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AKTYyaJIbHOCTh M Ha3Ha4YeHHe mporpammsal. [Iporpamma paspaborana B
COOTBETCTBHUH ¢ TpeOoBaHUSAMU DeiepaibHOTO roCyJapCTBEHHOTO
00pa30BaTENbHOrO CTaHAAPTa OCHOBHOTO 0011Iero 00pa3oBaHMsl, OpUEHTUPOBaHA
Ha o0ecreueHne UHIMBUYaIbHbIX OTPeOHOCTEN 00yUaoMXCsl U HAaIlpaBJIeHA
Ha JOCTHKEHUE TUIaHUPYEMBIX PE3YJIHTATOB OCBOEHUS IPOTrpaMMbl OCHOBHOTO
o011ero 06pa3oBaHus ¢ y4eTOM BbIOOpa yuacTHUKaMU 00pa30BaTebHBIX
OTHOILIEHUI KypCOB BHEYPOUHOU JIEATEIIBHOCTH. JTO MO3BOJISIET 00ECTIEYUTh
eAUHCTBO 00s13arenbHbIX TpeboBanuii ®I'OC Bo BceM MPOCTPAHCTBE MIKOJIBHOTO
o0pa30BaHMsl: HE TOJBKO Ha YPOKE, HO U 32 €ro IpeeIaMHu.

AKTyaJIbHOCTh pea3aliiy JaHHOW mporpaMMbl 00yCIOBIEHA CaMO
0COOEHHOCTHIO TPOEKTHO-UCCIIEA0BATEILCKOM IEATEIbHOCTH. JTa IEATeIbHOCTh
JISKUT B OCHOBE MTO3HABATEIILHOTO HHTEpeca peOeHKa, ABJISIETCS 3aJI0rOM YMEHHUS
IJIAHUPOBATH JIFOOBIEC IEUCTBUS M BAXKHBIM YCIIOBUEM YCIICITHOM peatn3aluu
uzeit. JIroOble N3MEHEeHHsI COBPEMEHHOTO 00I11eCTBA CBSI3aHbI C MPOEKTAMU U
UCCIIEIOBAaHUSIMU — B HAyKe, TBOPUECTBE, OU3HECE, OOIIECTBEHHOU KU3HHU.
[TorTOMY BaXHBIM AJIEMEHTOM Pa3BUTHUS JTUYHOCTH 00YyYaIOIIETOCs SABJISIETCS
dbopMUpOBaHHE OCHOBHBIX HABBIKOB IIPOECKTHO-UCCIEI0BATEIBLCKOM
JEATEIIbHOCTH.

[Iporpammoii npegycMoTpeHo GOpMUPOBAHUE COBPEMEHHOIO TEOPETUYECKOTO
YPOBHS 3HAaHUH, a TAK)KE U MPAKTUYECKOTO OIbITa PadOTHI C Ja00PATOPHBIM
000pyZ0BaHUEM, OBJIaJICHUE TTPHEMaMU UCCIIEI0BATEIbCKON ACSITEIbHOCTH.
MeTtonb! opranuzanuu 00pa3oBaTeIbHON U HAYYHO-UCCIIEI0BATEIBCKON
NeSATEeILHOCTH MPEAyCMaTPpUBAIOT (OPMHUPOBAHKE Yy 00YUAIOIIUXCS
HECTAHIAPTHOT'O TBOPUECKOTO MBIIIICHUS, CBOOOIbI CAMOBBIPAKEHUS U
VHIUBUIYAJIbBHOCTHU CYXKICHUM.

JJ1s TOJTHOTO y4eTa MOTpeOHOCTEN yJallluXcsi B MpOorpaMme UCIIOJIb3YyeTCs

i pepeHInpPOBaHHBIN MOIX0, YTO CTUMYJIMPYET YHAIIETOCs K YBEIMYEHUIO
NOTPEOHOCTH B UHAMBUAYAJIbHOM, UHTEIJIEKTyaJIbHOW M TO3HABATEIbHOMN
NEATEIIbHOCTH M PAa3BUTHIO HAYYHO-UCCIIEN0BATENBCKUX HaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHOH B MEPBYIO OUEPE/b IIKOJIbHUKAMU, KOTOPbIE UMEIOT
CTOMKHMM MHTEPEC U COOTBETCTBYIOLIYIO MOTUBALIMIO K U3YYEHUIO IPEIMETOB
€CTECTBEHHO - HAYYHOI'O INKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSM.

B noipocTkOBOM BO3pacTe ydaiiuecs: IposIBISIOT CBOIO 3aUHTEPECOBAHHOCTD
B TOM WJIM MHOM 00JIaCTH 3HAHWH, HAYYHOM HANPABJICHUH WX TPO(EeCcCCHOHaTBEHON
JeATEeIbHOCTH. TakuM 00pa3oM, MPOUCXOIUT (POPMHUPOBAHKE TTO3HABATEILHON U
poecCHOHANBHOM COCTABIIAIONICH JTNYHOCTH, TTOMOTAET yJyaIieMycs B
oTpeieieHUH OyayIIEero KU3HEHHOTO MyTH U B Po(deCcCUOHATHLHOM BBIOOpE



nocie OKOH4YaHusl Kok, [1ogo6HOro poja 3auHTEpEeCOBAaHHOCTh CTUMYJIHPYET
IIOCTOSTHHOE JKeJIaHue IIKOJIbHUKA K II03HAHUIO HOBOT'O, PACILIMPEHUIO U
yIIyOJIEHUIO COOTBETCTBYIONINX 3HAHUMN, U TIOTYYSHHIO HOBBIX B TOM YHUCIIE
MPaKTUYECKUX HABBIKOB, 4 TAKKE MOTHBUPYET y4alIerocs Ha MpoPpOpUEHTALUIO.

[Iporpamma HareneHa Ha IOMOILIL peOEHKY B OCBOEHUU OCHOB OpraHU3aluN
Y OCYILECTBIICHUS] COOCTBEHHON MPOEKTHO-UCCIIEI0BATEIbCKON AESITENILHOCTH, a
Tak)Ke B IPUOOPETEHUH HEOOXOIMMOTO OIIBITA JUIsl paObOThl HaJ UHIUBUAYAIbHBIM
UCCIIEOBAaHUEM WJIM MPOEKTOM. [Iporpamma moMoker MIKOJbHUKY B Ooee
ri1yOOKOM M3y4YE€HUHU UHTEPECYIOLIEH ero 00JIaCT €CTECTBEHHBIX HAyK, a TAKXKE B
NPUOOPETEHNH BaXKHBIX COLIMAIBHBIX HABBIKOB, HEOOXOIUMBIX JUIsl IPOAYKTUBHOMN
COLIMAIIM3AIMU U (POPMUPOBAHUS TPAKIAHCKON O3ULIUU:

— HaBBIKa CAMOCTOSITEIBHOTO PEIIECHUS aKTyaJIbHbIX UCCIIEN0BATEIBCKUX NN
MPaKTUYECKUX 3a]1a4, BKIIOYAIOLIEro B ce0sl yMEHUE BUAETh U aHAITU3UPOBATH
pOo0JIEMBI, HYKJIaIOIIHUECS B PEIICHUH, YMEHHE JI€TaJIbHO MPOpadaThIBaTh U
peanu30BbIBaTh CIOCOOBI pa0OTHI C HUMH, YMEHUE TIaHUPOBATH COOCTBEHHYIO
paboTy M CaMOCTOSITEILHO KOHTPOJIMPOBATh CBOE NPOABUKEHUE K KEITAEMOMY
pe3ynbTary;

— HaBbIKa T€HEPUPOBaHUS U 0(hOpMIICHUS] COOCTBEHHBIX UJIEH, 00JICUeHUS X B
yIOOHYIO Ul pacpocTpaHeHus popmy;

— - HAaBbIKA YBAXUTEIBHOTO OTHOIICHHUS K Uy KUM B3IJISaM U UJIESIM,

0o OpMIIEHHBIM B paboTax APYTrHX JOAEH, IPYyTruX aBTOPOB — BJIa/ICIIbLIEB
UHTEIJICKTYaJIbHOU COOCTBEHHOCTH;

— HaBBIKa MYOJIMYHOTO BBICTYIUICHUS TIepe]] OOJIBIION ayIUTOPHEH,
apryMEHTHPOBAHUS U OTCTAUBAHMS CBOECH TOUKHU 3PEHUSI, OTBETOB HA BOMPOCHI
CBEPCTHUKOB U B3POCIBIX, YOSKICHUSI IPYTUX B CBOCH MPaBOTE, IPOIBUIKEHUS

CBOUX MJCH;

— HaBbIKa pabOTHI CO CIEHUATIM3UPOBAHHBIMU KOMITbIOTEPHBIMU
porpaMmamu, JJabopaTopHbIM 000PYI0BAHUEM, TEXHUYECKUMHU YCTPONUCTBAMH,
OonbmuoTedHbIMU (POHAAMHU U UHBIMU PECYPCAMHU, C KOTOPBIMU MOKET OBIThH
CBsI3aHa MPOEKTHO - UCCIIE0BATENbCKAs JEATEIbHOCTD IKOJbHUKA.

KpOMe TOTIO, pa60Ta IIKOJIbHUKA HaJl ITPOCKTOM HIJIN UCCICAOBAHNEM 6y,11€T
CIT0cOOCTBOBATh U Pa3BUTHIO €TI0 aﬂeKBaTHOﬁ CaMOOLICHKH.

BapuanTsl peanusanuu nporpaMmmsl 4 ()OpMbI IPOBEACHUS 3AHATHI.

JlanHas mporpamMma paccuuTaHa Ha paOoTy CO IMKOJbHUKAMU 5-9 KIIacCOB.
[lemarory BaskHee aKIIEHTUPOBATh CBO€ BHUMAHUE HE CTOJBKO Ha KAUECTBE
pe3yJibTata MpoeKTa WM UCCIIeA0BaHuUs, CKOJIBKO Ha TOM, UTOOBI yUaIuhcs



NOJIy4aJl 3HAHUS B TOM YHUCJIE U YEPE3 BBIIIOJIHEHHUE TPAKTUYECKOIO 3a/1aHMs,
JieJ1ajl BBIBOJBI M YMO3AKIIFOUEHHUS! HA OCHOBAHHUU CBOETO MCCIIEI0BAHUS, YUHIICA
CPaBHUBATh €r0 PE3YyJIbTaThl C TEOPETUUECKUM MATEPUATIOM U UCCIIETOBAHUSIMU
JPYTUX MIKOJbHUKOB. TakuM 00pa3oM, IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-
MCCJIEI0BATENBCKON AEATEIbHOCTH U TPUOOPETET HABBIK KPUTUUECKOTO
OTHOULIEHUS K MaTepHuaiy.

[Tporpamma pazburta Ha MOIYJIH, KOTOPbIE MOTYT OBITh MCIIOJIB30BAHbI JINOO
4acCTUYHO, 1100 MOTHOCTHIO. Tak Moayns «Kak KHUBOTHBIE U pacTEHUs
IPUCHOCAOIMBAIOTCS (IBOIFOLMOHHAS KOJIOTHS) PEANOJIaraeTcs A U3yYeHUs
B 5 wim 6 kiacce B TeueHue oHoro rojaa (34 gaca B roa). Moaynu «OCHOBBI
pacTeHueBOICTBa» U «brorexHomorus» paccuutansl Ha 68 4acoB U MOTYT OBITh
peann3oBaHbl B TeueHUH 2-X JeT (1o 34 yaca B Toj) Wiu B TedeHuu 1 roga (68
4acoB B rof]). Bo BTopom ciyyae BO3MOKHO MPOXOKICHUE 000X MOAYJIEH
(«OcHOBBI pacTeHHEBOJICTBA» B 7 WiH 8 kiacce, «buotexHomorun» B 7 uiu 8
KJj1acce). AHaAJIOrMYHO MOAYIH « MOJIEKYJIApHbIE OCHOBBI (PM3HOJIOTUU U
dbapmaxosiorun» u «MoJIeKyJIIpHbIE OCHOBBI CEJIEKIIMI pACCUMTaHbl HAa 68 YacoB
Y MOT'YT OBITh PeaJIM30BaHbl B TCUCHUH 2X JeT (1o 34 Jaca B ToJ1) WM B TeueHuu 1
roga (68 yacos B roja). Bo Bropom ciryuae BO3MOKHO MPOXO0KIEHUE 000UX
Moayieit («MoseKysipHbIE OCHOBBI CEJIEKITUN» B 8 Kiacce, «MoeKyIspHbIe
OCHOBBI (hU3HOJIOTUU U (hapMaKoJorun» B 9 kiacce).

Mo>kHO peKOMEeH10BaTh UCOIb30BaTh MOAYJIHN «Kak KMBOTHBIE U pacTEHUS
npucnocadbauBaroTcs», «OCHOBBI paCTEHUEBOICTBA», «MOJEKyIsIpHbIE OCHOBBI
CeJIEKIIMM» B Ka4eCTBE HEMPEPhIBHOIO 00pazoBaTelbHOro 1ukia (5-9 kiacc o 1
Yacy B HEZIEJI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTHYECKOM HAallPaBIeHHOCTH.
Monynu «Kaxk ’KHBOTHBIE U pacTeHHU MpHUCTIOcabIuBaloTCa», «buotexnonornn» u
«MounekysipHbIE OCHOBBI (PM3HONIOTHH U (HapMaKOJIOTUN» B KA4eCTBE
HEIMpepbIBHOTO 00pa3oBaTesbHOrO HuKIa (5-9 knacc no 1 yacy B HeAento) 11
KJIACCOB OMOTEXHOJIOTMYECKOI0 MIM METUIIMHCKOTO HAIIPaBICHUM.

B3anmocBsa3b ¢ nporpammoi Bocnutanus. [Iporpamma kypca
BHEYPOUYHOU JIEATEILHOCTH pa3padoTaHa ¢ y4€TOM PEKOMEH AN TPUMEPHOI
MIPOTPaMMbI BOCTIUTAHUS, YAUTHIBAET IICUXOJIOTO-TIEJATOTHIECKHUE OCOOEHHOCTH
JTAHHBIX BO3PACTHBIX KaTErOpUil. ITO MO3BOJISIET HA MPAKTUKE COCTUHUTH
OOyYaroIIy0 U BOCIIUTATEIBHYIO ACATEIHHOCTD ME/Iarora, OpUEHTUPOBATH €€ HE
TOJIBKO Ha UHTEJJIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIMATIbLHOE PA3BUTHE
pebeHka. ITo MpOSBISCTCS:



— B IPUOPHUTETE JIMYHOCTHBIX PE3YyJIbTATOB PEATU3ALUN TPOTPAMMBI
BHEYPOUYHOU JEATEIBHOCTH, HAIEAIINX CBOE OTPAXKEHUE U KOHKPETU3ALMIO B
IIPUMEPHOM IIPOrpaMMe BOCIIUTAHUS;

— B BO3MOKHOCTH KOMIUJIEKTOBaHUS Pa3HOBO3PACTHBIX TPy IS
OpraHu3alnuy npooprUeHTANOHHON AESITETbHOCTH HIKOJbHUKOB,
BOCIIUTATEIbHOE 3HAYEHHE KOTOPBIX OTMEUYAETCS B IPUMEPHON IpOrpaMMe
BOCIIUTAHUS;

— B MHTEPAKTUBHBIX OpMax 3aHATUN JJI IIKOJIBHUKOB, 00ECIIEUNBAIOIINX
0O0JIBILIYIO UX BOBJIEUYEHHOCTh B COBMECTHYIO C IIEAArOrOM U JPYTUMHU JETHMU
JeSITEIbHOCTh ¥ BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3pPOCIIBIX
OOIIHOCTEH, KIII0UEBOE 3HAUEHNE KOTOPBIX JIJIs1 BOCIIUTAHUS TIOJUEPKUBACTCS
IIPUMEPHOM ITPOrPaMMON BOCTIMTAHUS.

OcoGennocTu padoThl yuuTe s M0 MporpamMme. 3ajiaya yUuTessi COCTOUT B
TOM, YTOOBI CONMPOBOXKAATH MPOLIECC MPO(HECCHOHATBHON OpUEHTAUU
HIKOJIbHUKA, PACKPbIBask MOTEHIHAJ Ka)KIOr0 Yepe3 BOBJICUECHUE B
MHOT000pPa3HYIO JEATENbHOCTh, OPraHU30BaHHYIO B pa3HbIX (opmax. [Ipu sTom
pe3yabTaTOM pabOThl yUUTENS B MIEPBYIO OUEPEb SBISICTCS TUIHOCTHOE PA3BUTHE
ydanierocs. JINWHOCTHBIX pe3ybTaTOB YUYUTENIb MOXKET JOCTHYb, yBIIEKAas
y4eHHKa COBMECTHON M HHTEPECHON UM 000UM eI TeIbHOCThIO, YCTAHABIUBAS BO
BpeMs 3aHATHI T0OpOKenaTenbHYI0, TOAIEPKUBAOIILYIO aTMOC(hepy, HaChIIIast
3aHATUS LEHHOCTHBIM cojep:kanueM. [IpumepHas cxema npoBeeHUsl 3aHATHI 10
nporpamme:

1. OObscHEHHE TEOPETUUECKOTO MaTepHalia o TeEMeE.

2. TloaroToBka K AKCIEPUMEHTATILHOMY 3aHITHIO, OOCYKJIeHHEe 00BEKTOB JIJIs
MPAKTHYECKOTO 3aHSATHSI.

3. IlpoBeneHne TPAKTHUECKOTO 3aHATHS — OCHOBHAasg 3ajadya OCBOCHHE
METOJIOJIOTUH TAHHOTO SKCTIEPUMEHTA.

4. Tlo OKOHYAHWUU TPEIJIOKUTH JACTAM, KOTOPHIE 3aMHTEPECOBAINCH JTaHHBIM
HKCIIEPUMEHTOM, pa3BUTh €ro B HCCIEAOBAaTEIbCKUN mpoekT. [ns sToro
HE00X0MMO 00CYAUTh 00BEKTHI, KOTOPhIE YICHHUK OYAET NCCIIeI0BATh, COCTABUTH

IIaH SKCIICPHUMCHTA.

5. [lomoub y4eHHKY MpOaHATU3UPOBATH PE3YIbTaThl SKCIIEPUMEHTA.



OueHNUTH pe3ysibTaThl MPOEKTHO-UCCIIEA0BATENbCKON JEATEIbHOCTH
IIKOJIbHUKOB MO>KHO B ITPOIIECCE 3AIIUTHl UMU CBOMX pabOT B paMKaX IIKOJIbHOM
HAyYHOIPAKTUYECKON KOH(epeHIUH.

COJIEP KAHUE KYPCA BHEYPOUYHOM
JAEATEJBHOCTHU

Moayab «Kak :KUBOTHbIE U PACTEHHUS MPHUCIIOCADINBAIOTCS
(3BoJIIOIIMOHHASI IK0JI0THSA) 5 Kiaace (34 yaca)
1. Mut uccneoyem scuevie 0o6vexmot (6 uacos)

CBoJiCcTBa U CTPOCHHE KUBBIX OPraHU3MOB (CTpOeHuE KIIeTKH). Bu, ocoop —
OpraHu3M Kak eJlMHas cucteMa. Ananranuu (npucnocodnenus). [lonarue
roMeocTasa KUBoro opranusmMa. CriocoObl ero nojajiep KaHusl.

[Tonarue BapuaTUBHOCTH Npu3Haka. MccnenoBarenbckue padotsl «Bee nu
(cuHu1bl, O€JIKU, Oepe3bl U T.1.) oAuHaKoBbie? DOTOKBECTY.

Orpanudenust Mopdoiaoruueckux v ¢puznosornyeckux aganramuuii. [louemy
OpraHU3MBbI HE CTAHOBATCS OECKOHEUHO OOJIBIIMMH, MaJI€HbKUMU, BCESITHBIM.
[IpakTuueckas padota «CocrapisieM KHUTY PEKOPIOB PACTEHUN U )KUBOTHBIX
HAILIETO Kpas».

2. Bausanue oxpyscaroweii cpeovt Ha dcuewvle opzanusmol (12 uacos)

®dakTopbl OKpYyXkarolei cpenbl (aduoTuueckue, OMOTUYECKUE,
aHTponorenssie). [IlpuMepsl a0MOTHUECKUX (PAKTOPOB, OKA3BIBAIOLIUX OCHOBHOE
BIIMSIHUE HA KU3HEJEATEIbHOCTD JKUBBIX OPraHU3MOB: TEMIIEpaTypa, CBET,
BIaXHOCTh. [IpakTueckoe 3anstue «LBeT u Temno» (KyOuKH Jbaa B3BECUT,
NOJIOKUTH B yalku [leTpu Ha pa3HoLBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObIcTpee pacTasut). [IpakTuyeckoe 3anstue «4To pacTBopsieTcs B
Bozie» (dkcriepuMeHT «OKuakuit qom»). [IpakTudeckoe 3anstue «Auddysus
BEILECTB B BOJIE (PacTBOPHI)», «JIBUkKEHUE pacTBOPOB MO LBETKY». [IpakTnueckoe
3ansTue «Jlen miaBaet B Bojie (alicOepru, 3aMep3aHue BOJIOEMOB)».
[Ipaktuueckoe 3ansTue «Jlea npu 3amep3aHuu pacmupsieTcs» (pa3pyllieHue
KamHs (IT0YBO0OOpa30BaHUE), 3aMEP3aHUE KIETOK).

OcCHOBHBIE 3aKOHOMEPHOCTH MTPUCIOCOOJICHHUS )KUBBIX OPTAHU3MOB K
abuotndeckum ¢aktopam. [IprucrnocobieHuss K OCHOBHBIM a0MOTHYECKUM
dakTopaM: TeMneparypa, BIaxXHOCTb U cBeT. [IpakTuueckoe 3anstue «1lyda»
(xyOuKHM Jb/1a 3aBEpHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuyeckoe 3ansTue



«IIurmMeHThD) (MOKHO pa3eIuTh Ha BATMaHE KPACUTENH U3 (GJIOMACTEPOBY.
[Ipaktruueckoe 3anstre «Kak :KHUBOTHBIE MJ1aBaOT B BOJIe» (DKCIIEPUMEHT C
MTUATIETKOM ).

UccnenoBarenbckue paboTsl «BiausiHue cBera (Teria, BIaX)HOCTH, COCTaBa
MOYBBI) HA PACTEHUSI B €CTECTBEHHBIX WJIM UCKYCCTBEHHBIX YCIOBUAX» (HA
JIOCTYITHOM MaTepuaie).

3. Bzaumooeiicmeus »ncusvix opzanuszmos (4 uaca)

buotnueckue pakTopsl. 3aKOHOMEPHOCTH Pa3BUTHUS MEXBHUI0BbIX
B3aMMOOTHOIIEHUH. KoaBomonus (XUITHUK-KEPTBa; Napa3sUT-X0351uH) DBOJIOLUS
cTpareruii AoObiBaHus nmuuy. ConuanbHOCTh. Bunbi-Becenenusl. [lepeuenn
pactenuiiBpeauteneil. MiccinenoBarennsckas padbora «Habmonenus 3a
B3aMMOOTHOIICHHUSIMU >KUBOTHBIX MPU JOOBIBAHUU MUIIU (KOPMYILIKH JJI HTHII,
JUTSl TOPOJICKHUX MM CEITbCKUX KUBOTHBIX ). BeO-kamepri». MccnenoBarenbckas
paborta «PacrpocTpaHeHre BUJOBCUHAHTPOIIOB B HAaIlIe MECTHOCTHY.

4. Yenosex 6 Hcu3nu pacmenuil u xcueomuwix. (6 yacos)

AnTtponioreHnsie ¢akTopsbl. [IpaBaa iau, 4To NEPBOOBITHBIC JIIOAM KU B
rapMoHUHM ¢ TIpupoaoi. OoMallIHUBAHUE U IPUPYUEHUE )KUBOTHBIX U PACTECHUM.
3adem criacaTh BRIMUPAIOIINE BUIbI, KaK 3TO AeiaTh. KylnbTypHbIE pacTEHUS U X
nukue mpeaku. [ToueMy BakHO WX COXpaHATh. PasHOOOpa3ue KyJIbTYpPHBIX
PACTEHHI U UX 3HAYEHUE B JKU3HU yenoBeka. KpacHas KHUra Balie TeppuToOpun.
Oco0060 oxpaHsieMble TePPUTOPUH, 3anI0BeTHUKN Poccun u mupa. [IpakTudeckas

pabora «Pa3Hoo0Opasue KyJIbTypHBIX PACTEHU B BAIllleM PETHOHEY.

HccnenoBarenbckas padbota «BiusiHue aHTPONOTEHHBIX (PAKTOPOB Ha
pa3BUTHE PACTEHUHN B TOPOJI€/HACETIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas padora «OOIIT B BameM pernoHe — yHUKaJIbHbBIE
OOBEKTHI IPUPOIBD».

5. Ikonozuueckue Huwiu (6 uacos)

buocdepa — ogHa 3 BaxkHenmux 06ogouek 3emiau. YTo Takoe
«OKOJIOTUYECKHE HUIIIN» U KaKk oHU hopmupyrotcs? dopMupoBanne 3HaHUH 10
Oropa3zHOo00pa3uIo KU3HEHHBIX (OPM, MOBEACHYECKUX MPUCIIOCOOTICHUH,
Moau(pUKAIIMOHHAS U3MEHYMBOCTH (Ha 6a30BOM ypoBHE). PacTuTtenpHbIe

COO6H_ICCTB3 U UX TUIIBI. Pa3BUTHE U CMEHBI PAaCTUTCIIBbHBIX COO6H_IGCTB.



HccnenoBarenbeckue padoThl « IKOJOTMYECKUE HULLU BOKPYT TEOS —
onucaHue pakTopoB OKpysKarollel cpeaph». McecnenoBarenbckue padoThl
«®DeHosornyeckue HabIOCHUS.

Monyab «OcHOBBI pacTeHHEBOACTBA» 6 Kiacc (34 yaca)

1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

YTo-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DAKTOPHI BhIpALIIMBAHUS PACTECHUM.
Hcropust pa3BuTus arpoxuMuueckux 3Hanui (padorst M.B. JlomonocoBa, 1O.
JIubuxa, byccenro, B.B. [lokyuaeBa, K.A. Tumupssena, [1.A. Kocteruena, JI.H.

[TpssuumHMKoBa U Ap.). [IpakTdeckas padora «bouka JIuOuxay.
2. Azpomexnuueckuit 3kcnepumenm (3 uaca)

IIpaBuiia MOCTaHOBKH arpo3KCIEpUMEHTOB. [locTaHOBKA HKCIIEPUMEHTOB €
pacTeHusIMUA. BBIOOp TEMBI, COCTaBIECHUE TUIIOTE3bI, LIEJIN U 33/1a4 IKCIIEPUMEHTA
10 BBIPAIIMBAHUIO PACTEHUN B KOHTpOJIUpyemoi cpene. KoHTpoau, HOBTOPHOCTH,
IIpoBeneHue dKcepuMenTa. [lnanuposanue sxcnepumenta. OLEHKa PE3yJIbTaTOB
skcniepuMenTa. Mcenenoparensckas padota «DakTopsl, BAUSIONIME HA
popacTaHue ceMsiH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KpYTJoroJu4Horo BbIpalmiuBaHusl CaJlaTOB U MUKPO3CJIICHU

B KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX YCIOBUAX. COOp YCTAaHOBKH ISt
BBIPAIIMBAHUS PACTEHUN B KOHTPOJIUPYEMBIX YCIOBUSAX.

3. Ponb xumuueckux snemenmos 6 numanuu pacmenuii (10 uacoe)

Bopna. PactBop. BeiTsikka. AHMOHBI, KATUHOHBI, dJIEKTPOIIPOBOAHOCT U pH
pactBopa. Poip XUMHUYECKUX 3JIEMEHTOB B MUTaHUU pacTeHuil. [lonyuenue
MATATENIbHBIX BEIIECTB pacTeHUsIMH. [IpakTuueckas padora «CXeMbl
MATATEIIbHBIX PACTBOPOB. Pacuer 103 ynoOpeHui j1s MTUTATeIIbHBIX PACTBOPOBY.

VY 1o6penusi: opraHM4ecKue, MUHEpPAJIbHbIC, MUKPOOHOJIOTMYeCKUe. TUIIbI
NUTaHUS pacTeHUui. Bo3ayiiHoe u MUHEpalIbHOE (KOPHEBOE) MUTAHUE PACTECHUM.
TpaHCHOPT MUTATENIBHBIX BEIIECTB PACTECHUM: BOCXOISIIUNA U HUCXOISAIINN TOK.
Baxneiimme kanuiineie, GocPopHbIC U a30THBIE YIOOPEHUS, UX CBOMCTBA.
[IpocTeie u cioxubie ynoopenus. [Ipaktudeckas padora «IIpaBuna cMemmBaHus
ynoOpenuit» [Ipaktudeckas padora «Ilutanue pacTeHui: TEXHOJIOTUS
MIPUTOTOBJICHUS MUTATEIbHBIX PACTBOPOB JJISI PA3HBIX KYJIBTYPY.



PocT 1 pa3BuTHE pacTeHMIi: 3TANbl OHTOTeHE3a, (PaKTOPHI, BIUSIONINE HA POCT
pacTeHui: CBET, TyCTOTa MOCa 0K, MUTaHue, cyocTpar. [Ipaktuueckast pabora
«MOHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTEHUI».

Oco0eHHOCTH TUTAHUSI PACTEHHUM a30TOM. A30T U €r0 3HaYEHUE B KU3HU
pacteHuit. @opMbI a30Ta U UX MPEBPAILECHUE B ITOYBE.

Nctounuku dochopa aist pacrenust. 3HaueHue dhochopcoaepkammx coeTuHEeHUMN
B KJIeTKe. PoJib Makposprudeckux coequHeHnuid pocdopa B 3HEPreTHICCKOM
oOMEHE.

Bnusnue kanust Ha pU3nYEcKre CBOWCTBA MPOTOILIA3Mbl, HAa (DEPMEHTHI
YTIEBOJAOPOJIHOTO 0OMEHa, CUHTE3 OeJIKOB U Jip. Porb kanus B nojaepxaHuu
MOHHOTO OajaHca B TKaHSX, B IMIPOLIECCAX CAMOPETYJISAIIHNH.

PerynsropHas u cTpyKTypooOpa3oBaTelibHas poJib KaJIbIHsl. Y4acTue B
0o0pa30BaHUU KJIETOYHOU CTEHKH, MOICPKAHUU CTPYKTYpbl MeMOpaH u
PEryJIsius UX TPOHUIIAEMOCTH.

3HaueHHe MarHus B MeTadoIM3Me pacTeHnil. Maruuit B coctaBe xjgopoduuia,
CXOJICTBO XJIOpOodHIIIa U TEMOTIO0MHA KaK CBUJETEIBCTBO €TUHCTBA
OpPraHUYECKOTO MHUpA.

Cepa 1 ero OCHOBHBIE COCIMHEHUS, UX POJIb B CTPYKTYPHOM OpraHU3aliy KIETKH,
Y4aCTHUE B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

MuxkpooanemenTsl. [IpencraBienus o poiu MUKPOIJIEMEHTOB B META00IU3ME
pacteHuit. OCOOEHHOCTH MOCTYIUICHUSI MUKPOAJIEMEHTOB B pacTeHusi. CuHepru3m
Y aHTaroHU3M 3JIEMEHTOB MTUTAHUS PACTECHUIM.

PactuTenpHas quarHocTHKa M METOBI MASHTH(UKAITUN HEeJ0CTaTKa/M30bITKA
aneMmeHTOB uTanus. [IpakTrnueckas padota «PacTurensHas TuarHoCTUKAY.

HccnenoBarenbckas padota «OLieHKa COCTOSIHUSI KOMHATHBIX PACTEHUN, PACTEHHIM
Ha IIKOJIBHOW TEPPUTOPHUH, YCTAHOBKA ITPUYHH MTATOJIOTMYECKUX COCTOSTHUM (TIpH

HaJIUYUN ).

HccnenoBarenbckas padota «OleHKa BIUSHUS PA3IMYHBIX JIEMEHTOB Ha
COCTOSIHUE PACTEHUU (COCTABIICHHE PA3TUYHBIX TOJAKOPMOK)».



4. Pecynamopeul pocma pacmenuii. 3aujuma pacmenuit (4 uaca)

[TonsiTue o perymnsTopax pocta pactreHuid. CTUMYJISTOPBI pOCTa — PUTOTOPMOHBI
(aykcuHbl, THOOCPEIUTMHBI, IMTOKUHKHBI). THTHOUTOPHI pocTa pacTeHuit: 1.
npupoiHbie (a0CIIM30Bast KUCIOTa U HEKOTOPhIE (DEHOJIbHBIE BEIIECTBA
(uKyMapoBasi, KOpHYHasi, CAIMIUIOBAs K-ThI), 2. CHHTETHUECKUE (MOP(PaKTHUHBI,
peTapAaHThl, 1e(OIUaHThI, AECUKAHThI, repOuinbl). DUTOMOHUTOPUHT U OIICHKA
coctosinug pacteHuil. CoBpeMeHHbIe ciocoObl MOHUTOpUHTA. [IpakTHueckas
pabota « PUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS pacTeHu. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPHUHT Y.

HccnenoBarenbckas padota «BnusiHue rerepoaykcrHa Ha nmpopactanue (pocT Ha
Pa3HBIX CTAJIUSIX, B PA3HBIX YCIOBUSIX) PA3TUUYHBIX PACTCHUN.

3amura pacTeHUI OT BpeauTeNei: oOCHOBBI OnomeToa. [Ipaktuyeckas pabora

((I/IHCGKTapI/II/II IIpaBuJia U YCJIOBHUA Pa3BCACHUA ITOJIC3HBIX HACCKOMBIX)) .

5. Boonas, necuanas u nougeHHan Kyjabmypol, UX NpUMeHeHUE 8
svipawueanuu pacmenui. Puzuonocus pacmenuii (6 wacoes)

Bopnas, necuanas ¥ nouBeHHas KyJIbTYpPbl, UX IPUMEHEHUE B BbIPAIlMBAaHUU
pactenuii. [IpoBenenue Bopl B KOpHE U cTebiie pacTteHuil. [IpakTudeckas padora
«KopHeBoe naBiieHue.

Boublii pexxuM pacTeHuil: CTpoeHUE YCThUIL: (PaKTOPHI, BIUSIONIME HA UX
PACKpBITHE U 3aKpbITHE. 3HAUEHUE MEXaHU3Ma PETYJIALIMN UCTIAPEHUS BIaru
pactenueM. [Ipaktudeckas pabora «IIpurotoBieHue rnpenapara yCTbUIl METOJIOM
CIIETIKAY.

HccnenoBarenbckue paboThl: «BiausiHue ycloBUid coiepKaHusl paCTCHUN Ha
KOJIMYECTBO YCTHHUID.

DoTOCUHTE3 — YHUKAIBHBIN MTpoiiecc pacTeHuid. TemHoBast 1 cBeToBast (asbl
dboTocunTtesa. 3naueHue GOTOCUHTE3A JIJIS )KUBBIX OpraHu3MoB. [IpakTruueckas
pabota «DyHKIIMOHATILHASI IMATHOCTUKA PACTEHUM 10 aKTUBHOCTHU
xJyoporiactoBy» MccnenoBatenbckas padora «Onpenenenue ximopoduiia A u b,
OIleHKAa (POTOCUHTETUYECKON aKTUBHOCTH PACTCHUI U (haKTOPOB, BIUSIONINX Ha
HEEY.

@akTopsl poCTa pacTeHU: BO3AYyX U adpauus. [log3zeMHoe nbIXaHUE PaCTEHUMN:
COCTaB MTOYBEHHOI'0 BO3/lyXa, ra3000MeH. ['a3000MeH npu 6eCrioYBEeHHOM
BhIpamuBanuu. [Ipaktudeckas padota «Asparust, CO2 u O2. [Ipixanue



pactenuii». [Ipaktuyeckas padora «/lpixaHue pacTeHHil: OlIeHKa HHTEHCUBHOCTH
JbIXaHUSI PACTEHUN U TLIOAO0BY.

HccnenoBarenbckue padoThel: «BausHue crioco0a BeIpamyBaHus (COCTaBa
MUTATEIHLHOM CMECH, CXEMBI BHECEHUS) HA POCT U PA3BUTHS PAITMUHBIX
pacTEeHU.

6. Kynemypnusie pacmenusn. Cospemennsie acnekmol cenekyuu (4 uaca)
Kak yenoBek ctait ucnoiib3oBaTh pacteHus? CBA3b pa3BUTHS LIUBUIH3ALUU
YEJIOBEKA U OJIOMAIIHUBaHuA pacteHuil. Jlomectukanus. Jluckyccus
«JloMecTukanus, BCe JIU PACTEHUS U )KUBOTHBIE, KOTOPBIE )KUBYT PSIOM C
YEJIOBEKOM UM OJIOMAalIHUBAIOTCS? MOKHO JIM CYUTATh TapaKaHa OJOMAIIHEHHBIM
YKUBOTHBIM?»

HaCHeI[CTBeHHOCTB 1 U3MEHYHUBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OpraHu3MoOB.
MN3MEHUYUBOCTB. BI/II[I)I HU3MCHYNMBOCTB. HpaKTI/ILICCKaH pa60Ta
((MOIII/I(bHKaIII/IOHHaH N3MCHYHNBOCTDB (HI/ICTBH, HUT'OJIKHN C OOHOI'O nepeBa)».

['eHn — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
HyxiienHoBbie KUCIOTHL. JIoKanu3anus reHeTHYeCKOTO MaTepralia B KIETKE.
Henenue knerok. Permukarus JJTHK. OcHoBHast JorMa MOJIEKYJIIPHOM OUOIOTHH.
Tpanckpunuus. Tpancnsauua. Myrtanuu. [lpaktrudeckas padora «I'eH —
WHCTPYKIIMS TT0 cOOpKe KJIETKH (Ha Oucepe Uil KOHCTpyKTope)». [IpakTuueckas
pabota «MyTtanus Ha 6yTepOpoe (1000i 00BEKT U3 PEAbIAYIICH paboThl, T
M3MEHEHHE UHCTPYKIIUU MMPUBENIET K U3MEHEHUIO BHEIIIHETO BUIa 0OHEKTA)».

7. Pacmumenvuasn npooyxkuus. (6 uacoe)

HanzemHubie u moa3eMHble opradsl pacteHuid. [loder u BU10M3MEHEHHBIN 1TO0er
pactenuit. CriocoObl pa3MHOKEHUS PACTEHUH.

[TonsiTue o kauecTBe MPOAYKTOB nuTanus. [IpodieMbl KOHKYpEHITHH
OTEUYECTBEHHBIX MIPOYKTOB MUTAHUS C UMIOPTHBIMU. JIOTHCTHKA IOCTABKU U
Cpe/ICTBa COXpaHEHUs MPOAYKTOB nuTanus. [Ipaktuueckas padora «IIpenenbHo
nonyctuMblie koHueHTpauu (I1J1K) u MeTop1 KOHTpOJIss 0€30MacHOCTH
PACTUTENbHBIX TPOYKTOB MUTAHUSD.

Mukpo3eneHb: MoJIe3HOCTh B TeXHOJoTH. MccnenoBaTenbckas padora «OreHka
Ka4ecTBa BBIPAIICHHON MUKPO3eICHIN» (JIOO CBOS, TNOO M3 Mara3muHa).

Xumudeckuit aHanu3 npoayKiuu. OCHOBBI CIEKTPO()OTOMETPHH.



[Totenmmmometpus. Xpomarorpadus. [Ipaktudeckas padbora «MeToabl OIEHKH
KauecTBa PACTUTEIBHON MPOIYKIIMH: XPAaHEHUE U COXPAHHOCTD MUTATEIbHBIX
BEIIECTB» (110 JOCTYITHOMY 00OPYI0BAaHHUIO).

HccnenoBarenbckas padota «Onpenenenue BuTamuia C MeTo0M 00paTHOTO
TUTPOBAHUS B IUI0JIaX HA PA3HOM CPOKE (CI0c00€) XpaHESHUSD.

Monyab «buorexnoaorus» 7 kiaacc (34 gaca)

1. Buomexnonozus (4 uaca)
[ToHsaTre OMOTEXHOIOTHHU. 3a4eM YEJIOBEKY OMOTEXHOJIOTHH, B YEM UX
MIPEUMYIIIECTBO Mepel XUMUUSCKUM CUHTEe30M. OCHOBHBIC OMO0OBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIE MUKPOOPTAaHU3MBI, KIICTKH U TKAaHU PaCTCHUH,
JKUBOTHBIX U YeJIOBEKa, Onokaranuzatopsl. [Ipakruueckas padota «IIpumeps
MIPUMEHEHUSI OMOJIOTHYECKUX 0OBEKTOB B TBOCH KUZHUY.

ChIpbe 111 OMOCHHTE3a U OLIEHKA €ro OMOJIOrMuecKol IIeHHOCTH. OCHOBHBIE
UCTOYHUKH yTJIepoJa, a30Ta, pochopa, MUKpo3IeMeHTOB. VccrenoBane HOBBIX
VCTOYHUKOB ChIPbs (BKJIOYAs BOIIPOCHI €r0 MPEABAPUTEILHON 00paObOTKH),
pa3paboTKa HOBBIX MUTATENBHBIX CPEJl, B TOM YHCIIE BKIIOYAIOIINX
OMOCTHUMYJISITOPHI U APYTUE DIIEMEHTHI YIIPABICHUS U ONTUMH3AINH MPOIIECCOB
onocuHTe3a. MeTo1bl ONTUMHU3AIUY TUTATEIBHBIX CPE.

2. Mukpoouonozusn (6 uacos)
[TonoxeHnue NpoKapuoTOB B CUCTEME OpraHn4eckoro mupa. CtpoeHue
OakTepuanbHO KieTku. Kimaccudukauus 0akrepuid. Mopdosorust 6akTepuil.
[IpocThie u ciiokHBIE METOABI OKpaIMBaHus 6aktepuit. Dusnonorus 6aKTepuii:
IIUTaHUE, IBIXaHUE, POCT U PAa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM Apxeun
(axcTpeMO(PHIIBHOCTh, 0COOEHHOCTH CTpOeHUS KieTkn). JlaboparopHas padboTa
«DuKcupoBaHHbIE ITpenapatbl OakTepuil. OnpeneneHne GopMbl NPeII0KEHHBIX
KyJbTYpP MUKPOOPTaHU3MOB, UCIIOJIb3Ys MPOCTON METO OKpacku» JlaboparopHas
pabora «OnpeneneHue Tuna KJIeTOYHON CTEHKA METOJ0M OKpaIIMBaHUs MO
['pamy» (IIpu HATMYKK PEAKTHUBOB).

MousouHokucioe u cnuptoBoe opoxeHue. ororpodHeie 1 XeMOTpOPHbBIE
O0akTepun. Kunetnueckoe onvcanue rnpoiecca pocta MUKpOOPTaHU3MOB.
OKCMOHEHIMalIbHasl Moieb pocTa. KuHeTtnka ruden MUKpOOpPraHU3MOB.
JlaGopartopHas padoTa «lIpuroroBieHne Npr>KU3HEHHBIX TPETApaTOB
MOJIOYHOKHUCIIBIX OAKTEPHI».



[TaTorennsie OakTepun. UyMHas majioyka U 4epHast CMEpPTh, OOTYJIU3M, CTOJIOHSK,
Tyoepkyne3. Mctopust 60pb0ObI ¢ OakTepuaibHbIMU HHGEKIUIMH. JlabopaTopHas
pabota «IloceB cmbiBa ¢ pyk Ha vamku [letpuy». JlabopatopHas pabota
«Bp1eneHue YMCTOM Ky nbTyphl OakTepuil. MeTos pa3BeaeHuid. Mertos
ucToularomniero mrpuxa». Jlaboparopuas padora «Mopdomornyeckas
XapaKTEPUCTHKA BBIICICHHON YHCTON KyIbTYPhI: XapaKTEPUCTHUKA KOJIOHHH,
dbopma OGakTepuit, TUIT KJICTOYHOU CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuii. MexaHn3Mbl AeHCTBUN
aHTUOMOTUKOB. MEXKIIETOUHAsI KOMMYHHKalus O0akrepuii. YyBCTBO KBOpyMa.
JlaGoparopHas padota «CpaBHEHHE POCTAa MUKPOOPTaHU3MOB Ha Yallike 0e3 U ¢
no0aBieHMsI aHTUOMOTUKOBY» MccnenoBarenbckas padora «llonck
MHUKPOOPraHU3MOB 00JIa/1al0IIMX AaHTarOHUCTUYECKON aKTUBHOCTBIO.

HpI/IMCHGHI/Ie 6aKT€pI/Iﬁ yesoBekoM. KnHeTHueckoe onrcanue OMOCHHTE3a
IIPOAYKTOB MUKPOOPTaHU3MaMMU. BaKTepI/II/I, KOTOPLIC MOT'YT pasjiaraTtb IIJIaCTHK.
HCCHGI{OB&TGHBCK&H pa60Ta «BBIIIGJ'ICHI/IG MOJIOYHOKHMCJIBIX 6aKT€pHﬁ,
HCCICAOBAHUC NX aKTUBHOCTH)).

Mukpoopranu3Msl B arpoOMOTEXHOIOTHH. VICKyCCTBEHHBIE aCCOLMAIIUN PACTECHUM
¢ MuKpoopranusmamiu. MccnenoBatenbekas padora «Beiaenenne 6aktepuit
ITOJIE3HBIX I PACTCHUI.

3. Jykapuomuueckue opzanuzmvl 8 GUOmMeExXHOI02UU (NleCHesble 2PUobl,
opodicxcu, 6ooopociu) (6 uacos)

[1necHeBbie TPUOBI TPOTYIIEHTHI OMOJIOTHUECKH aKTUBHBIX BEIIECTB.
OO6m1as xapakTepuCTUKa APOXKIKEH caxapomMulieToB. VICTopus HCTI0JIb30BaHUS
JPOOKEH B TPAAUIIMOHHON OMOTEXHOIOTHUU. TEeXHOJIOTUY BUHOACIIUS U
xJ1e00neUYeH s, CIeLHAIU3UPOBAHHBIE PACHI APOAOKEH. MeTaboIn3M IPOXIKEN.
Peakrmust cnuptoBoro 6poskenus. Jlabopatopuas padora «IloacyeT kineTok
npoxcxeit B kamepe ['opsieBay. JlaboparopHas padota «OOHapyKEeHUE MTPOTYKTOB
CIIUPTOBOTO OPOMKEHUSI: STUIOBOTO CIIUPTA U YIJIEKUCIIOTOo razay. [lomydyenue
BTOPUYHBIX METAOOJUTOB B JIpOxoKax. [[poxku Kak MpoaylieHThl OUOTOIIIUB.
[TonyueHue 11e1eBbIX OCJIKOB B APOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO Pa3MHOXKEHHUS Y APOXKKEH, 3HAUCHUE
W3YYEHHS] MUTO3a U LIMTOKWHE3A JJIsl ONITUMU3AIUU ITPOLIECCOB KYJIbTUBUPOBAHUSA
JPOXKEBBIX IITAMMOB, TOHUMaHUS! IPUYKH MaTOT€HHOCTU APOXOKEH U rprloB,
MOMCKa MULIeHEN (YHTULIMIOB U Pa3pabOTKH HOBBIX JIEKAPCTBEHHBIX MPENapaToB.



JlabopaTtopHas pabota «Habmonenne pa3sMHOKEHUS JPOKIKEBBIX KICTOKY.
[Ipaktuueckas pabora «Iloydyenue TBopora u keupa Ha OCHOBE
MOJIOYHOKHUCIBIX OakTepuit». [IpakTuyeckas padora «OCHOBHBIE BUJIBI KBaca U UX
XapaKTepUCTUKay «Jpoxoku U MOJIOYHOKHUCIIbIE OaKTepuu, MPUMEHSIEMBbIE JIJIs
IPOU3BOCTBA KBacay. [IpakTuyeckas pabora «CpaBHUTEILHBIN aHAINA3 Pa3BUTHUS
TPOXKEHN B adpOOHBIX M aHA3POOHBIX yCcaoBuAx». [IpakTuueckas pabota
«MeTo1bl OIIEHKH CBOMCTB XJI€0OMEKAPHBIX Apoxcked. OCOOEHHOCTH TPUMEHEHHUS
MIPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX APOxOKei». MccaenoBarensckas padbora
«BnustHue Gu3NKO-XUMHUYECKHX (DAKTOPOB HA Ka4€CTBO OMOTEXHOJIOTUYECKON
npoaykiuu (kBac, kepup, coIp, Xj1ed u ap.)».

Bonopocnu — nepcrekTuBHbIN 00BEKT 7Sl IPOU3BOJICTBA O€JIKa U YTIIEBOJIOB.
buoTrexHoMOrHYeCKre METOIbI OUUCTKU TBEPBIX, )KUJKUX OTXO/0B U
ra3000pa3HbIX 0TX0I0B MPOou3B0oACTB. CTOUHBIE BOJIbI. CXEMBbl OUUCTKHU.
buounbTpel, a3pOTEHKN, METAHTEHKH, OKCUTEHKU. AKTUBHBIN UIT U BXOJISIIUE B
HEro MUKPOOPTaHU3MBI. MIcriob30BaHue BOJOPOCIIEH B OUUCTKE CTOYHBIX BOJI.
Uccnenoarenbckas paboTa

«BnusiHre pusnko-xumudeckux (akropos Ha pocT Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennasn ungopmayus (4 uaca)

HacnencTBeHHOCTh M MI3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buabl uamenunBocts. [IpakTuueckas pabota
«MopaudukamoHHas U3BMEHYMBOCTD (JIUCThS, UTOJIKH C OJHOTO JEPEBa)».

['en — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
HyknenHoBsie KUCNOTHI. JIokanu3amus reHeTHYECKOTro MaTepuana B KIETKE.
Henenune knerok. Permukarus JITHK. OcHoBHas JorMa MOJIEKYJIIPHOM OUOIOTHH.
Tpanckpunuus. Tpancnsauua. Myrtanuu. Ilpaktudeckas padota «I'eH —
WHCTPYKIIMS TI0 cOOpKe KJIETKH (Ha Oucepe Ui KOHCTpyKTope)». [IpakTuueckas
pabora «Myranust Ha OyTepOpose (Jiro60i 00BEKT U3 MpeabIAYITeH padoThl, T1Ie

W3MEHEHNE MHCTPYKIIUH MMPUBEIET K MU3MEHEHUIO BHEIIIHETO BUIA OOHEKTA)».

5. Bupyconozus. (3 uaca)
[TomoskeHne BUPYCOB B CHCTEME OpraHndecKoro mupa. CTpyKTypa U XUMAYECKUH
cocraB BupycoB. Kimaccuduxanms supycos. Permpoaykius supycos. [IpocMmoTp
JIOKYMEHTAJIBHOTO (PUIIbMa O BUPYCaX.



Bupycsl - Bo30ynuTenu nH(peKInoHHbIX 601e3Held. OHKOBUPYCHI.
baxrepuodaru:

CTpOeHuE, CBOICTBa, mpuMeHenue. [IpakTuueckas padbota. «MeToJ pa3BeIeHHI»
[Ipaktuyeckas padota. « TurpoBanue 6akreprodarosy. buomornueckrue MeTOIbI
O0pBOBI ¢ BUpyCaMHU.

6. I'ennas unsicenepus u ouomexnonozuu. (4 vaca)

OcHoBBI reHHO# nHxeHepuu. Bektopa. Crniennduueckue hepMeHThl OaKTepHid.
[IpakTrueckast padboTta « IHIOHYKJII€a3bl peCTPUKIUU (paboTa ¢ HYKJICOTUITHBIMU
MOCIIEI0BATEIBHOCTIMU Ha Oymare)».

buoTrexHomorny NpoayKuuu 0eIKoB B OaKTepualbHbIX KyJIbTypax. JlocTHkeHus
T€HHOW MH)KEHEPUU U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrtema aanTHBHOTO HMMYHHUTETa OaKTEPHil U apXCil.

[Mpaktuyeckas padora «I'ennbie HokHUIBI - CRISPR/Cas (MoaenupoBaHue Ha
Oymare)»

I'MO. Meroas! nonyuenust [ MO. Urpa-nuckyccus «Beiurpaii rpadnT Ha co3qaHue
I'MO».

7. Buomexnonozuu ¢ scueomnosoocmee (4 uaca)

JloMecTuKalus OCHOBHBIE JIOMAITHUE )KUBOTHBIC; COBPEMEHHBIE SKCIIEPUMEHTAX
M0 JIOMECTUKAIIMU KUBOTHBIX (JIUCUIIA, HOPKA U JIP. — SKCIIEPUMEHTBI HAYYHOU
mIKoJbl akageMuka bensieBa). Jluckycceus «/loMectrkanusi, BCe I pacTEHUS U
YKUBOTHBIE, KOTOPBIE JKUBYT PSJIOM C YEJIOBEKOM MM OJIOMAIIHUBAOTCS? MOXKHO
JIM CYUTATh TapakaHa OJIOMAIIHEHHBIM >KUBOTHBIM ?».

CoBpeMeHHbIE METO/IbI B )KUBOTHOBOJICTBE: TPAHCIUIAHTAIIUS SMOPHUOHOB,
XUMEPHBIC KUBOTHBIC, KIIoHUpOoBaHue. [IpakTudeckas padota «Metoanka
KJIIOHUPOBaHMsI (MOJICIMPOBaHNE HA OyMmare).

OcHoBHBIE 00JIE3HU )KUBOTHBIX U POJIb MATOTEHHBIX MUKPOOPTAHU3MOB U
Iapa3uTOB B Pa3BUTHHU 3a00JIeBaHUH JOMAITHUX JKMBOTHBIX U OCHOBHBIX Mepax
OOpBbOBI C HUMU; POJIb MOJIE3HBIX MUKPOCUMOHWOHTOB B OPraHU3ME )KUBOTHBIX.
[TonoxxutenpHOE B MOOOYHOE (OTPHUIIATEILHOE) BO3ICHCTBUHN aHTHOMOTHKOB Ha
OpraHu3M B XOJI€ JICUCHHUsI )KUBOTHBIX; IIEJIM U 3a]]a4l BETCPUHAPUH.

buorexHomorus kopMoBbIxX npenapatoB. [Ipaktuueckas padora «CocraBienue



panroHa IMMUTAHUA )KUBOTHOI'O, PaC4YCT PaCcXoJ0B Ha COACPIKAHHCH .
HCCJ’I@I{OB&TCJ’IBCK&H pa60Ta «OHE?HKa Ka4yeCcTBa MOJIOYHOM IMPOAYKIIUI.

8. Buomexnonozuu ¢ pacmenuesoocmee (3 uaca)
OcHoBHBIE MeTOBI cenekunn. ['ndbpuauzanus. @opmsl 0T00pa. OCHOBHBIE
HAIIPABJICHUS CEJIEKIMU: YIYUIIEHUE YPOKAUHOCTH, YCTOMYMBOCTHU K
ouoTnueckum u abuotuueckum Qaxropam. [Ipaktudeckas pabora «BripammBaem
ropox. Kak nposecTy CKpeluBaHue y ropoxa.

OCHOBHBI€ MOJXO/IbI CEJIEKIIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX PAaCTCHUMH,
['ubpunu3anus, oTaaieHHas rTuOpuan3alus, UCKYCCTBEHHBIH OTOOp, TE€TEPO3UC,
TpaHcopMmarlusi, MyTareHe3, reHeTUIeCKoe pelakTupoBanue). cropus cenexkiuu

B Poccum u mupe, uCTopust pa3BUTHS BaKHEUIINX COPTOB KYJIbTYPHBIX PACTEHH.

Kak yenoBek MoxeT MoauuIMpoBaTh pacteHus1? ['eHHass HHXKEHEepUsl pacTeHUI:
YT0 Takoe TeHETUUECKAsi MHKEHEPUS paCTeHU. TpaHCreHHbIe pacTeHns. MeTo bl
noixyuyenusi. OOpa3zoBaHUE OIMyXoJiel y pacTeHUN. ArpoOakTepuaibHas
tpanchopmarwmst: Ti-mazmuael. ['ensr T-JJHK. MonekyssipHo-TeHeTHIEeCKHE
MeXaHU3Mbl TpaHchopmanuu. ['eneTnueckoe penakrupoanrne. CoBpeMEHHbIE
IIOAXO/bI U TOCTHKEHUS TEHETUYECKOIO0 PEIaKTUPOBAHUS PACTEHUM.

[Ipaktrueckas pabota «I'€eHOMHbIE HOKHHUIIBI (MOJEIHUPOBAHNUE PAOOTHI CHCTEMBI
CRISP-Cas).

EcTb 1 xku3Hb B ipobupke? buoTexHOoMorus KyabTypHBIX PACTEHUN.

HccnenoBarenbckas padota «BeipaniuBanue pacTeHU B IpoOUpKe (MOKHO
BOCIIOJIB30BAThCS PE3YJIBTATAMHU MPEIBITYIINX SKCIIEPUMEHTOB MO COCTABIICHUIO
NUTATENBHBIX PACTBOPOB AJII PACTEHUM ).

Moayab «MosieRyjasipHbie OCHOBBI (PM3HOJIOTMH M (papMaKoJorum» 8 Kiiacce
(34 yaca)

1. Qusuonozuueckan xumusa. (10 uacos)
Benenue. buorennsie snementsl: opraorensl: O, C, N, H. AkTuBHbIe (opMbI
KHCIIOPOJia, UX MOJIy4eHHe, HEUTpaIu3alus.

Makpoa3JieMEeHTBI: POIIEHT COAEP)KaHUsl B OpPraHU3Me, BhIMOJIHsIeMast (PyHKIIHS,
cojiepkaHue B poaykTax nuTtaHus. Ca2+ - CBA3bIBAIOIIME OCJIKHU, JCTTOHUPOBAHUE
KaJIBIIUSI, PETYJISIINS YPOBHS KaJblIUs B OpraHu3Me: TOpMOHbI 1ovek. Mg —
CTpoeHue XJIOpo(duiIa, ero aKTUBAIIUS COTHEUHON YHEPTUEH.



MUKpO37IeMEHTHI: B KAKUX MOJIEKYJIaX COAEpkKaTCs, BhIOMHsAeMast QyHKITHS,
coJlep>KaHue B IpoAyKTax nutanus. [lociaencTBus nepero3upoBKU
MHUKpPO3JIEMEHTaMU. F€ — ycBauBaeMble TUIIBI COEIMHEHUH JKETe3a.
['emMonpoTenHbI, FEMOLIMAHNUH, TUTOXPOMBI. CU — yCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepxamue mens. [latonornyeckne cunapomsl Menke n Bunbcona,
CBSI3aHHBIE C META0OIM3MOM MEJIN.

TokcuuHble 3neMeHThI [leproanueckor cucTeMsl 11 oprannsMa. Biausaaue
HEJIOCTATKA MAaKpPO U MUKPOIJIEMEHTOB HA KUBBIE OPTAaHU3MBI.

HCCJ’IQI{OB&TCHBCK&H pa60Ta «KonnuecTBeHHas OLCHKA COACPKaHUA
MUKPOS3JICMCHTOB WJIM BUTAMWHOB B ITUIICBLIX IIPOAYKTAX)>

JKuppl. 3a60eBaHus YeIOBEKA, CBA3aHHBIC C HAPYIISHUSIMHU KHPOBOTO OOMEHa.
JucounuaemMun.

VYrneBosbl. 3a00IeBaHMs YEJIOBEKA, CBA3aHHBIE C HAPYIICHUSIMH YTIJIEBOTHOTO
oOMeHa. CaxapHblii TuadeT.

benku. Ctpoenue. 3aboseBaHus yeI0BeKa, CBA3aHHbIC C HAPYILIEHUSIMU
6enkoBoro oomeHa. dynkiuu 6enkoB. GepmenTsl. Mexanusm nericteus. Kiaccor
(bepmenTaTuBHbIX peakuuil. Kopepmentsl. [IpakTuyeckoe 3anarue
«KauecTBeHHBIE peakIMM HAa OPraHUYECKUE MOJIEKYJIbD. [[pakTdeckoe 3aHsaTre
«/lenarypauus O0enkoB» [Ipaktuueckoe 3anarue «3ydyeHue akTMBHOCTH
aMUJIa3bD».

Butamunbl xKupopacTBOpUMbIe, BOAOpacTBOpUMbIE. [IpeBpallieHre BUTAMUHOB B
aKkTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE TUTIBI METAOOTUYECKUX peakIuii. brosHepreTnyeckue mpoiecchl.
['mukonus. Hukn Kpebca. Lenbs nepeHoca 31eKTpoHOB. OKUCIEHHE JKUPHBIX
kucaot. Katabanusm amuHokuciot. ['mokoneorene3. CUHTE3 YIlIeBOAOB, OEIIKOB,
*)upoB. Merabonutuueckue 3aboneBanus. [Ipakruueckoe 3anstue «Pemenue
3a]1a4 Ha YHEPreTUUECKUN OOMEHY.

Krnerka. [Toustue memOpansl. @yHkimn MeMOpaH. Buapl TpancmopTa B KIETKY.

MewmOpanHbie OpraHouibl. 3a00JIeBaHMS CBSI3aHHBIC C HAPYIIIEHUEM Pa0OThI
MeMOpaHHBIX OpraHesul, 00JIe3HN HAKOIIJIEHUS. TUIThl KOHTAKTOB MEXKTY
KJIETKaMU. 3HAaYE€HHUE MEXKKJIETOUYHOM KOMMYHUKAITUH ISl 3I0POBBSI OPTaHU3Ma.
[Ipaktrueckoe 3ansTue «/nanus (kiaeTouka Tpayoe).

Snpo. YpoBHHU YITAKOBKH XpOMAaTUHA. XPOMOCOMHBIE TEPPUTOPHUH.
HememOpaHHble OpraHoubl.



2. Monexynapuasa ouonozusn. (10 uacoes)
OCHOBHBIE BEXH PAa3BUTHS MOJICKYJISIPHOU OUOJIOTHUH.

HyxnennoBsie kucinoTel. OCHOBHbBIE TPUHIUIBI cTpoeHus. [IpakTuueckas padbota
«Boigenenue JIHK u3 6ananay. [Ipaktudeckas padota «Moaens [JHK-opurammy.
[Ipaktruueckas pabora «Onpenenenue kauectsa npenapatos JJHK ¢ momomnisio
criekTpodoToMeTpun» (IMIPU HATUIUUA 000PYAOBAHNSA).

Martpuunble cuHTe3bl. Perumikanms — oCHOBa KJIETOYHOTO JAesIeHHs. [IpuHITUIIbI
perummkanuu. [Ipaktudeckas pabora «PernmkaTiBHas MammHa (Mrpa-
JIEMOHCTPALIHS )».

[IpakTuueckas padota «I 1P (Moaens ammiudukaius Ha Oymare)y.
Mytanuu. Yto Bbi3biBaeT udmeHnenus B crpoenuun JIHK. Ilpunnuner penapamuu.
Tpanckpunuus. [Ipaktuueckas padora «Cuaa mpoMoTopay.

['enetnueckuii koa. [IpakTuueckas padota «Pemenune 3a1ay Ha reHETUYECKUI
koq» Tpancmsus. [Ipaktuyeckas padora « @oJITUHT OEITKOBY.

Opranuzanusi reHoMa BUpycoB [I[poTUBOBUPYCHBIE CPEACTBA, MEXAHU3MbI X
JICUCTBHUSL.

Opranuzarus TeHoMa OakTepuii AHTHOAKTEpHUAbHBIE MPETapaThl.

HccnenoBarenbckas padbota «PacnpoctpaneHre aHTHOMOTHKOPE3UCTEHTHBIX
OaxkTepuii»

Opranuzarus reHoMa dykapuoT ['eHoMHOe penakTupoBanue. [IpakTraeckas
pabora «PaboTa B COBpeMEHHBIX TeHeTH4YeCKuX 0a3ax naHHbIX. [IpoBenenue In
silico ananm3a mocaenoBaTeILHOCTEH TCHOBY.

3. @apmaxonozun (14 uacos)
[TonsiTue o nexkapcreax. [[pHHIMIIBI TOAX0AA K IOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpUHHUHT U ero MeToAbl. MccnenoBarenbckas padoTa « IKCIIepUMEHTHI
TI0 OTPEICIICHUIO TOKCHYHOCTH BEIIECTB Ha apTEMHUIHSX).

[Tytn BBeaenus JIC. @apmMakoOKMHETHKA JICKAPCTBEHHBIX BElIECTB. BecackiBanue
(abcopbrus) nekapcTB. OCHOBHBIE MEXaHU3MbI BCachIBaHUsI. TpaHCTIOPT
JIEKapCTBEHHBIX BellecTB. ['eHbl 1 0enku nepBoit ¢asel ouorpanchopmarnuu. [Tytu
BBIBEICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpeUns U AIMMUHaAIus. [ eHbl u 6enku



BTOPOi1 pa3el Ouorpancopmarmu. PapmakoauHamuka. [ maBHOe U oOOUHOE,
pe30pOTUBHOE U MECTHOE, IPSMOE, HETPsIMOE U pedIIeKTOPHOE ACHCTBUE.

Buapl B3anmoerictBus aekapcTB. CHHEPTrU3M U aHTarOHU3M IIPU COBMECTHOM
JIEWCTBUU JIEKAPCTBEHHBIX BEIIECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHbIN CUTHAIMHT. THUIBI KJIETOUHBIX perentTopoB. MeMOpaHHbIe:
MOHHBIEC KaHAJIbI, KATATUTHYECKUE U colpsikeHHbIe ¢ G-0enkamu;
BHYTPHUKJICTOUHBIE: IUTOIJIA3MATUUYECKUE U siTIepHbIe. MeXaHU3MbI JTUTaH/T-
pPELENnTOPHOTO B3auMoIeicTBUsL. CeNeKTUBHOCTh (M30MPaTEIbHOCTD) NEHCTBUS,
CBSI3b «XUMHUYECKASI CTPYKTypa — hapMaKoJIOTHIeCKass aKTHBHOCTH BEIIECTBY.

PapMaKOJIOrMYECKON MOLYJIALIMN CUHAIITHYECKON XOJIMHEPTHYECKON IEpeIadn.
MoJieKynsipHBIM MEXaHU3M JIEUCTBUS U (papMaKOJIOrHYeCKUE CBOMCTBA
Mx0J11MHOOI0KaTOPOB, TAHTIIMOOJIOKATOPOB U KypapenoJ0OHBIX CPEICTB.
dapmakoJIoruuecKas peryJisiiys akTUBHOCTH aJpEHEPTUYECKOr0 CHHAIICA.
ApEeHOMUMETHKH, aIpeHO0IOKAaTOpbl, CUMIATOIUTUKU. [IpakTnyeckas pabora
«BnusHue angpeHanHa Ha CepACUYHbIE COKpAIeHMs (IIPOrpaMMHOE
obecrieueHue)».

MonexkynspHas ¢papMaKkoJorusi aHTHAJUIEPIrMUECKUX CpeAcTB. ['McTaMUHOBBIE
pELEnTOPhI: TUIBI, MOJIEKYJIsIpHask opranu3anus. Ctaduin3aTopsl MEMOpaH
TYYHBIX KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEUCTBUS, 0COOCHHOCTHU
KJIMHUYECKOT0 MPUMEHEHHU S, TOUKU MIPUIIOKEHUS AeUCTBUSI HIHTUOUTOPOB

JIMIIUIHBIX MCIHUATOPOB.

MexaHu3m AeicTBUSI M1 TPUMEHEHUE MIPENAapaToOB, CTUMYJIUPYIOIINX TPOIECCHI
uMMyHHTeTa. DapMakoIoruuecKas XapakTepUCTUKAa UHTEPJICUKUHOB: MOJyYCHUE,
MEXaHU3M JeHcTBUs, TpuMeHeHne. OCHOBBI TaTO(GU3UOJIOTHU OCTPO(a30BOro
OTBETa, MEAWALIMS BOCTIaJICHHSI. MOJEKYJISIpHBIN MEXaHU3M
MPOTUBOBOCHAIIUTEIBHOTO IEUCTBUS TITIOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
MIPOTUBOBOCIIAJIUTEIIBHBIX CpeacTB. [IpakTnueckas padoTa «I HCTOIOTHUECKHE
npenapaTbl UIMMYHHON CUCTEMBDY.

[ToHsiTHE O HApKO3€ U HAPKO3HBIX Ipernaparax. KieTouHblii 1 HEPBHBIM HAPKO3.
dapMaKoJIOrU4eCcKasi XapaKTEPUCTUKA OTIEIbHBIX TPYIIT HAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTH ICUCTBHS Ha IIEHTPAIbHYIO cucTemy. [IpakTudeckas pabota
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

duznonornveckuii con; ¢asbl cHa. Buasl Hapymienuii cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMHHOTHKAX).



MOHeKYJIHpHBIe ACIICKThlI HOIIMICTIL M. OnunaTtHbIe peucuTOpPhI, X THUIIBIL.
BHKG(I)EUII/IHI)I )41 3H,Z[Op(1)I/IHI>I - OHOOI'CHHBIC JIMI'aHAbI OIIMATHBIX PCUCIITOPOB.

AHTHIICHXOTUYECKOE JICHCTBHE, BIUSIHNAC HA (DYHKIIMIO YKCTPATTUPAMHUTHON
CHUCTEMBbI, YMOITMOHATILHYIO cpepy, pPBOTHBIN IIEHTP, apTePHATIHHOE JIaBJICHHE,
IEHTP TePMOPETYIAIMU. MOJIEKYIIpHbIE MEXaHU3MBI ICUCTBUS HEUPOJIETITUKOB,
BIIMSIHUE HA JO(PaMUHOBBIC, CEPOTOHUHOBBIE, aPEHO- U TUCTAMHHOBBIC
pELENTOpPhI, UX JEHCTBUE HA KJIIETOYHBIE MEMOpPaHbI, HA IETIOHUPOBAHUE
TKaHEBbIX MOHOAMUHOB. [loTeHIIMan3aBUCUMbIE HATPUEBBIC KAHAJIbI KAK MUIIICHU
JEUCTBUSI MECTHBIX aHECTETUKOB. CIIOCOObI MHTMOMPOBAHUS MOTCHITUAI -
3aBUCHUMBIX HAaTPUEBBIX KAHAJIOB MECTHBIMU aHecTeTUKaMu. [IpakTuueckas padota
«Kapra skcnpeccuu 1o0paMUHOBBIX U CEPOTOHMHOBBIX PELIEITOPOB B MO3TE
mblieiy. MccnemoBarensckas padota «[loBeaeHueckre TecThl Ha ppiOkax Danio
rario. CeeTiio-reMHast kKamepay. MccnenoBarenbckas padora «IloBenenueckue
TeCThI Ha pbIOKax Danio rario. OtkperToe moje». MccnemoBaTensckas padoTta
«[ToBeneHueckne TecThl Ha peiOKax Danio rario. CraifHoe TOBEICHUCY .

Moayab «MoJsieKkyasipHbIe 0CHOBBI celekunm» 9 kaacce (34 yaca)
1. Monekynapunas 6uonozus. (10 uacos)
OCHOBHBIE BE€XH PA3BUTHSI MOJIEKYISIPHON OMOJIOTHH.

HyxnennoBbie kucinotsl. OCHOBHBIE NPUHIMIBI cTpoeHus. [IpakTuueckas pabora
«Boigenenue JIHK u3 6ananay. [Ipaktuueckas padota «Moaens [JHK-opurammy.
[Ipaktuueckas pabora «Onpenenenue kauectsa npenapartos JJHK ¢ momonisio
CeKTpoPpoTOMETpUN» (IIPU HATUYUU 000PYJOBaHUA).

Marpuunsie CuHTE3bl. Pernkanus — OCHOBa KJIETOYHOTO JefieHus. [[puHIuIbI
permukaruu. [Ipaktudeckas padota «PennukaTuBHas manHa (urpa-
JIEMOHCTPALIHS )».

[Tpaktrueckas padora «I1LP (Mmoxens ammudukaius Ha Gymare)y.

Mytanuu. Yto Bei3biBaeT usMeHenus B crpoennu JIHK. [Ipuniune! penapamnumu.

Tpanckpunims. [Ipaktudeckas padbora «Cuaa mpoMoTOpay.

['enetnueckuit kox. [IpakTuueckas pabota «Pemienue 3a1a4 Ha reHETUUECKUN
ko1 Tpancmsus. [Ipaktuyeckas padora «DoaauHT GENKOBY.

Opranuzanusi reHoMa BUpycoB [IpoTMBOBUPYCHBIE CPEACTBA, MEXAaHU3MBI UX
JIeUCTBUSI.



Opranuzanys reHomMa 0akTepuii AHTHOAKTEpHaIbHBIC MPEmapaThl.
HccnenoBarenbckas pabora «PacnpocTpaHenne aHTHOMOTHKOPE3UCTEHTHBIX
Oaktepuit» OpraHusaiys reHoMa 3yKapuoT [ eHOMHOE pelaKTUPOBaHUE.
[Mpaktrueckas pabora «PaboTa B COBPEMEHHBIX TCHETHUECKMX 0a3ax JaHHbBIX.
[TpoBenenue In silico aHanm3a oceI0BaTEIBHOCTEH TEHOBY.

2. Monekynapuwte ocrnoswt cenemuxu (10 uacoe)

[Ipenmer renernku. Kpatkas ncropust pa3BuTHsA NPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacutb kota. UYro takoe npusHak? [IyTe oT reHa go
npusHaka. Myranuu. Aimenu. ['eTepo3urorsl 1 TOMO3UTOTHL. JIOMUHAHTHBIE U
perneccuBHbIe amienu. Ponesas urpa «Amnenny. MccienoBaTenbCKuil TPOEKT
MyrareHssie (GaKkTOpBbI.

['eHbl cTpoAT opranu3M. BriltoueHre 1 BBIKIIIOUEHHE OO0JIBIIOTO HA0Opa ITeHOB.
Kak kneTku noHMMaroT, Kakue TeHbl JOoJKHBI padoTath. PoneBas urpa «Cynpba
kieTkn». ['enbl-nepeximtoyarenu. [IpakTuyeckoe 3ananne « AITOPUTMBI 171
KJIIETOK.

JluckpeTHoe HaclleqOBaHUE IPU3HAKOB. 3aKOHBI MEHIeNs: OIUH I'eH - OJJUH
npusHak. Cxema ckpeuuBaHus. 3aKOH eIMHO00pa3usi THOpUIIOB MIEPBOTO
nokoJieHus. [Ipaktuyeckoe 3ananue «EquHooOpasue nepBoro NokojaeHus». 3aKoH
pacIiernieHus MpUu3HaKa BO BTOPOM NokoJieHuu. [IpakTuueckoe 3aanue
«Pacmiernnenrne Bo BTOpoM NOKOJEHUM». MccnenoBaTenbCKuil MPOeKT «3aKOoHBbI |
Menpenst B 5KCIEPUMEHTE.

3akoHbl MeHies1: HECKOJIBKO T€HOB - HECKOJIbKO pHU3HAKoB. JlurndpuaHoe
ckpemBanue. HezaBucumoe pacxoxaeHue xpomocoM. [Ipaktuueckoe 3aganue
«PemeTtka Ilenneray. CrerieHHOE HacIeIOBaHNUE.

B3aumopeiicTBue reHoB. AienbHoe U HeamuienbHoe. [Ipaktrudeckoe 3aHsTHe
«BzaumMopeicTBUs TEHOB (MOICIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B
KIIETKY)»

Onpenenenue noua. [Tonoseie xpomocoMmbl. Camiibl ¥ caMku. Biausinue hakTtopoB
OKPYXKAIOWIEN Cpeabl. XPOMOCOMHOE ompeiesieHue nojia. [1osoBeie XxpoMOCOMBI.
[Tpaktruueckoe 3ananue «HacnenoBanue, creriaeHHoe ¢ mosiom». [Ipobiema
JIOTIOJTHUTENIBHOM X-XPOMOCOMBI Y KEHIIHUH. TpeXIBETHBIE KOLIKHU.



3. Monekynapnuvie ocnoewl cenexkuyuu (14 uacoes)
['ensl B nonyisALusaX: Beaukoe papHoBecue. [lomymnsauus. YacToThl BCTpe4aeMOCTH
Mpu3HaKa u ajens. YpaBHenue Xapau-BaiinOepra. [Ipaktuueckoe 3a1anue
«YacToTsl ansieneil, r’eHOTUIOB U (PEHOTUIIOBY. McciienoBaTenbCKuii MPOEKT
«AHaJIA3 F€HETUYECKON CTPYKTYPBI MONYJISALMH (Ha OCHOBE 3aKOHA Xap/u-
Baitabepra)».

[Tomynsitiy MEHSIOTCS: YUCIEHHOCTh, MUTpAIUs U BBIOOp cyrpyra. @akTophl,
KOTOpPBIE BBIBOJIAT MOIYJISIIMIO U3 paBHOBecus: Xapau-Baitn6epra. UuciaeHHOCTh
nonynsiiuu. Ponesas urpa «3ddext ocHoBarens». Ponesas urpa «3ddext
OyThUIOYHOTO ropibiikay. [peiid renos. Myranuu. HecimyualiHoe cKpelrBaHueE.
N3onsauus.

[Tommysiiuyu MEHSIOTCSI: €CTeCTBEHHBIN 0TOOp. MeXaHu3M JIeCcCTBHS
€CTeCTBEHHOTO oTOO0pa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbIN
oTOOp».

MoaudukannonHas U3MeHYUBOCTh. CTaTUCTUYECKHUE OCOOEHHOCTH
Mou(pUKaIIMOHHON W3MEeHUnBOCTH. VccnenoBaTenbekue paboThl
«MoaudukamoHHass K3MEHYUBOCTh PACTEHHI B MpeJenax Ballero MecTa
JKUTEIIbCTBAY.

HacnenoBanne KoMM4eCTBEHHBIX TPU3HAKOB. KoIMuecTBEHHBIE TPU3HAKH.
CpenoBast ”3BMEHUYMBOCTh Npu3Haka. KoagpuuueHTt HacienyeMoCcTH npru3HaKa.
OtBet Ha 0TOOp. [TOMCK FeHOB KOJIMYECTBEHHBIX MPU3HAKOB. OAHOHYKICOTHIHBIE

BapuaHThl reHoB. JJHK-unmn. [TomHOreHOMHBIN aHanu3 accounanuu.

«Omb1» Hag reHoMoM. [loctrenoMHast apa. O0paTHas reHeTuka. « OMUKCHBIE)
uccienoBanus. [Iporeom, Merabonom. [IpakTudeckoe 3aganue « ATpOHOMBD.

JlomecTuKanus U HEHTPbI FTEHETUYECKOT0 pa3HooOpa3us. [loncku pactenuii c
«XOPOIIUMMY MPU3HAKAMU IS YesioBeKa. LIeHTpbl reHeTHYecKoro pa3Hooopasusi.
Huxomait iBanoBuu BaBwiio. Ceneknus. KoMOnHanmoHHas 1 THOpHTHAS
cenekuus. ['ereposuc. IIpaktuueckoe 3aganue «I'omosoruueckue psijibl
HACJIEJICTBEHHON N3MEHUYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, YTOOBI MEHSTH OyayIiee. Kak mpaBUIIbHO XpaHUTh

rensl. Kosuiekiuu reneTnueckux pecypcoB pactenuil. [Ipaktukym u/mnu
UCCIIEIOBATEIILCKUH MPOEKT «MeTOo bl KyJIbTUBUPOBAHHMS IN VILrO 1J1s COXpaHCHHUS
T€HETUYECKUX PECYPCOB PACTEHUH U IJIS1 yCKOPEHHOU CEJICKLIAN.



['eHeTMyeCcKre NEHTPBI B HALIEN CTpaHeE. | 1€ 3aHUMAarOTC T€HETUKON U
T€HOMMKOM JUJISL HY’K/l CEIbCKOTO XO35ICTBA.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA
BHEYPOUYHOU JESATEJBHOCTHU

3aHATHA B paMKax IIporpaMmsbl HaIIpaBJICHBI HA obecricueHUe JOCTHIKCHH A
IDKOJIbHUKAMM CJIICAYIOIINUX JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX

00pa3oBaTeIbHBIX PE3YJIHTATOB.
JInuHOCTHBIE pe3y/IbTaThI:

B cghepe epasicoanckoeo socnumanus; TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH MPH BHIMOJHEHUHU UCCIEA0OBAHUN U MTPOEKTOB,
CTpEMJICHHE K B3aUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B cghepe nampuomuuecxkoco 6ocnumanus: OTHOLIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTaBISIIOIIEN KyIbTYpPbl, TOPJOCTH 32 BKJIAJl POCCUIUCKUX U COBETCKHX YUYEHBIX B
pa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe oyxoeno-npascmeennozo eocnumarusi: TOTOBHOCTH OIICHUBATH
MOBEJAECHUE U TOCTYIKH C MO3UIUHA HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKON
KYJIbTYPBI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTH

YCJIOBCKAa B MCANIIMHC U OMOJIOTHH.

B cgpepe scmemuueckoeo 6ocnumanusi; TOHUMAHUE POJIA OMOJIOTUH B
(GOpMHPOBAHUU FCTETUUECKOUN KYJIbTYpPbl TUYHOCTH.

B cgpepe puzuuecxkoco eocnumanus, hopmuposarust Kyiomypol 300p06bsi U
IMOYUOHANTLHO2O DJIa20NONYYUsA. OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
Y YCTaHOBKA Ha 3JJ0OPOBBI 00pa3 ’KU3HHU (3I0pOBOE MUTAHUE, COOITIOEHUE
TUTUEHUYECKHUX TIPABII U HOPM, COQTaHCUPOBAHHBIN PEXXUM 3aHATUN U OTABIXA,
peryispHas ¢puznueckas akTUBHOCTD); OCO3HAHUE TIOCTEACTBUN U HEMPUSITHE
BPEIHBIX IPUBBIUEK (YIOTPEOICHHE aJIKOTOJIsl, HAPKOTUKOB, KYPEHHE) U UHBIX
dbopM Bpena 11 GU3HUEcKOro U MCUXUIECKOTO 3I0POBbS; COOMIOCHIE MPaBUIT
0€301MMacHOCTH, B TOM YHMCJIC HABBIKM 0€30M1aCHOTO MOBECHHS B PUPOIHON CpEIe;
c(hOpMHUPOBAHHOCTH HaBbIKa pedIeKCHH, YIIPABICHUE COOCTBEHHBIM

OMOIIMOHAJIBHBIM COCTOSAHHUCM.

B cghepe mpyoosoeo eocnumanus; akTUBHOE y4aCTHE B PELICHUH MTPAKTUYECKUX
3a/1a4 (B paMKax CEMbH, IIKOJIbI, TOPO/JIa, Kpasi) OMOJOTUUECKON M IKOJIOTUYECKOM
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOohecCrid, CBI3aHHBIX C

OHOJIOTHEM.



B cpepe sxonocuueckoeo 6ocnumanus; OpUeHTaLMs HA IPUMEHEHUE
OMOJOrMYECKUX 3HAHUW MPHU PEIIEHUH 3a/1a4 B 00JIACTH OKPYKAIOLIEH Cpeibl;
OCO3HaHUE PKOJIOTUYECKUX MTPOOJIEM U IyTEH UX PELIEHUs; TOTOBHOCTD K

Y4aCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3Hanus: OpUSHTALNA Ha
COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUN 00 OCHOBHBIX OMOJIOTHUYECKHIX
3aKOHOMEPHOCTSIX, B3AMMOCBS35X YEJIOBEKA C MPUPOIHON U COLIMAIBHOMN CPENION;
MOHUMAaHUE POJIU OUOIOTrHYeCKON HayKH B (POPMHUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS; PA3BUTHE HAYYHOU JII0003HATENLHOCTH, MHTEpECca K
OMOJIOTMYECKON HayKe, HABBIKOB UCCIIEI0BATEIbCKON JEATENBHOCTH.

B chepe aoanmayuu k usmensaowumcs ycios8usam coyuanbHou u npupoOoHoL
cpeovl: aieKBaTHAs OIICHKA U3MEHSIOIIUXCS YCIOBUN; IPUHSATHE PEIICHUS
(MHAMBUAYaTbHOE, B TPYIINE) B U3MEHSIOMIUXCS YCIOBUSAX HA OCHOBAHUH aHAIM3a
Oounonornyeckor nHGOpMaIINK; TUIAHUPOBAHUE JACHCTBUI B HOBOM CUTyalluu Ha
OCHOBAaHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHble pe3yJbTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHLIMU OCUCTNBUAMU.

ba3oBbIe JorHUecKue NeUCTBUS:

* BBIABJIATH M XapaKTepHU30BaTh CYNICCTBEHHBIC MPU3HAKA OMOJOTHYCCKHX
00BEKTOB (SIBIICHUN );

* yCTaHaBJIMBATh CYIICCTBCHHBIM MPHU3HAK KIacCU(PUKAIMU OHOIOTHUCCKUX
00BEKTOB (SBJICHUH, MPOIECCOB), OCHOBAHMS Il 000OIICHUS U CPAaBHCHUS,

KpUTEPUU POBOJUMOTO aHAJIN3a;

* ¢ y4y€ToM  TIPEHJIOKEHHOW  OHMOJOTMYECKOW  3aJayu  BBISBIISITH
3aKOHOMEPHOCTH W TMPOTHUBOPEYUST B pacCMaTpuBaeMbIX (akTax H
HaOJIOJICHUSIX; TIpeJiaraTb KPUTEPUU JIsl BBISABICHUSI 3aKOHOMEPHOCTEH U

IIPOTUBOPEUNL;
* BBISBIATH ACHUIMTHI HHOOPMAIIMH, JAaHHBIX, HEOOXOIUMBIX JIJIS PEIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;

* BBIBIIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U NPHU M3YYEHUU OMOJIOTUYECKUX
SABJICHUN U MIPOLIECCOB; AENAaTh BBIBOJBI C UCIIOJIB30BAaHUEM JENYKTUBHBIX U
VHIYKTUBHBIX  YMO3AKJIIOYEHUM, YMO3AKJIIOUYEHWW 1O  aHaJOIHWH,
(OopMyIHpPOBATH TUTIOTE3bI O B3aUMOCBS3SX;



CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOM OHOIOrHYecKOn
3a1aun (CpaBHUBATh HECKOJBKO BapHAHTOB pEIICHUs, BEIOUpaTh Hanbolee

MOAXOAIINUNA C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUER).

bazoBbie McCIeI0BATEILCKUE ACHCTBUS:

HCIIOJIB30BATh BOIIPOCHI KAK I/ICCHGI[OB&TGJILCKI/Iﬁ HHCTPYMCHT IIO3HAHMHA,

bopMyIHpOBaTh BOMPOCH], (PUKCHUPYIOIIME Pa3pblB MEXIY peajbHbIM U
KEJIATEIbHBIM COCTOSTHUEM CUTYaIlMU, OOBEKTa, 1 CAMOCTOSITEIHHO

YCTaHaBIIMBATh UICKOMOE U JAHHOE;
dbopmupoBaTh TUNOTE3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXKICHHM,
apryMEHTUPOBATh CBOIO MO3ULINIO0, MHEHHUE;

MPOBOAMWTH [0 CAaMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHy HaOJIOJCHHE,
HECJIOKHBIH OMOJIOTHYCCKUN AKCIIEPUMEHT, HEOOJIBIIIOE HCCICAOBAaHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEeM Ouojoruueckoro ooObekTa (mpoliecca)

W3YYCHHUS,
MPUYUHHO-CJICJCTBCHHBIX CBSI3¢i W 3aBHCHMOCTEH  OHOJIOTHMYECKUX
00BEKTOB MEXKTY COOOI;

OIICHMBaTh Ha TNPHUMEHHMOCTb W  JIOCTOBEPHOCTh  HMH(POPMAIIHIO,
MOJIyYCHHYIO B X0J1¢ HAOJIFOICHUS U SKCIICPUMEHTA,

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOJCHUS, SKCIEPUMEHTa, BJIAJAETh HWHCTPYMEHTAMHU

OIICHKH JIOCTOBEPHOCTH TTOJTYUYCHHBIX BBIBOJIOB M 000O0IIECHHIA;

IMPOTrHO3UPOBATHE BO3MOIKHOC I[aHBHCfIHJGG Pa3BUTHC OMOJIOTMYECKHUX
IMPOLCCCOB U HUX ITOCIACACTBUA B daHAJIOTHMYHBIX HWJIM CXOAHBIX CUTYyallHAX, a
TAaKIKC BBIABUI'ATb IIPCAIIOJIOKCHUS 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX H

KOHTCKCTax.

Pabora ¢ nadopmanueii:

MIPUMEHATH PA3JIMYHbIE METOJbl, HHCTPYMEHTBHI U 3alIPOChl NPU MOUCKE U
orbope Ouosiormueckol HMHQPOpPMAIMU WM JIaHHBIX W3 HCTOYHUKOB C

y4E€TOM MPEJIOKEHHON yueOHOM OMOI0THYECKOM 3a1a4u;
BBHIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W WHTEPIPETUPOBATH

OnoJIOrHYecKyt0 HH()OPMALIUIO Pa3IUYHBIX BUAOB U (hOPM IIPEACTABICHUS,



HaXOJUTh CXOAHBbIE apTYMEHTHI (MOJITBEPKIAIOUIME WA OMPOBEPraroline
OHYy U Ty K€ WUACI, BEPCHUI0) B Ppa3IUYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMAJBHYIO (OpMYy  MPEICTaBICHUS
UHpOpMAllMl W WUIIOCTPUPOBATh pPELIAEMble 33JaYd  HECIOXKHBIMHU

CXEMaMH, AMarpaMMaMHy, HHOU rpauKoi U UX KOMOMHALIUAMY;
OLICHHMBATh HAA&KHOCTh OHMOJOTHYECKOM HWH(GOPMALMU MO KPHUTEPHUSM,
MPEJIOKEHHBIM YUYUTENEM WIH C(HOPMYITHPOBAHHBIM CAMOCTOSITENILHO;

3allIOMHUHATh U CUCTCMATU3UPOBATH 6HOJIOFI/I“ICCKYI-O HH(bOpMaHI/IIO.

B cghepe osnaoenus ynusepcanvuvimu yueOubiMu KOMMYHUKAMUBHBLMU

oeticmeusimu OOILEHUE:

BOCIIpUHUMATh U (OpMYyJIUMpOBaTh CYKJEHHUSA, BbIpaXaTb 53MOLHMH B
IPOLIECCE BBIMIOJHEHUS PAKTUYECKUX U Ja0OPAaTOPHBIX paldoT;

BBIpaXXaTh ce€0s (CBOIO TOUKY 3PEHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HEBepOaJbHBIE CpPEACTBAa OOIICHUS, MOHUMATh 3HAYCHUE
COIIMAJIbHBIX 3HAKOB, 3HATh M PACIO3HABATh MPEANOCHUIKA KOH(MIUKTHBIX

CUTYaIlMi U CMsITYaTh KOH(MIUKTHI, BECTH IEPETOBOPHI;
NOHUMATh HAMEPEHUS NIPYTHX, MNPOSIBIATH YBAaXKUTEIbHOE OTHOILIECHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

B XOJ€ JAMAJIOTa W/WIM JUCKYCCHM 3aJaBaTh BOMPOCHI MO CYHIECTBY
o0cyx/1aemMoil OMOJOTMYECKON TEMBI U BBICKA3bIBATh MU, HALICJICHHbIC HA
pelieHre OMOJIOTMYECKOW 3aJaud U MOoAjAepkKaHHe OJaroxkenaTelbHOCTH

OOIICHUS,

COTIOCTAaBIIATH CBOU CYXKJICHHSI C CYXACHUSIMHU JPYTUX YIACTHUKOB JHANIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TPEACTABIATh PE3YJbTAaThl BBITIOJHEHHOTO OHOJOTHYECKOTO
ombITa (IKCIIEPUMEHTA, HCCIICIOBAHUS, TIPOEKTA);

CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4€TOM 3aaay
Ope3eHTAlMd W OCOOEHHOCTEH ayJuTOpUM U B COOTBETCTBUU C HUM
COCTaBJIATb yCTHBIE W TNHCBMEHHBIE TEKCTBI C  HCIOJIb30BAHUEM

WIIIOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAas IeITENLHOCTH (COTPYIHUYECTBO):




* TIOHMMATbh M UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHON U MHIUBUIYaJIbHOU
paboOThl MpH  pEIIeHUH KOHKPETHOM  OMOJIOTHYECKOW  MpoOJieMBbl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh  NPHUMEHEHHUS  TPYONOBBIX  (QopMm

B3aMMO/ICUCTBUS MIPU PEIICHUU MTOCTABJICHHOW y4eOHO 3a1auu;
* [OPUHAMATH LEJIb COBMECTHOW JEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH

I[GﬁCTBH?I no €€ OOCTHXKCHUIO: pacupeacisitb  pojik, AOTrOBApUBATLCA,

00CYX/1aTh MPOLECC U PE3YIbTAT COBMECTHOM PadOTHI;
* yMeTh 00001IaTh MHEHUSI HECKOJIbKUX JIIOJIeH, MPOSIBISATH TOTOBHOCTD
PYKOBOJIUTH, BBITTOJHITH MIOPYYCHUS, TTOTIAHSITHCS;

* [UIAHUPOBATh OPTraHU3ALUI0 COBMECTHOU pabOThI, ONPEEISATH CBOIO POJIb (C
y4€TOM  TPEANOYTeHHWH U BO3MOXHOCTEM  BCEX  y4YaCTHUKOB
B3aMMOJICUCTBHS), pACIpPEACTATh 3aJadd  MEXAY UWICHaAMH KOMAaHJbI,
y4yacTBOBaTh B TPYyHHoBBIX (opmax paboTbl (0OCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIE);

¢ BbBINIOJHATH CBOIO YaCTh pa6OTI>I, AOCTUT'aTh KAUYCCTBCHHOI'O pE3yJjibTaTa II0
CBOCMY HAIIPaBJICHUIO H KOOPAWHHPOBATH CBOHU I[GﬁCTBHfI C OpyrumMu
YJICHAMH KOMaH/bI,

* OLEHUBATh KAa4eCTBO CBOET0 BKJIaJa B OOUIMH TPOIYKT MO KPUTEPHSM,
CaMOCTOSATENbHO C(OPMYJIMPOBAaHHBIM yYaCTHUKAMHU B3aWMOJICHCTBUS;
CpPaBHMBATh PE3yJIbTaThl C HMCXOAHOM 3aJadyedl M BKJAJM KaXIOTO YJICHA
KOMaHJIbl B JIOCTHIKEHHE PE3yJbTAaTOB, PA3JeiTh chepy OTBETCTBEHHOCTH
Y TIPOSIBIISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEPE TPYMIIONf;

* OBJIAJIETh CUCTEMOW YHMBEPCAJIbHBIX KOMMYHUKATUBHBIX JEHCTBUH,
KOTOpasi o0ecreunBaeT CPOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U

OMOIIMOHAJBHOI'O MHTCIIJICKTA MMKOJBbHUKOB.

B cghepe osnadenus ynusepcanvuvimu yueOHbiMU peeyIImMUBHbIMU OCUCEUIMU:

CaMooOpranu3aius:

*  BBISABJIATH MPOOJIEMBI JIJI PEIICHUSI B )KU3HCHHBIX M YUYEOHBIX CUTYaIUSX,
UCIIOIb3Ysl OMOJIOTUYECKUE 3HAHUS;

* OpHEHTHUPOBATHCS B  PA3JIMYHBIX MOAXOAAX  IPHUHATUA  PELICHHUM
(MHOUBHyaIbHOE, MPUHSITUE PEIICHUS B TCPYyNNe, MNPUHSATUE PEIICHUN

rpynmoi);



CaMOCTOSITENIbHO COCTAaBIISITh aJTOPUTM pEIICHUs 3a7aud (WM €ro 4acThb),
BBIOMpaTh CIOCOO pelieHus y4yeOHOH OHOJOTMYECKOM 3ajauu ¢ y4EéToM
UMEIOILIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
IpeuIaracMple BapUaHThI PEILICHUM;

COCTaBIIAITh IUIAH JEHCTBUM (TUIaH peaiu3alid HaMEUEHHOTO ajiropuTMa
pelIeHus1), KOPPEKTUPOBATh TMPEAJOKEHHBIA aJIrOpUTM C  y4ETOM
MOJTyYEHHUSI HOBBIX OMOJIOTUYECKUX 3HAaHUN 00 M3ydyaeMOM OHOJOTHYECKOM

00BEKTE;

ACJIAaTh BI)I60p 151 6paTI> OTBCTCTBCHHOCTD 34 PCIICHHUC.

CaMOKOHTPOJIb (pediekcus):

BJIA/IETh CIIOCOOAMM CAaMOKOHTPOJISL, CAMOMOTHBALUH U PEQIIEKCHH;
JaBaTh aJICKBaTHYIO OLICHKY CUTYalllU U MpeJuiaraTh IJiaH e€ n3MEHEeHMS,

YUUTBIBATD KOHTEKCT U MPEABUIETb TPYAHOCTH, KOTOPHIE MOTYT
BO3HUKHYTH IIPU PEUICHUU y4eOHONU OMOJOTUYECKOM 3a1auu, afanTHPOBATh

pPCHIICHUC K MCHAIOIINMCA O6CTO$IT€J'II)CTB&M;

OOBSICHATh  MPUYUMHBI  JOCTUXKEHUS  (HEHAOCTWKEHHS)  pe3yJbTaTOB
NEeATEIbHOCTH, JIaBaTh OLICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh

MO3UTHUBHOE B MPOU3OIIEAIIEH CUTYyall1H;

BHOCHUTh KOPPEKTHUBBI B JEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB,
W3MEHUBIIMXCS ~ CHUTyallMii, yCTAaHOBJEHHBIX  OIIMOOK, BO3HHUKIIMX
TPYJAHOCTEN;

OLOCHMBATb COOTBCTCTBUC PC3YyJibTaTa LECJIN U YCIIOBUAM.

3MOHHOH3HBHI)II>1 HHTCJJICKT.

pasiimiyaTrb, Ha3bIBATb U YIIPABJIATH cOOCTBECHHBIMU OMOIUAMHU U OMOLUAIMU

APYIux;
BBbIABJIATD U aHAJIM3UPOBATE IIPUYKNHBI 3MOLIPII>1;

CTaBUTH CeOs HA MECTO APYTroro 4€ja0BCKa, HIOHNMAaTb MOTUBLI U HAMCPCHUA

Ipyroro;

PEryJIUpoBaTh CIIOCOO BBIPAXKEHUS SIMOLIUHA.

[IpunsitTue ceds u Ipyrux;

OCO3HaHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, Er0 MHEHUIO;
MpU3HABaTh CBOE MPABO Ha OLIMOKY U TaKOe K€ MPaBo APYroro;

OTKPBITOCTh Ce0€ U APYTHM;



* 0CO3HAaBaTh HEBO3MOXHOCTh KOHTPOJMPOBATH BCE BOKPYT;

* OBJAJICTh CHCTEMOW YHHBEPCAIBHBIX YYCOHBIX PETYJIATUBHBIX JCHCTBHH,
KOTOpasi ob0ecrednBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3MIHUSA JIMYHOCTH), W JKU3HCHHBIX HABBIKOB JIMYHOCTH
(ynpaBieHus co00i, CAMOIUCIIUILIUHBI, YCTOWYHBOTO MIOBEICHU).

IIpeameTHbIe pe3yJIbTATBI OCBOCHUS
nporpaMmbl B 1o3HaBareapHOM
(uHTEIIEKTYanbHON) chepe:

— MpuoOpEeTEeHUE OMbITA UCIIOJIH30BAHUS METO/I0B OMOJIOTMUYECKOM HAYKH C
1EeJIbI0 U3YUYEHUsI OMOJIOTUYECKUX 00BEKTOB, SBJICHHUM U MPOIIECCOB: HAOJIOICHNUE,
OIHMCaHKE, MPOBEACHUE HECIOKHBIX OMOJOTUYECKUX OIBITOB U IKCIIEPUMEHTOB, B
TOM YHCJIE C UCTIOJIb30BAaHUEM aHAIOTOBBIX U IIUGPOBBIX OUOTOTHYECKUX

pUOOPOB U HHCTPYMEHTOB;

— (popMHUpOBaHUE YMEHUS HHTETPUPOBATH OMOJOTUUECKHE 3HAHUS CO
3HAHUSMH U3 JPYTUX YUCOHBIX PeAMETOB ((hU3UKH, XUMHUH, Teorpaduu, UCTOPUH,
OOIIIECTBO3HAHMS U T. 11.);

— (popMHUpOBaHUE YMEHUN peniaTh yueOHbIC 3aa4l OMOJIOTHIECKOTO
COEp>KaHUsl, BBISBIISATh MPUYMHHO-CIICICTBEHHBIE CBSI3U, IPOBOJIUTH
KaueCTBEHHBIC U KOJIMUECTBEHHBIE pacU€Thl, Je1aTh BHIBOJILI HA OCHOBAaHUU
MOJTYYEHHBIX PE3yJIbTaTOB;

— (hopMupoBaHHE YMEHUS IAHUPOBATH YU4EOHOE HCCIIEA0BAHNE WIIH
MPOEKTHYIO pabOTy € y4E€TOM MOCTABICHHON LENH: (POPMYIHPOBATH TPOOIEMY,
THIIOTE3Y U CTABUTH 3aJ]a4l UCCIICIOBAHMsI, BRIOMPATh aIeKBAaTHO NMTOCTABIICHHON
eI METO/IbI, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MUCCIICOBAHUS UITH MPOSKTHOU

JIeSITCIIbHOCTH;

— (opMupoBaHnue  uwHTEpeca K  YIUIyOJeHUIO  OUOJOTUYECKUX 3HAHUU

(npennpoduiibHast MOATOTOBKA U MPOGeCCHOHAIbHASI OPUEHTAITUS) U BRIOOPY
Ouonoruy Kak mpoUILHOTO MPEIMETa Ha CTYIICHU CPETHETO MOJTHOTO
oOpazoBanus Jj1s Oyayiiel mpoecCHOHATLHOMN JASITEIbHOCTH, B 00J1aCTH
OMONIOTHHN, MEAUITUHBI, YKOJIOTHUH, TICUXOJIOTUH, BETEPUHAPHH, CETTHCKOTO

XO3SMCTBA;

— BJIaJIEHUE HAaBbIKaMH pabOThI C MHPOPMALIMEN €CTECTBEHHO-HAY4YHOIO
coJiep>KaHus, MPEICTaBICHHON B pa3Hoil popMe (B BUIE TEKCTa, TAOJIUYHBIX
JAHHBIX, CXeM, TpaUKOB, JUarpaMm, MoJeJel, N300paKeHU ), KPUTUIECKOTO

aHajau3a HHGOPMAIIUH U OIICHKH €€ JOCTOBEPHOCTH;



— YMEHHWE WHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHUSIMU JPYTUX
y4eOHBIX MPEAMETOB; HHTEPEC K YTIyOIeHUIO OMOIIOTUYECKUX 3HAHUM U BEIOODPY
OMOJIOrMH KaK MPoUIBLHOTO MPeIMeTa Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHms
JU1s1 Oy yieit mpodecCUOHABHON JISATEIbHOCTH B 00J1aCTH OHMOJIOTHH,
MEUITNHBI, SKOJIOTUH, BETEPUHAPHH, CETTLCKOTO X031 CTBA, TTUIIEBOI
MPOMBINIJICHHOCTH, TICUXOJIOTHUH, UCKYCCTBA, CIIOPTa - UMETh YE€TKUE
MPEACTaBICHUS O MATEPUATUCTHYECKON CYIITHOCTH T€HOMOB JKMBBIX OPTaHU3MOB

U PETYJISIHIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (PAKTOPOB OKPYKAIOIICH Cpe/ibl, BIUAIONIMX HA PA3BUTHE
U CYILECTBOBAHME >KMBBIX OPTaHU3MOB, aIaNTAlMM K (haKTOpam OKpyKarouien
Cpebl;

— 3HaHUE OCHOBHBIX MOJX0I0B OMOTEXHOJIOTHUH, UCTIOJIH30BAHUS €€
JOCTHKEHUIM B COBPEMEHHOM YKM3HU YeJIOBEeKa, 0COOCHHOCTU MCIIOJIb30BAHUS
YKMBBIX OPTaHU3MOB JIJIs1 IPOU3BOICTBEHHBIX HYXK/l YEIOBEKA;

— 3HAHHWE OCHOBHBIX MOAXOJI0B CEJIEKIIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX
pacTeHui, XapaKTepru30BaTh FTeHETUYECKU MOIUMUIIUPOBAHHBIC PACTEHUS,
OIIepUpPOBATh MOHITUSIMU, TUOPUAM3AIMS, OT/IaJICHHAS THOPU TU3aIIHs,
HCKYCCTBEHHBIN OTOOD, reTepo3uc, TpaHchopmallysi, MyTareHe3, TeHeTHIEeCKOe

pEAaKTUPOBAHUE;

— NOHMMAHUE MOJICKYJISIPHBIX MEXaHU3MOB PEAIU3alU HACIEICTBECHHOMN
uH(pOpMAaIUU U YMEHHUE CBOOOHO OTIEPUPOBATH OCHOBHBIMU MTOHSTUSMU
MOJIEKYJIIPHOI OMOJIOTUU U €€ COBPEMEHHBIX HAMPAaBIEHU — F€HOMUKH,
METareHOMUKHU, POTEOMUKH;

— 3HaHUE OCHOBHBIX 3a00JIEBAHUI YEIOBEKA, MEXAaHU3MOB UX Pa3BUTHS,
croco0ax UX AUArHOCTUKU U JICYEHUS,

— (popMHUpOBaHUE YMEHHUS MCTIOJIB30BATh MOHATHIHHBIN anmapaT 1
CHMBOJIMYECKHUH SI3bIK T€HETUKH, TPAMOTHOE MPUMEHEHNE HAyUYHBIX TEPMHUHOB,
MOHSATUM, TEOPUH, 3aKOHOB JJIs1 OOBICHEHUSI HAOJI01aeMbIX OMOJIOTHYECKUX
00BEKTOB, SIBJICHUU U MPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh PYHAAMEHT HaydYHOTO
MUPOBO33peHUs. B 11IeHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

— 3HaHHE, YTO MPUMEHECHUE COBPEMEHHBIX TEXHOJOTUN MOJEKYJISIPHON OMOJIOTHN

MO3BOJISIET YCIICIIHO PeIaTh TaKUe 31000 THEBHBIE TIPOOIEMBI, KaK OXpaHa

OKpY’Karolen cpejibl, COXpaHEHUE 3I0POBbS UeJIOBEKAa, KOHTPOJIb U

BOCCTAHOBJICHHUEC DKOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHHUE

Moayab «Kak :KUBOTHbIE U PACTEHHUS MPHUCIIOCAOINBAIOTC
(3BOJIIOIIMOHHAA 3KoJI0THA) S Kiaace (34 yaca)

Tembl OCcHOBHOE COJepKAHHE HesTeIbHOCTD
IKOJIbHIUKOB
1. MBI ucciiexyem CBOIICTBA U CTPOEHUE KUBBIX UccnenoBarensckue

JKUBBIE 00 bEKTHI

(64)

OpraHu3MOB (CTPOECHHE KIIETKH).
Bun, oco0b — opranusm Kax
eJlMHas cucTeMa. Ajanrtaiuu
(mpucnocobnenus). [louarue
rOMEOCTasa KUBOro0 OpraHu3Ma.
Cnoco0sI ero nojaepKanusl.
OrpanunueHus MOPQOIOTHUECKIX
U QU3HOJOTUYECKUX aTaTallHii.
[Touemy opranu3Mel HE
CTaHOBSITCSI OECKOHEUHO
OOJBIIMMH, MAJICHEKUMU,
BCESITHBIM.

paboTsl «Bce nu (CUHUITBI,
OeJiku, Oepe3bl U T.11.)
OJIMHAKOBEIE?
DOTOKBECTY.
[Tpaktrueckas pabora
«CocCTaBisieM KHHATY
PEKOPJIOB PACTECHUM U
YKUBOTHBIX HAITIETO Kpash».




2. Biusinue
OKpY:Kawlen cpeabl
HAa KUBbIE

opranu3mabl (12 v)

@DaKTOPBI OKPYKAIOILIEH CPEbI
(abmoTHueckue, OMOTHICCKHE,
aHTporore’ssie). [Ipumepsl
abuoTnuecknx (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BJIMSIHUE Ha KU3HEACSITEIbHOCTD
KUBBIX OPTaHU3MOB:
TeMIlepaTypa, CBET, BIKHOCTb.
OCHOBHBIE 32aKOHOMEPHOCTH
PUCTIOCOOJICHUS )KUBBIX
OpraHU3MOB K a0HOTHYECKUM
dakropam. [Ipucmocobdienus k
OCHOBHBIM a0MOTHYECKUM
dbakTopam: Temiieparypa,
BJIQYKHOCTb U CBET.

IIpakTueckoe 3aHsATHE
«Bet u Terio» (Kyouku
Jb/1a B3BECUTh, ITOJOKHUTh
B yamku llerpu Ha
pa3HOLIBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasii).

[IpakTyeckoe 3ansATHE
«Yto pactBopsieTcs B
BOJIE» (IKCIIEPUMEHT
«Kuaxuit om»).
[IpakTrueckoe 3aHsTHE

«Anddysus Bemects B
BOJI€ (pacTBOPHI)»,
«/IBMKEHME PaCTBOPOB 1O

LBETKY».

[IpakTueckoe 3aHsATHE
«Jlen nnaBaer B BozE
(aiicOepru, 3amep3anue
BOJIOEMOB)».
[IpakTueckoe 3aHsATHE
«Jlen mpu 3amep3anuu




pacuInpsaeTcsd
(pa3py1ieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KIETOK).
[IpakTuueckoe 3aHsTHE
«y6a» (kyOuKu Ipaa
3aBEPHYTH B pa3HbII
Marepua, B3BECUTD).
[IpakTuueckoe 3aHsTHE
«ITurmeHTh (MOKHO
pa3ieuTh HA BaTMaHe
KPaCcUTENH U3
(baomacTepoBy.
IIpakTHueckoe 3aHsATHE
«Kax )KMBOTHBIE ILUIABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTUTIETKOM ).
HccnenoBarenbckne
paboTsl «BrnusiHue cBeta
(Temuia, BIaXXHOCTH,
COCTaBa MOYBHI) Ha
pPacTEHHs B €CTECTBEHHBIX
WJTU UCKYCCTBEHHBIX
YCIOBUAX» (Ha JOCTYITHOM
Marepuaie).

3. BzaumoaeiicTreus
’KHBBIX OPraHU3MOB

(4 4)

buotnueckue pakTopsr.
3aKOHOMEPHOCTH Pa3BUTHS
MEKBHUI0BBIX
B3aUMOOTHOIIIEHUN.

KosBomtonus (XUIHUK-KEePTBa;
napa3uT-X03siMH) DBOIIOLUS
CTpaTeruii JOOBIBAHUS TTHIITH.

CounanpHOCTh. BuabiBceneHIIbI.
[Iepedyenb pacTeHUNBpEAUTEIIEH.

Uccnenosarensckas
pabota «HabnroaeHus 3a
B3aMMOOTHOIICHUSMHU
KUBOTHBIX IPH
TOOBIBAHUH ITUIIHA
(KOpMYIIKHY JJIs1 ITUL, TS
TOPOACKHX UJIN CEITbCKUX
KUBOTHBIX). BeOkamepnbi».
Uccnenoarenbckas
paboTta
«PacnpocTtpanenue
BHJIOB-CHAHTPOIIOB B
HAIIEd MECTHOCTH




4. Yes10BEK B KN3HU
pacTeHuu u

JKMBOTHBIX? (6 1)

AHTponoreHHbie (PakTOPBHI.
[IpaBna u, 4TO MEPBOOBITHHIE
JIFOJIA KU B TADMOHUU C
npupoaoii. OJoMaIHuBaHUE U
NPUPYYCHHE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHUPAIOIINE BUJIBI, KaK 3TO
nenath. KynpTypHble pacTeHus u
ux aukue npenku. [louemy
BAJKHO UX COXPAaHSTh.
Pa3znooOpa3zue KynbTypHBIX
pacTeHU U UX 3HAYCHUE B
KU3HHM yesoBeka. KpacHas kHura
Bawei Teppuropun. Ocodo
OXpaHsEMbIE TEPPUTOPUH,
3anoBeHUKU Poccuu n mupa.

[IpakTruueckas paborta
«PaszHooOpazue
KYJbTYPHBIX PACTCHHI B
BallleM PETUOHEY.
UccnenoBarenbckas
paborta «Bnusiaue
AHTPOITOT€HHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUH B
ropojie/HaceIeHHOM
MTYHKTE.
DKCKypcHsi/paKkTUYecKas

pabota «OOIIT B Bamem
PETMOHE — YHUKAJIbHBIC
O0OBEKTBI TPUPOABD.

5. Ikosornueckmne
Huu (6 4)

buocdepa — oHa U3 BaskHEUIIUX
o6omouek 3emiau. Uto Takoe
«OKOJIOTHYECKHE HHUIIN» U KaK
OHU (POPMUPYIOTCS?
PopMHUpOBaHUE 3HAHUU T10
Omopa3zHo00pa3nio JKU3HEHHBIX
dbopM, TOBEIECHYSCKUX
PUCTIOCOOJICHU,
MOIU(PUKAIIUOHHAS
U3MEHYUBOCTH (Ha 0a30BOM
ypoBHe). PacturtenbHble
COOOIIIeCTBA M UX THIIBI.
Pa3Butne u cMeHbI
PACTUTENBHBIX COOOIIECTB.

UccnenoBarenbckue
paboThl «DKOIOTUYECKUE
HUIIU BOKPYT TEOS —
onucanue GakTopoB
OKPYXKAIOIEH CPeabD».
UccnenoBarensckue
paboThI

«DeHoornyecKue

HaOIIOIEHUY .

Moayab «OcHOBBI pacTeHHEBOACTBA» 6 Kiacc (34 yaca)

TeMmbl

OcHoBHOE coaep:kaHue

JlesiTeJIbHOCTD

INKOJBHHUKOB




Tema 1. BBenenue B

PacTEeHNEeBOACTBO
(1w)

Yro-Takoe paCTEHHEBOCTBO:
OCHOBHBIE (DaKTOPBI
BBIPAIIMBAHUS PACTEHUMN.
Uctopus pazsutus
arpOXMMHUYECKUX 3HAHHUUN

(pabotst M.B. JlIomoHocoBa, 1O.

JIubuxa, byccenro, B.B.
Joxyuaesa, K.A. Tumupssena,
II.A. Kocteiuena, JI.H.

[TpakTrueckas pabota
«bouka JIubuxay.

[IpsiHunIHUKOBA U Op.).

Tema 2.
ArpoTrexHu4ecKui

IKCIEePUMEHT (3 )

[IpaBuia mocTaHOBKHU
arpO3KCIEPUMEHTOB.

ITocTaHOBKA SKCIIEPUMEHTOB C
pacteHusiMU. Bo1OOp TeMBI,
COCTaBJICHHE TUIIOTE3bI, LIEJIN U
3a/1a4 HKCIIEPUMEHTA 110
BBIPAILMBAHUIO PACTCHUH B
KOHTPOJIMPYEMOM Cpelie.
KonTponu, noBropHocty,
IIPOBEJICHUE IKCIIEPUMEHTA.
[InanupoBaHue 3KCIEPUMEHTA.
OueHka pe3yabTaToB
skcriepumenTa. OCBOCHHUE
TEXHOJIOTUX KPYTJIOTOAUYHOIO
BBIPAILMBAHMS CAJIATOB U
MUKPO3€EJICHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccnenoBarenbckas
pabora «DakTopsl,
BIIMSIIOIINE HA
popacTaHue ceMsiH (pocT
MIPOPOCTKOB)».
[TpakTrueckas pabora
«CO0p yCTaHOBKH ISl
BBIpAIlIUBaHUS PACTCHUI B
KOHTPOJIUPYEMBIX
YCIIOBHSIX».




Tema 3. Poanb
XHMHYECKHUX
3JIECMEHTOB B

NUTAHUU PACTCHUI
(10 g)

Bopna. PactBop. BeiTsixkka.
AHHOHBI, KATUOHBI,
AIEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B TUTAHUH PACTCHUIA.
[TonydeHne nuTaTEIbHBIX
BEIIIECTB PACTEHUSIMU.

VY 100penusi: opraHndecKue,
MUHEpPAIbHBIE,
MUKpoOuonoruyeckue. TUrbl
MUTaHUS pacTeHuil. Bo3ayiHoe
¥ MUHEpaJIbHOE (KOPHEBOE)
MMUTAaHUE pacTeHui. TpaHcropT
MUTATEJIbHBIX BEILIECTB
pacTeHuid: BOCXOASAIIUN U
HUCXOISIINN TOK. BaxkHeume
KaJIniiHbIe, POCPOpPHBIE U
a30THBIC YA0OpEHUsI, UX
cBoicTsa. [IpocTeie u crnoxHbIE
yI00peHus.

Poct u pa3Butne pacrenuii:
ATambl OHTOTeHEe3a, (PaKTOpPHI,
BIIMSIFOIIME HA POCT PACTCHUN:
CBET, T'YCTOTA MOCAJ0K, MUTAHUE,
cyocTpar.

Oco0eHHOCTH TTUTaHUS

[IpakTuueckas paborta
«CxeMbl TUTaTEIbHBIX
pactBopoB. Pacuer 103
yaoOpeHuit st
MUTATEIbHBIX PACTBOPOBY.
[TpakTrueckas pabota
«IIpaBuna cMemmBaHus
yA0OpEHMI»
[Ipaktruueckas paborta
«IluTanue pacTeHui:
TEXHOJIOT U
MIPUTOTOBJICHUS
IIUTaTEIbHBIX PACTBOPOB
JUTSL pa3HbIX KYJIBTYpPY.
[IpakTrueckas padorta
«MOHUTOPUHT
MUHEPaIbHOTO MUTAHUS
pacTEeHUI».
[IpakTrueckas padorta
«PacturenpHas
JUArHOCTUKAY.
Hccnenosarensckas
pabota «Or1ieHKa
COCTOSIHASI KOMHATHBIX
pacTeHui, paCTeHUN Ha
IIKOJIbHOM TEPPUTOPUH,




pacTeHui a30ToM. A30T U €ro
3HAUYEHUE B KU3HU PACTECHUH.
DopMBI a30Ta U UX
MIPEBPAIICHNAE B OYBE.
Ucrounuku dochopa s
pacTeHus. 3HaUCHUE
docdopcoaepKanmx
COCIMHEHUN B KJIeTKe. Poiib
MaKpOIPTUYECKUX COCTUHEHUN
dbocdopa B sHEPTETUUECKOM
oOMeHe.

Brustane kanus Ha puznydeckue
CBOWCTBA NPOTOILIA3MBbI, HA
(dbepMeHTHI YTIIEBOJOPOIHOTO
oOMeHa, CHHTEe3 OCJIKOB U Jp.
Ponp xanus B moaepkaHuu
MOHHOTO OajaHca B TKaHAX, B
MpoILIECCaxX CaMOPETYIIALINH.
Perynsaropnas u
CTPYKTypOoOOpa3oBaTeibHas
POJIb KaJbIIMs. Y4YacTue B
00pa3oBaHUU KJIETOYHOU
CTEHKH, TIO/IJIEPKAHUH
CTPYKTYpbI MEMOpaH U
PETYIAINS X TIPOHUIIAEMOCTH.
3HayeHWE MAarHus B
MEeTabO0JIM3Me pACTEHUHN.
Marnuii B coctaBe xjgopoduuia,
CXOJICTBO XJIopodusIIa U
reMorjo0rHa Kak
CBUJICTEIHLCTBO CIMHCTBA
oprannueckoro mupa. Cepa u
€r0 OCHOBHBIC COCTMHCHHUS, MX
pOJIb B CTPYKTYPHOU
OpraHu3alMU KJIETKH, YJ4acTHE B
OKHUCITUTEIHHO-

BOCCTAHOBUTEJIBHBIX PEAKIUIX
MUKpPOITIEMEHTHI.
[Ipencrasiienus o poiu
MHUKPO3JIEMEHTOB B
MeTab0Iu3Me pacTeHUM.
Oco0eHHOCTH MOCTYIUICHUS

YCTaHOBKA MPUYHH
MaTOJIOTMYECKUX
COCTOSIHUM (IIpH
HaJIAYUN ).
Hccnenosarenbekas
pabota «OrieHKa BIUSHUS
Pa3IUYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PacTeHUI
(cocTaBiieHHE Pa3TUYHBIX
MTOJAKOPMOK)».




MUKPOIJICMCHTOB B paCTCHHUA.
CI/IHepFI/ISM N aHTaroHus3m




AJIEMEHTOB IIUTAHUS PACTCHUM.
PacturenbHas quarsocTuka u
METOJIbI UJICHTU(DUKALIUN
HEI0CTaTKa/U30bITKA SJIEMEHTOB
ITATAHUS.

Tema 4.
Peryasitopsl pocta
pactenuii. 3ammura
pacrenmid (4 1)

[TonsiTue o perymnsiTopax pocrta

pacteHuil. CTUMYJISITOPBI pocTa —

(bUTOrOpMOHBI (ayKCHHBI,
ru00epeIUIMHbI, INTOKWHIHBI ).
HNHrnbuTOpsl pocTa pacTEHUM:
1. mpupoaHbIe (abciu3oBas
KHUCIIOTa U HEKOTOPBIE

(b eHObHbIE BEIlleCTBA
(uKymapoBasi, KOpu4yHas,
CaJTUIIAIIOBAs KUCIIOTHI).

2. CHHTETUYECKHUE
(MOpGhaKTHHBI, peTapaHThI,
nedonuanThl, JECUKAHTHI,
repOunubl). GUTOMOHUTOPUHT
U OILICHKA COCTOSIHUS PaCTEHUM.
CoBpemeHHbIe crTocOoObI
MOHMUTOpPHUHTA. 3aluTa
pacTeHUl OT BPEAUTETICH:
OCHOBBI OMOMETO/A.

[IpakTuyeckas padora
«DOUTOMOHUTOPUHT U
OIICHKA COCTOSIHUS
pactenuii. CoBpeMEHHbIE
CIIOCOOBI MOHUTOPHUHTAY.
HccnenoBarenbckas
pabota
rerepoaykCMiHa  Ha
MpopacTaHue (poct Ha
Pa3HBIX CTAUAX, B Pa3HBIX

«Bnugaue

YCIIOBUSX) Pa3Iu4HbIX
pacTeHu».
[IpakTruueckas padora
«MHCcekTapun: npaBuiia u
YCIIOBHS pa3BEACHUSA
MOJIE3HBIX HACEKOMBIX).




Tema 5. Boanas,
necyaHasi u
NMOYBEHHAas
KYJbTYPbl, HX
NpUMeHEeHHUE B
BbIPAIIMBAHUU
pacTeHui.
du3uosorus

pactrenuii (6 4)

BojaHas, necyanas ¥ NOYBEHHAs
KyJbTYpPBI, UX IPUMEHEHUE B
BBIPAIIMBAHUY PACTCHUM.
IIpoBenenne BOBI B KOPHE U
cTebie pacTeHUH.

BopaHblii pexuM pacTeHUN:
CTPOEHHUE YCTHUIL: (PAKTOPHI,
BIIMSAIOLIME HA UX PACKPBITHE U
3aKpbITHE. 3HAUCHUE MEXaHU3Ma
pEryJIALuY UCITAPEHNs BIIATH
pacTeHHEM.

@DOoTOCHHTE3 — YHUKAITbHBIH
nporecc pacteHnil. TeMHoBas u
cBeroBas (pa3el poTocuHTE3A.
3HavyeHue porocuHTE3a s
’KUBBIX OPraHU3MOB. DaKTOPHI
pocTa pacTeHUM: BO3IyX U
aspanus. [logzeMHOe IbIxaHue
pacTeHui: COCTaB MOYBEHHOTO
BO3/1yXxa, ra3000MeH. ['a3000MeH

[Ipaktruueckas pabora

«KopHeBoe naBiieHHEY.
[IpakTrueckas padora
«IIpurorosnenne
npenapara yCThUI
METOJIOM CJICTIKA.
Uccnenosarenbckue
pabots! «BnusiHue
YCIIOBUH COAEP/KAHUS
pacTeHHil Ha KOJTMYECTBO
YCTBUIL.

[IpakTuueckas pabora
«DyHKIHOHAIIbHAS
JAArHOCTUKA PACTEHUM MO
AKTUBHOCTHU
XJIOPOTLIACTOBY.
Uccnenosarensckas
paborta «OnpeneneHue
xjopoduina A u b,
OIIEHKA

pu 0eCIIOYBEHHOM
BBIPAIIBAHWH.

(hOTOCMHTETUYECKOU
AKTUBHOCTH PACTEHHUU U
(bakTOpOB, BIUSIONINX HA
HEe.

[TpakTuueckas pabora
«Anspanus, CO2 u O2.
JIpIxaHue pacTeHU».
[TpakTrueckas pabota
«/lpIxaHue pacTeHuni:
OIIEHKa UHTEHCUBHOCTH
JIIXaHUs PACTCHUU U
IJI0JIOBY.
HUccaenoBatenbckue
paboTsl «Bimsiaue
croco0a BhIpAIUBAHUS
(cocTaBa mUTATEILHOM
CMECH, CXEMbl BHECEHUS )
Ha POCT U pa3BUTHS
PAa3IUYHBIX PACTCHUI.




Tema 6.
KyabTypHble
pacTreHmust.
CoBpemeHHbIC
aACHEKTHhI CeJIeKINHU

(4 1)

Kak uenoBek cTan Ucnoib30BaTh
pactenus? CBs3b pa3BUTHUSA
LUMBHJIN3AIMHU YEJIOBEKA U
OJIOMAIIIHMBAHHUSI PACTCHUM.

JlomecTukanus.
HacnenctBeHHOCTD U
U3MEHUYHBOCTh — OCHOBHBIC
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
N3MEHUYHMBOCTD.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
n3MeHunBocTH. HykienHoBbie
KUCJIOTHI. JIokanu3anus
FEHETUYECKOT0 MaTepuasa B
KJeTKe. [leneHne KiIeToK.
Penmukanus JIHK. OcHoBHas
JI0TMa MOJICKYJISIPHOM OWOJIOTHH.
Tpanckpunuus. TpaHcnsauus.

Mytrannu.

D¢ dhexT OyTHIIIOYHOTO
TOPJIBIIITKA U TEHETHIECKOEC
pazHoobpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TEeHETUYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CTIOCOOBI

Juckyceus
«JloMmecTukanus, BCe JI
pacTeHus U KUBOTHBIC,
KOTOPHIE )KUBYT PSAIOM C
YEeJIOBEKOM UM
0JIOMalTHUBAIOTCS ?
MOo3KHO 1 cUUTaTh
TapakaHa 0JI0OMalllHEHHbIM
KUBOTHBIM?».
[IpakTrnueckas padora
«MoaudukanuonHas
W3MEHYHUBOCTH (JTUCTHS,
UTOJIKU C OJTHOTO JIEPEBA)».
[TpakTrueckas pabora
«"eH — UHCTPYKIIUS 110
cOopke KJIeTKH (Ha Oucepe
WJIH KOHCTPYKTOPE)».
[IpakTuueckas pabora
«MyTtanus Ha 6ytepOpoje
(J1IF000M 00BEKT M3
npenbiayien padboTsl, re
W3MCHECHHUE HHCTPYKITUN
MPUBEACT K UBMEHEHHIO
BHEIITHETO BHUIa OOBEKTA)Y.




COXPaHCHHS TCHETUYCCKUX
pecypcoB pacTeHwmid (eX Situ u in
situ).

3unauenue padbor H.M. BaBuiosa.

3aKOH rOMOJIOTHYECKHUX PSIOB.
L{eHTpbI TPOUCXOKIACHUSA
KYJIbTYpHBbIX pactenuit H.1.
Basunosa u [1.M. XXykoBckoro.

OCHOBHBIE METOBI CEIICKITHH.
I'ubpuauzanus. @opmel oTOOpA.

OcHOBHBIE HaNpPaBIICHUS
CEJICKIIUU: YIIYUIICHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTHUYECKUM M aOMOTHYECKUM
dakTopam.

Ectb 111 u3HB B mpooupke?
buotexHomorus KyabTypHBIX
pacTeHU.

Kak uenoBek moxet
MOJAU(PUITUPOBATH PACTEHUS?
I'eneTnueckoe pelakTUPOBAHUE.
CoBpeMeHHbIE MOIXO0AbI U
JIOCTUKEHUS TEHETHYECKOTO
pPEIaKTUPOBAHUS PACTEHUM.

[IpakTrnueckas paborta o
rpynnam «OTKya Ha
HAIINX CTOJIaX
(bPYKTHI/OBOIITH/3TaKN».
[IpakTrnueckas padora
«BpIpanmuBaem ropox. Kak
IIPOBECTH CKpPEIIMBAHUE Y
ropoxay.
UccnenoBarenbckas
pabota «BrIpamBanue
pacTeHul B IpoOUpKeE»
(MOXKHO BOCIOJIb30BaThCS
pe3ysbTaTamMmu
MPEABLTYIINX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB
JUIsl pacTCHU).
[IpakTruueckas pabora
«I"eHOMHBIE HOKHUIIBI
(MomenupoBaHue pabOThI
cuctembl CRISP-Cas)».




Tema 7.
PacTturenbHast

npoaykuus (6 1)

Han3emHbie U moa3eMHbIC
opranbl pactenuid. [ToGer u
BUIOU3MEHEHHEBIN IT00ET
pactenuii. CriocoObl
Pa3MHOKEHUS PACTEHUM.
[TonsiThe 0 KauecTBE MPOAYKTOB
nutanus. [IpoOaeMbl
KOHKYPEHIIMU OT€YECTBEHHBIX
MPOAYKTOB MUTAHMUS C
uMnopTHbIMU. Jloructrka
JIOCTaBKHU U CPEACTBA

COXpaHCHUA MPOAYKTOB IIMTAHUS.

Mukpo3eneHb: I0JIE3HOCTh U
TE€XHOJIOT UL

XUMHUYECKAN aHATU3
npoAyKuuu. OCHOBBI
CIIEKTPO(POTOMETPHH.
[ToTeHmomeTpwus.

Xpomatorpadusi.

[IpakTrueckas padora
«lIpenenbHO nOMyCTUMBIE
koHneHTparuu (1K) u
METOJIbI KOHTPOJIS
0e30MmacHOCTH
PaCTUTEINIbHBIX TPOTYKTOB
MATAHUS.
UccnenoBarenbckas
pabota «OneHka kauecTBa
BBIPAIICHHOM
MHUKpO3eJIeHN» (JIUOO CBOS,
a100 U3 MarasuHa).
[Tpaktrueckas pabora
«MeToabl OLIEHKU
Ka4eCTBa PaCTUTEIIbHON
NPOAYKIUU: XpaHEHUE U
COXPaHHOCTh MUTATEIbHBIX
BEIIECTBY (110 JOCTYMTHOMY
000py/TIOBaHUIO).
HccnenoBaTensckas

pabota «OnpeneneHue
BUTaMuHa C METOI0M
0o0paTHOTO TUTPOBAHUS B
JI0/IaX Ha Pa3HOM CPOKE
(cmocobe) XpaHeHUs».

Monyab «buorexnogorus» 7 kiaacc (34 gaca)

TeMmbl

OcHoOBHOE coaep:xaHue

JlesITEIBHOCTD

INKOJIBbHHUKOB




Tema 1.
BbuorexHosorus
4 v)

ITonarue OHMOTEXHOIOTUU. 3aUeM
YEIIOBEKY OMOTEXHOJIOTHH, B YEM
WX TIPEUMYIIIECTBO TIEpe]T
XAMHAYECKUM CUHTE30M. OCHOBHBIE
OMO000BEKTHI OMOTEXHOJIOTHU:
MIPOMBITIICHHBIC

MUKPOOPTAHU3MBI, KJIIETKH W TKAaHU
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,
OMOKaTaIN3aTOPHI.

CrIpbe /U1t OMOCHHTE3a U OIICHKA
ero OMOJIOTUYECKOU IIEHHOCTH.
OCHOBHBIE ICTOYHHUKH YTIIEPOIa,
azorta, ¢pocdopa, MUKPOIJIEMEHTOB.
HccnenoBadre HOBBIX HICTOYHUKOB
CBIpbs (BKJIFOYAsi BOMPOCHI €T0
MpeaABapUTEIbHON 00pabOTKH),
pa3paboTKa HOBBIX TUTATEITHHBIX
Cpell, B TOM YHCIIe BKIIFOYAIOIINX
OMOCTUMYJISTOPHI M IPyTHE
AJIEMEHTHI YIIPABJICHUS U
ONTHUMH3ALIUU [TPOIIECCOB
OouocuHTe3a. MeTo bl
ONTUMH3ALIUU TTUTATETBHBIX CPE/I.

[IpakTrueckas pabota
«IIpumepsl npuMeHenns
OMOJIOTHYECKHX
0O0BEKTOB B TBOCH
KU3HI.

Tema 2.
MuxpooOuoJiorus

(6 1)

[TonoxxeHne mpoKapuoTOB B
CHUCTEME OpPTaHUYECKOT0 MHUpA.
Ctpoenue 0akTepuanabHON KIETKU.
Knaccudukanus 6akrepuil.
Mopdonorus 6akrepuii. I[Tpocteie
M CIIO’KHBIE METO/IbI OKPAITMBAHUS
Oakrepuit. Dusnonorust 6akTepuii:
NUTaHHE, ABIXaHUE, POCT U
pa3MHOKEHHE. 3HAKOMCTBO C
TOMEHOM Apxeun
(9KCTPEeMO(HIIBHOCTS,
0COOEHHOCTH CTPOEHUS KIJIETKH).

IIpakTuka.
JlaGopatopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaKTEPHil.
Omnpenenenre Gopmbl
MIPETOKCHHBIX
KYJIBTYpP
MHUKPOOPTaHU3MOB,
HCIOJIb3YS MPOCTOU
METO/I OKPACKH.
JlaGoparopHas pabota
«Ornpenenenue Tuna




MOoJI0YHOKHUCI0€ U CHUPTOBOE
opoxxenue. dotorpodHbie U
XxeMoTpo(dHbIe OaKTEpHUH.
Kunerndeckoe onucanue mporecca
poCTa MUKPOOPTaHU3MOB.
DKCTOHEHIHAIbHAS MOJIEh POCTA.
KuneTtunka rudenu
MUKPOOPTaHU3MOB.

[TaTorenusie 6akTepun. YymHast
najgo4yKa ¥ YepHasi CMEpTh,
00TYyIU3M, CTOJIOHSK, TYOepKYyJIes.
Hctopus 60probI ¢
OakTepUabHBIMU UH(EKIHUSIMHU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OaKTEPHUHl.
MexaHu3MBbl JeHCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKaIus 6akrepuil. UYyBcTBO
KBOpYyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onvcaHue OMOCUHTE3A MPOTYKTOB
MUKpoopranusmamu. bakrepuu,
KOTOpBIE MOTYT pasiaraTh TUIACTUK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconraum
pPacTEeHH1 C MUKPOOPTraHU3MaMu

KJIETOYHOM CTEHKH
METO/I0M OKpaIlBaHUs
no I'pamy» (mpu
HaJM4YHH PEAKTHBOB).
JlaGoparopHas pabota
«IIpurorosnenune
MPYKU3HEHHBIX
IpenaparoB
MOJIOYHOKHCIIBIX
OaxkTepuiiy.

JlaGoparopHas pabota
«IToceB cMbIBa C pyK Ha
yamku [letpuy».
JlaGoparopHas paboTa
«BbliesIeHne yncTon
KyJIbTYphI OaKTEpUIA.
Merton pa3BeacHUN.
MeTo UCTOIIAIOIIETO
ITPUXay.

JlaGopaTopHas pabota
«Mopodonoruueckas
XapaKTepUCTUKA
BBIJICJICHHON YUCTOMN
KYJbTYPBI:
XapaKTepHUCTHKA
KOJIOHUH, (hopma
OakTepuil, TUI
KJIETOYHOU CTCHKM.
JlaGopatopHas pabota
«CpaBHeHuE pocta
MUKPOOPraHU3MOB Ha
qaIike 0e3 U ¢
n00aBICHUS
AHTHOMOTHKOBY.
UccnenoBarenbckas
pabota «Ilonck
MHKPOOPTaHU3MOB
00J1a1aroIIHIX
AHTAarOHUCTUYECKOU
AKTUBHOCTBIOY.
UccnenoBarenbckas




pabota «Brienenue
MOJIOYHOKHCIIBIX
OaxTepui,
UCCIICIOBAaHUE X




AKTUBHOCTI.
HccaenoBarenbckas
pabota «Briaenenue
OakTepuil MOJIE3HBIX IS
pacCTEHUI.




Tema 3.
JyKapHOTHYeCKHe
OpraHu3Mbl B
OMOTEXHOJIOTUH
(1ecHeBbIE TPUOBI,
AP OAKH,

BOJ0pOocH) (6 1)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTMYECKH aKTUBHBIX BEIIIECTB
OO0u1as xapakTepUCTHKA JPOXIKEH
caxapomuueToB. Mcropus
HCIIOJIb30BaHUs IPOXIKEN B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoJIoruu BUHOACTIHS U
XJIe0oIeyeHus,
CIICLIMATIM3UPOBAHHBIE PACHI
TposxoKei. MeTabon3M ApoxKKeH.
Peakiust cnupToBOTO OPOKECHHS.
[TosmyyeHnne BTOPUYHBIX
MeTabO0IUTOB B JposxoKax. JApoxiku
Kak MPOAYyLIEHThl OUOTOILIUB.
[Tonyuenue 1ieneBbIX OCIKOB B
TPOMOKAX.

Oco0EHHOCTH BEreTaTUBHOIO 1
MOJIOBOTO PAa3MHOKEHUS Y
TPOXOKEN, 3HAUYCHUE U3YUCHUS
MHMTO3a U IMTOKUHE3a JIJIs
ONTUMU3AIMHU MPOLIECCOB
KYJBbTUBUPOBAHUS IPOXIKEBBIX
IITAMMOB, IOHUMaHUS TTPUYKH
MATOT€HHOCTH JPOXOKEH U TpUloB,
noucKa MullieHen (PyHrunuIoB u
pa3pabOTKU HOBBIX JIEKAPCTBEHHBIX
MpernaparTos.

Bopopocnu — nepcnekTUBHbBIN
00BEKT IS IPOU3BOJICTBA OeliKa 1
yIJIeBOJ0B. buoTtexHomornyeckue
METO/Ibl OYMCTKHU TBEPABIX, KUJKUX
OTXOJIOB ¥ Ta3000pa3HbIX OTX0JIOB
pou3BoACTB. CTOUHBIC BOJIBI.
Cxembl 0UUCTKH. buouIbTpHI,
A’pPOTEHKH, METAHTCHKH,
OKCHUTEHKHU.

AKTHUBHBIN W U BXOJSIINE B HETO
MUKpOOpTraHu3Mbl. cnonib3oBaHue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX

BOA.

JlaGopatopHas paboTa
«IloacueT KiIeToK
IpOACOKEN B KaMepe
['opsieBay.

JlaGoparopHas pabota
«OOGHapyxeHHe
IPOAYKTOB CIUPTOBOTO
OpO’KEHUS: FITUIOBOTO
CIHUPTa U YTIEKUCIOTO
razay.

JlaGoparopHas pabota
«Habmronenue
pa3MHOKEHUS
JPOXIKEBBIX KIIETOK.
[TpakTrueckas padbota
«ITomyyenue TBOpOTa M
Keupa Ha OCHOBE
MOJIOYHOKHUCITBIX
OakTepuiny.
[IpakTnueckas pabora

«OCHOBHBIE BH/JIbI KBaca
U UX XapaKTEPUCTHKA»

«Apoxxu n
MOJIOYHOKHUCIIBIC
OakTepuu,
IpUMEHSIEMBbIE JIJIsI
MIPOU3BOJICTBA KBACay.
[IpakTuueckas pabora
«CpaBHUTENBHBIN
aHaJIN3 Pa3BUTHS
TPOXKKEN B adpOOHBIX U
aHa’POOHBIX YCIOBUSIXY.
[IpakTrueckas pabota
«MeTto1pl OLIEHKH
CBOWCTB
XJIEOOTIEKapHBIX
npoxokei. OCoOOeHHOCTH
MPUMEHEHUS




IPECCOBAHHBIX,
CYILIEHBIX U
WHCTAHTHBIX JPOKKEN».
UccnenoBarenbckas
pabora «Bnusinue
(U3UKO-XUMHUYECKHIX
(haKTOpPOB Ha KAYECTBO
OMOTEXHOJOTHYECKOMN
npoaykiuu (KBac,
kedup, coIp, Xj1ed 1
Ip.)».
HccnenoBaTensckas
pabota «Bnusinue
(U3UKO-XUMUYECKHUX
(dhakTOpOB HA POCT
Bojopociu (Chlorella
vulgaris)».

Tema 4.
Hacaencrsennas
uHpopmauus (4 4)

HacnencrBeHHOCTD U
W3MEHYHUBOCTb — OCHOBHBIC
CBOMCTBA KMBBIX OPTaHU3MOB.
N3menunBocTh. Buasl
U3MEHYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJIEICTBEHHOCTH U
U3MeHUYNBOCTH. HyknenHoBbIe
KUCJIOTHI. JIokanuzanus
FEHETUYECKOr0 MaTepuasa B
KJIeTKe. JleIeHne KIETOK.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJIIPHON OMOJIOTHH.
Tpanckpunmus. TpaHcnsuus.

Myranumu.

[IpakTnueckas pabora
«MoaudukamoHHast
U3MEHYUBOCTb (JIUCThA,
UTOJIKH C OJTHOTO
JepeBa)».
[TpakTuueckas pabora
«I'eH — mHCTpYKIMS 1O
cOopKe KJIEeTKH (Ha
oucepe i
KOHCTPYKTOPE)».
[TpakTuueckas pabora
«Myranus Ha
oyrepOpose (moboi
00BEKT U3 MPEIbIAYIICH
paboThI, rJ1e U3BMEHEHHE
UHCTPYKIUHU TPUBEJIET
K U3MEHEHHUIO BHEIITHETO
BH1a OOBEKTA)Y.




Tema 5.

BupycoJiorus (3 4)

[lonoxeHue BUPyCOB B CUCTEME
opranudeckoro mupa. CTpykrypa u
XUMHYECKUN COCTAaB BUPYCOB.
Knaccudukanust BUpycos.
Penponykuus BupycoB. Bupycer -
BO30yIuTeNN WHPEKIIMOHHBIX
6omne3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

[IpocmoTtp
JOKYMEHTAJIbHOTO
buapMa 0 BUpycax.
[IpakTnueckas padoTa.

«Meron pa3BeneHHI.

[IpakTuueckas padoTa.
«TurpoBanue
O6akTepruodarony.

CBOMCTBA, IPUMEHEHHE.
buonornueckue metoipl 60pbOBI €
BUPYCaMH.

Tema 6. I'ennas
HHKEHEPHS U

OMOTEXHOJIOTMH
(4 4)

OCHOBBI TEHHOW UHKEHEPUH.
Bexkropa. Cnenuduueckue
dbepMeHTBI OaKTEepHid.
buotexnonoruu npoaykuuu 0€IKOB
B OaKTepHAIbHBIX KYJIbTypax.
JlocTrkeHus reHHOW MHXKEHEPHUU U
ouorexuonornn. CRISPR/Cas —
CHCTEMA aIaTUBHOTO UMMYHHUTETA
Oaktepuit u apxeir. [MO. MeTtosl
nonyyenust I MO.

[IpakTrueckas padora
«OHI0HYKJI€a3bl
pecTpukiuu (padoTa ¢
HYKJIEOTUAHBIMU
MOCIIE0BATEIHHOCTIMU
Ha Oymare)».
[IpakTrueckas padora

«I"eHHbIE HOXKHUIIBI -
CRISPR/Cas
(MoneTupoBaHKe Ha
oymare)». Urpa-
nucKyccust: «Beiirpaii
IPaHT Ha CO3JaHue
I'MO».




Tema 7.
buorexHnosiornu B

I[OMCCTI’IK&HI/I}I OCHOBHBIX
JOMAIITHUX XNBOTHBIX

Huckycens
«JlomecTukaiys, Bce I
pacTeHus U )KUBOTHBIE,

’KMBOTHOBO/ICTBE COBPEMEHHBIC SKCIIEPUMEHTHI TI0

(4 u) JIOMECTUKAIIUY KUBOTHBIX (Jicuila, | KOTOPBIC KUBYT PATIOM €
HOpKa U JIp. — SKCIIEPUMEHTHI HCJIOBCKOM M
HAy4YHOU IIKOJIbI aKaJeMUKa OZIOMAIIHHBAIOTCA?

MO>XHO 11 cuUnuTaTh
bensiea). CoBpemeHHBIE METObI B
TapakaHa

KUBOTHOBO/ICTBE! TPAHCIUIAHTAIMS | (oo
SMOPHUOHOB, XUMEPHBIE KUBOTHBIC, | yrnor v 0
KIOHHPOBAHHC. [IpakTruueckas pabora
OcHoBHBIE 00JI€3HU KUBOTHBIX U «Meroauka
POJIb IIATOTCHHBIX KJIOHHUPOBAHHUA
MHUKPOOPTraHU3MOB H IIapa3UTOB B (MOI[GJ'II/IpOBaHI/IC Ha
pasBUTHHU 3200JI€BAHUI IOMALIHKUX | Gymare).
JKNBOTHBIX U OCHOBHBIX MCpPax HpaKTI/IT{eCKa}I pa60Ta
O0pBOBI C HUMU; POJIb TTOJIE3HBIX «CocraBiieHuE payoHa
MUKPOCUMOMOHTOB B OpPTaHU3ME MUTaHUS )KUBOTHOTO,
KUBOTHBIX. [Tos10KUTEIBEHOE 1 pacder pacxo/0B Ha
1mo00YHOE (OTPUIIATEIIBHOE) CoZIep KaHHE.
BO3/ICHCTBUH aHTHOMOTHUKOB Ha HccnenoBarenbekas
OpraHu3M B XOJ€E JICUCHUS pabota «OneHka
YKUBOTHBIX; LIETU U 3a7]a4H KauecTBa MOJIOYHOM
BeTepuHapuu. buorexHomorus TPOTYKITAK.
KOPMOBBIX TIPETNapaToB.

Tema 8. OCHOBHBIE METO/IBI CEJIEKIINU. [IpakTrueckas paborta

BuorexHosiornu B
pacTeHHueBOACTBE

I'mbpunuzanus. opmer ordopa.
OcHOBHbIE HaNPaBJICHUS

«BpIpammBaem ropox.
Kak nposectu




@)

CEJICKLIMU: YIIyUIlIeHHE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTHUYECKUM M aOMOTHYECKUM
dakTopam.

OCHOBHBIE MOJXO/IbI CEIEKIINU U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenui, [ mbpunnsanus,
oTHajeHHas THOpuan3anus,
UCKYCCTBEHHBIN 0TOOD, FE€TEPO3HUC,
TpaHchopMalusi, MyTareHes,
T€HETUYECKOE PEeaKTUPOBAHUE).
Uctopus cenexunn B Poccuu n
MUpE, UICTOPUS PA3BUTHSA
BaKHEUIINX COPTOB KYJIBTYPHBIX
pacTEHUN.

Kak uenoBek moxer
MOAU(PUIMPOBATH PACTEHUA?
I'ennas naxxenepus pacrenui: Uro
TaKO€ F€HETUYECKasi MHKEHEPUS
pactenuid. TpaHCreHHbIE pacTEHUA.
Meroasl nosydyenusi. OOpazoBaHue
OIyXOJIEN y PACTCHUM.
ArpobakrepuanbHas
TpaHnchopmarys: Ti-Tua3MuIbl.
I'enn T-JIHK.
MosnekynsIpHOT€HETHUECKUE
MEXaHU3MbI TpaHcpopMauu.
I'eneTnueckoe peakTUpOBaHUE.
CoBpeMeHHBIE TOAXOAbI U
JOCTH)KEHHUSI TEHETUYECKOTO
pPEIAKTUPOBAHUS PACTEHU.

EcTb 1m ku3Hb B ipoOupke?
buoTtexHoorHs KyJIbTypHBIX
pacTeHUN.

CKpEIlBaHue y
ropoxay.

[TpakTuyeckas padota
«I'eHOMHBIEC HOKHUIIEI
(MoenupoBaHUe
pabOTHI CUCTEMBI
CRISP-Cas).
HccnenoBaTenbckas
paboTta «BrIpamuBanue
pacTeHuid B IPOOHPKE»
(MOXHO
BOCIIOJIb30BaThCS
pe3yJibTaTaMu
MPEIBITYITUX
AKCTIIEPUMEHTOB IO
COCTaBJICHUIO
MUTATEIbHBIX PACTBOPOB
JUTSl pacTeHUM).

Moayab «MoJsiekyasipHble 0CHOBBI (PM3HO0JI0THH B (papMakoIorum» 8

KkJjacc (34 yaca)

TeMmbl

OcHoBHOE coaep:xaHue

JlesITEIBHOCTD

INKOJIBbHHUKOB




Tema 1.
dusznosornueckas

xumus (10 v)

BBenenune. buorennpsie 31eMeHTHI:
opranorensl: O, C, N, H.
AKTHBHBIE (JOPMBI KUCIIOPOA, UX
[IOJIyYEHHE, HEUTPpaIU3alusl.
Makpo3JIeMEHTBI: IIPOLEHT

HccnenoBaTenbekast
paboTta

«KonanuecTBeHHas
OOCHKAa COACPIKAaHUA
MHUKPOS3JICMCHTOB WJIN




COJIEp’KaHMS B OPTaHHU3ME,
BBITIOJTHsIeMas QyHKIIHS,
COJIep’KaHME B MIPOAYKTaX MUTAHUS.
Ca2+ - cBa3bIBaroIMe OCIIKH,
JETIOHUPOBAHUE KaJbIIUS,
peryJsius ypOBHS Kbl B
opraHu3Me: rOpMoHbI oyek. Mg —
CTpOeHHE XJIOpoduIa, €ro
AKTUBALIMS COJIHEUHOW SHEPTrHUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYJIaX COJIepIKaTCs,
BBITIOTHsIeMast QyHKITHS,
COJIEp’KaHME B MIPOAYKTaX MUTAHUS.
[TocnencTBus nepeo3upPOBKU
MUKpO3JieMeHTamMu. Fe —
YCBaMBAEMbI€ TUIIbI COCTMHECHUI
xenesa. [ 'eMonpoTrenHsl,
reMOITMaHuH, UTOXPOMBI. CU —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxaiiue Meab.
[Tatonornueckne CHHAPOMBI
Menke u BuiabcoHa, CBsI3aHHBIC C
MeTa00aIU3MOM Meau. TOKCHYHBIC
anemMeHTHl [lepuoanueckon
CHUCTEMBI JJIsl OpTaHu3Ma.
Bnusinne Henocratka Makpo u
MUKPOIJIEMEHTOB Ha KUBbIC
OpTaHU3MBI.

XKupsl. 3a0oneBaHus YEIOBEKA,
CBsI3aHHBIC C HAPYILICHUSIMU
KUPOBOTO OOMEHa.
JncmunuaeMun.

VrieBoapl. 3a00JIeBaHUS YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSMU
yTJieBOIHOrO0 oOMeHa. CaxapHbIii
Ia0eT.

benku. Ctpoenune. 3aboneBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyUIEHUsIMUA OEIKOBOT0 OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
Mexanusm aeiictus. Kimaccel

BUTAMHMHOB B MMUILIEBHIX
POYKTAX.

[IpakTnueckoe 3aHATHE
«KauecTBeHHbIE
peakiuu Ha
OpraHUYEeCKue
MOJIEKYIbD.

HpaKTI/IIKTCKOC 3aHATUC
«IACHATypanuus OCITIKOB)»

HpaKTI/IIK?CKOC 3aHATUC
((I/I?»YIIGHI/IG AKTHUBHOCTH
aMMJI1a3bD».

HpaKTI/I‘IGCKOG 3aHATUC

«Jlnanus (kmeroyka
Tpayoe)».




(hepMEeHTAaTUBHBIX PEAKIIU.

KodepmeHTsl.
BuTtamMuHBI )KUPOPaCTBOPUMEIE,
BoJtopacTBopuMble. [IpeBpamenue




BUTAMUHOB B aKTHUBHBIE (DOPMBI
KO(hepMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuuii. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
AMHUHOKUCJIOT. [ TIOKOHEOTEHE3.
CuHTE3 YIIIeBOIOB, OCIIKOB,
KUPOB. MeTaboIUTUYECKHE
3a0oneBanus. [IpakTuueckoe
3aHITHE: «pELICHUE 3a7a4 Ha
sHepreTudeckuii oomen» Kiertka.
[TonsiTue MeMOpanbl. yHKIIUN
MeMOpaH. Buzel Tpancniopra B
KIIETKY.

MeMOpaHHbIe OpraHOUbI.
3a0o0JieBaHNs CBA3aHHBIE C
HapylieHueM padoThl MEMOPAHHBIX
oprasesui, 60Je3HU HAKOIICHUSI.
THUIBI KOHTAKTOB MEX]Y KJIECTKAMH.
3HaYeHUE MEKKJIETOUHOU
KOMMYHUKALIMH JIJIS1 3[0POBbSI
OpraHu3Ma.

Anpo. YpoBHU ynaKOBKH
XpOMaTHHA. XPOMOCOMHBIE
teppuTopun. HemeMOpaHHbIe
OpraHOM/IbI.




Tema 2.
Mounexkyasipuas

ouoJiorus (10 4)

OCHOBHbBIC BEXU PA3BUTHS
MOJICKYJIIPHO# OMOJIOTHH.

HYKJ'IQI/IHOBI)IC KHUCJIOTHI.
OCHOBHBIC IMPUHOMUIIBI CTPOCHUS.
ManI/I‘{HBIC CHHTC3hbI. PCHJII/IKaHI/UI
— OCHOBA KJICTOYHOI'O ACJICHHA.

[IprHIMDE! permmkanuu. MyTanun.

UTo BBI3BIBAET U3MEHEHUS B
ctpoenun JTHK.

[IprHIMIIBI penapanny.
Tpanckpunus.

I'enernueckuii kox. TpaHCaALUA.
Opranu3aiusi reHoMa BUPYCOB
[IpoTBOBHUpYCHBIE CPEACTBA,
MEXaHM3MbI UX JCHCTBUS.
Opranusanusi reHoMa OakTepuit

[TpakTuyeckas padota
«Boiaenenune [JHK u3
OaHaHay.
[TpakTuyeckas padota
«Mopenn
JHKopuramm».
[TpakTrueckas pabota

((OHpe,ZleJICHI/Ie KadyCCTBa

npenapatoB [JHK ¢
MTOMOIIBIO
CHEKTPOPOTOMETPUI
(pu HaTMYKH
00opy1oBaHUA).
[IpakTruueckas pabora
«PerkaTuBHas
MaluHa (urpa-

AnTHOaKTEpUaIbHBIC TIPETapaThl.
Opranuzanus reHoma 3yKapuoT
I'eHOMHOE penaKkTHpOBaHHUE.

JIEMOHCTPALIUS )».
[TpakTrueckas padbota
«1P (Mmonens
aMIUIMpuKaius Ha
Oymare)».
[IpakTruueckas pabora

«Cuia mpomoTOpay.

[IpakTruueckas paborta
«Pemienue 3a1a4 Ha
T€HETUYECKUI KOI.
[IpakTrueckas pabora
«DonauHr OEIKOBY.
HccnenoBarenbckas
pabora
«PacnpocTtpanenue
AHTUOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTruueckas pabota

«PaboTa B COBpeMEHHBIX

TE€HETUYECKMX 0a3ax
na"Hbix. [IpoBenenue
In silico ananuza




OCJIENOBATEILHOCTEN
TE€HOBY.




Tema 3.

dapmMakoJ0rus
(14 a)

[Tonsatue o nekapcrBax. [IpuHIUIIBI
NOAXO0Ja K MIOUCKY HOBBIX
JIEKAPCTBEHHBIX CPEJICTB.

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKUHETHKA JICKAPCTBEHHBIX
BelleCcTB. BeackiBaHue
(abcopbuus) nexkapctB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpancnopT JiekapCTBEHHBIX
BeniecTB. ['eHbl 1 OenKu nepBoi
¢a3zb1 Ouorpanchopmaruu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
snuMuHaNMs. ['eHbl 1 OeIKu BTOpOi
¢a3bl buoTpanchopmaluu.
dapmakoanHamuKa. [ maBHoe n
mo0oYHOEe, pe30pOTHUBHOE U
MECTHOE, MPSAMOE, HETIPSAMOE U
pedaexkTopHoe neicTBUE.

HccnenoBaTenbekast
paboTa «DKcrepuMeHTa
10 OTIPEJICIICHUIO
TOKCUYHOCTH BEIIECTB
Ha apTEMUIHSIX».
[TpakTrdeckas pabota
«Kapra sxcnpeccun
n10(paMUHOBBIX U
CEepPOTOHHHOBBIX
PEIEenTOPOB B MO3Te
MBIIIIEI.
UccnenoBarensckas
pabota
«IloBeneHuecKe TECThI
Ha prIOkax Danio rario.
CeeTno-TemHas
KaMmepay.

Hccaenosarenbckas
pabota

«HOBGIIGH‘IGCKI/IG TCCTHI




Bubl B3anmMonencTBus JIEKapCTB.
CunHeprusM U aHTaroHU3M Ipu
COBMECTHOM JICICTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
TUIIBI KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KaTaJTUTUYECKHUE U CONPSKEHHBIE C
G-06enkaMu; BHYTPHUKICTOYHBIE:
LUATOIJIA3MATUYECKUE U SITIEPHBIC.
MexaHu3MBbl JTUTaHA-PELENTOPHOTO
B3auMoJieicTBUS. CeleKTUBHOCTh
(M30MpaTenbHOCTD) JEHCTBUS, CBA3b
«XHUMHUYECKAs] CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTB

DapmMaKoIOrHYE€CKON MOTYJISALUN
CHUHANTHYECKON XOJIMHEPTUYECKOU
nepenaun. MosiekyasspHbIN
MEXaHU3M JECUCTBUS U
(dhapMakoJIOTHYECKHE CBONCTBA
Mx011MHO0JI0KaTOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapenoa00HbIX CPEACTB.
®apMaKoJIOruuecKast peryJisius
AKTUBHOCTHU aJIPEHEPTHUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aJApeHO0JIOKATOPBI,
CHUMITATOJIUTHKH.

MonexkynspHas hapMakoIorus
AHTUAJJIEPTUYECKUX CPEACTB.
['mcTaMUHOBBIE pELIENITOPHI: THUIIHI,
MOJICKYJISIpHAsI OpTaHU3alIHsl.
Crabunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOCHHOCTH
KJIMHUYECKOTO MMPUMEHEHUSI, TOUKH
MIPUJIOKEHHUS JEUCTBUS
UHTHOUTOPOB JTUTTUTHBIX
MEJINaTOPOB.

MexaHu3M JEeUCTBUSL U TPUMEHEHNE

Ha peIOkax Danio rario.
OTKpBITOE MOJICY.

Hccaenosarenbckas
pabora

«HOBGIIGHH@CKI/IQ TECThI
Ha peIOkax Danio rario.
CraiiHO€ ITOBEICHHUEY.

[TpakTrdeckas pabota
«BnusHue agpeHannHa
Ha CepJICUHbIC
COKpAICHHSI
(mporpamMmHOE
oOecrieueHue)».
[TpakTrdeckas pabora
«['ucronoruueckne
npernapaTbl UMMYHHOR
CHUCTEMBI.
[TpakTudeckas pabota
«I'ucronornueckue
nperapaTsl HEpBHON
CUCTEMBD».




MPENapaToB, CTUMYJIUPYIOLIUX
POLECCHl UMMYHUTETA.
dapMaKoJIOru4ecKas







XapaKTEPUCTHKA UHTEPJICUKHUHOB:
MOJyY€HUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
maToU3HOIOTHN OCTPOHA30BOTO
OTBETA, MEIUALINS BOCTIAJICHUS.
MonekyIapHbIil MEXaHU3M
IPOTUBOBOCHAIIUTEIBHOTO
JIeHUCTBUSA
TJIFOKOKOPTHKOCTEPOUIOB,
HECTEPOUIHBIX
IIPOTUBOBOCIIAIIUTEIbHBIX CPEJICTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenaparax. Kiietounsli u
HEPBHBI HAPKO3.
dapMaKoJIOru4ecKast
XapaKTEPUCTHKA OTIEIbHBIX TPy
HapKO3HBIX CPEJCTB.
ITocnenoBaTrenpHOCTh IEUCTBUS HA

LEHTPAJIbHYIO CUCTEMY.

DU3NOIIOrMIECKUI COH; (ha3bl CHA.
Bunap! Hapymennit cHa [lonsitue o
MEJIMKAMEHTO3HOM CHE U
CHOTBOPHBIX IIpenaparax
(TUMTHOTHKAX ).

MosnekynsipHbIE aCTIeKThI
Honuuenuuu. OnuaTHbIe
peLenToOphl, UX TUIIBIL.
OHkedanuHbl U SHAOPOUHBI -
SHJIOTE€HHBIE JIMTAHAbI OTTMATHBIX
pELEenTOPOB.

AHTHUIICUXOTHUYECKOE JIEHCTBHUE,
BIUSIHUE HA QYHKIIUIO
AKCTPaANMPAMUIHON CUCTEMBI,
AMOIUOHAIIbHYIO cepy, PBOTHBIN
LEHTpP, ApTEPUATBHOE JIaBJIICHNUE,
LEHTP TEPMOPETYJIISALINU.
MousekynsipHble MEXaHU3MBbI
JIEUCTBUS HEUPOJIETITUKOB, BIIUSTHUE
Ha J0)aMUHOBBIE, CEPOTOHUHOBHIE,
aJpEHO- U TUCTAMUHOBBIE
pEUENnTOphl, UX AECUCTBUE HA
KJIETOYHbIE MEMOpAHbI, Ha




ACIIOHUPOBAHUEC TKAHCBBIX
MOHOaMHHOB.

HOTeHHI/IaH-SaBI/ICI/IMBIG HaTPHUCBLIC




KaHaJIbl KaK MHILIEHU IEUCTBUSA
MECTHBIX aHECTETUKOB. CTI0COObI
WHTHOWPOBAHUS
MOTEHIIMAI3aBUCHMBIX HATPHUEBBIX

KaHaJI0B MCCTHBIMH aHCCTCTHUKAMMU.

Monyab «MosieKyJasipHbIe 0CHOBBI cejleknum» 9 kiaace (34 yaca)

TeMbl

OcHoOBHOe coaepxaHue

JlesITEJIBHOCTD

INKOJIBHUKOB




Tema 1.
Mounexkyasipuas
ouoJiorus (10 4)

OCHOBHbBIC BEXU PA3BUTHS
MOJICKYJIIPHO# OMOJIOTHH.

HYKJ'IQI/IHOBI)IC KHUCJIOTHI.
OCHOBHBIC IMPUHOMUIIBI CTPOCHUS.
ManI/I‘{HBIC CHHTC3bI. PCHJII/IKaHI/UI
— OCHOBA KJICTOYHOI'O ACJICHHA.

[IprHIMDE! pernkanuu. MyTanuu.

UTo BBI3BIBAET U3MEHEHUS B
ctpoenuu JTHK.

[IpuHUIBI penapaiuu.

Tpanckpunius. [ eHeTH4ecKnil Ko.

Opranusanusi reHoMa BUPYCOB
[IpoTHBOBUPYCHBIE CPENCTBA,
MEXaHU3MbI UX JIEUCTBUSI.
Opranuzanus reHoMa OakTepuit

AHTHOaKTEepUaIbHBIC MpEnapaThl.
Opranusanusi FTeHOMa 3yKapuoT
I'eHOMHOE peTaKTUPOBAHMUE.

[TpakTuyeckas padota
«Brigenenune JIHK u3
OaHaHaY.
[TpakTudeckas padora
«Monens
JHKopuramm».
[TpakTuyeckas padora

((OHpe,ZleJICHI/Ie KadyCCTBa

npenaparos [JHK ¢
MOMOIIBIO
CHEKTPOPOTOMETPUI
(Ipu HATMYH A
000opy1oBaHUA).
[IpakTruueckas pabora
«PemmkaTuBHas
MalIuHa
(urpazeMoHCTpaLus )».
[IpakTrueckas padora
«I1P (Mmonenn
aMIUTU(UKALMS HA
Oymare)».
[IpakTrueckas pabora
«Cuna mpomMoTopay.

[IpakTruueckas padora
«Pemnrenue 3ama4d Ha
T€HETUYECKUI KOJI.

Tpaucsaus.
[IpakTrueckas paborta
«DonauHT OEIKOBY.
HccnenoBarenbckas
pabora
«PacnpocTtpanenue
AHTHOMOTHUKOPE3UCTEHT
HBIX OaKTepuiiy.
[IpakTrueckas pabora




«PaboTa B OBpeMEHHBIX
FeHEeTHYECKHUX 0a3ax
naHHbIX. [IpoBenenune
In silico ananusa
MOCJIC0BAaTEILHOCTEH
TCHOBY.

Tema 2.
MouJiekyJsipHbIe

OCHOBBI FeHETHKH
(10 g)

IIpenmer reneruku. Kparkas
UCTOpUS Pa3BUTHS IPEICTABICHUS
0 HacyeacTBeHHOCTH. OT reHa K
IIPU3HAKY: KaK PaCKpacuThb KOTa.
Uto Takoe npusHak? IIyTh OT reHa
10 npu3Haka. Myranuu. Amienu.
I'eTepo3UroTsl U TOMO3UTOTBHI.
JIOMUHAHTHBIE U PELIECCUBHBIE

AJIJICIIN.

I'enb1 cTpoAT OpraHusm.
BxitoueHue u BBIKIIIOUCHUE
6onpioro Habopa renoB. Kak
KJICTKH TTIOHUMAIOT, KAKHUEe T'eHbI
JOJDKHBI padoTaTh. J{MCKpeTHOE
HacJIeIOBaHUE TPU3HAKOB.
3akoHbl MeH1es: OJINH T'eH -
oauH npuszHak. Cxema
CKpElIMBaHus. 3aKOH
eMHOo00pa3usi THOPHUIOB MIEPBOTO
NOKOJIEHNA. 3aKOH PaCILEIUICHUS
IIpU3HAaKa BO BTOPOM MTOKOJICHUHU.
3akoHbI MeHIens: HECKOJIBKO
TE€HOB - HECKOJIBKO MPU3HAKOB.
JuruOpuaHoe CKpelMBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CIieryieHHOe
HaCJIEIOBaHHUE.

BzanmopericTBue reHos.

AJenbHOE U HealIeNIbHOE.
Onpenenenue nosa. [Tosossie
XpoMOCOMBI. CaMIIbl U CAMKH.
Brusare gakTopoB oKpyKaroIiei
cpenbl. XpOMOCOMHOE
omnpenenenue nojia. [lonoseie
xpomocomsbl. [Tpobiema

Ponesas urpa
«Anenny.
HccaenoBarenbckuii

pOeKT MyTareHHbIE
(bakTopsI.

Ponesas urpa «Cyas0a
KJICTKW.
I'enbIniepexOyaTEeNN.
IIpakTUueckoe 3aaHue
«AJTOPUTMBI 151
KJIETOKY.
[IpakTrueckoe 3aganme
«EnunooOpasue
MIEPBOTO MOKOJICHUS.
IIpakTUueckoe 3a7aHue
«Pacmieniienue Bo
BTOPOM TTOKOJICHU.
HccnenoBaTenbCcKuii
MPOEKT «3aKoHbI I
Menpems B
AKCIIEPUMEHTE.
[IpakTrueckoe 3ananue
«Pemetka Ilenneray.
IIpakTrueckoe 3aganue
«HacnenoBanue,
CIIETIJICHHOE C TIOJIOMY.
[IpakTrueckoe 3aHsTue
«B3anmopaencTBus
reHOB (MOAEIUPOBAHUE
CHHTE3a U TPaHCIOpTa
MIUTMEHTA B KJIETKY)».




JOTIOJIHUTEIBHOU X-XpPOMOCOMBI Y
KEHIIVH. TpexnBeTHbIC KOLIKH.




Tema 3.
Mounexkyasipabie

OCHOBBI CeJICKIUU
(14 9)

['eHbl B monyJIAuUsAX: BEIUKOE
paBHoBecue. [Tonymsinus. YacTtoTsl

BCTPCUYACMOCTH IIPpU3HAKaA 1 aJIJICIA.

VYpaBuenue XapauBaiinOepra.
[Tonynsuun MEHAIOTCS:
YUCJIEHHOCTb, MUTPALIMS U BBIOOD
cynpyra. @akTopsl, KOTOpbIE
BBIBOJIAAT MOIYJISIUIO U3
paBHOBecust XapauBaitnOepra.
Yucnennocts nonynsuuu. Ponesas
urpa «PpPeKkT oCHOBATEISD.
Hpeiid renos. Myrtanuu.
Hecnyuaitnoe ckpemuBanue.
N3omsust.

[Tonmynsunun MEHAIOTCS:
€CTECTBEHHBIN 0TOOp. MexaHusm
JIEUCTBUS €CTECTBEHHOT0 0TOOpA.
JBrKymuii oToop.
MoaudukaroHHas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOU(DUKAITMOHHON
u3MeHunBoctu. Hacnenoanue
KOJIMYECTBEHHBIX MMPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKHY.
CpenoBast ”BMEHYHUBOCTD
npusHaka. Koaddurment
HACJIEyEeMOCTH Tpu3HaKka. OTBer
Ha otOop. [lonck reHon
KOJIMYECTBEHHBIX MMPU3HAKOB.
OnHOHYKIECOTUAHBIE BAPUAHTHI
reroB. JIHK-uun. ITonHOreHOMHBIN
aHanu3 accoruanuid. «OMbD» Haj
renomoM. [loctrenomHas spa.
O6patHas reneTnka. « OMHUKCHBIE
uccnenoBanus. [Iporeom,
MeTa0o0M. JloMmecTuKanus u
LHEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toucku pactenuii ¢
«XOPOIIMMUY» MPU3HAKAMHU JIJISI
yenoBeka. LleHTpbl reHeTUYeCcKoro
pasHooOpasus. Hukonaii iBanoBu4
Basunos. Cenexkuusi.

[IpakTUueckoe 3aganue
«YacToTn! annenen,
TE€HOTHUIIOB U
(hEeHOTHUIIOB.
Uccaenosarenbckui
IIPOEKT «AHAIIN3
TE€HETUYECKOU
CTPYKTYpPHI TOMYJISLINU
(Ha OCHOBE 3aKOHA
Xapnu-Baiinbepra)».
Ponesas urpa «9ddexr
OyTBLJIOYHOTO
ropJsliika». Ponesas
urpa

«EcTecTBeHHBIN 0TOODY.
UccnenoBarenbckue
paboThI
«MoaudukarmoHHas
M3MEHYUBOCTh PACTCHUI
B Mpe/ieiax Ballero
MECTa KUTEIIbCTBA.
[IpakTyeckoe 3agaHue
«ATPOHOMBD.
[IpakTrueckoe 3ananue
«I'oMo0OTHYECKHE PSAIBI
HACJICJICTBEHHOM
M3MEHYUBOCTH.




KomOunanuonnas u rubpuaHas
ceneknus. ['erepo3uc.




CoxpaHUTh U U3YYUTh T€HBI, YTOOBI
MeHATh Oynyuiee. Kak npaBuiibHO
XpaHuTh rensl. Komteknun
TEHETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTukym u/unu
UCCIIEN0BATEIbCKUI TPOEKT:
Metoap!l KyJIbTUBHPOBaHUS IN VItro
JUISl COXPAHEHUS TEHETUYECKUX
PECYpPCOB pACTEHHUM U JUIS
YCKOPEHHOM CEJICKIIUH
['eneTnyeckue NEeHTPHl B HALIEN
cTpane. I e 3anumMarorcs
TEHETUKOW U TCHOMUKOM ISl HY K]
CEJIbCKOI'0 XO35MCTBA.
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