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IHHOACHUTEJIBHAS 3AIIMCKA

AKTYaJbHOCTh W Ha3HAueHHe mnporpammsbl. [Iporpamma paspaboTaHa B
COOTBETCTBUM C TpeOoBaHUsIMU DeepaibHOr0 rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO o00miero oO0pa3oBaHMs, OpPUEHTUpPOBAHA Ha oOecreyeHue
WHAMBUIYAbHBIX TMOTpeOHOCTEW O0Oydarouuxcsi W HamnpaBlieHa Ha JIOCTH)KEHHE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHMS MPOrPaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus C
y4eTOM BBIOOpa yYaCTHHUKAMU OOpPa30BATEIbHBIX OTHOIIEHWH KypCOB BHEYPOUHOU
NESTENBHOCTU. DJTO TO3BOJSET O00ECIEeUNUTh EIUHCTBO OO0S3aTENbHBIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE MIKOJIHHOTO 00pa30BaHUs: HE TOJIHKO HA YPOKE, HO U 32
€ro npeaeiiamu.

AKTyaJIbHOCTh ~ peajii3allid  JAHHOW  MporpaMMmbl  OOYCIIOBJIEHa  CaMoM
0COOEHHOCTBIO MMPOEKTHO-UCCIEA0BATEIbCKOMN AESITENIbHOCTH. JTa EATEIbHOCTD JIEKUT
B OCHOBE IM03HABATEJILHOTO HHTEpeca pedeHKa, IBJIIETCS 3aJI0rOM YMEHUS IJIAHUPOBATh
Ar00ble  JIEMCTBHUST M BaXHBIM YCJIOBHEM YCHEIIHOW peanuzauuu wujeu. JlroObie
U3MEHEHHSI COBPEMEHHOTO0 OOIIECTBA CBSI3aHBI C MPOECKTAMU U MCCIEIOBAaHUSIMU — B
HayKe, TBOpYECTBE, Ou3Hece, OOIecTBeHHOW >Ku3HHU. [10ATOMY Ba)KHBIM 3JIEMEHTOM
Pa3BUTHS JIMYHOCTH OOydYaromerocs sBiasieTcss (OPMUPOBAHHE OCHOBHBIX HAaBBIKOB
IIPOEKTHO- UCCIIEIOBATENBCKOMN AEATEIBHOCTH.

[Tporpammoii mipeaycMOTpeHO (OPMHPOBAHHE COBPEMEHHOTO TEOPETUYECKOTO
YpOBHSI 3HAaHWW, a TaKKe M TPAKTUYECKOTO ONbITa paboThl ¢ JabOpaTOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NeATEIbHOCTH. MeTo bl
OpraHu3alid  00pa30BaTEIbHOM W HAY4YHO-HCCIIEJOBATEIbCKON  JIESITEIbHOCTH
npeaycMaTpuBalOT (OpMHUPOBaHUE Yy OOYUYAIOIIMXCS HECTAHJAPTHOTO TBOPYECKOIO
MBIIICHUS, CBOOO/IbI CAMOBBIPAXKEHUS U UHAUBUTYATbHOCTHU CYKJICHUM.

Jns moJIHOrO yyera MOTPEOHOCTEeM ywaluxcsi B MPOrpaMMe HCIOJb3yeTCs
muddepeHuIUpPOBaHHBIM MOAXO0JA, YTO CTUMYJIMPYET YydYallerocss K YBEIUYCHHIO
NOoTpeOHOCTH B MHAUBUAYAJIbHOMN, HHTEIJICKTYaIbHON U MMO3HABATENILHON JESTEIbHOCTH
U Ppa3BUTHIO  HAy4YHO-UCCIENOBATEIbCKUX  HaBbIKOB.  [Iporpamma  craHeT
BOCTpeOOBAaHHOM B MEPBYIO OUEpeb NIKOIHbHUKAMH, KOTOPHIE UMEIOT CTOMKHI MHTEPEC
M COOTBETCTBYIOIIYIO MOTHBALMIO K HM3YYEHHIO NPEAMETOB €CTECTBEHHO-HAYYHOTO
I[MKJIa, €CTECTBEHHBIM HayKaM U TEXHOJIOTHUSIM.

B moapocTKOBOM BO3pacTe ydallMecs MPOSIBISIIOT CBOK 3aMHTEPECOBAHHOCTH B
TOM WM WHOW 00JacTH 3HAHUW, HAYYHOM HAIMpABJICHUU WU MPOdEeCCHOHATBHOU
neaTenbHoCTH. Takum o0pa3oM NPOUCXOAUT (POPMHUpPOBAHUE T[IO3HABATEIBLHOW W
npo¢eCCUOHAILHON COCTABIISAIONICH JIMYHOCTH, TTOMOTAeT ydalleMycsl B OINpeeeHUun
OyIymiero >KMU3HEHHOTO MyTH U B MPO(ECCHOHAIHLHOM BBIOOPE IMOCJIE OKOHYAHUS
mkosbl. [lomoGHOro poaa 3aMHTEPECOBAHHOCTh CTHUMYJHUPYET IMOCTOSHHOE >KEJaHue
IIKOJIbHUKA K TIO3HAHWIO HOBOTO, PACIIMPEHUI0 M YIIIYOJIEHHIO COOTBETCTBYIOIIMX
3HAHUH, U



MOJIYYCHUIO HOBBIX B TOM YHCJIE€ MPAKTHUYECKUX HABBIKOB, a TaK)K€ MOTHUBHPYET
y4alerocst Ha npoQpoOprUeHTALUIO.

[Iporpamma HaiesnieHa Ha MOMOIIb PEOCHKY B OCBOCHHUM OCHOB OpTraHU3alUHU U
OCYIIIECTBJICHUSI COOCTBEHHON MPOEKTHO-UCCIEA0BATEIBLCKON IEATEIbHOCTH, a TAKXKE B
NPHOOPETCHUM  HEOOXOMWMOTO  OMbITa Uil  pabOThl  HAJ  WHAWUBUIYAJTbHBIM
UCCJIEIOBAHUEM WM TPOEKTOM. [IporpaMma moMoKeT MIKOJIBHUKY B Oojiee riyOOKOM
M3YUYEHUU UHTEPECYIOINICH ero 00J1acTh €CTECTBEHHBIX HAYyK, a TaK)Ke B MPUOOPETCHUU
BaXXHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOIUMBIX MJI1 MPOJYKTUBHOM COLMAIU3ALNUUA U
dbopMUpOBaHUS IPAKIAHCKON TO3UIIUU:

— HaBBIKA CAMOCTOSITENIBHOTO PENICHUS AaKTyalbHBIX MCCIECIOBATEIBCKUX WIH
NPAKTUYECKUX 3a/ay, BKJIOYAIONIEr0o B ce0s yMEHUE BHUACTh U aHAIM3UPOBATH
npoOieMbl, HYXXIAIONUECs B PEHICHWW, YMEHWE JETalbHO MpOopadaThBaTh W
peaTu30BBIBaTh CIIOCOOBI PabOThl ¢ HUMH, YMEHHUE TJIaHUPOBATh COOCTBEHHYIO paboTy
U CaMOCTOSTEILHO KOHTPOJMPOBATH CBOE TIPOJIBMIKEHUE K KEITAEMOMY PE3yJIbTaTY;

— HaBBbIKAa TE€HEPUPOBAHUA U O(OPMIICHUS COOCTBEHHBIX HJEH, OOJieueHUs HUX B
yAOOHYIO JJIsl pacrpocTpaHeHus Gpopmy;

— - HaBbIKA YBAXKUTEIHHOTO OTHOIIEHUS K YYXXHM B3IVISIAaM H  HJESM,
opopMJIEHHBIM B paboTax JApyrux JIOJEeH, JIPyruX aBTOPOB — BIAJCNIbIICB
WHTEJUIEKTYaJIbHOW COOCTBEHHOCTH;

— HaBbIKA  MyOJMYHOTO  BBICTYIUIGHUsS  miepes;  OONBIIOW  ayJaUTOpHEH,
apryMEHTUPOBAHHUS W OTCTAaMBAaHMS CBOEH TOYKM 3pEHUS, OTBETOB Ha BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKICHUS IPYTUX B CBOEH MPaBOTE, MPOIABUKEHUS CBOUX
UaeH;

— HaBblKa pabOThl CO CIEUUATU3UPOBAHHBIMU KOMIBIOTEPHBIMU MPOrpaMMaMH,
Ja00paTOpHBIM  000PYIOBAaHUEM, TEXHHYSCKHUMH yCTPOMCTBAMH, OHOIMOTCUHBIMH
dboHTaMH W WHBIMH pecypcaMu, C KOTOPHIMH MOKET OBITh CBSI3aHA IPOCKTHO-
UCCIIEI0BATENbCKAs JEATEIbHOCTD IKOJbHUKA.

Kpome Toro, pabora mKOIbHMKA HaJ MTPOEKTOM WM HCCIEAOBaHUEM OyJleT
CIOCOOCTBOBATh U PA3BUTHIO €0 aJICKBATHOW CAMOOILICHKHU.

BapuanTsl peaju3anuu nporpaMmsl 4 GopMbI NPOBeIeHUA 3aHATHIA.

JlanHasi mporpaMma paccuMTaHa Ha paboTy €O IIKOJbHUKAMH 5-9 KIaccos.
[Temarory BaykHee akIEHTHPOBATh CBO€ BHUMAHHUE HE CTOJIBKO Ha KayecTBE pe3yJibTara
MIPOEKTa WM MCCIICIOBAHUS, CKOJILKO Ha TOM, YTOOBI yUallTUHCs MOTy4Yai 3HaHUS B TOM
YHCJIC U YePe3 BHITIOJIHCHUE MPAKTHUECKOTO 3aaHus, JAeNial BEIBOIBI U YMO3AKITIOUCHUS
HA OCHOBAaHHUM CBOETO UCCIEJOBAHUS, YYWICS CpaBHHUBATh €ro pe3yJbTaThl C
TEOPETUYECKUM MaTEPHAIOM U HCCIACAOBAHUSAMHU JPYTHUX IIKOJbHUKOB. Takum
00pa3oM, MIKOJBHUK OCBOUT OCHOBBI MPOEKTHO-HUCCIIEIOBATEIbCKON NEATeIbHOCTH U
PUOOPETET HABBIK KPUTHYECKOTO OTHOIICHHS K MaTepHaIy.



[Iporpamma pa3buTa Ha MOJYJIM, KOTOpPHIE MOTYT OBITh HMCIHOJB30BaHbI JHOO
YacTUYHO, JMO0 TmonHOCThI0. Tak Moayns «Kak JKMBOTHBIE U PacCTCHUS
MPUCIIOCA0INBAIOTCS» (PBOJIIOIMOHHAS AKOJOTHS) MpEIonaraeTcs A U3ydyeHus B S5
wim 6 kiacce B TeueHue oaHoro rojga (34 uaca B rom). Moaynu «OCHOBBI
pacTeHueBoACTBa» M «bHOTexHOJMOTHUs» paccuuTaHbl Ha 68 4YacoB M MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2-X jieT (1o 34 Jaca B roj) uiau B TeueHuu 1 roja (68 yacos B
roa). Bo BTOpoMm cilydyae BO3MOXHO MPOXOXKJIeHHE 00oux Mojayneil («OCHOBBI
pacTeHneBoACTBa» B 7 winu 8 kiacce, «buorexHonmorum» B 7 unum 8 Kiacce).
AHaJIOTUYHO MOIyiIu «MoOJeKyJIsIpHbIe OCHOBBI (DU3UOJOTUU U (PapMaAKOJOTHH» U
«MoekyJisipHble OCHOBBI CEJIEKIIMW» pacCYUTaHbl Ha 68 YacoB U MOTYT OBITh
peanu3oBaHbl B TeUeHUH 2- X JieT (1o 34 yaca B roj) Wi B TeueHuu 1 roja (68 4acoB B
roq). Bo BTopoMm ciyuae BO3MOXKHO MpoXoxkaeHue oboux moayneit («MosekyisipHbie
OCHOBBI cenekiuu» B 8§ kiacce, «MomekynsipHble OCHOBBI (DU3HOJOTUU U
dbapmakonoruu» B 9 kiacce).

MoOXHO pPEKOMEHJIOBATh HCIOJIL30BaTh MOIYIH «Kak KXUBOTHBIE M pPACTCHUS
npucnocadonuBaroTcs», «OCHOBBI  PAacTEHUEBOJCTBAY», «MOJEKYIsIpHbIE OCHOBBI
CEJIEKIIMM» B KaUe€CTBE HEMPEPHIBHOIO 00pa3zoBaTeabHOro ukia (5-9 knacc no 1 yacy B
HEZEINI0) JI KJIacCOB arpoOMOTEXHOJIOTMYECKOW HampaBiieHHOCTH. Moaynu «Kak
JKUBOTHBIC U PACTCHUS TPHUCIIOCAOIUBAIOTCA», «buoTexHONMOrUN» U «MOJNEeKyIsIpHbIC
OCHOBBI (PM3HOJOTUU U (HAPMAKOJIOTUU» B KAUECTBE HEMPEPHIBHOTO 00Pa30BaTEIHLHOTO
mukia (5-9 wiace mo 1 wacy B Henento) Juisl KJIACCOB OMOTEXHOJIOTMYECKOTO WIIH
MEIULIHUHCKOTO HAMPABICHUM.

B3auMmocBsa3b ¢ mporpammoi BocnuTaHus. I[IporpamMmma Kypca BHEYpO4YHOM
JeSTENBbHOCTH pa3paboTaHa € YYETOM PEKOMEHJANMK TPUMEPHOW MPOTPAMMBbI
BOCIIUTAHUS, YUYUTHIBAET  IICHXOJIOTO-TEJATOTHYECKUE  OCOOCHHOCTH  JAHHBIX
BO3PACTHBIX KATErOpUil. DTO TMO3BOJSIET HA MPAKTUKE COCIWHUTH OOYYaNIyI0 |
BOCIIUTATENIbHYIO JIEATEIIbHOCTh II€Jlarora, OPUEHTUPOBATHL €€ HE TOJIbKO Ha
WHTEJUIEKTyaJlbHOE, HO M Ha HPABCTBEHHOE, COLMAJIbHOE pa3BUTHE peOdeHKa. OTo
MPOSIBIISICTCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB PEANU3alMU IPOrpaMMbl BHEYPOUYHOM
NEATeIbHOCTH, HAIIeAMMNX CBOE OTpPaKEHHE M KOHKPETU3AIMI0 B MPUMEPHOU
porpaMMe BOCIUTAHUS;

— B BO3MOHOCTH KOMIUIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYyNI Il OpPraHU3ALNU
npopOpUEHTAIITMOHHON  JESATETLHOCTH IIKOJBHUKOB, BOCIUTATEIIBHOEC 3HAYCHUE
KOTOPBIX OTMEYAETCSA B MPUMEPHON MpOrpaMMe BOCIIUTAHUS;

— B HHTEPAKTUBHBIX (opMax 3aHATHM [JIs IIKOJHHUKOB, OOECIEYHBAIOIINX
OOJIBIIYI0 WX BOBJICUEHHOCTh B COBMECTHYIO C IMI€IJarOrOM U JPYTUMHU JE€ThMU
NEeSTENbHOCTh W BO3MOKHOCTH 0Opa3oBaHMsI Ha €€ OCHOBE JIETCKO-B3POCIBIX
OOIITHOCTEM, KIIOYEBOE 3HAYEHHWE KOTOPHIX IS BOCHHUTAHHUS TOJYEPKUBACTCS
IIPUMEPHON TPOTPAMMOM BOCIIUTAHUSL.



Ocob0eHHoCcTH Pa0dOTHI YUMTEISI IO MporpamMMme. 3ajgaya yUuTeNIsl COCTOUT B TOM,
9TOOBI  COMPOBOXKJAATh TMPOIECC MNPOPECCHOHAIBHOW OpPUEHTAIIMU  IIKOJIbHUKA,
pacKphiBasi MOTEHIIMAN KaXJO0T0 Yepe3 BOBJIICUEHHWE B MHOTOOOPAa3HYIO JESTEIbHOCTD,
OpraHW30BaHHYI0 B pa3Hbix (opmax. [lpu 3TOM pesyiabTaTomM pabOTHl yduTens B
MEPBYIO O4Yepe/lb SBISETCS JIMYHOCTHOE pa3BuUTHE ywaierocs. JIMYHOCTHBIX
PEe3yJIbTAaTOB YUUTEIb MOXKET JJOCTUYD, YBJIEKAsl YUEHHKA COBMECTHON U MHTEPECHOU UM
000MM JIESITENIbHOCTBIO, YyCTaHaBIMBas BO BpEMs 3aHATUNA JOOPOKEIATENbHYIO,
MOICP>KUBAIOIITYI0 aTMOCGhEpy, HACKIIIAsI 3aHATHUS IIEHHOCTHBIM COJEPKaHUEM.

[IpumepHas cxeMa npoBEAEHUS 3aHATUMN IO IPOTrPaMME:

1. OObsiCHEHUE TEOPETUIECKOTO MaTepHalia o TeMe.

2. [loaroToBKka K SKCHEPUMEHTAIBHOMY 3aHSTHIO, OOCYXJIEHHE OOBEKTOB s
MPAKTUYECKOTO 3aHSATHUSI.

3. IIpoBeneHne NPaKTUYECKOTO 3aHATUS — OCHOBHAS 3a/1a4a OCBOCHHE METONO0JIOTHH
JTAHHOT'O DKCIIEPUMEHTA.

4. Tlo oOxOHYaHWUU MPEAJIOKUTH JIETSIM, KOTOPBbIE 3aMHTEPECOBAJIUCH JaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B HCCIEAOBATENbCKUI MPOEKT. s 3Toro HeoOXoauMo
o0CyAUTh OOBEKTHI, KOTOpPbIE YYEHUK OYyJeT HCCIeN0BaTh, COCTABUTh IIJIaH
AKCIIEPUMEHTA.

5. IloMoYb y4eHHKY TPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIIEIOBATENbCKON AEATEIbHOCTA IIKOJbHUKOB
MOXKHO B TIpOIleCCE€ 3allUThl MMH CBOMX pabOT B paMKax MIKOJIbHOW HAy4YHO-
PAKTUIECKON KOH(pEPEHITUH.



COJIEP)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTH

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

1. Mput uccneoyem srcuesvie 006vexkmul (6 uacos)

CBolicTBa M CTPOEHHE >KMBBIX OPraHW3MOB (CTpOeHHE KJIeTKH). Bum, ocodb —
OpraHu3M Kak efuHas cucrema. Ananrtanuu (mpucrnocobnenust). [lonsitue romeocrasza
AKUBOro opranuzma. CriocoObl €ero noAaep>KkaHusl.

[louarue BapuaTuBHOCTH Tpu3Haka. MccnenoBarenbckue padoTel «Bce mnu
(cuHMILIBI, O€JIKH, O€pe3bl U T.[1.) OAUHAKOBbIE? DOTOKBECTY.

Orpanuyenuss Mopdosorndeckux u ¢uznonorndeckux anantauuii. I[louemy
OpraHu3Mbl HE CTAHOBATCS OECKOHEYHO OOJbUIMMHU, MAJICHbKUMHU, BCESIHBIM.
[Ipaktuueckas padora «CocTaBisieM KHUTY PEKOPIOB PACTEHUN M JKMBOTHBIX HAIIETo
Kpas».

2. Bnuanue oxpyscarouwieii cpeovt Ha rcugvle opzanusmul (12 uacos)

dakTopbl OKpYKaromie cpenbl (abuoTuyeckue, OMOTUYECKUE, aHTPOIOTCHHbIE).
[Ipumepst  abuoTudeckux (aKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BIHMSHUE Ha
KU3ZHENIEATEIPHOCTh  JKUBBIX  OpPraHU3MOB:  TEMIEpaTypa, CBET,  BJIAXKHOCTb.
[IpakTnueckoe 3anarue «L{BeT u Temno» (KyOHKH JibJia B3BECUTh, MOJOXKUTh B YaIlIKH
[letpu Ha pa3HouBeTHYIO Oymary, uepe3 30 MHHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [Ipaktnueckoe 3ansTue «HYTo pacTBOpsieTcs B Boe» (3KCIEpUMEHT « Kuakuii
nom»). Ilpaktrnueckoe 3anstue «/Juddysus Bemects B Boae (pacTBOpHI)», «/IBuxeHne
pacTBOpoB 1o 1BETKY». [Ipaktnueckoe 3anatrue «Jleg mnaBaer B Boae (aicOepru,
3aMep3aHue BoA0eMOB)». [IpakTuueckoe 3anatue «Jlea npu 3amep3aHuu paciIupseTCs
(pa3pylieHue kaMHs (T0OYBOOOPa30BaHUE), 3aMEpP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJIEHUS  KUBBIX  OPraHu3MOB K
abuorndeckuMm ¢aktopam. I[IpucrnocobieHuss K OCHOBHBIM aO0MOTHYECKUM (HaKTOpam:
TeMIiepaTypa, BIaXHOCTh W cBeT. [lpaktuueckoe 3anstue «llly6Ga» (kyOuku mnbaa
3aBEpHYTh B pa3Hbli Marepuan, B3BecUTh). [Ipaktuueckoe 3ansitue «IIMrMEHTHI»
(MOXKHO pa3/ienuTh Ha BaTMaHe Kpacuteian u3 diaomacrepoBy». [IpakTuueckoe 3aHaTHe
«Kak KMBOTHBIE TJ1aBaIOT B BOJE» (DKCIEPUMEHT C MUIMETKOM ).

Uccnenosatenbckue padboThl «BiusiHue cBeTa (Teria, BIaXXHOCTH, COCTaBa MOYBBI)
Ha pacTE€HUs B ECTECTBEHHBIX WJIM HCKYCCTBEHHBIX YCJIOBHSX» (HA JOCTYITHOM
MaTepuae).

3. Bzaumooeiicmeusn yncuevix opcanuzmos (4 uaca)

buotnueckue (akTOpBHL. 3aKOHOMEPHOCTHU pa3BUTHSA MEXXBHJIOBBIX
B3aMMOOTHOIIEHHH. Ko3Bomouus (XUIIHUK-KEPTBA; MNapa3sUT-XO3IHH) DBOJIIOLMS
cTpareruii no0bpiBaHus nuiu. CouuanbHOCTh. Buabl-BeceneHusl. [lepeyenn pacTeHuid-
Bpenuteneit. Hccienosarenbckas pabotra «HaOmrojneHus 3a B3aUMOOTHOIICHUSIMU



KUBOTHBIX MPHU JOOBIBAHUY MUITH (KOPMYIIKH JIJISl TITULL, JUISI TOPOJCKHUX WITU CEIBCKUX
KUBOTHBIX). BeO-kamepwr»y. MccnenoBarensckas pabota «PacmpocTpanenune BHIOB-
CHHAHTPOIIOB B HAIIIEX MECTHOCTWY.

4. Yenosex 6 ncuznu pacmenuii u yxcueomnuvix? (6 uacoes)

Auntponiorennsie (axrtopel. [IpaBma nu, 9YTO TEPBOOBITHBIE JIOAUW >KHIA B
rapMoOHUH ¢ npupoaoi. OJIoMalllHUBaHUE U IPUPYUYEHUE KUBOTHBIX U PACTEHUN. 3aueM
crlacaTb BBIMUPAIOIIME BUBI, Kak 3TO Aenarb. KylabTypHble pacTeHHs] U UX JIUKHUE
npeaku. [louemy BakHO UX coxpaHAThb. PazHooOpa3ue KylabTYypHBIX PACTEHUN M HX
3Ha4YeHUE B KU3HU yenoBeka. KpacHas kaura Bamieil tepputopuu. Oco00 oxpaHsembie
TeppuTOpuH, 3anoBeaHUkH Poccun u mupa. [Ipaktuueckas paborta «Pa3znoobOpasue
KyJbTYPHBIX PACTEHUM B BallleM PETHOHEY.

Uccnenoarenbckas padora «BiusiHue aHTpomoreHHbIX (PaKTOPOB Ha pPa3BUTHE
pacTeHuil B TOPO/ie/HACETIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas padora «OOIIT B Bamem peruoHe — YHHUKaJIbHbBIC
O0OBEKTHI TPUPOIBD».

5. Oxonozuueckue nuwu (6 uacos)

buocdepa — onna u3 BakHeHmux o6osiouek 3emiau. UTo Takoe «IKOJIOTHYECKue
HUIIM» W Kak OHU ¢opmupytorcsa? PopMupoBaHuEe 3HAHUNA O OHMOPa3HOOOPA3UIO
KU3HEHHBIX  (OpM,  TOBENEHYECKUX  MPUCTIOCOOJICHUH,  MoJau(pUKAIMOHHAS
M3MEHUYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHbie cO00IIecTBa U UX TUIIBL. PazButue
Y CMEHBI PACTUTEBHBIX COOOIIECTB.

UccnenoBarenbckue pabOThl «IKOJOTUYECKUE HUIMU BOKPYT TEOS — OMUCAHUE
dakTopoB OKpyKaromeh cpens». HMccmenoBaTenbckue padoThl «DEHOTOTHUYECKHE
HAOTIOACHUS.

MoayJb «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiaacchl (68 yacoB)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Uro-Takoe pacTeHUEBOJICTBO: OCHOBHbIE (DAaKTOPhI BBIPAIIMBAHUS PACTCHUM.
Ucropust pazButus arpoxumudeckux 3HaHui (padotsl M.B. JlomonocoBa, FO. JInbuxa,
Bbyccenro, B.B. /lokyuaeBa, K.A. TumupsizeBa, I1.A. Kocteiuesa, JI.H. [IpsHumankoBa
u 11p.). [Ipaktrueckas padota «bouka JIubuxay.

2. Aepomexnuueckuii Ixcnepumenm (6 yacoe)

[IpaBuiia TOCTAaHOBKM arpo3KCrepuMeHTOB. IlocTaHOBKa 53KCIEPUMEHTOB C
pacTeHusIMA. BBIOOp TEMBI, COCTaBICHUE TUIIOTE3bI, MW U 3a71ad SKCIEPUMEHTA I10
BBIDAIIIMBAHUID PACTEHWW B KOHTposmMpyeMou cpene. KoHTponu, NOBTOPHOCTH,
npoBefieHue dKcnepuMeHTta. [lmanupoBanue »skcnepumenta. OlleHKa pe3yJbTaToB
skcniepumenTta. MccnenoBarenbekas padora «DakTopbl, BIUSIONIME HA MPOpPACTaHUE
ceMstH (pPOCT ITPOPOCTKOB)».

OcBo€HME TEXHOJIOTUH KPYTIIOTOJIUYHOIO BBIPAIIMBAHUS CAJTATOB U MUKPO3EJICHU



B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX yCHOBUSX. COOp YCTaHOBKHM JUIsl BhIpAIIUBaHUS
pacTeHul B KOHTPOJIUPYEMBIX YCIOBHSIX.
3. Ponv xumuueckux ziemenmos ¢ numanuu pacmenuii (20 uacoes)

Boma. PactBop. BrITskKKa. AHHMOHBI, KAaTHOHBI, AJIEKTPONPOBOJHOCTH M pH
pactBopa. Poib XUMHYECKHMX BJIEMEHTOB B MNUTaHUU pacteHuid. I[lomydenue
NUTATENbHBIX BelIecTB pacTeHusiMu. l[IpakTuueckas padora «Cxembl NUTATEIbHBIX
pactBopoB. Pacuer 103 yaoOpeHuit 111 MUTATEIBHBIX PACTBOPOBY.

YnoOpeHusi: OpraHvMyeckue, MUHEpalbHble, MHKpPOOUOIOruueckue. Turmsl
nuTaHusi pacteHuil. BosaymiHoe W MuHepanbHOe (KOpPHEBOE) IUTAaHUE PACTEHHI.
TpancnopT nNUTATENbHBIX BEHIECTB PACTEHUMN: BOCXOMAIIMNA U HHUCXOMSIIMA TOK.
Baxneiimue kanuiineie, pocpopHble U a30THBIE yA00peHus, ux cBoicTBa. [IpocThie u
cnoxHubeie ynoOpenusi. [lpaktuueckas pabota «IlpaBuna cmemuBaHus ya00peHU
[Ipaktrueckas padota «llutanue pacTeHUI: TEXHOIOTHUS TPUTOTOBICHUS TUTATEIHHBIX
PacTBOPOB ISl Pa3HBIX KYJIbTYP».

PocT u pasBuTHe pacTeHMil: dTambl OHTOT€HE3a, (DAaKTOPHI, BIMAIOIIME HA POCT
pacTeHuil: CBET, TyCTOTa IMOCaJO0K, nuTaHue, cyoctpar. IIpakTtuueckass pabora
«MOHUTOPUHT MUHEPATBHOTO MUTAHUS PACTEHUID.

OcoOEHHOCTH MHUTAHMSI PACTEHU a30TOM. A30T M €ro 3Ha4eHUe B >KHU3HU
pacrennii. @OpMBI a30Ta U UX IPEBPALIECHUE B II0YBE.

Ucrounuku dhocdopa mis pacrenus. 3HaueHune Gocdopcoaepxraiimx CoeTMHEHHMN
B KJieTke. Posib Makpospruueckux coequHeHui pochopa B sHEPreTUUeCKOM OOMEHE.

Brnusaue kamusa Ha (Qu3NYECKWe CBOWCTBA MPOTOIUIA3MbI, Ha (PEPMEHTHI
YTIEBOIOPOAHOTO OOMeHa, CUHTE3 0enKkoB U Jp. Ponb kamus B moaaep>KaHuM HOHHOTO
OanmaHca B TKaHsX, B TPOIECCAX CAMOPETYIISIINH.

Perynaropnas u cTpykTypooOpa3zoBarenbHas pOJb KajblUsi. Y4YacTHE B
00pa30BaHUM KJIETOYHOW CTEHKH, MOAJECPKAHUU CTPYKTYPbl MEMOpaH U PEeryisiuus ux
MIPOHUIIAEMOCTH.

3HayeHue MarHusi B Metaboiu3me pacTeHuidl. Marauii B coctaBe xJjiopoduiuia,
CXOJCTBO XJOpodusuia U reMoraoOrHa Kak CBUJIETEIBCTBO €IMHCTBA OPraHHMYECKOTO
MUDA.

Cepa u ero OCHOBHBIE COCAMHEHHS, UX POJIb B CTPYKTYpPHOW OpraHU3AIMH
KJIETKH, YYaCTUE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Muxkpoanementsl. [lpencraBieHus O poOJad MUKPODJIEMEHTOB B MeTaboim3Me
pactreHuil. OCOOEHHOCTH TOCTYIUICHHSI MUKpPOXJIEMEHTOB B pacTeHusi. CHHEpru3sM H
AHTarOHU3M 3JIEMEHTOB IUTAHUS PACTCHHIA.

PactutenbHas auarHocTMKa W METOABI HMJIEHTHU(UKALWK HETOCTaTKa/M30BITKA
anemeHToB nutanus. [IpakTuueckas padota «PacTurensHas TuarHoCTUKAY.

Uccnenoparenbckas pabora «OleHKa COCTOSHUS KOMHATHBIX —PacTeHH,
pacTeHUN Ha  I[IKOJBHOM TEPPUTOPUHU, YCTAaHOBKA MPUYUH  MATOJOTMYECKHX
COCTOSIHUH (TIpH



HAJTMYHHN )».
UccnenoBatenbckass pabota «OneHka BIMSHHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTeHUH (COCTaBIEHUE PA3TUYHBIX MOJKOPMOK)».

4. Pezcynamopul pocma pacmenuii. 3auwyuma pacmenuil (4 uaca)

[Tonsitue o perynsaropax pocra pacteHuil. CTUMYIATOPHI pocTa — (PUTOTOPMOHBI
(aykcuHbl, THOOEpEIUIMHBI, IUTOKUHUHBI). WHruOuropsl pocra pacrenuid: 1.
npupojHbie (abcuM30Basi KUCIOTa U HEKOTOpbIe ()EHOJIbHBIE BELECTBA (MKyMapoBasi,
KOpUYHAs, CaJUIIOBasi K-Thbl), 2. CHUHTeTHYecKHe (MOp(haKTUHBI, pEeTapAaHTHI,
neQOTNaHThl, NECUKAHTHI, TrepOuIuabl). DOUTOMOHUTOPUHT U OICHKA COCTOSIHHS
pacteHuii.  CoBpeMeHHble  CHOcOObl ~ MOHMTOpUHra. IlpakThueckas  padora
«DUTOMOHUTOPUHT M OLIEHKAa COCTOAHMUS pacTeHud. CoOBpEeMEHHBIE CIOCOOBI
MOHUTOPHUHTa.

Hccnenosarenbckas pabora «BnusiHue reTepoaykcuHa Ha nmpopactanue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IIMUHBIX PACTEHUNY.

3ammTa pacTeHUM OT BpeauTeNiel: OCHOBBI Ouomeroja. Ilpaktuueckas pabota
«HCeKTapuu: NpaBWIa U YCIOBHS Pa3BEACHUS MOJE3HBIX HACEKOMBIX).

5. Boonaa, necuanas u nOY6EHHAA KYAbmypbl, UX HNPUMEHEHUE 6
svipawiueanuu pacmenuii. Quzuonozusn pacmenuii (8 uacos)

Bonnas, mecuanas v MOYBEHHas KyJbTYpPbl, UX NMPUMEHEHHUE B BBIpAlllMBAaHUU
pactenuil. IlpoBenenue Boabl B KOpHe M cTebne pactenuil. IIpakTuueckas pabota
«KopnHeBoe naBineHuey.

Boaublii pexuM pacTeHHil: CTpOEHUE YCTBMIL: (PAKTOpPbI, BIMSIOIIME Ha HX
pPacKpbITUE U 3aKpbITHE. 3HAYCHUE MEXaHW3Ma PEryJSIUM HCHApPEHUs BIIaru
pactenueM. llpaktuueckas pabora «llpuroroBineHue mnpenapara yCTbUI[ METOJIOM
CIIETIKA.

HccnenoBarensckue paboThl: «BrusHue ycnoBuil coaepaHusi pacTeHUN Ha
KOJIMYECTBO YCTHUILD.

®DOTOCHMHTE3 — YHHMKaJIbHBIA Mpolecc pacTeHuid. TemHOBas M cBeToBas (a3bl
¢dotocuHTe3a. 3HaueHrue GOTOCUHTE3A ISl )KUBBIX OpraHu3moB. [Ipaktuueckas padbora
«DyHKUHMOHAJIBHASL ~ JIMarHOCTMKA PpAacTEeHUH MO AKTUBHOCTU  XJIOPOILIACTOBY
UccnenoBarenbckass pabora «Ompenenenue xiopopummia A u b, oueHka
(OTOCUHTETUYECKON aKTUBHOCTH PAaCTEHUHN U ()aKTOPOB, BIUSIONINX HA HEEY.

@akTOpbl pOCTa pacTeHUi: BO3AyX U a’panus. [logzeMHOe AbIXaHHE PACTEHUM:
COCTaB TIOYBEHHOTO  BO3/Ayxa, Tra3o00MeH. [a3o00MeH 1ipu OECIOYBEHHOM
BeIpamuBanun. [Ipaktudeckas padota «Aspanus, CO2 u O2. JlpIxaHuEe pacTeHU».
[IpakTueckass pabora «J/IpixaHue pacTEeHUN: OLIEHKa HWHTEHCUBHOCTH JbIXaHUS
PAaCTEHUH U TJIOA0BY.

UccnenoBarenbckue paboTel: «BmmsHMe crmocoba BbIpamuBaHus (COCTaBa
MUTATEIbHOM CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PA3IMYHBIX PACTEHUIN.



6. Kyavmypnuwie pacmenus. Coepemennsle acnekmul ceaexkyuu (20 uacoes)

Kak denmoBek cranm wucnosib3oBaTh pacteHusi? CBs3b pa3BUTUS I[UBUIM3AIUU
YyeJI0BEKa M OJIOMAIllHUBaHusA pacteHui. Jomectukanus. Juckyceus «Jlomectukanus,
BCE JIM PpACTEHUS U OSKUBOTHBIE, KOTOpbIE JKUBYT PSJIOM C YEJIOBEKOM UM
OJIOMAIITHUBAOTCS? MOKHO JIU CUUTATh TapaKkaHa OJOMAITHEHHBIM KUBOTHBIM 7))

HacnencTBeHHOCTh M1 MNBMEHYMBOCTD — OCHOBHBIE CBOMCTBA KMBBIX OPTraHU3MOB.
N3menunBocth. Bunbl usmeHunBocth. llpaktuyeckas paborta «MonudukanmoHHas
U3MEHUYMBOCTb (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA).

['en — MarepHalbHBII HOCUTEIb HACJIEACTBEHHOCTH M HW3MEHYUBOCTH.
HyxnenHoBeie kucimoThl. JIokanu3anus reHeTUYeCKOro mMarepuana B KieTke. [lemenue
kietok. Pemmukammst  JIHK.  OcHoBHas  jgormMa  MOJIKYJIIPHOM — OMOJIOTHHU.
Tpauckpunims. Tpaucmsiuust. Mytarun. [lpaktuueckas padora «I'eH — HHCTPYKUHUS 110
cOopke KIIeTKH (Ha Oucepe win KOHCTpYKTOpe)». [IpakTuueckas paborta «Myrarusi Ha
OytepOpone (000M OOBEKT U3 Mpeablaylield padoThl, TJI€ WU3MEHEHHE HHCTPYKIUU
OpUBEAET K U3MEHEHUIO BHEITHETO BUJA OOBEKTA)».

D¢ dexT OyThUIOYHOTO TOpPJBIINIKA U TeHETHYEeCKOe pazHooOpasue. Urto Takoe
reHO0aHk? 3ayeM COXpaHSATh N'EHETHYECKHE pecypchbl pacTeHuN? OCHOBHBIC CITOCOOBI
COXpaHEHHS TEHETHYECKUX PECYpPCOB pacTeHUl (ex situ u in situ).

3nauenue pabor H.M. BaBunoBa. 3akoH  romosiormueckux psnoB. LleHTps
IIPOUCXOXKJCHHUS KynbTypHbIX pacrenud H.M. BasunoBa u ILM. JXKykosckoro.
[IpakTuueckas pabota no rpynmnaMm «OTKy1a Ha HAIIUX CTOJIaX (PPYKTHI/OBOILIN/3IIAKI.

OcHoBHble MeTOoAbl cenekiuu. [ ubpuamzanus. Dopmbl ot60opa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIIUU: YIYUIIEHUE YPOXKAWHOCTH, YCTOMYUBOCTU K OMOTHYECKUM U
abuotndeckum (akropam. [Ipaktudeckas padora «BeipamuBaem ropox. Kak npoectu
CKpEILUBAHUE Yy TOPOXay.

Ecte mm xu3Hp B mpoOupke? buoTexHomorus KyJbTYpPHBIX PaCTEHUH.
UccnenoBarenbckasi pabora «BeIpamuBanue pacTeHuii B TpoOupKe» (MOXKHO
BOCIIOJIb30BAaThCA PE3yJbTaTaMU MPEAbIAYIINX SKCIEPUMEHTOB MO COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB JJII PACTCHHUI).

Kak  dyemoBek  moxker  momuduuupoBaTh  pacTeHus?  ['eHeTnueckoe
penaktupoBaHue. COBpEMEHHbIE  MOAXOAbI M JOCTUKEHUS  T'€HETUYECKOTO
penaktupoBaHusi  pactenuil. [Ipaktuueckas pabora  «I'€eHOMHBIE  HOXXHHIIBI
(MmonenupoBanue pabotsl cuctembl CRISP-Cas).

7. Pacmumenvnaa npooykuus. (8 uacos)
Hanzemusie u momzemMHbie opranbl pactenuid. [loder u Bugon3MeHeHHbIH To0er
pactenuit. CriocoObl pa3MHOKEHHUS PACTEHUH.
[lonsiTue o0 KauecTBe TMPOAYKTOB TmuTaHus. [IpoOieMbl  KOHKYpPEHIIMH
OTEUYECTBEHHBIX MPOJAYKTOB MUTAHUS ¢ UMIOPTHBIMU. JIOTHCTHUKA IOCTABKU U CPEJICTBA



cOoXpaHeHusi npoaykToB nutaHus. [Ipaktuueckas pabora «llpenenbHO nomycTUMBIE
kounentparuu (I1JIK) u mMeroapl KOHTpossi 6€30MacHOCTH PACTUTENIBHBIX MPOAYKTOB
OUTaAHUS.

Mukpo3eneHs: oJIe3HOCTh U TexHosorus. MccnenoBarenbckas padora «OueHka
KayecTBa BbIPAILIEHHOW MUKPO3eIeHN» (JTM00 CBOsI, 1100 U3 Mara3uHa).

XHAMHUYECKUI aHanu3 IIPOYKLHH. OCHOBBI CHEKTPO(OTOMETPUH.
[Torenunomerpus. Xpomartorpadus. [Ipaktuyeckas padota « MeTo bl OLIEHKH KauecTBa
PACTUTENBHOW HPOMYKLUHH: XPAHEHHE W COXPAHHOCThb IHUTATEJIBHBIX BEIIECTB» (I10
JOCTYITHOMY 00OpY/IOBaHHMIO).

HccnenoBarensckas pabota «Onpenenenne ButamuHa C MeTOq0M 00OpaTHOTrO
TUTPOBAHMS B IUIOJAX HA PA3HOM CPOKE (CIO0c0o0€) XpaHEHHS.

Monayab «buorexnosorus» 7-8 kiaccni (68 4yacon)
1. Buomexnonozus (4 uaca)

[Tonsitue OwoTexHONMOTHMHU. 3ayeM YEIOBEKY OHOTEXHOJOTHH, B YeM HX
NPEeUMYIIECTBO  TMeped  XUMHUYECKHM  cuHTe30M.  OCHOBHBIE ~ OMOOOBEKTHI
OMOTEXHOJIOTHH: TPOMBIIIUICHHBIE MHKPOOPTAHU3MBI, KJIETKH M TKAHW PACTCHHM,
KUBOTHBIX M 4YeloBeKa, Owuokatamm3atopsl. [Ipaktuyeckass pabora «IIpumepsr
PUMEHEHUsI OMOJIOTHUECKUX OOBEKTOB B TBOCH JKU3HI.

Coipbe 1111 OMOCHHTE3a M OLIEHKa €ro OMOoJorhyYeckod IeHHOCTH. OCHOBHbBIC
UCTOYHUKHM yTiepona, azora, ¢docdopa, MHUKPOIIEMEHTOB. VcciemoBaHue HOBBIX
UCTOYHHUKOB CBHIPbS (BKJIFOUAsi BOMPOCHI €T0 MPEABAPUTEIbHON 00paboTKH), pa3paboTka
HOBBIX MHTATEIBHBIX CPEd, B TOM YHCJE BKIIOYAIOIIUX OHOCTHUMYJISTOPHI M JPYTHE
AJIEMEHTHI YIIPABICHUS U ONITUMHU3ALIMN MTPOIECCOB OMOCHHTE3a. MEeTOoIbl ONTUMHU3AIUU
NUTATEIbHBIX CPE.

2. Mukpoouonozusa (12 uacos)

[TomoxkxeHne mMpPOKapUOTOB B cHUCTeMe opraHudeckoro wmupa. CTpoeHme
OakTepuanbHoi KieTku. Knaccudukanus 6akrepuid. Mopdonorus 0akrepuid. [Ipocteie
U CJIOXHBIC METOJBI OKpalMBaHUs Oakrtepuil. Pusmojorus OakTepuii: TUTAHHE,
IbIXaHUE, POCT U pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTPEeMO(PHIbHOCTD,
ocoOeHHOCTH cTpoeHus kieTku). JlaboparopHas pabota « DUKCUPOBAHHBIE TTpeNapaThl
Oaktepuii. Ompenenenne (HOpMBI  MPEMIOKEHHBIX KYJIBTYP MHKPOOPTaHU3MOB,
UCTIONIb3YsI TPOCTOM MeTon okpacku» Jlabopatopnas pabota «OmpeneneHue THUMA
KJIETOYHON CTEHKM METOJIOM OKpaIuBaHus 1o ['pamy» (pu HaaTu4Iuu peakKTHBOB).

MosouyHokucioe u crnupToBoe Opokenume. DotoTpodHBIE W XeMOTPOHBIC
Oaktepuu. KuHeTrmdyeckoe  omucaHue  Ipolecca pocTa  MHKPOOPTaHU3MOB.
OKCIOHEHIMalbHAss ~ MOJenb  pocta. KuHeTtmka rubend  MHKPOOPTaHH3MOB.
Jlabopartophas pabota «IIpuroroBnenue NpuKU3HEHHBIX MPETAPATOB MOJIOYHOKHUCIIBIX
OaKTepHii».



[TaTorennsie 6akTepun. UymHas nanoyka v YepHasi CMepTh, OOTYIN3M, CTOJIOHSIK,
TyOepkye3. Uctopus 00pbObI ¢ OakTepuanbHbIMU HHGEKIUsAMU. JlabopaTtopHas paboTta
«IToceB cmpiBa ¢ pyk Ha yamku [lerpu». Jlaboparopnas padorta «Beiaenenue yncToi
KyJIbTyphl Oaktepuil. Merton pasBeaeHuil. MeToA  HCTOIIAIOMIETO  IITPUXA».
JlaGopatopHass pabora «Mopdomornueckas XapakTEpUCTHUKA BBIJICICHHOW YHCTOU
KyJbTYpPBI: XapaKTEPUCTUKA KOJIOHUH, PopMa OakTepuil, TUI KIETOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUN
aHTUOMOTUKOB. MeEXKIeTouHass KOMMYHMKalus Oakrepuil. YyBCcTBO KBopyMma.
JIaboparopHass pabota «CpaBHEHHE pPOCTa MHUKpPOOPraHM3MOB Ha dallke 0e3 U ¢
nobapieHuss aHTHOMOTUKOBY MccnenoBarenbekas padora «IloMck MUKpOOpraHM3MOB
001a1al01UX aHTarOHUCTHYECKON aKTUBHOCTBIOY.

[Ipumenenue OakTtepuii dYenoBekoMm. KuHeTmdeckoe omucaHue OWOCHUHTE3a
OPOAYKTOB MHUKpPOOpPraHM3MaMH. bakTepuu, KOTOpblE MOTYT pas3jiaraTb IUIACTHK.
HccnenoBarenbckas pabota «BblaeneHne MOJIOYHOKUCIBIX OaKTEpHid, UCCIEIOBAHUE
UX aKTUBHOCTW.

Mukpoopranu3mMbl B arpoOMOTEXHOJOrWU. VICKyCCTBEHHbIE — acCOLMALIMU
pacTteHuii ¢ MukpoopranuzMamu. VccienoBatenbckas padota «BeiaeneHue OakTepuii
MIOJIE3HBIX JIJI1 PACTEHUID.

3. Jykapuomuueckue opzanusmvl 6 OuUOMEXHO02UU (njiecHesvle 2puobl,
Oposicrcu, 600opocau) (12 uacos)

[InecHeBbIe TPUOBI MPOTYIIEHTH OMOJOTMYECKU aKTUBHBIX BEIIECTB.

OOmast xapakTEepPUCTHKA APOXOKEH caxapoMHUIETOB. VcTopus WCIONb30BaHUS
JIPOKKEH B TPAIUIIMOHHOW OMOTEXHOJOTUHU. TEXHOJIOTMY BUHOAECIUS U XJieOoIeueHus,
CIICMAIM3UPOBAHHbBIE pachl Apoxcked. MeTabonu3M aposxokeit. Peakiusi ciupToBOro
opoxenusi. JlaboparopHas pabora «lloacuer kieTok apoxkeil B kamepe [opsieBay.
JlabopatopHas pabora «OOHapyKeHHE MPOAYKTOB CIIUPTOBOrO OPOKEHUS: ITHIOBOTO
CIIUpTa U YIJIEKHUCIOro Ta3a». [loimydeHne BTOPHUYHBIX META0OJUTOB B JIPOXIKAX.
JIpooKu Kak MpoAYyLeHThl OUOTOIUINB. [lonyueHue 1eeBbiX OEIKOB B APOAKKAX.

Oco0EeHHOCTH BEreTaTUBHOIO U IMOJIOBOIO Pa3MHOXKEHHS y JIPOXKKEH, 3HaUCHUE
U3YYEHHUS] MUTO3a M LWATOKMHE3a UIsI ONTUMHU3AlMU MPOLECCOB KyJIbTUBUPOBAHUS
JPOMKEBBIX IITAMMOB, TOHUMAHUS MPUYUH MATOT€HHOCTH JAPOAOKEH 1 TpubOB, MOUCKa
MUIIEHEH (QYHTHIMAOB U pa3pabOTKM HOBBIX JIEKAPCTBEHHBIX  MPEMapaToOB.
JlaGoparopHass pabora «HaOmromeHne  pa3sMHOKEHHS — JIPOXOKEBBIX  KJICTOK».
[Tpaktuueckas pabora «Ilomyuenune TBopora W Kegupa Ha OCHOBE MOJOYHOKHUCIBIX
Oaxrepwmit»y. [IpakTudeckas pabota «OCHOBHBIE BHJIBI KBaca M WX XapaKTEPUCTUKA»
«JIpoXOKM M MOJIOYHOKHUCIIBIE OaKTepuu, MPUMEHSEMBbIE ISl MPOU3BOJICTBA KBacay.
[Tpaktnueckas padora «CpaBHUTENbHBIA aHAIW3 PA3BUTHUS JIPOXKAKEH B a’dpOOHBIX U
aHa’poOHBIX  ychnoBusax». [Ipaktuyeckas pabota «MeTOabl OIEHKH CBOWMCTB



XJIeOOTIEKapHBIX JIpoxkked. OcOOCHHOCTH TMPUMEHEHHS MPECCOBAHHBIX, CYIICHBIX M
MHCTAaHTHBIX Jpoxokei». MccnenoBatensckas pabora «BnusHue QU3NKO-XUMUYECKUX
(dakTOpOB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, kehup, Chip, Xjied u
Tp.)».

Bonopociu — mepcneKTHUBHBIA OOBEKT ISl TIPOM3BOJCTBA O€lika M YTIJICBOJIOB.
buorexHomornueckre MeTOoJIbl OUYHUCTKH TBEPABIX, KMJIKHUX OTXOJIOB U Ta3000pa3HbIX
0TX0/10B TMpou3BOACTB. CTouHble BOJbI. CXeMbl OYHUCTKH. BHOPUIBTPBI, a3pOTEHKH,
METAaHTECHKHU, OKCHUTEHKH. AKTUBHBIM WJI U BXOJSIINE B HETO MHKPOOPTAHU3MBI.
Hcnonbp3oBanne BOJOPOCIEH B OUYMCTKE CTOYHBIX BOJ. lMccrnemoBarenbckas pabota
«Bnusiaue ¢pusnko-xumuueckux paxropos Ha pocT Bogopociu (Chlorella vulgaris).

4. Hacneocmeennas ungpopmavus (8 uacos)

HacneacTBeHHOCTh U MI3BMEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHW3MOB.
N3menunBocth. Buawsl usmenuuBocth. I[lpaktuueckas pabora «MoaudukanmoHHas
U3MEHUYUBOCTb (JIUCThSI, UTOJIKK C OJTHOTO JIEPEBA)».

['en — MarepHaJbHBII HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHBOCTH.
HyxiienHoBbie KMCHOTHI. JIOKan3anus reHETUYECKOro MaTepuana B KieTke. [leneHue
kierok. Permmukamus  JIHK.  OcHoBHass  jmormMa  MOJIGKYJISpHOW — OHOJIOTHH.
Tpanckpunmus. Tpancnanus. Myrtamuu. [Ipaktudeckas padora «I'eH — MHCTPYKIUS 1O
cOopke kieTkH (Ha Oucepe wiu KoHCTpykTope)». [IpakTuueckast pabora «MyTtamnus Ha
OytepOpoae (Mr000i OOBEKT W3 MPEIHbIAYIIEH paboThl, TIe W3MEHEHHE WHCTPYKITUU
NPHUBEACT K N3MCHCHHUIO BHEITHETO BUIa OOBEKTA).

5. Bupyconozusa. (6 uacos)

[TonoxeHue BUPYCOB B CUCTEME OpraHudeckoro Mupa. CTpykTypa U XUMHYECKHI
cocraB BupycoB. Kraccupukanuss BupycoB. Penpoaykuust BupycoB. IIpocmotp
JOKYMEHTAJIBHOTO (pHjIbMa O BUpYCAX.

Bupycsl - Bo30yaurenu nHhekuoHHbix 0one3neid. OukoBupychl. bakrepuodaru:
CTPOCHHME, CBOWCTBA, mnpumeHeHue. lIpaktuueckas pabora. «Meton pa3BelCHUIN
[Ipaktuueckas pabora. « TutpoBanue 6akrepuodaroy.

bronorudeckre MeTo 16l 00pHOBI C BUPYCAMH.

6. I'ennas unsicenepusn u buomexnoo2uu. (8 uacos)

OcHoBbI TeHHOM uHxeHepuu. Bekropa. Crneuunduyeckue GepMeHTh OaKTEpUH.
[IpakTudeckass pabota «DHIOHYKJIEa3bl peCcTpUKIUU (paboTa ¢ HYKICOTHUIHBIMU
MOCJIEIOBATEILHOCTAMU Ha Oymare).

buoTtexHonoruu npoaykuuu O0eIKoB B OaKTepUalbHBIX KyJbTypax. JlocTuxkeHus
TeHHOW MHYKEHEPUH 1 OMOTEXHOJIOTHH.

CRISPR/Cas — cucremMa aganTUBHOIO HMMMYHHUTETa OakKTepuid U apXe.



[Ipaktuueckas pabora «I'ennbie HOkHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoas! nonyuenuss [ MO. Urpa-nuckyccus «Beiurpaii rpanT Ha co3gaHue
I'MO».

7. buomexnonozuu ¢ ycueomnogoocmee (8 uacos)

JlomecTukanusi OCHOBHBIE JOMAIITHUE KUBOTHBIC; COBPEMEHHBIE IKCIIEPUMEHTAX
M0 JIOMECTUKAIIMK KMBOTHBIX (JIMCHUIIA, HOPKA U JIp. — SKCIIEPUMEHTHI HAyYHOM IIIKOJIBI
akanemuka benseBa). uckyccusi «JlomecTukanus, Bce JIM pAacTEHUSI U KUBOTHEHIE,
KOTOPBIE KUBYT PSAJOM C YEIOBEKOM MM OJIOMAIIHUBAIOTCSA? MOXHO 1M CUUTATh
TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHBIE METOJbI B KUBOTHOBOJICTBE: TpPAHCIUIAHTAIUS SMOPHUOHOB,
XUMEpHbIE  KUBOTHBIE, KJIOHUpoBaHue. [lpakTuyeckas pabora «Meroauka
KJIOHUPOBaHUsI (MOJIeIMpOBaHKe Ha Oymare).

OcHOBHBIC 00JIE3HU JKMBOTHBIX W POJb TMATOTCHHBIX MHUKPOOPTaHU3MOB U
Mapa3uTOB B PA3BUTUU 3a00JICBAHUM JIOMAIIIHUX KUBOTHBIX U OCHOBHBIX Mepax O0pHOBI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOHOHTOB B OpraHU3Me JKMBOTHBIX. [lookuTenbHoe
u 1o00uyHOE (OTPHUIIATENIPHOE) BO3JCHCTBUM AHTHOMOTHKOB HAa OpPraHU3M B XOJI€
JICYCHUs JKUBOTHBIX; WEIW M 3aJa4d BETEPUHAPUU. DBHOTEXHOJIOTHS KOPMOBBIX
npenapaToB. [IpakTtuueckas pabora «CocTaBieHHE palliOHA MHUTAHUS KUBOTHOTO,
pacyueT pacxoJoB Ha cojepkaHue». McciaemoBarenbckas pabora «OreHKa KadecTBa
MOJIOYHOM ITPOTYKIIM.

8. Buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTOnbl cenekuuu. ['mdbpumamzanms. Dopmel otOopa. OCHOBHBIE
HAIPaBJICHUS CEJIEKIMU: YIYUYIIEHHUE YPOXKAHHOCTH, YCTOWYMBOCTU K OMOTUYECKUM U
adbnotnyeckuM (akropam. [Ipakruueckas padora «BripanuBaem ropox. Kak nposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIC TMOJXO/Abl CEJNEeKIMM U OMOTEXHOJOTUU KYJIbTYPHBIX PaCTEHUH,
['uOpuaunzanus, otTganeHHas TrUOpUIM3alKs, HCKYCCTBEHHBIH OTOOp, TreTepo3uc,
TpaHchopmalusi, MyTareHe3, TeHeTHUecKoe peaakTupoBaHue). Mcropus cenekiuu B
Poccun u Mmupe, HCTOpUS pPa3BUTHS BaKHEUIINX COPTOB KYJIbTYPHBIX PAaCTCHUM.

Kak yenoBex moxket monuduirpoBats pacteHus? ['eHHas HH)KEHEPUs: pacTCHUM:
Urto Takoe reHeTu4ecKas WHXKEHEpUs pacTeHUW. TpaHCreHHble pacTeHus. MeTonbl
nonyyerus.  OOpazoBaHue  omyxojied y  pacTeHWil.  ArpoOakTepuaibHas
tpanchopmanusi:  Ti-mmasmuael.  Tensr  T-JIHK.  MonekynspHo-reHETHIECKHE
MexaHu3Mbl TpaHcpopMauuu. ['eneTnueckoe penakrupoBanrue. COBpEMEHHbIE TOIXO0/IbI
U JOCTUXKEHUS  TeHETHMYECKOTO  pedakTUpoBaHWs  pacTeHuid.  Ilpaktuueckas
pabora
«I"eHOMHBIC HOXHUILIBI (MOAepoBaHue padboThl cuctembl CRISP-Cas).

Ecte nm xu3Hp B 1poOupke? bBHOTEXHOJOTHsA KYJbTYPHBIX PaCTEHUH.



UccnenoBarenbckass pabora «BeIpamuBanue pacTeHuid B TpoOupke (MOXKHO
BOCIIOJIB30BAaThCSl  PE3yJbTaTaMU MPEABIAYIIUX OSKCIIEPUMEHTOB II0 COCTaBJIEHUIO
MUTATEIbHBIX PACTBOPOB JJI1 PACTEHUI )».

Monyiab «MoJieKkyJasipHble OCHOBBI (PM3HOJIOTHH M (PAPMAKOJOTHI» 9 KJ1acce
(68 yacoB)

1. @u3uonozuueckas xumus. (20 uacos)

BBenenue. buorennnie anemenTsl: opranorensl: O, C, N, H. AxktuBHbie (hopmbl
KHUCJIOPO/Ia, UX MOJYYEHHUE, HEUTPaTA3aLHSL.

MakpoaJIeMeHTBI: TPOIEHT COJEPKAHMSI B OpPTaHU3ME, BBINONHIEMAsT (yHKIIUS,
cojepxkanve B mnpoaykrax nutanus. Ca2+ - cBsi3biBaromiue O€NKH, JEHOHUPOBAHUE
KaJIbLHUS, PETYJISINUA YPOBHSA KAJIbLMS B OpPraHU3ME: TOPMOHBI OYEeK. Mg — cTpoeHue
xjopoduia, €ro akTUBaILKs COJTHEUHOM SHEPTUEH.

MUKpPO3JIEMEHTBI: B KakKMX MOJIEKyJaX COJEep)KaTcs, BBIMOJIHsIeMas (QYHKIHSA,
colepkaHue B NMpoaykrax nutanus. [locmencTBus nepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBaumBaemble THIIBI COEAUHEHHM JKeje3a. [ eMONpOTEeuHbI, TEMOLIMAHUH,
nuToXpoMbl. Cu — yYCBOEHME M TpPAaHCHOPT MeAW. benku, coaepkamue MeIpb.
[Taronorunueckue cunapoMbl Menke u BunbcoHa, cBsi3aHHbIE C META0OJIU3MOM METH.

Tokcuuneie anemeHTsl l[lepuommueckon cucrembl st opraHusma. BimsiHue
HEJIOCTATKa MAaKpO U MUKPOAJIEMEHTOB HA )KUBbIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KonmuwdyecTBeHHass ~ OLIGHKA  COJAEpIKAHUSA
MHKPOAJIEMEHTOB WUJIM BATAMUHOB B MUILEBBIX MPOIYKTAX»

Kupsbl. 3a001eBaHNs 4€IOBEKA, CBSI3aHHBIE C HAPYIICHUSIMH KMPOBOr0 OOMEHa.
Jucnunuaemun.

VYrneBoabl. 3aboJieBaHusl YEIOBEKA, CBSI3aHHBIE C HAPYLICHUSIMU YTIIEBOJIHOIO
obmena. CaxapHbiii qualder.

benku. Crtpoenue. 3aboyieBaHHs YEIOBEKa, CBA3aHHBIE C HAPYIICHUAMHU
oenkoBoro obOmeHa. @ynkuuu OenkoB. PepmenTthl. Mexanusm geiictBus. Kitaccobr
dbepmenTtaTuBHbIX peakuuil. Kodepmentsl. Ilpaktuueckoe 3anstue «KauecTBeHHBIE
peakuMu Ha OpraHudyeckue MoJeKysb». lIpakTtuueckoe 3ansTue «/leHarypanus
oenkoBy [Ipaktuueckoe 3ansarue «3yueHne akTUBHOCTH aMUJIA3bD».

Burtamunsbl xupopacTBopumsble, BojgopacTBopuMsble. [IpeBpalienue BUTAaMUHOB B
aKTUBHBIE (HPOPMBI KOPEPMEHTOB. ABUTAMHUHO3HI.

OCHOBHBIC THUIIBI METAOOJUYCCKUX pEaKIUid. BHOIHEPreTHYEeCKHe MPOIIECCHI.
['muxomu3. [{ukn Kpebca. llens nepenoca 31eKTpoHOB. OKUCIEHUE KUPHBIX KHUCIOT.
Karabanmuzm amuHokucioT. ['moxkoneoreHe3. CHHTE3 YrieBOJOB, OEIKOB, >XUPOB.
Merabonutudeckue 3abosieBanus. [IpakTtuueckoe 3ansatue «PemeHue 3amad  Ha
HSHEPreTUYECKU OOMEH.

Knerka. [lonsitue memOpansl. @yHKIIMU MeMOpaH. Buabl TpaHcropTa B KIIETKY.



MewMmOpannbie opraHoujibl. 3aboJjieBaHUs CBSI3AHHBIE C  HApyIIEHHEM padOThI
MEMOpaHHBIX OpraHeiyi, 00JIe3HW HAKOIJIEHUS. THUIBl KOHTAKTOB MEXKIYy KIETKaMH.
3HaueHUE MEXKKIETOYHOW KOMMYHHUKAIIMHM Ui 370pOBbsl opranu3ma. [IpakTudeckoe
3anrsTHE «/lnanus (kinetouka Tpayoe)».

SAnpo. VYpoBHM  yINAaKOBKM  XpOMAarWHAa.  XPOMOCOMHBIC  TCPPUTOPHH.
HememOpanHubie opraHouibI.

2. Moanaekyaapuasa ouonozus. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTUU.

Hyxneunossie kucinotbl. OCHOBHBIE IPUHLMUIIBI cTpoeHus. [IpakTuyeckas padora
«Boigenenue JIHK w3 Oanana». IIpaktuueckas pabora «Mogens JIHK-opurammy».
[Ipaktnueckass pabota «Omnpenenenue kadectBa mpemapatoB JIHK ¢ momoirsio
criektpodoroMeTpuny (Ipu HATUIUU 000PYIOBAHUS).

Matpuunble cUHTE3bl. Perunkanus — OCHOBa KJIETOYHOTO JefieHus. [IpuHimms
perunkanuu. [Ipaktudeckas padota «PermkaTiBHas MallMHa (UTrpa-I1eMOHCTPAIIH ).
[TpakTuyeckas padora «I1LP (Moxens ammmdukaius Ha Oymare)y.

Myranuu. Uto BbI3bIBacT n3mMenenus B ctpoennu [JHK. [Tpunnune penapanum.

Tpauckpunmus. [Ipaktuueckas padora «Cuiia IpoMOTOPay.

['enernueckuit koxa. IIpaktuyeckas pabota «Pemienue 3agady Ha TeHETHUECKUN
ko Tpancmsiius. [Ipaktuueckas padota «DonauHT OEIKOBY.

Opranusanusi reHoma BUpPYcOoB IIpOTMBOBHpYCHBIE CpEICTBA, MEXaHU3Mbl MX
JICUCTBUS.

Opranu3zanus reHomMa OakTepuit AHnTHbOaKTEpUATIbHBIE MpenapaThl.
NccnenoBarenbckas padota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX
OakTepuit» Opranuszanus TeHoMa 3yKapuoT ['eHOMHOe penakTHpOBaHUE.

[Ipaktruueckast pabora «PaboTa B COBpeMEHHBIX T€HETHUECKUX 0a3axX JaHHBIX.
[Iposenenue In silico
aHaJIM3a MOCJIE0BATEIBHOCTEN TEHOBY.

3. @apmaxonocus (28 uacos)

[Tonsitue o nekapcrBax. [IpHHIMIBI TOIX0/1a K TTOMCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpUHUHT U ero MeToibl. MccnenoBarenbekas paboTa « IKCIEPUMEHTHI IO
OTIPEJICIICHUIO TOKCHYHOCTH BEIIECTB HA apTECMUIMIX).

[Tytu BBegenus JIC. @apMakoKMHETHKA JIEKAPCTBEHHBIX BElIeCTB. BcackiBaHme
(abcopOmmsi)  nmexapctB.  OCHOBHBIE ~ MEXaHHW3MBI  BCAachIBaHUS.  [paHCHIOPT
JICKapCTBEHHBIX BemIeCTB. [ 'eHbl W Oenku mepBoil ¢a3el Ouorpanchopmaruu. Ilytu
BBIBEJICHUS JIEKAPCTB M3 OpTaHu3Ma. DKCKpelus U dnuMuHaIms. ['eHsl u 6enku BTopon
dazel Onotpanchopmanuu. GapmakoguHamuka. [ maBHOE U MOOOYHOE, PE30POTUBHOE U
MECTHOE, MPsMOe, HEMpsIMOoe U pedIICKTOpPHOE JACHCTBUE.

Bunpbr B3anmopeiictBus nexkapctB. CHHEPrU3M W aHTaroOHU3M IMPU COBMECTHOM



JENCTBUU JIEKAPCTBEHHBIX BEMIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbI CUTHANUHT. THUMBI KJIETOYHBIX pelentopoB. MemOpaHHbIE:
MOHHBIE KaHaJIbl, KaTaTUTUYECKHE U compsikeHHble ¢ G-OelkaMu; BHYTPUKJIETOUYHBIE:
UATOIUIA3MATUYECKUE u SICPHBIE. MexaHu3Mbl JIMTaH1-PELeNTOPHOTO
B3auMoieicTBUs. CeneKTUBHOCTh (M30UpaTeNbHOCTh) JACHCTBHS, CBSI3h «XHMHUYECKas
CTPYKTypa — (hapMaKoJOruyecKast akTUBHOCTh BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKOW XOJIMHEPTHYECKON Mepeaayu.
MouekyapHBIii ~ MEXaHU3M JIeWcTBHS W (papMakojioruueckue CBoicTBa M-
XOJIMHOOJIOKATOPOB, raHTJIM00I0KATOPOB u Kypapemnoa00HbIX CpEICTB.
@dapMakogoruyeckass  peryysiius ~ aKTUBHOCTM  aJIPEHEPruYecKoro  CHHArca.
ApEHOMHUMETHKH, aJpEeHOONIOKATOphl, cuMmatoauTuku. [lpaktmueckas paboTa
«BnusHue aapeHallnHa Ha CEP/ICUHbIC COKpAILlEHHs (IPOrpaMMHOE 00ECTICUCHHUE ).

MonexkynsipHass (papMaxKoiorus aHTHAUIEPIUYECKUX CpeACTB. ['HcTaMUHOBBIE
pELENnTOPhl: THUIIBI, MOJEKYJsipHas opranuzaius. CtaOuiam3zatopbl MeMOpaH TYYHBIX
KJIETOK:  MOJICKYJISIPHBIM ~ MEXaHU3M  JIEUCTBUSA, OCOOCHHOCTH  KJIMHUYECKOTO
MPUMEHEHHUS, TOUKU PWIOKEHUS ICUCTBUSI HHTUOUTOPOB JIUTIHUIHBIX MEANATOPOB.

MexaHu3m JIeUCTBUS U NPUMEHECHHUE IMPENapaToB, CTUMYJIUPYIOIIUX IMPOLECCHI
uMMmyHuteTa. dapmakonornyeckas XapakTEpUCTUKA WHTEPJIEHKHHOB: IOJYYEHHUE,
MEXaHU3M JeUcTBUs, mpuMeHeHne. OCHOBBI MATOPU3UOIOTHU OCTPO(}a30BOrO OTBETA,
Meauanus — BOCHAJieHUs. MOJIEKYJSIpHBIA ~ MEXaHW3M  [POTHUBOBOCHAIUTEILHOTO
JNEUCTBUSL  TJIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUJHBIX  MPOTHUBOBOCHAIUTEIBHBIX
cpeacts. [Ipaktuueckas pabota «I 'UcTOIOrHUECKUE MTPENapaTbl UMMYHHOU CHUCTEMBD.

[ToHsiTHE O HapKO3€ W HAPKO3HBIX Ipernaparax. KileTouHbli 1 HEPBHBIM HAPKO3.
DapMaKoJOTUYECKasi XapaKTEPUCTUKA OTACIBbHBIX TPYIN HAPKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTh JEWUCTBUSI Ha LIEHTpalbHYIO cuctemy. [lpaktuyeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOW CHCTEMBDY).

dusnonornueckud coH; ¢aszpl cHa. Buasl Hapymenuit cHa Ilonsitue o
MEIMKaMEHTO3HOM CHE M CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX).

MonekynsipHble acrekTbl Houumenuuu. OnuaTHele PEUenTOpbl, WX THIIBL
DHkedaanHbl U SHAOPGOUHBI - SHIOTCHHBIE JINTAH/IBI OMTUATHBIX PEIIETITOPOB.

AHTHUIICUXOTHYECKOE JEHCTBUE, BIUSHUE HA (PYHKIUIO SKCTPAUPAMUTHON
CUCTEMBI, SMOLIMOHAIBHYIO c(epy, PBOTHBIN ILIEHTP, apTepUaIbHOE IaBICHHUE, IICHTP
TEPMOpPETYJSAIUU. MOJEKYIJISIPHbIE MEXAHU3MbI JEUCTBUS HEUPOJIENTUKOB, BIUSHUE Ha
n0(paMUHOBBIEC, CEPOTOHUHOBBIE, aJJPEHO- U TUCTAMUHOBBIE PEIENTOPHI, UX JCHUCTBUE HA
KJIIETOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHUE TKAHEBBIX MOHOAMHUHOB. [loTeHnuan-
3aBUCUMbBIC HATPUEBBIE KaHAbl KaK MHIIEHU JIEMCTBUS MECTHBIX AHECTETHKOB.
CnocoObl MHTHOMPOBAHUSL TMOTEHIMAI-3aBUCUMBIX HATPUEBBIX KaHAJIOB MECTHBIMU
anecretukamu. lIpaktuueckas pabota «Kapra oskcnpeccun A0(QaMUHOBBIX U
CEpOTOHMHOBBIX PpELENTOpPOB B Mo3re Mblmei». HceciaenpoBarenbckas pabota
«IToBeneHueckue TecTsl Ha



peiOkax Danio rario. Caemno-temHass kamepay». VccrnenoBarensckas pabora
«IToBenenueckue TecTsl Ha pbiOKax Danio rario. OTkpbITOE nosiey. MccnenoBarenbckast
pabota «IloBegeHueckue TecThl Ha pbiOKax Danio rario. CtaliHoe TOBEICHUE.

Moayabs «MoJieKkyJIsipHbIe OCHOBBI cejieKnum» 9 kiace (68 yaca)
1. Monexyaapuas o6uonozua. (20 uacoe)

OcCHOBHBIE BEXU PA3BUTHS MOJIEKYJISIPHOU OHMOJIOTHH.

Hyxneunossie kucinotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas pabora
«Boigenenue JIHK u3 Oananay. Ilpaktuueckass pabora «Mognens JIHK-opuramm.
[Ipaktuueckass pabora «Omnpenenenue kaudectBa mnpenaparoB JIHK ¢ momombio
criekTpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Matpuunble cuHTE3bl. Peruinkanus — OCHOBa KJIETOYHOrO jefieHus. [IpuHimmb
perunkanuu. [IpakTudeckas pabora «PerinkaTiBHas MallMHa (UTrpa-I1eMOHCTPALIHS ).
[TpakTudeckas padota «I1LP (Monens ammndukamus Ha Oymare)y.

MyTtamuu. Yto Be13biBaeT uzmeHenus B ctpoenuu JJHK. [Ipununner penapannu.

Tpanckpunuus. [Ipaktuueckas padota «Cuiia mpoMoTopay.

I'enernueckuii kox. Ilpaktuueckas pabota «PemieHue 3a1ady Ha T€HETUYECKUUN
ko Tpancisiius. [Ipaktuueckas padota «DonauHr OEIKOBY.

Opranuzanusi reHoma BUpPYCOB IIpoTMBOBHpYCHBIE CpEICTBAa, MEXaHU3MbI HX
JIEUCTBHSL.

Opranuzanus reHoMa OakTepuit AHTHOaKTEpUaIbHBIC npenaparsl.
UccnenoBarenbckass ~ pabora  «Pacmpoctpanenue AHTUOMOTUKOPE3UCTEHTHBIX
Oaktepuit»  Opranuzanuss TreHoMa  dykapuoT ['e€HOMHOe  peJakTUpOBaHUE.
[IpakTuueckas pabora
«Pabora B coBpeMEeHHBIX TeHeTHUeCKuX 0azax mAaHHbIX. [IpoBenenue In silico ananuza
NI0CJIEOBATENBHOCTEN TE€HOBY.

2. Moanaekynapuvie ocnoewvt cenemuxu (20 uacos)

IIpenmer renetuku. KpaTkas ucTropust  pa3BUTHS — NPEACTaBICHUSA O
HACJIEICTBEHHOCTH.

OT reHa K npHU3HaKy: Kak packpacuTh KoTa. Uto takoe npusHak? [1yTe OT reHa o
npu3Haka. Myrtanuu. Asenu. ['eTepo3urorel M TOMO3WTOTHL. JOMMHAHTHBIE U
peueccuBHble ayenu. PoneBas wurpa «Amenw». HccnenoBaTenbCKUil  MPOEKT
MyTareHnHble (GaKkTOpBHI.

['ensl cTposAT opraHu3M. BkitoueHre W BBIKIIOYEHHE OOIBIIOr0 Habopa T'eHOB.
Kak kjeTku NOHMMAlOT, Kakue TeHbl JIOJDKHbI pabortath. PoneBas urpa «Cynb0a
KJIeTKW». I'eHbl-nepexmovarenu. IIpaktudyeckoe 3aganue «AJITOPUTMBI IS KIIETOK.

JIUCKpeTHOE HAacJIeIOBaHUE IPU3HAKOB. 3aKOHbI MeEHHENns: OJuH I'€H - OJIMH
npu3Hak. CxeMa cKpeluBaHus. 3aKOH e€AMHO00pa3usi ruOpU0B NMEPBOrO MOKOJIEHHUS.
[TpakTnueckoe 3ananue «ExnHooOpasue mepBoro MOKOJEHUs». 3aKOH paclleIlIeHHs



Ipu3HaKa BO BTOpoM nokoJieHuu. [IpakTtuueckoe 3amanue «PaciienieHue BO BTOPOM
MOKOJICHUW». McciienoBaTenbCKuil MPoeKT «3akoHbI I'. MeHaenst B 5KCIEPUMEHTEY.

3akoHbl MeHzens: HECKOJIBKO T€HOB - HECKOJIbKO MpU3HAKOB. Jlurubpumnoe
ckpemmBanue. HesaBucumoe pacxoxaeHue xpomocom. [Ipakthueckoe 3amaHue
«Pemetka Ileanera». ClemieHHOE HacJIeJOBaHKE.

B3aumopelictBue reHOB. AsuienbHOEe M HeauienbHoe. [IpakThueckoe 3aHsTHE
«B3aumoaeicTBYs TEHOB (MOICIMPOBAHUE CUHTE3a U TPAHCTIOPTA MUTMEHTA B KIJIETKY )»

Omnpenenenue nona. [lomoBeie XxpoMocoMbl. Camitel u camku. Biusinue gpakTopoB
OKpY>Xarolllel cpeapl. XpOMOCOMHOE ompeneneHue 1moja. I[logoBbie XpOMOCOMBI.
[Ipaktnueckoe 3amanue «HacnemoBanue, cremieHHoe ¢ mojdomy». IIpoGiema
JOIIOJTHUTEIIBHON X-XPOMOCOMBI Y KEHIIMH. TpeX1BETHBIE KOLIKH.

3. Moaekyaapusie ocnogwl cenexyuu (28 uacos)

['enbl1 B monymanusx: Benukoe  paBHoBecue. llomymsums.  YacToTel
BCTPEYAEMOCTH MpU3HaKa W awiens. YpaBHeHue Xapau-BaiinOepra. Ilpaktuueckoe
3amanue «YactoTsl amieneid, reHoTUNoB U (GeHoTunoBy. MccnenoBarenbCkuil MPOEKT
«AHaJIU3 TEHETHMYECKOW CTPYKTYypbl MONYyJAlMM (Ha OCHOBE 3aKkoHa Xapau-
Baitnbepra)».

[Tonmynsuuyu MEHSIOTCA: YUCIEHHOCTh, MUTpalldi U BbIOOp cymnpyra. DakTopsl,
KOTOpBbIE BBIBOJST TMOMYJISIUI0O W3 paBHOBecusi Xapnu-BaitnOepra. YucieHHOCTH
nomynsituu.  PoneBass urpa «Oddext ocHoBatens». PoneBas wurpa «Oddext
OyTbUIOYHOTO TOpJbIKay. Jlpeiid reHoB. Myrtamuu. HeciydaitHoe CkpemmBaHUeE.
Nzossiust.

[Tonmynsiquu MEHSIIOTCS:  €CTECTBEHHBIM  oTOOp. MexaHusMm  JelCTBUS
ecTecTBeHHOTO 0TOOpa. JIBrkyiuit otoop. PoneBas urpa «ECTeCTBEHHBIN 0TOODY.

MoauduxannonHas U3MEHYUBOCTb. Craructuueckue 0COOEHHOCTH
MOIU(PUKAMOHHON M3MeHuuBOCTH. VccnenoBarensckue padotel «MoaudukamoHHast
M3MEHYMBOCTh PACTEHUI B IIPEEIIAX BAIIETO MECTA KUTEIbCTBAY.

HacnenoBanne KOJIWYECTBEHHBIX MpH3HAKOB. KoJMuecTBEHHbIE MPU3HAKH.
CpenoBasi m3MeHunMBOCTh Tipu3Haka. Koaddunuent Hacnemyemoctn npuszHaka. OTBeT
Ha 0TOOp. [lonCK reHOB KOJWYECTBEHHBIX MPU3HAKOB. OTHOHYKJICOTHUIHBIC BapUAHTHI
reroB. JIHK-uur. IloTHOreHOMHBIN aHAJIN3 acCOIUALIHH.

«Owmb» Hag reHomoM. IloctreHomHas spa. OOpatHas reHeTuka. «OMUKCHBIEY
uccinenosanus. [Iporeom, Merabosiom. IIpakTuueckoe 3aganue « ArpOHOMBD.

JlomecTukanus M LEHTPhl TE€HETHYECKOro pazHooOpasus. Iloncku pacteHuit c
«XOpOUIMMU» TMpPU3HAKAMHU I 4YesoBeKa. L[eHTphl T'€HEeTHYeCKOro pa3zHooOpaswusl.
Huxonait IBanoBuu BaBuiioB. Cenekuusi. KomOuHannonnass 1 ruOpuHas CeIeKIusl.
I'ereposuc. Ilpaktuueckoe 3amanue «l'omonornueckne psbl HACIEACTBEHHOM
U3MEHYUBOCTH.

CoxpaHuTh U U3YYUTh T'€HBI, YTOOBI MEHATH Oynyliee. Kak mpaBUiibHO XpaHUTh



redpl. Kounekuuu  TeHeTHYecKuX pecypcoB  pacteHui. [Ipaktukym  w/unm
UCCIIEIOBATELCKUIM TMPOEKT «MeToabl KyJIbTUBUPOBAHMS In VItro JJsi COXpaHEHUS
TEHETUYECKUX PECYPCOB PACTEHUN U JUI1 YCKOPEHHOM CEJIEKIIMN.

['eHeTnyeckre NEHTPHl B HameEd crpaHe. [ e 3aHUMArOTCs TEHETUKOM U
TEHOMUKOM ISl HY /T CEJIbCKOT0 X03SMCTBA.



IINTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUA KYPCA BHEYPOUYHOMH JESATEJIBHOCTH

3aHATHA B paMKax NporpaMMbl HampaBieHbl Ha OOECIEUEHUE JOCTUKEHHS
IIKOJIbHUKAMU  CIHEAYIOIIMX  JIMYHOCTHBIX, METAlpEeIMETHBIX M  IPEIMETHBIX
00pa3oBaTeIbHbIX PE3YIIHTATOB.

JIMYHOCTHBIE pe3yJIbTaThI:

B cgpepe epasicoanckoeo eocnumanusi: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOM JI€ATEIbHOCTH NPU BBIOJIHEHUH HCCIIEJOBAHUN U IPOEKTOB, CTPEMIIEHUE K
B3aMMOIIOHUMAHHIO ¥ B3aUMOITOMOIIIH.

B cghepe nampuomuueckozo 6ocnumanus: OTHOILIEHUE K OMOJIOTUH KaK K BaXKHON
COCTABJISIFOLIEN KYJIBTYPBI, TOPAOCTh 32 BKJIAJ POCCHMCKUX M COBETCKMX YYEHBIX B
Pa3BUTHE MUPOBOI OMOJOTUYECKON HAYKH.

B cgepe 0Oyxoeno-npascmeennozo 6ocnumanus: TOTOBHOCTb OLIEHUBATh
NOBEJACHUE M MOCTYNKH C IO3UIMH HPABCTBEHHBIX HOPM M HOPM 3KOJIOIMYECKOU
KyJbTYpbl; TOHUMaHUE 3HAUMMOCTH HPABCTBEHHOI'O aCIIEKTa JAESTEIIbHOCTU YEJIOBEKA B
MEIUIMHE U OUOJIOTUH.

B cgepe oscmemuueckoco e6ocnumanus: TIOHHMaHue€ pojid OWUOJIIOTMH B
(opMUPOBAHNHU ICTETUYECKON KYIbTYPhI THUYHOCTH.

B cgepe ¢uzuueckoco eocnumanus, opmuposanus Kyavmypsbl 300po6bsa U
IMOYUOHANLHO20 ON1a20NONYYUs. OTBETCTBEHHOE OTHOULIEHHE K CBOEMY 37I0POBBIO U
yCTaHOBKA Ha 3J0pOBBIA 00pa3 JKU3HM (3I0pOBOE MHUTaHUE, COOJIIOJIEHUE
TUTHEHUYECKUX MpPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEKUM 3aHATUA M OTIbIXA,
perynspHasi pu3udeckasi akTUBHOCTh); OCO3HAHHME TOCTEACTBUNA M HEMPHUITHE BPEIHBIX
IpHUBBIUEK (YIOTPEOJIEHUE ANKOTOJIsI, HAPKOTUKOB, KypeHHE) U MHBIX (GOpM Bpena Jist
(pU3HYECKOTO0 U MCUXUYECKOTO 3/I0POBbs; COOMIOJEHUE MPaBUII O€30MAaCHOCTH, B TOM
YKUCJIE€ HABBIKM 0€30MaCHOTO MOBEAEHUS B MPUPOIHON cpenae; CHOpPMHUPOBAHHOCTh
HaBbIKa pedIeKCUH, ypaBiieHne COOCTBEHHBIM SMOIMOHAIBHBIM COCTOSTHUEM.

B cgpepe mpyoosoco eocnumanus: akTUBHOE y4acTUE B PEIICHUU NPAKTHYECKUX
3aja4 (B paMKax CEMbH, ILIKOJIbI, TOpOJAd, Kpas) OMOJIOrMYECKOH U 3KOJOTMYECKOU
HaNpaBJICHHOCTH, HMHTEPEC K MPAKTUYECKOMY H3YyYEHHIO NIpodeccuil, CBA3aHHBIX C
ouonoruen.

B cgpepe sxonocuveckoco 6ocnumanus:  OpUEHTAlMs Ha IPUMEHEHUE
OMOJIOTMUECKUX 3HAHUM MpH pElIeHUH 3a7ad B OOJACTH OKpYXarollel Cpenbl;
OCO3HAHHUE 3KOJOTMYECKHUX MPOOJIEM M MyTEH MX PELIECHUS; TOTOBHOCTh K YYacTHIO B
PAKTUYECKOM IESATETbHOCTH 3KOJIOTMYECKOM HAIPaBIEHHOCTH.

B cgepe nonumanus yewnocmu HayuHo20 NO3HAHUA:! OPUEHTALUs Ha
COBPEMEHHYIO CHCTEMY Hay4HbIX MpPEICTAaBICHUNM OO0 OCHOBHBIX OHMOJIOTHYECKUX
3aKOHOMEPHOCTAX, B3aUMOCBSA3SX YEJIOBEKA C IPUPOJHOW M COLMAIBHOU CpPENOW;



NOHMMaHUE POJIM OMOJOTUYECKONW HAyKH B (POPMUPOBAHUU HAYYHOI'O MHUPOBO33PEHUS;
pa3BUTHE HAy4YHOU JH0003HATEIBHOCTH, MHTEpeca K OMOJIOTMYECKON HayKe, HaBBIKOB
UCCIIEOBATEIBCKON NESTENBHOCTH.

B cgepe aoanmayuu x uzmensiowumca ycioeuam cOYuanvbHou u NpUpooOHOU
cpeodvl. AJeKBATHAsl OLIEHKA W3MEHSIOIIMXCS  YCIOBHM; NPUHATHE  PEIICHHS
(MHIMBHAYaJIbHOE, B TPYIIE) B H3MEHSIOLIMXCS YCIOBHUSX HAa OCHOBAaHUM aHAJIM3a
Oouonornyeckor mHpoOpMaIK; TUIAHUPOBAHUE  JCHCTBUH B HOBOW  CHTyaluu
Ha OCHOBaHWM 3HAHUN OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeranpeaMeTHblie pe3yabTaThl:

B cpepe osradenus ynusepcanvrvimu yueOHbIMU NOZHABAMELHLIMU OCLLCMBUIMIL:
ba3oBble JOrMyecKkue JCHCTBUSL:
® BBIBIATh M XapaKTePU30BATh CYIIECTBEHHBIE MPHU3HAKH OMOJIOTHYECKUX
00BEKTOB (SIBIICHUI);

® YCTaHABJIWBATh CYIIECTBCHHBIM TPH3HAK KJIAcCHPUKAIUA  OMOJOTHYECKHUX
00BEKTOB (SBIICHHMH, MPOIIECCOB), OCHOBAaHMS I OOOOIICHUS W CpaBHCHHS,
KPUTEPHUH MPOBOJANMOTO aHAJN34;

e C y4éTOM MPEIIOKEHHON OMOJIOTHYECKON 3a/laud BBISBIATH 3aKOHOMEPHOCTH U
NPOTHUBOpEYHsi B paccMaTpuBaeMbix (akTax W HAOIMIOJACHUSAX; Tpeaiarath
KPUTEPHH JIJIS BBISBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHNIA;

® BBIABIATH JeDHUIIUTHEI HHPOPMAIUW, JAHHBIX, HEOOXOIUMBIX JJIsI PEIICHUS
MMOCTABJICHHOM 3aJ1a4H;

® BBISBIATH TNPUUYUHHO-CIEJACTBEHHBIC CBSI3M TNPH HM3YYCHUHU OHOJOTHYECKHUX
SBIICHUA W TPOIIECCOB; JIeJaTh BBIBOJBI C WCIOJIB30BAHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKITFOUCHUH 110 aHAJIOTHH, (hOPMYIUPOBATH
TUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSITENIBHO BBIOMPATh CIOCOO pElIeHHs] y4eOHOW OMOJOTHYECKON 3amadu
(cpaBHUBaTh HECKOJBKO BAPUAHTOB pPEIICHUsI, BHIOMpATh HauOoJee MOIX0 TSI
C Y4€TOM CaMOCTOSTEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

baszoBbIe MCCIIEN0OBATEILCKHUE ACHCTBUS:
® HCIIOJIH30BaTh BOMPOCHI KaK MCCIICIOBATEIHCKAN HHCTPYMEHT ITO3HAHUS;

e (opmynupoBaTh BOMNPOCHI, (PHUKCUPYIOIIME pa3pblB  MEXKAY pEATbHBIM U
KEMAaTeIbHBIM ~ COCTOSSHHEM  CUTYyalluW, OOBCKTa, U  CaMOCTOSTEIBHO
yCTaHaBIMBATh UICKOMOE U JIaHHOC;

e (QopmupoBarh  THMOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CY)KJICHHIA,
apryMEHTHUPOBATH CBOIO MO3UITNIO, MHEHUE;

® IMPOBOJUTH TIO CAMOCTOSITEIPHO COCTABJICHHOMY IUIaHy  HaOIoJIeHHe,
HECJIOKHBIM OMOJIOTHYCCKUN OIKCIIEPUMEHT, HEOOJIBIIOE WCCIICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOrHYeCcKOro 00bheKTa (Tporecca) u3y4eHus,

® PUYMHHO-CJICACTBEHHBIX CBS3€H W 3aBHUCHUMOCTECH OWOJIOTMYECKUX OOBEKTOB
MEXy cOoO0iM;



OIICHUBATh HAa MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIIMIO, TOJYYCHHYIO B
X0/J1e HAaOJIIOICHHSI M SKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYIMpPOBaTh OOOOIIEHUS W BBIBOJABI MO pE3yJbTaTam
MPOBEJAEHHOIO HAOIO/ICHUS, SKCIIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMU OIEHKHU
JIOCTOBEPHOCTH TOJIyYEHHBIX BBIBOJOB U 0000IICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHINEee pa3BUTHE OMOJOTHYECKUX MPOIIECCOB
U WX TMOCJEACTBUS B AHAJIOTUYHBIX WJIM CXOJHBIX CUTYaIUsIX, a TAKKE BbIJIBUTATh
MPEANOI0XKEHUs 00 UX Pa3BUTHUU B HOBBIX YCIIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nuadopmarmeii:

IPUMEHSTh Pa3InyHbIe METO/IbI, IHCTPYMEHTBI U 3apOChl IPU MOUCKE U 0TOOpE
Oouonornueckoil MHGPOpPMAIMM WJIM JaHHBIX M3 HCTOYHUKOB C Yy4ETOM
NpeIJIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAIU3UPOBATH, CHUCTEMAaTU3UPOBAaTh W  WHTEPIPETUPOBATH
OMOJIOTHYECKYI0 MH(DOPMAIUIO PA3TUYHBIX BUIOB U (OPM MPEICTABIICHNUS,
HAXOJUTh CXOJIHbIE apTyYMEHTHI (MOATBEPKAAIOIINE HIIH OMPOBEPTaAIOIIKEe OAHY U
Ty K€ UJIet0, BEPCHIO) B PA3TTMYHBIX HH()OPMAIIMOHHBIX HCTOUHUKAX;
CaMOCTOATENIbHO BBIOMPATH ONTHUMANIbHYIO0 (OpMY NpEeACTaBiIeHUs UHPOpMaLUn
U WUTIOCTPUPOBATh peIlaeMble 3a7aud HECJIOKHBIMH CXEMaMH, AuarpaMMaMH,
WHOU rpaduKoN U UX KOMOMHAIIMSMU;

OLICHWBAaTh HAJAEKHOCTH OHMONOTHMYECKONW WHGOpMAalMU MO  KPUTEPHUSIM,
NPEIOKEHHBIM YUYUTENIEM WIH C(HOPMYITHPOBAHHBIM CAMOCTOSITENHHO;
3allOMHHATh U CUCTEMATU3UPOBATh OMOIOTHYECKYIO HH(POPMAIIHIO.

B cgepe oenadenus ynusepcanvHvimu yueOnviMuU KOMMYHUKAMUBHLIMU OeUCMEUIMU
OO1ieHue:

BOCIIPHUHUMATh U (OPMYITUPOBATH CYXKJICHUS, BHIPAXKATh YMOIUHA B MPOIECCE
BBITIOJIHEHHUS MTPAKTUYECKHUX U JTa0OpaTOpHBIX PaboT;

BBIPAXKaTh €051 (CBOIO TOUKY 3pEHHUSA) B YCTHBIX U MUCbMEHHBIX TEKCTaX;
pacro3HaBaTh HeBepOajdbHBIE CpEACTBAa OOIIEHWSA, TOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M pACHO3HABaTh MPEANMOCHUTKA KOHMIMKTHBIX
CUTYallMi U cMSIT4aTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

MOHUMAaTh HAMEPEHUS JAPYTHX, TMPOSBIATH YBAKHUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU popme popMyarpoBaTh CBOU BO3PAXKEHUS;

B XOJI€ IMajora U/uiu AUCKYCCUU 3aJ]aBaTh BOIPOCHI TI0 CYIIECTBY 00CYyX aaeMOi
OMONOrMYecKoil TeMbl W BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha pEIICHHUE
OMOJIOTMYECKOM 3a/1auu U MOJAepKaHue 0JIarokenaTeTbHOCTH OOIICHHUS;
COTIOCTAaBIISATh CBOM CYXKJACHHS C CYXKICHUSMH APYTHMX YYaCTHHUKOB JUAiora,
OOHapYKUBATh PA3JINYUS U CXOJCTBO TO3UITUH;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BHIMOJHEHHOTO OHOJIOTMYECKOTO OIbITa
(aKCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



CaMOCTOATCIIBHO BI>I6I/IpaTB q)OpMaT BBICTYIIZICHUSA C y‘IéTOM 3a1a4 IMPC3CHTAllNU
U OCOOCHHOCTEH AYIUTOPUU WU B COOTBCTCTBHMU C HHUM COCTABJIATH YCTHBIC H
IMHUCbMCHHBIC TCKCThI C UCITIOJIBb30BAHUEM UIIJIIOCTPATUBHBIX MAaTCPUAJIOB.

CoBMecTHas JACATCIILEHOCTD ( COTDVI[HI/I‘IGCTBO):

NIOHUMATh M HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW WU WHAMBUILYAIbHOU
paboThl MpPU PEUICHUH KOHKPETHOW OUOJIOTrHYecKoil mpoOieMbl, 000CHOBBIBATh
HEO0OXOJMMOCTh MPUMEHEHHUsSI TPYIIIOBBIX (DOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4Hu;

MPUHUMATH 1€ COBMECTHOM AESTEIbHOCTH, KOJJIEKTUBHO CTPOUTH JEUCTBUS 110
e JOCTMKEHUIO: pacIpeieNiaTh pOJid, JOTOBApUBATHCA, OOCYXKIaTh MpoLecC U
pe3yJIbTaT COBMECTHOM PabOTHI;

yMeTb 00001aTh MHEHUSI HECKOJbKUX JIIOACH, TPOSIBISATH TOTOBHOCTh
PYKOBOJIUTD, BBINOJIHATH MOPYYECHUS, TOUUHSITHCS,

IJIAHUPOBATh OPraHU3aAllMI0 COBMECTHOM palOThI, ONMPEACNSITh CBOIO POJb (C
y4€TOM TPEANOYTEeHU M BO3MOXXHOCTEH BCEX YUYAaCTHHUKOB B3aWMOJICHCTBUSA),
pacrpenensaTh 3aJadyd MEX]y WieHaMHd KOMAaH[bl, y4acTBOBaTh B TPYIIIOBBIX
dbopmax padoTel (00CykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI U UHBIE);
BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTUraTh KayeCTBEHHOIO pe3yJibTara Io
CBOEMY HAIIPaBJICHUIO U KOOPJIWHHPOBATH CBOM JECUCTBUS C APYTMMH YJIEHAMH
KOMAaH/IbL;

OLICHMBATh KA4eCTBO CBOETO BKJaJa B OOUMHA MOPOAYKT MO KPUTEPHUSIM,
CaMOCTOSATENILHO  C(POPMYJIIMPOBAHHBIM  y4YaCTHUKAMH  B3aUMOJEHCTBUS,
CpaBHUBATh PE3YJIbTaThl C UCXOAHOM 3aJa4ell U BKJIAJl KaXKIOr0 4JI€Ha KOMAaHJbl
B JIOCTHXKEHUE PE3yJIbTaTOB, PAa3JeisiTh c(hepy OTBETCTBEHHOCTH W MPOSIBIISITH
TOTOBHOCTH K NMPEAOCTABICHUIO OTYETA TIEPE] TPYIIIOM;

OBJIQJICTh CHUCTEMOW YHUBEPCAIbHBIX KOMMYHUKATHUBHBIX JCUCTBHUM, KOTOpAs
obOecnieurBaeT CHOPMUPOBAHHOCTH COIIMATBHBIX HABBIKOB M SMOIMOHAJIBHOTO
MHTEJUJIEKTA IIKOJbHUKOB.

B cgepe o6radenus ynusepcanvHuiMu YUEOHbIMU PESYIAMUBHLIMU  OeUCMBUIMU.
CaMoOprasu3aimsi:

BBISIBJISITH  TIPOOJIEMBI U1 PEIICHHs] B JKU3HEHHBIX M YYEOHBIX CHUTYaIHsX,
UCTIOJB3YS OMOIOTUYECKUE 3HAHUS;

OpDUEHTHUPOBAThCA B PA3IMYHBIX  MOAXOJaX  TPUHATHS  PEIICHUN
(MHIUBUAYaATIbHOE, IPUHATHE PEIICHUS B TPYIINE, MPUHATUE PEIICHUN TPYIIIOi);
CaMOCTOSITENIFHO COCTAaBJISITh alNTOPUTM peIIeHUs 3agaud (WM €ro 4YacTh),
BBIOWpATh CMOCOO pelieHrus y4eOHON OMOJOTMYecKOd 3agaduu ¢ ydEToM
UMEIOIINXCA PECYpPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh
npejiaracMbie BAPUAHTHI PEIICHHUIA;

COCTAaBJISITh TIUIaH JeHCTBUM (TUTaH peaju3allid HaMEUEHHOTO aJropuTMa
pEIIeHNs), KOPPEKTHPOBATh MPEATOKEHHBI AITOPUTM C YUETOM TMOyYCHUs
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 M3ydaeMOM OMOJIOTMYECKOM OOBEKTE;

JieNnaTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.



CaMOKOHTPOJIb (pediekcus):

BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAITNHN U pedIiekcnu;

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIluy U TMpeJjiarath 1iaH e€ N3MEHEHUS;
YYHUTHIBATh KOHTEKCT U MIPEABUACTHh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TIPH
pemeHnn y4eOHOW OMOJOTUYECKOW 3a]adyd, aJanTUpOBaTh pelIeHHE K
MEHSIOIIMMCS OOCTOSITEIIbCTBAM;

OOBSICHATh IPUYUHBI TOCTIKEHUS (HETOCTIIKECHHUS) PE3yIbTaTOB JEITEIHLHOCTH,
JaBaTh OICHKY TNPUOOPETEHHOMY ONBITY, YMETh HaxXOJWUTh TO3UTHBHOE B
MPOU3O0LIEAIIEN CUTYaIINN;

BHOCUTh KOPPEKTHUBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHMBIIMXCS CUTYAITUH, YCTAHOBJICHHBIX OIMMOOK, BOZHUKIIINX TPYIHOCTEH;
OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IIEJIU U YCIOBUSIM.

BMOHI/IOHaJIBHBIf’I HHTCJJICKT.

pasznuyaTh, Ha3blBaTh W YNPABIATH COOCTBEHHBIMH HMOLMSIMU U 3MOLHUIMHU
APYyTHX,

BBISIBJISITh U QHAJIM3UPOBATH MPUUMHBI SMOIIHIA;

CTaBUTH CeOsl HA MECTO JAPYTOoro 4esoBeKa, MOHUMAaTh MOTHUBBI U HaMEPEHUS
ApYyToro;

PEryJaupoBaTh CIIOCOO BBIPAXKEHUS IMOLIUH.

[IpunsiTue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, EF0 MHEHHUIO;

IpU3HaBaTh CBOE IPABO HAa OUIMOKY M TaKOE XK€ MPaBo JIPyroro;

OTKPBITOCTh ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOXHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIQZIETh CUCTEMOM YHUBEPCAJIbHBIX YUEOHBIX PETYNIATUBHBIX JACHCTBHIM, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JMYHOCTU (BHYTPEHHSS
MNO3UIMS JIMYHOCTH), M >KM3HEHHBIX HAaBBIKOB JIMYHOCTH (YIIpaBiIeHHsS COOOMH,
CaMOJIMCLIMIUINHBI, YCTOMYHUBOTO MOBEICHHUS).

IIpenmeTHBIE pe3yJbTAThI OCBOCHHS POTPAMMBI
B no3naBaTenbHOM (MHTEIEKTYalbHOMN) cdepe:

— TpuOOpPETEHUE OMBITA MCIIOIH30BAHUSI METOJIOB OMOJIOTHYECKOW HAYKH C IEJBIO

HN3yUCHUA OMOJIOTNYECKUX 06’I)€KTOB, SIBICHUM U IMponcCCOB: Ha6JII-O,ZICHI/IG, OIIKMCaHucC,

MMPOBCACHUC HCCIIOKHBIX OMOJIOTMYECKUX ONBITOB H OKCIICPUMCHTOB, B TOM HYHCJIC C

HCIIOJIB30BaHUCM aHAJIOT'OBBIX M III/I(l)pOBBIX OMOIOTHYECKUX HpI/I60p0B U HHCTPYMCHTOB;,

dbopMupoBaHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUSL CO 3HAHUSAMU U3

IpyTruX y4eOHBIX peaMeToB ((hU3HKH, XUMUH, Teorpaduu, UCTOpHUH, OOIIECTBO3ZHAHMS
UT. 1.);



— (opMupoBaHue yMEHUHN peliath yuyeOHbIE 3aa4l OMOJOTHUYECKOTO COICPKaHMS,
BBISIBIISITh ~ TMPUYUHHO-CIICJICTBEHHBIE  CBSI3W,  MPOBOAWTH  KAUYECTBCHHBIC |
KOJIMYECTBCHHBIC PACUEeThI, IeJIaTh BEIBOIBI HA OCHOBAHHH ITOJTYYEHHBIX PE3yIbTaTOB;

— (opmupoBaHHe YMEHHMs IUIAHHUPOBATH Y4eOHOE HCCIEAOBAHHE WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTABICHHOU MeNn: GopMyIHpoBaTh MPoOIEMy, TUTIOTE3Y U CTAaBUTH
3a/layd MCCIIEIOBAaHUsA, BBIOMpATh aJCKBATHO TOCTABIICHHOW II€IM METOMbI, JeNaTh
BEIBOJIBI TIO pE3yJIbTaTaM MCCIICIOBAHUS WU TPOEKTHON JACATEIBHOCTH;

— (opMupoBaHnne uHTEpeca K  YIIyOJCHUIO  OHOJIOTHYECKMX  3HAHUH
(mpennpodusibHas MOATOTOBKA U MTpodecCroHalIbHAsI OPUCHTAITUS) U BBIOOPY OHMOIOTHH
KaK Ipo(UILHOTO MPEeMETa Ha CTYNIEHU CPEIHETO MOJTHOTO 00pa3oBaHus s Oy yiien
podeCCHOHANILHON  JCATEILHOCTH, B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, AKOJIOTHH,
TICUXOJIOTUH, BETEPUHAPHUH, CEITLCKOTO XO35HCTBA;

— BIAJCHUE HaBBIKAMH pPabOTel ¢ wWHGOPMAIMEH  €CTeCTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHON B pa3Hoi (opme (B BUAE TEKCTa, TAOIMYHBIX JAHHBIX,
cxeMm, TpaduKOB, JUarpaMM, MOJENeH, W300paKeHW), KPUTUYECKOTO aHallh3a
uH(OPMAIUHU U OLIEHKH €€ JIOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHUSAMHU JIPYTUX yIEOHBIX
NPEIMETOB; UHTEpEC K YIIIyOJIeHUI0 OMOJIOTMYECKUX 3HAaHUN U BBIOOPY OMOJIOTMHU Kak
npouIbHOTO MpeaMeTra Ha ypOBHE CpeIHEro oOuiero oOpasoBaHus s Oymyuiei
npodeccoHanbHON AESITENIbBHOCTH B 00JIaCTH OWOJIOTHUH, MEAMIIMHBI, SKOJOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3SWCTBA, MHUIIEBONM MPOMBIIUIEHHOCTH, TICHXOJIOTHH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEJCTABICHUS O MATEPUATTUCTUIECKON CYITHOCTH
T€HOMOB KHBBIX OPTAaHU3MOB U PETYJISINIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DaKTOPOB OKPYKAIOIICH CPEIbl, BIHIIONIUX HAa PA3BUTHE H
CYIIIECTBOBAHKE JKUBBIX OPTAHU3MOB, IaNTaNi K (haKTOpaM OKPYKAIOIIEH CPEIbl;

— 3HAHHWE OCHOBHBIX IMOJXOJ0B OMOTEXHOJIOTHH, HCIIOJIL30BAHUS €€ JOCTIKCHUN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH UCIIOIh30BAHUS KUBBIX OPTaHU3MOB JISI
MIPOU3BOJICTBEHHBIX HYK/]I YEJIOBEKA,

— 3HaHWE OCHOBHBIX MOXOJIOB CEJICKITUU M OMOTEXHOJIOTUN KYJIbTYPHBIX PACTCHUH,
XapaKTepu30BaTh TEHETHUYECKHM  MOJU(PHUIIMPOBAHHBIE  PACTEHHs, OIEPUPOBATh
MOHATUSAMHU, THOPUAM3AIMSA, OTHAJICHHAS THUOPUAM3AIUsA, WCKYCCTBEHHBINH OTOOp,
reTepo3uc, TpaHcpopMalus, MyTareHe3, TeHeTUUECKOe PeIaKTUPOBAHME;

— TOHUMAaHWE MOJICKYJSAPHBIX MEXaHW3MOB  peajn3allid  HaCICACTBEHHOM
uHdpopMalMi U yMEHHE CBOOOJHO  ONEPUPOBATH  OCHOBHBIMH  TMOHSTHUSMU
MOJICKYJIIPHOW OHMOJOTMM W €€ COBPEMEHHBIX HAIMPaBICHUH — TEHOMUKH,
METareHOMHUKH, IPOTEOMUKH;

— 3HaHHE OCHOBHBIX 3a00JIEBAHMI UEJIOBEKa, MEXaHW3MOB MX Pa3BUTHS, CIIOCOOaX
WX INarHOCTHKH U JICUCHUS;



— (opMupoBaHUEe yMEHHUS UCIIOIb30BaTh MOHATUIHBIN anmapaT U CUMBOJUYECKUI
A3bIK TEHETUKH, I'PaMOTHOE IPUMEHEHUE HAYYHBIX TEPMHUHOB, MOHATHUU, TEOPUH,
3aKOHOB JUIsl OOBSICHEHHS HaONIOJaeMbIX OMOJIOTHYECKUX OOBEKTOB, SIBICHUN U
IIPOLIECCOB, TTO3BOJISIONTUX 3AI0XKUTH (YHAAMEHT HAYYHOTO MUPOBO33PEHHUS.

B 11eHHOCTHO-OpUEeHTaIIMOHHOM cdepe:

— 3HAHWE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTHH MOJIEKYJISpHOM OUOIOTUU
MO3BOJIICT YCIEIIHO pemaTh Takue 371000JHEBHBIE TPOOJIEMBI, KaK OXpaHa
OKPY XKaloIeh Cpeibl, COXpaHEHHE 3I0POBbs YEJIOBEKAa, KOHTPOJIb U BOCCTAHOBJICHHE
IKOCHUCTEM.



TEMATHYECKOE IINTAHUPOBAHMUE

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

MOPGhOIOTUYECKUX U
(bU3MOIOTHYECKHUX aJlallTaIui.
ITouemy opraHusMsl HE
CTAHOBSTCS OCCKOHEYHO
OOJIBIIMMH, MaJICHEKHUMH,
BCCSIJTHBIM.

Tembl OcHoOBHOE cogep:xaHmne HesATe IbHOCTH
IIKOJbHUKOB
1. MbI uccaexyem CBoOIICTBa U CTPOEHUE KUBBIX Uccnenosarensckue
JKMBbIEe 00bEKThI OpraHu3MOB (CTpOEHHUE KIETKH). | paboThl «Bce mu (CHHHMIIBI,
(6 u) Bun, oco6p — opranusm kak Oenmku, Oepe3bl W T.I.)
€IWHAas CUCTeMa. ATanTaluu OJINHAKOBBIE?
(mpucniocobnenus). [Tousarue DOTOKBECTY.
roMeocTa3a JKUBOro opranusma. | Ilpakrudeckas pabota
Crioco0slI ero mojaep>KaHusl. «CocraBisieM KHUTY
OrpanuueHust PEKOpJIOB  pAacTEHUH U

JKUBOTHBIX HAIIICTO Kpast».

2. Bausinmne
OKpY:Karolen
cpeabl HA KUBbIE
opranu3msl (12 4)

@DaKTOpPBI OKPYKAIOLIEN CPEBI
(abuoTmyeckue, OMOTUYECKHE,
anTponoreHssie). [Tpumepsr
abnotnyeckux (akTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIUSTHUC HA KU3HEIEATEIHHOCTD
KUBBIX OPTaHU3MOB:
TEeMIEpaTypa, CBET, BIAXKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
NPUCTIOCOOJICHUS KUBBIX
OpraHU3MOB K a0HOTHYECKUM
dhaxTopam. [Ipucnocobnenust k
OCHOBHBIM a0MOTUYECKUM
(dakTopam: Temreparypa,
BIIQYKHOCTD U CBET.

[IpakTHueckoe 3aHsATHE
«IIBet u Termo» (KyOuku
JIbJIa B3BECUTh, MOJIOKUTH
B vamiku [letpu Ha
pa3HOIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO OBICTpee
pacTasin).

IIpakTHueckoe 3aHsATHE
«Yro pactBOpsieTcs B
BOJIE» (PKCIIEPUMEHT
«Kunkuii 1om»).
IIpakTueckoe 3aHsaTHE
«nddysus BemecTs B
BOJIE (pacTBOPHI)»,
«/lBH>KEHUE PACTBOPOB 110
LBETKY».

[IpakTHueckoe 3aHsTHE
«JIeng miaBaeT B Boje
(aiicObepru, 3amep3aHue
BOJIOEMOB)».
[IpakTrHueckoe 3aHsTHE
«Jlen nmpu 3amep3anun

pacImpsieTCs»
(pa3pyliiieHue KaMHs




(mouBoOOpa3oBaHue),
3aMep3aHUe KIIETOK).
[IpakTrueckoe 3aHsTHe
«Illy6a» (kyOuku apaa
3aBEpHYTH B Pa3HbIN
Marepuai, B3BECUTb).
IIpakTueckoe 3aHsTue
«ITurmeHTh) (MOKHO
pa3zenTh Ha BaTMaHe
KpacuTeIH U3
dbomacTepoBy.
[IpakTuueckoe 3aHaTue
«Kak )XMBOTHBIE IUIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTIETKOM ).
HccnenoBarenbckue
pabotsl «BrnusiHue cBeta
(Tema, BIaXXHOCTH,
COCTaBa MOYBHI) Ha
pacTeHUs B €CTECTBEHHBIX
WJIM UCKYCCTBEHHBIX

yCIOBUAX» (HA JOCTYITHOM
MmaTepuale).

3. BzaumopeiictBust
’KMBBIX OPraHU3MOB
(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEKBH]IOBBIX
B3aMMOOTHOUIEHUM.
KosBontonus (XMILHUK-KEPTBA;
MapasuT-X03sIuH) DBOJIOIHUS
cTpaTeruii J00bIBaHUS TTUIITH.
CommanpHOCTE. BUabI-
BCeJeHIbl. [lepeuenb pacTenuii-
BpPEIUTENIEH.

HccnenoBarenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIIICHUSIMH
KUBOTHBIX TIPH
JIOOBIBAHUH ITHIIA
(KOpMYTITKH JTsI TITHII, JTSI
TOPOJICKUX HMJTH CEBCKUX
KUBOTHBIX). Be0-
KaMepbD».
HccnenoBarenbckas
pabora
«Pacnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
Hallleli MECTHOCTH




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

AHTpONOreHHbIe (PAKTOPHI.
[IpaBna 11, 94TO EPBOOBITHBIE
JIIOJTU KWJIM B TAPMOHMH C
npupooi. OqomManiHuBaHUE U
IPUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMUPAIOLINE BUABI, KAK 3TO
nenatb. KynpTypHbIE pacTeHus U
ux aukue npenku. [louemy
BAJKHO MX COXPAHSATb.
Pa3Ho00pa3ue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HU yenoBeka. KpacHas kHura
Bauieit repputopun. Ocobo
OXpaHsieMble TEPPUTOPHH,
3anoBeIHUKHU Poccun u mupa.

[Ipaktruueckas pabora
«Pa3zHoobpazue
KyJIbTYPHBIX PaCTCHUH B
BalllEeM PETUOHEY.
UccnenoBarenbekast
pabora «Bnusinue
AHTPOIIOTEHHBIX (PaKTOPOB
Ha pa3BUTHE PACTCHUU B
ropoJie/HacEeIICHHOM
ITYHKTE.
DKCKypcHsi/TIpaKTUYECKast
pabota «OOIIT B Barem
pETHOHE — YHUKAJIbHBIC
O0OBEKTHI TPUPOIBDY.

5. DKoJoruuecKmue
Huu (6 4)

buocdepa — ogna u3
BaKHEHIIINX 000JIOYEK 3EMIIH.
YT0 TaKkoe «IKOJIOTHYECKHE
HUIIN» U KaK OHH
dbopmupyrorcs? @opMupoBaHUe

Hccnenosarenbekue
paboThl «IKOIOTHYECKUE
HUIIN BOKPYT T€Os —
onucaHue pakTopoB
OKpY>KaroIlllen cpesibh».

3HAHHU 110 OMOPA3ZHOOOPA3HIO UccnenoBarenbeckue
KU3HEHHBIX QOopM, paboThI
MOBEICHYECKUX «DeHonornyecKkme
MIPUCTIOCOOICHHIA, HaOIIOICHUS.
MOTU(UKAITUIOHHAS
M3MEHYMBOCTH (Ha 0a30BOM
ypoBHe). PacTturtenbHbie
COOOIIEeCTBA U UX THIIHI.
Pa3Butue u cMeHbI
PACTUTEIIBHBIX COOOIIECTB.
MoayJb «OCHOBBI pacTeHHEBOACTBa» 7-8 Kiaacchl (68 yacoB)
Tembl OcHoOBHOE coaep:kaHue JesiTe IbHOCTH
IKOJbHUKOB

Tema 1. BBenenue
B PaCTeHUEBOJACTBO
(2 9)

Yro-TaKoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIPAILMBAHMS PACTEHU.
Ucropust pazBuTus
arpoOXMMHYECKUX 3HAHUHN
(pabotst M.B. JlomoHnocosa, 1O.
JInbuxa, byccenro, B.B.
HNoxyuaeBa, K.A. Tumupszesa,
I1.A. Koctreruena, /I.H.

[IpakTuyeckas pabora
«bouka JIubuxay.




[IpssHUIIHMKOBA U 1Ip.).

Tema 2.
ArpoTexHHYeCKHH
IKcnepuMenT (6 1)

IIpaBuna nmocraHoBKH
arpO3KCIEPUMEHTOB.
ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMu. Bo10op TeMbl,
COCTaBJICHUE TUIIOTE3bI, IEIU U
3a7a4 YKCIEPUMEHTA 10
BBIPAILMBAHUIO PACTCHUH B
KOHTPOJILPYEMOU CpeJe.
KonTtponu, noBTopHOCTH,
IPOBEAECHUE SKCIEPUMEHTA.
IlimanupoBaHue IKCIIEPUMEHTA.
OueHka pe3ynbTaToB
AKCIIEPUMEHTA.

OcBOEHME TEXHOIOTUN
KPYTJIOTOJIMYHOTO BbIpAIIMBAHUS
CaJaToB U MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
HMCKYCCTBEHHBIX YCIOBUSAX.

Hccnenosarenbekas
pabota «DaKkTopHl,
BIIUSIIOIIME HA
popacTaHue ceMsiH (poct
IIPOPOCTKOB)».
[IpakTruueckas pabora
«COop yCTaHOBKH s
BBIPAIIMBAHUS PACTCHUN B
KOHTPOJIUPYEMBIX
YCIIOBUSIX.

Tema 3. Poin
XHMHYECKHX
3J1eMEHTOB B
NUTAHUU PACTEeHU
(20 v)

Bopna. PactBop. BeiTsikka.
AHMOHBI, KATUOHBI,
3JIEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xumMuuecknx
AJIEMEHTOB B MUTAaHUU PACTCHUM.
[Tonyuenne nUTaTeNIbHBIX
BEILIECTB PACTCHUSIMHU.

Y no0peHnusi: opraHuuecKue,
MUHEpaJbHbIE,
MUKpoOHoornueckue. Turmbl
MATaHUs pacTeHuil. Bo3ayHoe
1 MUHEpaIbHOE (KOPHEBOE)
IMATAaHWE pacTeHUM. TpaHcropT
MUTATEJIbHBIX BEIIECTB
pacTeHU: BOCXOASAIIUN U
HUCXOISIINN TOK. BaxkHenmme
KaJuiHble, pocPopHbIe U
a30THBIE YAOOpEHUs, UX
cBoiicTBa. [IpocThie u clnoxHbIE
yaoOpeHus.

Poct u pazButne pacrenui:
ATambl OHTOreHe3a, (PaKTOpPHI,
BIIMSIFOIIME HA POCT PACTECHUIA:
CBET, I'YCTOTA NOCAJ0K, IUTAHUE,
cybcrpar.

OcobeHHOCTH TUTaHUS

[IpakTruueckas pabora
«CxeMbl TUTaTEeNbHBIX
pactBopoB. Pacuer 103
yAOOpEeHUI ISt
MUTATEJIbHBIX PACTBOPOBY.
[IpakTrueckas padota
«IIpaBuna cMemmBanus
yI0OpeHuin
[Ipaktuueckas pabora
«IIutanue pacrenuii:
TEXHOJIOTHS
IPUTOTOBJICHUS
NUTATEIbHBIX PACTBOPOB
JUTSL Pa3HBIX KYJIBTYPY.
[Ipaktruueckas pabora
«MOHHATOPUHT
MUHEPAILHOTO MUTaHUS
pacTEHUIN».
[IpakTruueckas pabora
«PacrurenbHas
JTIMAarHOCTUKAY.
Uccnenoarenbckas
pabora «O1eHka
COCTOSIHUSI KOMHATHBIX
pacTeHul, paCTCHUH Ha
LIKOJIBHOM TEPPUTOPHUH,




pacTeHui a30TOM. A30T U €ro
3HAYEHUE B KU3HU PACTCHUM.
®dopmbI a30Ta U UX
NpeBpallleHUE B ITOYBE.
Uctounuku docdopa s
pacTeHus. 3HaUCHHE
dhocdopcoaepxammx
COEOMHEHUN B KieTke. Poib
MaKpO3PrUYeCKUX COETUHEHUM
dbocdopa B SHEPTETUUECKOM
oOMeHe.

Bnusinue kanus Ha ¢puzndeckue
CBOMCTBA POTOILJIA3MBbI, HA
(hepMEeHTBI YTIIEBOIOPOIHOTO
oOMeHa, cuHTe3 OEJIKOB U Jp.
Ponb xanus B noaaep:kaHuu
MOHHOTO OajaHca B TKaHAX, B
poleccax caMOpPETyIsUH.
Perynmaropnas u
CTPYKTYpoOoOpa3oBaTeIbHas
pOJIb KaJIbIUsI. YYacTue B
o0pa30BaHUU KJIICTOYHOU
CTEHKH, MOJIJIEPKaHUU
CTPYKTYpbI MEMOpaH U
peryJisius uX TPOHUIIAEMOCTH.
3HauYC€HUE MarHus B
MeTaboIU3Me pacTEHUM.
Marnuii B coctaBe xsopoduria,
CXOJICTBO XJIOpo(usIIa U
reMorjao0nHa Kak
CBUJIETEJILCTBO €IMHCTBA
OpraHUYeCcKOTr0 MHUpA.

Cepa u ero OCHOBHBIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHU3aIuu
KJIETKH, y4acTHE B
OKHUCJIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUIX
MUKpPO3JIEMEHTHI.
[IpeacraBnenus o poau
MUKPO3JIEMEHTOB B
MeTabOoIU3Me PACTECHUH.
Oco0eHHOCTH TTOCTYTUIICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CuHEpru3M U aHTaroHu3M

YCTaHOBKA MPUYHH
NaTOJIOTUIECKHIX
COCTOsIHUM (TIpH
HAJTMYUN)».
UccnenoBarenbekast
pabota «O1ieHKa BIUSHUS
Pa3TUYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTCHUU
(cocTaBieHue pa3InYHbIX
MTOJAKOPMOK)».




AJICMEHTOB ITMTAHHUS PACTCHUM.
PacturenbHas nuarHocTuka u
METOJTbI HICHTH(PUKAITAN
HEIO0CTATKA/U30bITKA DJIEMEHTOB
[IATAHUS.

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amuTa
pacrenuii (4 4)

[TonsTue o perynsTopax pocra
pacteHuii. CTUMYJISITOPBI pOCTa
— (UTOTOPMOHBI (AYKCUHBI,
ruO0epeIUTNHBI, IATOKWHUHBI).
WNHrubuTopsl pocta pacTEHU:
1. mpupoansie (adcuuzoBas
KHUCJIOTa U HEKOTOPhIE
(heHObHBIE BEIIECTBA
(uxkymapoBasi, Kopu4aHasi,
CAJIMIINIIOBAsE KUCJIOTHI).

2. CHHTETHUYECKHE
(MOphaKTHHBI, peTapIaHThI,
nedoIuaHThI, TeCUKAHTHI,
repOutusl). QUTOMOHUTOPHUHT
Y OLICHKA COCTOSIHUSI PACTEHUM.
CoBpeMeHHbIE CTIOCOObI
MOHHUTOPHHTA.

3amura pacTeHUn OT
BPEIUTENEN: OCHOBBI
ouomeroaa.

[Ipaktruueckas pabora
«DOUTOMOHUTOPUHT U
OLICHKA COCTOSIHUSI
pacteHuii. CoBpeMEHHbIE
CI0COOBI MOHUTOPUHTAY.

HccnenoBarenbckas

pabota «Bnusiaue
reTepoayKkCcruHa Ha
npopactanue (pocT Ha

pPa3HBIX CTAaIUAX, B
Pa3HBIX YCIOBHUSIX)
Pa3INYHBIX
pacTeHUN.
[IpakTuueckas pabora
«HCekTapuu: npaBuia u
YCJIOBUS pa3BEACHUS
IIOJIE3HBIX HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
MOYBEHHAasI
KYJbTYPbI, HX
NpUMeHeHNE B
BbIpalllMBAHUHU
pacTeHui.
Ddu3uosorus
pacrenuii (8 4)

Bonnas, necuanasi v mo4BeHHas
KYJBTYPBbI, UX TPUMEHEHHE B
BbIpAIIMBaHUH PACTCHUM.
IIpoBeneHne BObI B KOPHE U
cTeOJie pacTeHU.

BonHblli pexuM pacTEHNN:
CTPOCHHE yCTHHUIIL: (PaKTOPHI,
BIIMSIIOLIME HA UX PACKPBITUE U
3aKpBITHE. 3HAUCHHE MEXaHU3Ma
peryJIiuy UCTIapeHusl BIaru
pacTeHHUEM.

DOTOCUHTE3 — YHUKAIbHBIN
IpOLIECC pacTeHU. TeMHOBas 1
cBeToBas ¢Ga3bl POTOCHHTE3A.
3nadyeHue GpoTrocuHTE3a IS
KUBBIX OpraHu3MOB. DaKTOPHI
pocTa paCTeHHU: BO3IyX U
aspauus. [logzemHoe npixaHue
pacTeHUl: COCTAB NOYBEHHOTO
BO3]1yxa, ra3000MeH. ['a3000mMeH

[IpakTruueckas pabora
«KopHeBoe naBiieHue».
[Ipaktruueckas pabota
«IIpuroroBneHue
npenapara yCTbHI]
METOJOM CJIETIKa».
Uccnenosarensckue
pabotel «Briusaue
YCIOBUU COAECPIKAHUSA
pacTeHU Ha KOJIUYECTBO
YCTBUIY.

[Ipaktuueckas pabora
«DyHKIIMOHAJIbHAS
JUArHOCTUKA pACTEHUH 1O
aKTUBHOCTHU
XJIOPOILIIACTOBY.
Uccnenosarenbckas
paborta «OnpenencHue
xyiopodmina A u b,
OLICHKA




pu OECIOYBEHHOM
BBIpaIllMBaHUU.

(OTOCHHTETHYECKON
AKTUBHOCTHU PAaCTCHUH U
(bakTOpOB, BIUSIONIMUX HA
HEey.

[Ipaktruueckas pabora
«Anpanus, CO; u O,.
JIpIXaHUE PACTEHUI.
[IpakTruueckas pabora
«JlpIxaHue pacTeHuu:
OLICHKA UHTEHCUBHOCTHU
IBIXaHWS PACTEHUN U
IJI0JIOBY.
NccnenoBarenbeckue
paboTtsl «Biusame
crioco0a BeIpaluBaHUs
(cocraBa nuTaTeNbHON
CMECH, CXEMbl BHECEHUS)
Ha POCT U Pa3BUTHS
PA3JINYHBIX PACTCHUID.

Tema 6.
KyasTypHbI€
pacTeHus.
CoBpemeHHbBIE

ACIIECKTHhI CCJICKIIUHN
(20 )

Kak gyenoBek cTaj UCIOJIL30BaTh
pactenusi? CBsi3b pa3BUTHUSA
[IMBUJIM3AIMH YeJIOBEKA U
OJIOMallTHUBAHUS PACTEHUM.
JlomecTtukanmsi.
HacnencTBeHHOCTD U
M3MEHUYHNBOCTH — OCHOBHBIC
CBOMCTBA KMBBIX OPTraHU3MOB.
HN3menunBocTh. Buabl
W3MEHYUBOCTb.

I'en —maTepuanbHbIM HOCUTEID
HACJICJICTBEHHOCTH U
n3MeHUYnBOCTH. HyknenHoBbie
KUCJIOTHI. JIokanu3amus
F€HETUYECKOr0 MaTepHaia B
KJIETKE. [[eieHne KIeToK.
Pemnukamusa JIHK. OcHoBHas

JI0TMa MOJIEKYJISIPHOUM OMOJIOTHH.

Tpanckpunuus. TpaHcaanus.
Myrauuu.

D¢ ekt OYyTHUIOYHOTO
TOpJIBIIIKA U TEHETUYECKOE
pa3zHooOpasue. Uto Takoe
reH0aHk? 3aueM COXpaHsTh
TreHETUYECKUE PECYPChI
pactennii? OCHOBHBIE CITIOCOOBI

Jluckyccus
«JlomecTukaius, Bce Jid
pacTeHUs U )KUBOTHBIE,
KOTOPHIC )KUBYT PSAIIOM C
YeJIOBEKOM UM
OJIOMAIIHUBAIOTCS?
MO>KHO 1 cUUTaTh
TapakaHa OJIOMAIlTHCHHBIM
KUBOTHBIM 7).
[IpakTrnueckas padora
«MonunpukanmonHas
W3MEHYHUBOCTH (JIUCTHS,
UTOJIKH C OJTHOTO
JIEpEeBa)».

[IpakTruueckas pabora
«I'eH — uHCTpYKIMSA 1O
cOopke KJIeTKH (Ha oucepe
WJIH KOHCTPYKTOPE)».
[IpakTruueckast pabora
«MyTarus Ha OyTepOpoe
(J1r0601 0OBEKT U3
npeapayIiei paboThl, TJIe
U3MCHCHHE HHCTPYKITHH
NPHUBEACT K N3MEHCHUIO
BHEIIHETO BUJa
00BEKTa)».

COXpaHCHUA 'CHCTHYCCKUX

[IpakTruueckas paborta 1o




pecypcoB pacteHui (ex situ u in
situ).

3nauenue pabor H.W. BaBuiosa.
3aKOH TOMOJIOTUYECKUX PSIIOB.
L{eHTpbI TPOUCXOKIAEHUS
KYJIbTYpHbIX pacteHur H.M.
Basunosa u I1.M. XKykoBckoro.
OCHOBHbBIE METO/IbI CEJIEKIIUH.
['ubpuanzanus. @opmsl oTOOpA.
OCHOBHBIE HaNpPaBIEHUS
CEJIEKIIMU: YIIyYIICHHUE
YPOKaUHOCTH, YCTOMYMBOCTH K
OMOTHYECKUM U a0UOTUYECKUM
(dhakTopam.

Ectb nm xxu3ub B mpodupke?
broTexXHONIO0THS KyJIbTYPHBIX
pacTCHUN.

Kak uenoBek moxer
MOAU(PUITUPOBATH PACTECHUS?
['eneTnyeckoe peakTUpOBaHUE.
CoBpeMeHHBIE TTOIX0/IbI U
JTOCTUKEHUS TE€HETUYECKOTO
pEeIaKTUPOBAHUS PACTCHUIA.

rpynmnam «OTKyza Ha
HAIlIUX CTOJIaX
(bPYKTHI/OBOIITH/3TIAKI.
[Ipaktruueckas paborta
«BpipamuBaem ropox. Kak
IIPOBECTH CKPEIIUBAHUE Y
ropoxay.
HccnenoBarenbekas
pabota «BripamuBanue
pacTeHuil B MpoOHpPKe»
(MOHO BOCTIOJIb30BATHCS
pe3yabTaTaMu
MIPEIBLTY X
HKCIIEPUMEHTOB TIO
COCTABJICHUIO
UTATEJbHBIX PACTBOPOB
JUTSL pacTeHUR ).
[Ipaktruueckas pabora
«I"eHOMHBIE HOXKHUIIBI
(MomenupoBaHue PabOTHI
cuctembl CRISP-Cas)».

Tema 7.
PacTtureanHnas

npoaykuus (8 4)

HanzemHble 1 moa3eMHbBIC
opranbl pacteHuid. [lo6er u
BUJIOM3MEHEHHBIN 1Mo0er
pactenuit. CriocoObl
Pa3MHOXKEHUSI PACTECHHIA.
IToHsiTHE O KaYeCcTBE MPOAYKTOB
nutanus. [IpoOiaemsr
KOHKYPEHIIMY OT€YECTBEHHBIX
MPOJAYKTOB TUTAHUS C
MMIOPTHBIMU. Jlorucrrka
JIOCTaBKH U CPEACTBA
COXpaHEHHUS TPOAYKTOB
MATaHUS.

MuKkpo3eieHb: OJIE3HOCTh U
TEXHOJIOTHSI.

XUMHYECKUN aHAJIN3
npoayKiuu. OCHOBBI
CHEKTPO(HOTOMETPHH.
[TorenunomeTpus.
Xpomarorpadwusi.

[IpakTruueckas pabora
«IIpenenbHO 1OMyCTUMBIE
xkoHuenTpauu (ILJK) u
METOJIbl KOHTPOJIS
0€30MacHOCTH
PACTUTENBHBIX MPOAYKTOB
UTAHUSD.
Uccnenoarenbckas
pabora «OrneHKa KauecTBa
BBIPAILICHHON
MUKpO3€eJIeHn» (1100
CBOsI, TMOO U3 Mara3uHa).
[Ipaktruueckas pabora
«MeToapl OLICHKH
Ka4yeCTBa PACTUTEIbLHOU
NPOJYKIMU: XpaHEHHUE U
COXPaHHOCTb
MUTATEIBHBIX BEIIECTBY
(Mo moctynHomy
000PYI0BaHUIO).
HccnenoBarenbckast

pabora «OnpeneneHue




BuTamuHa C MeTo10M
00paTHOTO TUTPOBAHUS B
IJI0/IaX HAa Pa3HOM CPOKE
(cmoco0e) XpaHeHus».

Moaysb «BHOTEXHO0JI0

rusp» 7-8 kjaccol (68 yacoB)

Tembl

OcHoOBHOE coaep:KaHue

JlesATeJILHOCTD
MKOJbHUKOB

Tema 1.
BbuorexnoJsorus
(4 9)

ITonsarue 6MOTEXHOIOTHHU. 3aUeM
YCJIOBCKY 6I/IOTGXHOJ'IOFI/II/I, B 4YCM
HUX IMMPCUMYHIICCTBO IICPCA

O0MO000BEKTHI OMOTEXHOJIOTHU:
MIPOMBIIIIICHHBIC
MUKPOOPTaHU3MBI, KJICTKA U TKaHH
pacTeHUH, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIN3aTOPBI.

CoIpbe a5t OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE UCTOYHHUKH yTIEPO/Ia,
a3zoTa, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbsI (BKJIFOUAsi BOIIPOCHI €T0
IIpeABapUTEIbHON 00paObOTKH),
pa3paboTKa HOBBIX MUTATEIbHBIX
Cpell, B TOM YHCJI€ BKIIOYAIOIINX
OMOCTUMYIISTOPBI U IPYTHE
AIIEMEHTHI YIIPaBICHUS U
ONITUMU3AIINN TIPOIIECCOB
ouocunrteza. Metozbl
ONTUMU3AIIMU MTUTATEIbHBIX CPE/I.

XAMHAYECKHM CUHTE30M. OCHOBHBIE

[IpakTruueckas pabora
«ITpumepsnr
MIPUMCHECHHUS
OMOIOTHYECKHIX
00BEKTOB B TBOEH
KUZHID).

Tema 2.
Muxpoouosnorus
(12 4v)

[TonmoxeHnne npoKapruoTOB B
CHCTEME OPraHHMYECKOIro MUpA.
Ctpoenne OakTepuaTbHON KIETKH.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. [IpocTeie
U CIIO’KHBIE METO/IbI OKpPAITHBAHHUS
OaxTepuil. usnonorust OakTepuii:
MUTaHKe, JbIXaHUe, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
JTOMEHOM Apxeun
(3KCTpPeMOPHIBHOCTD,
OCOOEHHOCTH CTPOEHUS KIIETKH).

IIpakTuka.
JlaGoparopHas pabota
«DUKCUpPOBaHHBIE
npenaparbl OaKTEPHil.
Onpenenenue Gopmbl
PETIOKEHHBIX
KyJbTYpP
MHUKpPOOPraHU3MOB,
UCIIOJIb3YS IPOCTOMU
METOJI OKPACKH».
JlaGoparopnas pabora
«Onpenenenue Tuna

MOJIOUHOKHCIIOE U CIUPTOBOE

KJIETOUYHOU CTEHKHU




opoxenue. otorpodHbIe U
XeMOTpo(dHBIC OAKTEPHH.
Kunernueckoe onucanue mpoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIMOHEHIIUAJIbHAsi MOJIEJIb POCTA.
Kuneruka rudenu
MUKPOOPTaHU3MOB.

[Tatorennsie 6akTepun. UymHas
najgoyka U 4YepHasi CMEPTb,
00TyIU3M, CTOJIOHSK, TYOepKyJIe3.
Ucropust 60pbOBbI C
OakTepuaTbHBIMU UH(PEKIUSIMHU.
BoliHa 6eCKOHEUHOCTH:
AHTUOMOTHKY TIPOTUB OAKTEPHIA.
MexaHU3MBI JeUCTBUI
aHTUOMOTUKOB. MeXKIeTouHas
KOMMYHUKaIus 6akrepuil. UyBcTBO
KBOpyMa.

[Ipumenenue 6axTepuii
yenoBekoM. Kunernueckoe
onucaHre OMOCUHTE3a MPOTYKTOB
MHUKpOOpranusmamu. bakrepun,
KOTOPBIE MOTYT pa3jiararb
IUTACTHK.

MUKpOOpPraHu3Mbl B
arpoOMOTEXHOJIOTHH.
NckyccTBeHHBIE acCOLUALINU
pacTeHHl ¢ MUKPOOPTaHU3MaMHU

METOJIOM OKpalllMBaHUs
no ['pamy» (mpu
HaJIUYUU PEAKTUBOB).
JlaGopartopHas pabora
«IIpurorosnenne
MIPYKU3HEHHBIX
MpenapaTroB
MOJIOYHOKHUCIIBIX
OaKTepuiiy.
JlabopartopHas pabota
«IToceB cMbIBa C pyk Ha
yamku [letpmy.
JlaGoparophas pabota
«Bplenenne yncTomn
KYJIbTYpbI OaKTepuil.
Meton pa3BeeHUN.
MeTtoa UCTOIAIOIIETO
IITPUXAY.
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTePUCTHKA
BBIJICJICHHON YUCTOMN
KYJbTYPBbIL:
XapaKTepUCTHKA
KOJIOHUH, (hopma
OaxkTepuii, TUI
KJIETOUHOU CTEHKM.
Jlabopatopnas pabota
«CpaBHeHHE pocTa
MUKPOOPTaHU3MOB Ha
qarike 6e3 u ¢
no0aBJICHUS
AHTUOMOTUKOBY.
Uccnenoparenbckas
pabota «Ilonck
MUKpPOOPTaHHU3MOB
00JIa 10X
AHTarOHUCTUYECKOM
AKTUBHOCTBIOY.
UccnenoBatenbckast
pabota «Bwinenenue
MOJIOYHOKHUCITBIX
OakTepuii,
HCCIIEIOBAHUE HX

AKTUBHOCTH.
HccnenoBarenbekast
pabora «Briienenue




OaKTepHii MOJIC3HBIX
JUIS PACTCHUI.

Tema 3.
JyKapuoTHYECKHe
OPraHu3Mbl B
OMOTEXHOJIOTUH
(my1ecHeBbIE TPUOBI,
APOXKIKH,
Boaopocau) (12 v)

[InecHeBbie rpuOBI MPOAYLIEHTHI
OMOJIOTMYECKH AKTUBHBIX BEILIECTB
OO6m1ast xapaKTepUCTUKA JPOHKKEH
caxapoMuLeToB. Mcropus
WCMOJIB30BAHUS IPOKIKEN B
TPAJUIIMOHHON OMOTEXHOJIOTHUHU.
TexHoJIOruu BUHOJIETUS U
XJ1e00oneyeHus,
CHEIUATN3UPOBAHHBIC PAChI
TpoxoKei. MeTaboau3m IpoxoKei.
Peakiust cnupToBOTro OpOXKEeHHUS.
[TonydeHnne BTOpUYHBIX
MeTabOoJIUTOB B APOioKax. Jpoxku
KaK MPOAYILIEHThl OMOTOILIUB.
[Tony4yenue 11eeBbIX OETKOB B
TPOACKAX.

OcoOeHHOCTH BET€TaTUBHOTO U
MIOJIOBOTO Pa3MHOKEHHUS Y
IPOKIKEN, 3HAUCHUE U3YUEHUS
MHUTO3a U [TUTOKUHE3A 151
ONTUMU3AIMHU MIPOIIECCOB
KYJIbTUBUPOBAHUS JPOXIKEBBIX
IIITAMMOB, TOHUMAHHUSI IPUIUH
MATOT€HHOCTH JAPOXOKEH U rpuOoB,
MOKMCKa MUIIIEHEN QYyHTULIUIOB U
pa3pabOTKN HOBBIX JIEKAPCTBEHHBIX
Mpenaparos.

Bonopocnu — nepcrieKTuBHbIN
O0OBEKT JIJIsl MPOU3BOJICTBA OENKa U
yIIJIeBOJIOB. buotexHonornyeckue
METO/Ibl OUYHUCTKH TBEPIbIX,
KUIKUX OTXOJIOB U Ta3000pa3HbIX
0TX0J10B TPOU3BOACTB. CTOUYHBIC
BOJIbI. CXEMBI OUHCTKH.
buodunbtpsi, adpoTeHKH,

Jlabopatopnas pabota
«Ilonmcuer KeTok
TPOXOKEN B KaMepe
I'opsieBay.
Jlabopatopnas paboTa
«O6Hapy>xeHmne
MPOTYKTOB CITUPTOBOTO
OpOKEHHUSI: ITHUIIOBOTO
CIUPTA U YTICKUCIOTO
raza.

JlaGoparopnas pabora
«HaOmroneuue
pPa3MHOXKEHHUS
TPOAGKEBBIX KIIETOK.
[Ipaktuueckas pabora
«ITonyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OakTepuii».
[Ipaktruueckas pabora
«OCHOBHBIE BUBI KBaca
U UX XapaKTEPUCTUKA
«lpoxxu u
MOJIOYHOKHUCIIBIC
OakTepuw,
MpUMEHSIEMBbIE JIJIS
MIPOU3BOJICTBA KBACay.
[IpakTrueckas pabora
«CpaBHUTEIBHBIN
aHaJIN3 Pa3BUTHUS
JPOAOKEHN B a9pOOHBIX U
aHa’pOOHBIX
YCIIOBUSX).
[IpakTuueckas pabota
«MeTtoapl OLIEHKU

METaHTECHKH, OKCUTEHKH. CBONCTB
AKTHUBHBIN WJT U BXOJISIIUE B HETO | XJI€00MEeKapHbIX
MHUKPOOpPraHu3Mmel. Vicrionb30BaHue | JpOxKIKEN.
BOJIOPOCJIEN B OYUCTKE CTOYHBIX Ocobennoctu
BOJI. [IPUMEHEHUS
IIPECCOBAHHBIX,
CYILIECHBIX U

HMHCTAHTHBIX




TIPOKIKEID.
HccnenoBarenbekast
pabota «Bnusinue
(U3UKO-XUMHYECKUX
(akTOpOB HAa KAYECTBO
OMOTEXHOJIOTHUECKOM
nmpoyKiuu (KBac,
Kedup, chip, Xj1ed u
Tp.)».
Uccnenoparenbckas
pabota «Bnusinue
(U3BUKO-XUMHUECKUX
(dbakTOpOB Ha POCT
Bogopociu (Chlorella
vulgaris)y.

Tema 4.
HacaencrBennasn
uHopmanus (8 4)

HacaencrtBeHHOCTL U
W3MEHUYHUBOCTh — OCHOBHBIE
CBOMCTBA JKMBBIX OPTaHU3MOB.
HN3menunBocTh. Buabl
W3MEHYUBOCTb.

I'en —MarepuanbHbIA HOCUTETD
HACJIEJICTBEHHOCTH U
n3MeHUNBOCTH. HykitlenHOBBIE
KUCJIOTHI. JIokanmu3amus
T€HETUYECKOr0 Marepuaia B
KJeTKe. J/IeJieHne KIETOK.
Perumukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHOW OHOJIOTHH.
Tpanckpunuus. Tpancmsanus.
MyTanuu.

[Ipaktruueckas pabora
«MopaudukanmoHHas
U3MEHUYUBOCTh (JIUCTHS,
UTOJIKH C OIHOTO
JIEpEBA)».
[IpakTuueckas pabora
«I'eH — MHCTpYyKLHMS 1O
cOOpKe KJIeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[IpakTrueckas pabota
«MyTanus Ha
OyTepOpoae (moboit
O0OBEKT U3
npeasiaynei padoTsl,
r7ie U3MEHEHHUE
WHCTPYKIWHU TPUBEIET
K U3MEHEHUIO
BHEIIHETO BUJIA

00BEKTA)».
Tema 5. ITonoxenue BUPyCOB B CHCTEME IIpocmotp
BupycoJsiorust (6 4) | oprannueckoro mupa. CTpykTypa v | TIOKYMEHTAIbHOTO

XUMHUYECKUH COCTAB BUPYCOB.
Knaccudukanus Bupycos.
Penponyxkuus BupycoB. Bupycsl -
BO30yAUTENN UH(DEKITMOHHBIX

6onezneil. OHKOBUPYCHI.
baktepuodaru: ctpoenue,

dbunpMa o BUpycax.
[IpakTruyeckas padbora.
«Metox pa3BeneHUIN.
[TpakTrueckas paboTa.
«TutpoBanue
OaxTeprodarony.

CBOWCTBA, IPUMEHEHHUE.
buonorudeckue meToap1 60pbOBI €




BUPYCaMH.

Tema 6. I'ennas

OCHOBBI T€HHOI MH)XEHEPHUH.

[IpakTuueckas padota

HHIKEHepHus U Bekropa. Cieunduueckue «OHIOHYKJIEA3BI
0MOTEeXHOJIOTUH (hepMeHTBHI OaKTepuil. pectpukiuu (padora ¢
8 v) buoTtexHonorun npoayKuuu HYKJICOTHUTHBIMU
0eJIKOB B OaKTepHaIbHBIX MOCJIEI0BATEILHOCTSIMU
KyJbTypax. JlocTuKeHuss reHHON Ha Oymare)».
WHXEHEPUHN U OMOTEXHOJIOTHH. [Ipaktuueckas pabora
CRISPR/Cas — cucrema «['eHHbBIE HOKHUIIEI -
aJJaliTHBHOIO UMMYHHTETA CRISPR/Cas
Oaxtepuii u apxeit. [MO. Metonbr | (MogenupoBaHue Ha
nonyuenust 'MO. Oymare)».
Urpa-nuckycens:
«Bprpaii rpanT Ha
coznanne ['MOy.
Tema 7. JloMecTrkanys OCHOBHBIX Huckyccus
buorexHoJsioruu B JIOMAIIIHUX >KUBOTHBIX; «JlomecTukaiysi, Bce I
’KMBOTHOBOJICTBE COBPEMEHHbIE SKCIIEPUMEHTHI 10 pacTeHHUs! U )KUBOTHBIE,
(8 4) JOMECTHUKAMU KUBOTHBIX KOTOPBIE KUBYT PAIOM
(cuna, Hopka u ap. — C YEJIOBEKOM UM
AKCIEPUMEHTHI HAYYHOU IIKOJIBI OJIOMAaIIHUBAKOTCS ?
akageMuka bemnsena). MO>KHO 11 CUUTaTh
CoBpeMeHHbIE METO/IbI B TapakaHa
YKUBOTHOBO/ICTBE: TPAHCIJIAaHTAIIUSI | OJJOMAIIIHEHHBIM
AMOPHUOHOB, XMMEPHBIC JKUBOTHBIC, | J)KUBOTHBIM?».
KJIOHUPOBAHHE. [TpakTuueckas pabota
OcHoOBHBIE 00JIE3HU )KUBOTHBIX U «Metoauka
POJIb NaTOT€HHBIX KJIOHUPOBAHUS
MUKpPOOPTaHU3MOB U MAapa3uToB B | (MOJEIUPOBAHUE HA
pa3BUTHH 3a00JIEBaHMI TOMAITHUX | Oymare).
KUBOTHBIX U1 OCHOBHBIX MEpax [IpakTruueckas pabora
O0pBHOBI C HUMU; POJTH TTOJIE3HBIX «CocraBiieHH€e paloHa
MUKPOCUMOMOHTOB B OpraHU3Me MATAHUS KUBOTHOTO,
*KUBOTHBIX. [losioXkuTENBEHOE U pacyer pacxoJ0B Ha
mo6oyHOe (OTPULIATEIHHOE) COJICPKAHUE.
BO3JICCTBUU aHTHOMOTUKOB Ha UccnenoBatenbckas
OpraHu3M B X0JI€ JICUCHUSI pabora «OneHka
YKUBOTHBIX; LI U 33/1a4U KauecTBa MOJIOYHOM
BeTeprUHapuu. buoTexHoI0rus IPOIYKLIHANY.
KOPMOBBIX MPENApPATOB.
Tema 8. OCHOBHbBIE METO/IbI CEJEKIINH. [IpakTruueckas pabora
buorexHosoruu B I'ubpuanzanus. opmsl oTOOpA. «BpIpamuBaem ropox.
PaCcTEeHUEBOJACTBE OCHOBHbBIEC HaNPaBJICHUS Kak npoBectu
(10 v) CEJICKIUHN: YIIyUYIIEHUE CKpPEIIMBAHUE Y

YPOKaNHOCTH, YCTOMUMBOCTHU K

rOpoXay.




OMOTHYECKUM U a0MOTHYECKUM
(hakTopam.

OCHOBHBIE OJXO/bI CENEKIHNH U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuii, [ 'ubpunuzarus,
oTJajgeHHast THOpUaAn3alus,
MCKYCCTBEHHBIA O0TOOp, T€TEPO3HUC,
TpaHchopmarIus, MyTareHes,
IF€HETUYECKOE PEAAKTUPOBAHUE).
Ucropus cenexuuu B Poccun u
MHUpPE, UCTOPUS PA3BUTHS
BAKHEHUIINX COPTOB KYJIbTYPHBIX
pacTeHuil.

Kak yenoBek Moxer
MOJIU(PUIIUPOBATH PACTEHUS?
I'ennas uHxxenepus pacrenuii: Yo
TaKo€ TeHETHYECKask HHXKCHEePUS
pactenuil. TpaHcreHHbIE pacTEHHUS.
MeTtonb! nosmyuenus. OOpa3zoBaHue
OMyXOJIEW Yy pacTeHUM.
ArpobakTepuanbHas
tpanchopmarnus: Ti-Tma3Mub.
I'ensr T-IHK. MonekymnsipHo-
F€HETUYECKUE MEXaHU3MBbI
Tparcopmanuu. ['eneTnaeckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXO/IbI U IOCTUKEHUS
TE€HETUYECKOT0 PEIaKTUPOBAHUS
pacTEHUM.

Ectb nu xu3nHb B podupke?
buotexHonorus KyiabTypHBIX
pacTeHuil.

[Ipaktruueckas pabora
«]'eHOMHBIE HOXKHUIIBI
(MonienupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
NccnenoBarenbekas
pabota «BpipammBanue
pacTeHuil B IpOOUPKE»
(MOXHO
BOCTIOJIb30BaThCS
pe3yJbTaTaMu
MIPEIBITY X
HKCIIEPUMEHTOB TIO
COCTaBJICHUIO
MUTATENbHBIX

pPacTBOPOB IS
pacTeHuit).

Moayiab «MosekyjasipHble OCHOBBI (M3MO0JI0THU M (papMaKoJI0rum» 9 Kiace

(68 yacos)
TeMbl OcHoOBHoOE cojiep:KaHue JleAaTeIbHOCTD
MKOJbHUKOB
Tema 1. Bsenenune. buorennsnie annemenTsl: | MccnenoBarenbekast
dusznosornyeckas opradorensl: O, C, N, H. pabora
xumus (20 v) AxTuBHBIC (POpMBI KHCIIOpoaa, ux | «KoanuecTBeHHas

IIOJIyYEHUE, HEUTpaIu3anus.
MaxkposaeMEeHTBI: IIPOLIEHT

OLCHKAa COACPIKaHUA
MHKPOI3JICMCHTOB HUJIN

COJIEpKaHMs B OpTaHU3Me,
BBITIOJIHAEMAs QyHKIIUSA,

BUTAaMHUHOB B ITHIIEBHIX
POIAYKTAX).




CoAEp>KaHUE B MPOAYKTAX MUTAHUS.
Ca2+ - cBI3BIBAIOIINEC OCTIKH,
JNETIOHUPOBAHUE KAJIBIIUS,
peryJisiliys ypOBHS KaJIblIMs B
OpraHu3Me: TOPMOHBI To4YeK. Mg —
CTpoeHue xjopodusia, ero
AKTHBALIUS COJITHEYHOU SHEPTHUEH.
MHUKpPOIIEMEHTHI: B KAKUX
MOJIEKYJIaX COJIEPIKATCH,
BBITIOJTHIEMAs QyHKITHS,
COAEPKAHUE B MTPOAYKTAX MUTAHUS.
[TocnencrBus nepeo3upOBKH
MHKpOIJIEMEHTaMH. Fe —
yCBaMBaeMbI€ TUIbI COEUHEHUN
xesesa. ['eMornporenssl,
reMOLMaHuH, HUTOXpOMBbI. Cu —
YCBOCHUE U TPAHCIIOPT MEIH.
benku, conepxamue Menb.
[TaTonornueckre CUHAPOMBI
Menke u BunbcoHa, CBsI3aHHbBIC C
MEeTabO0JIM3MOM MEIH.

TOKCHYHBIE PJIEMEHTBI
[Tepronnyeckoil CUCTEMBI 1T
opranusma. BiusiHne HeqmocTaTka
MAaKpO ¥ MUKPOAJIEMEHTOB Ha
KUBbIE OPTaHU3MBI.

XKupsl. 3a00neBaHus YeIOBEKa,
CBSI3aHHBIE C HAPYUICHUSIMU
KUPOBOTO OOMEHa.
JIMcIunuaeMum.

VrieBoabl. 3a00J1eBaHUs YEJIOBEKA,
CBSI3aHHbBIE C HAPYIICHUSAMU
yrieBogHOT0 oOMeHa. CaxapHbIi
nuaoer.

benku. Crpoenue. 3abosieBaHus
YEJIOBEKA, CBSI3aHHBIE C
HapyILIEHUsMH OEJIKOBOTO OOMEHa.
OyHk1uu 6eKoB. DEepMEHTHI.
Mexanu3M aerictBusa. Kimaccel
(hepMEHTATUBHBIX PEAKIIUM.
KodepmeHTsr.

BurtamMuHbl xKupopacTBOpUMBIE,
BoJIopacTBOopuMEIe. [IpeBparnienue

IIpakTyeckoe 3aHsaTue
«KayecTBeHHBIE
peakiuu Ha
OpraHU4YecKue
MOJIEKYJIBD.
IIpakTHueckoe 3aHsATHE
«JleHaTypaius OeIKOB»
IIpakTHueckoe 3aHsTHE
«M3y4yeHne akTUBHOCTH
aMuiIasb.
IIpakTyeckoe 3aHsaTHe
«JInanuz (kaerouka

Tpayoe)».

BUTAaMHHOB B aKTUBHBIE (POPMBI
KO(hepMEeHTOB. ABUTAMHHO3BI.




OCHOBHBIE TUITBI METAOOTUYECKUX
peakuui. bruosnepreruyeckue
npouecchl. [ mukonus. Huki
Kpeb6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Karabonuzm
AMHHOKHCIIOT. [ TFOKOHEOreHe3.
CuHTE3 YIIIeBOJIOB, OSIIKOB,
KUPOB. MeTabOJIMTHIECKHC
3a0oneBanus. [IpakTuueckoe
3aHSTHE: «pEIICHUE 3a/1a4 Ha
SHEPreTUYECKUN OOMEH)

Knerka. [Tonsitue MeMOpaHsl.
OyHkuu MeMOpaH. Bubl
TPaHCIIOPTa B KJIETKY.
MeMmOpaHHbIe OpTraHOUIbI.
3a0osieBaHus CBA3aHHBIE C
HapyluieHueM paboThl MEMOpPaHHBIX
opraHes, 6071€3H1 HAKOTIJICHUSI.

Turbl KOHTAaKTOB MCIKAY KICTKaMHU.

3Ha4YeHHE MEKKIIETOUHON
KOMMYHUKALIMH JIJIS1 30POBbS
OpraHu3ma.

Snpo. YpoBHH yakOBKH
XpoMaTHhHa. XpOMOCOMHBIE
tepputropun. HememOpanHbie
OpPraHOUbI.

Tema 2.
MouaexkyasipHast
ouostorus (20 4)

OCHOBHBIE BEXU Pa3BUTHUS
MOJICKYJISIPHOW OMOJIOTHH.
HyknenHoBbIe KUCIIOTHL.
OCHOBHBIE MPUHITUTIBI CTPOCHMUS.
Martpuunbie CUHTE3bI. Perukanus
— OCHOBA KJIETOYHOTO JEJICHHUS.
[TpuHIUIIBI pETUTHKALINY.
MyTtanuu. YUTto BbI3bIBAET
n3meHeHus B crpoenuu JIHK.
[TpuHIUIIBI penapanuu.

[Ipaktruueckas pabora
«Brigenenne JJHK u3
OanaHay.
[IpakTruueckas pabora
«Mopenp JIHK-
OpUTaMI».
[IpakTruueckas pabora
«Omnpenenenue
KauecTBa MpenapaTroB
JIHK ¢ moMoripbro

Tpanckpumniusi. CHEKTPO(HOTOMETPUI
I'eneTtnueckuit kox. TpaHCaALUA. (mpu HANTUYUH
Opranuzaiysi reHoMa BUPYCOB 000pyI0BaHNs).
IIpoTuBOBUPYCHBIE CPEACTBA, [TpakTuueckas pabota
MeXaHU3MbI UX JICUCTBUI. «PermukaTuBHas
Opranu3zaiusi reHomMa 6akTepuit MalliiHa (Urpa-
AHTHOAaKTEepHaIbHBIC IIPETIapaThl. JIEMOHCTPALIHS )».

OpFaHI/IBaIII/IH IrcHoMa 3yKapuoT

[IpakTuyeckas pabora




I'eHOMHOE peakTUpOBaHuUE.

«THP (Monenb
aMIUTUUKaIMs Ha
Oymare)».
[Ipaktruueckas pabora
«Cuta mpoMoTopay.
[IpakTruueckas padora
«Pemenne 3aga4 Ha
TEHETUYECKUHU KOJI».
[IpakTruueckas pabora
«DonauHr 6ETKOBY.
UccnenoBatenbekast
pabota
«Pacnpocrpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTEpUii».
[IpakTruueckas pabora
«Pabota B
COBPEMEHHBIX
reHeTUYeCcKuX 0azax
naHHbIX. [IpoBenenne
In silico ananm3a

[10CJIEI0BATEIILHOCTEN
T'€HOB.
Tema 3. ITonsatue o nekapcrax. [Ipuanune! | MccnenoBarenbckast
dapmMakoJIorus ITOAX0/1a K IIOUCKY HOBBIX pabota «IJKcrepumMeHTa
(28 v) JIEKapCTBEHHBIX CPEJICTB. 10 OIPEICIICHUIO

CKpUHMHT ¥ €r0 METO/IbI.

[Tyt BBenenus JIC.
dapMaKOKMHETHKA JIEKAPCTBEHHBIX
BellecTB. BcacwiBaHue
(abcopbrus) nekapctB. OCHOBHBIC
MEXaHHU3Mbl BCACHIBAHMSI.
TpaHcnopT JIeKapCTBEHHBIX
BEIIECTB. [ '€HBI 1 OCJIKU MepBOM
¢da3wr Ouotpanchopmanmu. [lytu
BBIBEJICHUS JIEKAPCTB U3
opraHuszMa. DKCKpeus u
anuMUHAIMS. ['eHbl 1 Oenku
BTOPOi1 a3l OMOTpaHCHOPMALIHH.
PapmakoauHamuka. I'1aBHoe u
1no6o4YHOe, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HEPAMOE U
pedaexkTopHOe AeiiCTBHE.

TOKCUYHOCTHU BEIIECTB
Ha apTEMUTUIX.
[IpakTuueckas pabota
«Kapra skcnipeccun
n0(haMHHOBBIX U
CEpOTOHUHOBBIX
PELEnTOPOB B MO3Ie
MBILLICI.
HccrnenoBarenbekas
pabota
«IToBeneHUeCKHEe TECTHI
Ha peIOkax Danio rario.
Caetno-temMHas
KaMmepay.
HccnenoBarenbckast
pabora
«IToBeneHUeCKHe TECTHI

Buabl B3auMo1ecTBUS TIEKAPCTB.
CuHeprusm 1 aHTaroHus3M Ipu
COBMECTHOM JICCTBUU

Ha pbIOKax Danio rario.
OTKpBbITOE TIOJIEY.
HccnenoBarenbckast




JIEKapCTBEHHBIX BEIIECTB, UX
Pa3HOBHUJIHOCTH
TpancmeMOpaHHBII CUTHAJIUHT.
Tumbl KIETOYHBIX PELUENTOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJbI,
KATAIUTUYECKUE U COMPSIKEHHBIE C
G-6enkamu; BHYTPUKICTOYHbIE:
LUATOIIA3MaTUYECKHE U SIACPHBIE.
MexaHU3MBbl JIUTaHI-PELENTOPHOTO
B3auMO/ielcTBUS. CEelIeKTUBHOCTD
(130MpaTenbHOCTD) JEHCTBUS,
CBSI3b «XMMUYECKasi CTPYKTypa —
(hapMakosioruyeckasi akTUBHOCTb
BELIECTBY

dapMaKoJIOTHUYECKON MOIYJISIINU
CUHAIITHYECKON XOJIMHEPTrUYECKOU
nepenayr. MoJeKyJISIpHbIN
MEXaHU3M JCUCTBUA U
(dapmakoiorudeckue cBorcTea M-
XOJIMHOOJIOKATOPOB,
raHTJIMO0JI0KATOPOB U
KypapenoJoOHbIX CPEICTB.
PapMaKOJIOTUIECKast PETyIISIUs
AKTUBHOCTH aJIPEHEPTUUECKOTO
cuHarca. AIpeHOMHUMETHUKH,
aJipeHO0I0KATOPBI,
CUMITaTOJIUTHKHU.

MounekynsipHast hapMakoIoTus
AHTUAJJIEPTUYECKUX CPENICTB.
['mcTaMHUHOBBIE pELIENTOPHI: THUIIHI,
MOJIEKYJISIpHAS OPraHU3alIHsl.
Crabunmn3aTopbl MEMOpPAH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIENUCTBUSA, OCOOCHHOCTHU
KIIMHUYECKOTO MPUMEHEHUSI, TOUKU
MIPUJIOKEHUS JECUCTBUSA
MHTUOUTOPOB JIMITUAHBIX
MENaTOPOB.

MexaHu3M JeUCTBUSA U
IPUMEHEHHE NPEnapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
uMmMmyHurtera. apmakonorunyeckas

pabota
«lToBeneHueckue TeCThl
Ha pbIOkax Danio rario.
CraitHoe moBeeHUEY.
[Ipaktruyeckas padorta
«BiusiHue anpeHannHa
Ha CEepJ/ICUHbIC
COKpalIEHUsI
(mporpaMMmHOE
obecrieueHue)».
[Ipaktruueckas pabora
«l'ucromornueckue
IpenapaTbl UMMYHHON
CUCTEMBID».
[Ipaktrueckas pabora
«l'ucromornueckue
[pernapaTsl HEPBHOU
CUCTEMBI».

XapaKTEPUCTUKA UHTEPICUKHUHOB:
MOJTy4€HUE, MEXaHU3M JECHUCTBUS,
npuMeHeHne. OCHOBBI




natou3noaoruu ocTpoda3oBoro
OTBETA, MEINALIMS BOCIIAJICHHUS.
MouiekyIpHBII MEXaHU3M
IPOTHUBOBOCIIATIUTEIBHOTO
JIEUCTBUS
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCIIAJIUTEIbHBIX CPE/ICTB.
IlonsATHE O HapKO3€ U HAPKO3HBIX
npenaparax. Kierounsii u
HEPBHBIN HAPKO3.
PapmakosorudecKas
XapaKTePUCTUKA OTACIIbHBIX TPYIII
HapKO3HBIX CPEJCTB.
IlocnenoBaTeabHOCTL AEUCTBUS HA
LHEHTPAIbHYIO CUCTEMY.
DU3NOJOTMYECKUN COH; (a3l CHA.
Bunpr Hapymennii cHa [lonstue o
MEJMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUIMHOTHUKAX).

MonekynsipHblE aCHEeKThI
Houuuenuuu. OnuaTHbie
peLenTOophl, UX THUIIHIL.
OHKeanuHbl U SHAOPPUHBI -
SHJIOT€HHBIE JIUTAH bl ONMMUATHBIX
PELENTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHUE,
BIIMSIHUE HA QYHKIIUIO
AKCTPAIUPAMUIHON CUCTEMBI,
AMOIIMOHANILHYIO c(hepy, pBOTHBIM
LEHTp, apTepUAIIbHOE J1aBJIICHUE,
LEHTP TEPMOPETYJISLHH.
MonekynspHble MEXaHU3MBI
NENUCTBUS HEUPOJIETITUKOB,
BIIMSIHUE HA JO0(aMUHOBBIE,
CEPOTOHHMHOBBIE, AIPEHO- U
TUCTAaMUHOBBIE PELIENTOPHI, UX
NENUCTBUE HA KIETOYHBIE
MeMOpaHbl, Ha JIETIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
IToTeHIMANI-3aBUCUMbIE HATPUEBbBIE

KaHaJIbl KAK MUIIIEHU NEHCTBUSA
MECTHBIX aHeCTETUKOB. CItocoObI
WHTUOMPOBAHUS TTOTEHITHA-




3dBUCHMBIX HAaTPHUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.

Moayab «MoJiekyJisspHbIe OCHOBBI ceieKuum» 9 kiacce (68 yacon)

ouoJstorus (20 4)

HyknenHoBbIe KUCIIOTHL.
OCHOBHBIE PUHIIUIIBI CTPOEHUS.

Martpuunbie CUHTE3bI. Perukanus

— OCHOBA KJIETOYHOTO JEICHUS.
[TpuHIUIIBI pETUTHKALIUY.
MyTtanuu. YUTo BbI3BIBAET
n3meHeHus B crpoenuu JIHK.
[TpuHIMIIBI penapanuu.
Tpanckpunuus. ['eHeTHUECKUT
koa. Opranu3zanus reHoma
BUpYCOB lIpoTBOBUpYCHBIE
CpeaCTBa, MEXaHU3MbI X
JNEUCTBUSL.

Opranuzarus TeHOMa OaKTepuit

AHTHOaKTepUATBHBIC IPEMaPaTH.

OpraHuzanus TeHOMa 3yKapuoT
I'eHOMHOE perakTUpPOBaHHUE.

Tembl OcHoBHOe coaepxaHue JeATeJIbHOCTH
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU PA3BUTHS [IpakTruueckas pabora
MouaexkyasipHas MOJIEKYJISIpHOM OUOIOTHH. «Bsraenenune JIHK u3

OanaHay.
[IpakTuueckas pabora
«Mopenp JIHK-
OpUTraMmu».
[IpakTrueckas pabota
«Ornpenenenue
KauecTBa MpenaparoB
JIHK ¢ momMoripro
CHEKTPOHOTOMETPUI
(pu HATMYUH
000pyI0BaHNsA).
[IpakTuueckas pabora
«PermmkaTuBHas
MaruHa (urpa-
JEMOHCTPALINS )».
[TpakTrueckas pabota
« TP (Monenn
aMIUTMUKALMS Ha
Oymare)».
[IpakTrnueckas padora
«Cuna mpomoTopay.
[Ipaktnueckas padorta
«Pemenne 3ana4 Ha
T€HETUYECKUN KO/I.
Tpancmsauus.
[Ipaktuueckas pabora
«DonauHr GENKOBY.
UccnenoBatenbckast
pabota
«Pacnpocrpanenue
AaHTHOMOTHUKOPE3UCTCHT
HBIX OaKTepuii».
[IpakTrueckas pabora

«PaboTa B OBpeMEHHBIX
reHeTHYecKux 0azax
naHHbIX. [IpoBenenue




In silico aHanuza

MOCJIeIOBaTEeILHOCTEN
TEHOB.
Tema 2. [Ipenmer renernku. Kparkas PoneBas urpa
MouJiekyJisipHbIe HCTOPUS Pa3BUTHUSA NPEACTABICHUSA | «AJUIENIN».
OCHOBBbI I'€HETUKH O HACJIEICTBEHHOCTH. NccenenoBarenbekuii
(20 v) OT reHa K npu3HaKy: Kak IpoeKT MyTareHHsie
packpacutb Kota. Yto Takoe (daxTopsbI.

npusHak? [IyTe oT rena no
npu3Haka. Myranuu. AJeny.

Ponesas urpa «Cynp6a
KJIETKNY. | eHbI-

I'eTepo3uroTsl ¥ rOMO3UTOTHI. IIEPEKIIIOYATENH.

JIOMUHaHTHBIE U PELIECCUBHBIC [IpakTHueckoe 3aganue
Tema 3. B8 mony MALIMSX : BEJIUKOE KB aKoRYEMES d3dnanme
MouJiekyJisipHbIe paBHoBecue. [lonymsanus. YacTtoTel | «HacToTel amienei,

OCHOBBI CCJICKIINU
(28 1)

BCTPEYAEMOCTH MPU3HAKA U
ajuiensi. YpaBHeHue Xapau-
Baitn6epra. [Momynsuuu
MEHSIOTCA: YACICHHOCTb,
MUTpaLUs U BBIOOp Cympyra.
@DaKTOpbI, KOTOPHIE BHIBOJAT
MOMYJISIUIO U3 PaBHOBECUsT Xap/Iu-
Baitab6epra. UnciieHHOCTh
nonyysinuu. Ponesast urpa
«9¢dexT ocHoBarens». perid
reHoB. Myranuu. Heciywuaiinoe
ckpewmBanue. M3ormsanus.
[TonmyAnuuy MeHsAroTCS:
€CTECTBEHHBIN 0TO0p. Mexanusm
JEHCTBUSL €CTECTBEHHOTO 0TOOpA.
JIBxymuii oToO0p.
MonaudukarmoHHas
M3MEHYUBOCTh. CTaTUCTUUECKUE
0COOEHHOCTH MOU(DUKAITMOHHON
n3MeHunBoctu. Hacnenosanue
KOJINYECTBEHHBIX IPU3HAKOB.
KonnuecTBeHHbIE TPU3HAKMY.
CpenoBasi U3BMEHYUBOCTh
npu3Haka. Koagduuument
HACJIEyeMOCTH npu3Haka. OTBeT
Ha oTOOop. [Tonck renos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OIHOHYKIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uumn. [TostHOreHOMHBIN
aHAJIN3 aCCOLIMALINM.

«OMBD» HaJ1 TEHOMOM.

T€HOTHUIIOB U
(eHOTUTIOBY.
HccnenoBarenbckuil
MPOEKT «AHAIU3
TE€HETUYECKOU
CTPYKTYPbI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «9ddekr
OyTBUTOYHOTO
TOPJIBIIIIKAY.

Ponesas urpa
«EcTecTBEeHHBIN
oTOOpPY.
UccnenoBarenbeckue
paboThI
«MoaudukanmonHas
U3MEHYHBOCTD
pacTEHUH B IIpeiesiax
BaIlIETO MECTa
KUTEIHCTBAY.
IIpakTueckoe 3ananue
«ATPOHOMBD».
[IpakTueckoe 3agaHue
«I"omonornueckue
PAIBI HACIIEICTBEHHOMN
U3MEHYUBOCTH.




[Toctrenomuas spa. OGpaTHas
reHeTuka. « OMUKCHBIE)
uccnenosanus. [Iporeom,
MeTabog0oM. JloMecTUKALMS |
LEHTPbI TCHETUYECKOTO
pazHooOpa3zusi. [loucku pactenuii c
«XOPOIIUMMY MPU3HAKAMU JIJIs
yenoBeka. LleHTpbl reHeTHYecKoro
pazHooOpasus. Hukonait UBanoBuy
Basuios. Cenekiusi.
KomOunarmonnas u ruGpuaHas
cesieknus. ['ereposuc.

CoxpaHuTh U U3YyUYUTh T'€HBI, YTOOBI
MeHsATh Oynymiee. Kak mpaBuibHO
XpaHuTh reHsl. Komteknun
FEHETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/unu
HCCIIEI0BATEIIbCKUM TTPOEKT:
MeTob1 Ky IbTUBHPOBAHUS In Vitro
JUIS COXPAHEHUSI TEHETUYECKUX
PECYPCOB PACTEHUM U JJISI
YCKOPEHHOM CEJIEKIINU
['eHeTnyeckue UEHTPHI B HAIIEH
cTpase. ['ne 3annmarorcs
TEHETUKON U TECHOMMKOM ISl HY KT
CEJIbCKOI0 XO35IMCTBA.
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	6. Генная инженерия и биотехнологии. (8 часов)
	7. Биотехнологии в животноводстве (8 часов)
	8. Биотехнологии в растениеводстве (10 часов)

	Модуль «Молекулярные основы физиологии и фармакологии» 9 класс
	1. Физиологическая химия. (20 часов)
	2. Молекулярная биология. (20 часов)
	3. Фармакология (28 часов)

	Модуль «Молекулярные основы селекции» 9 класс (68 часа)
	1. Молекулярная биология. (20 часов)
	2. Молекулярные основы генетики (20 часов)
	3. Молекулярные основы селекции (28 часов)
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