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PABOYASA ITPOI'PAMMA

mo BHeypO‘{HOﬁ ACATCJIbHOCTH

«BHOJIOI'U4L.
IMPOEKTHO-UCCJIEOLOBATEJIbCKAA NESTEJIBHOCTDb»
5-9 kyaccel

Hanpasnenune: BJI 1o  pa3BUTHIO JUYHOCTH, €€  CIIOCOOHOCTEW,  YJIOBIIETBOPEHUS
00pa3oBaTeNbHBIX MOTPEOHOCTEN U HHTEPECOB, CaMOpeaIn3alliy U IPOPOpPUEHTALIUN
[Ipeamer (kypc): «buonorus. [IpoekTHO-HCCAEA0BATENIbCKAS ACATEIbHOCTD. 5-9 Kilacch»

Knaccer: 5-9

KonnuecTBo yacoB 1o yuyeOHoMy 1u1aHy S kiacc 34 B rox 1 B HeJeno
KonndectBo yacoB no yyeOHoMy iany 6 kinacc 34 B roz 1 B HeAEIO
KonmuecTBo yacoB 1o yueOHOMY Tu1aHy 7 kiacc 34 B rox 1 B HeJeIro
KonuyecTBo yacoB o yueOHoMy 1uiany 8 kiacc 34 B roqa 1 B Henemto

KonnuecTtBo yacoB no yuebHomy miany 9 kmacc 34 B roa 1 B Heiemio

3yeBKa, 2025



[loscHuTEILHAS 3aTTUCKA

Pabouas nporpamma Kypca BHEYpOUHOH AesiTenbHOCTH «bromnorus. [IpoekTHO-HCCIeI0BaTEIbCKAS
JeSITeNbHOCTD. 5-9 KJ1acchbh) COCTaBlIeHA HA OCHOBE:

- [Ipukaz MunnpocBemenust Poccum ot 31.05.2021 Ne 287 «O06 yTBep,aAeHUU
(dbenepaibHOTO  TOCYJIApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHJIAapTa  OCHOBHOTO  OOIIETO

obpazoBanms» (pea. oT 08.11.2022 No 955)

- Ilpuka3z Munnpocsemnienusi Poccun ot 18.05.2023 Ne 370 «O06 ytBepxkaeHuu QeaepaabHOi
00pa3oBaTeNpHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs»

- IIpuka3 Munnpocsemenus Poccun ot 09.10.2024 Ne 704 "O BHeceHUM U3MEHEHUM B HEKOTOPHIE
npuka3el MuHHCTepcTBa mpocBemeHuss Poccuiickoit ®denepamnmu, Kacarommecs ¢eaepaibHBIX
00pa3oBaTeNbHBIX MPOrPaMM HAYaJbHOTO OOIEr0 OCHOBHOTO OOIIEro oOpa30BaHUS M CPEIHETO
o01mero oopa3oBaHusl.

- IIpuka3 Munnpocsemenus P® ot 18.06.2025 Ne 467 "O BHeceHMH U3MEHEHUI B HEKOTOPBIE MPUKA3bI
MunuctepctBa npocsenieans Poccuiickoit @enepanuu, xacaronpecs: GeneparbHbIX 00pa3oBaTEeIbHBIX
porpaMM Ha4aJIbHOTO 00IIero oOpa3oBaHUs, OCHOBHOTO OOIIEro OO0pa3oBaHWsS W CPEIHEr0 OOIIEero

obpazoBaHus"



COJEP)KAHUE

HosicHUuTEeILHASA 3aIIUCKA

AKTYyaJIbHOCTh U Ha3HAYEHHUE TTPOrPAMMBI

BapuanTb! peanuzanuu mporpaMMbl U )OPMBI TIPOBEICHUS 3aHATUH
B3auMocBs3b ¢ mporpaMMoi BOCITUTaHUS

OcobenHocty paboTHI Mearora Mo nporpamme

Conepxxanue Kypca BHEYPOYHOMH 1eITeJIbHOCTH

Monynb «Kak >KUBOTHBIE M paCTEHUS TIPUCIIOCAOTMBAIOTCS» (IBOJIFOIIMOHHAS DKOJIOTHS)
5-6 knacchl (34 gaca)

Monynb « OCHOBBI paCTEHUEBOACTBA» 7-8 Kiacchl (68 4acoB)

Monyns «buotexnonorun» 7-8 kiaccol (68 yacoB)

Monyns «MonexysipHble OCHOBBI (hr3HooTUd U (hapmakojgorum» 9 kiace (68 gacoB)
Monynb «MosekynsipHble OCHOBBI celieKIum» 9 kiacc (68 yacoB)

ILnanupyemsie pe3yJibTaThl OCBOCHUS KYPCa BHEYPOUYHOH AeATeIbHOCTH
JIngHOCTHBIE PE3yJIBTATHI

MeranpenMeTHbIe pe3yJIbTaThI

IIpenMeTHbIE pE3yabTATHI

TemaTuyeckoe NJIAHUPOBAHUE

Monynb «Kak )KUBOTHBIE M PACTEHUS MTPUCTIOCAOTUBAIOTCS (IBOTIOIMOHHAS DKOJIOTHS )
5-6 xnaccel (34 yaca)

Mopyinb «OCHOBBI pacTeHHEBOACTBa» 7-8 kiacchl (34 yaca B

Ka)KJIOM KJIacce)

Monynb «buorexnonorumn» 7-8 kiaccol (34 yaca B KaJ10M KJiacce)

Monyns «MonexysipHble OCHOBHI (hn3uoaoruu u hapmakojgorum» 9 kimace (34 gacon)
Monynb «MonekysipHble OCHOBBI ceslekuuu» 9 kiacc (34 yacoB)



HHOACHUTEJIBHASA 3AIIMCKA

AKTYaJbHOCTh W Ha3HAYeHHe mnporpammbl. [Iporpamma paspaboTaHa B
COOTBETCTBUM C TpebOoBaHUsIMU DenepaibHOrO rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO 00miero oOpa3oBaHMs, OpPUEHTUPOBAHA Ha oOecreyeHue
UHAVBUIYAbHBIX MOTPEOHOCTEM 0O0ydYaromuxcsi W HanpaBlieHa Ha JIOCTH)KCHHE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOrpaMMbl OCHOBHOTO 00IIero 0Opa30BaHUS C
y4eTOM BBIOOpa yYacTHHUKAMU OOpPa30BATEIbHBIX OTHOIIEHWH KypCOB BHEYPOUHOUN
NESTENHHOCTU. DTO TO3BOJSIET O00ECIEeUNUTh EIUHCTBO OO0S3aTENBbHBIX TpeOOBaHUN
®I'OC BO BceM MPOCTPAHCTBE MIKOIHHOTO 00pa30BaHUs: HE TOJIHKO HAa YPOKE, HO H 3a
€ro npeaeiiamu.

AKTyaJIbHOCTh ~ pe€ajiu3allud  JaHHOW  MporpaMMmbl  OOYCIIOBJIEHAa  CcaMoM
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENIbCKOM AESITEIbHOCTU. JTa NEATEIbHOCTD JIEKUT
B OCHOBE I03HABATEJILHOTO HHTEpeca pedeHKa, BIAECTCS 3aJI0TOM YMEHUS IJIAHUPOBATh
a00ble  JIEWCTBHUST M BaXHBIM YCJIOBHEM YCHEIIHOW peanuzauuu ujeu. JlroObie
U3MEHEHHSI COBPEMEHHOr0 OOIIECTBa CBSI3aHbI C MPOEKTAMU MU HCCIECIOBAHUSMU — B
HayKe, TBOpYECTBE, OuzHece, oOmecTBeHHOW >Ku3HHU. [10ATOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHS JIMYHOCTH OOydYaromerocs sBiasieTcss (HOPMUPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO- UCCIIE0BATENBCKON AEATEIBHOCTH.

[Iporpammoii mpeaycMOTpeHO (OPMHPOBAHHUE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHS 3HAaHWW, a TaKkKe M TPAKTUYECKOTO ONbITa paboThl ¢ JTa0OpPATOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKOM NeATENbHOCTH. MeTo bl
OpraHu3alid  00pa30BaTEIbHOM W HAYYHO-HCCIIEOBATEIbCKON  NIEATEIbHOCTH
npeaycMaTpuBalOT (OpMHUPOBaHUE Yy OOYUYAIOIIUXCS HECTAHJAPTHOTO TBOPYECKOIO
MBIIICHUS, CBOOO/IbI CAMOBBIPAXKEHUS U UHAUBUTYATbHOCTHU CY>KJICHUH.

Jns moJIHOrO yuera MOTPEOHOCTEM ydaluxcs B MPOrpaMMe HCIOJIb3yeTCs
muddepeHIUpPOBaHHBIM MOAXO0JA, YTO CTUMYJIMPYET YydYallerocss K YBEIUYECHHIO
NOTPeOHOCTH B MHAUBUAYAJIbHOM, MHTEIVICKTyIbHON 1 MTO3HABATENLHOM JESITEIbHOCTH
M Ppa3BUTHI0  HAy4YHO-UCCIENOBATEIbCKUX  HaBbIKOB.  [Iporpamma  craHeT
BOCTpEOOBAaHHOM B MIEPBYIO OYEpE/Ib MIKOIBHUKAMH, KOTOPhIE UMEIOT CTOMKHUI HHTEPEC
M COOTBETCTBYIOIIYIO MOTHUBALMIO K HM3YYEHHUIO MPEAMETOB €E€CTECTBEHHO-HAYYHOTO
I[MKJIa, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTKOBOM BO3pacTe ydamlMecs MPOSBIISIIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM WHOW O0OJIAaCTM 3HAHWM, HAYYHOM HAMPABICHUH WU TPOo(EeCcCHOHATBEHON
nearenbHocTH. Takum o00pa3oM MTPOUCXOAUT (POPMHUPOBAHUE T[IO3HABATEILHOU W
npo¢eCCUOHANILHON COCTABJISIONICH JIMYHOCTH, TTIOMOTAET ydalleMycsl B OINpeeeHUun
OyJIylIero >KMU3HEHHOTO MyTH U B MNPO(EeCCHOHAIBHOM BBIOOpE TMOCJIE OKOHYAHUS
mkosbl. [lomoGHOrO poja 3aMHTEPECOBAHHOCTh CTHUMYJUPYET IMOCTOSTHHOE >KEJaHue
IIKOJIbHUKA K TIO3HAHUIO HOBOTO, PACIIMPEHUI0 U YIIIYOJIEHUIO COOTBETCTBYIOIIMX
3HaAHUHN, U



MOJIYYCHUIO HOBBIX B TOM YHCJI€ MPAKTHYECKUX HABBIKOB, a TaK)K€ MOTHUBHPYET
ydaierocst Ha npoQpoprueHTaIUIO.

[Iporpamma HaieneHa Ha TMOMOIL PEOCHKY B OCBOGHHWM OCHOB OpraHU3aIluu U
OCYIIECTBIIEHUSI COOCTBEHHOM MPOEKTHO-UCCIEA0BATEIBCKON ACSITENILHOCTH, a TAKXKE B
NpPUOOPETEeHNN  HEOOXOMWMOTO  OmbITa JUIsi  pabOThl  HAJ  WHAWBUIYAJTbHBIM
UCCIIEJIOBAaHUEM WJIM MPOEeKTOM. [IporpamMmma moMoKeT HMIKOJBHUKY B Oojiee TIyOOKOM
M3yYEeHNU MHTEPECYIONIEH ero 00JacTH €CTECTBEHHBIX HAyK, a TakKe B MPUOOPETCHUU
BaXHBIX COIMAJILHBIX HABBIKOB, HEOOXOIWMBIX IS TMPOIYKTUBHOW CONMATU3AINNHA U
(dbopMHUPOBaAHUS TPAKIAHCKON TTO3UIINN:

— HaBBIKA CaMOCTOSITEJIBHOIO PEIICHUS AaKTyaJlbHBIX MCCIEI0BATENbCKUX WIIU
NPaKTHYECKUX 3a]lady, BKIIOYAIONIET0 B ce0s yMEHHWE BHJETh U aHAIU3UPOBATH
npoOsieMbl, HYXJAIOIIUECs B PEIICHWH, YMEHHE JeTalbHO MpopadaTbiBaTh U
peann30BbIBaTh CIIOCOOBI PabOTHI C HUMH, YMEHUE TUIAHUPOBATh COOCTBEHHYIO padoTy
¥ CAMOCTOSATEIHFHO KOHTPOJIMPOBATh CBOE IPOABMKECHUE K KEJIaeMOMY Pe3yJIbTaTy;

— HaBBIKa TE€HEPHPOBAaHUA W OPOpPMIICHUS COOCTBEHHBIX HJCH, OOJECYCHHUS MX B
yIO0OHYIO Ui pacripocTpaHeHus popmy;

— - HaBbIKA YBAXKUTEIHHOTO OTHOILIEHHUA K YYXXUM B3IJISiAAM U UIESM,
opopMIeHHBIM B paldoTax JApyruX JIIOJEW, JpPYyrux aBTOPOB — BIIAJENbIIEB
WHTEJUICKTYaJIbHOW COOCTBEHHOCTH;

— HaBBIKA  MyOJMYHOTO  BBICTYIUIGHHWS  mepes;  OONbIIOW  ayJauTOpHEH,
apryMEHTUPOBAHUS W OTCTAWBAaHHS CBOEH TOYKUA 3pPEHUS, OTBETOB HA BOMPOCHI
CBEPCTHUKOB M B3POCIIbIX, YOSIKICHUS JIPYTUX B CBOSH MPaBOTE, MPOJABMKEHUS CBOUX
AAeH;

— HaBbIKa PabOTHI CO CHEIUATU3UPOBAHHBIMH KOMIIBIOTEPHBIMH IPOTPAMMAaMH,
7a00paTOpHBIM  00OpPYJOBAHHEM, TEXHUYECKUMHU YCTPONCTBAMHU, OHOIMOTEUHBIMU
dboHIAMH W UWHBIMH pECypcaMu, C KOTOPBIMH MOKET OBITh CBSI3aHA MPOEKTHO-
UCCIIeIOBATENbCKAS IEITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKoJIbHUKA Haa MPOEKTOM WM HCCIEAOBAaHHEM OyIeT
CIoCcOOCTBOBAThH U PA3BUTHIO €T0 aIEKBATHON CAMOOIICHKH.

BapuaunTtsl peanu3zanuu nporpaMMbl U (pOpMbI IPOBEICHHUS 3AHATHH.

JlanHasi mporpaMma paccuMTaHa Ha palboTy CcO IIKOJbHUKAMH 5-9 Kiaccos.
[lenarory BaxkHee akIEHTUPOBATh CBO€ BHUMAHUE HE CTOJIbKO Ha KayeCTBE pe3yJibTaTa
MPOEKTa WM MCCIIeIOBAaHUs, CKOJIBKO Ha TOM, YTOOBI yUalTUICS MOTy4as 3HaHUS B TOM
YHCJIC U Yepe3 BHITIOJIHEHHUE MPAKTUUECKOT0 3aJaHus, Jeiajl BEIBOIBI M YMO3AKIIOUEHUS
HA OCHOBAaHUM CBOETO WCCJICIOBAHUS, YYWICA CPABHUBATH €ro pPe3yJbTaThl C
TEOPETUYECKUM MaTEPHAIOM U HCCIAEAOBAHUSMHU JPYTUX IIKOJbHUKOB. Takum
0o0pa3oM, MIKOJIbHUK OCBOUT OCHOBBI NMPOEKTHO-HCCIEAOBATEIBCKON AESITETbHOCTU U
PUOOPETET HABBIK KPUTHYECKOTO OTHOIICHHS K MaTEpHAITY.



[Iporpamma pa3buTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITH HCIOJIb30BaHBI JMOO
YacTHUYHO, JMOO0 TmonHOCThIO. Tak Moaynb «Kak JKMBOTHbIE U PacCTCHUS
PUCTIOCA0IMBAIOTCS (IBOJIOIMMOHHAS AKOJIOTHS) MPENoaracTcs Il U3y4eHus B 5
wim 6 xiacce B TeueHue opHoro roja (34 uaca B rom). Moaynu «OCHOBBI
pacTeHueBoACTBa» M «bHOTexHOMOTHS» paccuuTaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TeueHUu 2-X jeT (mo 34 vaca B roj) uinu B TeueHuu 1 roja (68 yacos B
roa). Bo BTOpom cilyuyae BO3MOXHO MPOXOXJIeHHE o00oux Mojayneil («OCHOBBI
pacTeHneBOACTBa» B 7 winu 8 kiacce, «buorexHonmorum» B 7 unum 8 Kiacce).
AHaJIOTUYHO MOIyiIu «MoJeKyJIsipHble OCHOBBI (DU3UOJOTUU U (PapMaAKOJOTHH» U
«MoekyJIsIpHbIe OCHOBBI CEJIEKIIMW» pacCYUTaHbl Ha 68 4YacoB U MOTYT OBITh
peanu3oBaHbl B TeUeHHUH 2- X JieT (1o 34 yaca B roj) Wi B TeueHuu 1 roja (68 4acoB B
ron). Bo BTopom ciyuae BO3MOXKHO MpoxoxkaeHre oboux momayieit («MomekyisipHbie
OCHOBBI ~ceyiekiuu» B 8§ Kiacce, «MoOJeKyIsipHbIE OCHOBBI (PU3UOJOTHUU H
dapmakonoruu» B 9 kiacce).

MOXHO pPEKOMEHJIOBAaTh HCIOJL30BaTh MOIYIH «Kak XWUBOTHBIE U PACTCHUS
npucnocabnuBaroTcs», «OCHOBBI  PAacTEHUEBOJCTBA», «MOJEKyIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaUe€CTBE HEMPEPHIBHOr0 00pa3zoBaTeabHOro nukia (5-9 knacc no 1 yacy B
HEZEINI0) JJI KJIacCOB arpoOMOTEXHOJIOTMYECKOW HampaBiieHHOCTH. Moaymu «Kak
KUBOTHBIE U pacTeHUsi MmpucnocabauBaroTcsy, «buorexnomorun» u «MoJekyasipHbIE
OCHOBBI (h)HM3HOJOTUU U (APMAKOJIOTUN» B KAUECTBE HEMPEPHIBHOTO 00Pa30BaTEIHHOTO
mukia (5-9 wiace mo 1 wacy B Henento) Juisi KJIACCOB OMOTEXHOJIOTMYECKOTO WM
MEIMLIHUHCKOTO HAMPABJICHUM.

B3auMocBsa3b ¢ nmporpammoi BocnuTaHus. [IporpamMmma Kypca BHEYpOYHOM
JEeSTENbHOCTH pa3paboTaHa € YYETOM PEKOMEHAANNK TPUMEPHOW MPOTPaMMBbI
BOCIIUTAHUS, YYUTHIBAET  IICHXOJIOTO-TIEJATOTHYECKUE  OCOOCHHOCTH  JaHHBIX
BO3PACTHBIX KAaTErOpuil. DTO TMO3BOJSIECT HA NPAKTUKE COCIWHUTH OOYYaAONIyI0 |
BOCIIUTATENbHYIO JESITEIIbHOCTh I€jarora, OPUEHTUPOBaTh €€ HE TOJIBKO Ha
MHTEJUIEKTYaJbHOE, HO M Ha HPaBCTBEHHOE, COIMAIBHOE pa3BUTHE pEOEHKA. IDTO
MPOSIBIISICTCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEATU3ALMU MPOrpaMMbl BHEYPOUYHOM
NEATENIbHOCTH, HAIIEAIINX CBOE OTPaXEHWE M KOHKPETU3alMI0 B MNPUMEPHOU
porpaMMe BOCHUTAHUS;

— B BO3MOXXHOCTH KOMILUIEKTOBAHUSI PA3HOBO3PACTHBIX TPyHN sl OpraHu3aluu
npoOPUEHTAITMOHHONW  JEATENHHOCTH IIKOJIBHUKOB, BOCIHUTATEIIbHOE 3HAYCHUE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MporpaMMe BOCIIUTAHUS;

— B HHTEPAKTUBHBIX (opMax 3aHATUM I IIKOJHHUKOB, OOECIEYMBAIOIIUX
OOJIBIIYI0 WX BOBJICUYEHHOCTh B COBMECTHYIO C II€IarOrOM W JPYTUMHU J€ThbMHU
NEeSTEIbHOCTh W BO3MOKHOCTH 00pa3oBaHMsI Ha €€ OCHOBE JIETCKO-B3POCIBIX
OOIITHOCTEH, KIIIOYEBOE 3HAYEHHWE KOTOPBIX JUISi BOCHHUTAHUS IMOAYEPKUBACTCS
IIPUMEPHON TPOTPAMMON BOCIIUTAHUSL.



Ocol0enHocTH padoOTHI YUHTE sl IO MpOorpamMMe. 3ajadya yYUTeNsl COCTOUT B TOM,
9TOOBI  COMPOBOXKJAATh TMpOIEecC MNPOPECCHOHAIBHOW OpPUEHTAIlMU  IIKOJIbHUKA,
pacKphIiBasi MOTEHIIMAN Ka)XJIO0T0 Yepe3 BOBJIICUEHHWE B MHOTOOOPAa3HYIO JESTEIbHOCTD,
OpraHWU30BaHHYI0 B pa3Hbix ¢Gopmax. [lpm 3TOM pesynbTatoM pabOTHl yuuTens B
MEPBYIO O4Yepellb SIBISETCS JIMYHOCTHOE pa3BUTHUE ywaierocs. JIMYHOCTHBIX
PEe3YyJbTAaTOB YUUTEIb MOXKET JJOCTUYD, YBJIEKAs] YUEHUKA COBMECTHON U MHTEPECHOU UM
000UM JICSITENIbHOCTBIO, yCTaHaBIMBas BO BpeMs 3aHATUA J0OpOKEIATENbHYIO,
MOICP>KUBAIOIIYI0 aTMOCGhEepy, HACKIIAsI 3aHATHS IIEHHOCTHBIM COEPKaHUEM.

[IpumepHas cxeMa npoBEAEHUS! 3aHATUM 11O IPOTrPaMMEe:

1. OObsicHEHUE TEOPETUIECKOTO MaTepHaia 1o Teme.

2. [loaroToBKka K SKCHEPUMEHTAIBHOMY 3aHSITHIO, OOCYXKIEHHE OOBEKTOB IS
MPAKTHYECKOTO 3aHSATHUS.

3. IlpoBeneHne NPaKTUYECKOTO 3aHATUS — OCHOBHAS 3a/laya OCBOCHHE METOA0JIOTHHI
JTAHHOT'O SKCIIEPUMEHTA.

4. Tlo oxOHYaHWUU MPEAJIOKUTH JIETSIM, KOTOPBbIE 3aMHTEPECOBAIUCH JaHHBIM
AKCIIEPUMEHTOM, Pa3BUTh €0 B UCCIENOBATEIbCKHM MPOEKT. [I1st 3Toro HeoOXoaumMo
0o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OyAeT HCClenoBaTh, COCTABUTh IUJIaH
AKCIIEPUMEHTA.

5. TloMoYb y4eHUKY MTPOaHATM3UPOBATH PE3YyJIbTaThl SKCIIEPUMEHTA.

OueHuTh pe3ysibTaThl MPOEKTHO-UCCIICIOBATEIILCKON ACATEILHOCTH IIKOJILHUKOB
MOXXKHO B IIpollecce€ 3alluThl MU CBOMX pabOT B paMKax UIKOJIbHOM Hay4dHO-
IPAKTUYECKON KOH(pEPEHIUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJIBHOCTHU

Moayab «Kak :KUBOTHBIC U PACTEHUS NPHUCIOCAOINBAIOTCH» (IBOJIIOLUOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

1. Mpuvt uccneoyem srcusvie 0o6vexkmul (6 uacos)

CBolicTBa M CTPOECHHE KHUBBIX OPraHHU3MOB (CTpoeHHe KieTku). Bupa, ocoOb —
OpraHu3M Kak efuHas cucrema. Ananrtanuu (mpucrnocobnenus). [lonsitue romeocrasa
&KHUBOro opranuszMa. CriocoObl ero noaaepxKaHusl.

Ilonarue BapwaTUBHOCTH TIpu3HaKa. lcciaemoBarenbckue pabotel «Bce mm
(cuHuIBI, Oenku, 6epe3sl U T.1.) oAuHaAKOBbIe? DOTOKBECTY.

Orpanuyenuss Mopdosnoruyeckux u ¢uznonornyeckux ananrtanuii. I[louemy
OpraHu3Mbl HE CTAHOBSTCS OECKOHEYHO OOJbIIMMH, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckast padorta «CocTaBisieM KHUTY PEKOPIOB PACTEHUU U KMBOTHBIX HAIIErO
Kpas».

2. Bnauanue oxpyscarwouieii cpeowt nHa scusvle opeanusmul (12 uacos)

dakTopbl OKpYKaromie cpenbl (abuoTuyeckue, OMOTHYECKUE, aHTPOIOTCHHbIE).
[Ipumepst  abuoTmdeckux (HaKTOpPOB, OKa3bIBAIOIIMX OCHOBHOE BIMSHHE Ha
KUZHEACATEIbHOCTh  KUBBIX  OpPraHU3MOB: TEMIIEpaTrypa, CBET, BJIAXHOCTb.
[Tpaktuueckoe 3anstue «l[Ber u Temno» (KyOWKH Jibjila B3BECHTbh, MOJOKUTh B YAIIKU
[letpu Ha pa3HouBeTHyI0 Oymary, yepe3 30 MHUHYT B3BECUTh 3aHOBO — KTO OBICTpee
pacrasun). [Ipaktuueckoe 3ansarue «UTo pacTBopsieTcs B BoJe» (IKCepuMeHT « Kunkuit
nom»). IIpaktuueckoe 3anstue «uddysus BemecTs B Bojae (pacTBOphl)», «JIBuxKEHUE
pacTBOpoB 1o 1BETKY». [Ipaktnueckoe 3ansatue «Jleg miaBaer B Boae (aicOeprw,
3aMmep3aHue BoA0eMOB)». [IpakTuueckoe 3anarue «Jlea npu 3amep3aHun paclIupseTCsd)
(pa3pyleHre kaMHs (T0OYBOOOPa30BaHKE), 3aMep3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJICHHSI  KUBBIX  OPraHU3MOB K
abuorndeckuMm ¢axktopam. I[IpucrnocobieHus K OCHOBHBIM aO0MOTHYECKHUM (HaKTOpaMm:
TeMIiepaTypa, BIaXHOCTh W cBeT. [lpaktuueckoe 3anarue «llly6a» (kyOuku mbaa
3aBepHYTh B pa3HbI Marepual, B3BecUTh). lIpaktuueckoe 3aHsTHE «lIUrMEHTH)
(MOXHO pa3enuTh Ha BaTMaHE Kpacutenu u3 diomactepoBy. [IpakTudyeckoe 3aHsTHE
«Kak KMBOTHBIE TJ1aBaIOT B BOJIE» (DKCIEPUMEHT C MUMETKOM).

UccnenoBarenbckue paboThl «BiusHue cBeta (Tersia, BIaKHOCTH, COCTaBa MOYBHI)
Ha pPAcCTEHUs B €CTECTBEHHBIX WM HCKYCCTBEHHBIX YCIOBUSIX» (Ha JOCTYITHOM
MaTepuae).

3. Bzaumooeiicmeusn sncuevix opecanuzmos (4 uaca)

buornueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHUA MEKBHI0BBIX
B3aUMOOTHOIIEHHH. Ko3Bomouus (XUIIHUK-KEPTBA; MNapa3sUT-XO34HH) DBOJIIOLUS
cTpareruii no0piBaHus nuiu. CouuanbHOCTh. Buabl-Bcenenusl. [lepeyenb pacTeHuid-
Bpenuteneit. HccrnenoBarenbckas padora «HaOmromeHuss 3a B3aUMOOTHOLIECHUSMHU



KUBOTHBIX MIPU JOOBIBAHUU MUIIH (KOPMYIIKH JIJISl TITUIL, JUISI TOPOJCKUX WITH CEIBCKUX
KUBOTHBIX). BeO-kamepwr»y. MccrnenoBarensckas pabota «PacmpocTpanenune BHIOB-
CHHAHTPOIIOB B HAIIIEl MECTHOCTWY.

4. Yenosex 6 yncuznu pacmenuii u xcueomuvix? (6 uacos)

AuntponioreHHsie (aktopbl. IlpaBma nM, 4YTO MEPBOOBITHBIE JIIOAU KUJIH B
rapMoHUU ¢ npupoaor. OloMalllHUBaHWE U IPUPYUYEHUE KUBOTHBIX U PACTEHUN. 3aueM
crlacaTh BBIMUPAIOIIME BUbI, Kak 3TO Aenarb. KylabTypHbIE pacTeHHs] U UX JIUKHUE
npenku. [louemy BakHO HMX COXpaHsTh. PasHOOOpasme KyIbTYpPHBIX PACTEHUNH W UX
3Ha4YeHUE B )XKU3HM uyenoBeka. KpacHas kHura Bamied tepputropun. Ocodo oxpaHsieMble
TeppuTOpUH, 3anoBeAHUKH Poccum u mupa. Ilpaktudeckas pabota «PasznooOpasue
KYJbTYPHBIX PACTEHUM B BallleM PETHOHEY.

Uccnenoarenbckas pabota «BinusiHue aHTpomoreHHbIX (haKTOpPOB Ha pa3BUTHE
pacTeHuil B TOpPOJIe/HACEIEHHOM TYHKTEM.

Okckypeust/mpaktuueckas padora «OOIIT B Bamem permoHe — YHHUKaJIbHbBIC
00BEKTBI TPUPOIBDY.

5. Oxkonozuueckue nuwu (6 uacos)

buocdepa — onHa u3 BakHemmx o6osiouek 3eMiu. UTo Takoe «3KOJIOTHMYECKHUe
HUIIM» W Kak OoHU ¢opmupytorca? DopMHUpoOBaHUE 3HAHUNM MO OMOPa3zHOOOPa3MUIo
KU3HEHHBIX  (OpM,  TOBENEHYECKHX  MPUCTIOCOOJIEHUN,  MoJaupUKAIMOHHAS
U3MEHUYMBOCTh (Ha 0a30BOoM ypoBHE). PacTuTenbHbie co00IIecTBa U UX TUTIBL. PazBuTue
Y CMEHBI PACTUTEIBHBIX COOOIIECTB.

UccnenoBarenbckue paboOThl «IKOJOTUYECKUE HUIIMU BOKPYT TEOS — OMUCAHUE
dakTopoB OKpyKaromel cpens». HMccmenoBaTenbckue padoThl «DEHOTOTHUECKHE
HAOTIOACHUS.

Moaysb «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiaccsl (34 1aca)
1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

Uro-Takoe pacTeHUEBOJACTBO: OCHOBHBbIE (DAaKTOPhI BBIPAIIMBAHUS PACTECHUM.
Ucropust pazButus arpoxumudeckux 3HaHui (padotsr M.B. Jlomonocosa, HO. JInbuxa,
byccenro, B.B. /lokyudaeBa, K.A. Tumupssena, I1.A. Kocteiuera, JI.H. [IpsHuiiankoBa
u jp.). [Ipaktuueckas padota «bouka JInbuxay.

2. Azpomexnuueckuil 3xcnepumenm (3 uacos)

[IpaBriia TOCTAaHOBKM arpo3kcriepuMeHToB. [locTaHOBKa HSKCIEPUMEHTOB C
pacTeHusIMA. BBIOOp TEMBI, COCTaBICHUE TUIIOTE3bI, eI W 3a71ad SKCIEPUMEHTA I10
BBIDAIIIMBAHUIO DPACTEHWW B KOHTpoimMpyeMou cpene. KoOHTponu, HOBTOPHOCTH,
npoBeleHue HKcrnepuMeHTa. llnanupoBanue skcnepuMenTta. OuLeHKa pe3yiabTaToB
skcniepuMenTa. MccnenoBarensckas padora «®DakTophl, BIMAIONIME HAa MPOpacTaHUE
ceMstH (pPOCT ITPOPOCTKOB)».

OcBO€HME TEXHOJIOTUH KPYTJIOTOJIMYHOIO BBIPAIIMBAHUS CAJIaATOB U MUKPO3EJICHH



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBUSX. COOp YCTaHOBKHM JUIsl BbIpAlllUBaHUS
pacTeHU B KOHTPOJIUPYEMBIX YCIOBUSX.

3. Ponv xumuueckux znemenmos ¢ numanuu pacmenuii (10 uacos)

Bona. PactBop. BriTskka. AHHOHBI, KAaTHOHBI, 3JEKTPONPOBOAHOCTh W pH
pactBopa. Ponp XUMHYECKMX 3JIEMEHTOB B TNUTaHuWUM pacteHud. [lomyuyeHue
NUTATENbHBIX BELIECTB pacTeHusiMu. l[IpakTuueckass padbora «Cxembl MUTATEIbHBIX
pactBopoB. Pacuer 103 yaoOpeHuit 111 MUTATEIIbHBIX PACTBOPOBY.

YnoOpeHusi: opraHuyeckue, MHUHEpaJbHbIE, MHUKPOOUOJIOTHUUECKUE. THIIBI
NMUTaHus pacTeHud. Bo3zgymHoe W MuHEpaibHOE (KOPHEBOE) MHUTAaHUE PACTEHUM.
TpaHCIIOPT NUTATENIBHBIX BELIECTB PACTCHUM: BOCXOIAIIMH W HUCXOISIIIMNA TOK.
Baxwneimue kanuitaeie, pochopHbie U a30THBIE YI0OpeHUs, X cBoicTBa. [IpocThie u
cinoxueie ynoOpenusi. [lpaktuueckas pabota «IlpaBuna cmemmBaHus ya00peHUN»
[Ipaktuueckas padota «llutanue pacTeHUI: TEXHOIOTHS TPUTOTOBICHUS TUTATEIHHBIX
PacTBOPOB VISl PA3HBIX KYJIBTYP».

Poct u pa3BuTue pacTteHwmii: 3Tanbl OHTOTeHe3a, ()aKTOPhI, BIUSIOIMIME HAa POCT
pacTeHuil: CBET, TYyCTOTa IMOCaJO0K, nuTaHue, cyoctpar. IIpakrtmueckas pabota
«MOHUTOPHUHT MUHEPAIBHOTO TUTAHUS PACTEHUAI.

Oco0eHHOCTH TMHTAaHHS PACTEeHUH a30TOM. A30T M €ro 3Ha4eHWE B KU3HU
pacrenuid. @opMbI a30Ta U UX NMPEBPALICHHUE B ITOYBE.

Ucrounnku  dochopa st pacteHus. 3HadeHue  (Gochopcoaepirammx
coequHeHH B  KieTke. Ponb  Makpospruyeckux —coeauHeHwit  ¢docdopa B
HHEPreTUYeCcKOoM OOMEHE.

Bnusinue kanuss Ha (Quanueckue CBOWCTBA MPOTOIJIa3Mbl, Ha (EPMEHTHI
YIJIEBOJIOPOJHOTO OOMEHa, CUHTE3 OEJIKOB U Jip. PoJib Kanus B mojjiepKaHuU HOHHOTO
OaslaHca B TKaHsX, B MPOIECCaX CaMOPETyIISIUH.

Perynaropnas u cTpykTypooOpa3zoBareibHas pOJb KajblUsi. Y4YacThe B
00pa30BaHUM KJIETOYHOW CTEHKH, MOAJACPKAHUU CTPYKTYPhl MEMOpaH U PEryJsiius Ux
IPOHUIIAEMOCTH.

3HaueHne MarHus B MeTabonm3Me pacTeHuil. MarHuii B cocTaBe XJopoduiuia,
CXOJICTBO XJIOpO(hUIUIa U TeMOTJI00MHA KaK CBUJIETEIHCTBO €IMHCTBA OPTaHHYECKOTO
MHpa.

Cepa W ero OCHOBHBIE COEJUHEHHS, UX POJb B CTPYKTYPHOH OpraHu3aluu
KJIETKH, Y4aCTUE B OKUCIIUTEIIbHO-BOCCTAHOBUTEBHBIX PEAKIUSAX.

Mukposnementsl. [IpencraBieHuss 0 pojid MHKPOIJIEMEHTOB B MeTaboJMU3Me
pacteHuil. OCOOEHHOCTH MOCTYIJIEHUS MHUKPO3JIEMEHTOB B pacTeHus. CHHeprusMm u
AHTArOHMU3M 3JIEMEHTOB TUTAHUSI PACTCHUH.

PactutenbHass nuarHoCTHKa W METOAbI HACHTU(UKAIUM HEAOCTATKa/M30BITKA
anemeHToB nutanus. [Ipakruueckas padota «PacTurenbHas qUarHOCTUKAY.

Uccnenosarensckas pabora «OlleHKa COCTOSIHUS KOMHATHBIX —PAacTeHH,
pacTeHHil Ha IIKOJIBHOM TEPPUTOPUM, YCTAaHOBKA TMPUYMH MATOJOTMYECKUX
COCTOSIHUU (TIpU



HAJTYHHN )».
UccnenoBatenbckass padota «OleHKa BIMSHUA PA3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIEHUE PA3IUUYHBIX TOJKOPMOK)».

4. Pezcynamopul pocma pacmenuii. 3awyuma pacmenuil (2 uaca)

[Tonsitue o perynsaropax pocra pacteHuil. CTUMYISATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEIUIMHBI, IUTOKUHUHBI). WHrHOUTOpHl pocta pacrenuii: 1.
npupoiHbie (abclM30Basi KUCIOTa U HEKOTOpbIe ()EHOJIbHBIE BEIECTBA (MKyMapoBasi,
KOpUYHAs, CaJUIIOBasi K-Thl), 2. CHHTETHYecKHe (MOp(haKTUHBI, pETapAaHTHI,
ne(dOJIMaHThl, JECUKAaHThl, repounuabl). DUTOMOHUTOPUHI W OIEHKA COCTOSIHUS
pacteHuii. CoBpeMeHHblEe  CcrHocoObl ~ MOHMTOpUHra. IlpakThueckas  pabota
«DUTOMOHUTOPUHT M OLEHKAa COCTOAHMS pacTeHud. CoBpEeMEHHBIE CIOCOOBI
MOHUTOPHUHTa.

Uccnenosarenbckas padora «BnusiHue retepoaykCcuHa Ha nmpopacTtanue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IMUHBIX PACTEHUI.

3amura pacTeHUN OT Bpenuresneill: ocHoBbl Omomerona. Ilpaktuueckas pabora
«HCeKkTapuu: nIpaBuiia U yCIOBHS pa3BEAEHUS MOJIE3HBIX HACEKOMBIX).

5. Boonaa, necuanas u NOY6EHHAA KYAbmypbl, UX HPUMEHEHUE &
svipawiueanuu pacmenuil. Quzuonozusn pacmenuii (4 uaca )

BoaHas, mecuaHasg W MOYBEHHAas KyJIbTYpbl, UX NMPUMEHEHUE B BBIPALMBAHUU
pacrenuid. IIpoBenenue Boasl B KOopHE M creOne pactenmid. [IpakTmdeckas pabota
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHHil: CTPOEHUE YCTBHIL: (PAKTOPbI, BIMSIOLIME Ha UX
PacKpbITHE W 3aKpbITHE. 3HAUYEHUE MEXaHW3Ma PETYJSIMM WCHApEeHUs BIIaru
pactenueM. Ilpaktuueckas pabdora «llpuroroBieHue mnpenapara yCTbUI[ METOJIOM
CIETIKA.

HccnenoBarensckue paboThl: «BiusHUE YCIOBUH COIEp)KaHUS pacTeHHUH Ha
KOJIMYECTBO YCTBUI.

®doTOCUHTE3 — YHHMKAJIbHBIA MpOIlECC pacTeHUi. TemMHOBasi W cBeToBas (a3bl
¢orocunTesza. 3HaueHne (HOTOCHHTE3a TS )KUBBIX OpraHu3MoB. lIpakTuueckas pabora
«DyHKIMOHANBHAA ~ JMArHOCTMKA PAaCTEHWH 1O  aKTUBHOCTHU  XJIOPOIUIACTOB)
UccnenoBarenbckass pabora «Ompenenenune xjopobuwmia A u b, omesHka
(OTOCMHTETUYECKON aKTUBHOCTH PAaCTEHUI U (DaKTOPOB, BIUSIIOUINX HA HEEY.

@akTOphl POCTA PACTEHUM: BO3AYX M a’pauus. [logzemMHoOe AbIXaHWE PACTEHUM:
COCTaB TOYBEHHOI'O  BO3/Ayxa, ra3zooomeH. ['a3oo0mMeH mnpu OecCrOYBEHHOM
BbIpamuBanuu. [Ipaktuueckas padora «Aspauus, CO2 u O2. J[pixaHue pacTEHUI».
[Ipaktuueckass pabota «JIpixaHue pacTeHHil: OLIEHKa HWHTEHCUBHOCTU JbIXaHUS
PAaCTEHUH U IIOJ0BY.

HccnenoBartensckue paboThl: «BausHue crnocoba BelpaliuBaHMs (COCTaBa
NUTATEIbHOW CMECH, CXEMbl BHECEHUS) Ha POCT U PAa3BUTHS Pa3IMUHBIX PACTEHUI.



6. Kyavmypnuwvie pacmenus. Coepemennsvie acnekmul ceaexyuu (10 uacos)

Kak denmoBek cranm wucnosib3oBaTh pacteHusi? CBsi3b pa3BUTHSL [UBUIIU3AIUU
YeJIOBEKa M OJIOMaIllHMBaHus pacteHui. [Jomectukanus. Juckyccus «Jlomectukanus,
BCE JIM PpACTEHUSI U OSKUBOTHBIE, KOTOpPBIE JKUBYT PSJIOM C YEJIOBEKOM UM
OJIOMAIITHUBAIOTCS? MOXKHO JIU CUUTATh TapakaHa OJOMAITHEHHBIM KUBOTHBIM 7»

HacnencTBeHHOCTh M1 NBMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPTraHU3MOB.
N3menunBocth. Bunbl m3meHunBocth. llpakTuyeckas padora «MonudukanmoHHas
U3MEHUYMBOCTb (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

['en — MaTepHalbHBII HOCUTEIb HACJIEACTBEHHOCTH M H3MEHYUBOCTH.
HyxnenHoBeie kucioThl. JIokanu3anus r€HETHYECKOTO Marepuana B KieTke. [leneHue
kietok. Permmukammst  JIHK.  OcHoBHas  jmorma  MOJIGKYJSIpHOM — OHMOJIOTHH.
Tpauckpunims. Tpaucmsiuus. Mytarun. [lpaktuueckas pabora «I'eH — HHCTpYKLHUS 11O
cOopke KIIeTKH (Ha Oucepe win KOHCTpYKTope)». [IpakTuueckas padorta «Myrarusi Ha
OytepOpose (1000M OOBEKT M3 Mpeablaylield padoThl, TJle U3MEHEHHE HHCTPYKIUU
MPUBENIET K U3BMEHEHUIO BHEIITHETO BUIa 00BEKTA)».

D¢ dexT OyThUIOYHOTO TOPJBIINIKA U TEHETHYEeCKOoe pa3HooOpasue. Uto Takoe
reHO0aHk? 3ayeM COXpaHATh N'EHETHYECKHE pecypchbl pacTteHuN? OCHOBHBIC CITOCOOBI
COXpaHEHMS TEHETUYECKUX PECYpPCOB pacTeHUH (ex situ u in situ).

3nauenue pabor H.M. BaBumoBa. 3ak0oH  TOMOJIOTHYECKUX psioB. LleHTpsI
IIPOUCXOXKJICHHUS KynbTypHbIX pacrenud H.M. BasuwnoBa u ILM. JXKykosckoro.
[Tpaktruueckas pabora o rpynmnam «OTKy1a Ha HaIuX CTOJIaX (PYKTHI/OBOITH/3TIAKI.

OcHoBHble MeTOAbl cenekiuu. ['udpuauzanus. Popmbl ordopa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIIUU: YIYUIICHUE YPOXKAUHOCTU, YCTOUUHMBOCTH K OMOTUYECKUM U
abuotndeckum (axkropam. [Ipaktudeckas padora «BripamuBaem ropox. Kak mpoectu
CKpEILUBAHUE Yy TOPOXa.

Ecte mm xu3ap B npobupke? buoTexHomorus KyJbTypHBIX PpacTEHUH.
UccnenoBarenbckasi pabota «BeIpamuyBanue pacTeHuii B TPOOUpPKE» (MOXKHO
BOCIIOJIB30BAaThCA PE3YyJbTaTaMU MPEABIAYIIMX SKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATENbHBIX PACTBOPOB JJIS PACTCHUI).

Kak  dyemoBek  moxker  MomuduuupoBaTh  pacTeHusi?  ['eHeTnueckoe
penaktupoBanue. COBpEMEHHbIE  MOAXOAbI M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHusi  pacteHuil. [Ipaktuueckas pabora  «I'eHOMHBIE  HOXXHHIIBI
(MmonenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvnasa npooykuus. (4 uaca)
Hanzemnuble u mozemMHbie opranbl pactenuid. [loder u Bugon3MeHeHHbIH To0er
pactenuii. CriocoObl pa3MHOKEHUS PACTEHUH.
[lorsiTHE © KavecTBe TPOAYKTOB TUTaHWs. [IpoOieMbl  KOHKYpEHIIHH
OTEUYECTBEHHBIX MPOAYKTOB MUTAHUSI C UMIIOPTHRIMU. JIOTHCTHKA TOCTaBKU U CPEACTBA



COXpaHeHHus1 NpoaykToB nuTaHus. [lpaktuyeckas paborta «llpenenbHO nOMyCTUMBIE
kounentparuu (I1IJIK) u Meroapl KOHTpoJsi 6€30MaCHOCTH PACTUTENBHBIX MPOIYKTOB
UTAHUS.

Mukpo3eneHb: noJIe3HOCTh U TexHonorus. MccnenoBarensckas padora «OneHka
KauecTBa BhIPAIICHHON MUKpO3eIeHU» (1100 CBOS, IMOO U3 MarasuHa).

XUMHYECKHM aHanu3 IPOIYKLHUH. OcHOBBI CHEKTPOPOTOMETPUH.
[NotenmomeTtpus. Xpomatorpadus. [Ipakruueckas padbota «MeToabl OLIEHKH KayecTBa
PACTUTENBHOW MPOAYKUMU: XPAHEHHE W COXPAHHOCTbh MUTATEIbHBIX BELIECTB» (I10
JOCTYITHOMY 00OpY/I0BaHHUIO).

UccnenoBarensckas pabora «Onpenenenne ButamuHa C MeTOoqOoM 0OpaTHOIO
TUTPOBAHUS B IUIOAX HA PA3HOM CpPOKE (CIIOCO0E) XpaHEHUS».

Monyan «buorexnosorus» 7-8 kiaaccni (34 yaca)
1. Buomexnonozus (2 uaca)

[Tonsitue OuoTexHONMOTMU. 3aueM 4YeJIOBEKY OHOTEXHOJOTMH, B 4YeM UX
OpEeUMYIIECTBO  Meped  XUMHYECKMM  CUHTe30M.  OCHOBHBIE ~ OMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBILIUICHHbIE MHUKPOOPTaHU3MBbI, KJIETKM W TKAaHU PpACTCHHIH,
KUBOTHBIX M 4YeloBeKa, Owuokatamm3atopsl. [Ipaktudeckass pabora «IIpumepsr
OPUMEHEHUS! OMOJIOTUYECKUX OOBEKTOB B TBOCH JKU3HM.

Ceipbe 111 OMOCHHTE3a M OlLIEHKa ero OWOoJoru4eckoil meHHocTh. OCHOBHBIE
UCTOYHUKHM yTiepoaa, as3ora, (ocdopa, MHUKpodsneMeHTOB. VccienoBaHue HOBBIX
MCTOYHHUKOB ChIpbs (BKJIFOUAsi BOIIPOCHI €r0 MPeBAPUTEIbHON 00paboTKH), pazpaboTKa
HOBBIX IUTATEJBHBIX CpEJ, B TOM YHCJE BKIIOYAIOLUIUX OUOCTUMYJISTOPBI U JApYyrue
AJIEMEHTHI YIIPABIIEHUS U ONITUMU3ALIUU [TPOLIECCOB OMOCHHTE3a. MeTo1bl ONITUMU3ALUN
NUTATEJIbHBIX CPEN.

2. Mukpoouonozusn (6 uacos)

[TonoxeHue MpPOKapuOTOB B CUCTEME opraHudeckoro wwupa. CrTpoeHue
OakTepuanbHOU KieTku. Knaccudukanus Oakrepuid. Mopgonorus 0akrepuid. IIpocteie
U CJOXHBIE METOJbl OKpamuBaHusi Oakrtepuil. ®usnonorus OaKTepuil: NUTaHUE,
IbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApXeu (3KCTPeMO(PHIBHOCTD,
0co0eHHOCTH cTpoeHus kieTku). JlaboparopHas pabota « DUKCUPOBAHHBIE MTpeNapaThl
Oaktepuil. Omnpenenenre (GoOpMbl  MPEAIOKEHHBIX KYJIbTYP MHKPOOPTaHHU3MOB,
UCTOJb3ysl NPOCTOM MeTol okpacku» JlaboparopHas paborta «OrmpeneneHue Tuma
KJIETOYHON CTEHKU METOAO0M OKpaluBaHus 1o ['pamy» (pu HAJIMYMKU PEAKTUBOB).

MomnouHokucinoe u cnuproBoe Opoxkenue. DoroTpodHble U XEeMOTpPOQPHBIC
Oakrepuu. KuHermyeckoe  omucaHue  mpolecca pocTa  MHUKPOOPTaHH3MOB.
OKCHOHEHIIMAJIbHAass ~ MoAenb  pocta. KuHernka ruben  MHKPOOPraHHU3MOB.
JlaGoparopHas pabota «IIpuroroBienne NpuKU3HEHHBIX MMPENAPATOB MOJIOYHOKHUCIIBIX
OaKkTepuii».



[TaTorennsie 6akTepun. UymHas najoyka v 4epHasi CMepTh, OOTYIU3M, CTOJIOHSIK,
Tybepkyne3. Ucropust 60pbObI ¢ 6akTepuanbHbiMu nHbekusaMu. JlabopatopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamku [lerpu». Jlaboparopras pabota «Beiaenenne 4ucToit
KyJabTypbl Oaktepuil. Meton pasBeieHuidl. MeToJ HMCTOIIAIOMIETO  IITPUXA.
JlabopatopHast pabotra «Mopdosorndeckass XapakTEPUCTHKA BBIICICHHOW YHCTON
KYJbTYpPbl: XapaKTepPUCTUKA KOJIOHUU, PopMa OaKTepuil, TUI KJIIETOYHON CTEHKI.

Boiina 6eckoHEYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JEHCTBUI
aHTUOUMOTUKOB. MexXKileTouHass KOMMYyHUKalus Oaktepui. YyBCTBO KBOpyMa.
JlabopatopHasi pabotra «CpaBHEHHME pPOCTa MHKPOOPraHHM3MOB Ha 4Yalike 0e3 U C
noOapiieHus aHTHOMOTUKOBY VccnenoBarensckas pabora «IloMck MUKpOOPraHU3MOB
o0JagaronMX aHTArOHUCTUYECKOW aKTUBHOCTBIO.

[Ipumenenue Oaktepuili dyenoBekoM. KunHernueckoe onucaHue OWOCHUHTE3A
IPOJYKTOB MHUKPOOPraHM3MamHu. bakTepuu, KOTOpbIE MOTYT paszjiararb IUIACTHK.
UccnenoBarenbckas padora «BwlmeneHne MOJOYHOKHUCIBIX OaKTEpHUM, HCCIICTOBAHHE
WX aKTUBHOCTU».

Mukpoopranu3mMbel B arpoOMOTEXHOJOTUU. VICKyCCTBEHHBIE — aCCOIMAINH
pacteHnii ¢ MukpoopranusMamu. MccinenoBatenbckas padota «Beigenenue Oaktepuii
NIOJIE3HBIX JUJI PACTEHUI.

3. Jykapuomuueckue opzanusmvl 6 OUOMEXHO02UU (njlecHegvle 2puodbl,
oposcrcu, 600opocau) (6 yacos)

[1necHeBbie TPpUOBI MPOTYIIEHTHI OMOJOTMYECKH aKTUBHBIX BEIIECTB.

OOmast xapakTEepUCTHKa APOXOKEH caxapoMuileToB. VcTopus ucnonb3oBaHUs
JPOXOKEH B TPATUIIMOHHON OMOTEXHOJIOTHH. TEXHOIOTUU BUHOIETHUS U XJIeOOTEeUeHNs,
CHeIMaIN3UPOBAaHHBIE Pachl Ipoxked. Metabonu3Mm apoxokeit. Peakiys cniupToBoro
opoxenus. Jlabopatopuas paborta «Ilomcuer kmetok apoxxkeil B kamepe [opsieBay.
JlaboparopHas pabora «OOHapyKeHHE MPOAYKTOB CIIHUPTOBOTO OPOKEHUS: 3THUIOBOTO
CIIUpTa MU YIrJEKucaoro raza». I[loaydeHue BTOPUYHBIX META0OJMUTOB B JPOXOKaX.
JIpox>Ku Kak MpoAyLieHThl OUOoTOIIUB. [Tomydenue 1eneBbix OeIKOB B APOKKAX.

OcoOEHHOCTH BEreTaTUBHOTO U TOJIOBOIO Pa3MHOKEHUS Y JAPOAKEH, 3HAUCHUE
W3YUYEHUs] MUTO3a W UUTOKWHE3a ISl ONTUMHU3AIMU MPOLECCOB KYJIbTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, TOHUMAHUS IPUYUH MATOTEHHOCTU JPOAOKEH U rpuOOB, MOUCKA
MUIIEHEH (QYHTHIMAOB M pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  IMPEMApaTOB.
Jlabopatopnass pabora «HaOmtogeHue  pa3sMHOXKEHHSI  JIPOXKKEBBIX  KIIETOK».
[Ipaktuueckass pabora «llomydyenue TBopora u kKedupa Ha OCHOBE MOJOYHOKHCIBIX
Oaxtepuit». [IpakTudeckass padbota «OCHOBHBIE BHJBI KBaca M HMX XapaKTEPUCTHUKA
«JIpo’XKM U MOJIOUHOKHCIIbIE OaKTEpHH, MPUMEHSIEMBbIC NJIsi MPOW3BOJCTBA KBACA».
[Tpaktrueckas pabora «CpaBHUTEIBHBIA aHAIA3 Pa3BUTHS JPOXKIKEH B adpOOHBIX U
aHadpOOHBIX  ycioBusx». [lpaktmueckas pabora «MeToapl OIEHKH CBOWCTB



XJIEOOTIEKapHBIX JIposkked. OCcOOCHHOCTH TMPUMEHEHHS MPECCOBAHHBIX, CYIICHBIX M
MHCTAHTHBIX Jpoxokei». MccnenoBarenbckas pabora «BnusHue QU3NKO-XUMUYECKUX
(akTOpOB Ha KayeCTBO OMOTEXHOJOTHYECKON MPOAYKIMH (KBac, kehup, Chip, Xiaed u
Tp.)».

Bonopocinu — mepcneKTUBHBIA OOBEKT JUIsl TIPOM3BOJICTBA O€lika M YIJICBOJIOB.
buorexHomornyeckre MeTo/bl OUYUCTKU TBEPABIX, KHJIKUX OTXOJIOB M Ta3000pa3HBIX
0TX0/10B TMpou3BOACTB. CTouHble BOJbI. CXeMbl OYHUCTKH. BHOPUIBTPBI, a3pOTEHKH,
METAaHTECHKHM, OKCUTEHKH. AKTUBHBIA WJI U BXOJSIIME B HET0 MHUKPOOPTAHU3MBI.
Hcnonbp3oBanne BOJOPOCIIECH B OYMCTKE CTOUYHBIX Boa. MccnmemoBatenbckasi pabora
«Bnusiaue ¢pusnko-xumuueckux paxropos Ha pocT Bogopociu (Chlorella vulgaris)y.

4. Hacneocmeennan ungpopmavus (4 uaca )

HacneacTBeHHOCTh U M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Buawsl u3menuuBocTh. I[lpaktuueckas pabora «MoaudukanmoHHas
U3MEHYUBOCTD (JTUCThSI, UTOJIKU C OJHOTO JEPEBa)».

I'en — MarepuanbHBIM HOCHUTEIb HACICJICTBEHHOCTH M  HM3MEHYMBOCTH.
HyxknenHoBble KUCIOTHL. JIoKanu3aluys reHeTHYeCKOTo Marepuana B KjieTke. JleneHue
kierok. Pemmmukamus JIHK.  OcHoBHas  morma  MOJEKYJIsIpHOHM — OMOJIOTHH.
Tpanckpunmus. Tpancnamus. Myrtamuu. [Ipaktudeckas padora «I'eH — HHCTPYKIIUS TI0
cOopKke KIIeTKH (Ha Omcepe mim KOHCTpyKTope)». IlpakTudeckas padora «Myrtarus Ha
OytepOpone (Mr000i OOBEKT W3 MPEABIAYIIeH padOThI, TAe W3MEHEHUE HHCTPYKIIMH
NPUBEJIET K U3BMEHEHUIO BHEIIIHETO BU/Ia 00BEKTA)».

5. Bupyconozus. (3 uaca)

[TonoxeHue BUPYCOB B CUCTEME OpraHMYecKoro Mupa. CTpykTypa 1 XUMAYECKHMA
cocraB BupycoB. Knaccudukanuss BupycoB. Penpoaykuust BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (priibMa O BUpYcCaXx.

Bupycsl - Bo30ynurenu nHdekmonubix 0one3neil. OnkoBupychol. bakrepuodaru:
CTPOCHHME, CBOWCTBa, mnpumeHeHue. lIpaktuueckas pabora. «Meton pa3BeaCHUI
[Ipaktuueckas padora. « TurpoBanue 6akrepuodarony.

buonorudeckue MeTo 161 00pHOBI C BUpyCaMH.

6. I'ennas unsicenepusn u ouomexuoozuu. (4 uaca)

OcHoBbI TeHHOM uHXeHepur. Bekrtopa. Creunduyeckue GepMeHTHl OaKTepuil.
[IpakTtuueckass pabotra «OHIOHYKIEa3bl PECTPUKIUHU (paboTa € HYKICOTUIHBIMHU
MOCJIEIOBATENIbHOCTAMU Ha Oymare).

buoTtexHonoruu npoaykuuu O0eIKoB B OaKTepUaNbHBIX KyJIbTypax. JlocTuxKeHus
TeHHOW WHXKEHEPUU U OUOTEXHOJIOTHUH.

CRISPR/Cas — cucremMa aJanTUBHOIO HMMMYHHUTETa OakTepuil H apxeil.



[Ipaktuueckas pabora «I'ennsie HOxHHIIBI - CRISPR/Cas (MogenupoBanue Ha Oymare)»

I'MO. Metoast nonyuenus: [ MO. Urpa-nuckyccus «Beivrpaii rpaHT Ha co3JaHue
I'™MO».

7. Buomexnonozuu 6 sxcueommnosoocmee (4 uaca)

JlomecTuKkaiyss OCHOBHBIE JIOMAIIIHUE KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
10 JIOMECTUKAIIUM KUBOTHBIX (JIMCUIIA, HOPKA U JIp. — IKCIIEPUMEHTHI HAYyYHOM IIKOJIBI
akanemuka bensera). luckyccus «JlomecTukarus, Bce JIM PAacTeHUS M KUBOTHEHIE,
KOTOpBbIE KHUBYT PSAOM C YEJIOBEKOM HM OJIOMAIIHUBAIOTCSA? MOKHO JIM CUUTATh
TapakaHa OJIOMAIlTHEHHBIM >KUBOTHBIM 7).

CoBpeMeHHBIE METOJIbI B KHBOTHOBOJICTBE: TpAHCIUIAHTAIMS SMOPHOHOB,
XUMEpHBIE  JKHBOTHBIE, KIOoHUpoBaHue. IlpakTmyeckas pabora «MeToauka
KJIOHUPOBaHUsI (MOJIeIMpOBaHue Ha Oymare).

OcHoOBHbIE 0O0JIE3HU JKMUBOTHBIX W POJb NATOTEHHBIX MHUKPOOPTaHU3MOB U
Napa3uToOB B Pa3BUTUM 3a00JICBAHUM JTOMAIIIHUX )KUBOTHBIX U OCHOBHBIX Mepax O0phObI
C HUMHU; POJIb MOJIE3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me KMBOTHBIX. [lonoxurenbHoe
U 1T000YHOEe (OTPHUIIATENIbHOE) BO3JCHCTBUM AHTHOMOTHMKOB HA OpPraHu3M B XOJI€
JeYeHUsl JKMBOTHBIX; 1€MW M 3aJlaud BETEPUHAPUU. DBHOTEXHOJIOTHS KOPMOBBIX
npenapaToB. [Ipaktuueckass pabora «CocTaBiieHHE pallMOHA MUTAHUS KUBOTHOTO,
pacueT pacxolioB Ha cojaepxkanue». HccienoBarenbckas pabora «OlieHKa KadecTBa
MOJIOYHOM TTPOAYKIII.

8. Buomexnonozuu ¢ pacmenuesoocmee (5 uacoe)

OcHoBHBIE MeTOnbl cenekiuu. [ubpumuzamus. Dopmbel ordopa. OCHOBHBIE
HAIPaBJICHUS CEJICKINH: YIYUIIeHHUE YPOKAWHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
abuotnyeckuMm ¢aktopam. [Ipakruueckas padora «BwipamuBaem ropox. Kak nposectu
CKPELIMBAHUE Y TOPOXaA».

OCHOBHBIE MOJXO/Abl CEJIEKIMU U OHOTEXHOJOTUM KYJIbTYPHBIX PaCTEHUN,
['mbpunuzanus, oTAaJeHHass THOpUIM3AIUsA, HUCKYCCTBEHHbIH OTOOp, TreTepo3uc,
TpaHcopmaiusi, MyTareHe3, reHeTUUECKOoe pelnakTupoBaHue). Mcropusi cenekiuu B
Poccuu 1 Mupe, UCTOpus pa3BUTHUS BaXXHEUIIIUX COPTOB KYJIBTYPHBIX PACTCHUMU.

Kak genoBek MoxeT MoauduimpoBath pacteHus? ['eHHast HHKeHepUs pacTeHUM:
Urto Takoe reHeTHYecKas WHXKEHEpUsl pacTeHuil. TpaHCreHHble pacTeHus. MeTozsl
nonyyerusi.  OOpa3zoBaHue  omyxojied y  pacTeHuil.  ArpoOakrepuanbHas
tpanchopmanmsi:  Ti-mnasmuabl.  Tenst  T-JIHK.  MonekynsipHo-reHETHUECKUE
MexaHu3Mbl TpaHchopmanmu. ['eHeTndeckoe penakrupoBanrue. COBpeMEHHBIE TTOIXO0 bl
U JOCTH)KEHUSI  TeHETHYECKOTO  peJakTupoBaHus  pacteHuil.  [Ipaktuueckas
pabota
«I"enomHBIC HOXHUITBI (MOAeUpoBaHue padboThl cuctembl CRISP-Cas).

Ecte n1m xu3Hp B mpoOupke? bBHOTEXHONOTHA KYJbTYPHBIX PaCTEHUM.



UccnenoBarenbckasi pabota «BeIpamuBaHue pacTeHuid B TpoOupke (MOXKHO
BOCIIOJIB30BAaThCSl  PE3YyJbTATAMU MPEABILAYIIUX OSKCIIEPUMEHTOB II0 COCTABJIEHUIO
MUTATEIbHBIX PACTBOPOB JJI1 PACTEHUI )».

Monyab «MoJsiekyJasipHble OCHOBBI (P3HOJIOTHH M (PAPMAKOJOTHI» 9 KJ1acce
(34 yacoB)

1. @u3uonozuueckas xumus. (10 uacos)

BBenenne. buorennnie snemenTsl: opranorensl: O, C, N, H. AxtuBHbie (hopmbl
KHCJIOPOJIa, UX IOJYyYEHHE, HEUTpaIn3als.

MakpoaJIeMEeHTBI: TPOIEHT COJEPKaHMSI B OpPraHu3Me, BBINNONHsIeMass QyHKIUS,
comepkaHue B mpoaykrax nutaHus. Ca2+ - cBs3bIBaroNIMe OENKH, JEMOHUPOBAHUE
KaJIbLHUSI, PETYJSINUS YPOBHS KaJIbLHKS B OpraHU3MeE: TOPMOHBI ITOYeK. Mg — cTpoeHue
xJopouiia, ero akTUBAIKS COTHEYHOU YHEPTUCH.

MUKpORJIEMEHTBI: B KaKMX MOJIEKYJaX COJAEPIKATCS, BBIMOIHSAEMas (yHKIIHS,
colepkaHue B NMpoAaykrax nutanus. [locmencTBus nepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBaumBaemble THUNBI COCIWHEHUW Kene3a. [ eMOmpoTerHBl, TE€MOIMAaHUH,
uutoxpoMbl. Cu — YCBOEHHE UM TPAHCIOPT MeAu. benku, coaepkamme Meab.
[TaTonorunueckue cuHapomMbl MeHke 1 BuibcoHa, cBsI3aHHbIE C META00IM3MOM MEIH.

Tokcuunble sneMeHThl l[lepuonnyeckor cUCTEMBI Ui OpraHusMma. BiusiHue
HEJOCTAaTKAa MaKpO U MUKPOA3JIEMEHTOB HA KUBBIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KonmumyecTBeHHass ~ OLIEHKa  COJAEpKaHUS
MHUKPO3JIEMEHTOB WJIM BUTAMHHOB B MUILIEBBIX MTPOAYKTaX)»

XKupsl. 3a00eBaHus 4enoBeKa, CBSI3aHHBIE C HAPYIICHUSIMU KUPOBOTO OOMEHA.
Jucnmunuaemun.

VYrneBoasl. 3aboseBaHUs YEIOBEKA, CBSI3aHHBIE C HAPYIICHUSMHU YTJIEBOJIHOTO
obmena. CaxapHblii TuadeT.

benku. Crtpoenue. 3aboyieBaHHMsI YEIOBEKA, CBA3aHHbIE C HapYLICHUAMHU
oenkoBoro obmeHa. @ynkuuu OenkoB. PepmenThl. Mexanusm aeiictBus. Kitacchbr
dbepmentatuBHbiX peakiuid. Kodepmentsl. Ilpaktudeckoe 3anstue «KauecTBeHHBIE
peakuuM Ha OpraHuyeckue MoJieKysb». [IpakTudeckoe 3ansaTue «/leHarypanus
oenkoBy» [IpakTuueckoe 3ansrue «M3yueHne akTUBHOCTUA aMUJIA3bD».

BuTtaMuHbI KUpPOpACTBOPUMBIE, BOJOpAaCTBOpUMBIE. [IpeBpaliieHrne BUTAMUHOB B
aKTUBHBIEC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcCHOBHBIE THUIIBI META0OJUYECKUX peakluidl. bHodHEepreTHyecKkue MpOoIECCHl.
I'mukonus. Huxn Kpebca. Ilens nepeHoca 37eKTpoHOB. OKHUCIIEHUE KUPHBIX KHCIIOT.
Karabanu3am amuHokucioT. ['mokoneoreHe3. CHHTE3 YTIIEBOJIOB, OEIKOB, >KHUPOB.
Metabonutndyeckue 3aboneBanus. lIpakTudeckoe 3ansitue «Pemenme 3amad  Ha
HSHEPreTUYECKUM OOMEH.

Knerka. [lonsatue memOpansl. @yHkiun MemOpaH. Buasl TpaHcnopTa B KIIETKY.



MewMmOpannbie opraHoujibl. 3a0oJeBaHHsA CBSI3aHHBIE C  HApyIIEHHEM padOThI
MEMOpaHHBIX OpraHeilyi, O0JIe3HW HAKOIJICHUS. THUIBI KOHTAKTOB MEXKIY KIETKAMH.
3HaueHUE MEXKKIETOYHOW KOMMYHUKAIMH U1 370pOBbS Oopranu3Ma. [IpakTudeckoe
3arsTHe «/lnanu3 (kiaetouka Tpayoe).

SAnpo. VYpoBHM  yINAaKOBKM  XpOMAaTWHAa. XPOMOCOMHBEIC  TEPPUTOPHH.
HememOpanHubie opraHouibl.

2. Moanexkynapuasa ouonozus. (10 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHOM OHMOJIOTHH.

HyxnennoBsie kucioTsl. OCHOBHBIE MPUHIUIIBI cTpoeHus. [IpakTrnueckas pabora
«Boinenenne JIHK w3 Ganana». Ilpaktudeckas pabora «Momens JIHK-opurammy.
[Ipaktnueckas pabora «Omnpenenenune kadectBa mnpenaparoB [IHK ¢ nomombro
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Matpuunble cUHTE3bl. Permnkanus — OCHOBa KIJIETOYHOIO JAesieHus. [IpuHIuIbI
perunkanuu. [Ipaktudeckas pabota «PermkaTuBHas MalldHa (Urpa-IeMOHCTPAIIs ).
[TpakTuyeckas padota «I1LP (Monens ammndukarus Ha Oymare)y.

Myranuu. Uto BbI3bIBacT n3meHenus B crpoennu JJHK. [IpuHummne! penapanumu.

Tpanckpunmus. [Ipaktudeckas padota «Cuia mpoMoTopay.

I'enernueckuii koxn. Ilpaktuueckas pabota «PemieHue 3a1ad Ha F€HETUYECKUUN
ko Tpancmsuus. [Ipaktuueckas padota «DonauHT OEIKOBY.

Opranusanusi reHoma BUpPYcOB IIpOTHBOBHpYCHBIE CpEICTBa, MEXaHU3Mbl HMX
JIEUCTBUS.

Opranu3zanus reHoMa OakTepuit AHnTHOaKTEpUAIHHBIC IpenapaThl.
UccnenoBarenbckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX
OakTepuit» Opranuzanus Te€HOMa HYyKapuoT ['€HOMHOE peaaKkTHpOBaHHE.

[Ipaktuueckast pabora «PaboTa B COBpeMEHHBIX TE€HETHUUECKHX 0a3ax TaHHBIX.
[Ipoenenne In silico
aHaJIM3a NOCJIE0BATEIILHOCTEN TEHOBY.

3. @apmaxonozcua (14 uacoe)

[Tonsitue o nekapcrBax. [IpUHITMIBI TOAX0/Ma K TOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Meroinl. MccnenoBarenbekas pabota « IKCIIEPUMEHTHI 10
OTIPEJICIICHUIO0 TOKCHYHOCTH BEIIIECTB Ha apTEMUIUSIX).

[Tytu BBenenus JIC. @apMakoKMHETHKA JIEKAPCTBEHHBIX BEIeCTB. BcackiBaHme
(abcopOmmsi)  nmekapctB.  OCHOBHBIE ~ MEXaHHM3MBI  BcachblBaHHWS.  TpaHCTHOPT
JICKapCTBEHHBIX BemIeCTB. ['eHbl W Oenku mepBoil ¢a3el Ouorpanchopmaruu. Ilytn
BBIBEJICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpelus U dnuMuHaIms. ['eHsl u 6enku BTopoi
dazbl onotpancopmanuu. GapmakoguHamuka. [ maBHOE U MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPSMOE, HEMPsIMOe U pedIeKTOpPHOE ACHCTBHE.

Bunpbr B3anmopeiictBus nexkapctB. CHHEPrU3M W aHTaroHW3M IMPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BEMIECTB, UX PA3HOBUHOCTH.

TpancMemMOpaHHbI CUTHANUHT. THUMBI KJIETOYHBIX pelentopoB. MemOpaHHbIE:
HMOHHBIE KaHaJlbl, KaTaJIUTUYECKHE U compsikeHHble ¢ G-OelkaMu; BHYTPUKJICTOUYHBIE:
IUATOIUIA3MATUYECKUE u SJICPHBIE. MexaHu3Mbl JIMTaHI-PELeNTOPHOTO
B3auMoieicTBUs. CeneKTUBHOCTh (M30UpaTeNbHOCTh) JACHCTBUS, CBSI3b «XUMHUUYECKas
CTPYKTypa — (hapMaKoJOruyecKast aKTUBHOCTh BEIIECTBY.

@apMaKOJIOTHUYECKON MOAYJSLHMN CHHANTUYECKOW XOJIMHEPTUYECKON Meperayu.
MonekynapHblii  MeXaHU3M JIedcTBHs U (DapMakoJorhyeckue cBoiictBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMO0JI0KATOPOB u Kypapenoao0HbIX CpEICTB.
@dapMakogoruyeckass  peryyisiius ~ aKTUBHOCTM  aJIPEHEPrHYecKOro  CHHAIca.
AIpPEHOMUMETHKH, aJpEeHOOJIOKATOPh, cuMmaroauTuku. [Ipaktmueckas pabota
«BnusHue apeHalliHa Ha CEP/ICUHbIEC COKpaIlleHHs (IPOrpaMMHOE 00ECTICUCHHUE)».

MonexkynsipHass (apMaKoiorus aHTHAUIEPrUYeCKUX CpeACcTB. ['HcTaMUHOBBIE
pELEeNnTOPhl: THUIIbI, MOJEKYJsipHas opranuzaiusa. Ctabuiau3zatopbl MeMOpaH TYYHBIX
KJIETOK:  MOJICKYJISIPHBIM ~ MEXaHWU3M  JIEUCTBUS, OCOOCHHOCTH  KJIMHUYECKOTO
MPUMEHEHHUS, TOUKU TPUIIOKEHUS ACHUCTBUSI MHTUOUTOPOB JIUTIUIHBIX MEIUATOPOB.

MexaHusm JIeUCTBHS W MPUMEHEHHUE MpenapaToB, CTUMYJIUPYIOIIUX MPOLECCHI
uMMmyHHTeTa. dapmakonornyeckas XapakTEpUCTUKA WHTEPJICHKUHOB: IOJIYUYEHHUE,
MEXaHU3M JeUcTBUs, TpuMeHeHrne. OCHOBBI MAaTO(PU3UOIOTUU OCTPO(}A30BOr0 OTBETA,
Meauanus  BOCHAJIeHHs. MOJEKYISpHBI  MEXaHW3M  MPOTUBOBOCHAIUTEIBHOTO
JNEUCTBUSL  TJIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOUJHBIX  IPOTUBOBOCHAJIUTEIBHBIX
cpencts. [Ipaktuueckas pabora «['mcTogorndeckre mpenaparbl UMMYHHOUM CUCTEMBD.

[ToHsiTHE O HApKO3€ W HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
DapMaKoOJIOTUYECKasE XapaKTEPUCTUKA OTACNIbHBIX TPYINN HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh JEUCTBUSI HA IEHTpalbHYr cuctemy. lIlpakTuueckass paborta
«l'ucronornueckue npenaparsl HEPBHOU CHCTEMBD).

dusnonorndyeckui coH; ¢a3pl cHa. Buasl Hapymienuit cHa IloHsitue o
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernaparax (TUIMHOTHKAX).

MonekynsipHble acnekTbl Houuuenuuu. OnuaTHele PEUenTOpbl, MX THIIBI.
DHkedaauHbl U SHAOP(OUHBI - SHIOTCHHBIE JIUTAH bl OMTMATHBIX PEIICITOPOB.

AHTHUIICUXOTHUYECKOE JEHCTBUE, BIUSHUE HA (YHKIUIO SKCTPAUPAMUTHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIH LIEHTP, apTepUaTbHOE IaBJICHUE, IEHTP
TepMOpErysauu. MOJEKyIJISIpHbIE MEXaHU3MbI ACHUCTBUS HEUPOJIENTUKOB, BIUSHHUE Ha
no¢gaMUHOBBIEC, CEPOTOHUHOBEIE, aIPEHO- U TUCTAMUHOBBIC PEIICTITOPHI, UX JICHCTBHE HA
KJIIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHUE TKAHEBBIX MOHOAMHHOB. [loTeHnuan-
3aBUCUMbIC HATPUEBBIE KaHAJIbl KaK MHIIEHU JEHUCTBUS MECTHBIX AHECTETUKOB.
CnocoObl MHTMOMPOBAHUS TMOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU
anecretukamu. Ilpaktuueckas pabota «Kapra »skcnpeccun A0(paMUHOBBIX U
CEpOTOHMHOBBIX pELENTOpOoB B Mo3re MbImei». HWcecnegoBarenbckas pabora
«IToBeneHuyeckue TecTsl HA



peiOkax Danio rario. Caemno-temHass kamepay. VccrnenoBarensckas pabota
«IToBenenueckue TecTsl Ha pbiOKax Danio rario. OTkpbiToe noJsiey». MccnenoBarenbckast
pabota «IloBegeHdeckue TecThl Ha peiOKax Danio rario. CTaliHOe TOBEICHUE.

Moayabs «MoJieKkyJIsipHbIe OCHOBBI cejiekium» 9 kiacc (34 yaca)
1. Monexyaapuan o6uonozua. (10 wacoe)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOUM OMOJIOTUU.

Hyxneunossie kucinotel. OCHOBHBIC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boigenenue JIHK w3 Oananay. Ilpaktuueckass pabora «Mogens [IHK-opuramm.
[Ipaktuueckass pabora «Omnpenenenue kaudectBa mnpenaparoB JIHK ¢ mnomormbio
criekTpodoroMeTpuny (Ipu HATUIUU 000PYIOBAHUS).

Marpuunble cuHTe3bl. Permkamus — ocCHOBa KJIETOYHOTrO JeieHus. [IpuHuumbl
perunkanuu. [Ipaktudeckas padora «PerinkaTiBHas MalllMHa (UTpa-IeMOHCTPALIHS ).
[TpakTudeckas padota «I1LP (Momens ammudukanus Ha Oymare)y.

Myrtanuu. Yto BeI3biBaeT uamMmeHeHus B ctpoenuu JJHK. [TpuHumuner penapauumu.

Tpanckpunmus. [Ipaktudeckas padbota «Cuia mpomMoTopay.

['enernueckuii koj. Ilpaktuyeckas padota «Pemienne 3amad HAa TEHETUYECKUUN
kom» Tpancmsimus. [IpakTudeckas pabota «DonauHT GEITKOBY.

Opranuzanusi reHoma BUPYcOB [IpOTHBOBUpPYCHBIE CPEACTBA, MEXaHU3MBI HX
JIEUCTBUAL.

Opranuzanus reHoMa OakTepuii AHTHOAKTEepUaIbHbIE IIpernaparsl.
Hccnenosarenbekas pabota «Pacnpocrpanenue AHTUOMOTHUKOPE3UCTEHTHBIX
Oaktepuit»  OpraHuzamuss TreHoMa  dykapuoT ['€HOMHOe  peJakTUpOBaHUE.
[IpakTuyeckas padota
«PaboTa B COBpEMEHHBIX Te€HETHUYECKNX 0azax naHHbIX. [IpoBenenue In silico ananmza
MOCJIEI0OBATENBHOCTEN TEHOBY.

2. Moanekynapuwie ocnoevt cenemuxu (10 uacos)

[Ipenmer reneruku. Kparkas uctopuss pa3BUTHS  TPEACTABICHUS O
HACJIEJCTBEHHOCTH.

OT rena K Npu3HaKy: Kak packpacutb kota. Yto takoe npusHak? [1lyTe OT reHa o
npusHaka. Myranun. Asmenu. ['erepo3surorel MU TOMO3WUTOTHIL. J/[OMHHAHTHBIE U
peueccuBHble ayienu. PoneBas wrpa  «Amenw». HccnegoBarenbCKUl  MPOEKT
MyTareHHble (aKTOPBI.

['ensl cTposAT opraHu3M. BritoueHHe W BBIKIIOYEHUE OONBIIOIO0 HaOOpa IeHOB.
Kak kieTku mNOHUMAIOT, Kakue TeHbl JOKHBI paborath. PoneBas urpa «Cyanba
KJIETKW». ['eHbI-niepexirrouarent. [Ipaktnyueckoe 3aganne « AJTrOPUTMBI IS KIIETOK.

JIMCKpeTHOE HaclieIoBaHWE MPU3HAKOB. 3aKOHbI MeHensd: OAWH TE€H - OJIUH
npu3Hak. CxeMa CKpeniBaHus. 3aKOH €AMHO00pa3usi THOpUI0B NEPBOrO MOKOJIEHUS.
[Ipaktruueckoe 3aganue «EaumHo00pa3ue mepBoro MoKOJICHUsD. 3aKOH paclleryIeHUs



IIpU3HaKa BO BTOPOM moKojeHuH. [Ipakrudeckoe 3ananue «PacuiemieHue BO BTOPOM
nokosjeHun». MccnenoBaTenbCKuil MpoeKT «3aKkoHbl I'. MeHIens B SKCIIEpUMEHTEY.

3akoHbl MeHzens: HeCKOJIbKO TeHOB - HECKOJIbKO MPU3HAKOB. J(MurubpumHoe
ckpemmBanue. HesaBucumoe pacxoxaeHue xpomocoMm. IIpakrthueckoe 3amaHue
«Pemetka [lennera». CrienieHHOE HACIEI0OBAHHKE.

B3aumopelictBue reHOB. AJuienbHOE M HeawienbHoe. [Ipaktudeckoe 3aHsTHE
«B3auMopeicTBYS TEHOB (MOICIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue noina. [Tonoseie xpomocoMmbl. CaMiibl ¥ caMku. Biusinue hakTopoB
OKpYXarwIlen cpeapl. XpoOMOCOMHOE ompeaeneHue nona. [lojioBeie XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, crerieHHoe ¢ mojom». IIpobGiema
JOTIOJIHUTENIBHON X-XpPOMOCOMBI Y KEHIIUH. TPEeXI[BETHBIC KOILIKH.

3. Moaekyaapusie ocnoewl cenexuyuu (14 uacos)

['enpr B momymanusx: BeJukoe  paBHoBecue. llomymsmmsa.  Yactorsl
BCTPEYAEMOCTH MNpU3HAKa W awiens. YpaBHeHue Xapau-BaitnOepra. Ilpaktuueckoe
3amanue «YacToTsl amiened, reHOTUNOB M (eHOoTUNnoBy». MccnenoBarenbCkuil MPOEKT
«AHanu3 TEHETUYECKOW CTPYKTYpbl TMONyJsiiuu (HA OCHOBE 3akoHa Xap.u-
Baiinbepra)».

[Tonmynsiuy MEHSIIOTCS: YUCICHHOCTh, MUTpAIUsl U BbIOOp cympyra. daktopsl,
KOTOpbIE BBIBOJAT MOMYJSIUI0O W3 paBHOBecusi Xapnau-BaitHOepra. YmucieHHOCTh
nonynsiuuu. PoneBas urpa «Oddext ocHoBarens». PoneBas wurpa «9ddext
OyTBIIOYHOTO TopiblmKka». [peiid renHoB. Myranuu. HecnydaitHoe CcKpeluBaHue.
N3ossiust.

[Tonmynsauuu  MEHSIOTCS:  €CTECTBEHHBIM  OTOOp. MexaHusMm  AeiCTBUS
€CTECTBEHHOTO oTOopa. [[Brmxymuit or60p. Ponesas urpa «EctecTBeHHBI 0TOODY.

Moaudukannonnas U3MEHUYHBOCTD. CraTucTnueckue 0COOEHHOCTH
MoaupUKallMOHHON W3MeHYnBOCTH. VccnenoBarenbckue padboThl «MoaudukamoHHas
M3MEHUYMBOCTb PACTEHUN B IMpEJIeNIax BAlIEro MECTA JKUTEIbCTBAY.

HacnenoBanne KOJNMYECTBEHHBIX MNPU3HAKOB. KoJIMYECTBEHHBIE MPU3HAKHU.
CpenoBasi u3MeHunBOCTh Ipu3Haka. Koadduuuent Hacnemyemoctu npuszHaka. OTBeT
Ha 0TOOp. [loMCK reHOB KOJMYECTBEHHBIX MpPU3HAKOB. OJIHOHYKJICOTHUIHBIE BapUAHTHI
reroB. JIHK-uum. I1oJJTHOreHOMHBIN aHAJIM3 aCCOIMALIMHI.

«Owmpbl» Hag reHomoM. [loctrenomuas spa. O6parHas reHeTHka. « OMUKCHBIE»
uccienoBanus. [Iporeom, Merabonom. [IpakTudeckoe 3aganne « ArpOHOMBD.

JloMecTukaiyss U LEHTPhl T€HETHYECKOro pa3zHooOpasus. Iloucku pacteHuit ¢
«XOpPOIIUMUY» TPU3HAKAMHU I 4YelloBeKa. L[eHTphl TeHeTH4ecKoro pasHooOpasus.
Huxomait iBanoBuu BaBmiioB. Cenexums. KomOnHanmoHHas U THOpUIHAST CEIICKITHS.
I'erepo3uc. Ilpaktuueckoe 3aganue «l OMOJOTMYECKHE PAAbl  HACJIEACTBCHHOMU
W3MEHYHUBOCTH.

CoxpaHUTh W U3YYUTHh T'€HBI, YTOOBI MEHATH Oyaymiee. Kak mpaBUIIbHO XpaHUTh



redbl. Koymeknuu  TeHeTHYeCcKuX pecypcoB  pacteHuit. [lpaktukym  w/umm
UCCIIEIOBATEIbCKUN MPOEKT «MeToAbl KyJIbTUBUPOBAaHUS in VItro IJii COXpaHEHUs
T€HETUYECKUX PECYPCOB PACTEHUN U JUI1 YCKOPEHHOM CEIEKIIMN.

['eHeTMyeckre LEHTPHl B HaAUled CTpaHe. [ e 3aHMMArOTCAd TEHETHKOM |
TEHOMUKOMW JIJIs1 HY X[ CENBCKOTO XO35IMCTBA.



IINTAHUPYEMBIE PE3YJIBTATHI
OCBOEHUS KYPCA BHEYPOUYHOMH JEATEJBHOCTHU

3aHATHS B paMKax MpPOTpaMMbl HalpaBlieHbl Ha OOECNeYeHHe JOCTHKECHUS
IIKOJbHUKAMU  CJIEAYIOIIMX  JUYHOCTHBIX, METANpPEeAMETHBIX U  IPEAMETHBIX
00pa3oBaTeIbHBIX PE3YIHTATOB.

JIn4HOCTHBIE pPe3y/IbTAThI:

B cgepe epasicoanckoeo eocnumanusi: TOTOBHOCTH K  KOHCTPYKTHBHOMN
COBMECTHOM JI€SITEIbHOCTH MIPU BHITIOJIHEHUHU UCCIEIOBAHUN U MIPOEKTOB, CTPEMIICHUE K
B3aMMOITIOHUMAHUIO U B3aMMOTIOMOIIIH.

B cghepe nampuomuueckoeo 6ocnumanus: OTHOIIEHHE K OMOJIOTUM KaK K BaKHOM
COCTaBJISIIOIIEN KyJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCHUICKHX U COBETCKHUX YUYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKHU.

B cgepe Oyxoeno-upascmeennoco e6ocnumanusi: TOTOBHOCTh OIICHUBATh
MOBEJICHUE M TOCTYIKHM C TMO3WLHMH HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KyJbTYpPbl; TIOHUMaHHE 3HAUMMOCTH HPABCTBEHHOI'O aCIIEKTa JEATEIbHOCTH YEJIOBEKa B
MEIUITMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumanus: TIOHUMaHuWe PO OWONOTHU B
(bOopMUPOBAHUU ICTETUUECKON KYJIbTYPhl TUYHOCTH.

B cepepe uzuueckoco eocnumanus, gopmuposanus Kyaibmypsvl 300p08bs U
IMOYUOHAILHO2O O1a20NO0AY4Us: OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3JI0POBBIO U
yCTaHOBKAa Ha 3J0pPOBBIA 00pa3 I KU3HU (30pOBOE TMHUTaHUE, COOJIIOJICHUE
TUTMEHUYECKUX MPaBWJI M HOPM, cOaJaHCHPOBAHHBIA PEXKUM 3aHATUA M OTHbIXA,
peryisipHas pu3nyeckasi aKTUBHOCTb); OCO3HAHUE TMOCIEACTBUN U HEMIPUSTUE BPEIHbBIX
NpUBBIUEK (YMOTpeOICHUE AIKOTOJIs, HAPKOTUKOB, KypEHHE) U UHBIX (OpM Bpena Jyis
(GU3MUECKOr0 U MCUXUYECKOTO 3/I0POBbs; COOIIOJEHUE TPABMII 0€30MaCHOCTH, B TOM
YHCJIC HABBIKM OE30MaCHOTO TOBEJACHUS B MPUPOJHON cpene; chHOpMHUPOBAHHOCTH
HaBbIKa pedJIeKCHH, yIpaBlIeHHe COOCTBEHHBIM YMOITMOHAIBHBIM COCTOSTHHEM.

B cghepe mpyooeoeo socnumanusi; akTUBHOE Y4acCTUE B PEIICHUN TPAKTUYCCKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, TOpojda, Kpas) OUOJOTMYECKON U SKOJOTMYEeCKOU
HAIpPaBJICHHOCTH, HMHTEPEC K MPAKTUYECKOMY H3YUYECHHIO TpoQeccuil, CBSI3aHHBIX C
OMOJIOTHEH.

B cgepe sxonocuueckoco eocnumawnus:  OpUEHTAllUS HA NPUMEHECHHUE
OMOJIOTMYECKUX 3HAHWUW TIPU PEIICHUH 3ajad B O00JIACTH OKpPY’KAIOIIEH Cpejbl;
OCO3HAHHUE JKOJOTUYECKUX MPOOJIEM U MyTeH MX PELIEHUs; TOTOBHOCTh K YYacTHIO B
IPAaKTUYECKOMN AEATEIbHOCTU SKOJOTHUECKON HAIIPABICHHOCTH.

B cgepe nonmumanus yewHocmu HAYYHO2O0 NO3HAHUA! OPUCHTALlUA Ha
COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJCTAaBICHUNH OO0 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBECKAa C MNPUPOJHOW M COLUMAJIBHOM CpPEHoM;



NOHUMaHHUE POJIM OMOJIOTUYECKONW HAyKU B (POPMUPOBAHMU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAYYHOW JHOO03HATEIBHOCTH, UHTEpEca K OMOJIOrMYECKOil HayKe, HaBBIKOB
UCCIIEOBATEIBbCKOU NESTENBHOCTH.

B cgepe aoanmayuu x uzmensiowumcsa ycioeuam COYUArbHOU U NPUPOOHOU
cpeobl. AJeKBATHAsl OLIEHKA H3MEHSIOIIUXCA  YCJIOBHH; MPUHATUE  PELICHUS
(MHIMBUAYaJIbHOE, B TPYIIE) B HM3MEHSIOIIMXCS YCIOBUSX HAa OCHOBAaHMU aHAIM3a
Ononornyeckor mHpoOpMaly; TUIAHUPOBAHUE  JCHCTBUH B HOBOW  CHTyaluu
Ha OCHOBaHWMM 3HAHUN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHble pe3yibTaThl:

B cpepe osradenus ynusepcanvrvimu yueOHbIMU NOZHABAMETLHLIMU OCLLCMBUIMIL:
ba3oBble JOrMUecKue JCHCTBUS:
® BBIABIAThP M XapaKTEPU30BaTh CYIECTBCHHBIE MPU3HAKK OMOJOTHYECKHUX
00BEKTOB (SIBJICHUI);

® YCTAaHABJIMBATH CYIIECTBEHHBI NPU3HAK KJIAacCU(PUKAIUU OUOJIOTHYECKUX
00BEKTOB (SIBJICHHH, MPOIIECCOB), OCHOBAaHMS JIsI OOOOIICHUS W CpaBHEHWS,
KPUTEPHUU MIPOBOAUMOTO AHAJIN3A;

® C y4éTOM MPEJIOKEHHON OMOJIOTUYECKOMN 3a/aud BBISBIATH 3aKOHOMEPHOCTH U
IMPOTHBOPEYMS B paccMaTpuBaeMbIXx (akTax u HAOMIOACHUSAX; MpejjaraTh
KPUTEPUU 7151 BBISIBIICHUSI 3aKOHOMEPHOCTEW Y TPOTUBOPEUNIA;

® BBIABIATH JeuIUTel HMHGOPMAIMU, AAHHBIX, HEOOXOIWMBIX JJIsi pPEIICHUs
IMOCTABJICHHOM 3aJ1a4H;

® BBIABIATh NPUINHHO-CICACTBEHHBIC CBSI3W TIPU H3YUYCHUH OMOJOTHUECKHUX
SABJICHUM M TPOIIECCOB; JIeJIaTh BBIBOJBI C MCIIOJIB30BAHUEM JCAYKTUBHBIX U
WHIYKTHBHBIX YMO3aKIIOUCHHH, YMO3AKIIOUCHHH 110 aHAJIOTUH, (DOPMYITUPOBATh
TUIIOTE36I O B3aUMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpATh CIIOCOO perieHus yuyeOHOH OMOJIOTHYecKOW 3aj1aduu
(cpaBHHBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUPATh HANOOJIEE TTOAXOASIIIHMA
C YU4€TOM CaMOCTOSATENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbIe MCCIeIOBATECILCKUE JCHCTBHS:
® HCIIOJB30BATh BOMPOCH! KaK UCCIEA0BATEIHCKUI HHCTPYMEHT MO3HAHMS;

e (opmymupoBaTh BONPOCH], (QHUKCHUPYIOIIME pa3pblB MEXKAY pPEaTbHBIM |
JKeJaTeIbHBIM  COCTOSHHEM  CHUTyallMM, OOBEKTa, M  CaMOCTOSTEIbLHO
yCTaHaBJIMBATh NCKOMOE U JTAHHOE;

e (QopmupoBarh  THMOTE3y 00  HCTHHHOCTH  COOCTBEHHBIX  CYXKJICHHUH,
apryMEHTHPOBATh CBOIO IMO3UIIUI0, MHEHHUE;

® TMPOBOJUTH TIO CAMOCTOSTEIBHO COCTABJICHHOMY IUIaHy  HAOJIO/ICHHE,
HECJIO)KHBIM OMOJIOTMYECKUM DKCIIEPUMEHT, HEOOJIBIIIOEe HKCCIIe0OBAaHUE 10
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTHYECKOT0 00heKTa (TIporiecca) 3yIeHus,

® MPUYMHHO-CJCACTBEHHBIX CBS3€H W 3aBUCUMOCTECH OWOJIOTHYECKUX OOBEKTOB
MEXIy COOO0M;



OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0/J1e HAaOJIFOICHHSI M SKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYIMpPOBAaTh OOOOIIEHUS W BBIBOJABI MO pE3yJbTaTam
MPOBEJAEHHOIO HAOIOICHUS, SKCIIEPUMEHTA, BJIAJETh MHCTPYMEHTAMU OIEHKHU
JIOCTOBEPHOCTH TOJIyYE€HHBIX BBIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE OMOJIOTHUYECKUX MPOIECCOB
U UX MOCJECTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYyaIUsX, & TAKKE BbIJIBUTATh
MPEANOI0XKEHUs 00 UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ nuadopmarmeii:

IPUMEHSThH Pa3InYHbIe METO/Ibl, UHCTPYMEHTBI U 3aIPOChl IPU MOUCKE U 0TOOpE
Oouonornueckoil MHGOPMAIMM WJIA JAaHHBIX M3 HCTOYHUKOB C Yy4ETOM
MpeJIOKEHHON y4eOHOM OMOTOTUYECKOH 3a/1auu;

BHIOWpATh,  AHAIM3UPOBATH, CHUCTEMATHU3UPOBaTh U  HMHTEPIPETUPOBATH
Ononornueckyo HHPOPMAIUIO PA3IUYHBIX BUAOB U (GOPM IPEICTABICHNUS;
HaXOJHTh CXOJIHbIE apTyMEHTHI (ITOATBEPKIAIOIINE WIIH ONIPOBEPTAIOIIUE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX NH(HOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSATENIbHO BBHIOMPATHh ONTUMANIbHYIO0 (OpMY TMpecTaBiIeHUsT UHPOpMaIun
U WUTIOCTPUPOBATh pellaeMble 3aJaud HECJIOXKHBIMU CXEMaMH, AHAarpaMMaMH,
WHOU rpadMKON U UX KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh OMOJOTHYECKOW HHPOPMAUA TIO  KPUTEPHUSIM,
IPEJIOKEHHBIM YUUTENIEM WIH CHOPMYITHPOBAHHBIM CAMOCTOSITENIHHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OUOJIOTHYECKYI0 HH(DOPMAIIHIO.

B cgepe osnadenusi ynusepcanbHvlMu YueOHbIMU KOMMYHUKAMUSHBIMU OeUCMEUSMU
OO1ieHue:

BOCHIPUHUMATh U (OPMYJIUPOBATH CYKJIEHUS, BbIPa)KaTh SMOLIMU B MPOLECCE
BBITNOJIHEHUS TPAKTUYECKHUX U JIADOpaTOPHBIX padoT;

BBIpAKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacrmo3HaBaThb HEBepOaJbHBIE CpPEJICTBAa OOIICHHS, TIOHHMAaTh 3HAYECHUE
COLIMAJIBHBIX 3HAKOB, 3HaTh M pPAcloO3HaBaTh MPEANOCHUIKM KOH(IUKTHBIX
CUTyalui ¥ cMATr4aTh KOH(MIUKTHI, BECTU IIEPETOBOPHI;

NOHUMAaTh HAMEpPEHUs JAPYIHX, MPOSBIATH YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU opMe (HopMyInpoBaTh CBOM BO3PAKEHHUS;

B XOJI€ IMajora W/uin AMCKYCCHUU 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOn
OMOJIOTUYECKOM TEMbl W BBICKa3bIBaTh MHJIEH, HAIIEJIEHHbIE Ha pEIICHUE
OMOJIOrMUYeCcKOH 3aauu U MOAIep )KaHNe OJIarokKeyaTelbHOCTH OOIIEHNUS;
COIMOCTABIISATh CBOM CYXJACHHS C CYXICHUSMH APYIMX YYaCTHHUKOB JUaiora,
OOHapy’KUBaTh Pa3INYUs U CXOJCTBO MO3UIIMIA;

nyOJIMYHO HPEJCTaBISITh PE3YJIbTaThl BBIIOJHEHHOTO OHMOJIOIMYECKOIO OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



CaMOCTOATCIIBHO BI)I6I/IpaTB (1)OpMaT BBICTYIZICHUSA C yqéTOM 3aJa4 IpC3CHTAllUN
U OCOOCHHOCTEH AyJUTOPUU U B COOTBCTCTBHMU C HHUM COCTABJIATHL YCTHBIC H
IMUCbMCHHBIC TCKCThI C UCITIOJIBb30BAHUCM HUJIJIIOCTPATHBHBIX MATCPHUAJIOB.

CoBMecTHas ACATCIIBHOCTD ( COTDVIIHI/I"ICCTBO):

NIOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW WM HHAMBUIYAIbHOU
paboOThl MpU PEIMICHUN KOHKPETHOW OMOJOTHYECKOW MpOOJIeMbl, 00OCHOBBIBATH
HEO0OXOJMMOCTh MPUMEHEHHUSI TPYIIOBBIX (DOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3aa4u;

MPUHUMATh LETTb COBMECTHOM JIESITEIbHOCTH, KOJJIEKTUBHO CTPOUTH IEUCTBUS 110
e JOCTMKEHUIO: pacIpeAesiaTh pOJIM, JOTOBAPUBATHCS, OOCYXKIaTh MpoLecC U
pe3yJIbTaT COBMECTHOM pabOTHI;

yMeTb 00001aTh MHEHUS HECKOJbKUX JIIOACH, TPOSIBISATh TOTOBHOCTH
PYKOBOJIUTD, BBIIOJHATH OPYYECHUS, TOAYUHITHCS,

IUTAHUPOBATh OPTaHU3alMI0 COBMECTHOM pabOThI, OMPENEeNsiTh CBOI PoJib (C
y4ETOM MPEANOYTEHUM M BO3MOXKHOCTEW BCEX YYACTHUKOB B3aWMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXKJy WIeHaMU KOMAaH[bl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboTsl (006Cyx)aeHUS, OOMEH MHEHUSMH, MO3TOBBIC IITYPMbI U UHBIC);
BBITIOJTHATh CBOKO YacTh pabOThI, JOCTUraTh KadeCTBEHHOI'O pe3yJibTara [0
CBOEMY HAIIPaBJICHUIO U KOOPJIWHHPOBATH CBOM JCUCTBUS C APYTMMH YJIE€HAMH
KOMAaH/IbL;

OLICHUBATh KAa4eCTBO CBOETO BKJaJa B OOWMHA MOPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEIbHO  C(POPMYJTUPOBAHHBIM  YYACTHUKAMHU  B3aUMOJCHCTBUS;
CpPaBHUBATh PE3YJIbTAThl C UCXOAHOMN 3aJa4eil M BKJIAJ KAXKJIOrO 4i€Ha KOMaH]Ibl
B JIOCTHKEHUE PEe3YyJbTAaTOB, Pa3leisaTh cpepy OTBETCTBEHHOCTH W MPOSIBIATH
TOTOBHOCTH K MPEIOCTABICHHUIO OTUETA MEPE TPYIIION;

OBJIQJIETh CHUCTEMOW YHUBEPCAJIBHBIX KOMMYHUKATHUBHBIX JCUCTBUM, KOTOpAs
obOecnieurBaeT CHOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB M SMOILMOHAIBHOTO
WHTEJJIEKTA IKOJIBHUKOB.

B ciepe oeradenus ynusepcanvuvimu yueOHbIMU PeSYIAMUBHLIMU  OCUCMBUIMIU.
CaMoopraHus3anus:

BBISIBJISITh TPOOJIEMBl JJIi PEIIEHUS B JKU3HEHHBIX M YYEOHBIX CUTyalUsX,
UCIIOJIb3Yysl OMOJIOTMYECKUE 3HAHUS;

OpPUEHTHUPOBATbCA B paA3IMYHBIX  MOAXOAAaX  TPUHATHS  pEUICHUM
(MHIMBUAYATIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUNA IPYIIION);
CaMOCTOATENIBHO COCTaBJIATh QAJTOPUTM PELICHUS 3aJadd (WM €ro 4YacTh),
BbIOMpATh CHoco0 pemeHus ydeOHON OWONOrMYecKol 3aadud ¢ Yy4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
IpearacMble BApUAHThI PELICHUN;

COCTABJISITh IUIAaH JEUCTBUU (IUIaH peaju3allid HaMEUEHHOTO alropurMma
peuieHus1), KOPPEKTUPOBaTh MNPEJIOKEHHBII AITOPUTM C YYETOM IOTYYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOIOTHYECKOM OOBEKTE;

JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILLCHHUE.



CaMOKOHTPOJIb (pediekcus):

BJIaJIETh CIOCOOaMU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U pedIeKcum;

JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIlMu U TIPeJiarath 1iaH €€ n3MEeHCHNUS;
YYHUTHIBATh KOHTEKCT U MIPEABUACTHh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH
pemeHn y4eOHOW OHMONOTUYECKOW 3ajadyd, aJanTUpOBaTh pelIeHHE K
MEHSIOLTIMCS 00CTOSATEIBCTBAM;

OOBSICHATh IPUUYUHBI TOCTIOKEHUSI (HEAOCTHKECHHUS) PE3yJIbTaTOB JESITEILHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, yMEThb HAXOAUTh MO3UTHBHOE B
IIPOU3OLIEAIIEN CUTYaLUY;

BHOCUTb KOPPEKTHBBI B JESTEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBIIUXCS CUTYallUi, YCTAHOBJICHHBIX OIMOOK, BOSHUKIIINX TPYTHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3yJIbTAaTa LEIU U YCIOBHIM.

3MOHHOH3J’IBHBII>1 HHTCIJICKT.

paznuyaTh, Ha3blBaTh W YOPABIATH COOCTBEHHBIMU SMOLUSMH M 3MOLUSMU
IpYTuX;

BBISBJIAITh M @HAJIM3UPOBATH IIPUYMHBI SMOLINH;

CTaBUTH CeOsl Ha MECTO APYroro 4ejioBeKa, MOHMMAaTh MOTHBBI U HaMEpEHUs
ApYroro,

PEeryaupoBaTh Cocod BhIPAKEHUS IMOLIUM.

[Tpunsitue ceds u npyrux;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, EM0 MHEHHUIO;

npU3HaBaTh CBOE MPABO Ha OUIMOKY M TaKOE e MPaBoO JIPYTroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HABaTh HEBO3MOXKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMON YHHMBEPCAJIbHBIX YYEOHBIX PpETyJIATUBHBIX JCHCTBUH,
KoTopasi oOecneurnBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JIMYHOCTHU
(BHYTpEHHSASI TO3ULMS JMYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTH
(ympasiieHust co00i, CaMOIUCHUIUIMHBI, YCTOWYUBOTO IMOBEJCHMS).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHHUS MMPOTPAMMBI
B no3naBatenbHOM (MHTEIUIEKTYaIbHOM) cdepe:

— MpUOOpETEeHHE OMbITa UCTIOJb30BAHUS METOJ0B OMOJIOTUYECKON HAYKH C IEIbIO

M3YyUYeHUs] OMOJIOTUYECKUX OOBEKTOB, SIBJICHUU M MPOIECCOB: HAOIIOJICEHUE, OMUCAHUE,

IMPOBCACHUC HCCJIOKHBIX OMOJIOTUYECKUX OIBITOB M OKCIICPUMCHTOB, B TOM YHCIIC C

HCIIOJIB30BaHUCM aHAJIOT'OBBIX U HI/I(prBLIX OMOJIOTHYECKUX HpI/I60pOB U UHCTPYMCHTOB;,

dbopmMupoBaHre YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSAMU U3

ApYyrux y4eOHbIX IpeaMeToB ((pU3UKU, XUMHUH, Teorpapuu, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (opmMupoBaHue yMEHUH peliath yuyeOHbIE 3a7a4i OMOJIOTHYECKOTO COACPKaHMUS,
BBISIBIISITh ~ TIPUYMHHO-CIICJICTBCHHBIE  CBSI3W,  NPOBOAUTH  KA4YeCTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IeTIaTh BHIBO/IBI HA OCHOBAHHH MOJTYUYEHHBIX PE3YIbTaTOB;

— (opmMupoBaHHEe YMEHHS IUTAHHUPOBATH Y4EOHOE HMCCIEOBAaHUE WM MPOSKTHYIO
paboTy ¢ y4eToM MOCTAaBJICHHON 1esn: POPMYIHPOBATH MPOOIEMY, TUTIOTE3Y U CTABUTH
3a/1a4yd MCCIICIOBAHUs, BHIOMpATh aJCKBATHO TIOCTABIICHHOW IICIM METOJBI, JIeaTh
BBIBOJIBI TIO PE3yJIbTaTaM UCCIIEIOBAHUS WU IPOSKTHON JCSTENHHOCTH;

— (¢opMmupoBaHUEe  HHTEepeca K  yriayOjgeHuto  OUOJOTMYECKUX  3HAHMU
(mpennpoduiibHast MOArOTOBKA U MpodecCHOHaANbHAs OPUEHTAIMS) U BBIOOPY OMOIOTHI
KaK Ipo(UILHOTO IPEeIMETa Ha CTYNIEHU CPETHETO MOTHOTO 00pa3oBaHus i Oyaymiei
npoecCHOHanbHON eATeTbHOCTH, B OOJACTH OWOJIOTHH, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTHUH, BETEPUHAPHH, CETTHCKOTO XO0351CTBA;

— BIAQJCHUE HaBbIKAMU pPabOTBl ¢ HWHGOPMAIMEH  €CTeCTBEHHO-HAYYHOTO
COJIepKaHMusl, MPEJCTABICHHOW B pa3HOil (popMe (B BUAE TEKCTa, TAOIMYHBIX JTaHHBIX,
cxeMm, TpadukoB, JUarpaMM, MOJENe, HN300paKeHUi), KPUTUYECKOTO aHallu3a
uH(OPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHWSMU JIPYTUX yIEOHBIX
peAMETOB; UHTEPEC K YIIIyOJEHUI0 OMOJIOTHYECKUX 3HAHUM M BBIOOPY OMOJIOTHHU Kak
npoUILHOIO TpeAMETa Ha YPOBHE CpPEIHEro oO0Imiero oOpaszoBaHus sl Oymyiien
npodeccoHanbHON AESITENIbHOCTH B 00JacT OWOJIOTHH, MEAMIMHBI, SKOJOTHUH,
BETEPUHAPHUH, CEIBCKOIO0 XO34WCTBA, MHUIIEBOM MPOMBIIUIEHHOCTH, TICUXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEJICTABICHUS O MAaTePUATTUCTUUECKON CYITHOCTH
T€HOMOB KMBBIX OPTAaHU3MOB U PETYJIAIHNIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIONMICH CpPEIbl, BIHSIONIUX HA Pa3BUTHE U
CYIIIECTBOBAHKE JKMBBIX OPTAHU3MOB, AN TaHi K (haKTOpaM OKPYKAIOIIEH CPeIbl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIL30BAHUS €€ JOCTIKCHHUH B
COBPEMEHHOM >KM3HU YEJIOBEKa, OCOOCHHOCTH MCIOJIb30BAHUS )KHUBBIX OPTaHU3MOB JIJIS
MPOU3BOICTBEHHBIX HYK/]I YEJIOBEKA;

— 3HaAHHME OCHOBHBIX ITOJXO0OB CEJICKITUMU M OMOTEXHOJOTUN KYJIbTYPHBIX PACTCHUH,
XapaKTepU30BaTh TCHETHYECKH  MOJU(PHUIIMPOBAHHBIC  PACTEHUS, OIEPUPOBATH
MOHATUSMHU, TUOPUAM3AIMSA, OTIaJeHHAas TUOPUAM3AIMs, HCKYCCTBEHHBINH OTOOp,
reTeposuc, TpaHchopmaims, MyTareHe3, TeHeTHIECKOe PEITaKTHPOBAHNUE;

— TIOHUMaHWE  MOJICKYJSIPHBIX MEXaHU3MOB  pealu3allid  HaCJIEJACTBEHHOU
uHpopMallMl U yMEHHE CBOOOJHO  ONEPUPOBATH OCHOBHBIMH  TMOHSITHUSMU
MOJICKYJIIDHOW OWMOJOTMM W €€ COBPEMEHHBIX HAINpaBlIeHUH — TEHOMUKH,
METareHOMHKH, TIPOTECOMUKH,

— 3HAHHWE OCHOBHBIX 3a00JICBAHHMI UYEJIOBEKA, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOaX
WX IMaTHOCTHUKY U JICUCHUS;



— (opmMupoBaHUEe yMEHHUS UCIOIL30BaTh MOHATHUIHBIN amapaT U CUMBOJUYECKUIN
A3bIK TEHETHUKM, I'PaMOTHOE MPUMEHEHUME HAy4HBIX TEPMUHOB, NOHSATHH, TEOPHUH,
3aKOHOB JUIsl OOBSICHEHHS HaOIIOJaeMBbIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUA U
IIPOLIECCOB, TO3BOJISIONTUX 3A0KUTH (DYHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 11eHHOCTHO-OpHEHTaIIMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH MOJIEKYJISpHOM OUOIOTUU
MO3BOJIICT YCIEIIHO pellaTh TaKhe 37000HEBHbIE TPOOJIEMBbI, KaK OXpaHa
OKpY>KaroIen cpeibl, COXpaHEHUE 370POBbs YEJIOBEKa, KOHTPOJIb K BOCCTAHOBIICHHE
HKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHMUE

Moayab «Kak :KUBOTHBIC U PACTEHUS NPHUCIIOCAOIMBAOTCH» (IBOJIIOLHOHHAS
3Ko0JI0THs) 5-6 KJacchl (34 yaca)

MOPGOIOTUYECKUX U
(U3HOTOTUYSCKUX aJarTarHi.
[Touemy opraHu3MbI HE
CTaHOBATCS OCCKOHEUHO
OOJIBLIIMMHU, MaJICHbKUMH,
BCESTHBIM.

Tembl OcHoBHOE coaep:xaHmne HesATebHOCTH
HIKOJIbHUKOB
1. MBI uccaexyem CBOIICTBa U CTPOEHUE KUBBIX Uccnenosarenbckue
JKHBbIEe 00bEKTHI OpraHu3MOB (CTPOCHUE KIIETKH). | paboThl «Bce mu (CHHUITBI,
(6 9) Bun, oco6p — opranusm kak Oenmku, Oepe3pl W T.JI.)
eAuHas cucrema. AjanTtalnuu OJINHAKOBBIE?
(mpucniocobnenust). [Tonsitue DOTOKBECTY.
rOMeocTa3a )KUBOro opranusma. | [Ipakrtuueckas pabota
CriocoObl ero noaaep KaHusl. «CocrapisieMm KHUTY
OrpanuueHust PEKOpJIOB  pacTeHUU U

JKMBOTHBIX HAIICTO Kpasi».

2. Bausinue

OKpY Karolen
cpeabl HA KUBbIE
opranu3mabl (12 4)

DaKTOPBI OKPYKAKOIIEU CpeIbI
(abuotnueckue, OMOTUYECKHE,
aHTponoreHssie). [Tpumepsl
abnotnyeckux (hakTopos,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE HA KU3HEACATEIbHOCTD
KUBBIX OPTraHU3MOB:
TEeMIEpaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
MPUCTIOCOOJICHUS )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
¢dakropam. [Ipucnocobienus k
OCHOBHBIM a0MOTUYECKUM
(dakTopam: Temreparypa,
BJIQYKHOCTh U CBET.

[IpakTuueckoe 3aHsTue
«11Bet u Termo» (Kyouku
JIbJ1a B3BECUTh, MIOJIOKHUTH
B vaiku [letpu Ha
Pa3HOIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECHUTH
3aHOBO — KTO OBICTpEe
pacrasin).

IIpakTueckoe 3aHsaTHE
«Yto pactBOpsieTcs B
BO/Ie» (IKCTIEPUMEHT
«Kunkuii 1om»).
[IpakTrueckoe 3aHsATHE
«duddy3us BemiecTs B
BOJI€ (PacTBOPHI)»,
«/IBMKEHNE PACTBOPOB IO
LBETKY.

[IpakTuueckoe 3aHsTue
«JIlen 1aBaeT B BoJie
(alicOepru, 3amep3aHue
BOJIOEMOB)».
IIpakTHueckoe 3aHsATHE
«Jlen mpu 3amep3aHnun




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBOOOpa3oBaHme),
3aMep3aHUE KIIETOK).
IIpakTHueckoe 3aHsATHE
«IIly0a» (kyOukwu Jibsia
3aBEpHYTH B Pa3HbIN
MaTepHall, B3BECUTh).
[IpakTnueckoe 3aHsTue
«ITurmMenTb (MOKHO
pa3ieuTh Ha BAaTMAHE
KpacHUTEIIH U3
droMacTepoB.
[IpakTHueckoe 3aHsATHE
«Kaxk )XMBOTHBIE IUIABAIOT
B BOJ1e» (DKCIIEpPUMEHT C
MTUTIETKOM ).
HccnenoBarenbekue
paboTtsl «BrnusiHue cBeta
(Tema, BIaXKHOCTH,
coCTaBa MOYBbI) HA
PAacTEHHUs B €CTECTBEHHBIX
WU UCKYCCTBEHHBIX
YCIIOBUSX» (Ha TOCTYITHOM
MaTtepuae).

3. BzaumopeiictBust
’KHBBIX OPraHU3MOB
(4 9)

buornyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBHJIOBBIX
B3aMMOOTHOUIEHUM.
KosBomnonus (XUIHUK-KepTBa;
Mapa3uT-X035iuH) DBOJIIOIHUS
cTpaTeruii J0ObIBaHUS TTUIITH.
ConmaiapHOCTE. BUabI-
BcelieHIIbl. [lepeuenp pacTeHuii-
BpPEIUTEIICH.

HccnenoBaTenbekast
pabota «Habmronenus 3a
B3aMMOOTHOIIICHUSMU
YKUBOTHBIX TIPH
TOOBIBAHUH ITUIIN
(KOpMYIITKH TS TITHIL, JIJIS
TOPOJICKUX HUJTU CETbCKUX
KUBOTHBIX). BeO-
KaMephD».
HccnenoBarenbekast
pabora
«Pacrnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HaIlle MECTHOCTI




4. Yes10BeK B KU3HU
pacTeHuu u
JKUBOTHBIX? (6 1)

AHTpONOreHHbIe (PaKTOPHI.
[IpaBna 11, 94TO MEPBOOBITHBIE
JIIOJIU KWJIA B TADMOHMH C
npupooi. OqomManiHuBaHUE U
IPUPYUYEHHE )KUBOTHBIX U
pacTeHuii. 3aueM cracaThb
BBIMUPAIOLINE BUBI, KAK 3TO
nenatb. KynpTypHbIE pacTeHus U
ux aukue npenku. [louemy
BAJKHO X COXPAHSATb.
Pa3Ho00pa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPHH,
3anoBeTHUKU Poccum m mupa.

[IpakTruueckas pabora
«Pa3noobpazue
KyJIbTYPHBIX PACTCHHUH B
BallIEeM PETUOHEY.
UccnenoBatenbekast
pabora «Bnusinue
AHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropoJie/HaceICHHOM
ITYHKTE.
DKCKypcHsi/TIpaKTUYECKast
pabota «OOIIT B Bamem
pEeruoHe — YHUKAIbHBIC
O0OBEKTHI TPUPOIBD».

5. Dxojgornueckmne
Huu (6 4)

buocdepa — oqna u3
Ba)KHEHIITNX 000JI0YEK 3eMIIH.
YTo Takoe «3KOJOTUUYECKUE
HUIIN» U KaK OHU
dhopmupyrorces? @opMupoBaHue

Hccnenosarenbekue
padboThl «IKOJIOTHUECKUE
HUIIN BOKPYT TeOs —
onucaHue GakTopoB
OKpY>KaroIlen Cpesbh».

3HAHHUM 110 OMOPA3ZHOOOPA3HI0 UccnenoBatenbckue
KU3HEHHBIX QOpM, paboThI
MOBEICHYECKUX «DeHonornyeckme
MIPUCIIOCOOICHUH, HaOIIOICHUS).
MoAu(bUKAITMOHHAS
M3MEHYUBOCTH (Ha 6a30BOM
ypoBHe). PacTturenbHbie
COO0IIEeCTBA U UX THIIBI.
Pa3Butue u cMeHsbl
PACTUTEIbHBIX COOOIIECTB.
MoayJb «OCHOBBI pacTeHHeBOACTBa» 7-8 Kiaaccsl (34 1aca)
Tembl OcHoBHOe coaep:kaHue JesiTe IbHOCTH
IIKOJIbHUKOB

Tema 1. BBenenue
B PaCTeHUEBO/JCTBO

(1)

Yro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BbIpAILBAaHUs PACTCHUM.
Hcropus pazsurtus
arpOXMMHUYECKUX 3HAHUI
(pa6otel M.B. Jlomonocoga, FO.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupsizena,
IT1.A. Kocteruena, /[.H.

[IpakTrueckas padora
«bouka JIubuxay.




[IpstHutHMKOBA U p.).

Tema 2.
ArpoTexHHYeCcKuH
IKcnepuMenT (3 1)

[IpaBuiia mocTaHOBKU
arpo3KCIEPUMEHTOB.
[TocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMU. Bo16op Templ,
COCTaBJICHUE TUIIOTE3bI, LIEJIU U
3a/1a4 SKCIEPUMEHTA 10
BBIPAIIMBAaHHUIO PACTEHUM B
KOHTPOJIIPYEMOU CpEZE.
KonTposu, noBTopHOCTH,
POBEJICHUE IKCIICPUMEHTA.
[InaHnpoBaHKE SKCIIEPUMEHTA.
OrueHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBoeHHE TEXHOIOTUN
KPYIJIOTOJAMYHOTO BBIPAIIMBAHUS
cajaToB U MUKPO3EJICHU B
KOHTPOJIUPYEMBIX
HCKYCCTBEHHBIX yCIIOBHSIX.

UccnenoBatenbekast
pabota «DaKkTophI,
BJIUSIIOIIIME HA
popacTaHue ceMsH (pocT
MIPOPOCTKOB)».
[IpakTuueckas pabora
«COop yCTaHOBKH AJIs
BBIPAILMBAHUS PACTEHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX).

Tema 3. Poanb
XUMHYECKHX
3JIEMEHTOB B
NUTAHUM PACTEHUN
(10 v)

Bopa. PactBop. BeiTsixkka.
AHHMOHBI, KATHOHBI,
BJIEKTPONPOBOAHOCTH U pH
pacTtBopa. Poib XUMHAYECKHUX
3JIEMEHTOB B TUTAHUU PACTECHUM.
[Tonydenne nuTaTeNbHBIX
BEILIECTB PACTCHUSIMHU.

VY no0peHusi: opraHu4ecKue,
MHHEPAIbHBIE,
MUKpoOuoioruueckue. Turmbl
IMATaHUS pacTeHui. Bo3myiiHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
nutaHue pacteHuid. Tpancnopt
MMATATEIbHBIX BEIIECTB
pacTeHU: BOCXOASAIIMN U
HUCXOJSIINN TOK. BaxkHenmme
KaJMiHbIE, POCPOpHBIC U
a30THBIE yAO0OpEeHUs, UX
cBoictBa. [IpocTeie u cioxHBIE
ya0OpeHHUS.

Poct u pazButue pacrenui:
ATanbl OHTOreHe3a, (PaKTopkl,
BIIMSAIONIME HA POCT PACTCHUIA:
CBET, I'yCTOTa NOCAJ0K, IUTAHUE,
cybcrpar.

Oco0eHHOCTH TUTaHUS

[IpakTuueckas pabora
«CXeMblI UTATEIbHBIX
pactBopoB. Pacuer 103
yA0OpEHUN JIsI
MATATEJIbHBIX PACTBOPOBY.
[IpakTuueckas pabora
«IIpaBuiia cMemMBaHus
yA00pEHUIN
[IpakTuueckas pabora
«IluTaHue pacTeHuu:
TEXHOJIOTHSI
IPUTOTOBJICHUS
MUTATEJIbHBIX PACTBOPOB
JUTSL Pa3HBIX KYJIBTYPY.
[IpakTrnueckas padora
«MoOHUTOPHUHT
MUHEPAIbHOTO TUTaHUs
pacTEeHUIN.
[IpakTruueckas pabora
«PacrurenbHas
JTMArHOCTHUKAY.
UccnenoBatenbekast
pabota «O1eHKa
COCTOSIHUSI KOMHATHBIX
pacTEeHUH, paCTEHUN HA
IIKOJIbHOW TEPPUTOPUH,







pacTeHui a30ToM. A30T U €ro
3HAYEHUE B )KU3HU PACTCHUM.
dopmbI a30Ta U UX
IpPEBpALICHUE B MIOYBE.
Ucrounuku docdopa ais
pacTeHus. 3HaUYECHHE
dhochopcoaepxamumx
COEQMHEHUN B KileTKe. Posib
MaKpO3PrUYeCKUX COETUHEHUI
dbocdopa B SHEPTETUUECKOM
oOMeHe.

Bnusinue kanus Ha pusnyeckue
CBOMCTBA POTOILJIA3MBbI, HA
(hepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponp kanus B noanepxaHnuu
MOHHOTO OajaHca B TKaHAX, B
IpoIeccax caMOPETyISLUH.
Perymaropnas u
CTPYKTypoOoOpa3oBarenbHas
pOJIb KAJIbIUSI. Y4YacTue B
o0pa30BaHUU KJICTOYHOU
CTEHKH, MOJIJIepKaHUU
CTPYKTYpbl MEMOpaH U
PeryJsius UX TPOHUIIAEMOCTH.
3HauYCHUE MarHus B
MeTaboIU3Me pacTEHUM.
Marnuii B coctaBe xjopoduia,
CXOJICTBO XJIopoduiuia u
reMorjio0nHa Kak
CBUJIETEJILCTBO €IMHCTBA
OpraHUYeCcKOTr0 MUpA.

Cepa u ero OCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOW OpraHu3aiuu
KJIETKH, y4acTHUE B
OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUIX
MUKpPO3JIEMEHTHI.
[Ipencraiienus o poiu
MHUKPO3JIEMEHTOB B
MeTabOoIU3ME PACTECHUM.
Oco0eHHOCTH TTOCTYIIICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CHHEpPrusM M aHTaroHU3M

YCTaHOBKA MPUYHH
NaTOJIOTUIECKHIX
COCTOSIHUM (TIpH
HAJTUYUHN)».
UccnenoBatenbekast
pabota «O1ieHKa BIUSHUS
Pa3TUYHBIX DJIEMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocTaBieHue pa3IUUHbIX
TIOJAKOPMOK)».




AJICMEHTOB IUTAHUS PACTCHUM.
PacturenbHas quarHoCTHUKaA U
METO/IbI UACHTU(UKAINH
HEJIOCTAaTKa/N30bITKA DJIEMEHTOB
[MUTaHUA.

Tema 4.
PeryasTopsl pocra
pacTtenmii. 3amura
pacreHuii (2 4)

[TonsTue o perynstopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa
— (UTOTOPMOHBI (AyKCUHBI,
ruO0epeTuHbI, ITMTOKUHUHBI).
HNHrubuTopsl pocta pacTEHU:
1. mpupoansie (adcum3oBast
KHCJIOTa U HEKOTOPhIE
(heHOIbHBIE BEIIECTBA
(uxymapoBasi, KopuyHasi,
CAJIMIINIIOBAsA KUCIIOTHI).

2. CHHTETHYECKHUE
(MophaKTHHBI, peTapIaHTHI,
nedoIuaHThl, TeCUKAHTHI,
repOutnabsl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUS PACTEHUHU.
CoBpeMeHHbIE CTIOCOObI
MOHHWTOPHHTA.

3amura pacTeHU OT
BPEAUTEIIEN: OCHOBBI
ouomeroa.

[IpakTuueckas pabora
«D@UTOMOHUTOPUHT U
OLICHKA COCTOSIHUSA
pacrennii. COBpeMEHHbIE
CIIOCOOBI MOHUTOPUHTAY.

HccaenoBarenbekas

pabora «Bnusiaue
reTepoayKCHuHa Ha
npopactanue (pocT Ha

pa3HbIX CTaUAX, B
Pa3HBIX YCIOBHSIX)
pa3IMYHBIX
pacTeHUN.
[IpakTuueckas pabora
«HCceKkTapuu: mpaBuiia U
YCIIOBUSI pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).




Tema 5. Boanasi,
necyaHasi v
MOYBEHHAasI
KYJbTYPbl, HX
NMpUMeEHEeHNeE B
BbIpalllMBAHUH
pacTeHuu.
dusunosorus
pacrenui (4 1)

BopnHas, necuanasi v moYyBeHHas
KYJbTYpPbl, UX TPUMEHEHUE B
BBIPAIIUBAHUY PACTCHUMN.
IIpoBeneHne BOBI B KOPHE U
cTeOJie pacTeHUI.

BonHblli pexuM pacTEHUN:
CTpO€HHUE YCTHUIL: (PaKTOPBI,
BJIUSIIOLLME HA UX PACKPBITHE U
3aKpBITHE. 3HAUCHUE MEXaHU3Ma
PEryJIALMU UCTIAPEHHUS BIaru
pPacTEeHHEM.

DOTOCUHTE3 — YHUKAJIbHBIN
MpolLecc pacTeHur. TeMHOBas 1
cBeroBas (a3wl PoTocUHTESA.
3nadenue porocuHTE3A IS
YKUBBIX OPraHU3MOB. DaKTOPbI
pOCTa pacTeHUM: BO3IyX U
aspauus. [logzeMHoe npixanue
PAaCTEHHUI: COCTaB IIOYBEHHOTO
BO3/yXa, ra3000MeH. ["'a3000MeH

[IpakTuueckas pabora
«KopHeBoe naBieHue».
[IpakTrnueckas padorta
«IIpuroroBienne
npenapara yCThHIl
METOJIOM CIIETIKA.
HUccnenoBarenbckue
paboTsl «BrnusHue
YCJIIOBUH COAECPIKAHUS
pacTeHHi1 Ha KOJTUYECTBO
YCTBUID).

[IpakTruueckas pabora
«DyHKIIMOHAJIbHAS
JWAarHOCTUKA PACTEHU 1O
AKTUBHOCTH
XJIOPOILJIACTOBY.
HccnenoBarenbekast
pabora «OnpeneneHue
xjopodunina A u b,
OILICHKA

pu 0E€CITIOYBEHHOM
BBIpAITIBAHUH.

(OTOCHHTETHYECKON
AKTUBHOCTH PAaCTCHUU U
(bakTOpOB, BIUSIONIUX HA
HEe».

[IpakTuueckas pabora
«Anspanus, CO, u O..
JIpIxaHue pacTeHun».
[IpakTuueckas pabora
«JlpIxaHne pacTeHUM:
OIICHKA UHTEHCUBHOCTH
JBIXaHWUS PACTEHUN U
IIJIOJIOBY.
WccnenoBarenbekue
paboTsl «Biusaue
croco0a BeIpalBaHUs
(cocraBa nmuTaTeNbHON
CMECH, CXEMbI BHECCHHSI)
Ha POCT U pa3BUTUS
PA3JIMYHBIX PACTCHUID.

Tema 6.
KyabTypHbIe
pacTeHms.
CoBpeMeHHBIE
acNeKThI CeJIeKIMHU
(10 v)

Kak uenoBek cras ucmnoiab30BaTh
pactenusa? CBs3b pa3BUTHUS
[IMBWJIM3ALIUM YeJIOBEKa U
OJOMAIIIHUBAaHUS PACTEHUM.
JlomecTukanms.
HacnencreeHHOCTH M

Jluckyceus
«JloMecTukanus, Bce 11
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSIIAOM C
YEJI0BEKOM UM
OJIOMAIlIHUBAIOTCS?




W3MEHUYMBOCTH — OCHOBHBIC
CBOICTBA JKUBBIX OPTaHU3MOB.
N3menunBocTs. Buabl
U3MEHYUBOCTb.

I'en —MarepuanbHbI HOCUTEIIb
HACJICJICTBEHHOCTH U
n3MeHUnBOCTH. HyknenHoBbie
KHCIOTHL Jlokanu3amust
F€HETUYECKOr0 MaTepuaia B
KJIETKE. [[ejieHne KIIeTOoK.
Pennukarmus JIHK. OcHoBHast

JI0TMa MOJIEKYJIIPHOM OHMOJIOTHH.

Tpanckpunuus. TpaHcasuus.
MyTranuu.

D¢ dexT OYTHIIOUYHOTO
TOPJIBIIIKA U TEHETUYECKOE
pa3zHooOpaszue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
T€HETUYECKUE PECYPChI
pactenuii? OCHOBHBIE CITIOCOOBI

MoO>KHO 11 cUnTaTh
TapakaHa OJIOMaITHCHHBIM
YKUBOTHBIM?».
[IpakTrnueckas padora
«MoaudukanmonHas
W3MEHYHUBOCTH (JTUCTHS,
UTOJIKH C OJTHOTO
JIEpPEBA)».

[IpakTuueckas pabora
«I'eH — uHCTpYKIMA 1O
cOopke KJIIeTKH (Ha oucepe
WJIH KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTarus Ha OyTepOpoe
(J1r0001 0OBEKT U3
npenpayen paboTsl, rie
W3MEHEHUE UHCTPYKITUU
NPHUBEACT K N3MEHEHUIO
BHCIITHETO BUJA
00BEKTa)».

COXPaHEHUS TCHETUYECKUX
pecypcoB pacTeHui (ex situ u in
situ).

3nauenue padbot H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKUX PSIO0B.
LleHTpbI MPOUCXOKICHUS
KyJbTypHBIX pactennii H.W.
Baguiosa u [1.M. XXykoBckoro.
OCHOBHBIE€ METO/IbI CEJICKIIUH.
I'mbpunuzanus. opmer otdopa.
OcCHOBHBIE HANPABJIECHUS
CEJICKIIMH: YIIyUIICHUE
YPOXKANHOCTH, YCTOMUYUBOCTH K
OMOTHYECKUM U a0MOTUYECKUM
dakTopam.

Ectb nmu xxu3up B ipobupke?
buotexHONMOTHs KyJIbTYpPHBIX
pacTeHuil.

Kak uenoBek moxer
MOUDUITUIPOBATH PACTEHUS?
['eneTnyeckoe peakTUpOBaHUE.
CoBpeMeHHBbIE TOAXO0/IbI U
JTOCTUKEHUS T€HETHYECKOTO
pEeIAKTUPOBAHUSI PACTCHUI.

[IpakTuueckas pabota 1o
rpynmnam «OTKyaa Ha
HAIINX CTOJIaX

(b PYKTHI/OBOIITN/3TTAKI.
[IpakTruueckas paborta
«BsIpamuBaem ropox. Kak
MIPOBECTU CKPEIIMBAHUE Y
ropoxay.
NccnenoBarenbekas
pabora «BeIpamyBanue
pacTeHuil B IpoOUpKeE»
(MOKHO BOCIIOJIb30BaThCS
pe3yJibTaTaMu
PEIBITY X
AKCIEPUMEHTOB I10
COCTABJICHUIO
MUTaTEIHHBIX PACTBOPOB
JUISl pacTeHU).
[IpakTruueckas pabora
«]'eHOMHBIE HOKHUIIBI
(MomenmupoBaHUe PaOOTHI
cuctembl CRISP-Cas)».




Tema 7.
Pacrurenbnas

npoaykuus (4 4)

HanzemHsble u moa3eMHbBIE
opranbl pactenuid. [Tober u
BUIOM3MEHEHHBII T00er
pactenunii. CriocoObl
Pa3MHOXKEHUS PACTCHH.
[TonsaTue o kauecTBe MPOAYKTOB
nutanus. [IpoOaemsl
KOHKYPEHIIMU OTEUYECTBEHHBIX
IPOIYKTOB MUTAHUSA C
UMIIOPTHBIMU. Jloructuka
JIOCTaBKHU U CPEACTBA
COXpPaHEHHS TPOIYKTOB
MATaHUS.

Mukpo3eneHb: noJIe3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUN aHATU3
nponykiuuu. OCHOBBI
CreKTpohOTOMETPHUHU.
[TorenunomeTpus.
Xpomartorpadusi.

[IpakTuueckas pabora
«IIpenenpHO nomMycTUMBIE
konnenTpanuu (I11K) u
METO/IbI KOHTPOJIS
0€30MMacCHOCTH
PaCTUTENbHBIX TTPOTYKTOB
TTUTAHUS.
HccnenoBarenbekast
pabora «O1neHka kauecTBa
BBIPAILICHHOU
MUKpO3eJIeHU» (1100
CBOSI, TNOO M3 Mara3uHa).
[IpakTruueckas paborta
«MeTtobl OLIEHKH
Ka4yeCTBa PaCTUTEIIbHOU
MPOAYKIUU: XpaHEHUE U
COXPaHHOCTh
MUTATEJIbHBIX BEIIECTBY
(mo moctynHomy
000pYI0OBAHUIO).
UccnenoBarensckas

paborta «OnpeneneHue
BuTamuHa C METOA0M
00paTHOro TUTPOBAHHUS B
TUI0JIaX Ha Pa3HOM CPOKe
(cmoco0e) XpaHeHUs.

Moayab «buorexnosorus» 7-8 kiaaccni (34 yaca)

O0MO000BEKTHI OMOTEXHOIOTHH:
MTPOMBIIIIICHHBIC

Tembl OcHOBHOE coiep:KaHHe JesATesIbHOCTH
IHIKOJIbHHKOB
Tema 1. [TonsiTne 6moTexHOIOTUH. 3a4eM [IpakTruueckas pabora
buorexunosiorust YeJI0BEKY OMOTEXHOJIOTHH, B YEM «ITpumepsr
29) UX IIPEUMYILIECTBO IIEPE [IPUMEHECHUS
XUMUYECKUM CUHTE30M. OCHOBHBIEC | OMOJIOTHYECKUX

00BEKTOB B TBOEH
KAZHU.

MHUKPOOPTraHU3MBbI, KIIETKH U TKaH!
pacTeHUl, )KUBOTHBIX M YEIOBEKa,
OHMOKaTATN3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHHUKH YTIIEPO/Ia,
a3zota, pocdopa, MUKPOIJIEMEHTOB.




HccnenoBanrie HOBBIX HICTOYHUKOB
CBIPbsI (BKJIFOYAsi BOIIPOCHI €T0
MIpeIBapUTEILHON 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YKCJIE BKIIOYAIOIIHNX
OMOCTUMYJISTOPHI B IPYTHE
AJIIEMECHTBI YIIPABJICHUS U
ONTHMU3AIIIHN TTPOIIECCOB
ouocunTteza. Metobl
ONTUMH3AIIMHU MTUTATEIbHBIX CPE/I.

Tema 2.
Muxpoouosnorus
(6 1)

[TomoxeHune npoKapuoToB B
CUCTEME OPraHHYECKOIro MUpa.
Ctpoenue OakTepHuaaTbHON KICTKU.
Knaccudukanus 6akrepuil.
Mopdonorusa 6akrepuii. [IpocTeie
U CIIO)KHBIE METOBI OKPAITUBAHUS
O0axTepuil. usnonorust OakTepuii:
MUTaHKe, JbIXaHue, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTpeMOPMITBHOCTD,
0COOEHHOCTH CTPOEHHUS KIIETKH).

[IpakTuka.
Jlabopatopnas pabota
«DuKCUPOBaHHBIE
npenaparbl OAKTEPHIA.
Omnpenenenue Gopmbl
MIPEITI0KEHHBIX
KYJbTYp
MUKpPOOPTaHU3MOB,
UCIIOJIBb3YSI IPOCTOU
METOJ OKPaCKM».
JlabopartopHas pabota
«Onpezaenenue Tuna

MOJIOUHOKHUCIIOE U CIIUPTOBOE
opoxenue. otorpodHbie U
XeMOTpo(]HBIE OAKTEPHH.
Kunernueckoe onucanue mporecca
pOCTa MUKPOOPTaHU3MOB.
DKCNOHEHIHATbHASI MOAEIb POCTA.
Kunernka rubemnm
MHUKPOOPTaHU3MOB.

[Tarorennsie 6akrepun. UymHas
najoyka u 4epHasi CMepTh,
00TyIu3M, CTOJIOHSK, TyOepKyJie3.
Hcropust 60pbObI €
OakTepUaTbHBIMU UHGEKITUSIMHU.
Boiina 6eckoHeyHOCTH:
AHTUOMOTHKH TPOTUB OAKTEPHIA.
MexaHu3MBblI 1eNCcTBUN
aHTUOMOTUKOB. MeXKIIeTOUHas
KOMMYHUKaIus 6akrepuil. UYyBcTBO
KBOpyMa.

[Ipumenenue 6akTepuii
yenoBekoM. Kunernueckoe
onrcaHre OMOCUHTE3a MPOTyKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpPBIE MOTYT pa3jararb

KJIETOYHOU CTEHKH
METOAOM OKpAIIMBAHUS
o ['pamy» (ripu
HaJIUYUH PEAKTUBOB).
Jlabopatopnas pabota
«IIpuroroBnenne
MPUKU3HEHHBIX
MpenapaTroB
MOJIOUHOKHUCIIBIX
OakTepuin».
JlaGopatopHas pabota
«IToceB cMbIBa ¢ pyK Ha
yaku [lerpmy.
Jlabopatopnas paboTa
«BblIeeHne yucTon
KYJIbTYpbl OaKTepuil.
Meton pa3BeIeHUN.
Merton ucTomaromero
ITPUXAY.
JlaGoparophas pabota
«Mopdomorudeckas
XapaKTEPUCTUKA
BBIJIEJIEHHON YUCTOHN
KYJIbTYPHI:




IIJIACTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE aCCOLMALIMU
pacTeHUl ¢ MUKPOOPTraHU3MaMu

XapaKTePUCTHKA
KoJIoHHH, (popma
OakTepuii, TUI
KJIETOYHOU CTEHKW.
JlaGoparopHas pabota
«CpaBHeHuE pocTa
MHKPOOPTIaHU3MOB Ha
yamke 0e3 1 ¢
JI00aBJIEHUS
AHTHOHOTHKOBY.
HccnenoBarenbckas
pabota «Ilouck
MHUKPOOPTaHN3MOB
001a1ar0IINX
AHTAarOHUCTUYCCKOM
AKTUBHOCTBIO.
HccnenoBatenbckas
pabota «Bsienenue
MOJIOYHOKHCJIIBIX
OakTepuil,
HICCJIEIOBAHUE UX

AKTUBHOCTH.
WccnenoBatenbekast
pabora «Bbiaenenue
OaKTepuil MOJE3HBIX
JUISL PACTEHUID.

Tema 3.
JykapuoTuiecKue
OpPraHu3Mbl B
OMOTEXHOJIOTUH
(my1ecHeBbIe rpuodbI,
APOIKIKH,
BO0POCJIH) (6 1)

[InecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO6m1ast xapaKTepUCTUKA TPOFKIKEH
caxapomuueToB. Mcropus
UCIIOJIb30BAHUS IPOKIKEU B
TPAAUIIMOHHON OMOTEXHOJIOTHH.
TexHoJIOruu BUHOJIENUA U
XJ1e00neyeHus,
CIEHUATU3UPOBAHHBIE PAChI
TpoxoKei. MeTaboau3m ApoAOKei.
Peakuiust cnupToBOTO OpOKEHUS.
ITonmy4yeHne BTOpUYHBIX
MeTaboJUTOB B Apoxckax. Apoxoku
KaK MPOAYLIEHThI OUOTOILIUB.
[Tonyudenue 11eneBbIX OCTKOB B
IPOAOKAX.

Oco0eHHOCTH BEreTaTuBHOTO U
MIOJIOBOT'O PA3MHOXKEHUS Y
IPOKIKEN, 3HAUCHUE N3YUYECHUS

Jlabopatopnas pabota
«IToncuer knerok
JIPOXOKEN B KaMepe
I'opsieBay.
Jlabopatopnas pabota
«OO0HapyxeHHe
MPOYKTOB CITUPTOBOTO
OpOKEHHUSI: ITUIIOBOTO
CIUPTA U YTIEKUCIOTO
raza.

JlabopartopHas pabota
«HaOmronenue
Pa3sMHOKECHUS
JIPOKIKEBBIX KIIETOK.
[IpakTruueckas pabora
«ITomyyenue TBOpOTa M
Kedupa Ha OCHOBE
MOJIOYHOKUCITBIX
OaxTepuin.




MHUTO3a U HUTOKUHE3A JUIs
ONTHMU3ALIUU [TPOLIECCOB
KYJIbTUBUPOBAHUS JPOAOKEBBIX
[ITAMMOB, TTIOHUMaHUs TPUINH
MAaTOT€HHOCTH JAPOXOKEH U rpruOoB,
MOMCKa MHUILIEHEN (PYHTHUINI0B U
pa3pabOTKU HOBBIX JICKAPCTBEHHBIX
MIpenapaToB.

Bonopocnu — nepcneKkTuBHbIN
00BEKT ISl MPOU3BOJICTBA OeiKa 1
yIJIeBOJOB. buorexHnonornyeckue
METO/Ibl OUUCTKH TBEPIBIX,
KUJKUX OTXOJIOB U Ta3000pa3HbIX
O0TX0J10B TPOU3BOACTB. CTOUYHBIE
BOJIbl. CXE€MBI OYUCTKHU.
buodunbTpsel, a3poTeHKH,

[IpakTuueckas pabora
«OCHOBHBIE BH/JIbI KBaca
U UX XapaKTePUCTUKA»
«Apoxxu u
MOJIOYHOKHCIIBIE
OaxTepuw,
MIPUMEHSEMBIE IS
MIPOU3BOJCTBA KBACAY.
[IpakTruueckas pabora
«CpaBHUTENBHBIN
aHaJIU3 Pa3BUTHUS
IPOACOKEN B a3pOOHBIX U
aHAPPOOHBIX
YCIIOBUSX).
[Ipaktuueckas pabora
«MeTtobl O1IEHKN

METAaHTEHKU, OKCUTCHKH. CBOMCTB

AKTUBHBIA WJI ¥ BXOJSIIUE B HETO | XJIeOOIEKapHBIX

MHKPOOPTaHU3MBbl. MICTIONb30BaHUE | IPOAOKEN.

BOJIOPOCJIEN B OUMCTKE CTOYHBIX Ocobennoctu

BOJI. MIPUMEHEHUS
MIPECCOBAHHBIX,
CYUIEHBIX U
MHCTAaHTHBIX
TIPOFKKED.
HccnenoBarenbckas

pabora «Bnusinue
(U3UKO-XUMHUECKUX
(bakTOpOB HA KAYECTBO
OMOTEXHOJIOTHUECKOMN
npoayKuuu (KBac,
kedup, ChIp, XJ1ed u
Ip.)».
Hccnenosarenbckas
pabota «Bnusinue
(U3UKO-XUMHUECKUX
(dakTOpOB HA POCT
Bogopociu (Chlorella
vulgaris)».




Tema 4.
HacaeacrBennast
uHopmanus (4 4)

HacaenctBeHHOCTDL U
W3MEHUYHUBOCTh — OCHOBHBIC
CBOIMCTBA JKMBBIX OPTaHU3MOB.
N3menunBocTh. Buanl
W3MEHYUBOCTb.

I'en —MarepuanbHbIA HOCUTEND
HACJIEJICTBEHHOCTH U
W3MEHYUBOCTH. HyKenHoBbIe
KHCHOTEL Jlokann3anus
FEHETUYECKOr0 Marepuania B
KJeTKe. JleleHne KIeToK.
Pennmukamus JIHK. OcHoBHast
JI0OTMa MOJICKYJISIPHOU OUOJIOTHH.
Tpanckpunuus. TpaHcisnus.
MyTtanuu.

[IpakTuueckas pabora
«MoaudukanmoHHas
U3MEHUYMBOCTD (JIUCTHS,
UTOJIKU C OJTHOTO
JIEpeBa)».
[Ipaktuueckas pabora
«I'eH — MHCTpYyKIUS 110
cOOopke KIIeTKH (Ha
oucepe Wi
KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTanus Ha
OytepOpoe (mobdoi
00BEKT 13
npeaspiayeni padoTsl,
I7Ie U3MEHEHUE
WHCTPYKITUU TIPUBEICT
K U3MEHEHUIO
BHEIITHETO BHJIA

00BEKTA)».
Tema S. [TonmoxeHne BUPYCOB B CUCTEME [IpocmoTp
Bupycoaorus (3 4) | oprannueckoro mupa. CTpykTypa v | TIOKYMEHTaJIbHOTO

XUMHUYECKUH COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponyxuus BupycoB. Bupycer -
BO30yAUTENN MH(DEKIMOHHBIX
0one3Hei. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

¢unpmMa o BUpycax.
[IpakTrueckas padora.
«Meton pa3BeneHu.
[Ipaktruueckas padora.
«TutpoBanue
OaxTeprodarony.

CBOWCTBA, IPUMEHEHHUE.
buonornueckune MmetTop1 60pHOEI C
BUPYCAMMU.

Tema 6. I'ennas
HHKeHepus u
OMOTEeXHOJIOTHH

(44)

OCHOBBI TEHHOM MHKEHEPHH.
Bekropa. Cieunduueckue
(hepMeHTBHI OaKTepHil.
BHOTEXHOJIOTHH TPOLYKIIMH
0eNKoB B OaKTepHUaTbHBIX
KYJIbTypax. JJOCTHKEHNSI TEHHOU
WH)XCHEPUU 1 OMOTEXHOJIOTHH.
CRISPR/Cas — cucrema
aJanTUBHOTO UMMYHHUTETA
Oakrtepuii u apxeir. [MO. Metob
nonyuenus: ' MO.

[IpakTruueckas pabora
«HJIOHYKJIEA3BbI
pectpukiuu (padora ¢
HYKJICOTUIHBIMU
MOCTIEI0BATEIbHOCTIMU
Ha Oymare)y.
[Ipaktruueckas pabora
«I'eHHBIE HOKHUIIHI -
CRISPR/Cas
(MomenupoBaHue Ha
Oymare)y.
Urpa-guckyccus:
«BsIHrpaii rpant Ha




cozxanue I MOy.

Tema 7. JloMecTukanuss OCHOBHBIX Juckyccns

BuortexHosiornu B JIOMAITHUX )KUBOTHBIX; «JlomecTukanus, BCe 1

’KHBOTHOBOJCTBE COBPEMEHHBIE IKCIIEPUMEHTHI 110 pacTeHUsI U )KUBOTHBIE,

49) JOMECTUKAIMU HKUBOTHBIX KOTOPBIE )KUBYT PAIOM
(Jucuia, HOpKa H JIp. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIbI 0JIOMallIHUBAKOTCS ?
akajemuka bensena). MO3KHO JIM CUUTATh
CoBpeMeHHbIE METO/BI B TapakaHa
KUBOTHOBO/ICTBE: TPAHCIUIAHTALIUS | OJOMAIIIHEHHBIM
AMOPHOHOB, XMMEPHBIE )KHBOTHBIC, | JKUBOTHBIM?».
KJIOHUPOBAHHUE. [IpakTuueckas pabora
OcHOBHBIE 00JIE3HU KUBOTHBIX U «Metonnka
POJIb TATOT€HHBIX KJIOHUPOBaHUS
MUKPOOPraHU3MOB U NApa3uToOB B | (MOJEIUPOBAHUE HA
pa3BUTHM 3a00JIEBAHUM TOMAITHUX | Oymare).
KUBOTHBIX M1 OCHOBHBIX MEpax [IpakTuueckas pabora
O00pBOBI C HUMU; POJIb MOJIE3HBIX «CocraBiieHHE palliOHa
MUKPOCUMOHOHTOB B OPTaHU3ME MATAHUSA )KUBOTHOTO,
XKUBOTHBIX. [losoxkuTENBEHOE 1 pacyer pacxoJI0B Ha
mo604YHOE (OTPUIIATETTLHOE) COJZIEPKAHUEY.
BO3JICHCTBUH aHTUOMOTUKOB Ha Uccnenosarenbckas
OpraHu3M B XOJI€ JICUCHUS pabota «Ornenka
KUBOTHBIX; 1IEJIU U 33/1a4d Ka4eCcTBa MOJIOYHOMN
BETEPUHAPUU. BUOTEXHOJIOTUA MIPOTYKIIUI.
KOPMOBBIX IIPENAPATOB.

Tema 8. OCHOBHBIE METO/IbI CEJICKIINHU. [IpakTuyeckas pabota

buorexHosorum B I'mbpunuzanus. opmer ordopa. «BrIpamuBaem ropox.

PacTeHHEeBOJCTBE OCHOBHbBIE HANPABJIEHUS Kak npoBectn

Sv) CEJICKLMHU: YJIyUIICHUE CKpEIIMBAHUE Y

YPOKalHOCTH, YCTOMYMUBOCTH K
OMOTUYECKUM B a0MOTUYECKUM
(dakTopam.

OCHOBHBIE MOJXO/IbI CENEKIINH U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pacrenuii, [ 'nbpuauzanus,
oTIaJeHHas THOpUaAU3aIlKs,
UCKYCCTBEHHBIN 0TOOp, TeTepO3uC,
TpaHchopmalus, MyTareHes,
T€HETUYECKOE PEIaKTUPOBAHNE).
Ucropus cenexuuu B Poccun n
MUPE, UCTOPHS PA3BUTHS
BXHEHIITMX COPTOB KYJIbTYPHBIX
pacTeHui.

ropoxa.
[IpakTruueckas pabora
«]'eHOMHBIE HOKHUIIBI
(MonenupoBaHue
PaboThI CUCTEMBI
CRISP-Cas).
HccnenoBatenbekast
pabora «BeipaniBanue
pacTeHul B pOOUpPKeE»
(MOXHO
BOCITOJIb30BAThCS
pe3yibTaTaMmu
TIPEIBLTY X
AKCIIEPUMEHTOB TIO




Kak denoBek moxer
MOUMUITUIPOBATH pacTeHUs?
I'ennas naxxenepus pacrenui: Uro
TaKo€ TeHETHUYECKasi HHXEHEePHUsI
pacteHui. TpaHCreHHbIE pACTEHUS.
Mertonb!l nosyuenus. OOpa3zoBaHue
OIyXOJIEN Yy PACTECHUHN.
ArpobakTepuanbHas
Tpanchopmanus: Ti-mma3MusL.
I'ensr T-IHK. MonekymnspHo-
F€HETUYECKUE MEXaHU3MbI
Tpanchopmanuu. ['eHeTnyeckoe
penaktupoBanue. CoBpeMeHHbIE
NOAXObI U IOCTHKEHUS
TE€HETUYECKOr0 PENAKTUPOBAHUS
pacTEHU.

Ectb 11 &u3HbL B IpoOupke?
buotexHonorus KyiabTypHBIX
pacTeHui.

COCTAaBJICHUIO
IMUTATCIIbHBIX

pPacTBOPOB I
pacTeHuid).

Moayab «MoJieKkyasipHbie 0CHOBBI (PM3HO0JIOTHU M (papMakoorum» 9 kiacc

(34 yaca)
Tembl OcHoBHOE cofep:xaHue JesATeJIbHOCTD
IKOJbHUKOB
Tema 1. Beenenue. buorennsie snementsl: | MccaemoBarenbekas
dusznosornyeckas opradorensl: O, C, N, H. pabota
xumusd (10 v) AxTuBHBIE POpMBI KUcIOpoaa, ux | «KonnmuecrtBennas

[I0JIy4YEHUE, HENTpaIu3aLusl.
MakpodJ1€eMEHTBI: IPOLEHT

OLCHKa COACPKAHUA
MHUKPOIJICMCHTOB HUJIN




COJIEp>KaHMs B OpTaHU3ME,
BBITIOTHsIEMas QyHKITHS,
CoJIep>KaHKE B IIPOJIYKTaX MUTAHUS.
Ca2+ - cBsi3pIBaroIIUE OCIKH,
JETIOHUPOBAHUE KA,
pEryJIALNs YPOBHS KaJbLIMs B
OpraHu3Me: TOPMOHBI ITOYeK. Mg —
cTpoeHue xjopoduiia, ero
AKTHBALIUS COJITHEYHOU YHEPTHUEH.
MUKpPO3JIEMEHTBI: B KAKUX
MOJIEKYJIaX COJIEPKATCS,
BBITIOTHsIEMast QYyHKITHS,
CoJiep>KaHKe B IIPOIYKTaX MUTAHUSI.
[TocneacTBus nepeno3upoOBKU
MHUKpO3JIEMEeHTaMu. Fe —
yCBauBAEMbIE TUIIbI COCTMHEHUI
xenesza. ['eMonpoTenHsl,
r€MOIMAaHNUH, IUTOXPOMBL. Cu —
YCBOEHHE U TPAHCHOPT MEJIH.
benku, conepxamue Menp.
[TaTonornueckre CUHAPOMBI
Menke 1 BuiabcoHna, cBI3aHHBIC C
MeTa00IU3MOM MEN.

TOKCUYHBIE PTIEMEHTHI
[lepuoauyeckoi CUCTEMBI ISt
opranuzMa. BimsitHue HeocTaTka
MakKkpo ¥ MUKPODJIEMEHTOB Ha
YKUBBIE OPTaHU3MBI.

XKupsl. 3ab01eBaHus YEIOBEKA,
CBSI3aHHBIC C HAPYIIEHUSMHU
KUPOBOT'O OOMEHA.
JlncnunuaemMun.

VriaeBojbl. 3a00€BaHMs YEJIOBEKA,
CBSI3aHHbBIC C HAPYIICHUAMU
yrieBogHOro ooMeHa. CaxapHsblid
nuaoer.

benku. Ctpoenue. 3abosieBaHus
YeJI0BEKa, CBSI3aHHBIE C
HapyIICHUSIMU OEJTKOBOro oOMeHa.
OyHKIMHN 6€1KOB. DEPMEHTHI.
Mexanu3M nenctBug. Kinaccel
(hepMEHTATUBHBIX PEAKIIUM.
KodepmeHTsi.

BuTtamMuHbl KUPOPaCTBOPUMBIE,
BogopactBopumblie. [IpeBpanieHue

BUTAMWHOB B IUIIEBBIX
MIPOJTYKTAX).
IIpakTueckoe 3aHsaTHE
«KauecTBeHHBIE
peakiuu Ha
OpPraHUYECKHE
MOJIEKYJIBD).
[IpakTHueckoe 3aHsATHE
«JIeHaTypamus 6eITKOBY»
IIpakTdeckoe 3ansaTue
«/3yueHne akTUBHOCTH
aMuiasb.
IIpakTHueckoe 3aHsATHE
«/Inamu3 (kneTouka

Tpayoe)».




BUTAMUHOB B aKTUBHBIE ()OPMBI
Ko(pepMeHTOB. ABUTaMHUHO3BI.
OCHOBHBIE TUITBI META0OINYECKUX
peakiui. buosnepreruyeckue
npouecchl. [ mukonus. Huki
Kpe6ca. Ilens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnoT. Katabomusm
AMHHOKHCIIOT. [ TIOKOHEOTeHE3.
CuHTe3 yriieBoioB, OEIKOB,
XKUPOB. MeTaboauTuyeckue
3a0oneBanus. [IpakTuueckoe
3aHATHE: «pEIICHUE 3a/1a4 Ha
HHEPreTUYECKUl 0OMEH»

Krnerka. [Tousatue MeMOpaHsbi.
Oynkuuu MmeMOopaH. Buibt
TPAHCIIOPTA B KIIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3a0osieBaHus CBSA3aHHBIC C
HapyIeHneM paboThl MEMOpPaHHBIX
oprases, 00Je3H! HAKOTIJICHUS.
Tunbl KOHTAKTOB MEXY KJIETKAMHU.
3HaYCHUE MEKKIETOUYHOU
KOMMYHUKAIIMU JJISI 370POBbsI
opraHusma.

SAnpo. YpoBHHU yITaKOBKH
XpoMaTuHa. XpOMOCOMHbBIE
tepputropun. HememOpanHbie
OpraHou bl




Tema 2.
MouekyasipHas
ouosiorus (10 u)

OcHOBHbBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOI OMOJIOTHH.
HyknenHoBBIE KUCTOTHI.
OCHOBHBIC PUHITATIBI CTPOSHUS.

Marpuunsie cuHTe3bl. Pernkanus

— OCHOBA KJIETOYHOTO JEIEHUS.
[IpyHLIMIBI pErIMKaLUN.
Myranuu. Uto BeI3bIBacT
n3MeHenus B crpoennu JJHK.
[IpuHIUIIBI penapanuu.
TpaHckpumus.

['eneTtnueckuit kon. TpaHCHALUA.

Opranu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpPYCHBIE CPEACTBA,
MEXAHU3MBI UX JEUCTBUA.
Opranuzanusi reHoMa OakTepHit

[IpakTuueckas pabora
«Brigenenne JIHK u3
OaHaHay.
[IpakTuueckas pabora
«Mogenp JIHK-
opuramMm.
[IpakTuueckas pabora
«Omnpenenenue
KadyecTBa MpenapaTon
JIHK ¢ moMo1iibro
CHEKTPO(HOTOMETPUI
(1pu HamU4UK
000opy1I0BaHus).
[IpakTruueckas pabora
«PemnmkaTuBHas
MalmHa (urpa-

AHTHOaKTepUaIbHBIC MPENapaThI.

Opranuzanus reHoMa dyKapuoT
I'enOMHOE peTakTUpOBaHHUE.

JEMOHCTPALINS )».
[IpakTuueckas pabora
« TP (Monenb
aMITuKamms Ha
Oymare)».
[IpakTuueckas pabora
«Cuna mpomMoTopay.
[IpakTuyeckas pabora
«Pemienue 3a1ay Ha
TEHETUYECKUU KO,
[IpakTruueckas pabora
«DonauHr OENKOBY.
Uccnenoarenbckas
pabora
«Pacrpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEPHiD».
[IpakTuueckas pabora
«Pabora B
COBPEMEHHBIX
reHeTu4eckux 0azax
na"HbIX. [IpoBeneHue
In silico ananuza

IIOCJIEI0BATEIILHOCTEN
T€HOB).
Tema 3. ITonsarue o nekapcrax. [Ipunumns! | MccnenoBarensckas
dapmaxoJiorus MO/IX0/1a K MOUCKY HOBBIX pabora «JKcrepuMeHTa
(14 9) JIEKApCTBEHHBIX CPEJICTB. 10 OMPENEIICHUIO

CKpUHMHT U €r0 METO/IbI.

TOKCHMYHOCTH BCIICCTB




ITytn BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BeniecTB. BeackiBanue
(abcopOrus) nekapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHMSI.
TpaHcnopT I€KapCTBEHHBIX
BelecTB. ['eHbl n OeNIKu nepBoi
(da3wl Ouotpanchopmaryu. [lytu
BBIBEICHUS JIEKAPCTB M3
OpraHn3Ma. DKCKpenus u
sanuMuHaIMs. [ 'eHbl 1 6enKu
BTOpOH (ha3wl OnoTpanchopMaluu.
dapmakoguHaMuka. [ 1aBHOE U
nmo6o4YHOe, pe30pOTUBHOE U
MECTHOE, IPAMOE, HETIPSIMOE U
pediiekTopHOE JIeHCTBHE.

Ha apTEMUTUIX.
[IpakTuyeckas pabota
«Kapra skenpeccun
10(haMUHOBBIX U
CEPOTOHUHOBBIX
pEeLenTopoB B MO3Te
MBIIIICH.
HccnenoBatenbckas
pabota
«IloBeneHueckne TeCThl
Ha ppIOKax Danio rario.
CBeTiio-TeMHast
Kamepay.
HccnenoBarenbckas
pabora
«IloBeneHueckne TeCThl




Buibl B3auMOAENCTBHS JIEKAPCTB.
CuHeprusM U aHTaroHU3M MpU
COBMECTHOM JICCTBUU
JIEKapCTBEHHBIX BEUIECTB, UX
Pa3HOBHUIHOCTHU
TpancmemMOpaHHBII CUTHATIUHT.
THIIBI KIETOYHBIX PELENITOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJBI,
KaTAIUTUYECKHUE U COTIPSKEHHBIE C
(G-0enkamu; BHyTPUKJIETOYHBIE:
[ATOIJIA3MATUYECKHE U SIACPHBIC.
MexaHu3MBbI JIUTaHI-PELENTOPHOTO
B3anMoaencTBrud. CeJIEKTUBHOCTD
(130UpaTenbHOCTD) NEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
(dapmakonoruyeckas akTUBHOCTb
BELLIECTB»

PapMaKoIOTUYECKON MOAYIISIIAN
CHHAINTUYECKOU XOJIMHEPTUYECKON
nepenadn. MonekyasspHbIi
MEXAHU3M JEUCTBUS U
(dapmakoiorudeckre cBoricTea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KAaTOPOB U
KypapenoJo0HbIX CPEICTB.
dapMakoaoruyecKas perysiius
AKTUBHOCTH aJpEHEPTUUECKOTO
cuHarca. AIpeHOMUMETHUKH,
aJipeHo0JI0KATOPHI,
CUMITIATOJIUTUKHU.

MounekynsipHast hapMaKoIoTus
AHTUAJJIEPTUYECKUX CPEJICTB.
I'mcTaMUHOBBIE pELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHU3aIIUsl.
Crabunmn3aTtopbl MEMOPAH TYUYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIEUCTBHS, OCOOCHHOCTH
KJIIMHUYECKOT'O MPUMEHEHU S, TOUKU
PUIOKEHUS ICUCTBUS
MHTHUOUTOPOB JIUITUTHBIX
MEIUATOPOB.

MexaHusM JIercTBUA U
MIPUMEHEHUE TIPENApaToB,
CTUMYJIUPYIOIIUX MPOLIECCHI
nMMmyHHuTeTa. @apmakoigoruyeckas

Ha pbIOKax Danio rario.
OTKpbITOE TIOJIEY.
UccnenoBarenbekast
pabora
«IToBeneHYECKUE TECTHI
Ha pbIOKax Danio rario.
CraitHoe moBeJeHUE».
[IpakTuueckas pabota
«BnusHue aapeHannHa
Ha CepJeUYHbIC
COKpaIlleHUS
(mporpammHoe
obecrieueHue)».
[Ipaktruueckas pabora
«l'ucronornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«l'ucronornueckue
nmpenapaThl HEpBHOM
CUCTEMBI».







XapaKTEPUCTUKA UHTEPICHKUHOB:
MOJIyYeHUE, MEXaHU3M JICUCTBU,
npuMeHeHne. OCHOBBI
naTo(U3n0JIOTUN OCTPO(Pa30BOro
OTBETa, MEINALIMs BOCIIAJICHUS.
MonekynspHbIi MEXaHU3M
[IPOTUBOBOCTIAIUTEIIBHOTO
JNEUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
MPOTUBOBOCIIAIUTENBHBIX CPEJICTB.
[TonsiTie 0 HapKO3€ U HAPKO3HBIX
npenaparax. Kierounsli u
HEPBHBII HAPKO3.
dapMakoiorunyeckas
XapaKTEPUCTHUKA OTAEIbHBIX FPYIII
HapKO3HBIX CPEACTB.
ITocienoBaTenbHOCTD AEUCTBUS HA
LEHTPAIBHYIO CUCTEMY.
DU3NOIIOrMIECKUIA COH; (ha3bl CHA.
Buner napymennit cHa [lonsitue o
MEIUKAMEHTO3HOM CHE U
CHOTBOPHBIX IpenapaTrax
(TUIMHOTHUKAX).

MouekyJisipHbIE ACTIEKTHI
Houmuenuuu. OnuaTHble
peLenTOPhl, X TUIIHI.
DOHkedannHbl ¥ SHITOPHHUHEI -
SHJOTE€HHBIE JINTAH/Ibl OTIMATHBIX
pELEenTopOB.

AHTHUIICUXOTHUYECKOE JICHCTBHE,
BIIUSIHUE HA (DYHKIIHIO
AKCTPAITUPAMUIHON CHCTEMBI,
HMOLIMOHANIbHYIO cepy, pBOTHBIN
LIEHTP, APTEPUATBLHOE JIABJICHHUE,
LEHTP TEPMOPETYJIALUU.
MouekyisipHbIE MEXaHU3MBbI
JEVCTBUSA HEUPOJICITUKOB,
BIIMSHHUE Ha J0(PaMUHOBBIE,
CEPOTOHHMHOBBIE, A/IPEHO- U
TUCTaMHUHOBBIE PELIENTOPHI, UX
JNEUCTBUE HA KJIIETOYHBIE
MeMOpaHbl, Ha JCTTOHUPOBAHNE
TKaHEBBIX MOHOAMUHOB.
IToTeH1MaNI-3aBUCHMbIE HATPUEBbBIC




KaHAJIBI KAK MUIIEHU JENCTBUS
MECTHBIX aHeCTeTUKOB. CII0CO0bI
WHTHOWUPOBAHUS TTOTCHITAAI-
3aBHCHMBIX HAaTPHEBBIX KaHAJIOB
MECTHBIMU aHECTETUKAMHU.

Moayab «MoJiekyJIsipHbIe OCHOBBI cejieknum» 9 kiaace (34 yacoB)

TemMbl

OcHoBHOE coep:xkaHmne

JlesiTeJILHOCTD
IIKOJbHUKOB




Tema 1.
MouekyasipHas
ouosiorus (10 u)

OcHOBHbBIE BEXU Pa3BUTHS
MOJIEKYJIIPHOI OMOJIOTHH.
HyknenHoBBIE KUCTOTHI.
OCHOBHBIC PUHITATIBI CTPOSHUS.

Marpuunsie cuHTe3bl. Pernkanus

— OCHOBA KJIETOYHOTO JEIEHUS.
[IpyHLIMIBI pErIMKaLUN.
Myranuu. Uto BeI3bIBacT
n3MeHenus B crpoennu JJHK.
[IpuHLMIBI penapannm.
Tpanckpunuus. I'enernueckun
koj. Opranuzanus reHoma
BHUpycoB [IpoTuBOBUpYCHBIE
CPEACTBA, MEXAaHNU3MBbI UX
NEUCTBUS.

Opranuzanus reHoMa OakTepuil
AHTHOaKTEepUaIbHbIE MPENaPaTHI.
Opranuzanus reHoma 3yKapuoT
I'eHoMHOE penakTUpOBaHUE.

[IpakTuueckas pabora
«Brigenenne JIHK u3
OaHaHay.
[IpakTruueckas pabora
«Mogenp JIHK-
opuUramMm.
[IpakTuueckas pabora
«Onpenenenue
KayecTBa MpenapaTroB
JIHK ¢ moMo1ipro
CHEKTPOHOTOMETPUI
(TTpu HANTUYUH
000pyIOBaHHSA).
[IpakTruueckas pabora
«PerummkaTuBHas
MalimHa (urpa-
JIEMOHCTPALINS )».
[Ipaktruueckas padora
«I1LP (Mmomensb
aMIiiukamms Ha
Oymare)».
[Ipaktruueckas pabora
«Cuita mpomMoTOpay.
[Ipaktruueckas paborta
«Penrenue 3ama4d Ha
TeHEeTHYECKUI KOJ.
Tpaucisiuys».
[Ipaktruueckas pabora
«DonauHr GENKOBY.
Uccnenosarenbckas
pabota
«Pacrnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuin».
IIpakTrnueckas pabora

«PaboTa B OBpeMEHHBIX
FeHEeTHYECKUX 0a3ax
na"Hbix. [IpoBenenue
In silico ananu3za

MOCJIEA0BATEIbHOCTEN
TECHOBY.
Tema 2. [TIpenmert reneruku. Kparkas Ponesas urpa
MouiekyJsipHbIe UCTOPHS Pa3BUTHS MIPEACTABICHUS | «AJLIETIN.
OCHOBBI T€HETUKH O HACJIEICTBEHHOCTH. UccnenoBarenbekuii

(10 u)

OT rena Kk npuU3HaKy: Kak

poeKT MyTareHHbIe




packpacuTh Kota. Yto Takoe
npu3Hak? [lyTe OT reHa no
npu3Haka. Myrauuu. AJend.
['eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHAHTHBIC U PEIIECCUBHbBIC
aJlIeTIN.

I'ensl cTposAT opranusm.
Bxitouenue u BBIKITIOUEHUE
Oomb1ioro Hadbopa reHon. Kak
KJIETKU TTIOHUMAIOT, KAaKU€ TE€HBI
JOJDKHBI pabOTaTh.

JluckpeTHOe Hacien0BaHue
MIPU3HAKOB. 3aKOHbI MeHIens:
OJIVH T'€H - OANH npu3Hak. Cxema
CKpeIIMBaHus. 3aKOH
eANMHO00pa3usi THOPUIOB MEPBOTO
NOKOJIEHUA. 3aKOH paclICIICHUS
IIPU3HAKA BO BTOPOM ITOKOJICHHH.
3akoHbl MeHess: HECKOJILKO
TE€HOB - HECKOJIbKO MPU3HAKOB.
JIurnbpuiHOe CKpelllBaHUeE.
HezaBucumoe pacxoxaeHue
xpomocoM. CLEeTIeHHOe
HACJIEI0BAHUE.

B3aumonericTBre TeHOB.
AJIIETBHOE U HEAJUIECIIBHOE.
Onpenenenue nomaa. [lomoseie
XpOMOCOMBI. CaMIIbl U CAMKH.
Binusinue pakTopoB okpyKaromiei
cpenbl. XpOMOCOMHOE
onpeznenenue noua. [lonossie
xpomocomsbl. [Ipobiema
JNOTOJIHUTEIBHOU X-XPOMOCOMBI y
AKEHIIUH. TpeXI[BEeTHbIE KOIIKH.

(hakTophI.

Ponesas urpa «Cynp0a
KJIETKW». [ eHbI-
NEePEKIII0YaTENH.
[IpakTrueckoe 3a1anue
«ANTOpPUTMBI 1JIs
KJIETOK).
IIpakTueckoe 3axanue
«Enunoobpasue
MIEPBOTO MOKOJICHUS.
[IpakTrueckoe 3aganue
«Pacmiemienue Bo
BTOPOM IIOKOJICHUMY.
Uccnenoparenbckuii
MPOEKT «3aKoHbI I
Menpens B
AKCIIEPUMEHTE.
[IpakTUueckoe 3agaHue
«Pemetka Ilenneray.
[IpakTrueckoe 3a1anue
«Hacnenosanue,
CLECTVICHHOE C MOJIOMY.
IIpakTHueckoe 3aHsATHE
«B3anmonencTBus
TE€HOB (MOJIETUPOBAHUE
CHUHTE3a U TPAHCIIOPTA
MMUTMEHTA B KIIETKY)».




Tema 3.
MonexkyasipHbie
OCHOBBI CeJICKIIUN
(14 9)

['eHbl B mOMyJIALUAX: BETUKOE
paBHoBecue. [Tonynsauus. YacTtorsl
BCTPEUYAEMOCTH MPU3HAKA U
annend. YpaBHeHue Xapau-
Baitn6epra. [lomymnsun
MEHSIOTCA: YACICHHOCTb,
MUTpAIHs ¥ BBIOOp Cympyra.
@aKTOpbI, KOTOPHIE BHIBOJAT
MOMYJISIUIO U3 PaBHOBECUS Xap/iu-
Baiin6epra. UncneHHOCTH
nonyssinuu. Ponesas urpa
«9¢dext ocHoBarenss». perid
resos. Myrauuu. Heciyuaiinoe
ckpewmuBanue. M3ormsanus.
[Tomynsiuu MEHSIOTCS:
€CTeCTBEHHBIN 0TOOP. MexaHu3m
JIENCTBUS €CTECTBEHHOT'O 0TOOpA.
JBuxymuid oToop.
MopaubukarmoHHas
M3MEHYUBOCTh. CTaTUCTUYECKHUE
0COOEHHOCTH MOIU(DUKAITMOHHON
n3MeHunBoctu. Hacnenosanue
KOJIMYECTBEHHBIX MPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHU.
CpenoBas U3BMEHYUBOCTh
npu3Haka. Koagdunuent
HacJeayeMoCTH ipu3Haka. OTBET
Ha oT0op. [Touck reHon
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIIEOTUHBIE BAPUAHTHI
reroB. JIHK-uum. IlotHOreHOMHBIN
aHaJIN3 aCCOLIMALINM.

«OMBD» HaJI TEHOMOM.
IToctrenomuas spa. OOpaTHas
reHeTuka. « OMUKCHBIC)
uccnenoBanus. [Iporeom,
MeTabooM. JloMmecTHKaLMS |
LEHTPbI TEHETUYECKOTO
pazHooOpa3zus. [loucku pacrenuii ¢
«XOPOILINMMY» MPU3HAKAMU IS
yenoBeka. LIeHTpbl reHeTHYecKoro
pazHooOpasus. Hukonaii IBanoBUY
Basunos. Cenekuus.
KomOunarmonHas u ru0puHas
cesieknus. ['ereposuc.

[IpakTueckoe 3ananue
«YacToTs! annenenu,
T€HOTHIIOB U
(heHOTHIIOBY.
UccnenoBarenbeckui
MPOEKT «AHau3
FEHETUYECKOU
CTPYKTYPHI MOIMYJIALUN
(Ha ocHOBE 3aKOHA
Xapnu-Baiiabepra)y.
Ponesas urpa «9ddexr
OyTBUTIOYHOTO
TOPJTBIIITKA.

Ponesas urpa
«EcTecTBEeHHBIN
oTOOpP».
HccnenoBarenbckue
paboThI
«MoaudukanmonHas
W3MEHYHBOCTD
pacTEHUH B IIpeiesiax
BallIero MecTa
KUTEIIbCTBAY.
IIpakTueckoe 3axanue
«ATPOHOMBID».
[IpakTnueckoe 3amanue
«I'omonoruyueckue
PAIIbl HACJIEACTBEHHOM
W3MEHYUBOCTH).




CoxpaHUTh U U3YYHUTh T€HBI, YTOOBI
MeHATh Oyaymiee. Kak mpaBUiibHO
XpaHuTh renbl. Komteknun
T€HETUYECKUX PECYPCOB PACTEHUM.
[IpakTuxkym u/mim
HCCIIEIOBATEIILCKUM ITPOEKT:
MeTonapl KyTbTUBUPOBAHUS 1N VItro
JUIS. COXPAHEHUSI TEHETUYECKUX
PECYPCOB PACTEHUM U JJISI
YCKOPEHHOU CEJIEKIINU
['eneTnyeckue HEHTPBI B HALIEN
crpane. ['ne 3annmarorcs
TEHETUKON U TECHOMUKOM ISl HY KT
CEJIbCKOI0 XO35IMCTBA.
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