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AKTYyaJIbHOCTh M Ha3Ha4YeHHe mporpammal. [Iporpamma paspaborana B
COOTBETCTBHUH ¢ TpeOoBaHUsAMU DeepanbHOr0 rocyAapCTBEHHOTO
00pa30BaTENbHOrO CTaHAAPTa OCHOBHOTO 0011Iero 00pa3oBaHMsl, OpUEHTUPOBaHA
Ha o0ecreueHne UHIMBUYaIbHbIX OTPeOHOCTEN 00yUaoMXCsl U HAaIlpaBJIeHA
Ha JOCTHKEHUE TUIAaHUPYEMBIX PE3YJITATOB OCBOEHUS ITPOrPaMMbl OCHOBHOTO
o011ero 06pa3oBaHus C y4€TOM BbIOOpa yYaCTHUKAMU 00pa30BaTeIbHBIX
OTHOILIEHUI KypCOB BHEYPOUHOU JIEATEIIBHOCTH. JTO MO3BOJISIET 00ECTIEYUTh
eAUHCTBO 00s13arenbHbIX TpeboBanuii ®I'OC Bo BceM MPOCTPAHCTBE MIKOJIBHOTO
oOpa30BaHMsI: HE TOJIBKO Ha YPOKE, HO U 3a €ro IMpe/ieaMH.

AKTYyaTpHOCTh peai3aiiyl TaHHOK TPOrpaMMbl 00YCIOBJICHA CaMOn
0COOEHHOCTHIO TPOEKTHO-UCCIIEA0BATEILCKOM IEATEIbHOCTH. JTa IEATeIbHOCTh
JISKUT B OCHOBE MTO3HABATEIILHOTO HHTEpeca peOeHKa, ABJISIETCS 3aJI0rOM YMEHHUS
IJIAHUPOBATH JIFOOBIE IEUCTBUS M BAXKHBIM YCIIOBHEM YCIICITHOMN peau3aiuu
uzeit. JIroOble N”3MEHEeHHsI COBPEMEHHOTO 00IIECTBA CBSI3aHbI C MPOEKTAMHU U
UCCIIEIOBAaHUSIMU — B HAyKe, TBOPUECTBE, OU3HECE, OOIIECTBEHHOU KU3HHU.
[TorTOMY BaXHBIM AJIEMEHTOM Pa3BUTHUS JTUYHOCTH 00YyYaIOIIETOCs SABJISIETCS
dbopMUpOBaHHE OCHOBHBIX HABBIKOB IPOEKTHO-UCCIEI0BATEIHLCKOM
JEATEIIbHOCTH.

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

JJ1s TOJTHOTO y4eTa MOTpeOHOCTEN yJallluXcsi B MpOorpaMme UCIIOJIb3YyeTCs
nupepeHInpPOBaHHBIN MOIX0/, YTO CTUMYJUPYET YYAIIEroCs K YBEIUYEHHUIO
NOTPEOHOCTH B UHAMBUAYAJIbHOM, UHTEIJIEKTyaJIbHOW M TO3HABATEIbHOMN
NEATEIIbHOCTH M PAa3BUTHIO HAYYHO-UCCIIEN0BATENBCKUX HaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAHHOI B MEPBYIO OUYEPEIb MIKOJbHUKAMHU, KOTOPbIE UMEIOT
CTOMKHMM MHTEPEC U COOTBETCTBYIOLIYIO MOTUBALIMIO K U3YUYEHUIO ITPEIMETOB
€CTECTBEHHO - HAYYHOI'O INKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJIOTHSM.

B noipocTkOBOM BO3pacTe ydaiiuecs: IposIBISIOT CBOIO 3aUHTEPECOBAHHOCTD
B TOM WJIM WHOM 00JaCTH 3HAHWH, HAYYHOM HaIPaBJICHUH WX MTPO(PECCHOHATILHON
JeATeIbHOCTH. TakuM 00pa3oM, MPOUCXOIUT (POPMHUPOBAHKE TTO3HABATEIIHLHON U
poecCHOHANBHOM COCTABIIAIONICH JTNYHOCTH, TTOMOTAET yJyaIieMycs B
oTpeieieHUH OyayIIEero KU3HEHHOTO MyTH U B Po(deCcCUOHATHLHOM BBIOOpE



nocie OKOH4YaHusl Kokl [Iogo6HOro posa 3anHTEPEeCOBaHHOCTh 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.

ITporpaMMa HaresieHa Ha IOMOIIb PEOEHKY B OCBOEHUHM OCHOB OpPTaHU3aLNAN
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 M3y4E€HUU UHTEPECYIOLIEH ero 00J1IacT €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 ce0s1 yMEHUE BUJETh U aHAITM3UPOBATh
pOo0JIEMBI, HYKJIaIOIIHUECS B PEIICHUH, YMEHHE JI€TaJIbHO MPOpadaThIBaTh U
peanu30BbIBaTh CIOCOOBI pa00THI C HUIMH, YMEHUE IJIaHUPOBATH COOCTBEHHYIO
paboTy M CaMOCTOSITEILHO KOHTPOJIMPOBATh CBOE NPOABUKEHUE K KEITAEMOMY
pe3ynbTary;

— HaBbIKa T€HEPUPOBaHUS U 0(OPMIICHUSI COOCTBEHHBIX UJIEH, 00JI€UeHNs X B
yIOOHYIO Ul pacpocTpaHeHus popmy;

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

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

— HaBBIKa MyOJIMYHOTO BBICTYIUICHUS Tepe]] O0JIBbIION ayIUTOPHUEH,
apryMEHTHPOBAHUS U OTCTAUBAHMS CBOECH TOUKHU 3PEHUSI, OTBETOB HA BOMPOCHI
CBEPCTHUKOB U B3POCIIBIX, YOSKICHHS APYTUX B CBOEH MPABOTE, MPOJIBIIKECHUS

CBOUX MJCH;

— HaBbIKa pabOTHI CO CTEHMAIN3UPOBAHHBIMU 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 6ylleT
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



MOJIy4aJl 3HAHUS B TOM YHMCJIE U Y€PE3 BBIITOJIHEHHE MPAKTUYECKOr0 3aJaHus,
JieJ1ajl BBIBOJBI M YMO3AKIIFOUEHHUS! HA OCHOBAHHUU CBOETO MCCIIEI0BAHUS, YUHIICA
CPaBHUBATb €r0 PE3YyJbTaThl C TEOPETUUECKUM MATEPUATIOM U UCCIEIOBAHUIMHU
JPYTUX MIKOJbHUKOB. TakuM 00pa3oM, IIKOJIbHUK OCBOUT OCHOBBI IIPOEKTHO-
UCCIIEIOBATENBCKOM IEATEILHOCTH U MPUOOPETET HABBIK KPUTHUECKOTO
OTHOULIEHUS K MaTepHuaiy.

[Tporpamma pazburta Ha MOIYJIH, KOTOPbIE MOTYT OBITh MCIIOJIB30BAHbI JINOO
4acTUYHO, 1100 MOTHOCTHIO. Tak Moaysb «Kak >KMBOTHBIE U pacTeHUS
IPUCHOCAOIMBAIOTCS (IBOIFOLMOHHAS KOJIOTHS) PEANOJIaraeTcs A U3yYeHUs
B 5 uim 6 knacce B TeueHue oHoro rojaa (34 daca 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 roj]). Bo BTopom ciyyae BO3MOKHO MPOX0KIEHUE 000X MOLYJIEH
(«OcHOBBI pacTeHHEBOJICTBA» B 7 WiH 8 kiacce, «buotexHomorun» B 7 uiu 8
KJj1acce). AHaIOrM4HO MOAYIH «MOJEeKyJIIpHbIE OCHOBBI (PM3HOJIOTUU U
dbapmaxosiorun» u «MoJIeKyJIIpHbIE OCHOBBI CEJIEKIIMI pACCUMTaHbl HAa 68 YacoB
Y MOT'YT OBITh peaJIM30BaHbl B TCUCHUH 2X JieT (110 34 yaca B roj) WU B Te€UeHUHU 1
roga (68 yacos B roja). Bo Bropom ciryuae BO3MOKHO MPOXO0KIEHUE 000UX
MoayJiel («MoseKyspHbIE OCHOBBI CeJIeKITUN» B 8 kiacce, «MoeKysipHbIe
OCHOBBI (hU3HOJIOTUU U (hapMaKoJorun» B 9 kiacce).

Mo’kHO peKOMEeH10BaTh UCOIb30BaTh MOAYyH «Kak )KMBOTHBIE U pacTeHUs
npucnocadbauBaroTcs», «OCHOBBI paCTEHUEBOICTBA», «MOJEKyIsIpHbIE OCHOBBI
CeJIEKIIMM» B Ka4eCTBE HEIPEPhIBHOIO 00pa3oBaTeIbHOrO KA (5-9 kiacc o 1
Yacy B HEZIEJI0) JUIsl KJIACCOB arpoOMOTEXHOJIOTHYECKOM HAallPaBIeHHOCTH.
Monynu «Kaxk ’KHBOTHBIE U pacTeHUS MPHUCTIOCA0INBAIOTC», «broTexHomOTHI» U
«MounekysipHbIE OCHOBBI (PM3HONIOTHH U (HapMaKOJIOTUN» B KA4eCTBE
HEIMpPEepbIBHOTO 00pa3oBaTesbHOTO 1uKia (5-9 knacc no 1 yacy B HeAento) s
KJIACCOB OMOTEXHOJIOTMYECKOI0 MIM METUIIMHCKOTO HAIIPaBICHUM.

B3aunmocBsa3b ¢ nporpammoii Bocnuranus. [Iporpamma kypca
BHEYPOUYHOU JIEATEILHOCTH pa3padoTaHa ¢ y4€TOM PEKOMEH AN TPUMEPHOI
IPOTrPaMMbI BOCIIUTAHUS, YAUTHIBAET MICUXOJIOTO-TIEIATOTHIECKHUE OCOOEHHOCTH
JTAHHBIX BO3PACTHBIX KaTErOpUil. ITO MO3BOJISIET HA MPAKTUKE COCTUHUTH
OOYYaroIIyI0 U BOCIUTATEILHYIO JESTEIHLHOCTh I€/1arora, OpUEHTUPOBATH €€ HE
TOJIBKO Ha UHTEJJIEKTYaJIbHOE, HO M HA HPABCTBEHHOE, COLIMATIbLHOE PA3BUTHE
pebeHka. ITo MpOsBIISETC:



— B IPUOPUTETE JUYHOCTHBIX PE3YJIBTATOB PEATU3ALNN TPOTrPaAMMBI
BHEYPOUHOM JIESITENBHOCTH, HAIEANINX CBOE OTPAXKEHNUE U KOHKPETU3ALUIO B
MIPUMEPHOM MTPOTPaMME BOCITUTAHUS;

— B BO3MO>XXHOCTU KOMILJIEKTOBAHHSI Pa3HOBO3PACTHBIX TPYIIIT JIS
OpraHu3anuu NpoPoprUeHTAUOHHON IeATeTbHOCTH KOJIbHUKOB,
BOCIIMUTATENBHOE 3HAYEHUE KOTOPBIX OTMEUYAETCS B IPUMEPHOM ITPOrpaMMme
BOCITUTAHUS;

— B UHTEPAKTUBHBIX (OpMax 3aHATUN AJIs MIKOJbHUKOB, 00ECIIEUNBAIOIINX
0O0JIBILIYIO UX BOBJIEUYEHHOCTh B COBMECTHYIO C IIEAArOrOM U JPYTUMHU JETHMU
JeSITEIbHOCTh U BO3MOXXHOCTh 00pa30BaHUsl Ha €€ OCHOBE JIETCKO-B3pPOCIIBIX
OOIIHOCTEH, KIII0UEBOE 3HAUEHNE KOTOPBIX JIJIs1 BOCIIUTAHUS MOJYEPKUBACTCS
IIPUMEPHOM ITPOrPaMMON BOCTIMTAHUS.

OcoGennocTu padoThl yuuTe s M0 MporpamMme. 3ajiaya yUuTessi COCTOUT B
TOM, YTOOBI CONPOBOXKAATH MPOLecC NPO(HECCUOHATBHOW OpUEHTAIH
HIKOJIbHUKA, PACKPbIBask MOTEHIHAJ Ka)KIOr0 Yepe3 BOBJICUECHUE B
MHOT000pPa3HYIO JEATENbHOCTh, OPraHU30BaHHYIO B pa3HbIX (opmax. [Ipu sTom
pe3yapTaTOM pabOThl yUUTEINS B IEPBYIO OUEPEb SBISIETCS TUIHOCTHOE PA3BUTHE
ydanierocs. JINWHOCTHBIX pe3yNbTaTOB YUUTENb MOKET JOCTHYb, yBIICKAas
y4eHHKa COBMECTHON M HHTEPECHON UM 000UM eI TeIbHOCThIO, YCTAHABIUBAS BO
BpeMs 3aHATHI T0OpOKenaTenbHYI0, TOAIEPKUBAOIILYIO aTMOC(hepy, HaChIIIast
3aHATUS LEHHOCTHBIM cojepkanueM. [IpumepHas cxema npoBeeHHsl 3aHATHI 110
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 OKOHYaHHUU TPEIJIOKHUTH JACTAM, KOTOPHIE 3aMHTEPECOBAINCH JaHHBIM
HKCIIEPUMEHTOM, pa3BUTh €ro B HCCIEAOBAaTEIbCKUN mpoekT. [ns sToro
HEO00X0MMO 00CYAUTh 0OBEKTHI, KOTOPhIE YICHUK OYJET UCCIEN0BaTh, COCTABUTh

IIaH SKCIICPHUMCHTA.

5. [lomoub y4eHHKY MpOaHATU3UPOBATH PE3YIbTaThl SKCIIEPUMEHTA.



OueHHTh pe3ysIbTaThl MPOEKTHO-UCCIIEA0BATENbCKON JEATEIbHOCTH
IIKOJIbHUKOB MO>KHO B ITPOIIECCE 3AIIUTHl UMU CBOMX pabOT B paMKaX IIKOJIbHOM
HAyYHOIPaKTUYECKON KOH(epeHIIUH.

COJIEP KAHUE KYPCA BHEYPOUYHOM
JAEATEJBHOCTHU

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

CBoJicTBa U CTPOCHHE KUBBIX OPraHU3MOB (CTpOeHue KJIEeTKH). Bua, ocoOb —
OpraHu3M Kak eJlMHas cucteMa. Ananranuu (npucnocodnenus). [lonarue
roMeocTasa KUBoro opranusma. CriocoObl €ro noiAep>KaHusl.

[Tonarue BapuaTUBHOCTH Npu3Haka. MccnenoBarenbckue padotsl «Bee nu
(cunu1bl, O€NKU, Oepe3bl U T.1.) oauHaKoBbie? DOTOKBECTY.

Orpanudenust Mopdoiaoruueckux v ¢puznosornyeckux aganramuuii. [louemy
OpraHU3MBbI HE CTAHOBATCS OECKOHEUHO OOJIBIIUMH, MAJICHbKUMU, 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,
anTpornorenssie). [IlpuMepsl a0MOTHUECKUX (PAKTOPOB, OKA3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEJEATEIbHOCTD JKUBBIX OPraHU3MOB: TEMIIEpaTypa, CBET,
BIaXHOCTh. [IpakTnueckoe 3anstue «LBeT u Temno» (KyOuKH Jbaa B3BECUTD,
NOJIOKUTH B yalku [leTpu Ha pa3HoLBeTHYIO Oymary, uepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObIcTpee pacTasii). [IpakTuyeckoe 3anstue «4To pacTBopsieTcs B
Bozie» (dKcriepuMeHT «OKuakuit gom»). [Ipaktudeckoe 3anstue «Auddysus
BEILECTB B BOJIE (PacTBOPHI)», «JIBUkKEHUE pacTBOPOB MO LBETKY». [IpakTnueckoe
3ansTue «Jlen miaBaet B Bojie (alicOepru, 3aMep3aHue BOJIOEMOB)».
[Ipaktuueckoe 3ansTue «Jlex npu 3amep3aHuu pacmupsieTcs» (pa3pylieHue
KamHs (IT0YBO0OOpa30BaHUE), 3aMEP3aHUE KIETOK).

OcCHOBHBIE 3aKOHOMEPHOCTH MTPUCIOCOOJICHHUS )KUBBIX OPTAHU3MOB K
abuotndeckum ¢aktopam. [IprucrnocobieHuss K OCHOBHBIM a0MOTHYECKUM
dakTopaM: Temneparypa, BIaKHOCTb U cBeT. [IpakTuueckoe 3ansatue «I1lyda»
(xyOuKHM JIb/1a 3aBEepHYTH B pa3HbIil MaTepual, B3BecuTh). [IpakTuueckoe 3aHsATHE



«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 MJIM UCKYCCTBEHHBIX YCIOBUSIX» (Ha
JIOCTYITHOM MaTepuaie).

3. Bzaumooeiicmeus »ncusvix opzanuszmos (4 uaca)

buoTtnueckue pakTopsl. 3aKOHOMEPHOCTH Pa3BUTHUSL MEKBHUI0BBIX
B3aMMOOTHOIIEHUH. KoaBomonus (XUITHUK-KEPTBa; Napa3sUT-X0351uH) DBOJIOLUS
cTpareruii AoObiBaHus nmuuy. ConuanbHOCTh. Bunbl-Beenenusl. [lepeuenn
pactenuiiBpeauteneil. MiccinenoBarennsckas padbora «Habmonenus 3a
B3aMMOOTHOIICHHUSIMU KUBOTHBIX MPU JOOBIBAHUU MULIU (KOPMYIIKH JJIS IITHIL,
JUTSl TOPOJICKHUX MM CEITbCKUX KUBOTHBIX ). BeO-kamepri». MccnenoBarenbckas
paborta «PacrpocTpaHeHre BUJOBCUHAHTPOIIOB B HAaIlIe MECTHOCTI.

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

AnTtponioreHnsie ¢akTopsbl. [IpaBaa iau, 4To NEPBOOBITHBIC JIIOAM KU B
rapMoOHUHM ¢ Tpupoaoi. OgoMalIHUBAHUE U TPUPYUEHUE )KUBOTHBIX U PACTCHHUM.
3adem criacaTh BRIMUPAIOIIKE BUIbI, KaK 3TO AenaTh. KyabTypHble pacTeHUS U UX
nukue mpeaku. [ToueMy BakHO WX COXpaHATh. PasHOOOpa3ue KyJIbTYpPHBIX
PacTEHHI U X 3HAYEHUE B )KU3HU 4yenoBeka. KpacHas kHura Bamen TeppuTOpUH.
Oco0060 oxpaHsieMble TePPUTOPUH, 3anI0BeTHUKN Poccun u mupa. [IpakTudeckas

pabora «Pa3Hoo0Opa3ue KyJIbTypHBIX PACTEHUI B BAllleM PETHOHE».

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
Oropa3zHo00pa3uIo KU3HEHHBIX (OPM, MTOBEACHYECKUX MPUCIIOCOOICHUH,
Moau(pUKAIIMOHHAS U3MEHYMBOCTH (Ha 6a30BOM ypoBHE). PacTuTtenpHbIe

COO6H_ICCTBa 1 UX TUIIbI. Pa3BUTHE U CMEHBI PACTUTCIIbHBIX COO6H_I€CTB.



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

Monyab «OcHOBBI pacTeHHEBOACTBA» 6 Kiacc (34 yaca)

1. Beeoenue ¢ pacmenuesoocmeo (1 uac)

YTo-Takoe pacTeHUEBOJICTBO: OCHOBHBIE (DAKTOPHI BhIpALIIMBAHUS PACTECHUM.
Hctopus pa3BuTHs arpoXxuMudeckux 3HaHui (padotsr M.B. Jlomonocoga, HO.
JIubuxa, byccenro, B.B. [lokyuaeBa, K.A. Tumupssena, [1.A. Kocteruena, /I.H.

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

IIpaBuiia MOCTaHOBKH arpo3KCIEpUMEHTOB. IlocTaHOBKA SKCIIEPUMEHTOB €
pacTeHusIMUA. BBIOOp TEMBI, COCTaBIECHUE TUIIOTE3bI, LIEJIN U 33/1a4 IKCIIEPUMEHTA
10 BBIPAILIMBAHHUIO PACTEHUN B KOHTpOJIUpyemoi cpene. KoHTpoau, noBTOpHOCTH,
IIpoBeneHue dKcepuMenTa. [lnanuposanue sxcnepumenta. OLEHKa PE3yJIbTaTOB
sKkcniepuMenTa. Mccnenoparenbckas padbora «DakTopsl, BAUSIONINE HA
popacTaHue ceMsiH (POCT IPOPOCTKOB)».

OcBoeHHE TEXHOJIOTUH KpYTJI0TOJUYHOT'O BhIpAIUBAHUS CAJIaTOB 1 MUKPO3CJICHU

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, SJIEKTPONPOBOAHOCT U pH
pactBopa. Poip XUMHUYECKUX 3JIEMEHTOB B MUTaHUU pacTeHuil. [lonyuenue
MATATENIbHBIX BEIIECTB pacTeHUsIMH. [IpakTuueckas padora «CXeMbl
MATATEIIbHBIX PACTBOPOB. Pacuer 103 ynoOpeHui j1s MUTATeIIbHBIX PACTBOPOBY.

VY 1o6peHusi: opraHm4ecKue, MUHEpaJIbHbIE, MUKpOOHOJIOTHYecKue. THUrbl
NUTaHUS pacTeHUui. Bo3ayiiHoe u MUHEpalIbHOE (KOPHEBOE) MUTAHUE PACTECHUM.
TpaHCHOPT MUTATEIBHBIX BELIECTB PACTCHUM: BOCXOISIIUN U HUCXOISIIIUN TOK.
Baxneiimme kanuiineie, GocPopHbIC U a30THBIE YIOOPEHUS, UX CBOMCTBA.
[IpocTeie u croxHubie ynoopenus. [Ipaktudeckas padora «IIpaBuna cMemmBaHus
ynoOpenuit» [Ipaktudeckas padora «Ilutanue pacTeHui: TEXHOJIOTUS
MIPUTOTOBJICHUS MUTATEIBHBIX PACTBOPOB JJISI Pa3HBIX KYJIBTYP».



PocT 1 pa3BuTHE pacTeHMIi: 3TANbl OHTOTeHE3a, (PaKTOPHI, BIUSIONINE HA POCT
pacTeHui: CBET, TyCTOTa MOCaI0K, MuTaHue, cyocrpar. [Ipaktuueckas padota
«MOHUTOPUHT MUHEPAIBHOTO MUTAHUS PACTEHUI».

Oco0eHHOCTH TUTAaHUSI PACTEHUM a30TOM. A30T U €ro 3HaUCHHUE B KU3HU
pacteHuit. @opMbI a30Ta U UX MPEBPAILECHUE B ITOYBE.

Nctounuku dochopa aiist pacrenust. 3HaueHue hocdopcoaepkaiimx cCoeTMHECHUN
B KJIeTKe. PoJib Makposprudeckux coequHeHnuid pocdopa B 3HEPreTHICCKOM
oOMEHE.

Bnusnue kanust Ha pu3nyeckre CBOWCTBA MPOTOIIa3Mbl, HA (PEPMEHTHI
YTIEBOJAOPOJIHOTO 0OMEHa, CUHTE3 OeJIKOB U Jip. Porb kanus B nojaepxaHuu
MOHHOTO OajaHca B TKaHSX, B IIPOIIECCAX CAMOPETYJISIINH.

PerynsropHas u cTpyKTypooOpa3oBaTelibHas poJib KaJIbIHsl. Y4acTue B
00pa30BaHUU KJIETOYHOW CTEHKH, MOJICPKAaHUU CTPYKTYpbl MEMOpaH U
PEryJIsius UX TPOHUIIAEMOCTH.

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

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

MuxkpooanemenTsl. [IpencraBienus 0 poiar MUKPOIJIEMEHTOB B METa00JIU3ME
pacteHuit. OCOOEHHOCTH MOCTYIUICHUSI MUKPOAJIEMEHTOB B pacTeHusi. CuHepru3m
Y aHTaroHU3M 3JIEMEHTOB MTUTAHUS PACTECHUIM.

PactuTenpHas quarHocTUKa M METOIBI MASHTU(PUKAIIMN He0CTaTKa/M30bITKa
aneMmeHTOB nutanusl. [IpakTrueckas paboTa «PacTurensHas TUarHOCTHKAY.

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. CTUMYJISITOPBI pOCTa — PUTOTOPMOHBI
(aykcuHbl, THOOCPEIUTMHBI, IMTOKUHKHBI). THTHOUTOPHI pocTa pacTeHuit: 1.
npupoiHbie (a0CIIM30Bast KUCIOTa U HEKOTOPhIE (DEHOJIbHBIE BEIIECTBA
(uKyMapoBasi, KOpHYHasi, CAIMIUIOBAs K-ThI), 2. CHHTETHYECKHE (MOP(HAKTHUHBI,
peTapAaHThl, 1e(OIMaHThI, J€CUKAHTHI, repOuIuabl). DUTOMOHUTOPHUHT U OLIEHKA
coctosinug pacteHuil. CoBpeMeHHbIe ciocoObl MOHUTOpUHTA. [IpakTHueckas
pabota « PUTOMOHUTOPUHT U OLIEHKA COCTOSIHUS pacTeHu. CoBpeMEeHHbIE
CIIOCOOBI MOHUTOPHUHT Y.

UccnenoBarenbckas padota «BiusiHue rerepoaykcrHa Ha mpopacTtanue (pocT Ha
Pa3HBIX CTA/IUSX, B PA3HBIX YCIOBUSX) PA3IMUHBIX PACTCHUNY.

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

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

5. Boonas, necuanas u nougeHHasn Kyjabmypol, UX NpUMeHEHUE 8
svipawueanuu pacmenui. Puzuonocus pacmenuii (6 uacoes)

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

BoHbIil pexxuM pacTeHHil: CTpoeHUE YCThUIL: (PaKTOPhI, BIUSIIONIUE HA UX
PACKpBITHE U 3aKpbITHE. 3HAUEHUE MEXaHU3Ma PETYJIALIMN UCTIAPEHUS BIaru
pactenueM. [Ipaktudeckas pabora «IIpurotoBieHue rnpenapara yCTbUIl METOJIOM
CIIETIKAY.

HccnenoBarenbckue paboThl: «BiausiHue yclioBUid cofepKaHus pacTeHUIN Ha
KOJIMYECTBO YCTHHUID.

DoTOCUHTE3 — YHUKAIBHBIN MTpoiiecc pacTeHuid. TemHoBast 1 cBeToBast (asbl
dboTocunTtesa. 3naueHue GOTOCUHTE3A JIJIS )KUBBIX OpraHu3MoB. [IpakTruueckas
pabota «DyHKIIMOHATILHASI IMATHOCTUKA PACTEHUM 10 aKTUBHOCTHU
xJjoporiactoBy» MccnenoBarensckas padora «Onpenenenue ximopoduna A u b,
OIleHKa (POTOCUHTETUYECKONM aKTUBHOCTH PACTCHUM U ()aKTOPOB, BIUSIONINX Ha
HEEY.

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

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 OJIOMAIIHUBAOTCS? MOXKHO 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)».

['eH — MaTepHuaNbHBIN HOCUTENb HACIEACTBEHHOCTH U U3MEHUYHUBOCTH.
HyxiienHoBbie KUCIOTHL. JIoKanu3anus reHeTHYeCKOTO MaTepralia B KIETKE.
Henenue knerok. Permukarus JJTHK. OcHoBHast JorMa MOJIEKYJIIPHOM OUOIOTHH.
Tpanckpunuus. Tpancnsauua. Myrtanuu. [lpaktruaeckas padota «I'eH —
WHCTPYKIIMS TTO COOpKE KJIETKH (Ha Oucepe Wik KOHCTpYKTope)». [IpakTudeckas
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 moa3zeMHbIe opradbl pacteHuil. [lober n Bumon3MeHeHHBIN moder
pactenuit. CriocoObl pa3MHOKEHUS PACTEHUH.

[TonsiTue o kauecTBe MPOAYKTOB nuTanus. [IpodieMbl KOHKYpEHITHH
OTEYECTBEHHBIX ITPOAYKTOB IUTAHUS C UMIIOPTHBIMHU. JIOTMCTHKA TOCTaBKU U
Cpe/ICTBa COXpaHEeHUs MPOAYKTOB nuTanus. [Ipaktuueckas padora «IIpenensHo
nonyctuMblie koHueHTpauu (I1JIK) u MeToasl KOHTPOJIsE 6€30MacHOCTH
PACTUTENBHBIX ITPOAYKTOB TUTAHUS.

Mukpo3eneHb: MoJIe3HOCTh B TeXHOJoTH. MccnenoBaTenbckas padora «OreHka
Ka4eCcTBa BBIPAIIICHHON MUKPO3EICHN (MO0 CBOS, TMO0 U3 MarasnHa).

Xumudeckuit aHanu3 npoayKiuu. OCHOBBI CIIEKTPO(POTOMETPHH.



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

UccnenoBarenbckas padota «Onpenenenue Butamuia C METOA0M 00OpaTHOTO
TUTPOBAHUS B IUI0JIaX HA PA3HOM CPOKE (CI0c00€) XpaHESHUSD.

Monyab «buorexnoaorus» 7 kiaacc (34 gaca)

1. Buomexnonozus (4 uaca)
[TonsaTre OMOTEXHOIOTHHU. 3a4eM YEJIOBEKY OMOTEXHOJOTUH, B UEM HX
MIPEUMYIIIECTBO Mepel XUMUUSCKUM CUHTEe30M. OCHOBHBIC OMO0OBEKTHI
OMOTEXHOJOTHH: TIPOMBIIIJICHHBIE MUKPOOPTAaHU3MBI, KIICTKH U TKAaHU PaCTCHUH,
YKUBOTHBIX U YeJIOBEKa, Onokaraiuzatopsl. [IpakTudeckas padota «IIpumepbl
MIPUMEHEHUSI OMOJIOTHYECKUX 0OBEKTOB B TBOCH KUZHUY.

ChIpbe 111 OMOCHHTE3a U OLIEHKA €r0 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)
[TonoxeHne npoKapuoTOB B CUCTEME OpraHnyeckoro mupa. Ctpoenue
OakTepuanbHOM KieTku. Kimaccudukanusa 6akrepuii. Mopdomnorus 6akrepuii.
[IpocThie u ciiokHBIE METOABI OKpaIMBaHus 6aktepuit. Dusnonorus 6aKTepuii:
IIUTaHUE, IBIXaHUE, POCT U PAa3MHOXEHUE. 3HAKOMCTBO C JOMEHOM Apxeun
(9xcTpeMO(PHIBHOCTh, 0COOEHHOCTH CTpOCHHUS KieTkH). JlaboparopHas padboTa
«DuKcupoBaHHbIE ITpenapathbl 0akTepuil. Onpeaenenne GopMbl MPEIITOKEHHBIX
KyJbTYpP MUKPOOPTaHU3MOB, UCIIOJIb3Ys MPOCTON METO OKpacku» JlaboparopHas
pabora «OnpeneneHue Tuna KJIeTOYHON CTEHKA METOJ0M OKpaIIMBaHUs MO
['pamy» (TIpy HAJTMYUU PEAKTHUBOB).

MousnouHokucoe u cnuptoBoe opoxeHue. PoToTpodHbie U XeMOTpO(hHbIE
O0akTepun. Kunetnueckoe onvcanue rnpoiecca pocta MUKpOOPTaHU3MOB.
OKCMOHEHIMalIbHasl Moieb pocTa. KuHeTtnka ruden MUKpOOpPraHU3MOB.
JlaGopartopHas padoTa «lIpuroroBieHne Npr>KU3HEHHBIX TPETApaTOB
MOJIOYHOKHUCIIBIX OAKTEPHI».



[TaTorennsie 6akTepun. UyMHas majiouka U 4epHas CMEpPTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyne3. Mctopust 60pb0ObI ¢ OakTepuaibHbIMU HHGEKIUIMH. JlabopaTopHas
pabota «IloceB cmbiBa ¢ pyk Ha vamku [letpuy». JlabopatopHas pabota
«Bp1eneHue YuCTOM Ky nbTyphl OakTepuii. MeTo pasBeaeHuii. Metos
ucToIarmIero mrpuxa». Jlaboparopaas padorta «Mopdomornueckas
XapaKTEPUCTHKA BBIICICHHON YHCTON KyIbTYPhI: XapaKTEPUCTHUKA KOJIOHHH,
dbopma OGakTepuit, TUIT KJICTOYHOU CTEHKI.

Boiina 0ecKOHEYHOCTH: aHTUOMOTUKH MPOTUB OakTepuii. MexaHu3Mbl JeHCTBHIA
aHTUOMOTUKOB. MEXKIIETOUHAsI KOMMYHHKalusa Oaktepuil. YyBCTBO KBOpyMa.
JlaGoparopHas padota «CpaBHEHHE POCTAa MUKPOOPTaHU3MOB Ha Yallike 0e3 U ¢
no0aBieHMsI aHTUOMOTUKOBY» MccnenoBarenbckas padora «llonck
MHUKPOOPraHM3MOB 00J1a/1al0IMX aHTarOHUCTUUECKON aKTUBHOCTBIO.

HpI/IMCHGHI/Ie 6aKT€pI/Iﬁ yesoBekoM. KnHeTHdueckoe onrcanne 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 acCOLMAIMU PACTEHUI
¢ MuKpoopranusmamu. MccnenoBatenbekas padorta «Beiaenenue 6aktepuit
ITOJIE3HBIX I PACTCHUI.

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

[1necHeBbie TPUOBI TPOTYIIEHTHI OMOJIOTHUECKH aKTUBHBIX BEIIECTB.
OO6m1as xapakTepucTUKa APOXKKENH caxapoMuleToB. cTopus ucmosib30BaHUs
JPOOKEH B TPAAUIIMOHHON OMOTEXHOIOTHUU. TEeXHOJIOTUY BUHOACIIUS U
xJ1e00neUYeH s, CIeLHAIU3UPOBAHHBIE PACHI APOAOKEH. MeTaboIn3M IPOXIKEN.
Peakmust cnuptoBoro 6poskenus. Jlabopatopuas padora «IloacyeT kineTok
npoxcxeit B kamepe ['opsieBay. Jlaboparopras pabota «O0HapyKeHHE TPOTYKTOB
CIIUPTOBOTO OPOMKEHUSI: STUIOBOTO CIIUPTA U YIJIEKUCIIOTOo razay. [lomydyenue
BTOPUYHBIX META0OJUTOB B APOicKaX. Jpoxiku Kak MpoylIeHThl OMOTOILIUB.
[TonyueHue 11e1eBbIX OCJIKOB B APOKIKAX.

Oco0eHHOCTH BEreTaTUBHOTO U MOJIOBOTO PA3MHOXKEHHUS Y IPOACOKEH, 3HaUCHHE
W3YYEHHS] MUTO3a U LIMTOKWHE3A JJIsl ONITUMU3AIUU ITPOLIECCOB KYJIbTUBUPOBAHUSA
JPOXKEBBIX IITAMMOB, TOHUMaHUS! IPUYKH MaTOT€HHOCTU APOXOKEH U rprloB,
MOoMCKa MULIEeHEN (YHTULIMIOB U pa3pabOTKHU HOBBIX JIEKAPCTBEHHBIX MPEMapaToB.



JlabopaTtopHas pabota «Habmonenne pasMHOKEHUS JPOKIKEBBIX KICTOKY.
[Ipaktuueckas pabora «Iloydyenue TBopora u keupa Ha OCHOBE
MOJIOYHOKHUCIBIX OakTepuit». [IpakTuyeckas padora «OCHOBHBIE BUJIBI KBaca U UX
XapaKTePUCTUKAY «JIpOAOKH U MOJIOYHOKHUCIIbIE OaKTepUU, TPUMEHSIEMBbIE JIJIs
MPOU3BOJICTBA KBacay. [IpakTuyeckas pabora « CpaBHUTEILHBIN aHAIA3 PA3BUTHUS
TPOXKEHN B adpOOHBIX M aHA3POOHBIX yCcaoBuAx». [IpakTuueckas pabota
«MeTo1bl OIIEHKH CBOMCTB XJI€0OMEKAPHBIX Apoxcked. OCOOEHHOCTH TPUMEHEHHUS
MIPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX IpoXkeiy. MccnenoBarenbekas padboTa
«BnustHue Gu3NKO-XUMHUYECKHX (DAKTOPOB HA Ka4€CTBO OMOTEXHOJIOTUYECKON
npoaykiuu (kBac, kepup, coIp, Xj1ed u ap.)».

Bonopocnu — nepcrekTuBHbIN 00BEKT 7Sl IPOU3BOJICTBA O€JIKa U YTIIEBOJIOB.
bruoTrexHoMOrMYecKre METObI OYUCTKU TBEPABIX, JKUJIKHUX OTXOJOB U
ra3000pa3HbIX 0TX0I0B MPOoU3B0ICTB. CTOUHBIE BOJIbI. CXEMbl OUUCTKHU.
buounbTpel, a3pOTEHKN, METAHTEHKH, OKCUTEHKU. AKTUBHBIN UIT U BXOJISIIUE B
HEro MUKPOOPTaHU3MBI. MIcriob30BaHue BOJOPOCIIEH B OUUCTKE CTOYHBIX BOJI.
Uccnenoarenbckas paboTa

«Bnusiaue pusnko-xumudeckux (Gakropos Ha pocT Bogopociu (Chlorella
vulgaris)».

4. Hacneocmeennasn ungopmayus (4 uaca)

HacnencTBeHHOCTh M MI3MEHYMBOCTH — OCHOBHBIE CBOMCTBA KUBBIX OPTraHU3MOB.
N3menunBocTh. Buabl uamenunBocts. [IpakTuueckas pabota
«MoaudukaoHHas U3BMEHYUBOCTb (JIUCThS, UTOJIKU C OJHOTO JIEPEBA)».

['en — MaTepuanbHbII HOCUTENb HACIEACTBEHHOCTH U U3MEHUYUBOCTH.
HyxiiennoBeie kucioTsl. JIokanu3anus reHeTHIECKOTO MaTeEpUAIIa B KIETKE.
Henenune knerok. Permukarus JITHK. OcHoBHas JorMa MOJIEKYJIIPHOM OUOIOTHH.
Tpanckpunuus. Tpancnsuua. Mytamuu. Ilpaktuueckas padota «I'eH —
WHCTPYKIIMS TI0 cOOpKe KJIETKH (Ha Oucepe Ui KOHCTpyKTope)». [IpakTuueckas
pabora «Myranust Ha OyTepOpose (Jiro60i 00BEKT U3 MpeabIAYITeH padoThl, T1Ie

U3MEHEHNE MHCTPYKIIUH MTPUBEIET K N3MEHEHUIO BHEIITHETO BU/Ia 00BEKTA).

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 - Bo30yauTenu nHQEeKIHOHHbBIX Oose3Held. OHKOBUPYCHI.
baxrepuodaru:

CTpoeHue, CBOIcTBa, mpuMeHenue. [IpakTuueckas padota. «MeToJ pa3BeIeHUI»
[Ipaktuyeckas padota. « TurpoBanue 6akreprodarosy. buomornueckrue MeTOIbI
O0pBOBI ¢ BUpyCaMHU.

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

OcHoBbI reHHOM nHxkeHepuu. Bektopa. Crienuduueckue dhepMeHTh OakTepuil.
[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 HMMYHUTETa OaKTEPHI U apXei.

[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 ¢ sxcueomnosoocmee (4 uaca)

JloMecTuKalus OCHOBHBIE JIOMAITHUE )KUBOTHBIC; COBPEMEHHBIE SIKCIIEPUMEHTAX
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 OJIOMAIIHUBAIOTCS? MOKHO
JIM CYUTATh TapakaHa OJIOMAIIHEHHBIM )KUBOTHBIM ?».

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

OcHoBHBIE 00JI€3HU )KUBOTHBIX U POJIb MATOTEHHBIX MUKPOOPTAaHU3MOB 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€ JICUCHHUS )KUBOTHBIX; IIEJIM U 33]]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 npoBecTy CKpeIuBaHue y TOPOXay.

OCHOBHBIE MTOXOIBI CETCKIIMA U OMOTEXHOJIOTHH KYJIbTYPHBIX PACTCHUA,
['ubpunu3anus, oTaaieHHas rTuOpuan3alus, UCKYCCTBEHHBIH OTOOp, TE€TEPO3UC,
TpaHcopMmarlusi, MyTareHe3, reHeTUIeCKoe pelakTupoBanue). cropus cenexkiuu

B Poccum u mupe, uCcTopust pa3BUTHUS BAKHEUIINX COPTOB KyJIbTYPHBIX PACTEHUM.

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. MonekymsipHo-TeHeTHUEeCKHEe
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? buoTeXHonorus KyabTypHBIX PACTEHUN.

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

Moayab «MosiekyjasipHbie 0CHOBBI (PM3HO0JI0TMU M (papMaKogorum» 8 Kiiacc
(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 nutaHus. Ca2+ - CBA3bIBAIOIIME OCJIKHU, JCTTOHUPOBAHUE
KaJIBIIUSI, PETYJISIINS YPOBHS KaJblIUs B OpraHu3Me: TOpMOHbI 1ovek. Mg —
CTpoeHue XJIOpo(duiIIa, ero aKTUBAIIUS COTHEUHON YHEPTUCH.



MUKpO37IeMEHTHI: B KAKUX MOJIEKYJIaX COAEpkKaTCs, BhIOMHsAeMast QyHKITHS,
coJiep>KaHue B IpoAyKTax nutanus. [lociaencTBus nepero3upoBKU
MHUKpPO3JIEMEHTaMU. F€ — ycBauBaeMble TUIIBI COEIMHEHUH JKETe3a.
['emonpoTenHbI, FEMOLIMAHNUH, TUTOXPOMBI. CU — yCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepxamue mens. [latonornyeckne cunapomsl Menke n Bunbcona,
CBSI3aHHBIE C META00IM3MOM MEJIN.

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

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

JKuppl. 3a601eBaHus YeIOBEKa, CBA3aHHBIC C HAPYIIICHUSIMH KUPOBOTO 0OMEHa.
JucounuaemMun.

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

benku. Ctpoenue. 3aboseBaHus yeI0BeKa, CBA3aHHbIC C HAPYILICHUSIMU
6enkoBoro oomena. dynkiuu 6enkoB. @epmenTsl. Mexanusm nercteus. Kimaccot
(bepmenTaTuBHbIX peakuuil. Kopepmentsl. [IpakTuyeckoe 3anarue
«KauecTBeHHBIE peakIMM HAa OPraHUYECKUE MOJIEKYJIbD. [[pakTdeckoe 3aHsaTre
«/enarypauus 0enkoB» IIpaktuueckoe 3anarue «M3ydyeHue akTMBHOCTH
aMUJIa3bD».

Butamunbl KupopacTBOpUMbIE, BOJAOpPAcTBOpUMbIE. [IpeBpallieHre BUTAMUHOB B
aKkTUBHBIE (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OcHOBHBIE TUTIBI METAOOTUYECKUX peakIuii. brosHepreTnyeckue mpoiecchl.
['mukonus. Hukn Kpebca. Lenb nepeHoca 31eKTpoHOB. OKUCIEHHUE JKUPHBIX
kucnot. Katabanusm amuHokucnot. ['mokoneorenes. CUHTE3 yIiieBOI0B, OEIIKOB,
*)upoB. Merabonutuueckue 3aboneBanus. [Ipakruueckoe 3anstue «Pemenue
3a]1a4 Ha YHEPreTUUECKUN OOMEHY.

Krnerka. [Toustue memOpansl. @yHkiinn MeMOpaH. Busbsl TpancnopTa B KIETKY.

MemOpaHHbIe OpraHou ibl. 3a00J1€BaHKs CBSI3aHHbBIC C HAPYIIICHUEM PAOOThI
MeMOpaHHBIX OpraHesul, 00JIe3HN HAKOIIJIEHUS. TUIThl KOHTAKTOB MEXKTY
KJIETKaMU. 3HAaYE€HHUE MEXKKJIETOUYHOM KOMMYHUKAITUH ISl 3I0POBBSI OPTaHU3Ma.
[Tpaktrueckoe 3ansTue «/luanus (kiaetouka Tpayoe).

Snpo. YpoBHHU yITaKOBKH XpOMaTUHA. XPOMOCOMHBIE TEPPUTOPUHU.
HememOpaHHble OpraHoubl.



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

HyxneunoBsie kucinotel. OCHOBHBIE TPUHIUIIBI cTpoeHuUsl. [IpakTudeckas padbora
«Brigenenue JIHK u3 6ananay. [Ipaktudeckas padota «Moaenb [JIHK-opuramm.
[Ipaktruueckas pabora «Onpenenenue kauectsa npenapatos JJHK ¢ momomnisio
criekTpodoToMeTpun» (IMIPU HATUIUUA 000PYAOBAHNSA).

Martpuunble cuHTe3bl. Perukaiys — OCHOBa KJI€TOYHOTO JAesIeHHs. [IpuHIInIbI
perummkanuu. [Ipaktudeckas pabora «PernmkaTiBHas MammHa (Mrpa-
JIEMOHCTpPALIHS )».

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

['enernueckuii koa. [Ipaktuueckas padota «Pemenne 3a1ay Ha TeHETUYECKUM
koq» Tpancmsus. [Ipaktuyeckas padora « @oJITUHT OEITKOBY.

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

Opranuzaius TeHoMa OakTepuii AHTHOAKTEpHAIbHbIE TPETapaThl.

Hccnenoparenbckas padbota «PacnpocTpaneHre aHTHOMOTUKOPE3UCTEHTHBIX
OaxkTepuii»

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

3. @apmaxonozun (14 uacos)
[TonsTue o nexkapcrBax. [[pUHIMITBI TOAX0/1a K TIOUCKY HOBBIX JICKAPCTBEHHBIX
cpenctB. CKpUHHUHT U ero MeToAbl. MccnenoBarenbckas padoTa « IKCIIepUMEHTHI
IO OTPEICIICHUIO TOKCHYHOCTH BEIIECTB HA apTEMHIHASX).

[Tytn BBeaenus JIC. @apmMakoOKMHETHKA JICKAPCTBEHHBIX BElIECTB. BecackiBanue
(abcopbrus) nekapcTB. OCHOBHBIE MEXaHU3MbI BCachlBaHUs. TpaHCIOPT
JIEKapCTBEHHBIX BellecTB. ['eHbl 1 0enku nepBoit ¢asel ouorpanchopmarnuu. [Tytu
BBIBEICHUS JIEKAPCTB U3 OpraHu3Ma. DKCKpeLus U 3MuMuHanus. [ eHsl u 6enku



BTOPOi1 pa3el Ouorpancopmarmu. PapmakoauHamuka. [ maBHOe U oOOUHOE,
pe30pOTUBHOE U MECTHOE, IIPSMOE, HETIPSAMOE U pedIIeKTOpPHOE ACHCTBHE.

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

TpancmeMOpaHHbIN CUTHAIMHT. THUIBI KJIETOUHBIX perentTopoB. MeMOpaHHbIe:
MOHHBIEC KaHAJIbI, KATATUTHUYECKHUE U compsikeHHbIe ¢ G-0enkamu;
BHYTPHUKJICTOUHBIE: IUTOIJIA3MATUUYECKUE U siTIepHbIe. MeXaHU3MbI JTUTaH/T-
pELEeNnTOPHOTO B3auMoIehcTBUsA. CeNeKTUBHOCTh (M30UpaTENbHOCTD) IEUCTBUS,
CBSI3b «XUMHUYECKASI CTPYKTypa — hapMaKoJIOTHIeCKass aKTHBHOCTH BEIIECTBY.

PapMaKOJIOTMYECKON MOLYJIALIMN CUHAIITHYECKON XOJIMHEPTHYECKON IEpEIavn.
MoJieKynsipHBIM MEXaHU3M JIEUCTBUS U (papMaKOJIOrHYeCKUE CBOMCTBA
Mx0J11MHOOI0KaTOPOB, TAHTIIMOOJIOKATOPOB U KypapemnoI00HbIX CPECTB.
dapmakoJIoruuecKas peryJisiiys akTUBHOCTH aJpEHEPTUYECKOr0 CHHAIICA.
ApEHOMUMETHKH, aIpeHO0IOKAaTOPhI, CUMIATOIUTUKU. [IpakTnyeckas pabora
«BnusHue angpeHanHa Ha CepACUYHbIE COKpAIeHMs (IIPOrpaMMHOE
obecrieueHue)».

MonexkynspHas papMaKoJorusi aHTHAIIEPrUUYECKUX CPECTB. [ MCTaMUHOBBIE
pELEenTOphl: TUIIBI, MOJIEKYJIsIpHas opraHu3anus. CtadbuinzaTopsl MeMOpaH
TYYHBIX KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEUCTBUS, 0COOCHHOCTHU
KJIMHUYECKOT0 MPUMEHEHHU S, TOUKU MIPUIIOKEHUS AeUCTBUSI HIHTUOUTOPOB

JIMIIUIHBIX MCIHUATOPOB.

MexaHu3m JelcTBUSI M1 TPUMEHEHUE TIPENApaToOB, CTUMYJIUPYIOIIUX TPOIIECChHI
uMMyHHTeTa. DapMakoIoruuecKas XapakTepUCTUKa UHTEPICHKIUHOB: MOJTyUeHHE,
MEXaHU3M JeHcTBUs, TpuMeHeHne. OCHOBBI TaTO(GU3UOJIOTHU OCTPO(a30BOro
OTBETa, MEAWALIMS BOCTIaJICHHSI. MOJEKYJISIpHBIN MEXaHU3M
MPOTUBOBOCHIAJIUTEIILHOTO IEUCTBHUS TITIOKOKOPTUKOCTEPOUIOB, HECTEPOUTHBIX
MIPOTUBOBOCIIAJIUTEILHBIX cpeacTB. [IpakTuueckas padota «I ucronornueckue
npenapaTbl UIMMYHHON CUCTEMBDY.

[ToHsiTHE O HApKO3€ U HAPKO3HBIX Ipernaparax. KieTouHblii 1 HEPBHBIM HAPKO3.
dapMaKoJIOTHUECKask XapaKTEPUCTUKA OTCIIBHBIX IPYIIIT HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA IIEHTPAIbHYIO cucTemy. [IpakTuueckas pabora
«l'ucronornueckue npenapaTbl HEPBHOM CUCTEMBDY.

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



MOHeKYJIHpHBIe ACIICKThlI HOIIMICTIL M. OnunaTtHbIe peucuTOpPhI, X THUIIBIL.
BHKG(I)EUII/IHI)I )41 BHIIOp(bI/IHLI - OHOOI'CHHBIC JIMI'aHAbI OIIMATHBIX PCUCIITOPOB.

AHTHIICHXOTUYECKOE JICHCTBHE, BIUSIHNAC HA (DYHKIIMIO YKCTPATTUPAMHUTHON
CHUCTEMBbI, YMOITMOHAILHYIO cPepy, pBOTHBIN IIEHTP, apTepHAIBHOE JIaBJICHHE,
IEHTP TePMOPETYIAIMU. MOJIEKYIIpHbIE MEXaHU3MBI ICUCTBUS HEUPOJIETITUKOB,
BIIMSIHUE HA JO(aMUHOBBIC, CEPOTOHMHOBBIC, aIPEHO- U TUCTAMHHOBBIC
pELENTOpPhI, UX JEHCTBUE HA KJIIETOYHBIE MEMOpPaHbI, HA IETIOHUPOBAHUE
TKaHEBBIX MOHOAMUHOB. [[0TeHIIMan3aBUCUMbIE HATPUEBBIC KAHAJIBI KAK MUILICHU
JEUCTBUSI MECTHBIX aHECTETUKOB. CIIOCOObI MHTMOMPOBAHUS MOTCHITUAI -
3aBUCHUMBIX HAaTPUEBBIX KAHAJIOB MECTHBIMU aHecTeTUKaMu. [IpakTuueckas pabota
«Kapra skcnpeccuu 1o0paMUHOBBIX U CEPOTOHMHOBBIX PELIEITOPOB B MO3TE
mbIiei». MccnemoBarensckas padota «[loBeaeHueckre TecThl Ha ppiOkax Danio
rario. CeeTiio-treMHast Kamepay. MccieqoBarensckas padota «IloBenenueckue
TeCThI Ha pbIOKax Danio rario. OtkperToe moje». MccnemoBaTensckas padoTta
«[ToBeneHueckne TecThl Ha peiOKax Danio rario. CraifHoe TOBEICHUCY .

Moayab «MoJsieKkyJasipHbIe 0CHOBBI celekunm» 9 kaacce (34 yaca)
1. Monekynapunas 6uonozus. (10 uacos)
OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOW OMOJIOTHH.

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

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

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

Mytanuu. Yto Bei3biBaeT usMeHeHnus B crpoennu JIHK. [Ipuniunsl penapaumu.

Tpanckpunims. [Ipaktudeckas padbora «Cuaa mpoMoTOpay.

['enetnueckuit kox. [IpakTuueckas padota «Perienue 3a1a4 Ha TeHETUYECKUIM
koq» Tpancmsmus. [Ipaktuyeckas padora « DoJITUHT OEITKOBY.

Opranuzanusi reHoMa BUpycoB [[poTMBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI UX
JIeUCTBUSI.



Opranuzanys reHomMa 0akTepuii AHTHOAKTEpHaIbHBIC MPEmapaThl.
HccnenoBarenbckas pabora «PacnpocTpaHenne aHTHOMOTHKOPE3UCTEHTHBIX
Oaktepuit» OpraHusaiys reHoMa 3yKapuoT [ eHOMHOE pelaKTUPOBaHUE.
[Mpaktrueckas pabora «PaboTa B COBpEMEHHBIX TeHETHUCCKHUX 0a3ax JaHHbIX.
[TpoBenenue In silico aHanm3a moce10BaTEIBHOCTEH IT'EHOBY.

2. Monekynapuwte ocrnoswt cenemuxu (10 uacoe)

[Ipenmer renernku. Kpatkas ncropust pa3BuTHsA NPEICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K npu3HaKy: Kak packpacutb kota. Yro Takoe npusHak? [yt OoT reHa mo
npusHaka. Myranuu. Aimenu. ['eTepo3urorsl 1 TOMO3UTOTHL. JIOMUHAHTHBIE U
perneccuBHbIe amienu. Ponesas urpa «Amnenny. MccienoBaTenbCKuil TPOEKT
MyrareHssie (GaKkTOpBbI.

['ensl cTpoAT opranusM. BxitoueHre 1 BBIKIIOUEHHE 0O0JIbIIOro Habopa reHoB.
Kak kneTku noHMMaroT, Kakue TeHbl JOoJKHBI padoTath. PoneBas urpa «Cynpba
kieTkn». ['enbl-nepeximtoyarenu. [IpakTuyeckoe 3ananne « AITOPUTMBI 171
KJIIETOK.

JluckpeTHoe HaclleqOBaHUE IPU3HAKOB. 3aKOHBI MEHIeNs: OMH I'eH - OJIUH
npusHak. Cxema cKpenuBaHus. 3aKOH eIuHO00pa3usi THOPUAO0B EPBOTO
nokoJieHus. [Ipaktuyeckoe 3ananue «EquHooOpasue nepBoro NokojaeHus». 3aKoH
paclIeIIeHns pU3HaKa BO BTOPOM NOKoJIeHUH. [ IpakTnueckoe 3aanne
«Pacmernnenrne Bo BTOpoM NOKOJeHNW». MceienoBaTenbCKkuidi MpoeKT «3aKoHBbI [ .
Menpenst B 5KCIEPUMEHTE.

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

B3aumopeiicTBrue reHoB. AJienbHoe U HeauienbHoe. [Ipaktnueckoe 3ansitue
«BzaumMopeicTBUs TEHOB (MOICIUPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B
KIIETKY)»

Onpenenenue noua. [Tonoseie xpomocoMmbl. Camiibl ¥ caMku. Biausinue hakTtopoB
OKPYKAIOIIEN Cpeapl. XPOMOCOMHOE omnpeesieHre nosa. [1ooBbie XpoMOCOMBI.
[Ipaktruueckoe 3ananue «HacnenoBanue, crerieHHoe ¢ mosom». [Ipobiema
JIOTIOJTHUTENIBHOM X-XPOMOCOMBI Y KEHIIHUH. TpeXIBETHBIE KOLIKHU.



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

[Tonynsiuuyu MEHSIOTCS: YUCIEHHOCTh, MUTPALMs U BBIOOp cynpyra. @akTopsl,
KOTOpPBIE BBIBOJIAT MOMYJIALINIO U3 paBHOBecus: Xapau-Baitn6epra. UuciaeHHOCTh
nonynsiiuu. Ponesas urpa «3ddext ocHoBarens». Ponesas urpa «3ddext
OyThUIOYHOTO ropibiikay. [peiid renos. Myranuu. HecimyualiHoe cKpelrBaHueE.
N3onsauus.

[Tormysiiuyu MEHSIOTCSI: €CTeCTBEHHBIN 0TOOP. MeXaHu3M IeCTBUS
€CTeCTBEHHOTO oTOO0pa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbIN
oTOOp».

MopaudukannoHHas ”3MEHIUBOCTh. CTaTUCTUYECKHE OCOOCHHOCTH

MO U (DUKAITMOHHON U3MEHUMBOCTH. MccnenoBaTenbCckue padoThI
«MonudukarmoHHas U3MEHUYUBOCTh PACTECHUH B MpeJieyax Ballero MecTa
JKUTEIbCTBA.

HacnenoBanne KoMM4eCTBEHHBIX TPU3HAKOB. KoIMuecTBEHHBIE TPU3HAKH.
CpenoBast ”3BMEHUYMBOCTh Npu3Haka. KoagpuuueHTt HacienyeMoCcTH npru3HaKa.
OtBet Ha 0TOOp. [TouCK reHOB KOIMYECTBEHHBIX NPU3HAKOB. OTHOHYKIICOTUAHBIE

BapuaHThl reHoB. JJHK-unn. ITonHOoreHOMHBIN aHau3 accouuaum.

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

JlomecTuKanus U HEHTPBl FTEHETUYECKOTO pazHooOpa3us. [loucku pacrenuii ¢
«XOPOIIUMMY MPU3HAKAMU IS YesioBeKa. [{eHTpbl reHeTHYecKoro pazHooopasusi.
Huxomait iBanoBuu BaBwiio. Ceneknus. KoMOnHanmoHHas 1 THOpHTHAS
cenekuus. ['ereposuc. IIpaktuueckoe 3aganue «I'omosoruueckue psijibl
HACJIEJICTBEHHON N3MEHUYUBOCTH.

CoxpaHUTh U U3YYUTh T€HBI, 9TOOBI MEHATH Oynyriee. Kak nmpaBuiibHO XpaHUTh

rensl. Kosuiekiuu reneTnueckux pecypcoB pactenuil. [Ipaktukym u/mnu
UCCIIEIOBATEIILCKUH MPOEKT «MeTOo bl KyJIbTUBUPOBAHHMS IN VILrO 1J1s COXpaHCHHUS
TEHETUYECKUX PECYPCOB PACTECHUM U Il YCKOPEHHOM CEJIEKLIANY.



['eHeTMyeCKUE NEHTPBI B HALIEN CTpaHeE. | 1€ 3aHUMAarOTCS TEHETUKOU 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

00pa30oBaTEIbHBIX PE3YJIHTATOB.
JInuHOCTHBIE pe3y/IbTaThI:

B cghepe epasicoanckoeo socnumanus; TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTH MPH BHIMOJHEHUHU UCCIEA0OBAHUN U MTPOEKTOB,
CTpEeMJICHHE K B3aUMOIIOHUMAHUIO U B3aUMOTIOMOIIIH.

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

B cghepe oyxoeno-npascmeennozo eocnumarnus: TOTOBHOCTH OIICHUBATH
MOBEJAECHUE U TIOCTYIKH C MTO3UIUA HPAaBCTBEHHBIX HOPM M HOPM IKOJIOTMYECKOMN
KYJIbTYPBI; IOHUMAaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACIIEKTA AEATEIbHOCTH

YCJIOBCKAa B MCANIIMHC U OMOJIOTHH.

B cgpepe scmemuueckoeo 6ocnumanusi; TOHUMAHUE POJIA OMOJIOTUH B
(GbOpMHPOBAHNN FCTETUUECKOUN KYJIbTYpPbl JUYHOCTH.

B cghepe dpusuuecrkoco socnumanus, popmuposanus Kyibmypul 300p06bs 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,
peryisipHas puznyecKkasi akTUBHOCTb); OCO3HAHUE MOCIEACTBUN U HENPUATHE
BPEIHBIX IPUBBIUEK (YIOTPEOICHHE alIKOT0JIsl, HAPKOTUKOB, KYPEHHE) U UHBIX
dbopM Bpena 11 GU3HUEcKOro U MCUXUIECKOTO 3I0POBbS; COOMIOCHIE MPaBUIT
0€301acHOCTH, B TOM YHCJIC HABBIKK 0€30MaCHOTO MOBEACHUS B IPUPOJTHON Cpe/Ie;
c(hOpMHUPOBAHHOCTh HaBbIKA pe(IICKCUHU, 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
HAIPaBJICHHOCTU, MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOohecCrid, CBI3aHHBIX C

OHOJIOTHEMN.



B cpepe sxonocuueckoeo 6ocnumanus; OpUeHTaLMs HA IPUMEHEHUE
OMOJOrMYECKUX 3HAHUW MPHU PEIIEHUH 3a/1a4 B 00JIACTH OKPYKAIOLIEH Cpeibl;
OCO3HaHUE PKOJIOTUYECKUX MTPOOIJIEM U IyTEH X PELIEeHUs; TOTOBHOCTh K

Y4aCTHIO B HpaKTquCKOﬁ ACATCIIBHOCTHU AKOJIOTUYECKOM HAIIPaBJICHHOCTH.

B cghepe nonumanus yennocmu nayuno2o no3Hanus: OpUSHTALNA Ha
COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUN 00 OCHOBHBIX OMOJIOTHUYECKHIX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3X YEJIOBEKA C MPUPOAHON U COLIMAIBHOM CPEION;
MOHUMAaHUE PO OUOJIOTMYECKON HAyKH B (POPMHUPOBAHUU HAYYHOTO
MHUPOBO33PEHUS; PA3BUTHE HAYYHOU JII0003HATENLHOCTH, MHTEpECca K
OMOJIOTMYECKON HayKe, HABBIKOB UCCIIEI0BATEIbCKON JEATENBHOCTH.

B chepe aoanmayuu k usmensaowumcs yciosusam coyuanbHou U npUpoOHoU
cpeovl: aieKBaTHas OIEHKA U3MEHSIOIIUXCS YCIIOBUM; IPUHSATHE PEIICHUS
(MHAMBUAYaIbHOE, B TPYIINE) B U3MEHSIONIMXCS YCIOBUSAX HA OCHOBAaHUU aHAJN3a
Oounonornyeckor nHGOpMaIINK; TUIAHUPOBAHUE JACHCTBUI B HOBOM CUTyalluu Ha
OCHOBAaHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEM.

MeTanpeaMeTHble pe3yJbTAThI:

B cghepe osnaoenus ynusepcanvuvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTNEUAMU.

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,

KpUTEPUHU POBOJUMOTr0 aHAJIN3a;

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

IIPOTUBOPEUNL;
* BBISBIATH ACHUIMTHI HHPOpPMAIMH, JAHHBIX, HEOOXOIUMBIX IS PCIICHHS
MMOCTaBJIICHHOM 3aJ1a4H;

* BBIBIIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U NPHU M3YYEHUU OMOJIOTUYECKUX
SABJICHUN U MIPOLECCOB; JAEaTh BBIBOABI C UCIIOJIb30BAaHUEM JACAYKTUBHBIX U
VHIYKTUBHBIX  YMO3AKJIIOYEHUM, YMO3AKJIIOUYEHWW 1O  aHaJOIHWH,
(opMyIHpPOBATH TUTIOTE3bI O B3AUMOCBSI3SIX;



CaMOCTOSITENIbHO BBIOMpaTh CHOCOO pelieHus y4eOHOM OHOIOrHYecKOn
3aj1a4yn (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMpATh Haubojee

MOAXOAIINUNA C YYETOM CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUER).

bazoBbie McCIeI0BATEILCKUE ACHCTBUS:

HCIIOJIB30BATh BOIIPOCHI KAK I/ICCJIGIIOBaTeJIBCKI/Iﬁ HHCTPYMCHT IIO3HAHMU,

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

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

MPOBOAMWTH II0 CAaMOCTOSITCIIBHO COCTaBJICHHOMY IUIaHy HaOJIOJCHHE,
HECJIOKHBIH OMOJIOTHYCCKUN AKCIIEPUMEHT, HEOOJIBIIIOE HCCICAOBAaHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEeM Ouojoruueckoro ooObekTa (mpoliecca)

W3YYCHHUS,
MPUYNHHO-CJICJCTBEHHBIX CBSI3¢i W 3aBUCHMOCTCH  OHMOJIOTHMYECKUX
00BEKTOB MEXKy COOOI;

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

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUS M BBIBOJABI MO pe3yJibTaTam
MPOBEIEHHOTO HAOIOJICHUS, SKCIEPUMEHTa, BJIAJCTh HHCTPYMEHTAMHU

OIICHKH JIOCTOBEPHOCTH IOJTyUYCHHBIX BBIBOJIOB U 00OOIICHHUIA;

IMPOTrHO3UPOBATHE BO3MOIKHOC I[aHBHCfIHJGG Pa3BUTHC OMOJIOTMYECKHUX
IMPOLCCCOB U HUX ITOCIACACTBUA B daHAJIOTHMYHBIX HWJIM CXOAHBIX CUTYyallHAX, a
TAaKIKC BBIABUI'ATb IIPCAIIOJIOKCHUS 00 ux Pa3BUTHH B HOBLBIX YCIIOBHAX U

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 M HHTEPIPETUPOBATH

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 ~ BBIOMpPATh  ONTUMANbHYIO  (QOpMy  MpeACTaBICHUS
UHpOpMAllMl W WUIIOCTPUPOBATh pPELIAEMble 33JaYd  HECIOXKHBIMHU

CXEMaMH, AMarpaMMaMHy, HHOU rpauKoi U UX KOMOMHALIUAMY;
OLICHHMBATh HAA&KHOCTh OHMOJOTHYECKOM HWH(GOPMALMU MO KPHUTEPHUSM,
MPEJIOKEHHBIM YUYUTENEM W CPOPMYTUPOBAHHBIM CAMOCTOSITENBHO;

3allIOMHUHATh U CUCTCMATU3UPOBATH 6I/IOJIOFI/I‘-ICCKYI-O I/IH(I)OpMaHI/II-O.

B cghepe osnaoenus ynusepcanvuvimu yueOubiMu KOMMYHUKAMUBHBLMU

oeticmeusimu OOILEHUE:

BOCIIpUHUMATh U (OpMYyJIUMpOBaTh CYKJEHHUSA, BbIpaXaTb 53MOLHMH B
IPOLECCE BBIMIOJHEHUS MPAKTUYECKUX U JaOOPATOPHBIX padoT;

BBIpaXXaTh ce0s (CBOIO TOUKY 3pPEHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTaX;

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

CUTYaIIMi U CMsITYaTh KOH(MIUKTHI, BECTU IEPETOBOPHI;
NOHUMATh HAMEPEHUS JIPYTHX, NPOSABIATh YBAKHUTEIBHOE OTHOUIEHUE K
co0eceTHUKY U B KOPPEKTHOU GopMe HopMyTupoBaTh CBOM BO3PAKEHUS,

B XOJ€ JAWaoTa W/WIM JUCKYCCHHM 3aaBaTh BOMPOCHI TO CYIIECTBY
o0cyxmaeMoii OMOJOTHYECKON TEMBI U BBICKA3bIBATh UCH, HAIICICHHBIC HA
pelieHre OMOJIOTHYECKON 3ajlaud M TOoJjepkaHue OJ1arokenaTeIbHOCTH
OOIICHUS,

CONIOCTABJISATh CBOM CYXKJICHHS C CYKICHUSAMH IPYTHX YYACTHUKOB JUAJIOTA,
OOHapyXUBaTh Pa3IUYMsI U CXOACTBO MO3ULIHIL;

nyOJUYHO MPEACTAaBIATh PE3YJbTAaThl BBINOJHEHHOTO OMOJOTHUYECKOIrO
omnbITa (IKCIEPUMEHTA, UCCIIEIOBAHUS, TIPOEKTA);

CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIJICHUS C Y4€TOM 3aaay
Ope3eHTalMd M OCOOEHHOCTEH ayJuTOpUM U B COOTBETCTBUHM C HUM
COCTaBJIATb yCTHBIE W TNHCBMEHHBIE TEKCTBI C  HCIOJIb30BAHUEM

WIIIOCTPATUBHBIX MATCPHUAJIOB.

CoBMecTHAas IeITENLHOCTH (COTPYIHUYECTBO):




* TIOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U UHIUBUIYaIbHON
pabOTbl MpH  pelIeHUH KOHKPETHOH  OuoJorudeckoil  mpoOiemsl,
O00OCHOBBIBaTh ~ HEOOXOAMMOCTh  NPHUMEHEHHUS  TPYONOBBIX  (QopMm

B3aMMO/ICUCTBUS MIPU PEIICHUU MTOCTABJICHHOW y4eOHO 3a1auu;
* NOPUHAMATH 1EIb COBMECTHOW JEATEIBHOCTH, KOJIJIEKTUBHO CTPOUTH

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

00CyXIaTh MPOIIECC U PE3yIbTAT COBMECTHOU PaOOTHI;
* yMeTh 0000maTh MHEHHUS HECKOJBKUX JIIOJCH, MPOSBISITH TOTOBHOCTH
PYKOBOJIUTH, BBITTOJHITH MIOPYYCHUS, TTOTIAHSITHCS;

* IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOU pabOThI, OMPELIATh CBOIO POJIb (C
y4€TOM  TPEANOYTeHHMHM U BO3MOXHOCTEM  BCEX  yYaCTHUKOB
B3aMMOJICUCTBHS), pACIpPEACTATh 3aJadd  MEXAY UWICHaAMH KOMAaHJbI,
y4yacTBOBaTh B TPYyHHoBBIX (opmax paboTbl (0OCyXIeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIE);

¢ BbBINIOJHATH CBOIO 4YacCTh pa6OTI>I, AOCTUT'aTh KAUYCCTBCHHOI'O pE3yJjibTaTa II0
CBOCMY HaAIIpaBJICHUIO H KOOPAHMHHPOBATL CBOH I[GﬁCTBHH C OpyrumMu
YJICHAMH KOMaH/bI,

* OLEHUBATh KAa4eCTBO CBOET0 BKJIaJa B OOUIMH TPOIYKT MO KPUTEPHSM,
CaMOCTOSTENIbHO C(POPMYJIMPOBAHHBIM yYYaCTHHKAMU B3aUMOJEHCTBUS,
CpPaBHMBATh PE3yJIbTaThl C HMCXOAHOM 3aJadyedl M BKJAJM KaXIOTO YJICHA
KOMaHJIbl B JIOCTHXKEHHE PE3yJIbTaTOB, Pa3lesiTh cpepy OTBETCTBEHHOCTH
Y TIPOSIBIISATh TOTOBHOCTH K MPEIOCTABICHUIO OTYETA TIEPE TPYMIIONf;

* OBJIAJIETh CUCTEMOW YHHMBEPCAJbHBIX KOMMYHMKATHBHBIX JECHCTBHIA,
KOTOpasi o0ecreunBaeT CPOPMUPOBAHHOCTh COLMAIBHBIX HABBIKOB U

OMOIIMOHAJBHOI'O MHTCIIJICKTA MMKOJBbHUKOB.

B cghepe osnadenus ynusepcanvuvimu yueOHbiMU peeyIImMUBHbIMU OCUCEUIMU:

CaMooOpranu3aius:

* BBISABJIATH MPOOJIEMBbI JJI PEIICHUSI B )KMU3HCHHBIX M YUYEOHBIX CUTYaIUSX,
UCIIOIb3Ysl OMOJIOTUYECKUE 3HAHUS;

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

rpynmoi);



CaMOCTOSITENIFHO COCTAaBIISITh JITOPUTM pEIICHUS 3aAaud (UM €ro 4acTh),
BBIOMpATh CIOCOO peElIeHUs Y4yeOHON OHOJIOTHYECKOM 3aJauu ¢ Yy4EToM
UMEIOILIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
IpeuIaracMple BapUaHThI PEILICHUM;

COCTABJIAITh IUIAH JCUCTBUH (IUIaH peav3allid HAMEYEHHOI'O alropuTMma
penieHus), KOPPEKTHUPOBATh MPEIJIOKEHHBI aIrOpUTM C  y4ETOM
MOJIyYE€HHUS] HOBBIX OMOJOTMYECKUX 3HAHUK 00 M3ydaeMoM OHOJIOrHYECKOM

00BEKTE;

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

CaMOKOHTPOJIb (pediekcus):

BJIA/IETh CIIOCOOAMM CAaMOKOHTPOJISL, CAMOMOTHBALUH U PEQIIEKCHH;
JaBaTh aJICKBaTHYIO OLICHKY CUTYalllu U MpeiaraTh IjaH €€ N3MEHEHNUS;

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

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

OOBACHATh  NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHS)  pe3yibTaTOB
NEeSATENbHOCTH, JaBaTh OLICHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOAMTH

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 BBIPAKEHUS SMOLIHIA.

[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;

* OBJIQJICTh CHUCTEMON YHHBEPCAIBHBIX YYCOHBIX PETYJISATHBHBIX ICHCTBUH,
KOTOpasi ob0ecrednBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH
(BHYTpEHHSSI TIO3MIHUSA JIMYHOCTH), W SKU3HCHHBIX HABBIKOB JIMYHOCTH
(ynpaBieHus co00i, CAMOIUCIIUILIUHBI, YCTOWYHBOTO MIOBEICHU).

IIpeameTHbIe pe3yJIbTATBI OCBOCHUS
nporpaMmbl B 1o3HaBaTenbHOM
(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 aHAJTIOTOBBIX U IIUGPOBBIX OMOTOTUYECKUX

pUOOPOB U HHCTPYMEHTOB;

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

— (popMHUpOBaHUE YMEHUHN peniaTh yaeOHbIC 3a1a9l OMOJIOTHYECKOTO
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 MOCTABJICHHON LEenu: (POPMYIUPOBATH MPOOIIEMY,
THIIOTE3Y U CTABUTH 3aJ]a4l UCCIICIOBAHMsI, BRIOMPATh aIeKBAaTHO NMTOCTABIICHHON
eI METO/IbI, JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM MUCCIICOBAHUS UITH MPOSKTHOU

JIeSITCIIbHOCTH;

— (opMupoBanue  uHTEpeca K  YIIYyOJeHUIO  OUOJOTUYECKUX 3HAHUU

(npennpoduibHas MOATOTOBKA U MPodeCcCHOHANbHASI OPUSHTAIUS) U BRIOOPY
Ouonoruy Kak mpoUILHOTO MPEIMETa Ha CTYIICHU CPETHETO MOJTHOTO
oOpazoBanus Jj1s Oyayiiel mpoecCHOHATLHOMN JASITEIbHOCTH, B 00J1aCTH
OMONOTHHN, MEAUITUHBI, YKOJIOTHUH, TICUXOJIOTHUH, BETEPUHAPUH, CEITHCKOTO

XO3SCTBA;

— 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
T1s1 Oy myiedt mpodeCCUOHAIBHON JISITEIbHOCTH B 00J1aCTH OMOJIOTHH,
MEUITNHBI, SKOJIOTUH, BETEPUHAPHH, CETTLCKOTO X031 CTBA, TTUIIEBOI
MPOMBINIJICHHOCTH, TICUXOJIOTHUH, UCKYCCTBA, CIIOPTa - UMETh YE€TKUE
MPEACTaBICHUS O MATEPUATUCTHYECKON CYIITHOCTH T€HOMOB JKMBBIX OPTaHU3MOB

U PETYJISLNIO UX pabOThI;

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

— 3HaHUE OCHOBHBIX MOJX0I0B OMOTEXHOJIOTHUH, UCTIOJIH30BAHUS €€
JIOCTHKEHUM B COBPEMEHHOM KM3HU YeJIOBEKa, 0COOCHHOCTHU MCIIOJIb30BAHUS
YKUBBIX OPTaHU3MOB JIJIs1 IPOU3BOICTBEHHBIX HYXK/] YEIOBEKA;

— 3HAHHWE OCHOBHBIX MOAXOJI0B CEJIEKIIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX
pacTeHui, XapaKTepru30BaTh FTeHETUYECKU MOIUMUIIUPOBAHHBIC PACTEHUS,
OTIepUPOBATh MOHATUIMU, THOPUAU3AIUS, OTATICHHAS THOPUAN3AIIS,
HCKYCCTBEHHBIN O0TOOD, FETEPO3UC, TpaHCchOopMaIlys, MyTareHe3, TeHETHUYECKOe

pEAaKTUPOBAHUE;

— NOHMMAHUE MOJICKYJISIPHBIX MEXaHU3MOB PEAIU3alU HACIEICTBECHHOMN
uH(pOpMAaIUU U YMEHHUE CBOOOHO OTIEPUPOBATH OCHOBHBIMU MTOHSTUSMU
MOJIEKYJIIPHOI OMOJIOTUU U €€ COBPEMEHHBIX HANpPaBIEHUNH — FeHOMUKH,
METareHOMUKHU, IPOTEOMUKH;

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

— (popMHUpOBaHUE YMEHHUS MCTIOJIB30BATh MOHATHIHHBIN anmapaT 1
CHMBOJIMYECKHUH SI3bIK TEHETUKH, FPAMOTHOE MPUMEHEHNUE HAyUYHBIX TEPMHUHOB,
MOHSATUM, TEOPUH, 3aKOHOB JJIs1 00bSICHEHNS HAOJIIOAaEMbIX OUOJIOTUUECKUX
00BEKTOB, SIBJICHUU U MPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh PYHAAMEHT HaydYHOTO
MUPOBO33peHUs. B 11IeHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

— 3HaHUE, YTO MPUMEHEHHUE COBPEMEHHBIX TEXHOJIOTUIA MOJIEKYJISIPHON OHOJIOTHN

MO3BOJISIET YCIICIIHO PEIIaTh TaKKUE 371000/ THEBHBIC TTPOOJIEMBI, KaK OXpaHa

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

BOCCTAHOBJICHHUEC DKOCHUCTECM.



TEMATHYECKOE IINTAHUPOBAHUE

Mopyab «Kak :KHBOTHBIE M PACTEHUS] NPUCIIOCAOJIMBAKOTCH» (IBOJIOLMOHHAS IK0JI0THA) S5 Kiaacce (34 yaca)

Tembl OcHOBHOe coiep:KaHue JeATeJIbHOCTD OO6opynoBanue HeHTpa
IKOJbLHUKOB Touku pocra
1. MBI ucciiexyem CBoliCTBa U CTPOCHUE KUBBIX HUccnenoBatenbckue Hudporas naboparopus

JKMBbI€ 00bEeKThI
(6 1)

OpraHU3MOB (CTPOCHUE KIIETKH).
Bun, oco0b — opranusm kak
eanHas cuctemMa. Ananrtaiuu
(mpucnocobsenust). [Tonsitue
rOMeOCTasa >KUBOr0 OpraHu3Ma.
CriocoObl ero mojziep KkaHusl.
OrpannyeHust MOP(OIOTHICSCKIX
U QU3HOJOTUYECKUX aTaMTaIIHM.
[Touemy opranu3msl HE
CTaHOBSITCSl OECKOHEUHO
OOJNBIITMMU, MATICHBKUMH,
BCESITHBIM.

paboTel «Bce i (CHHUITBI,
Oenku, 6epe3bl U T.1.)
OJIMHAKOBEIE?
DOTOKBECTY.
[TpakTudeckas padora
«CocraBisieM KHUTY
PEKOPAOB PACTCHUH U
YKUBOTHBIX HAITIETO Kpasi».

Releon- camera o
(bU3HOTIOTHN PaCTeHUI ¢
JaTYNKaMHU
OCBCIICHHOCTH,
BJIQAJKHOCTH BO34yXa,
MOYBBI, TEMIEPATyphl, PH.

HoyTtOyx yuurens,
HOYTOYK MOOHMIJIBHOTO
KJlacca, IpUHTEP, KapTa
naMsTH 11 TUGPOBOI
KaMephl.




2. Bausinue
OKPY:Kaen cpeabl
HA KUBbIE

opranu3mabl (12 4)

@DaKTOPBI OKPYKAIOLIEH CPEbI
(abuotnueckre, OMOTHIECKHE,
aHTpornoresssie). [Ilpumepsr
abuoTnueckux (aKTopoB,
OKa3bIBAIOIINX OCHOBHOE
BIIMSIHUE HA KU3HEACATEIbHOCTD
KUBBIX OPTaHU3MOB:
TEMIIEPATYpPa, CBET, BIIAJKHOCTb.
OCHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUSI )KUBBIX
OpraHu3MOB K aOMOTHYECKUM
dakTopam. IIpucnocobnenus K
OCHOBHBIM a0MOTHUYECKUM
dakTopam: Temrieparypa,
BJIQKHOCTb U CBET.

[IpakTueckoe 3aHsATHE
«1IBet u Tero» (KyOuKu
JbJa B3BECUTH, ITOJIOKUTH
B yamiku llerpu nHa
Pa3HOLIBETHYIO OyMmary,
yepe3 30 MUHYT B3BECUTD
3aHOBO — KTO OBICTpEe
pacrasin).

[IpakTueckoe 3aHsATHE
«YT0 pacTBOpsETCS B
BOZE» (PKCIIEPUMEHT
«Kuaxuii mom»).
[IpakTrueckoe 3aHsTHE

«dnuddysus BemecTs B
BOJIe (pacTBOPHI)»,
«JIBrkeHuMe pacTBOPOB 1O

I[BETKY.

[IpakTueckoe 3aHsATHE
«JIen mimaBaetT B BOJE
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTnueckoe 3ausTHE
«Jlen mpu 3amep3anuu

[Mudposas nabopaTopus
Releon- camera o
(hbU3MOJIOTUN PACTEHUM C
JATYNKAMUA OCBEIEHHOCTH,
BJI&KHOCTH BO3/yXa,
MOYBBI, TEMIIEPATYpPHL, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpuHTEP, KapTa
namMsaTu Jis UG poBon
KaMepBhl.




pacuImpsieTcs»
(pa3pylieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHue KJIETOK).
[IpakTrUueckoe 3aHsTHE
«Ily6a» (kyOuKHU JIp1a
3aBEPHYTH B pa3HbII
MaTepual, B3BECUTb).
[IpakTueckoe 3aHsATHE
«ITurmeHTH) (MOXKHO
pa3zeauTh HAa BaTMaHe
KpacuTeI U3
(baomacTepoBy.
[IpakTueckoe 3aHsATHE
«Kak )KMBOTHBIE TJIaBAIOT
B BOJIe» (DKCIIEPUMEHT ¢
MTUTIETKOM).
HccnenoBarenbckne
paboTel «BrnusiHUE cBeTa
(Temuta, BIAXXHOCTH,
cOCTaBa MOYBbI) HA
pacTeHUs B €CTECTBEHHBIX
WJTH KICKYCCTBEHHBIX
YCIIOBUSIX» (HAa TOCTYITHOM
Marepuaie).




3. BzaumoaeicTBus
’KMBBIX OPraHU3MOB

(4 4)

buotnueckue GpakTopsl.
3aKOHOMEPHOCTHU Pa3BUTHS
MEXBHIOBBIX
B3aMMOOTHOIIICHUIA.

Kospomonus (XUITHUK-)KEPTBa;
napasuT-X03sIMH) DBOJIOIHUS
CTpaTeruii JOOBIBAHUS TTHIITH.

CounanpHOCTh. BuabiBCeIeHIIBL.
IlepeueHb pacTeHUMBpPEAUTEIIEH.

HccnenoBaTenbckas
pabota «Habnronenus 3a
B3aMMOOTHOIIICHUSIMU
YKUBOTHBIX TIPU
OOBIBAHUH ITHUIIH
(KOPMYIIKH JISl ITUIL, JJIsI
TOPOJCKHUX WJTH CEITLCKUX
JKUBOTHBIX ). BeOkamepni».
HccaenoBarenabckas
paboTta
«Pacnpoctpanenue
BUJIOB-CHAHTPOTIOB B
HaIei MECTHOCTH

Hudporas naboparopus
Releon- camera o
buznonoruu pacTeHU C
JATYNKAMUA OCBEIEHHOCTH,
BJIQXKHOCTH BO3/IyXa,
MOYBEI, TeMIieparypsl, pH




4. Yes10BEK B KN3HU
pacTeHui u

JKMBOTHBIX? (6 1)

AHTpOIOTeHHBIE (DAKTOPHI.
[IpaBaa mu, yTO NEPBOOBITHBIE
JIIOJIY KWJIA B TADMOHHH C
npupoaoil. OJoMaHuBaHUE U
IpUPYUYEHHUE )KUBOTHBIX U
pacteHuii. 3aueM cracaTh
BBIMHPAIOLIUE BUJIBI, KaK 3TO
nenatb. KynpTypHbIE pacTeHus U
UX Aukue npenku. [ouemy
BaYKHO MX COXPAHSATb.
Pa3noo0pa3ue KynbTypHBIX
pacTeHUi U UX 3HAYCHHE B
KU3HHM yesoBeka. KpacHas kHura
Baiei Teppuropun. Oco6o
OXpaHsieMbI€ TEPPUTOPUH,
3anoBeaHUKU Poccuu n mupa.

[TpakTrueckas padorta
«Pa3noobpazue
KYJIBTYPHBIX PaCTCHHI B
BaIlleM PETHOHEY.
HccaenoBarenbekas
pabota «Bnusinue
AHTPOTIOTCHHBIX (PAKTOPOB
Ha pa3BUTHE PACTCHUI B
ropojie/HaceICHHOM
ITYHKTEY.
DKCKypcust/mpakTHIecKas

pabota «OOIIT B Bamem
PErMOHE — YHUKAJIbHBIE
OOBEKTBI TPUPOABDY.

Hudporas maboparopus
Releon- camera o
buznonoru pacTeHU C
JATYMKAMU OCBELIEHHOCTH,
BJIQYKHOCTH BO3/1yXa,
MOYBBI, TEMIIEpATypsL, PH




5. Dkojiornueckue
HUIIA (6 9)

buocdepa — ogHa U3 BaKHEHIIINX
obonouek 3emnn. Uto Takoe
«QKOJIOTHYECKHE HHUIIN» U KaK
oHu (hopMupyroTCs?
DopMUPOBAHUE 3HAHUM T10
OMopa3zHO0Opa3HI0 KU3HEHHBIX
bopM, MOBEEHYECKUX
IPUCIIOCOOJICHHH,
MOAU(PUKALIMOHHAS
U3MEHUYUBOCTD (Ha 6a30BOM
ypoBHE). PacTurenbHbie
COOOIIECTBA U MX THUIIBI.
Pa3BuTHE U CMEHBI
PacCTUTENIbHBIX COOOIIECTB.

Hccnenosarenbckue
paboThl «IKOIOTHUECKUE
HUIIIA BOKPYT T€OS —
onucanue GakTopoB
OKPYXKaOUIEH CPEIIbD».
HccnenoBarenbckue
paboThI

«DeHoornuecKue

HAOJIIOIEHUAY.

Hudporas maboparopus
Releon- camera o
buznonorun pacTeHun C
JATYMKAMHA OCBEIIEHHOCTH,
BJIQXKHOCTH BO3/1yXa,
MOYBHI, TeMIleparypsl, pH

Monayab «OcHOBBI pacTeHHEBOACTBA» 6 Kiiace (34 yaca)

Tembl

OcHoOBHOe coxepxkaHue

JlesiTeIBHOCTD

INNKOJIbHUKOB

OobOopyaoBaHue HeHTpa
«Touku pocra»




Tema 1. BBenenue B
PacTeHNEeBOJACTBO
(149)

UYro-Takoe pacTeHUEBOCTBO:
OCHOBHBIE (DaKTOPbI
BBIPALIMBAHUS PACTEHUM.
Hcropus pa3Butus
arpOXUMHYECKUX 3HAHUN

(padotst M.B. JlomoHocoBa, 1O.

JIubuxa, Byccenro, B.B.
Jokyuaesa, K.A. Tumupssesa,
II.A. Kocteuena, JI.H.
[IpsaumHKOBA U JIp.).

[TpakTrueckas pabota
«bouka JInouxay.

[Mudposas nabopaTopus
Releon- camera o
(hbU3MOJIOTUN PACTEHUM C
JaTYuKaMU
OCBEIIEHHOCTH,
BJIQYKHOCTH BO3/1yXa,
MOYBBI, TEMIEpATypsL, PH




Tema 2.
ArpoTrexHu4YeCKHi

IKCIepUMeHT (3 4)

HpaBI/IJIa ITOCTaHOBKH
AI'POIKCIICPUMCHTOB.

ITocTaHOBKA SKCIEPUMEHTOB €
pacteHussMu. Be16op TeMbl,
COCTABJICHHE TUIIOTE3bI, LIEJIN U
3a/1a4 IKCIIEPUMEHTA 110
BBIPALIMBAHUIO PACTCHUM B
KOHTPOJIUPYEMOM Cpelie.
KoHTpoin, nOBTOPHOCTH,
IPOBEICHUE IKCIIEPUMEHTA.
[InaHnpoBaHUE SKCIIEPUMEHTA.
OueHka pe3yabTaToB
skcriepumenTa. OCBOCHHE
TEXHOJIOTHH KPYTJIOTOJJUYHOTO
BBIPALLMBAHMS CAJIATOB U
MUKPO3€EJIEHU B
KOHTPOJIUPYEMBIX
UCKYCCTBEHHBIX YCIOBHSIX.

HccnenoBatenbekas
pabora «DakTopsl,
BJIMSIOLINE HA
npopacTaHue ceMsiH (poct
IIPOPOCTKOB)».
[TpakTrueckas pabota
«COOp yCTaHOBKM JJIs
BBIpAIIMBAaHUS PACTCHUH B
KOHTPOJIUPYEMBIX
YCIIOBUSX.

Hudporas maboparopus
Releon- camera o
buznonoruu pacTeHU C
JATYMKAMU OCBELIEHHOCTH,
BJIQYKHOCTH BO3/1yXa,
MOYBBI, TEMIIEPATYpPHL, PH.

HoyTtOyx yuurens,
HOYTOYK MOOMIJIBHOTO
KJlacca, IpuHTEep, KapTa
naMaTy 1Sl TUGPOBOM
KaMephl.




Tema 3. PoJab
XHUMHYECKHUX
3JIECMEHTOB B

NMUTAHUM PACTEeHUM
(10 g)

Bopna. PactBop. BeiTsikka.
AHUOHBI, KATUOHBI,
ANEKTPONPOBOAHOCTH U pH
pactBopa. Poip xumuyeckux
AJIEMEHTOB B MUTAHUH PACTCHUIA.
[Tony4yeHne nUTaTEIbHBIX
BEIIIECTB PACTECHUSIMHU.

VY noOpeHnusi: opraHuyeckue,
MUHEpPAIbHBIE,
MUKpOOHOJIOTHYecKue. Turbl
NATaHus pacteHui. Bo3ayiiHoe
U MUHEpaJIbHOE (KOPHEBOE)
MMAUTAHUE pacTeHUM. TpaHCropT
NUTATEJIbHBIX BEILIECTB
pacTeHU: BOCXOASAIIUN U
HUCXOISINN TOK. BaxkHelme
KaJIuiiHbIE, POCPOpHBIE U
a30THBIC YA00pEHUsI, UX
cBoucTBa. [IpocThie U CloXKHbIE
yI00peHus.

Poct u pazButue pacreHuii:
ATamnbl OHTOTEHE3a, (PaKTOpPHI,
BJIMSIFOILIME HA POCT PACTCHUM:
CBET, I'yCTOTa MOCa0K, MUTAHUE,
cyOcTpar.

Oco6eHHOCTH TTUTaHUS

[TpakTrdeckas pabora
«CxeMbl MUTATEITbHBIX
pacTtBOpoB. Pacuet 103
yaoOpeHuit st

IMUTATCIBbHBIX PACTBOPOB».

[TpakTrueckas pabota
«IIpaBuna cMemmBanus
yI00peHHi»
[TpakTrueckas padbora
«IIuranue pacrenun:
TEXHOJIOTHSI
PUTOTOBJICHUS
IIUTATENBHBIX PACTBOPOB
JUTSL pa3HBIX KYJIBTYpPY.
[Ipaktrueckas pabora
«MoHUTOpUHT
MUHEPaIbHOTO MUTAHUS
pacTEeHUI».
[Ipaktrueckas pabora
«PacturenpHas
JUAarHOCTHKAY.
Hccnenosarenbekas
pabota «O1eHka
COCTOSIHASI KOMHATHBIX
pacTeHul, paCTeHUN Ha
LIKOJIBHON TEPPUTOPUHU,

Hudporas maboparopus
Releon- camera o
(bu3HoNI0Orun pacTeHU ¢
JATYNKAMHA OCBEIEHHOCTH,
BJIQXKHOCTH BO3/1yXa,
MOYBBI, TEMIIEPATYpPHL, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpUHTEP, KapTa
namMsaTu Jis U poBon
KaMepBhl.




pacTeHuit a30ToM. A30T U €ro
3HAYEHUE B KU3HU PACTECHUM.
@opMBI a30Ta U UX
MpEBpaIllCHUE B TTOYBE.
Uctounuku dhochopa s
pacTeHus. 3HaUCHUE
dbocdopcoaepkanmx
COEIMHEHUH B KJIeTKe. Poiib
MaKpO3PTrUYECKUX COETUHEHUI
dbocdopa B sHEpreTUYECKOM
oOMeHe.

Bnusinue kanus Ha pusnyeckue
CBOMCTBA NPOTOILIA3MBbI, HA
(bepMEeHTHI YTIIEBOJOPOTHOTO
oOMeHa, cuHTe3 OeJIKOB U Jp.
Pousis kanus B mopnep:xanuu
MOHHOT0 0OajlaHCca B TKaHSIX, B
MPOIECCax CaMOPETYJISIIUH.
Perynsaropnas u
CTPYKTYypOoOOpa3oBaTeibHas
pOJIb KIBIHS. Y4YacTHE B
00pa30BaHUM KJICTOUYHOU
CTEHKH, TIOIJICPKaAHUH
CTPYKTYpbI MEMOpaH U
peryJsius uX TPOHUIIAEMOCTH.
3HaYEHHE MarHus B
MeTa00JI3ME PACTCHHM.

YCTaHOBKA MPUYUH
MaTOJIOTMYECKUX
COCTOSIHUU (IIpH
HaJIUYUN ).
HccnenoBarenbckas
paboTta «O1ieHKa BIUSHUS
Pa3JIMYHBIX AJIEMEHTOB Ha
COCTOSIHUE PACTCHUH
(cocTaBiieHHUE Pa3TUYHBIX
MOJKOPMOK )».




Marnwuii B coctaBe xjaopoduiia,
CXOJCTBO XJIOpOpHUILIA U
reMorJio0nuHa Kak
CBUJICTEIIBCTBO €IMHCTBA
opraanueckoro mupa. Cepa u
€r0 OCHOBHBIC COCTUHEHUS, HX
pOJIb B CTPYKTYPHOM
OpTraHU3aINK KIETKHU, YIaCTHEC B
OKHCITUTEIHHO-

BOCCTAHOBUTEJIBHBIX PEAKITUSIX
MHUKpPO3JIEMEHTBL.
[Ipeacrasnenus o poiau
MHUKPODJIEMEHTOB B
MeTa00JIU3ME PACTCHUM.
Oco0EeHHOCTH TTOCTYIIIICHUS
MHUKPODJIEMEHTOB B PACTECHUS.
CuHeprusMm U aHTaroHU3M




3JIEMEHTOB IMUTAHUS PACTCHUU.
PacturensHas fuarHoCcTHKa U
METOJIbI UACHTU(DUKAITUH
HEI0CTAaTKa/M30bITKA SJIEMEHTOB
MMATaHUA.

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

[TonsaTHE O perymaTropax pocra

pactennil. CTUMYJISITOPBI pOCTa —

(UTOTOPMOHBI (ayKCUHBI,
ruO0epeITMHbI, TIUTOKWUHUHBI).
WNHrubuTopsl pocta pacTEHUN:
1. mpupoansie (adcmu3oBas
KHCJIOTa U HEKOTOPHIE
(heHOIbHBIE BEIlleCTBA
(uxkymapoBasi, KopuyHas,
CaJTUIIAIIOBAsI KUCIIOTHI).

2. CHHTETUYECKHUE
(MopdakTUHBI, peTap/IaHTHI,
nedoauaHThl, JECUKAHTHI,
repOunubl). DUTOMOHUTOPHUHT
Y OLIEHKA COCTOSIHUSI PACTECHHM.
CoBpemeHHbIe CrTOCOObI
MOHMUTOPHUHTA. 3aIuTa
PAaCTEHUH OT BPEAUTEIICH:
OCHOBBI OMOMETO/1A.

[IpakTruueckas pabora
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUSA
pactennil. CoOBpeMEHHBIE
CIIOCOOBI MOHUTOPHUHTAY.
Uccnenosarenbckas
pabota
reTepoaykCuHa  Ha

«BnusHne
IIpOpacTaHue (poct Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX
YCIIOBUSX) Pa3IUYHBIX
pacTeHum».

[IpakTruueckas paborta
«HCexTapuu: npasuia u
YCIIOBHS pa3BEACHUS
MOJIE3HBIX HACEKOMBIX).

[Hudposas naboparopus
Releon- camera o
(bU3HOTIOTHN PaCTeHUI ¢
JaTdUuKaMH OCBCIICHHOCTH,
BJI&JKHOCTH BO31yXa,
MOYBBI, TEMIEPATyphl, PH.

HoytOyx yuurens,
HOYTOYK MOOHMIJIBHOTO
KJj1acca, IpUHTEp, KapTa
naMaTu 1S UG PoBOM
KaMephl.




Tema 5. Boanas,
necyaHasi u
NMOYBEeHHAas
KYJbTYPbl, HX
NpUMeEHEHNUE B
BbIPAIIMBAHUU
pacTeHuil.
dusnojorus

pacrenuii (6 4)

BojaHas, necyanas ¥ IOYBEHHAs
KyJbTYPBI, UX IPUMEHEHUE B
BBIPAIIMBAHUU PACTEHUU.
IIpoBenenne BOABI B KOPHE U
cTebie pacTeHUM.

BoaHbli peXuM pacTeHUN:
CTPOEHHUE YCTHUIL: (PaKTOPHI,
BIIMSAIOIIME HA UX PACKPBITUE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PEryJIAMU UCITAPEHNS BIATH
pacTEHHEM.

DOTOCUHTE3 — YHUKATIBHBIN
npouecc pacteHnil. TeMHoBas u
cBeroBas (pa3el poTocuHTE3A.
3HavyeHue poTrocuHTE3a st
KUBBIX OpraHu3MoB. DakTOpHI
pocTa pacTEeHUM: BO3AYX U
aspanus. [logzeMHoOe npIxaHue
pacTeHui: COCTaB MOYBEHHOTO
BO3/yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas pabora

«KopHeBoe 1aBIIeHHEY.
[IpakTuueckas pabora
«IIpurorosnenne
npenapara yCTbUIl
METO/IOM CIIEIKAY.
HUccnenosarensckue
paboThl «Bnusiaue
YCIIOBUH COEP/KAHUS
pacTeHui Ha KOJIMYECTBO
YCTBUID.

[IpakTnueckas padbota
«DyHKIHOHAJIbHAS
JMAarHOCTUKA PACTEHUH 11O
AKTUBHOCTH
XJIOPOILTIACTOBY.
Hccnenosarenbekas
pabota «OnpeneneHue
xjopodusina A u b,
OLICHKA

Hudposas naboparopus
Releon- camera mo
(bU3UO0JIOTHN PACTEHUH ¢
JaTdYUKaMH OCBCIHICHHOCTH,
BJIQAJKHOCTH BO34yXa,
MOYBHKI, TeMIEpaTyphl, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpUHTEP, KapTa
namMsaTu Jis UG poBon
KaMepBhl.




pu 0€CIIOYBEHHOM
BBIpAIIUBaHUH.

(bOoTOCUHTETUYECKOM
AKTUBHOCTU PACTEHUU U
(bakTOpOB, BIUSIONIMX HA
HEe.

[IpakTrueckas pabora
«Aspanus, CO2 u O2.
JIpIXaHue pacTeHum».
[IpakTuueckas pabora
«JlpIXaHue pacTeHUN:
OLICHKA UHTEHCUBHOCTH
JbIXaHUSI PACTEHUUN U
IUIOJOBY.
HccnenoBarenbekue
pabotel «Bnusiaune
cnoco0a BhIPALMBAHUS
(cocTaBa mUTaTEIBLHOM
CMECH, CXEMbl BHECEHUS )
Ha POCT W pa3BUTHS
PAa3IMYHbIX PACTCHUI.




Tema 6.
KyJabrypHbie
pacTeHus.
CoBpemeHHbIC
ACHEKThI CeJIeKIIUN

(4 1)

Kak uenoBek cTan UCOb30BaTh
pactenus? CBsi3b pa3BUTHS
LIMBHJIN3AIMHU YEJIOBEKA U
OJIOMAIIIHMBAHUSI PACTCHUM.

JlomecTukanus.
HacnenctBeHHOCTH U
W3MEHUYMBOCTh — OCHOBHBIC
CBOICTBA KMBBIX OPTaHU3MOB.
N3menunBocTs. Bunnl
W3MEHUYHUBOCTb.

I'en —maTepuanbHbI HOCUTED
HACJICJICTBEHHOCTH U
n3MeHunBocTH. HykienHoBbIe
KUCIOTHI. JIokanu3zanus
F€HETUYECKOr0 MaTepuasa B
KjieTke. JleneHue KiIeTok.
Penukanus JIHK. OcHoBHas
JI0TMa MOJICKYJIIPHOM OMOJIOTHH.
Tpanckpunuus. TpaHcnsuus.

Myrannu.

Oddekt OyTHIIIOUHOTO
TOPJIBIIIKA ¥ TCHETUYECKOEC
pazHoobpasue. Uto Takoe
reHOaHk? 3aueM COXpaHATh
TCeHETUYECKUE PECyPCHI
pacteHuii? OCHOBHBIE CTIOCOOBI

Juckyceus
«/lomectukanusi, Bce au
pacTeHus U KUBOTHBIE,
KOTOPBIE )KUBYT PSAIOM C
YEJIOBEKOM UM
0JIOMalTHUBAIOTCS ?
Mo3KHO 11 cUUTaTh
TapakaHa 0JI0MAaIlHEHHbIM
KUBOTHBIM?».
[IpakTruueckas pabora
«MoaudukanmoHHas
M3MEHYHUBOCTb (JIUCThS,

WTOJIKK C OJIHOTO JICPEBA)».

[IpakTruueckas paborta
«I'eH — MHCTPpYKIMS 110
cOOpKe KIIETKH (Ha Oucepe
WJIH KOHCTPYKTOPE)».
[IpakTuueckas pabora
«Myrtarus Ha OyTepOpose
(J1r000M 00BEKT M3
npeablIyel paboTel, Iae
U3MEHEHUE HHCTPYKITHH
pUBeIET K U3BMEHEHUIO

BHEIIIHETO BUJIa 00HEKTA)».

Hudposas naboparopus
Releon- camera mo
(buU3HOTIOTHUN pacTeHU ¢
TATYNKAMU
OCBEIICHHOCTH,
BJIQKHOCTH BO3]yXa,
NOYBBI, TEMIEPATYPHL, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpuHTEP, KapTa
namMsaTu Jis UG poBon
KaMepBhl.




COXPaHCHHS T€HETHYECKUX
pecypcoB pacTeHui (€X Situ u in
situ).

3nauenue padbot H.W. BaBuioga.

3aKOH rOMOJIOTHYECKUX PSAOB.
L{eHTpBI IPOUCXOXKICHHUSI
KyJbTypHBIX pacTennii H./.
Basunosa u I[1.M. XXykoBckoro.

OCHOBHBIE METO/IBI CEJEKIINH.
['ubpuauzanus. @opmsl oTOOpA.

OcHOBHbIE HANPABJICHUS
CEJIEKIINU: yIIy4llIeHUE
YPOKaWHOCTH, YCTOMYMBOCTH K
OMOTUYECKUM U aOMOTHUYECKUM
dakTopam.

Ectb 1 %u3Hb B pobupke?
buotexHomorus KyiabTypHBIX
pacTEHUM.

Kaxk uenoBek MOKET
MOU(PHUITUPOBATH PACTESHHUS?
['eHeTHueckoe peaKTUPOBAHUE.
CoBpeMeHHBIE TOAXObI U
JIOCTHKEHMS TEHETUUYECKOI' O
pEIaKTUPOBAHUS PACTEHHM.

[IpakTuueckas paboTa 1o
rpynnaM «OTkyzaa Ha
HaIINX CTOJIax
(PYKTBHI/OBOIIH/3TAKI.
[IpakTrueckas padora
«BpipamuBaem ropox. Kax
MIPOBECTH CKPEIIMBAHUE Y
ropoxa».
Hccnenoparenbekas
pabora «BeIpamrBanue
pacTeHuil B IpOOUpPKE»
(MO>HO BOCTIOJIb30BATHCS
pe3yabTatamu
MPEABITYIINAX
HKCIIEPUMEHTOB 10
COCTABJICHUIO
MUTATEIHHBIX PACTBOPOB
JUISL pacTeHUM).
[Ipaktrueckas paborta
«I'€HOMHBIE HOKHUIIbI
(MonmenupoBaHue pabOTHI
cuctembl CRISP-Cas)».




Tema 7.
PacTureabHasn

npoaykuus (6 1)

HanzeMHble 1 mog3eMHbie
opranbl pacteHuid. [ToGer u
BUIOU3MEHEHHBIN ToOer
pactennii. CriocoObl
Pa3MHOXKEHUS PACTCHUM.
[TonaTHE O KaueCTBE MPOAYKTOB
nutanus. [IpoGiemsl
KOHKYPEHIIUU OT€UYECTBEHHBIX
IPOIYKTOB MUTAHUSA C
uMnopTHbIMU. Jloructrka
JIOCTaBKHU U CPEJCTBA

COXpaHCHHUA IMPOAYKTOB IIUTAHUA.

Mukpo3eneHb: N0JIE3HOCTh U
TE€XHOJIOTUSI.

XUMHYECKUN aHAIA3
npoayKiuu. OCHOBBI
CIIeKTpOopOoTOMETPHH.
[ToreHmomeTpus.

Xpomarorpadus.

[IpakTuueckas pabora
«IIpenenbHO TOMyCTUMBIE
konientpanuu (I11K) u
METO/IbI KOHTPOJIS
0€30MMacHOCTH
PaCTUTEIIbHBIX TPOIYKTOB
MIUTAHUSY.
Uccnenosarensckasa
paboTta «O1eHKa KayecTBa
BBIPAILLICHHOMN
MUKpO3€eJIeHN» (JT100 CBOA,
a100 U3 MarasuHa).
[IpakTrueckas pabora
«MeTtoJ1pl OLIEHKHN
Ka4eCTBa paCTUTEIIbHOMN
NPOAYKIUU: XpaHEHUE U
COXPAaHHOCTh MUTATEIBHBIX
BELIECTBY» (MO JOCTYITHOMY
000pyIOBaHUIO).
Uccaenosarenbckas

udporas naboparopus
Releon- camera mo
Gu3noNOrNN pacTeHU! C
JaTYNKAMH OCBEIIEHHOCTH,
BJIQKHOCTH BO3]yXa,
NOYBBI, TEMIEPATYPHL, PH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpuHTEp, KapTa
namMsaTu Jis UG poBon
KaMepBhl.

paboTta «OmnpeneneHue
ButamuHa C MeTOI0M
0o0OpaTHOTO TUTPOBAHUS B
IJI0/IaX Ha Pa3HOM CPOKE
(cmocoOe) XpaHeHUs».




Monayan «buoTexnonorus» 7 kiacc (34 yaca)

TeMbl OCcHOBHOE cojIepKaHHe JesiTeIbHOCTD OGopynoBanue
HIKOJILHUKOB nenTpa Touku pocra
[udpopas [TonsiTrie OMoTexHOIOTUU. 3a4eM [TpakTudeckas padora | [{udposas madboparopus

naboparopus Releon-
camera o
dbu3nonorun
pacTeHuil ¢
JTaTINKAMA
OCBEIICHHOCTH,
BJIQYKHOCTH BO3/yXa,
MIOYBBI,
Temiepatypsl, pH
Tema 1.

BuorexHosiorus
4 9)

YEJIOBEKY OMOTEXHOJIOTHH, B UEM
UX MIPEUMYIIIECTBO TIEpe]T
XUMHYECKUM CUHTE30M. OCHOBHBIC
O0M000BEKTHI OUOTEXHOJIOTUU:
IPOMBIIIICHHBIC

MUKpPOOPTaHU3MBbI, KJIETKU U TKaHU
pacTeHul, )KUBOTHBIX U YEJIOBEKA,
OMOoKaTAIU3aTOPHI.

CoIpbe a1t OMOCHHTE3a U OLIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIEC HCTOYHUKH YTJIEPOAA,
azorta, ¢pocdopa, MUKPOIJIEMEHTOB.
WccnenoBanne HOBBIX HICTOYHUKOB
CBIPbs (BKJIFOYAsi BOMPOCHKI €TI0
peaBapuTeIbHON 00paboTKH),
pa3paboTKa HOBBIX TUTATEIBHBIX
Cpell, B TOM YHCJIe BKIIFOYAFOITIX
OMOCTUMYIISITOPBI B IPYTHE
AIIEMEHTBI YIIPABJICHHS U
ONITUMH3AIIAU TTPOIIECCOB
onocunresa. Metoanl

«IIpumepsl npuMeHeHNs
OMOJIOTHYECKHUX
00BEKTOB B TBOCH
JKUZHNAY.

Releon- camera mo
(bU3UO0JIOTUN PACTEHUM
C JaT4YuKamMu
OCBCIICHHOCTH,
BJIAJKHOCTH BO31yXa,
IMOYBBI, TEMIICPATYPBHI,

pH.

HoyTtOyx yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, IpUHTEP, KapTa
naMsTH 11 TUGPOBOI
KaMephl.




OIITUMHU3AlINH TN TATCIIbHBIX CPCI.




Tema 2.
MukpoOuosiorus

(6 1)

IlonoxeHue npoKapuoTOB B
CUCTEME OpTraHUYEeCKOT0 MHUpA.
Crtpoenune 6akTepruanbHON KICTKH.
Knaccuduxkanus 6aktepui.
Mopdonorus 6akrepuii. [Ipocteie
Y CJIOKHBIE METOJIbI OKPAITUBAHUS
Oaxtepuit. dusnosnorus 6akrepuii:
MATaHue, AbIXaHue, POCT U
pPa3sMHOXKEHUE. 3HAKOMCTBO C
TOMEHOM Apxeun
(?KCcTpeMO(DHIIBHOCT,
O0COOEHHOCTH CTPOCHHUSI KIIETKH).

[IpakTuka.
JlaGoparopHas paboTa
«DUKCUPOBAHHBIE
npenaparbl OaKTEpHil.
Omnpenenenne GopMsl
MPEIIOKEHHBIX
KYJBTYp
MUKPOOPTaHU3MOB,
UCITIOJIb3YsI IPOCTOM
METOJI OKPACKM».
JlaGoparopHas paboTa
«Ormpenenenue Tuna

[Mudposas nabopaTopus
Releon- camera mo
(hU3MOIOTUH PACTEHUM
C JaT4YUKaMH
OCBCILICHHOCTH,
BJIaJKHOCTH BO31YyXa,
IIOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyx yuurens,
HOYTOYK MOOHMIJIBHOTO
KJlacca, IpuHTEp, KapTa
naMaTy sl TUPPOBOM
KaMephl.




MOJIOYHOKHUCIOE U CITUPTOBOE
oposxenue. dotorpodHbie U
XEeMOTpO(HBIE OAKTEPHHU.
Kunernueckoe onucanue mporecca
pOoCTa MUKPOOPTaHU3MOB.
OKCIOHEHIINaTbHAs MOJIETb POCTA.
Kuneruka rudenu
MHUKPOOPTaHU3MOB.

[latorennsie Oaktepuu. YymnHas
MajoyvKa U YepHasi CMepTh,
00TynHU3M, CTOJIOHSIK, TyOEpKYJIE3.
Ucropust 60pbObI €
OakTepUuabHBIMU UH(DEKIUSIMHU.
BoiiHa 6eCKOHEYHOCTH:
AHTUOMOTUKH MPOTUB OAKTEPUHl.
MexaHu3MBbI AeHCTBUN
aHTUOMOTUKOB. MEXKIIeTOUHAs
KOMMYHUKaIus 6akrepuil. UyBcTBO
KBOpyMa.

[Ipumenenue 6akrepuit
yenoBekoM. Kunernueckoe
onrcaHue OMOCUHTE3a MPOIYKTOB
MHKpOOpranusMamu. bakrepun,
KOTOpBIE€ MOTYT pa3JiaraTh IIACTHK.

Mukpoopranusmel B
arpoOMOTEXHOJIOTUH.
HckyccTBeHHBIE acconnanuu

KJIETOYHOW CTEHKH
METO/IOM OKpalIuBaHUs
o ['pamy» (ipu
HAJUYUHA PEAKTUBOB).
JlaGopatopHas paboTa
«IIpurorosnenune
MPYKAU3HEHHBIX
pernapaToB
MOJIOUHOKHUCITBIX
OaKTepHii».

JlaGoparopHas paboTa
«IToceB cMbIBa C pyk Ha
yamku [letpuy».
JlaGoparopHas paboTa
«Bplenenne YncTon
KyJbTYpbl OaKTEpUH.
Meron pa3BencHUN.
MeTo NUCTOIIAIOIIETO
HITPUXay.

JlabopaTtopHas pabota
«Mopdosoruueckast
XapaKTEPUCTHKA
BBIJI€JICHHON YUCTOM
KYJIbTYPBI:
XapaKTEPUCTHKA
KOJIOHUH, (hopma
OaKTepuid, TUII




pacTeHui ¢ MUKpOOpPTaHU3MaMU

KJIE€TOYHOM CTCHKM.
JlaGoparopHas paboTa
«CpaBHeHuE pocra
MHUKpPOOPTaHU3MOB Ha
qJamke 0e3 u ¢
nobaBieHUS
AHTHOMOTHKOB).
HccnenoBaTenabckas
pabota «Ilouck
MHUKPOOPTaHU3MOB
00J1aJaFOIINX
AHTarOHUCTHYECKOU
AKTUBHOCTBIOY.
HccnenoBaTenabckas
pabota «Briienenue
MOJIOYHOKHCIBIX
OakTepuii,
HCCJIEOBAaHHUE UX




AKTUBHOCTH».
HccnenoBarenbckas
pabota «Brinenenue
OakTepuil MOJE3HBIX IS
pacTeHUu».




Tema 3.
JyKapUOTHYeCKHe
OpraHu3Mbl B
OMOTEXHOJIOTMH
(mi1ecHeBbIe TPUOBI,
JIPOKIKH,

BoJ0pocHn) (6 9)

[TnecHeBbIe TPUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIIECTB
OO6mr1ast xapaKTepUCTUKA TPOKKEH
caxapomMuueToB. Mcropus
UCIIOJIb30BAHUS APOXOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTUH.
TexHOoI0TMY BUHOAEIUS U
XJ1e00IeYCHHS,
CHeIUaIN3UPOBAHHBIE PACHI
npoxckeit. MeTadomm3m ApoAOKei.
Peakiust cnupToBOro OpoKeHusI.
[Tomy4yeHue BTOpUUHBIX
MeTa0O0JIUTOB B ApoAcKax. Apoxoku
KaK TIPOTYIICHTHI OMOTOIIIHB.
[Tonyuenue 11e1€BbIX OCITKOB B
TPOXKaX.

Oco0eHHOCTH BETETaTUBHOTO U
MTOJIOBOTO PAa3MHOKCHUS Yy
JIPOXOKEN, 3HAYCHUE U3YUCHUS
MUTO3a U ITUTOKWHE3A JIJIs
ONITUMH3AIIAU TTPOIIECCOB
KyJTbTHBUPOBAHUS JIPOXIKEBBIX
ITAMMOB, TTOHUMAHUS TIPUYUH
MAaTOTEHHOCTHU APOAOKEH U rprboB,
MIOVMICKA MUIIICHEH (QYHTHUIIHIOB U
pa3pabOTKH HOBBIX JICKAPCTBEHHBIX
Mpenaparos.

JlaGoparopnas paboTa
«IloacyeT K1eToK
JPOXKKEN B Kamepe
['opsieBay.

JlaGoparopHas paboTa
«OOHapyxeHue
IPOAYKTOB CTUPTOBOTO
OpOKEHUS: ITUIOBOTO
CIHUPTA U YTIEKUCIOTO
razay.

JlaGoparopHas paboTa
«Habmronenue
pa3MHOKEHUS
JIPOMKKEBBIX KIETOKY.
[Ipaktruueckas paborta
«ITosmyuenue TBOpora u
Keupa Ha OCHOBE
MOJIOYHOKHCITBIX
OakTepui».
[IpakTuueckas pabora

«OCHOBHBIC BUIIBI KBaca
U UX XapaKTEPUCTUKA

«poxxu n
MOJIOYHOKHCIIBIE
OakTepuu,

Hudporas maboparopus
Releon- camera o
busnonornK pacTeHUN
C TaTYNKaAMHU
OCBEIIIEHHOCTH,
BJIQXKHOCTH BO3/1yXa,
MOYBBI, TEMIIEPATYPHI,
pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpUHTEP, KapTa
namMsaTu Jis UG poBon
KaMephl.




Bonopocin — nepcrieKTUBHbBIN
OOBEKT /AJIsl MPOU3BOACTBA OeNKa U
yriaeBoaoB. buorexnonornueckue
METOJIbl OUYMCTKH TBEPJIBIX, KUIKUX
OTXOJIOB U Tra3000pa3HbIX OTXOJI0B
pon3BoJACTB. CTOUHBIE BOJIBI.
Cxembl ounctku. buopuibrpsl,
a’POTEHKH, METAaHTEHKH,
OKCUTEHKH.

AKTHUBHBIN W ¥ BXOJSIIUE B HETO
MUKpPOOpraHu3Mmsl. Mcronbp3oBanue
BOJIOPOCJIEN B OUUCTKE CTOUYHBIX

BOJ.

IpUMEHSIEMbIE JIJIS
MIPOHU3BOJICTBA KBacay.
[IpakTuueckas pabora
«CpaBHUTEIBHBIN
aHaJIU3 Pa3BUTHS
TPOXOKEH B a3pOOHBIX U
AHA’POOHBIX YCIOBUAXY.
[TpakTrueckas pabota
«MeToapl OIIEHKH!
CBONCTB
XJIeOOTIEKapHBIX
nposxokeit. OcoOeHHOCTH
IPUMEHEHUS




IPECCOBAHHBIX,
CYIIICHBIX
WHCTAHTHBIX JPOXOKEI.
Hccnenoarenbckas
paborta «BnusHue
(U3UKO-XUMHUYECKHIX
(hakTOpOB Ha KAYECTBO
OMOTEXHOJIOTHYECKON
npoayKiuu (KBac,
kedup, crip, XJ1ed u
Tp.)».
Uccnenosarenbckas
pabota «BiusHue
(U3UKO-XUMUUECKUX
¢dbakTOpoB Ha POCT
Bogopociu (Chlorella
vulgaris)».




Tema 4.
Hacaeancrsennas
uHpopmanus (4 4)

HacnenctBeHHOCTH U
U3MEHYHUBOCTHh — OCHOBHBIC
CBOWCTBA KUBBIX OPTaHU3MOB.
N3menunBocTth. Buasl
U3MEHYHUBOCTb.

['en —marepuanbHbIi HOCUTEIb
HACJICICTBEHHOCTH U
M3MEHYMBOCTHU. HyKJIEeMHOBBIE
KUCJIOTHI. JIokanmm3anus
FEHETUYECKOTO MaTepurasa B
KJieTKe. JleeHne KiIeTok.
Permukanus JIHK. OcHoBHast
JI0TMa MOJICKYJISIPHOU OUOJIOTHH.
Tpanckpunuus. Tpancusuus.

MyTtanumu.

[IpakTrueckas pabora
«MoauduxanmoHHas
U3MEHUYUBOCTD (JIUCThS,
UTOJIKU C OJHOTO
JepeBa)».
[IpakTrueckas pabora
«I"eH — UHCTPYKLIUS 110
cOopke KJIeTKH (Ha
oucepe wimn
KOHCTPYKTOPE)».
[IpakTruueckas pabora
«MyTtanus Ha
O0ytepOpoe (moboi
00BEKT U3 IpEebIyIICH
paboThI, IJIe U3BMEHEHHE
WHCTPYKITUHU TIPUBEICT
K U3MEHEHHUIO BHEILIHETO
BH1a OOBEKTA)Y.

Hudposas naboparopus
Releon- camera mo
(bU3HOTIOTHUN PaCTeHUI
C IaTYNKaMHU
OCBEILIEHHOCTH,
BJIQYKHOCTH BO3/1yXa,
MIOYBBI, TEMIIEPATYPHI,
pH.

HoyTtOyx yuurens,
HOYTOYK MOOMIJIBHOTO
KJlacca, IpuHTEp, KapTa
naMaTy sl TUPPOBOM
KaMephl.

Tema 5.

Bupycoaorus (3 4)

[TomoxeHne BUPYCOB B CUCTEME

oprannueckoro mupa. CTpykrypa u

XAMUYECKUHN COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus BupycoB. Bupycsl -
BO30YyIMTENN NH(PEKIIMOHHBIX
6one3Heil. OHKOBUPYCHI.
bakrepuodaru: crpoenue,

IIpocmoTp
JTOKYMEHTAJIBHOTO
¢duapMa o BUpycax.
[TpakTuueckas padoTa.

«Metoa pa3BeIeHUIN.

[IpakTuueckas paboTa.
«TutpoBanue
O6aktepuodarony.

Hudposas nadbopaTopus
Releon- camera o
(bu3HOIOTUN PaCTCHUI
C TaTYMKaMHU
OCBEIICHHOCTH,
BJIQYKHOCTH BO3/IyXa,
MIOYBBI, TEMIIEPATYPHI,

pH




CBOMCTBA, IPUMCHCHHE.
buonorudeckue meTo1p1 60pbOBI C
BHpYyCaMH.

Tema 6. I'ennas
UHKeHepus u

OHMOTEeXHOJIOTUH
(4 1)

OCHOBBI TEHHOW UH)XEHEPHUH.
Bektopa. Cnenuduueckue
dbepMeHThI OaKTEepUid.
buotexHomoruu npoayKiuu O0EIKOB
B OaKTepHaIbHBIX KYJIbTYpax.
JlocTrxeHus TeHHOW MHXKEHEPHUU U
ounorexnomornn. CRISPR/Cas —
cUCTeMa aJIallTUBHOIO UMMYHHUTETA
Oaktepuii u apxeii. [MO. MeTtoasl
nonydenus ' MO.

[TpakTrueckas pabota
«OHAOHYKJIEa3bl
pectpukiuu (pabora ¢
HYKJICOTUIHBIMU
NOCJIEI0BATENbHOCTIMU
Ha Oymare)».
[Ipaktrueckas padorta

«['cHHBIC HOKHUITBI -
CRISPR/Cas
(MoneTMpoBaHNEe Ha
oymare)». Urpa-
nucKyccus: «Bemrpan
I'PaHT Ha CO3J]aHuE
I'MO».

[udposas nadbopaTopus
Releon- camera o
(U3HOJIOTHH PaCTCHUH
C TaTYNKAMH
OCBEIIEHHOCTH,
BJIQYKHOCTH BO3/1yXa,
MIOYBBI, TEMITEPATYPHI,
pH.

HoyTtOyxk yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, IpHHTEp, KapTa
naMsTH 111 TUGPOBOI
KaMepBbl.




Tema 7.
BuoTexHos10rMu B

’KHBOTHOBO/ICTBE
(4 4)

JloMecTHKaIMs OCHOBHBIX
JOMAIITHUX YKUBOTHBIX;
COBPEMEHHBIC IKCIIEPUMEHTHI TI0
JIOMECTHUKAITUN KUBOTHBIX (JIMCHIIA,
HOpKa | JIp. — DKCIICPUMECHTHI
HAyYHOH IIKOJIBI aKaJeMHKa
bensiea). CoBpemMeHHBIE METObI B
’KUBOTHOBOJICTBE: TPAHCIIJIAHTAITUS
SMOPHOHOB, XMMEPHBIC )KUBOTHBIE,
KJIOHHPOBaHHUE.

OcHoBHbBIEC 00JIC3HH KUBOTHBIX U
POJIb TATOTCHHBIX
MHUKPOOPTaHU3MOB U MTAPa3UTOB B
pa3BUTHUH 3a00JIEBaHUI JOMAITHUX
KUBOTHBIX M OCHOBHBIX MEpax
OOpBOBI C HUMH; POJIb TIOJIC3HBIX
MHUKPOCUMOHOHTOB B OPTaHU3ME
’KUBOTHBIX. [TonoxurensHoe 1
mo00YHOE (OTPUIIATEIIBHOE)
BO3JICHCTBUHM aHTUOMOTHKOB Ha
OpraHu3M B XOJIC JICUCHHS
YKUBOTHBIX; 1ISJIH 1 3a/1a9H
BeTepuHapuu. buorexHomorus
KOPMOBBIX IIpErapaToB.

Juckyccus
«JloMecTukanus, Bce Ju
pacTeHHUsI U )KUBOTHBIE,
KOTOPBIE JKUBYT PSJIOM C
YEeJI0BEKOM UM
OJIOMAIIIHUBAOTCS ?
MOXHO JI1 CUNTATH
TapakaHa
OJIOMAIITHEHHBIM
JKUBOTHBIM 7).
[Ipaktruueckas pabota
«Metonuka
KJIOHUPOBAHUS
(MozenMpoBaHuEe Ha
Oymare).

[Ipaktruueckas paborta
«CocraBiieHHE palioHa
MUATAHUS KUBOTHOTO,
pacyeT pacxoJI0B Ha
COJICP>KaHUEY.
HUccaenosarenbckas
pabota «OreHka
Ka4yeCcTBa MOJIOYHOU
MPOAYKIUNY.

[udposas nadbopaTopus
Releon- camera mo
(hU3MOIOTUH PACTEHUM
C JaT4YUKaMH
OCBCILICHHOCTH,
BJIaJKHOCTH BO31YyXa,
IIOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyx yuurens,
HOYTOYK MOOHMIJIBHOTO
KJlacca, IpuHTEp, KapTa
naMaTy sl TUPPOBOM
KaMephl.




Tema 8.
buorexHoJsioruu B
pacTeHueBOACTBE

OCHOBHBIE METOJIBI CETICKITHH.
I'm6punmuzanus. opmer ordopa.
OcHOBHBIE HaMpPaBIICHUS

[TpakTrueckas pabota
«BrIpamuBaeM ropox.
Kak npoBectu

[Mudposas nabopaTopus
Releon- camera mo
(hU3MOIOTUH PACTEHUM
C JaT4YUKaMH
OCBCILICHHOCTH,
BJIaJKHOCTH BO31YyXa,
IIOYBBI, TEMIIEPATYPHI,

pH




(3 4)

CEJICKIIMU: YIIyUIlIeHHE
YPOKANHOCTH, YCTOMUYUBOCTH K
OMOTHUYECKUM B aOMOTHUYECKUM
dakTopam.

OCHOBHBIE TOAXOBI CENEKINH U
OMOTEXHOJIOTHU KYJIbTYPHBIX
pactenui, [ mbpunuzanus,
OTJAJICHHAs! THOpUIU3aIIUS,
HCKYCCTBEHHBIN 0TOOp, reTepo3uc,
TpaHcopmalus, MyTareHes,
T€HETUYECKOE PEJAKTUPOBAHUE).
Uctopus cenekunn B Poccuu n
MUpE, UICTOPUS Pa3BUTHS
BaKHEHIINX COPTOB KYJIBTYPHBIX
pacTeHUN.

Kak uenoBek moxer
MOAU(PUIMPOBATH PACTEHUA?
I'ennas naxxenepus pacrenui: Uro
TaKO€ FeHETUYECKasi MHKEHEPUS
pactenuid. TpaHCreHHbIE pacTeHUS.
Meroas! nosyuenusi. OOpazoBaHue
OIyXOJIEU Y PACTCHUHN.
ArpobakrepuanbHas
TpaHnchopmarus: Ti-Tua3Mubl.
I'enn T-JIHK.
MonekyJISIpHOr€HETUYECKUE
MEXaHU3MbI TpaHc(popmauu.

CKpEILBaHUE y
ropoxay.

[Ipaktruueckas paborta
«I'eHOMHBIEC HOKHUIIEI
(MonieTMpoBaHKe
pabOThI CUCTEMBI
CRISP-Cas).
UccnenoBarenbckas
pabota «BrIipairBanue
pacTeHuil B IpOOUPKE»
(MOXHO
BOCIIOJIb30BaThCA
pe3yabTaTaMmu
TN 8 014 %11170'¢
AKCTIIEPUMEHTOB T10
COCTaBJICHUIO
MUATATEJIbHBIX PACTBOPOB
JIJISl paCTEHUN ).

HoytOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, MpuHTEP, KapTa
TaMSTH 715 ITUPPOBOIA
KaMepBhl.




['eHeTnyeCcKoe pefakKTUPOBAHHUE.
CoBpeMeHHbIE TTOAXObI U
JOCTHKEHUS T€HETUYECKOTO
pPEIaKTUPOBAHUS PACTEHHM.
Ectp 111 xxu3Hb B ipobupke?
buotexHonorus KyiabTypHBIX
pacTECHUM.




Monayab «MoJiekyJisipHbie 0CHOBBI pu3unosioruu u papmaxosaorun» 8 kiaace (34 yaca)

Tembl OcHoOBHOE cojIepKaHue JAesTeIbHOCTD OGopynoBanue
IIKOJIbHUKOB ueHTpa «Touku
pocrtay
Tema 1. Bgenenue. buorennsie anementol: | MccnenoBarenbckas [Hudposas
Du3HoI0rHIecKas oApraHoreHL(Ili O,C N, H. pabora nmaboparopus Releon-
KTUBHBIE (DOPMBI KUCIIOPOJIa, UX
xumus (10 4) b POAd, «KonnuecTBeHHast camera o (pu3noJI0Truu

ITOJIyYEHHE, HEUTPpAIA3ALHSL.
MakposIeMeHTBI: TPOLIEHT

OICHKAa COACPKAHUA
MHUKPOIJICMCHTOB HJIN

pacTeHMI C JaT4yuKaMu
OCBEIICHHOCTH,
BIIQXKHOCTH BO3]yXa,
ITOYBBI, TEMIIEPATYPHI,

pH




COJIEpKaHUs B OpraHU3ME,
BBITIOJIHAEMAs (PYHKIIUSA,

COACPIKAaHNC B IIPOAYKTAX ITUTAHHA.

Ca2+ - cBa3bIBaroIe OCIKH,
JETTOHNPOBAHNE KAJIBIIHS,
peryJsius ypOBHS KaJIbIUS B
opraHu3Me: ropMoHbI noyek. Mg —
CTpPOCHHE XJIOPO(HUILIA, €T0
aKTHUBAITUS COJTHEYHOW SHEPTHCH.
MHUKpPO3JIEMEHTBI: B KaKHUX
MOJIEKYJIax cozepiKaTcs,
BBITIOJTHsIEeMas QyHKITHS,

COACPIKAaHNC B IIPOAYKTAX ITUTAHHA.

[TocnencTBus nepeo3upOBKU
MUKpO3JeMeHTamu. Fe —
yCBaWBa€MbI€ TUIIbI COETMHEHUN
xenesa. [ 'eMonpoTenHsl,
reMOIMaHUH, IUTOXpOMBI. CU —
YCBOEHHE U TPAHCIIOPT MEJIH.
benku, conepxaine Meapb.
[Tatosiornueckne CUHIPOMBI
Menke 1 BuinbcoHna, cBsi3aHHBIE C
MeTa00JIM3MOM MeH. TOKCUYHBIE
aneMeHTh! Ilepuoanueckon
CUCTEMBI JIJIs1 OpTraHu3Ma.
BinmsiHue HeocTaTka Makpo u

BUTAMHUHOB B ITHIIEBHIX
IPOTYKTaX».

[IpakTuueckoe 3aHsTHe
«KauecTBeHHbBIC
peaKuuu Ha
OpTraHUYECKHUe
MOJIEKYJIbD.

[IpakTueckoe 3aHsATHE
«JleHaTypanus OEIKOB

HpaKTI/IHGCKOG 3aHATHUC
<<H3y‘{eHI/I€ AKTHUBHOCTH
aMMJ1a3bl».

[IpakTrueckoe 3aHsTHe
«/Inamu3 (kmerouka
Tpayoe)».

HoyTtOyx yuwnrens,
HOYTOYK MOOMIILHOTO
KJlacca, IpUHTEP, KapTa
naMsTH 11 UG POBOH
KaMmephbl.




MUKPOAJIEMEHTOB Ha KUBBIC
OpTaHHU3MBI.

XKupsl. 3aboneBanus yeaoBeka,
CBSI3aHHBIC C HAPYIICHUSIMU
’KHPOBOTO OOMEHA.

JucnmunuaemMun.

YraeBoasl. 3a0osieBaHUS YeIOBEKa,
CBSI3aHHBIC C HAPYILICHUSMU
yriieBogHOro oomeHa. CaxapHblit
nHaoeT.

benku. Ctpoenue. 3aboeBaHus
YEeJI0BEKA, CBSI3AHHBIE C
HapyILIEHUsAMH OEIKOBOTO OOMEHA.
@OyHk1uu 6enkoB. epMeHTHI.
Mexanusm aerictBus. Kimaccer
(hepMEHTATUBHBIX PEAKIIUM.

KodepmeHTsl.
ButamuHs! )kupopacTBOpUMBIE,
BojiopacTBopuMsble. [IpeBpaiienue







BUTAMHHOB B aKTUBHEIE ()OPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE TUIBI METAOOTUYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. LHuki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucioT. Katabonusm
AMHUHOKUCIOT. [ TIOKOHEOTEHE3.
CunTes yriieBo/10B, OEIKOB,
KUPOB. MeTabonuTHuiecKue
3a0oneBanus. [TpakTuyeckoe
3aHSTHE: «pEICHUE 3a1a4 Ha
sHepreTuyeckuii oomen» Kierka.
[Tonsitue MmeMOpanbl. DyHKITUU
MeMOpaH. Bussl TpancnopTa B
KIIETKY.

MeMOpaHHbIE OpPTaHOUIBI.
3a0oneBaHus CBSI3aHHBIE C
HapylIieHueM padoThl MEMOPAHHBIX
opraHesui, 60J€3HU HAKOTIJICHUS.
THUIBI KOHTAKTOB MEXTY KJICTKAMH.
3HaYCHUE MEKKIICTOUHOU
KOMMYHUKAITIH JIJIS1 3]T0POBbSI
OopraHusMa.

Anpo. YpoBHU ynIakOBKH
XpOMaTruHa. XpOMOCOMHBIE

Hudpoas maboparopus
Releon- camera o
busnonorny pacTeHUN
C TaTYUKAMH
OCBEIIICHHOCTH,
BIIQYKHOCTH BO3/1yXa,
MOYBBI, TEMIIEPATYPHI,

pH.




tepputopuu. HememOpanubie
OpPTaHOU/IBI.




Tema 2.
MouJiekyasipHast

ouoJiorus (10 4)

OCHOBHBIE BEXU Pa3BUTHUS
MOJICKYJIIPHO# OMOJIOTHH.

HYKJICI/IHOBI)IG KHCJIOTBI.
OCHOBHBIC IMPUHOUIIBI CTPOCHHUA.
ManI/I‘{HI)Ie CHHTC3hbI. PGHHI/IKaHI/IH
— OCHOBA KJICTOYHOI'O ACJICHMA.

[IprHIMDBI perukanuu. MyTanun.

UTO BBI3BIBAECT U3MEHEHUS B
ctpoenuu JIHK.

[TpuHLIMIIBI penapamnuu.
Tpanckpunus.

I'enernueckuii kox. TpaHCaALmA.
Opranu3aiiusi reHoMa BUPYCOB
[IpoTuBOBHUpPYCHBIE CPEACTBA,

MEXaHU3MBbl UX JEHCTBHS.
Opranuzanusi reHoMa OaKkTepuil

[Ipaktuueckas paborta
«Boiaenenune [JHK u3
OaHaHay.
[Ipaktrueckas paborta
«Monpenn
JAHKopuramm».
[Ipaktrnueckas padora
«OmnpezneneHne KkauecTna
npenapatoB JIHK ¢
MTOMOIIBIO
crieKTpooToMeTprum»
(TIpu HATMYHUH
o0opy10BaHUA).
[IpakTruueckas paborta
«PerummkatuBHas
MalimHa (urpa-

Hudpoas maboparopus
Releon- camera o
busnonorny pacTeHUN
C TaTYUKAMH
OCBEIIICHHOCTH,
BIIQYKHOCTH BO3/1yXa,
MOYBBI, TEMIIEPATYPHI,

pH.

HoyTtOyx yuurens,
HOYTOYK MOOMJIBHOTO
KJ1acca, IpuHTEp, KapTa
naMaTy sl TUPPOBOM
KaMephbl.




AHTHOaKTEpUAIbHBIC TIPENapaThl.
Opranusanusi FTeHOMa 3yKapuoT
I'enOMHOE peraKTUpPOBaHHUE.

JIEMOHCTPALIHS ).
[TpakTrueckas pabota
«1P (Monens
amIuiiukams Ha
Oymare)».
[TpakTrueckas pabota
«Cnia mpomMoTOopay.

[TpakTudeckas padota
«Pemenue 3a1a4 Ha
TeHETUYECKHUI KO .
[TpakTudeckas padbota
«DoauHT OCIIKOBY.
HccnegoBatenbckas
pabora
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuii».
[Ipaktrueckas pabora
«PaboTa B COBpeMEHHBIX
IeHETUUECKHUX 0a3zax
nanHbIX. [IpoBenenue
In silico ananmza
MOCJIEI0BATEIbHOCTEN
TCHOBY.




Tema 3.

dapmMakoJ0rus
(14 a)

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

CKpUHUHT U €r0 METO/IBI.

ITytu BBenenus JIC.
dapMaKOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BcackiBanue
(abcopOrtus) nekapcTB. OCHOBHBIC
MEXaHU3MbI BCAChIBAHUSI.
TpaHcnopT JieKapCTBEHHBIX
BelecTB. ['eHbl U Oesku nepBoi
dazwl Ouotpanchopmanuu. [lytu
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
snuMuHANMs. I'eHbl 1 OeIKH BTOpO
¢azbl brnoTpanchopmaIum.
®apmakonnHamuka. [ maBHoe n
mo0oyHOEe, pe30pOTHBHOE U
MECTHOE, TIPSIMOE, HEMPSIMOE H
pediiekTopHOE NelicTBHE.

HccnenoBaTeabckas
pabora «KCepuMeHTa
110 ONIPEAECTICHUIO
TOKCHUYHOCTH BEIIECTB
Ha apTEMUJTUASIX Y.
[TpakTudeckas padbota
«Kapra skcnpeccun
n0(haMHUHOBBIX U
CEPOTOHWHOBBIX
pELenTOPOB B MO3Ie
MBIIIEI.
HccnenoBaTenabckas
paboTta
«IloBegeHuyeckne TeCThI
Ha prIOkax Danio rario.
CBetno-TeMHas
Kamepay.

Hccaenosarenbckas
paboTta

«IloBeneHueckne TeCThI

HoytOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, MpuHTEP, KapTa
TaMSTH 715 ITUPPOBOIA
KaMepBhl.

[udposas nabopaTopus
110 (PU3UOJIOTUHU
YeJIOBEKa.

[udposas nabopatopus
Releon Camera c USB
MHKPOCKOIIOM,
MUKpOIpenapaThl.




Bunbl B3auMoAEHCTBHS JIEKAPCTB.
CuHeprusM v aHTaroHU3M MIpu
COBMECTHOM JIEVICTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIIl CUTHAJIUHT .
TUIIbI KJIETOYHBIX PEUEITOPOB.
MemOpaHHbIC: HOHHBIE KaHAJIbI,
KaTaTUTUYECKHUE U COTIPSKEHHBIE C
G-0Oenkamu; BHyTPUKIIETOUYHbIE:
[UTOIJIA3MATUYECKUE U SITICPHBIC.
MexaHn3MBbl JTUTaHA-PELENTOPHOTO
B3auMojencTBUs. CEeeKTUBHOCTD
(M30UpaTenbHOCTh) EUCTBUS, CBSI3b
«XHUMHUYECKAS] CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY

DapmMaKoJIOTrHYECKON MOTYJIISALUN
CHHAINTHYECKOW XOJIMHEPTUYECKON
nepenayu. MoJsiekyIsipHbIi
MEXaHU3M JCHUCTBUS U
dhapMakoJIOTHYECKHE CBONCTBA
Mx011MHOOJIOKaTOPOB,
TaHTJIMOOJI0KATOPOB U
Kypapemno00HbIX CPECTB.
dapMaKoJIOruuecKas peryJisius

Ha peIOkax Danio rario.
OTKpBITOG [IOJIC».

Hccaenosarenbckas
pabota

«HOBGI{CH‘ICCKI/IC TECThI
Ha peIOkax Danio rario.
Craiinoe IIOBCIACHUCH.

[Ipaktrueckas padorta
«Bnustnue anpenanHa
Ha CepJCUHbIC
COKpalICHUs
(mporpamMmMHOe
oOecrieueHue)».
[Ipaktruueckas paborta
«I'ucronornueckue
npernaparbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas pabora
«I'ucronornueckue
IpernapaTbl HEPBHOU
CHUCTEMBI».

[Hudposas naboparopus
1o (pU3M0JIOTUU
yenoBeka. BiTronicslab.

[Hudposas naboparopus
Releon Camera ¢ USB

MHUKPOCKOIIOM,

MUKpOIpenapaThbl




AKTUBHOCTH aJJpEHEPrUUECKOTO
cuHarnca. AIpeHOMUMETHUKH,
aJIpeHO0I0KATOPHI,
CUMIIaTOJIUTUKH.

MonekynsipHas hapMakoIorus
AHTUAJIEPTUYECKUX CPECTB.
I'mcTaMHHOBBIEC PELIENITOPHI: THUIIHI,
MOJIEKYJISIpHAs OpraHu3aIusl.
Cralbunm3atopbl MEMOpPaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M
JIeHCTBUSA, OCOOCHHOCTH
KIIMHUYECKOTO MPUMEHEHUS, TOUKU
MPUJIOKEHUS JEHCTBUS
WHTUOUTOPOB JIUITUTHBIX
MEIUATOPOB.

MexaHu3Mm JeUCTBUSL U TPUMEHEHUE
MpernapaToB, CTUMYIUPYIOITUX
MPOIECCHl UMMYHHUTETA.
dapmakosoruyeckas







XapaKTEPUCTUKA UHTEPJICUKIUHOB:
MOJyYEHUE, MEXAHU3M JICVCTBHS,
npuMeHeHue. OCHOBBI
maToU3HOIOTHN OCTPOHA30BOTO
OTBETA, MEIUALINS BOCIIAJICHUS.
MonexynspHbI MEXaHNU3M
MIPOTHUBOBOCTIAIUTEIBHOTO
NEUCTBUSA
TJIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MIPOTUBOBOCHAIIUTEIbHBIX CPEJICTB.
[ToHsaTHE O HAPKO3€ U HAPKO3HBIX
npenapartax. Knerounslii u
HEPBHBIA HAPKO3.
dapMakoIoruiyecKas
XapaKTePUCTUKA OTACIIbHBIX TPYIII
HapKO3HBIX CPEACTB.
ITocnenoBaTrenpbHOCTH IEUCTBUS HA

LEHTPAJIbHYIO CUCTEMY.

DU3NOIIOrMYECKUI COH; (a3l CHA.
Buner Hapymennit cHa [lonsitue o
MEJIUKAMEHTO3HOM CHE U
CHOTBOPHBIX Mperaparax
(TUIMHOTHUKAX).

MonexynspHble aClIEKTbI
Houmenuuu. OnuaTHbIe
peLenTopsl, UX TUIIBIL.




DHkedanuHbl U SHAOP(UHBI -
SHJIOTEHHBIC JINTAH/Ibl OTTMATHBIX
pELEnTOPOB.

AHTHUIICUXOTUYECKOE JIEHCTBUE,
BIMSIHUE HA QYHKIIUIO
AKCTpANTUPaAMUIHON CHCTEMBI,
AMOITMOHAIIbHYIO C(hepy, PBOTHBIM
LEHTp, apTepHAIbHOE JTaBJICHHUE,
HEHTP TEPMOPETYJIAIIHH.
MosnexynspHble MEXaHU3MBI
JNEUCTBUS HEUPOJICITUKOB, BIUSHUE
Ha 10(haMUHOBBIC, CEPOTOHUHOBBIE,
aJpeHO- U TUCTaMUHOBBIE
pEUENnTOPbI, UX ACUCTBUE HA
KJIETOYHbIE MEMOpaHbl, Ha
JICTTOHMPOBAHNE TKAHEBBIX
MOHOAMHHOB.

HOTGHHI/IaH-?;aBI/ICI/IMBIG HaTPHUCBLIC




KaHaJIbl KaK MUIICHU ACHCTBUS
MECTHBIX aHECTETUKOB. CrIOCOOBI
MHTHOMPOBAHUS
MOTEHIIMAI3aBUCHUMbIX HATPHUEBBIX

KaHaJI0B MCCTHBIMH aHCCTCTHUKAMMU.

Monayab «MosieKkyJIsipHbIe OCHOBBI cejieKnnm» 9 kiaacc (34 yaca)

TeMbl

OcHoBHOE CoacpKaHue

JleATeJJbHOCTD

INKOJBHHUKOB

Ob6opynoBanue
« Touku pocra»




Tema 1.
MouJiekyasipHast
ouoJiorus (10 4)

OCHOBHBIE BEXU Pa3BUTHUS
MOJICKYJIIPHOI OMOJIOTHH.

HYKJICI/IHOBI)IG KHCJIOTBI.
OcCHOBHBIC IMPUHOUIIBI CTPOCHHUA.
ManI/I‘{HI)Ie CHHTC3hbI. PGHHI/IKaHI/IH
— OCHOBA KJICTOYHOI'O ACJICHMA.

[IpyrHIMDB perukanuu. MyTanun.

UTO BBI3BIBAET U3MEHEHUS B
ctpoenuu JIHK.

[IprHIMIBI penapanuy.

Tpanckpunuus. ['eHeTu4ecKui Kox.

Opranu3zaius TeHOMa BUPYCOB
[IpoTHBOBUpPYCHBIE CPEACTBA,
MEXaHHU3MBbI UX JEHCTBUS.
Opranuzaiusi rTeHOMa OaKkTepuit

AHTHOaKTEepUATIbHBIC TTPEnapaThl.
Opranu3anusi reHoMa 3yKapuoT
I'eHOMHOE peakTUpOBaHUE.

[Ipaktrueckas paborta
«Brigenenune JTHK u3
OaHaHay.
[Ipaktuueckas paborta
«Mopenb
JAHKopuramm».
[Ipaktruueckas pabota
«OrnpeneneHne KayecTra
npenapatoB JJHK ¢
TTOMOIIIBIO
CHeKTpo(pOoTOMETpUM»
(TIpu HATMYUH
o0opy1oBaHuUA).
[IpakTruueckas paborta
«PemnmkatuBHas
MaliuHa
(urpageMoHCTpanus)».
[IpakTruueckas paborta
«I1IP (Monens
aMIUTMpUKaIMs Ha
Oymare)y.
[IpakTrueckas paborta
«Cuna mpomMoTopay.

[Ipaktrueckas pabota
«Penienue 3amau Ha

HoytOyk yuurens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpuHTEp, KapTa
TaMSTH 715 ITUPPOBOIA
KaMepBhl.




FeHETUYCCKUU KOJ.

Tpancasauus».
[TpakTrueckas pabota
«DoNUHT OEKOBY.
Hccnenoparenbckas
paboTta
«Pacrnipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepuiiy.
[Ipaktrueckas padora




«PaboTa B OBpeMEHHBIX
TeHETUYECKUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananm3za
HocJe10BaTeIbHOCTEN
TCHOBY.

HoyTtOyx yunrens,
HOYTOYK MOOMJIBHOTO
KJlacca, IpuUHTEp, KapTa
naMsTH 11 UG POBOH
KaMephl.




Tema 2.
Mousekyasipabie

OCHOBBI FTeHETHKH
(10 g)

IIpenmer renernku. Kparkas
UCTOPUS Pa3BUTHS MIPEACTABICHUS
0 HacieacTBeHHOCTU. OT reHa K
NPU3HAKY: KaK PACKPACHUTh KOTa.
Uto Takoe npusHak? IIyTh OT reHa
10 Ipu3HaKa. Myranuu. Asmenu.
['eTepo3UroTHI U TOMO3UTOTHI.
JIOMUHAHTHBIEC U PEIIECCUBHBIC

AJIJICIIN.

I'ens1 cTpOAT OpraHu3M.
BxitoueHne u BBIKIIIOUEHUE
6onpiioro Habopa renoB. Kak
KJICTKY [TOHUMAIOT, KAKUE€ T€HbI
JOJDKHBI padoTath. JIMCKpeTHOE
HacJIeIOBaHKUE TIPU3HAKOB.
3axkoHBI MeHaensa: oauH I'eH -
oauH npu3Hak. Cxema
CKpElIMBaHus. 3aKOH
eauHOo00pa3us THOPHUIOB IMIEPBOTO
MOKOJICHHUS. 3aKOH PACIIETUICHUS
MpU3HAKa BO BTOPOM MOKOJICHUH.
3axoHbl MeHemns: HECKOJIBLKO
T€HOB - HECKOJIBKO MPU3HAKOB.
JIuruObpuaHOe CKpEIIMBaHKE.
HezaBucumoe pacxoxaenue
xpomocoM. CriernieHHoe

PoneBas urpa
CAnenny.
HccaenoBarenbckui

pOeKT MyTareHHbIE
(aKkTOpBHL.

Ponesas urpa «Cynp0a
KIICTKH.
I'eHbInIepexIrOvYaTEeNN.
IIpakTHueckoe 3aaHue
«AJTOPUTMBI 1151
KJIETOKY.
[IpakTHyeckoe 3agaHue
«EnunooOpasue
MIEPBOTO MOKOJICHUS.
IIpakTHueckoe 3aaHue
«Pacmiemnsienue Bo
BTOPOM TTOKOJICHU.
HccnenoBaTenbCcKuit
MPOEKT «3aKoHbI I
Menpemns B
AKCIIEPUMEHTE.
ITpakTnueckoe 3amanue
«Pemerka Ilenneray.
[IpakTHueckoe 3aaanue
«HacnenoBanue,

HoytOyk yuurens,
HOYTOYK MOOMIJILHOTO
KJlacca, MpuHTEp, KapTa
naMsTH A7 TUPPOBOi
KaMepBhl.




HacJeI0BaHUE.
BzaumoneiicTBrue reHOB.

AJienbHOE U HeaJllenbHOE.
Omnpenenenue nona. [lonossie
XpoMocoMbl. CaMIIbl U CAMKH.
Brusane gakTopoB OKpyKaromien
cpenbl. XpOMOCOMHOE
onpenenenue noia. [loaossie
xpoMocoMmsbl. [Ipobnema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y
KEHIIMH. TpexIBEeTHbIC KOIIIKH.

CUEIIEHHOE C TTOJIOM.
[IpakTueckoe 3ansATHE
«BzanmonencTBus
reHOB (MOAECIMPOBAHUE
CUHTE3a U TPaHCIOpTa
MUTMEHTA B KIIETKY)».







Tema 3.
Mousekyasipabie

OCHOBBI CeJICKIINH
(14 9)

['eHbl B monyJisinusx: BEIUKOE
paBHoBecue. [Tonysiuusa. YacToTsl

BCTPCHACMOCTH IIPU3HAKA U aJIJICJIA.

VYpasuenue XapauBaiinOepra.
[Tonmynsuynu MEHAIOTCS:
YUCJICHHOCTb, MUTPALIMS U BBIOOD
cynpyra. @akTopsl, KOTOpPbIE
BBIBOJIST MOIYJISIUIO U3
paBHOBecus XapauBaitnOepra.
Hucnennocts nomnyssanuu. Poseas
urpa « P dheKT ocCHOBATES.
Hpeiid renos. Myrtanuu.
Hecnyuaiinoe ckpemuBanue.
N3onsuus.

[Tonmynsuyuu MEHSAIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JENCTBUS €CTECTBEHHOTO O0TOOpA.
JBrxymuid oToop.
MoaudukanroHHas
M3MEHYUBOCTh. CTaTUCTUYECKUE
0COOEHHOCTH MOIU(DUKAITMOHHON
m3meHunBoctu. HacnenoBanue
KOJINYECTBEHHBIX NMPU3HAKOB.
KonuuecTBeHHbIE TPU3HAKH.
CpenoBasg U3MEHYHUBOCTh
npusHaka. Koadduiment
HacJIeqyeMOCTH pu3HaKa. OTBeT

[IpakTyeckoe 3axanue
«YacToThl ajieneu,
T€HOTUIIOB U
(hEHOTHUIIOBY.
Hccaenosarenbckuit
IIPOEKT «AHAIN3
T€HETUYECKOU
CTPYKTYPBbI MOMYJISIUN
(Ha OCHOBE 3aKOHA
Xapau-Baiinbepra)y.
Ponesas urpa «9ddexr
OYyTBUIOYHOTO
ropJiblliKay. PoneBas
urpa

«EctecTBeHHBIN 0TOODY.
HccnenoBarenbckue
paboThI
«MoaudukarmoHHas
M3MEHUYUBOCTh PACTEHUM
B MpeJiesiax Ballero
MECTa KUTEIICTBA.
[IpakTyeckoe 3agaHue
«ATPOHOMBI».
ITpakTnueckoe 3amanue
«I'oMOI0THYECKHE PSIBI
HacJIeACTBEHHOU

HoyTtOyx yunrens,
HOYTOYK MOOMJIBHOTO
KJj1acca, IpUHTEp, KapTra
naMsATH 1715 HUPPOBOi
KaMephl.




Ha oTOOp. [louck reHos
KOJINYECTBEHHBIX MPU3HAKOB.
OOHOHYKIIEOTUIHBIE BAPUAHTHI
reHoB. JIHK-uur. ITonmHOreHOMHBIM
a”Hann3 accoruarii. «OMBD» HaJl
reHoMoM. [locTrenoMHas spa.
OOparnas renetuka. « OMUKCHBIC)
uccnenoBanus. [Iporeom,
MeTabooM. JloMmecTHKaAIMS U
LIEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toucku pacteHuii ¢
«XOpPOUIMMMY» TPU3HAKAMU JIJIS
yenoBeka. LleHTpsl reHeTHuecKoro
pazHooOpa3usi. Hukonaii IBanoBUY
Basunos. Cenexuusi.
KombOunarmonnast u ruGpuaHas
ceniekus. ['ereposuc.

U3MCHYUBOCTH.




CoxpaHUTh U U3YUYHUTb I'€HbI, YTOOBI
MeHATh Oynymiee. Kak npaBuibHO
xpaHuTh ressl. Komwteknum
T€HETUYECKUX PECYPCOB PACTECHHUIA.
[TpakTukym u/unu
UCCIIEA0BATEIbCKUI TPOEKT:
Metoab!l KyIbTUBHPOBaHUS IN VItro
JUIsL COXPAHEHUS T€HETUYECKUX
PECYPCOB PACTEHHUM U JJIsl
YCKOPEHHOU CENEKIUU
['eneTnyeckue NEHTPHI B HALLIEN
crpane. I e 3aHuMarorcs
TEHETUKOW U TECHOMUKOM JUIST HY XK
CEJIbCKOI0 XO35MCTBA.
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