIEKYJISIPHOM OMOIOTHH.
Tpanckpunuus. TpaHcisanus.
Myrauuu.

[MpakTuueckas pabora
«MopndukanoHHas
U3MEHYMBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO JIEPEBA)».
[IpakTuueckas pabora
«I'eH — HHCTpYKIIHS 1O
cOopke KieTkH (Ha Oucepe
WJT KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyrTarus Ha 6yTepopoie
(110601 0OBEKT U3
npeabayIei paboTsl, rie
U3MEHEHHE MHCTPYKIUU
NpUBEAET K U3MEHEHHUIO
BHEIITHETO BHJIA
00BEKTa)».

Tema 5.
Bupycoaorusi (6 4)

[TonoxxeHne BUPyCOB B CUCTEME
opranuueckoro Mupa. CTpykrypa u
XUMHYECKHUM COCTaB BUPYCOB.
Knaccudukanus Bupycon. Penpogykuus
BUpYCOB. Bupycsl - BO30yauTenu
MH(DEKINOHHBIX 00s1e3Hel. OHKOBHPYCHI.
bakrepuodaru: crpoenue,

[IpocMOTp NOKYMEHTaNBHOTO
¢mibMa 0 BUpycax.
[IpakTuueckas pabora.
«Metoa pa3BeIeHUN».
[IpakTuueckas padora.
«TurpoBanne
OakTepruodaropy.




CBOWCTBA, IpUMEHEHUE. brosornueckue
METO]IbI 00PHOBI C BUPYCAMHU.

Tema 6. 'ennas
WHKEeHepHUSs H
ouoTexnosoruu (8

)

OcHoOBBI TeHHOM UHXKeHepuu. BekTopa.
Cnenuduyeckue pepMeHTH OaKTEpHil.
buoTtexHonmorHY NMPOIyKIUU OEIKOB B
OaKkTepuaIbHBIX KYJIbTypax.
JlocTrKeHusi TeHHOM MHKEHEPUH U
OHMOTCXHOJIOTHHU.

CRISPR/Cas — cucreMa aganTuBHOTO
nMMyHHTeTa OakTepuii u apxeil. ' MO.
Meroast nonyuyenusi [MO.

[IpakTuyeckas pabora
«OHIOHYKJI€a3bl PECTPUKIIUU
(paboTa ¢ HyKJICOTUTHBIMH
HIOCJIC/IOBATEILHOCTSIMU Ha
Oymare)».

[IpakTuyeckas pabora
«I'eHHBIE HOKHHUIIBI -
CRISPR/Cas
(MonenupoBaHue Ha
Oymare)y.

HUrpa-nuckyccus:
«Bpiurpaii rpaHT Ha
co3manue I'MOy.

Tema 7.
Bbuorexnosoruu B
JKHBOTHOBO/ICTBE (8

)

JloMecTrKanusi OCHOBHBIX JIOMAITHIX
KUBOTHBIX; COBPEMCHHBIC
HKCHEPUMEHTHI 110 JIOMECTUKAIIH
KUBOTHBIX (JIUCHUIIA, HOPKA H Jp. —
HKCHEPUMEHTHI HAyYHOU IIIKOJIBI
akajieMuka bensena).

CoBpeMeHHbIE METO/BI B
KMBOTHOBO/ICTBE: TPAHCIJIAHTALIUS
SMOPHOHOB, XUMEPHBIE )KUBOTHEIE,
KJIOHUPOBaHHUE.

OcHoBHBIE 00JI€3HN )KUBOTHBIX U POJTH
MATOr€HHBIX MUKPOOPTraHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JI€BaHUN
JIOMAIIIHUX KUBOTHBIX U OCHOBHBIX
Mepax 00pbObI ¢ HUIMH; POJIb MOJIE3HBIX
MHUKPOCUMOHOHTOB B OpraHU3Me
XKHUBOTHBIX. [lonoxuTenpHOE 1
mo6ovHOE (OTpULIaTEIHHOER)
BO3/ICICTBUU aHTHOMOTHKOB Ha
OpraHu3M B XOJI€ JIEUeHUS )KUBOTHBIX;
HEeNU ¥ 3a]1a91

BETEPUHAPUU. bHOTEXHOIOTMSI KOPMOBBIX
IIpENapaToB.

Huckyccus

«JlomecTukanus, BCe 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YEeIIOBEKOM UM
OJIOMAIIIHUBAOTCA?

MO3KHO i CYUTaTh TapakaHa
0JIOMAIITHEHHBIM
YKUBOTHBIM 7).

[IpakTuueckas pabora
«MeTtoanka KIOHUPOBAHUS
(MonenupoBaHue Ha Oymare).
[IpakTuueckas pabora
«CocraBieHue paiona
MUTaHM )KUBOTHOTO, PacyeT
Pacxo/10B Ha COZEPIKAHUEN.
HUccnenoBarensckas pabota
«OneHka kayecTBa
MOJIOYHOM TIPOTYKIIHK.

Tema 8.
BuorexnoJsorumu B
pacTeHneBoCTBE

OCHOBHBIEC METO/IbI CEIEKIIHH.
I'ubpunuzamnus. @opmel otrOopa.
OCHOBHBIE HaNIPaBJICHUS

[IpakTuueckas pabora
«BpIpamuBaem ropox. Kak
IIPOBECTU




(10 v)

CEJIEKLIMHN: YIIy4IlIEHUE
YPOKAMHOCTH, YCTOMYHUBOCTH K
OMOTHYECKUM U A0MOTHUYECKUM
(dakTopam.

OcHOBHBIE NTOAXO0/IbI CEIEKIUU U
OMOTEXHOJIOTHH KYJIbTYpPHBIX
pactenuit, ' mbpunuzanus,
OTJaJICHHAas THOpUIU3aLys,
HCKYCCTBEHHBI 0TOOD, FeTepO3uC,
TpaHcopmarlusi, MyTareHes,
TeHETUYECKOE PEJaKTUPOBAHHUE).
Hcropus cenexkuun B Poccun n
MHUpE, UCTOPUS PA3BUTHS
BAKHEUILIMX COPTOB KYJIbTYPHBIX
pacTeHUN.

Kak yenoBek Moxer
MOJU(UIIPOBATH PACTCHHS?
I'ennas un>xenepus pacteHuit: Yro
TaKOE FeHETUYEeCKask MHKEHEPHS
pactenuil. TpaHCTeHHBIE paCTEHUS.
Metoael nosmyuenusi. O0pazoBaHue
ONyXOJIEH Y paCTEHUM.
ArpoOakrepuanbHas
Tpanchopmanus: Ti-Tma3MuIbL.
I'ens! T-JIHK. MonekynsipHo-
TeHETUYECKNE MEXAHNU3MBbI
tpanchopmaruu. ['eHeTnyeckoe
penaktupoBanue. CoBpeMeHHbIE
MIOAXO/IbI U JOCTHKEHMSI
TE€HETUYECKOTO PEaKTUPOBAHMS
pacTeHuN.

Ectp 111 sxu3HbB B ipobupke?
buorexHonorus KynbTypHbIX
pacTeHMA.

CKpEIIUBaHUE Y
ropoxap.
[IpakTuyeckas pabora
«I'eHOMHBIE HOKHULIBI
(MonenupoBaHue
paboThI CUCTEMBI
CRISP-Cas).
Hccnenosarenbekas
pabota «BpipamuBanue
pacTeHuii B mpoOUpKe»
(MOXHO
BOCIIOJIb30BaThCA
pe3yJbTaTaMu
IPeAbLAYIINX
9KCIIEPUMEHTOB T10
COCTaBJICHUIO
MTUTATETBHBIX
pacTBOpPOB ISt
pactenuil).

Moayab «MoJieKyJIsipHbIe

OCHOBBI (PM3HO0JIOTHH M (PAPMAKOJIOTHH»

9 kaacc (68 yacon)

xumus (20 4)

(hOpMBI KUCIIOPOAA, UX MOTyYEHHE,
HEeUTpaM3anus.
Makpo3JIeMEHTBI: IPOLEHT

Tembl OcHoBHOeE coepkaHue JesiTeIbHOCTH
MIKOJLHHKOB
Tema 1. Benenue. buoreHHbie DJIEMEHTHI: HccnenoBarensckas padota
dusznosornueckas opranorensl: O, C, N, H. AxTuBHbBIC «KonnuecrBeHHas orieHka

CoJepKaHUS
MI/IKpOBHCMeHTOB NI




coJiepKaHusl B OpraHu3Me, BIOJTHsIEMast
byHKIUS, cofepKaHue B MPOTyKTaxX
nutanusa. Ca2+ - cBI3BIBaIOIIE OEIIKH,
JEMIOHUPOBAHUE KAJIbIUS, PETYIISIIIHS
YPOBHSI KaJIbIUsl B OPraHu3Me: TOPMOHBI
nouek. Mg — crpoenue xsopoduiia, ero
AKTUBALIUS COJTHEYHON YHEPTUEN.
MUuKpOo37eMEHTHI: B KaKUX MOJIEKYJIax
COJIEPIKATCS, BBITTOJHIEMast (DYHKIIUS,
coJiep>KaHue B MPOAYKTaX MUTAHMUS.
[TocnencrBus nepeno3upoBKU
MUKpodasiemMeHTamu. Fe — ycBauBaemble
THUIIBI COCIMHEHUH JKeTe3a.
I'emonpoTenHsl, reMOIIUaHMH,
HUTOXpOMBI. Cu — YCBOEHHE U TPAHCIOPT
MEIH.

benku, copepxamniue Meb.
[TaTonornyeckue cuHaApPOMbI MeHKe U
Buinbcona, cBsizaHHbIE C META0OIN3MOM
MEIH.

Tokcuunsie 35eMeHTsI [lepuoanueckoi
CUCTEMBI AJisl opranu3ma. Bnusiaue
HEJ0CTaTKa MaKpo U MUKPOIJIEMEHTOB
Ha )KMBBIE OPTaHU3MBI.

XKupsl. 3a0051€BaHus YEIOBEKA,
CBSI3aHHBIE C HAPYLICHUSIMH KUPOBOTO
oOMeHa.

JucnmunuaeMun.

YrneBoabl. 3a007eBaHUs YETTOBEKA,
CBSI3aHHBIE C HAPYLICHUSIMH YTJIEBOJAHOIO
obmena. CaxapHblil 1uader.

benku. Ctpoenune. 3aboseBanus
YEJIOBEKa, CBA3aHHBIE C HAPYIICHUSIMHU
6enkoBoro ooMeHa. dyHK1NN OEKOB.
DepMEHTBI.

Mexanu3sm aeicteus. Kimaccsl
(hepMEeHTAaTUBHBIX PEaKIUil.
KodepmeHnTs.

BuTtamuHb! )xupopacTBOpUMEIE,

BoopacTBopuMbIe. [IpeBparnienue

BUTAMHHOB B TUIICBBIX
MPOJIYKTAX.
[IpakTrueckoe 3ansTHE
«KauecTBeHHbIE peaKIuu
Ha OpraHu4yecKue
MOJIEKYJIBDY.
[IpakTrueckoe 3ansTHE
«JIeHaTyparus 0eIKOB
[IpakTryeckoe 3aHsITHE
«/3y4eHune akTUBHOCTH
aMHJIa3hD».
[IpakTrueckoe 3ansTHE
«Jlnanu3 (knerouka

Tpayoe)».




BUTaMHUHOB B aKTUBHBIC (HOPMBI
Ko(epMEeHTOB. ABUTAMUHO3BI.
OcHOBHBIE THITBI META0OTMYECKHUX
peakuuii. buosHepreruyeckue
npornecchl. ['mukonu3. Hukn Kpebcea.
[lens nepenoca 31ekTpoHOB. OKUCICHUE
XKHUPHBIX KucaoT. Karabomamsm
aMUHOKHCIIOT. ['IIIoKOHeoreHes.

Cunre3 yriaeBoaoB, O€IKOB, KUPOB.
MeTtabonutuyeckue 3a00aeBaHMsl.
[IpakTHdeckoe 3aHsATHE: «PEIICHUE
3a/1a4 Ha YHEPreTHYECKU 0OMEH»
Krnerka. [TorsitTue MeMOpaH#bI.

Oynknuu MemOpaH. Buisr

TPAHCIIOPTA B KIIETKY.

MembOpaHHbIe OpraHou/Ibl. 3a00eBaHUs
CBSI3aHHBIC C HAPYIICHHEM PAOOTHI
MeMOpaHHBIX OpraHesul, 00JIe3HU
HAKOTUJICHHS.

TUMBI KOHTAKTOB MEXAY KIETKaMH.
3HaueHNE MEKKIIETOUHON KOMMYHHUKAIIAN
JUISL 3/I0POBbSI OpPraHU3Ma.

SAnpo. YpoBHM yIIakOBKM XpOMaTHHA.
XPpOMOCOMHBIE TEPPUTOPHH.
Hemem0OpanHbie opraHouibl.

Tema 2.
MoJiekyaspHas
ouosorus (20 4)

OcHOBHBIE BEXM pPa3BUTHUSA
MOJIEKYJIAPHOI Ouosorum.
HyxiienHOBBIE KACTIOTBI.

OCHOBHBIE IPUHIUIIBI CTPOEHUS.
Marpuunbie cuHTE3bI. Pennmukanuys —
OCHOBA KJIETOYHOTO JCJICHMUS.
[IpuHnumns! perummkanuu. Myranun. Yro
BbI3bIBAcT U3MeHEeHUs B crpoeHuu [JHK.
[IpuHIMnIB penapanuy.

TpaHckpumus.

I'enetnueckuii kox. Tpancaanus.
Opranu3zanys reHoMa BUPyCOB
[IpoTBOBUPYCHBIE CPEICTBA, MEXAHNU3MBI
HUX JEUCTBUA.

Opranuzanus reHoMa OakTepuit

[IpakTuueckas pabora
«Bwigenenune JIHK u3
OaHaHay.

[IpakTuueckas pabora
«Mogens JIHK- opurammy».
[IpakTuyeckas pabota
«Ormpenienenue KauecTna
npenaparos JJHK ¢
MIOMOIIBIO
CHEKTPOPOTOMETPUI
(pu HAMTMYUU
000pyI0BaHU).
[IpakTuueckas pabora

«PCI’UII/IKaTI/IBHaSI MallanHa
(urpa-




AHTHOaKTEpUATHHBIC IPETAPaTHhI.
Opranuszanus reHomMa 3yKapuoT
I'enomHOE penakTUpOBaHUE.

JIEMOHCTpALIHS )».
[IpakTruueckas pabota
«ITP (Mmonenb
aMILTU(UKAIUS Ha
Oymare)y.
[IpakTruueckas pabota
«Cumna mpoMoTopay.
[IpakTruueckas pabota
«Perrenue 3amay Ha
TCHETHUYECKHUI KO,
[IpakTuyeckas pabora
«DoJIIUHT OCIIKOBY.
WccnenoBarenbckas
pabora
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHii».
[IpakTrueckas padbora
«PaboTta B
COBPEMEHHBIX
FeHETUYECKHX 0a3ax
naHHbIX. [IpoBeneHune
In silico ananu3a

IIOCIIEI0BATEIBHOCTEN
TEHOBY.
Tema 3. ITonsaTue o nexapcrBax. [IpuHIUIIBL Hccnenosarensekas
dapmakosorus M10/1X0/1a K TIOMCKY HOBBIX paboTa «JKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPE/ICTB. 0 OIPENIETICHUIO

CKpHHUHT U €T0 METO/IBI.

[1ytu BBenenus JIC.
dapMaKOKMHETHKA JIEKaPCTBEHHBIX
BemiecTB. BecacriBanue
(abcopbrus) nexapctB. OCHOBHBIE
MEXaHHU3MbI BCACHIBAHMSL.
TpaHcnopT eKapCcTBEHHBIX
BemiecTB. [ 'eHbI 1 6K mepBoit
¢a3bl Ouorpanchopmaruu. [lytu
BBIBEICHHSI JICKApCTB U3
opraHusma. JKCKpenuus u
MUMHHANMSA. [ eHbI 1 OeITKn
BTOpO# (ha3el OmoTpaHchopmaIim.
®apmakoarHamuka. [ maBHOE U
mo0o4HoEe, pe30pOTUBHOE U
MECTHOE, PSIMOE, HETIPSMOE U
pedaekTopHOe AeCTBHE.

TOKCHYHOCTH BEIIIECTB
Ha apTEMUIUIX).
[IpakTuueckas padora
«Kapra skcnpeccun
n0(paMHHOBBIX U
CEpPOTOHMHOBBIX
pPELENnTOpPOB B MO3Ie
MBITIIE.
HccaenoBarenbckas
pabora
«IToBeneHUeCKHE TECTHI
Ha pbIOkax Danio rario.
CaeTio-TeMHas
Kamepay.
HccaenoBarenbckas
pabora
«IloBemeHUYeCKHE TECTRI




Bu bl B3auMoaericTBus JIEKapCTB.
CuHeprusm 1 aHTaroHU3M Ipu
COBMECTHOM JICCTBUU JICKAPCTBEHHBIX
BELIECTB, UX PA3HOBUIHOCTU
TpancMeMOpaHHBIN CUTHAJIUHT.
Tunbl KJIETOYHBIX PELENTOPOB.
MemOpaHHbIe: HOHHBIC KaHAHI,
KaTaJUTHYeCKHEe U compsikeHHble ¢ G-
OelkaMu; BHYTPUKJICTOYHEIE:
LIUTOIJIA3MAaTUYECKUE U SAJICPHBIE.
MexaHu3MbI TUTaHI-PELEITOPHOTO
B3auMozeicTBusA. CeIeKTUBHOCTh
(130upaTeNnbHOCTD) ACHCTBUS, CBA3b
«XUMHUYECKas CTPYKTypa —
(hapmakosornyeckasi akTHBHOCTD
BEIIECTB»

PapMaKoIOrH4ecKOn MOLYJISIUN
CHUHANTHYECKOIN XOIMHEPTUYECKOM
nepegadnd. MoJIeKyJISIpHBIA MEXaHU3M
JeicTBUS U (papMaKoIOrHuecKue
cBoiicTBa M- X0JIMHOOIOKATOPOB,
TaHTJIMOOIOKATOPOB U Kypapernogo0HbIX
CPEICTB.

dapMakoIoruuecKas peryssus
AKTUBHOCTH aJIpEHEPTUUYECKOTO
cuHarca. AJpeHOMUMETHKH,
aJipeHO0I0KATOPBI, CUMITATOJIUTUKH.
MonekynsipHas (hapMaKoIoTus
AQHTUAJUIEPTUYECKUX CPEJICTB.
I'mcTamMuHOBBIE pELIEITOPBI: TUIIBL,
MOJICKYJISIpHAsE OpTaHU3aIusl.
CrabunuszaTtopbl MeMOpaH TyUHBIX
KJIETOK: MOJIEKYJISIPHBI MEXaHU3M
JeNCTBHS, 0COOEHHOCTH KITMHUYECKOTO
MIPUMEHEHUSI, TOUKU TTPUITOKEHHUS
JEHCTBHUS HHTUOUTOPOB JIMITHTHBIX
MEUATOPOB.

MexaHu3M IEUCTBUS U IPUMEHEHHUE
MpenapaToB, CTUMYIUPYIOIIUX
MPOIIECChl UMMYHHUTETA.
dapmakosoruiyeckas

Ha ppiOkax Danio rario.
OTKpbITOE 1OJIEN.
HccnenoBarensckas pabora
«IloBeneHuecKue TECTHI HA
priokax Danio rario.
CraiiHoe IIOBEIEHUE.
[IpakTuyeckas padora
«Bnusinue agpenanuHa Ha
CepACYHbIE COKPAIICHHS
(mporpammHoOe
obecrieueHue)».
[Tpaktuyeckas padora
«['ucronornueckue
npenapaTrsl UMMYHHOMR
CHCTEMBD».

[IpakTryeckas pabota
«l'ucronornyeckue
npenapaThl HEpPBHOI
CHCTEMBI».




XapaKTEePUCTUKA UHTEPICHKUHOB:
MOJIyYEHUE, MEXaHU3M JCHCTBUS,
npuMererne. OCHOBBI MTAaTO(U3HOIOTHH
ocTpo(a3zoBOro OTBETa, MEAUALIUS
BOCIIAJICHUS.

MonekyJspHbIA MEXaHU3M
MIPOTHUBOBOCTIAJIUTEILHOTO ACUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAIUTEIBHBIX CPECTB.
[TonsiTe 0 HApKO3€ U HAPKOZHBIX
npemnaparax. KieTouHblii 1 HEpBHBII
HapKo3.

dapMakoIoruueckas XapakTepucTuKa
OTJIETTbHBIX TPYTII HAPKO3HBIX CPEJICTB.
[TocnenoBarenbHOCTD NEHCTBHS HA
LEHTPATBHYIO CUCTEMY.
®dusnoaornyeckuii Cox; ¢a3nl cHa. Bupl
HapyueHn cHa [lonsaTue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX
npenapaTax (TMIHOTHKAX).
MonexynsipHble aCIEeKThI
HOITUICTIIIAH. OnuatHeie
peLenTopsl, UX TUIIBL.

OHkehanuHbl U SHAOPHHUHBI - YHIOTCHHBIE]
JIMTaHbl OTMATHBIX PELIEITOPOB.
AHTHUIICUXOTUYECKOE JICVCTBUE, BIUSHUAEC
Ha QYHKIUIO DKCTPANUPaAMHUIHON
CHCTEMBI, SMOIMOHAIBHYIO chepy,
PBOTHBIH LIEHTP, apTepUATILHOE JABJICHUE,
LIEHTP TEPMOPETYJISAIUH.
MonekynsipHble MEXaHU3MBbI 1EUCTBUS
HEUPOJICTITUKOB, BIMSHUE HA
nojaMHHOBBIE, CEPOTOHUHOBBIE,
aJpeHO- U THCTAMUHOBBIE PEICITOPHI,
WX JIEHCTBUE HA KIIETOUHBIE MEMOpaHBI,
Ha JISTOHUPOBAHUE TKAHEBBIX
MOHOaMHUHOB.

[ToTennuan-3aBUCUMbIC HATPUEBBIC




KaHaJlbl KaK MUIIICHU ﬂeﬁCTBHﬂ MCCTHBIX
aHecTeTHKOB. CrIocOObI HHTMOUPOBaHUSA
NMOTCHIHAJI- 3aBUCHUMBIX HATPUCBBIX
KaHaJIOB MECTHBIMU aHCCTCTHUKaAMMU.

Moxayab «MoJiekyJisipHble 0CHOBBI cesiekinny 9 kiaacce (68 yacoB)

Marpuunbie cuHTE3bI. Pernmukanus —
OCHOBA KJIETOYHOTO JICJICHUS.
[IpuHnuns! permmkanuu. Myranuu. Yro
BbI3bIBaCT U3MeHeHus B ctpoennu JJHK.
[IpuHnMIE penapanuy.

Tpanckpuniuus. 'eHeTHYECKUI KOJI.
Opranuzanys reHoMa BUPYCOB
[IpoTBOBUpYCHBIE CPENCTBA,
MEXaHU3MbI UX JICHUCTBHUS.
Opranmzanys reaoma 6akTepuii
AHTHOaKTepUabHBIE TTPETapaThI.
Opranuzanys reHoma 3yKapuoT
I'enomMHOE pepakTUpOBaHUE.

Tembl OcHOBHOe coJep:kaHue JesiTeJIbHOCTH
IKOJbHUKOB
Tema 1. OCHOBHBIE BEXM  Pa3BHTHUSA INpakTuueckas pabora
MouiekyJasipaast MOJIEKYJIAPHOU OHOJIOTHUH. «Brigenenne JJHK n3
ouoJsiorus (20 1) HyxkienHoBbIE KUCTOTHI. GaHaHaY.
OCHOBHBIC IPUHIIMIIBI CTPOCHHS. TTpakTHueckas padoTa

«Mogens IHK- opurammy.
[IpakTuueckas padora
«OnpeneneHue KayecTna
npenaparos /JHK ¢
MOMOILIBIO
CHEKTPOPOTOMETPUI
(mpu HaTMYUHU
000pyIOBaHN).
[IpakTuueckas padora
«PeruikaTuBHast MalIMHa
(urpa- JeMOHCTpAIHs)».
[IpakTuueckas pabora
«[IP (Mmonmenn
aMITuUKaIus Ha Oymare)y.
[IpakTuueckas padora
«Cuna mpoMoTopay.
[IpakTuueckas pabora
«Pemennie 3amau  Ha
T€HETUYECKUI KOZ.
Tpascasms».
[IpakTuueckas pabora
«DonguHr  OETKOBY.
HccaenoBarenbckas
pabora

«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT HBIX
OakTepuin».

[IpakTuueckas padora




«PaboTa B OBpeMEHHBIX
FeHEeTHYECKUX 0azax
naHHbIX. [IpoBenenue In
silico ananmu3a
MOCJIE0BATEIbHOCTEHN
TEHOBY.

Tema 2.
MoJiekyJIpHbIE
OCHOBbI F€HETUKH

(20 v)

[Ipenmer renernku. Kparkas
HCTOPHS Pa3BUTUS IPEICTABICHUS
O HACJE/ICTBEHHOCTH.

OT reHa K npu3HaKy: Kak
packpacutb Kota. YTo Takoe
npusHak? [1yTs OoT rena go
npusHaka. Myrauuu. Aenu.
['eTepo3uroThl U TOMO3UTOTHI.
JIoMUHAHTHBIC U PELIECCUBHBIC
aJLIeTIH.

I'ensl cTpOAT OpraHu3M.
Bxirouenue u BeIKIIIOUEHUE
6ob110ro Habopa reHos. Kak
KJIETKU TIOHUMAIOT, KAKUE T€HbI
JTOJKHBI paboTaTh.

JluckpeTHoe HacnenoBaHue
MPU3HAKOB. 3aKOHBI MeHens:
OJIVH I'eH - OIMH npu3HaK. Cxema
CKpeLIMBaHUsl. 3aKOH
eanHoo0pa3us THOPUI0B MEPBOTO
MOKOJIEHUS. 3aKOH PACUIEIUICHUS
MPU3HAKA BO BTOPOM IMOKOJIEHUU.
3axoHBI MeHIensa: HECKOIBKO
T'€HOB - HECKOJIBKO MTPU3HAKOB.
JurubpuaHoe CKpenmuBaHue.
HesaBucnmoe pacxoxaeHue
xpomocoM. ClerIeHHoe
HaclieZIoBaHUe.

BzaumopeiicTBue reHoB.
AnenpHOE U HEAJUIETBHOE.
Onpenenenne nona. [lomoBeie
XpoMocoMbl. CaMIIbl U CAMKH.
Brustaue gakTopoB okpyxKaromiei
cpeabl. XpOMOCOMHOE
onpexaeneHue nosua. [lonossie
xpomocoMmsl. [IpoGnema
JOTIOJTHUTEIBHON X-XpPOMOCOMBI Y
YKEHIIUH. TpexX1BETHbIE KOIIKH.

PosnieBas urpa
«Annenmy.
UccnenoBarenbckuii
pOeKT MyTareHHble
(bakTopsI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
NEPEKITFOYATENH.
[IpakTrueckoe 3aganue
«AJTOPUTMBI JUIs
KJIIETOK.
[IpakTrueckoe 3aganue
«EnuHO00pasue
MIEPBOTO TTOKOJICHUS.
[IpakTrueckoe 3aganue
«Pacuierienue Bo
BTOPOM MTOKOJIEHUWY.
Hccnenosarensckuii
MPOEKT «3aKoHBI [
Mennens B
SKCIIEPUMEHTEY.
[IpakTrueckoe 3aganne
«Pemrerka [lenneray.
[IpakTrueckoe 3aganue
«HacnenoBanne,
CLEIIEHHOE C MOJIOM.
[IpakTrueckoe 3anaTne
«B3aumonencTBus
TeHOB (MOJEeTUpPOBaHKE
CHHTE3a U TpaHCIopTa
IMUTMEHTA B KIJIETKY )».




Tema 3.
MoJiekyJIIpHbIE
OCHOBBI CeJIeKIIH U
(28 )

['eHbl B mOMyJISIUAX: BETUKOE
paBHoBecue. [lonysiiusa. YacToThl
BCTPEYAEMOCTH MPU3HAKA U aJLJIETIs.
VYpaBuenue Xapau- BaiinOepra.

[Tony sty MEHSIIOTCSI: YUCTEHHOCT,
MHUTpals U BEIOOp Cymnpyra.

@DaKTOPbl, KOTOPHIE BHIBOST MOIYJISIUIO
13 paBHOBecus Xapau- BaitHOepra.
HucnenHocts nonyJisauu. Ponesas urpa
«3ddext  ocHomarens».  Jpehd
resoB. Myrauuu. HeciyqaiiHoe
ckpeuuBanue. M3omsanus.

[Tomynsauuu MEHSIOTCS: €CTECTBEHHBIN
otOop. MexaHu3m JIeUCTBUS
€CTEeCTBEHHOT0 0TOOpa. JBIKyIIHiA
otbop.

MoudukanmoHHas H3MEHINBOCTb.
Cratuctudeckre 0COOEHHOCTH
MOIU(DUKAITMOHHON H3MEHUNBOCTH.
HacnepgoBanue konnuecTBEHHBIX
MIPU3HAKOB.

KonunuectBennsie npusHaku. Cpenosas
W3MEHUYUBOCTH Npu3Haka. Koaddumnuent
HacjeAyeMocTu npu3Haka. OTBeT Ha
ot0op. [Tonck reHOB KOJTMYEeCTBEHHBIX
MIPU3HAKOB.

OIHOHYKJIEOTHUIHBIE BAPUAHTHI TE€HOB.
JHK-gumn. [TomHOreHOMHBIN aHanu3
accolraIn.

«OwmbD» Hag reHoMoM. [loctreHomHas spa.
O6parnas renetuka. « OMHKCHBIE
uccnenoanus. [Iporeom, metabomom.
JlomecTuKanus ¥ EHTPbl T€HETUYECKOTO
paszHooOpasusi. [Torcku pactenuii ¢
«XOPOILTUMUY» TIPU3HAKAMH JIJIs1 YEJIOBEKa.
LleHTpbI reHeTHYECKOT0 Pa3HOOOpasHsl.
Huxomnaii IBanoBuy BaBunos. Cenekiusi.

KoMOuHanuonHast u THOpUIHAs CENEKITHS.
I'erepo3suc.

[IpakTrueckoe 3a1anue
«YacToThI amenei,
TEeHOTHUIIOB U (PEHOTUIIOBY.
Hccnenosarenbekuil
MPOEKT «AHAJIN3
TEHETUYECKON CTPYKTYPbI
HOIYJISIIUY (HAa OCHOBE
3aKoHa Xapau-
Baitabepra)y.

Ponesas urpa « ¢ dexr
OyTBUIOYHOT'O TOPJIBIILIKA.
PosnieBas urpa
«EcrecTBeHHBII 0TOODY.
HUccnenoBarensckue padoThl
«MonudukanmonHas
WU3MEHYUBOCTb PACTCHUH B
npejesnax Ballero Mecra
JKUTEIIbCTBAY.
[IpakTrueckoe 3aganue
«ArpoHomsD». [IpakTueckoe
3a/1aHue
«l"omonoruueckue psasl
HACJIEICTBEHHON
U3MEHYUBOCTIY.




CoxpaHUTh U U3YYUTH TCHBI, YTOOBI
MeHATh Oyaymiee. Kak mpaBriIbHO
XpaHuTh TeHbl. Komekiumn
TEHETUYECKUX PECYPCOB PACTECHUM.
[IpakTUKyM W/WIIK UCCIIEIOBATEIHLCKUN
MPOEKT: MeTobl KyJIbTUBUPOBAHUS N
Vitro AJisi COXpaHEeHUS TCHETUYECKUX
pPECYpCOB pacTEHM U JJIsl YCKOPEHHOH
cenekuuy ['eneTndyeckre HEHTPHI B
Haleu crpase. ['ie 3aHuMaroTcs
TEHETUKON U TEHOMHUKOM JJISI HYXK]T
CEIIbCKOT'0 X035 CTBA.




