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IHOACHUTEJIBHASA 3AIINCKA

AKTYaJbHOCTh W Ha3HAuYeHHe mporpammbl. [Iporpamma paspaboTaHa B
COOTBETCTBUM C TpeOoBaHUsIMU DeepaibHOr0 rocyJapCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOIO 00mIiero oOpa3oBaHMs, OpPHUEHTUPOBAHA Ha oOecleyeHue
UHAMBUIYAbHBIX MOTPEOHOCTEH OOyYalolMXCcsi M HalpaBjieHa Ha JOCTHXKEHUE
IUTAHUPYEMBIX PE3yJIbTATOB OCBOCHMS MPOrPaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus C
y4eTOM BBIOOpa y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHUNM KYpCOB BHEYPOUYHOU
JESITEIBHOCTU. OJTO TO3BOJISIET OOECIEYUTh E€IMHCTBO OO0s3aTENbHBIX TpeOOBaHUMN
®I'OC BO BceM MPOCTPAHCTBE MIKOJIBHOTO 0Opa30BaHUs: HE TOJIBKO Ha YPOKE, HO U 3a
€ro npejeaaMu.

AKTyaJIbHOCTh ~ pe€aiu3allid  JaHHOW  MporpaMMmbl  OOYCIIOBJIEHa  CcaMoi
0COOEHHOCTBIO MTPOEKTHO-UCCIEA0BATENBCKON NEITEIbHOCTH. JTa AESATENbHOCTD JIEKUT
B OCHOBE IM03HABATEJILHOTO UHTEpeca peOeHKa, SIBJSETCS 3aJI0TOM YMEHHUS TIJIaHUPOBATh
ar00ble JEHUCTBUS M BAXKHBIM YCIIOBUEM YCIEIIHOW peanu3auuud ujed. JlroObie
U3MEHEHHSI COBPEMEHHOr0 OOIIECTBa CBSI3aHbI C MPOEKTaMHU M HUCCIIEIOBAHUSIMH — B
HayKe, TBOpYECTBE, OW3Hece, OOIiecTBEeHHON >Ku3HHU. [103TOMY Ba)KHBIM 3JIEMEHTOM
pPa3BUTHS JMYHOCTH OOydYaromerocs sBisieTcss (opMUpPOBAaHHME OCHOBHBIX HABBIKOB
POEKTHO- UCCIIEA0BATEIBCKOU NESITENHLHOCTH.

[Tporpammoii mpeaycMOTpeHo (HOPMHUPOBAHUE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHSI 3HAaHWW, a TaKKe M TPAKTUIECKOTO OMbITa PadoThl ¢ JIAOOPATOPHBIM
000pyI0OBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATEIbCKON NeATEIbHOCTH. MeTo bl
OpraHu3alid  00pa30BaTENbHOM W HAYYHO-MCCIIEIOBAaTEIbCKOM  AESITEIbHOCTU
npeaycMaTpuBalOT (GOpMHUPOBAHUE y OOYYAIONIMXCS HECTAaHJIAPTHOIO TBOPYECKOTO
MBIIICHUS, CBOOO/IbI CAMOBBIPAYXKEHUSI M MHAUBUIYATbHOCTH CYXKICHUM.

Jns moysiHOro yuera MOTPEOHOCTEH YydallUuXCs B MPOrpaMMe HCIOJIb3YeTCs
muddepeHIUPOBAaHHBIM  MOAXOA, YTO CTUMYJUPYET YYallerocs K YBEJIWYEHUIO
NOTPeOHOCTH B MHAUBUAYAJIbHOM, UHTEJUIEKTyJIbHOW U TTO3HABATEIBHOMN 1ESITeIbHOCTH
U PAa3BUTHI0  HAy4YHO-UCCIENOBATEIbCKMX  HaBbIKOB.  IIporpamMmma  craHeT
BOCTpeOOBaHHOH B NEPBYIO OYEpPE/Ib MKOJIbHUKAMH, KOTOPHIE UMEIOT CTOMKUN MHTEpEC
U COOTBETCTBYIOUIYI0O MOTHUBALMIO K HM3YUYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOTO
I[MKJIa, €CTECTBEHHBIM HAyKaM U TEXHOJIOTHUSIM.

B moapocTkoBOM BO3pacTe yyaliuecs HpOSIBISIOT CBOKO 3aMHTEPECOBAHHOCTH B
TOM WM WHOW 00JIacTH 3HAHWM, HAYYHOM HANPABJICHUH WIA NPOGECCHOHATBHON
nesatenbHocTH. Takum 00pa3oM MPOUCXOIUT (OPMHUPOBAHUE TMO3HABATEIBHOU U
po(eCcCUOHANIBHON COCTABISIOIIEH JTMYHOCTH, MTOMOraeT yyaliemMycsl B ONpe/elIeHuN
OyIyliero >KU3HEHHOTO MNYTH W B MNPOGECCHOHAIBHOM BBIOOPE TOCJIE OKOHYAHUS
mkosbl. [TomoGHOrO poja 3aMHTEPECOBAHHOCTh CTHUMYJUPYET IMOCTOSHHOE >KEJaHue
HIKOJIbHUKA K TIO3HAHUIO HOBOTO, PACIIMPEHUI0 W YIIIYOJIEHHI0 COOTBETCTBYIOIIMX
3HAHUH, U



[OJYyYEHUI0 HOBBIX B TOM YHCJE MPAKTUYECKUX HABBIKOB, a TaKXE€ MOTHUBHPYET
ydalerocst Ha npoQpoprUeHTALUIO.

[Iporpamma HaleneHa Ha MOMOIIb PEOCHKY B OCBOEHHMM OCHOB OpraHU3allluu U
OCYLIECTBJIEHUS! COOCTBEHHOM MPOEKTHO-UCCIIEIOBATENBCKOM JIEATEIbHOCTH, & TAKXKE B
npuoOpeTeHNH  HEOOXOIMMOTO  OmbITa s paboThl  HAA  WHANBUAYAIbHBIM
UCCIIeIOBaHUEM WIH MpoeKkToM. [IporpaMmma moMoKeT MIKOJIBHUKY B Ooliee ri1yOoKOM
U3YYeHUH MHTEPECYIOUIEH ero 00acTh €CTECTBEHHBIX HAyK, a TaKXe B MPUOOPETEHUU
BaXXKHBIX COLIMAJIbHBIX HABBIKOB, HEOOXOAUMBIX Uil MPOAYKTUBHON COLMANU3aLUU U
(opMupOBaHUs IPaXkIaHCKON MO3ULIMU:

— HaBblKa CAMOCTOATEIBHOIO PEIIEHUS AaKTyaJbHBIX MCCIEA0BATENbCKUX WIH
NPaKTHUYECKUX 3aJlad, BKJIIOYAIOIIEro B ce0s yYMEHUE BMJETh U aHAIU3UPOBATH
npoOsieMbl, HYXAAIOIIMECs B pPEIICHWH, YMEHHE JeTaJbHO NpopadaThiBaTh U
peanu30BbIBaTh CIOCOOBI pabOThI C HUMH, YMEHHUE TUIAHUPOBATh COOCTBEHHYIO pabOTy
U CAaMOCTOSATEIHHO KOHTPOJIMPOBATh CBOE MPOABIKEHUE K KEJIaeMOMY pPe3yJIbTaTy;

— HaBblKa TeHEpPUpPOBaHUS U OPOPMIICHUS COOCTBEHHBIX HCH, 00JieueHUs UX B
yA00HYIO JJIs pacupocTpaHeHus: Gopmy;

— - HaBbIKa YBOXWUTEJIBHOTO OTHOUICHHMS K UYYyXHUM B3JSLIaM U UIEsM,
opopmiieHHBIM B pal0oTax Jpyrux JIOACH, JApyrux aBTOPOB —  BIIAJICIIBLIEB
MHTEJUICKTYaJIbHOU COOCTBEHHOCTH;

— HaBblka  MyOJWYHOTO  BBICTYIUIGHHS  niepel  OOJIbLIOW  ayJIuTOpHEH,
apryMEHTUPOBAHUSA M OTCTAaUBAaHUS CBOEH TOUKM 3pEHMs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3pPOCIHBIX, YOKACHHUS IPYTHX B CBOEH MPaBOTE, MPOABHKEHUS CBOMX
uaewu;

— HaBblka pabOThl CO CHEUUATM3UPOBAHHBIMU KOMIIBIOTEPHBIMU IpOrpaMMamy,
7a00paTOpHBIM  000PYyJIOBaHUEM, TEXHUYECKUMH YCTPOMCTBaMH, OHOIMOTESYHBIMHU
¢oHIaMU W UHBIMH pecypcamMH, C KOTOPHIMH MOXET OBITh CBsi3aHA MPOEKTHO-
UCCIIEZIOBATENIbCKas ACSITENbHOCTD IKOJIBHUKA.

Kpome Toro, pabora WIKOJIBbHUKA HaJ NPOEKTOM WM HCCIEJO0BaHUEM Oynaer
CHOCOOCTBOBATh U Pa3BUTHIO €0 aJI€KBATHOM CaMOOLICHKH.

BapuaHThl peaju3anuu nporpaMmsl 4 popmMbl NpoBeeHUs 3aHATHIA.

JlanHas mporpaMMa paccyMTaHa Ha pabOTy CcO UIKOJbHUKaMH 5-9 KI1accos.
[legarory Ba’kHee aKIIEHTHPOBATh CBOE BHUMAHHUE HE CTOJIBKO Ha KayeCTBE pe3yJibTaTa
IPOEKTa WM MCCIEA0BaHMUs, CKOJIBKO Ha TOM, YTOOBI yUaluiics Moyvaj 3HaHUsS B TOM
YHCIie ¥ Yepe3 BIMOIHEHNE MTPAKTUUECKOT 0 3aJaHusl, JIeall BEIBOJBI U YMO3AKIIOUECHUS
HAa OCHOBAaHMHM CBOErO HCCJIEAOBAHMS, YYWICS CpPaBHUBAThb €ro pe3yjbTaThl C
TEOPETUUYECKUM MAaTEepHaioM M HCCICAOBAHUSAMU JPYTHX MIKOJFHUKOB. Takum
0o0pa3oM, IIKOJbHUK OCBOMT OCHOBBI NMPOEKTHO-HCCIIEIOBATENbCKON NEATEIbHOCTH U
pUOOpPETET HABBIK KPUTHUIECKOTO OTHOIICHHS K MaTepHaly.



[Iporpamma pa3buTa Ha MOJIYJIH, KOTOPbIE MOTYT OBITH HCIOJIb30BaHBI JIMOO
qacTU4yHO, Jinbo monHocThlo. Tak Momynb «Kak JKUBOTHBIE U pacTeHUs
MPUCIIOCA0INBAIOTCS» (PBOJIIOIMOHHAS AKOJOTHS) MpEIonaraeTcs A U3ydyeHus B S5
wim 6 kiacce B TeueHwe ojHoro rojga (34 wyaca B roa). Moaynu «OCHOBBI
pacteHueBoAcTBa» M «buoTexHomorus» paccuuTaHbl Ha 68 4YacoB WU MOIYT OBITh
peanu3oBaHbl B TeyeHUU 2-X JieT (mo 34 yaca B ron) . «MoJieKyJasipHbIE OCHOBBI
CEJICKLIMW» pacCuuTaHbl Ha 34 yaca u MOTryT ObITh peann30BaHbl B TeueHuu | roga (34
yaca B roj). Bo BTOpoM ciydae BO3MOXKHO TMPOXOXKACHHE OOOMX MOJIyJien
(«MounekyJisipHbIE OCHOBBI CENIEKIIMI B § Kiacce.

B3auMocBsa3b ¢ nporpammou BocmMTaHMs. IIporpamma Kypca BHEYpOYHOM
NESTEIbHOCTH  pa3paboTaHa C yY4YeTOM PpPEKOMEHJAlUi MpUMEpPHON IPOrpaMMbl
BOCIIUTAHUS,  YUYUTHIBAET  IICHUXOJIOrO-IEJarOrMuyecKue  OCOOEHHOCTH  JAHHBIX
BO3PACTHBIX KaTeropuil. OTO MO3BOJIAET HA IMPAKTUKE COEJAMHUTH OOYyYarollylo Hu
BOCIIUTATENIBHYIO  JI€ATEJIBHOCTh II€arora, OpPUEHTHPOBATH €€ HE TOJIBKO Ha
UHTEJUIEKTYaJbHOE, HO M Ha HPABCTBEHHOE, COLMAIbHOE pa3BUTHE peOeHKa. ITo
IIPOSIBIIACTCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB PEATU3ALMU IPOTrpaMMbl BHEYPOUYHOMN
NEATENIbHOCTH, HAIIEAIWNX CBOE OTPaXEHUE M KOHKPETHU3ALMI0O B NPUMEPHOU
IIPOrpaMMe BOCIIUTAHUS;

— B BO3MOHOCTM KOMIUIEKTOBAHMSI PA3HOBO3PACTHBIX TPYIIl I OpraHU3aluu
npo(OPUEHTAIIMOHHON  JEATENIbHOCTH  IIKOJBbHUKOB, BOCIHUTATEIbHOE 3HAYEHUE
KOTOPBIX OTMEYAETCS B MPUMEPHON MPOrpaMMe BOCIIMTAHUS;

— B MHTEPAKTUBHBIX (opmMax 3aHATHA AN [IKOJBHUKOB, OO0ECIEUUBAIOIINX
OOJBIIYI0 UX BOBJIEYEHHOCTh B COBMECTHYIO C NEAaroroM M JAPYTMMH JETbMU
JESTENbHOCTh M BO3MOXHOCTh OOpa3oBaHUsI HA €€ OCHOBE JIETCKO-B3POCIBIX
OOILIIHOCTEM, KJIIOYEBOE 3HAYEHHWE KOTOPBIX JUIsi BOCHUTAHUS MOAYEPKUBACTCS
IIPUMEPHOM IIPOrPaMMON BOCIIUTAHHS.

Oco0enHocTH padoThI YyUuTeJIs 10 MporpaMmme. 3ajadya yUYuTeNIsl COCTOUT B TOM,
4TOOBl  CONPOBOXKJAATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAllMU IIKOJbHUKA,
packpbiBas MOTEHIUAJ KaXJ0r0 4epe3 BOBJICUEHHE B MHOIOOOpA3HYIO NEATEIbHOCTD,
OpraHM30BaHHYI0 B pa3HbIXx (opmax. [lpm 3TOM pesynabTaTomM pabOThl yduTENs B
NEPBYI0 OYepelb SBISIETCS JMYHOCTHOE pa3BUTHE Yywanierocs. JIMUHOCTHBIX
PE3yIbTATOB YUUTENb MOXKET JOCTUYb, YBJIEKas YYEHUKAa COBMECTHOM U MHTEPECHOU UM
000OMM JESATENIbHOCTBIO, YCTAHABIMBas BO BpEeMs 3aHATUN J0OpOKEIATENBHYIO,
HOJACPAKHUBAIOLIYI0 aTMOC(EPY, HAChIILAs 3aHATHS IEHHOCTHBIM COACPKAHUEM.

[IpumepHas cxema nIpoOBEACHUS 3aHATHN 110 TPOTPAMME:

1. OOBsicHEeHHE TEOPETUYECKOI0 MaTepuaa 1o TeMe.

2. IlonroroBka K SKCIEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHUE OOBEKTOB IS
IPAKTUYECKOTO 3AHSITHS.

3. IIpoBeneHue MPAKTUUECKOTO 3aHATUS — OCHOBHAS 3a7ja4a OCBOCHUE METOI0JIOTUU
JAHHOT'O 3KCIIEPUMEHTA.



4. Tlo OKOHYAaHWUU TPEAJIOKUTH JETSIM, KOTOpPHIE 3aWHTEPECOBAIUCH JAaHHBIM
AKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIIEAOBATEIBCKUM MPOeKT. s 3Toro He00X0aUMO
o0CyIUTh OOBEKTHI, KOTOpbIE YYEHUK OyJeT uCCleAoBaTh, COCTAaBUTh IUIAH
AKCIEPUMEHTA.

5. IloMoYb y4eHUKY MTPOAHATU3UPOBATH PE3YJIbTAThl SKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-HCCIIEIOBATENBCKON AEATEIbHOCTA IIKOJbHUKOB
MOXXHO B TIPOIIECCE€ 3alllUTBI UMH CBOMX pabOT B paMKaxX IIKOJbHOW Hay4HO-
MIPAKTUYECKON KOH(pEPEHITUH.

COJIEP KAHUE KYPCA BHEYPOUYHOM JIESATEJbHOCTHU

Moayab «Kak :KMBOTHbIE U PACTEHUS NMPUCTOCAOIUBAIOTCH» (IBOJIIOIMOHHASA
3Ko0JI0THs) 5-6 kiaaccehl (34 yaca)

1. Mpuvi uccneoyem rcusvle 00veKmul

CBolicTBa M CTPOEHHUE XUBBIX OPraHU3MOB (CTpoeHue KieTku). Bua, ocodp —
OpraHu3M Kak eAuHas cucrema. Ananrtauuu (mpucrnocoOnenust). [lonsitue romeocrasa
AKUBOTO opranusma. CriocoOsl ero nojaepKaHusl.

[Tonsitue BapuatuBHOCTM Tpu3Haka. MccnemoBarenbckue paboTel «Bce nu
(cunMIIBI, O€TIKH, OEepe3bl U T.1.) OAUHAKOBbIE? DOTOKBECTY.

Orpanuuenuss mopdosornyeckux u ¢GuznogorHueckux amantanuii. [lodemy
OpraHU3Mbl HE CTAHOBSTCS OECKOHEYHO OOJBITUMH, MAJICHHKUMHU, BCESIHBIM.
[Tpaktruueckast pabota «CocTaBisieM KHUTY PEKOPAOB PACTEHUU W JKMBOTHBIX HAIIETO
Kpash».

2. Bausanue okpyscarouieil cpeovlt Ha dHcugvle OPeaHUIMbL

dakTopbl OKpYXKaromiel cpenbl (abuoThyeckue, OMOTUYECKUE, aHTPOIOICHHbIE).
[Ipumepst  aOuoTudeckux (HaKTOPOB, OKA3bIBAIOIIMX OCHOBHOE BJIMSHUE Ha
KUZHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BJIAXHOCTb.
[Ipaktuueckoe 3anstue «l{Ber u Temno» (KyOUKH Jibjia B3BECUTb, MOJOXKUTH B YallIKU
[lerpu Ha pa3HouBeTHYIO Oymary, depe3 30 MUHYT B3BECHUTh 3aHOBO — KTO OBICTpee
pacrasui). [Ipaktuueckoe 3ansatue «UTto pacTBopsieTcsi B BoAe» (3KCrepuMeHT «Kuakuii
nom»). [Ipaktrueckoe 3anstre «JIuddys3us BemecTB B Bojae (pacTBOPHI)», «JIBrmkeHNe
pactBopoB 1o uBeTKy». I[Ipaktuueckoe 3ansitue «Jlem miaBaer B Boje (aiicOeprw,
3aMep3aHue BoA0eMOB)». [IpakTuueckoe 3anarue «Jlex npu 3amep3aHuu paciIupseTCs
(pa3pyleHre kaMHs (I0OYBOOOPa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHBIE ~ 3aKOHOMEPHOCTHM  NIPHUCHOCOOJICHHS]  JKUBBIX  OPraHU3MOB K
abuotnyeckuMm ¢akropam. IIpucnocoOnenrsi Kk OCHOBHBIM aOMOTHYECKUM (PaKTOpam:
TeMmreparypa, BIaxXHOCTh U cBeT. Ilpaktuueckoe 3anstue «llly6a» (kyOuku mbaa
3aBEpHYTh B pa3HbId Marepuas, B3BecuTh). IlpakTtuueckoe 3aHsTHE «IIMrMEHTH
(MOXXHO pa3feuTh Ha BaTMaHe KpacuTelu u3 (iaomactepoy. [IpakTuueckoe 3aHsTHE
«Kak >KMBOTHBIE TUIaBaIOT B BOJE» (DKCHEPUMEHT C IMUIETKOM).

UccnenoBarenbckue padoThl «BrausiHue cBeTa (Teruia, BIaXXHOCTH, COCTaBa MOYBBI)
HAa PAacCTEHUsT B €CTECTBEHHBIX WJIH HCKYCCTBEHHBIX YCIOBHUSAX» (Ha JOCTYIHOM



MaTepuae).

3. Bsaumooeiicmeusn sncuevlx opzanuzmos

buotnueckue bakTopsI. 3aKOHOMEPHOCTH pa3BUTHSA MEKBHJIOBBIX
B3aUMOOTHOIIEHUH. Ko3Bomouust (XUUIHUK-KEPTBA; NApa3uUT-XO35IMH) OBOJIIOLUS
cTpareruii no0bpiBaHus nuiu. CouuanbHOCTh. Buabl-BeceneHusl. [lepeyenn pacteHuid-
BpEAUTEIEH. UccnenoBarenbckas pabora «HaOmonenus 3a
B3aMMOOTHOIICHUSIMUKMBOTHBIX TPHU JOOBIBAHUM MUINM (KOPMYILUIKH ISl TTHIL, IS
TOPOJICKUX WJIM CEJIbCKUX >KMBOTHBIX). BebO-kamepsi». HccnepoBarenbckasi paborta
«PacnipocTpaneHue BUOB- CHHAHTPOIIOB B HAIlIE MECTHOCTHY.

4. Yenogek 6 HcusHu pacmenuil u Hcugommuupix?

Auntponorennsie (axktopel. [lpaBma i, 4YTO NEPBOOBITHBIE JIOAW >KWIA B
rapMOHUU ¢ pupooil. OjoMalTHUBaHUE U IPUPYUYEHUE KUBOTHBIX U PaCTeHU. 3auem
criacaTh BBIMUPAIOLIME BUIBI, KaK 3TO Aenarb. KylbTypHblE pacTeHMs UM HMX JUKHE
npenku. [louemy BakHO MX coxpaHsaTh. PazHooOpasue KyJlbTYpHBIX PACTEHUH U X
3HaueHHE B KU3HU yenoBeka. KpacHas kHura Bameil tepputopun. Ocobo oxpaHsieMble
Teppuropun, 3amnoBenHukun Poccum m mupa. [lpaktuueckas pabora «PasznooOpazue
KyJIbTYPHBIX PACTEHUI B BallIEM PETHOHEY.

UccnenoBarensckas padota «BnusHue aHTpONOreHHBIX (DAKTOPOB Ha pa3BHUTHE
pacTeHuil B TOPOJIe/HACETIEHHOM ITyHKTE.

Okckypeusi/mpaktudeckas pabora «OOIIT B Bamem pernoHe — YHHUKaIbHBIC
O0OBEKTBI TPUPOIBD.

5. Jkonocuueckue Huwiu

buocdepa — onna u3 BaxkHelmux o6osioyek 3emiau. UTo Takoe «3IKOIOTUYECKUe
HUIIM» W Kak oHU (opmupyrorcsa? DopMUpoOBaHHE 3HAHUI MO OMOPa3HOOOpA3HIO
KU3HEHHBIX  (QOpM,  MOBEIEHYECKHX  NPHUCHOCOOJIEHHH,  MOAM(PUKALMOHHAS
M3MEHYUBOCTD (Ha 0a30BOM ypoBHE). PacTutenbHbie cCOOOIECTBA U UX TUMBL. PazBuThe
Y CMEHBI PACTUTENBHBIX COOOIIECTB.

HccnenoBatenbckue paboThl «DKOJIOTMUECKUE HUIIM BOKPYr TeOS — ONUCaHHE
(dakTopoB OKpyxkatome cpens». MccinenoBarenbckue padoThl «DEHONTOrHUECKHe
HAOJIIOIEHUS.

Moayabs «OCHOBBI pacTeHHMEeBOACTBA» 7kiace (34 yaca)
1. Beedenue ¢ pacmenuegoocmaeo

Yro-Takoe pacTEHUEBOJCTBO: OCHOBHBIE (DAaKTOpPHI BBIpAIMBAHUS PACTCHUI.
Hcropust pazsutus arpoxumudeckux 3HaHui (padotsl M.B. JlomonocoBa, FO. JInbuxa,
Bbyccenro, B.B. [lokyuaeBa, K.A. Tumupsizena, I1.A. Kocteiuesa, JI.H. [IpsauimnukoBa
u ap.). [lpakrudeckas padota «bouka JInGuxay.

2. Aepomexnuueckuil IKCnepumenm

[IpaBriia TOCTAaHOBKM arpo3kcrnepuMeHTOB. [locTaHOBKAa HKCIEPUMEHTOB C
pacTeHusiMA. BBIOOp TeMBbI, COCTaBICHUE TUIIOTE3bI, IIEHM U 3a7ad SKCIEPUMEHTa I10
BBIPAILIMBAHUIO PACTEHUM B KOHTpoiupyeMou cpeae. KoHTposim, mnOBTOpHOCTH,
npoBefieHue dKcnepuMeHTta. I[lmanupoBanue skcnepumenTta. OlleHKAa pe3yJbTaToB



skcniepuMenTa. MccnenoBarenbckas pabora «@DakTopbl, BIMSIONIME HA MPOpPACTaHUE
ceMsiH (pOCT IIPOPOCTKOB)».

OcBoeHue TEXHOJIOTUU KPYTJIOTOAMYHOIO BBIpAIIMBaHUS CAlaTOB U MUKPO3€EJICHU
B KOHTPOJIMPYEMBIX HCKYCCTBEHHBIX YCIOBHUsX. COOp YCTaHOBKHM JUIsl BbIpalllUBaHUS
PaCTEHHI B KOHTPOJIIMPYEMBIX YCIOBHSIX.

3. Ponb xumuueckux 31eMeHmo6 6 NUMAHUU PACMeH Ul

Bonma. PactBop. BbITsDKKa. AHHUOHBI, KaTHOHBI, 3JEKTPONPOBOAHOCTH M pH
pactBopa. Posib XMMHYECKMX DJIEMEHTOB B NUTaHUM pacrteHud. IlomydeHue
NUTATEIbHBIX BellecTB pacrteHusiMu. [lpaktuyeckas pabora «CxeMbl MUTATENbHBIX
pactBopoB. Pacuet 103 ynoOpeHuii Juisi MUTaTENbHBIX PACTBOPOBY.

Yao0peHus: oOpraHmdeckue, MHHEpalbHbE, MHUKpoOUoIorndeckue. Turmbl
NUTaHus pacTeHuil. Bo3aymHoe M MHUHEpaTbHOE (KOPHEBOE) NUTAHUE PACTEHHI.
TpaHCOPT NHUTATENBHBIX BEMIECTB PACTEHUN: BOCXOMSIIMKA W HUCXOASIIMNA TOK.
Baxneiiue kanuiinele, pocPopHble U a30THbIE yA00peHus, ux cBoicTBa. [Ipocteie u
cnoxHele ynoOpenus. [lpaktuueckas pabota «llpaBuiia cMmemmBaHus ynoOpEeHMID)
[Ipaktruueckas padota «llutanue pacTeHUI: TEXHOJOTHUSI TPUTOTOBICHUS TUTATENbHBIX
PacTBOPOB VISl PA3HBIX KYJIbTYp».

PocT u pasBuTHE pacTeHMii: 3Tambl OHTOT€HE3a, (PAKTOPBI, BIUSIOIIME HA POCT
pacTeHuil: CBET, IyCTOTa MOCaoK, NuTaHue, cyocrpar. [lpakruueckas pabora
«MOHUTOPHHT MUHEPAIBHOTO TUTAHUS PACTECHUIN.

Oco0OeHHOCTH TNHUTaHUS PACTEHMH a30TOM. A30T U €ro 3HA4Y€HUE B >KU3HU
pacteHuil. @opMeI a30Ta U UX MPEBPALICHUE B IIOYBE.

Ucrounnkn  ¢ochopa g pacteHus. 3HayeHue  (¢pocdopcoaepranmx
COCIMHEHH B KJeTke. Pollb Makpodpruyeckux coeauHeHud ¢ocdopa B
HSHEPreTUYECKOM OOMEHE.

Bnugnue kanug Ha (¢u3MUECKHE CBOWCTBA MPOTOIIa3Mbl, Ha (HEPMEHTHI
yIJI€BOJOPOJIHOTO 0OMEHa, CUHTE3 OenKoB U Jip. Posib Kanus B nmoaaepKaHUM HOHHOTO
OanaHca B TKaHsX, B IPOLECCAX CAMOPETYJISILIHH.

PerynstopHas u cTpykTypooOpa3oBaTeibHasi poJib KajblMs. YdacTue B
00pa30BaHUM KJIETOYHOW CTEHKH, MOJAECP)KAHUU CTPYKTYpbl MEMOPaH U PEryJsius X
IIPOHUIIAEMOCTH.

3HadeHne MarHus B MeTtabonm3Me pacTeHuil. MarHuii B cocTaBe XJopoduiuia,
CXOJCTBO XJIOpOMITIAa U TeMOTIOOMHA KaK CBUAETEIHCTBO €IMHCTBA OPTraHUYECKOTO
MHpA.

Cepa M €ro OCHOBHBIE COEOWMHEHHMs, UX POJb B CTPYKTYPHOM OpraHM3alHiH
KJIETKH, YYaCTUE B OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Muxkpooanementsl. IIpencraBieHus O pojid MHUKPOARJIEMEHTOB B MeETa0OJIU3Me
pacteHuil. OCOOEHHOCTH TMOCTYIUIEHUSI MHKPOXJIEMEHTOB B pacTteHus. CHHEprusMm u
AHTarOHU3M 3JIEMEHTOB ITUTAaHUS PACTCHUIA.

PactutenbHass quarHocTMka M METOAbl WACHTU(UKALMM HENOCTaTKa/M30bITKa
sanemeHToB nutanus. [IpakTuueckas padota «PacturenbHas qTuarHoCTUKa.



HccnenoBarensckas padota «OleHKa COCTOSHUS KOMHATHBIX pPacTEHUll,
pacTeHU Ha LIKOJILHOM TEPPUTOPHUM, YCTAHOBKA IPUYUH IATOJIOTMYECKUX COCTOSIHUU
(IpUHATTNYUN)».

UccnenoBarensckas pabora «OlleHKa BIMSHUSA pPa3jIMYHBIX 3JIEMEHTOB Ha
COCTOSIHHE PACTEHUH (COCTaBIECHUE PA3ITUYHBIX IOJKOPMOK)».

4. Boonaa, necuanasn u noyeeHHas Kyabmypebl, UX HPUMEHEHUE 6
eévipawgueanuu pacmenui. Puzuonozus pacmenuu

Boanas, mecuaHasg ¥ MOYBEHHAas KyJIbTYpbl, UX NMPUMEHEHUE B BBIPAIIUBAHUU
pactenuii. [IpoBeneHue Boabl B KOpHE U cTebne pacteHuil. [Ipaktuueckas padora
«KopHeBoe naBiieHue.

Boaublil pexuM pacTeHMil: CTpoeHue YCThHI: (DaKTOphI, BIUSAIOINIME HA HX
pPacKpbITHE M 3aKpbITHE. 3HAYCHUE MEXaHW3Ma PETYyJSIMM WMCHApPEHUs BJIAru
pactenueM. Ilpaktuyeckas pabora «lIpuroToBnenue mnpenapara YCTbUII METOIOM
CIETIKA.

Uccnenosarenbckue paboThl: «BiusHUE YyCIIOBUW COJAEp)KaHUS PACTEHUN Ha
KOJIMYECTBO YCTHHUID).

doTocuHTE3 — YHUKAIBHBIA Mpolecc pacteHuil. TemHOBas u cBeToBas (pasbl
¢dorocunTesa. 3HaueHue PoToCUHTE3a AJIS KUBBIX OpraHu3MoB. [IpakTudeckas pabora
«DyHKIMOHAJIBHAST ~ JWArHOCTMKA PpPAaCTEHUHM MO AKTUBHOCTH  XJIOPOIUIACTOBY
UccnenoBarensckas pabora «Omnpenenenne xyopopumna A wu b, onenka
(OTOCUHTETUYECKON aKTUBHOCTH PAaCTEHUH U (PaKTOPOB, BIMSIIOIIUX HA HEEY.

@akTopsl pocTa pacTeHUM: BO3AYyX U adpauus. Ilog3eMHOe nbpIXaHUE pacTEeHUN:
COCTaB TIOYBEHHOI'O  BO3/AyXa, Tra3o00mMeH. [a3o00MeH 1ipu  OECIOYBEHHOM
BeIpamuBanun. I[lpaktudeckas padora «Asparus, CO2 u O2. JlpixaHue pacTEHUI».
[Ipaktuyeckass pabora «JlpIxaHWe pacTeHMii: OLIEHKAa WHTEHCHUBHOCTH JbIXaHUSA
PAaCTEHUH U IIOJ0BY.

UccnenoBatensckue padboTel: «BnusHue cnocoba BeIpamuBaHus (cocraBa
MIUTATEIbHOM CMECH, CXEMbI BHECEHUS) HA POCT M PA3BUTHS PA3IMYHBIX PACTEHUI.

5. Kynemypuoie pacmenusa. Coepemennvie acnekmol ceneKkyuu

Kak uyenoBek cTan HCHob30BaTh pacTeHus? CBsA3b pPa3BUTHUS [UBHIM3AIUHU
YEJI0BEKa M OJIoOMalllHMBaHus pacteHuid. Jlomectukamus. Jluckyccus «Jlomectukanus,
BCE JIM PACTEHHUS M JKUBOTHBIE, KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM WM
OJIOMAITHUBAIOTCA? MOXHO JIM CYUTATh TapakaHa OJOMAIIHEHHBIM KUBOTHBIM 7))

HacneacTBeHHOCTh M U3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX OPraHU3MOB.
N3menunBocth. Buasl m3meHunBocTh. IlpakTudeckas pabora «MomuduxannoHHas
U3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JEPEBa)».

['en — MarepuanbHBI HOCUTENL HACJIEIACTBEHHOCTM UM WU3MEHYMBOCTH.
HyxiiennoBbie KuCHOTHI. JIOKanmu3anusi reHETUYECKOTO MaTepuana B KieTke. Jlenenue
kierok. Permmukanmus JIHK.  OcHoBHass  jmormMa  MOJIEKYJISSpHOW — OHOJIOTHH.
Tpanckpunmus. Tpancusuus. Mytamuu. [Ipaktudeckas padota «l'eH — HHCTPYKIUS 110



cOopke KJIIeTKH (Ha Oucepe win KOHCTpyKTope)». [IpakTudeckast padora «MyTarusi Ha
OytepOpone (m000M OOBEKT U3 MpeabIAyIeld padoThl, TJI€ U3MEHEHUE WHCTPYKIIUU
MPUBEJIET K U3BMEHEHUIO BHEIIIHETO BUJIa 00HEKTA)».

Oddext OyThUIOUHOrO TOpJBIIIKA M TEHETHUYeCcKoe pazHooOpaszue. Urto Takoe
reH0aHk? 3ayeM COXpaHITh FeHETHYECKHE pecypchl pacTeHuit? OCHOBHBIE CIIOCOOBI
COXpaHEHUs TCHETHUECKUX PECYpCOB pacTeHui (ex situ u in situ).

3nauenue pabor H.M. BasumoBa. 3akoH romojorudeckux psiaoB. LleHTpsI
IIPOUCXOXKIACHUs KyJIbTypHbIX pactenurd H.M. BaswioBa u IL.M. JKykosckoro.
[IpakTruueckas padora no rpynnam «OTKy1a Ha HAIUX CTOJIAX (PPYKThI/OBOLIU/3IAKI.

OcHoBHbIe MeTonbl cenekuuu. ['mbpunmzanus. Popmsl oTO0pa. OCHOBHBIE
HAIPaBJICHUS CENEKIMU: YIYUIICHUE YPOKAHOCTH, YCTOMYMBOCTU K OMOTHYECKUM U
abuotnuyeckuM ¢akropam. [Ipakruueckas padbora «BosipammBaem ropox. Kak mposectu
CKpELIMBAaHUE y TOPOXay.

Ecte mm xu3Hb B mpoOupke? buorexHomoruss KyJabTYpHBIX pacTCHUM.
UccnenoBatensckass pabota «BelpammBanue pacTeHwii B mpoOupke» (MOXKHO
BOCIIOJIB30BAaThCSl  PE3yJIbTaTaMU MPEABIAYIIUX 3KCIEPUMEHTOB MO COCTABJICHHIO
NUTATEIbHBIX PACTBOPOB JJIsl PACTEHUM).

6. Pacmumenvnasn npooykyus.
HanzemHuble 1 noazemMubie opranbl pacteHuid. [loOer u BUAOM3MEHEHHBIN TOOET
pactenuii. CrmiocoObl pa3MHOKEHHS pAaCTEHUHN.
[lonsitue o0 KadecTBE NPOAYKTOB muTaHUsA. [IpoOreMbl KOHKYpEeHUUHU
OTEUYECTBEHHBIX MPOAYKTOB MUTAHUSI C UMIIOPTHBIMU. JIOTUCTUKA JOCTAaBKU U CPEJICTBA

coxpaHeHusi npoaykroB nutaHus. I[lpakrtuueckas pabora «IlpeaenbHO nomycTuMble
koHueHTpauu (I1IIK) u Meroasl KOHTpossi 6€30MaCHOCTH PACTUTENbHBIX MPOAYKTOB
UTAHUS.

Mukpo3eneHb: 0Je3HOCTh U TexHoJorus. MccnenoBarenbckas padora «OLeHka
KauyecTBa BbIPAIIEHHONW MUKPO3eJIeHn» (JIM0O0 CBO, TMO0 U3 Mara3uHa).

XUMHAYECKUN AHAIN3 NPOJYKLIHH. OcHOBBI criekTpooToMeTpuu.
[Hotenumometpus. Xpomatorpadus. [Ipakruueckas padborta «MeTobl OLIEHKH KayecTBa
PACTUTENBHOW MPOIYKLUHUU: XPAHEHHE M COXPAHHOCTh MHUTATENbHBIX BelecTB» (10
JOCTYITHOMY 00OpYJIOBaHHUIO).

Uccnenosarensckas padota «Omnpenenenve ButamuHa C METOIOM OOpaTHOIO
TUTPOBAHUS B IUIOAX HA PA3HOM CpPOKE (CIIOCO0€E) XpaHEHUS».

Monyab «buorexnosorus» 8 kinacce (34 yaca)
1. bBuomexnonozusn

[TonsiTue OMOTEXHONOTMHU. 3adyeM YeJIOBEKY OHOTEXHOJIOTMH, B YeM uX
OPEUMYIECTBO  IEpel  XMUMHMYECKUM  CUHTe30M.  OCHOBHBIE  OMOOOBEKTHI
OMOTEXHOJIOTMU: TPOMBILIUIEHHbIE MHUKPOOPTaHU3Mbl, KJIETKM W TKaHU PpaCTEHMI,
KUBOTHBIX M 4YeJloBeKa, OuokaranuzaTopsl. llpaktnueckas pabora «IIpumepst



IpUMEHEHUS] OMOJIOTUYECKUX OOBEKTOB B TBOCH KUZHM.

Ceippe asi1 OMOCHMHTE3a M OLIEHKa ero OMoJoruueckod IeHHOCTH. OCHOBHBIE
UCTOYHHUKHM yriepoda, a3ora, Qocdopa, MHKposneMeHTOB. MccienoBaHMe HOBBIX
MCTOYHUKOB CHIPhS (BKJFOUAs BOMIPOCHI €TO MPEABAPUTEIIBLHON 00paboTKH), pa3paboTka
HOBBIX MHTATEIBHBIX CPEd, B TOM YHCJIE BKIIOYAIONMUX OHOCTHUMYJISTOPHI M JPYTHE
AJIEMEHTBI YIPABJICHHS U ONITUMU3ALMU IPOLECCOB OMOCHHTE3a. MEeTO 1bl ONITUMH3ALUN
NUTATEJIbHBIX CPE/I.

2. Mukpoouonozusn

[TonoxeHue MpPOKapuOTOB B cUCTeMe opraHudeckoro wmupa. Crpoenue
OakTepuanbHOi KieTku. Knaccudukanus 6akrepuid. Mopdonorus 6akrepuid. [IpocTteie
U CJOXHbIE METOJAbl OKpamuBaHus Oaktepuil. duszmonorus OakTepuil: MUTaHUE,
JIbIXaHUE, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApXeu (IKCTPEeMO(HIBHOCTS,
ocobeHHOCTH cTpoeHus kieTku). JlaboparopHas pabota « DUKCUPOBAHHBIC TTpeNapaThl
Oaktepuit. Ompenenenre (GOPMbI  MPEIOKEHHBIX KYJIBTYp MHUKPOOPTaHU3MOB,
UCTOJb3ysl NPOCTOW MeTon okpacku» Jlabopartopnas pabora «OmpeneneHue Tuma
KJIETOYHOU CTEHKH METOJIOM OKpaiuBaHus 1o ['pamy» (IIpu HaIu4uu peakTUBOB).

MonouHnokucinoe u couptoBoe Opoxkenue. DoroTrpodubie U XeMOTPOPHBIC
Oaktepun. Ilatorenneie Oakrtepun. UymHass mnajsouka W 4yepHash CMepPTh, OOTYJIH3M,
cToyiOHsiK, TyOepkyne3. Hcropuss OopsObl ¢ OakTepuadbHbBIMU  MHOEKIUSIMHU.
JlaGopatopHas paboTa
«IToceB cmbiBa ¢ pyk Ha yamiku [lerpu». Jlaboparopnas padota «BelaeneHue yucToit
KyJIbTyphl Oaktepuil. Merton pasBeieHuil. MeToA  HCTONIAIONIETO  IITPUXAX.
JlabopatopHasi pabora «Mopdosnorudeckass XapakTepUCTHUKA BBIICICHHON YHCTON
KyJbTYPBI: XapaKTePUCTUKA KOJOHUH, PopMa OaKTepHil, TUIT KIE€TOYHOU CTEHKI.

Boiina 6eckoHeYHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl JeHCTBUM
aHTHOMOTHUKOB. MeXKileTouHass KOMMYHHKanus Oaktepuil. UyBCTBO KBOpyMma.
JlabopatopHasi pabora «CpaBHEHHE pOCTa MUKPOOPIaHM3MOB Ha dHamike 0e3 u ¢
noOaBneHus aHTHOMOTHUKOBY MccnemoBarensckas pabora «Ilomck MUKpOOPTaHW3MOB
00JaAaroIMX aHTArOHUCTHYECKOW aKTUBHOCTBIO.

[Ipumenenue Oaktepuil yenoBekoMm. KuHeTmueckoe onucaHue OHOCHHTE3a
OPOJYKTOB MHUKpPOOpraHu3MaMu. bakTepuu, KOTOpble MOTYT paszjiarath IUIaCTHK.
UccnenoBarenbckas pabota «BblaesieHHe MOJOYHOKHUCIBIX OaKTepuid, MCCIEIOBaHUE
UX aKTUBHOCTH.

3. Jykapuomuueckue op2anu3mvl 6 OUOMexHo102UU (RAECHeBble 2PUDbL, OPONHCHCU,
6000pocau)

[1necHeBble rpuOBI MPOTYLIEHTHI OMOJIOTMUECKH AKTUBHBIX BEIIECTB.

OOmast xapakTepUCTHKa APOAOKEH caxapoMHIleToB. VcTopusi HMCIOIB30BaHUS
JPOXOKEH B TPATUIIMOHHON OMOTEXHONIOTHU. TEeXHOJIOTHH BUHOMAETIHS U XJie0omneueHus,
CHeIMaTN3UPOBAaHHBIC Pachl IpoXxkehd. Metabonmm3Mm apoxokeit. Peakius ciupToBOro
Opoxenusi. Jlaboparopuas pabora «lloacuer kieTok npoxkeil B kamepe ['opsieBay.
JlaGopatopHasi pabota «OOHapyKeHHE MPOAYKTOB CIIUPTOBOrO OPOKEHUS: THIOBOTO
cnupTa M yriaekuciaoro raza». llomydyeHne BTOPHUYHBIX META0OJMTOB B APOAOKAX.



JIpo>xKu Kak MpoAyLeHThl OMOTOIUIUB. [lomydeHue 1eneBbiX 0eIKOB B APOKKAX.
OcoOEHHOCTH BEreTaTUBHOT'O M TOJIOBOI'O Pa3MHOXKEHHS Yy APOAGKEH, 3HAUCHUE
W3YUYEHUs] MUTO3a W IMUTOKWHE3a JUISl ONTUMM3ALUM TIPOILIECCOB KYJIbTHUBUPOBAHUS
JPOMKEBBIX IITAMMOB, TIOHUMAHUS MPUYUH MATOT€HHOCTH JAPOAGKEH U rpuboB, OKMCKa
MUIIeHEH (GYHTHIUAOB U pa3palOTKM  HOBBIX JIEKAPCTBEHHBIX  IPENaparoB.
JlaGopatopHass pabGora «HaOmroneHue  pa3sMHOXKEHUS — JIPOXOKEBBIX — KJICTOK».
[Tpaktuueckas pabora «Ilomyuenue TBopora u kKedupa Ha OCHOBE MOJOUYHOKHCIBIX
Oaxrtepuit». [lpakTudeckas padbota «OCHOBHBIE BHJBI KBaca W MX XapaKTEPUCTUKA)
«JIpo’XKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMbIE IS MPOW3BOJICTBA KBacay.
[Ipaktrnueckass padbora «CpaBHUTENbHBIA aHAJIW3 PA3BUTHUS JIPOXKKEH B a’dpoOHBIX U
aHa’poOHBIX  ycnoBusix». llpaktuueckas pabora «MeToasl OIEHKH CBOICTB

xJIeOOMeKapHbIX JIpoxoked. OCOOEHHOCTH TPUMEHEHHS IMPECCOBAHHBIX, CYIICHBIX U
MHCTAHTHBIX JApOxokei». MccnenoBarensckas pabora «BnusHue QU3NKO-XUMUYECKUX
(dakTOpoB Ha KauyecTBO OMOTEXHOJOTUYECKON MPOAYKIMHU (KBac, kedup, Chip, Xjied u
Tp.)».

4. Hacneocmeennasn ungopmauus

HacneacTtBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Buasl m3menunBocTh. [lpakTudeckas pabora «MomuduxkannoHHas
U3MEHYUBOCTD (JIUCThS, UTOJIKU C OJHOTO JEPEBa).

I'en — MarepuanbHbIi HOCHUTENb HACIEICTBEHHOCTH M HW3MEHUYMBOCTH.
HyxknenHoBbie KUCIOTHL. JIoKanu3aluys reHeTUYECKOro Marepuaia B KieTke. [lenenue
wietok. Pemnmukanus JIHK.  OcHoBHast  jormMa  MOJIEKYJISIpHOW — OHOJIOTHH.
Tpanckpunmus. Tpancnauus. Myrtanuu. [Ipaktudeckas pabora «I'eH — HHCTPYKIHS 10
cOopke KJIeTKH (Ha Oucepe wiu KOHCTpyKTope)». IIpakTuueckas padora «MyTtamusi Ha
OyrepOpoae (1000i OOBEKT M3 MPEbIAYIIeH paldoThl, e U3MEHEHHUE WHCTPYKIIUU
pUBEACT K U3BMEHEHHIO BHEITHETO BHUJIa 00BEKTA)».

5. Bupyconocus.

[TonoxxeHune BUPYyCOB B CUCTEME OpraHnuueckoro Mupa. CTpyKTypa U XUMHUYECKU
coctraB BupycoB. Kiaccuduxamus BupycoB. Pempoaykmusi Bupyco. I[Ipocmotp
JOKYMEHTAJIBHOTO (UiIbMa O BUpycax.

Bupycs! - Bo30ynuTenn nH(EKIMOHHBIX O0e3HeH

buonorudeckue MeTo 16l 60pbObI C BUPYCaMHU.

6. Buomexnonozuu ¢ 3cueomunogoocmee
JlomecTukaiys OCHOBHBIC JIOMAIIIHUE >KUBOTHBIE; COBPEMEHHBIE IKCIIEPUMEHTAX
10 JIOMECTUKAIIUM KUBOTHBIX (JIUCUIIA, HOPKA U JIP. — IKCIIEPUMEHTHI HAYyYHOM IIKOJIBI
akajemuka benseBa). luckyccus «Jlomectukaiys, Bce JIM PacTeHUsS W JKUBOTHBIC,
KOTOPBIE JKUBYT PSAIOM C YEJIOBEKOM MM OJOMAIIHHBAIOTCA? MOXKHO JIM CUHTATh
TapakaHa OJIOMAIlTHEHHBIM >KUBOTHBIM 7).
CoBpeMeHHBIE METOJIBI B JKMBOTHOBOJICTBE: TPAHCIUIAHTAIUS 3MOPHOHOB,



XUMEPHBIC  KMBOTHBIC, KJIOHHWpoBaHWe. IIpakTtuyeckas pabora «Metoauka
KJIOHUPOBaHUsI (MOJIeIMPOBaHKE Ha Oymare).

OcHOBHBIC OOJIE3HH UBOTHBIX M POJb TMATOTCHHBIX MHKPOOPTAHH3MOB M
napa3uToB B Pa3BUTHH 3a00JIEBaHUI TOMAITHUX >KMBOTHBIX M OCHOBHBIX MEpax OOpPbOBI
C HUMH; POJIb TOJIE3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me >KUBOTHBIX. [lonoxxurensHoe
U 1moOouHoe (OTpHIATEIbHOE) BO3ACHCTBUU AHTHOMOTHKOB HA OpPraHU3M B XOJ€
JICYeHUs] SKUBOTHBIX; LT W 3aJa4ud BETEpPUHAPUU. DBHOTEXHOJIOTHS KOPMOBBIX
npenaparoB. [Ipaktudeckass pabora «CocTaBieHHE paliOHa TUTaHUS >KUBOTHOTO,
pacdeTr pacxolloB Ha cojepkaHuey». MccmemoBarenbckas pabora «OlleHKa KadecTBa
MOJIOYHOM MTPOAYKIIUI.

7. buomexnonozuu ¢ pacmenuesoocmee

OcHoBHBIE MeTOnbl cenekuuu. [mdpunmsanuss. Popmbl oTOOpa. OCHOBHBIE
HAIPaBJICHUS CEJICKIUU: YIYUIIEHUE YPOKAWHOCTHU, YCTOMUMBOCTU K OMOTHYECKUM U
abuotnueckum (paxropam. IIpaktuueckas padorta «BripamuBaeM ropox. Kak nposectu
CKpEILUBAHUE Y TOPOXA.

OCHOBHBIC TOJXOJABl CEJICKIIMU M OHOTEXHOJOTUHM KYJIbTYPHBIX PACTCHHM,
['uOpuauzanus, otnajgeHHass TruOpuaM3anus, HCKYCCTBEHHBIM OTOOp, TIeTepo3uc,
TpaHchopMalusi, MyTareHe3, FeHeTHUYeCKoe peaakTupoBaHue). Vctopusi cenekuuu B
Poccun u mupe, HCTOpUS pa3BUTHS BaKHEUIINX COPTOB KYJIbTYPHBIX PACTCHUM.

Kak genoBek moxket monuduiripoBats pacteHus? ['eHHas HHKEHEPUsl pacCTEeHUM:
Urto Takoe reHeTHYecKas HHXKEHEpHUs pacTeHuil. TpaHCreHHble pacteHus. MeToasl
nonyyerus.  OOpazoBaHue  omyxojiek y  pacTeHWil.  ArpoOakTepuaibHas
tpancopmarmst:  Ti-masmunael. [enst  T-JJHK.  MonekynsapHo-reHeTuueckue
MexaHu3Mbl Tpanchopmanmu. ['enernyeckoe pegaktupoBanue. COBpeMeHHBIE MOAXO0/IbI
U JIOCTHKEHUSI TEHETHYECKOro0 peAaKkTUpoBaHUs pacteHuid. IIpakTudeckas pabota
«I"eHOMHBI€ HOXKHUIIBI (MoAeupoBanue padboThl cucteMbl CRISP-Cas).

Ecte nu ku3Hbp B mnpoOupke? bBHOTEXHOIOrMS KYJIbTYPHBIX PaCTEHH.
UccnenoBarenbckasi pabora «BeIpamuBanue pacTeHuii B TpoOupke  (MOKHO
BOCIIOJIb30BAaThCA PE3YJbTaTaMU MNPEABbIIYIIUX HSKCIEPUMEHTOB II0 COCTAaBJICHUIO
MUTATEIbHBIX PACTBOPOB /JII PACTEHHI )».

Moayab «MoJiekyJIsspHbIe OCHOBBI cejiekuum» 9 kiaace ( 34 yaca)
1. Monexynapuasa 6uonozus.

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

HyxknennoBsie kuciioTbl. OCHOBHBIE MPUHIIUIIBI cTpoeHUs. [IpakTuueckas pabora
«Boigenenne JIHK u3 Ganana». Ilpaktuueckas pabora «Moxens JIHK-opurammy.
[Ipaktuueckass pabora «Ompexnenenue kadectBa mnpemnapatoB JHK ¢ momormrsio
criekTpooToMeTpun» (Ipu HATUYUK 000PYIOBAHU).

MarpuuHble cuHTE3bl. Perumikanus — OCHOBa KJIETOYHOrO AeieHus. [IpuHIuIb



permukaiuu. [Ipaktuueckas pabora «PeraukaTuBHAs MalliHa (UTrpa-AeMOHCTPAIUs)».
[IpakTuueckas padora «I1LP (Moxens ammuindukaius Ha Oymare)y.

Mytanuu. Yto Bei3biBaeT udMeHenus B crpoennu JJHK. [IpuHiumne! penapamuu.

Tpanckpunuus. [IpakTrudeckas padota «Cuina mpomMoTopay.

['enetnueckuii koja. Ilpaktuueckas padota «PemeHue 3amad HAa TEHETUYECKUN
kom» Tpancmsimus. [Ipaktudeckas padbota «DonauHT GEIKOBY.

Opranuzanusi reHoMa BUPYcOB [IpOTHBOBUpPYCHBIE CPEACTBA, MEXAHU3MBI HX
JEUCTBHS.

Opranuzanus reHoMa OakTepuii AHTHOaKTEepUaIbHbIE Ipernaparsl.
Hccnenosarenbekas pabora «Pacnpocrpanenue AHTUOMOTUKOPE3UCTEHTHBIX
OakTepuii» Opranuzaius renoMa 3ykapuoT ['eHoMHoe penakTupoBanue. [IpakTuueckas
pabota
«PaboTa B COBpEMEHHBIX T'eHeTHYeCKNX 0azax naHHbIX. [IpoBenenue In silico ananmsa
MOCJIEI0BATENBLHOCTEN TEHOBY.

2. MoneKkynapuvie 0CHOBbI 2eHEMUKU

IIpenmer renetuku. Kparkas uctopust pa3BUTHS  MNPEJICTABICHHUS O
HACJIEICTBEHHOCTH.

OT rena kK npuU3HaKy: Kak packpacutb kota. Yto takoe npusHak? IIyTs oT reHa o
npu3Haka. Myrtamuu. Asend. ['eTepo3urorsl U TroMO3UTOThl. JIOMUHAHTHBIE H
peueccuBHble amnenu. PoneBas wurpa «Amenuw». HccienoBatenbCKuid  IIPOEKT
MyTarennbie haKkTOPBHI.

['ensl cTposT opraHu3M. BrirodueHne M BBIKITIOUEHHE OOIBIIOr0 Habopa TEHOB.
Kak kmeTkum TOHMMAKOT, KakWe TEHBl JOJDKHBI paboTaTth. PomeBas urpa «Cynp0a
KJIeTKn». [ eHbI-niepexmovarenu. [Ipaktnueckoe 3ajanue « AJTOPUTMBI ISl KIIETOKY.

JIMCKpeTHOE HaclIeIOBaHUE MPU3HAKOB. 3aKOHBI MEHHEeNs: OJUH T€H - OJUH
npu3Hak. CxeMa cKpemuBaHus. 3aKOH eAuHOO0O0pa3usi THOPUIOB MEPBOTO MOKOJICHUS.
[IpakTuueckoe 3amanne «EguHooOpasue mepBoro MOKOJICHUS». 3aKOH paculeIyIeHUs

IIpU3HaKa BO BTOPOM NOKoJeHuH. [Ipaktnueckoe 3amanue «PacuierieHue BO BTOPOM
nokoieHuny». MccnenqoBaTenbCKuil MPoeKT «3aKkoHbl I'. MeHIens B SKCIIEpUMEHTEY.

3akoHbl MeHens: HECKOJIbKO T€HOB - HECKOJIbKO NMPHU3HAKOB. Jurudpuanoe
ckpemuBanue. HeszaBucumoe pacxoxiaenue xpomocoM. [Ipaktuyeckoe 3amaHue
«Pemertka [lennera». CuenneHHOE HacIe10BaHUE.

B3aunmoneiictBue reHOB. AJUlenbHOE W HeasuienbHoe. lIpakThueckoe 3aHsATHE
«B3aumoeficTBUS reHOB (MOJIEIMPOBAHNUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KIIETKY )»

Onpenenenue nouna. [Tonossie xpoMocombl. Camilsl 1 camKu. BiiusHue gpakropos
OKpyXarmuen cpensl. XpoOMOCOMHOE ompenaeneHue 1mnoja. [lomoBbeie XpOMOCOMBI.
[Ipaktuueckoe 3amanme «HacnemoBanue, crersieHHoe ¢ mojom». [Ipobiema
JOTIOJTHUTEIIBHON X-XPOMOCOMBI y KEHIIHUH. TpeXIBETHBIE KOIIKHU.

3. Moaekynapuvie 0CHOBbL ceneKyuu



I'emsl B momynsauusax: Benukoe  paBHoBecue. [lomymsamusa.  Yactorsl
BCTPEYAEMOCTH MpU3HAKa W amiens. YpaBHeHue Xapnau-BaitnOepra. IIpaktuueckoe
3amanue «YactoTsl ajiened, TeHOTUNOB U ¢GeHOTUNoB». McciaenoBarenbCckuil MpoeKT
«AHaIU3 TEHETHUYECKOW CTPYKTyphl MOMYJSIIUU (HA OCHOBE 3aKOHA Xapiu-
Baitnbepra)».

[Tonmynsuuu MEHSIOTCA: YUCIEHHOCTh, MUTpalldsi U BeIOOp cymnpyra. MakTopsl,
KOTOpBhIE BBIBOJSAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaitnOepra. UwucieHHOCTH
nomynsiud.  PoneBas wurpa  «Oddext ocHoBatens». PoneBas wurpa «3ddexr
OyTbuTOYHOTO TOpJbIIKa». Jlpeid reHoB. Myrtammm. HecmydaitHoe cCkpemmBaHue.
N3onsauus.

[TonynsiuMu  MEHSAIOTCS:  €CTECTBEHHBIM  0TOOp. MexaHusm  JedcTBUSA
ecTecTBeHHOTO oTOOpa. JIBrxkymuit oToop. PoneBas urpa «EcTeCTBEHHBIN 0TOODY.

MonudukanronHas U3MEHYUBOCTD. Craructuueckue 0COOEHHOCTH
MoIU(PUKAMOHHON M3MeHuuBOCTH. VccnenoBarensckue padotel «MoaudukamoHHast
WU3MEHYMBOCTh PACTEHHI B IIPEAEIIAX BAIIETO MECTA KUTEIbCTBAY.

HacnenoBanne KOJMMYECTBEHHBIX NPU3HAKOB. KoOIMYECTBEHHBIE IPU3HAKMU.
CpenoBasi u3MeHunMBOCTh Tipu3Haka. Koaddurnuent nacnemyemoctn mpuszHaka. OTBeT
Ha 0TOOp. [loMCK reHOB KOJNWYECTBEHHBIX MpHU3HAKOB. OMHOHYKICOTHIHBIE BapUAHTHI
reHoB. JIHK-uum. [TotTHOreHOMHBIN aHAIU3 aCCOLUAIIUM.

IINTAHUPYEMBIE PE3YJIbTATbHI
OCBOEHUA KYPCA BHEYPOUYHOH JEATEJIBHOCTHU

3aHATHS B paMKax MPOrpaMMbl HampaBieHbl Ha OOECIeYeHHEe JOCTHIKCHUS
IIKOJIbHUKAMU ~ CIICYIOIIUX  JIMYHOCTHBIX, METANpPEJIMETHBIX M  MOPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB.

JIn4HOCTHBIE Pe3yJbTATHI:

B cgepe epasxxcoanckoeo e6ocnumanusii TOTOBHOCTb K KOHCTPYKTHBHOM
COBMECTHOM JIESITEIbHOCTHU MPH BHITIOJHEHUH UCCIEAOBAHUN U MMPOEKTOB, CTPEMJICHHUE K
B3aMMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B cgpepe nampuomuuecxkoco socnumanusi; OTHOIICHHE K OMOJOTUM KaK K BaXKHOMN
COCTaBJISIONIEH KyJIbTYpbl, TOPJOCTh 3a BKJIAJl POCCUUCKHUX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKHU.

B cgepe Oyxosno-wpascmeennoco eocnumanusi: TOTOBHOCTh  OIICHMBATH
MOBEJCHNE M TIOCTYNKH C IO3UIIMM HPABCTBEHHBIX HOPM W HOPM 3KOJOTHYECKOU
KYJbTYpPbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTa JICSITEIbHOCTH YEJIOBEKa B
MEIUIIMHE U OMOJIOTHH.

B cipepe scmemuueckoco 6ocnumanusi: TOHUMAHHE pPOJU  OHOJIOTUU B
(hOpMUPOBAHUU ICTETHUCCKON KYIbTYPhI TUIYHOCTH.

B cghepe ¢uzuueckoeo socnumarnus, ¢opmuposanus Kyibmypwvl 300p0o6bs U
IMOYUOHAILHO2O O1A20NOAY4Us; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO H
yCTaHOBKAa Ha 370pOBBIM 00pa3 JKU3HM (370pOBOE MHUTaHUE, COOIIOJICHHUE



TUTMEHUYECKUX TPaBWJI M HOPM, COaJaHCUPOBAHHBIA PEXUM 3aHATUH M OTIbIXA,
peryisipHas pu3nyeckasi akTUBHOCTb); OCO3HAHUE MOCJEACTBUI U HEMPUATUE BPEIHBIX
OpUBBIUEK (YMOTpEOJIECHUE AIKOTOJsI, HAPKOTUKOB, KypeHHe) U UHBIX (HOopM Bpeaa ams
(U3NYECKOro U MCUXUUYECKOTO 370POBbs; COOJIIO/IEHUE MpaBui 0€30MaCHOCTH, B TOM
quciie HaBbIKM O€30MaCHOTO IOBEJIEHUS B MPHUPOAHON cpene; cHOPMUPOBAHHOCTD
HaBbIKa pe(JIeKCUH, YIIpaBIeHnEe COOCTBEHHBIM YMOLIMOHAIBHBIM COCTOSIHUEM.

B cgpepe mpyoosoco eocnumanus: akTUBHOE y4acTUE B PEHICHUU NMPAKTHUECKUX
3aja4 (B paMKax CEMbH, LIKOJbI, TOpOja, Kpas) OMOJOTMYECKOW U SKOJIOTHMYECKON
HANpaBJIECHHOCTH, MHTEPEC K MPAKTHUYECKOMY H3YYEHHMIO TNpodecchuid, CBS3aHHBIX C
OMOJIOTHEH.

B cepepe sxonocuueckoco  ocnumawnus: ~OpUEHTALMsT Ha IPUMEHEHUE
OMOJIOTMYECKMX 3HAHUU MpU pEIIeHHH 3aJad B 00JIACTU OKPY’KAIOWIEH Cpeabl;
OCO3HAHHWE SKOJOTMYECKUX MPOOJIEM U MyTeH MX PELICHUs; TOTOBHOCTh K YYacTHIO B
PAKTUYECKOM ESITeIbHOCTH IKOJIOTMYECKOM HApaBIE€HHOCTH.

B cgepe nonumanus yewnocmu HayuHo20 NO3HAHUA! OPUEHTALMs Ha
COBPEMEHHYI0 CHUCTEMY HAy4YHbIX NPEICTaBICHUH OO0 OCHOBHBIX OHOJIOTHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI35X YEJIOBEKa C MPUPOJHON M COLMAIBLHOU CpPEOW;

MOHUMAHHE POJIU OMOJIOrMYECKON HayKu B (DOPMUPOBAHUM HAYUYHOT'O MHUPOBO33PEHUS;
pa3BUTHE HAYYHOM JTI0O03HATEIHHOCTH, MHTEpPECAa K OMOJOTMYECKON HayKe, HaBBIKOB
UCCIIENOBATEIBCKON NESITENBHOCTH.

B cgepe adanmayuu Kk uzmMeHAIOWUMCA YCIOBUAM COYUANbHOU U NPUPOOHOU
cpeovl. aJieKBaTHasl OICHKA M3MEHSIOIIUXCS  YCJIOBHUH; MPHUHATHE  PpEUICHUS
(MHIUBHUyalIbHOE, B TPYINE) B HU3MEHSIONMIMXCS YCJIOBHUSX HAa OCHOBAaHWU aHAIIA3a
Oouonornyeckoi nHpOpMaIKY; INIAHUPOBAHUE  JCHCTBUU B HOBOW  CUTyalHHu
HA OCHOBAaHWMH 3HAHUHN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHbIe pe3yJbTaThl:

B cgpepe osnadenus ynusepcanvHvimu yueOHbIMU NOZHABAMEIbHBIMU OCLLCMBUAMU:
ba3oBbie JJornuecKue JICHCTBUSL:
® BBIABISATH U XapaKTepU30BaTh CYIICCTBEHHbIC TNPHU3HAKK OHOJOTHUECKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMPU3HAK KiIacCU(DUKAIUK OHOJOTHUYECKUX
00BEKTOB (SIBJICHUI, MPOILIECCOB), OCHOBaHUS il OOOOIIECHUS U CpaBHEHUS,
KPUTEPHUH MPOBOAMMOTO aHAJIN3A,

® ¢ y4€TOM TPEJIOKEHHON OMOJIOTHUYECKOW 3a7a4d BBISBIISITH 3aKOHOMEPHOCTH U
NPOTUBOPEYMSI B paccMaTpHBaeMbIX (akTaXx ¥ HAOMIOJMEHUAX; IMpeiaiaraTh
KPUTEPUH JIJIS1 BBISABJIICHUS 3aKOHOMEPHOCTEH 1 MTPOTUBOPCYUHIA;

® BBIBIATH AehUINTHI HHPOPMAIWU, JTAHHBIX, HEOOXOAWMBIX JIs PEIICHUS
MOCTaBJICHHOM 3aJ1a4H;

® BBIABIATh NPUINHHO-CICACTBEHHBIC CBS3M TMPU M3YYCHUH OWOJOTHYECKUX
SIBIICHUA W TPOIICCCOB; JieJaTh BBIBOJBI C HMCIOJB30BAHUEM JICTYKTUBHBIX W
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUSHUH 110 aHAJIOTUH, (DOPMYITHUPOBAThH
THUIIOTE3bI O B3aMMOCBSI3SX;



CaMOCTOSITEJILHO BBIOHMpATh CHOCOO pelieHusl ydeOHOW OMOJIOTMYECKON 3aaauu
(cpaBHHBaTh HECKOJIBLKO BApPHAHTOB PEIICHHUS, BRIOMpPaATh HanOoJIee 1TOIXOISIIHHA
C YU4€TOM CaMOCTOSATENILHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBele HCCIe10BATEILCKUE ACHUCTBUS:

UCIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS,
(GbOpMyIHpOBaTh BOMPOCH], (UKCUPYIOMIME pPa3pblB MEXIYy pEabHBIM |
KEJIATeNIbHBIM  COCTOSIHUEM  CUTyallMH, OOBEKTa, ©  CaMOCTOSTEIHHO
yCTaHaBJIMBATh NCKOMOE U JTAHHOE;

dbopmupoBaTh  TUNOTE3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYKJICHUH,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHECHUE;

IPOBOJAUTH IO  CAaMOCTOSITENIbHO  COCTaBJICHHOMY TIUIaHy  HaOJIofeHHeE,
HECJIOKHBIM OMOJIOTUYECKUN OSKCIEPUMEHT, HEOOIbIIOE HWCCIEAOBAHUE TIO
YCTaHOBJIEHUIO OCOOCHHOCTEN OMOIOTMUECKOTO 00bEeKTa (IpoIlecca) u3yUueHus,
MPUYUHHO-CJICICTBEHHBIX CBSI3€i M 3aBHCHUMOCTEH OMOJIOTMYECKUX OOBEKTOB
MEXIy COOO0M;

OIICHUBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(MOPMAIINIO, TIOJYYCHHYIO B
X0/ HAOMIOACHHS U DKCIIEPUMEHTA;

CaMOCTOATENHbHO (OPMYTUPOBATh OO0OOIIEHUST W BBIBOABI IO pe3yJbTaTaM
MIPOBEIEHHOTO HAOJIOACHUS, SKCIICPUMEHTA, BIAJACTh MHCTPYMEHTAMHU OIICHKU
JIOCTOBEPHOCTH TOJTYYCHHBIX BEIBOJIOB U 00OOIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHINICEe pa3BUTHE OMOJIIOTHUECKUX MPOIECCOB
Y WX TIOCIICJICTBUS B aHAJIOTUYHBIX WJIM CXOAHBIX CUTYAIUAX, a TAKXKE BbIJIBUTAThH
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTAaX.

Pabora ¢ nadopmanueii:

IPUMEHSThH pa3InyHbIe METO/IbI, HHCTPYMEHTBI M 3apPOCHI TIPU MOUCKE U O0TOOpE
Onojornyeckod uWH(pOpMAUMKM WM JAHHBIX M3 HCTOYHHKOB C YYETOM
NPEIJIOKEHHON YUeOHOM OMOIOTUUECKOM 3a/1auu;

BHIOWpATh,  AHAIU3UPOBATh, CHUCTEMATU3UPOBATH H  WHTEPIPETUPOBATH
OuoornYecKyto HHMOPMAIHIO PA3TUIHBIX BUIOB U (POPM TIPEICTABICHHUS;
HAXOJUTh CXOJIHbIE apPTYMEHTHI (TIOTBEPKAAIOIINE HIIA ONPOBEPTAIOIINE OHY U
Ty K€ UJIEI0, BEPCUIO) B PA3TUYHBIX MHGOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOATENIbHO BBIOMPATh ONTHUMANIbHYIO0 (OpMY NpeACcTaBiIeHUs UHPOpMaLUU
U WUIIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOKHBIMU CXEMaMH, JharpamMmaMu,
WHOU rpadMKoN U UX KOMOMHAIIMSIMU;

OLICHMBAaTh  HAJEXKHOCTb OHMOJOTMYECKOW HMHPOPMALMM 1O  KPUTEPHSM,
NPEIJI0KEHHBIM YUUTENEM WIH CPOPMYITHUPOBAHHBIM CaMOCTOSATENBHO;
3alIOMUHATh U CUCTEMATU3HPOBATH OMOJIOTMUYECKYI0 HH(POPMALIHIO.

B cghepe osnadenus ynusepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU
OO011eHue:

BOCIIPUHUMATh U (OPMYIUPOBATH CY>KJIEHUS, BRIpAXKaTh SMOIMH B IIPOIECCE
BBITMOJIHEHUS TPAKTUUYECKHUX U JIaOOpaTOPHBIX paboT;

BBIPAXKaTh ce0s1 (CBOIO TOUKY 3pEHHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;
pacrno3HaBaThb HeBepOaJbHbIE CpEJICTBAa OOIICHHS, IIOHHMAaTh 3HAYECHHE



COIMAJIBHBIX 3HAKOB, 3HAaTh W PAclo3HaBaTh MPEANOCHUTKA KOH(DIUKTHBIX
CUTYaIMH M CMsIT4aTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

MOHUMAaTh HAMEPCHUS JPYTUX, NPOSBIATh YBAXUTEIHHOEC OTHOIIEHUE K
cobeceTHUKY U B KOPPEKTHOU popMe (HopMyITHpOBaTh CBOM BO3PAKECHHUS,;

B XO/JI¢ JUAJIOTa W/WIH TUCKYCCHUHU 33/1aBaTh BOTPOCHI IO CYIIECTBY 00CYKIaeMOM
OMOJOTMYECKONH TEMBl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha PCIICHHE
OMOJIOTMYECKOM 3a/1a4d U MOJepKaHue OJIaroKenaTeTbHOCTH OOIICHHS;
COTIOCTAaBJISAITh CBOM CYXACHHS C CYXKICHUSAMH JPYTHX YYaCTHUKOB JIHAjIora,
OOHAPYKUBATh PA3JIMYUS U CXOJCTBO TO3UITUH;

nyOJIMYHO TPEACTABIATH PE3YIbTAThl BBIMOJHEHHOIO OHMOJOTHYECKOTO OIbITa
(9KCIIEpUMEHTa, HCCIIEeOBaHUs, IMPOEKTA);CaMOCTOSATEILHO BBIOUpaATh (opmat
BBICTYIUICHUSI C YYETOM 3a7ad MPE3CHTAllUd U OCOOCHHOCTEH ayJIuTOpUU U B
COOTBETCTBUM C HHUM COCTaBJISITh YCTHBIE M TUCBMEHHBIE TEKCTHl C
UCIIOJIb30BAaHUEM WIUTIOCTPATUBHBIX MATEPHUAIIOB.

CoBMecTHas ACATCIILEHOCTD ( COTDVI[HI/I‘{GCTBO):

MOHUMATh M MCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOM M WHAWBUIYaJIbHON
paboThl MPU PEIICHUH KOHKPETHOW OMOJOTHYecKOil mpoOjeMbl, 000CHOBBIBAThH
HEOOXOJMMOCTh MPUMEHEHHUsI TPYIIIOBBIX (DOPM B3aUMOJCUCTBUS MPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1a4H;

MPUHUMATH 11€]b COBMECTHOM JESATEIbHOCTH, KOJJIEKTUBHO CTPOUTH ACHCTBUS 11O
e JOCTHMKEHUIO: pacIpeleNiaTh pOJId, JOTOBAPUBATHCA, OOCYXKIaTh MpoLecC U
pe3yJIbTaT COBMECTHOM PadOTHI;

yMeTb 00001aTh MHEHHMsS HECKOJbKUX JIIOJIeH, TMPOSBIATh TOTOBHOCTH
PYKOBOJIUTD, BBIOJIHATH MOPYUYCHUS, TOAUUHITHCS,

IUTAHUPOBATh OPraHU3aLMI0 COBMECTHOW palOThI, ONPEAENATh CBOK POJb (C
y4€TOM TPEANOYTEHUI M BO3MOKHOCTEW BCEX YYAaCTHMKOB B3aMMOJICHCTBHUS),
pacrpenensaTh 3aJayd MEXJIy 4JIe€HaMH KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax padoTsl (00CYykAeHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIC ITYPMbI U UHBIE);
BBITIOJIHATH CBOIO 4YacTh pabOThI, JOCTUraTh KayeCTBEHHOTO pe3yJibTara TIo
CBOEMY HAITPaBJICHUIO U KOOPJWHHUPOBATH CBOM ACHCTBUS C IPYTMMHU YICHAMHU
KOMAaH/IbI;

OLICHUBATh KAa4eCTBO CBOETO BKJaJa B OOUMNA MOPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKAMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJIbTAThl C UCXOJAHOM 3aJja4eil U BKJIAJl KaXKIO0r0 YJI€HAa KOMAaHJbl
B JOCTIDKEHHUE PE3yJIbTaTOB, pa3AeiisiTh cepy OTBETCTBEHHOCTH U MPOSBISITH
TOTOBHOCTH K IPEIOCTABICHUIO OTYETA IEPE TPYIIION;

OBJIQJICTh CHCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHUBHBIX JIEMCTBHH, KOTOpas
oOecreynBaeT CPOPMUPOBAHHOCTH COLMATbHBIX HABBIKOB W 3MOLMOHAIBHOTO
WHTEJJIEKTA IIKOJIbHUKOB.

B cgepe oenadenus yrusepcanvHviMu YueOHLIMU peSYIAMUBHLIMU OeUCTNBUAMU.
CaMoopranu3aius:

BBIABJIIATDH HpO6H€MBI oA PpCIICHHA B JKHU3HCHHBIX H y‘I€6HBIX CUuTyaluu:ix,
HCIIOJIB3YyA OHOJIOTHYECKHE 3HAaHUA,



OPHUEHTHPOBAThCS B Pa3NUYHBIX  MOAXOJAX  MPUHATHS  pEHICHHUH
(MHIUBUIYaIbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUA TPYIION);
CaMOCTOSITENIPHO COCTAaBJISITh AJNTOPUTM pEIIeHUs 3aJayu (WIH €ro 4YacTh),
BBIOMpaTh CIOCOO pelieHuss Yy4ueOHOW OHOJIOTMYECKONW 3ajaud ¢ Y4ETOM
UMEIOIINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IpeIaraeéMble BapUaHThl PEILICHNN;

COCTaBIATh TIUIAH JCWCTBUU (TUIaH peaju3alil HaMEUEHHOTO ajropuTMa
pellleHuns1), KOPPEKTHUPOBATh MPEAJOKEHHBIA alIrOpUTM C y4ETOM MOJIyYEHHUS
HOBBIX OMOJIOTUYECKHUX 3HAHUM 00 U3y4aeMOM OMOJIOTMYECKOM OOBEKTE;

JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIB (pediaexkcust):

BJIAJIETh CIIOCOOAMHU CAaMOKOHTPOJIS, CAMOMOTHUBAILIUU U PEIICKCUN;

JaBaTh aJICKBaTHYIO OIIEHKY CUTYAIlMH U MpeaJiaraTh MjiaH €€ U3MEHCHHUS;
YYUTBIBATh KOHTEKCT M IIPEABUICTh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IIPH
peuieHud y4eOHOM OHMOJIOTMYEeCKOM 3ajaud, aJanTHUpOBaTh pEIICHUE K
MEHSIOIINMCST 00CTOATEIHCTBAM;

OOBSACHATh MIPUYUHBI JOCTIKCHUS (HETOCTHKEHUS) PE3yJIbTaTOB JICSITEIHLHOCTH,
JaBaTh OIICHKY NPHOOPETEHHOMY OIBITY, YMEThb HAaXOJUTh IIO3MTHBHOE B
MIPOM3OLIEAIEH CUTYaLUU;

BHOCUTh KOPPEKTHUBHI B JCATEIHHOCTH HAa OCHOBE HOBBIX OOCTOSTEILCTB,
M3MEHUBIIHMXCS CUTYyaIlui, yCTaHOBJICHHBIX OIMMNOOK, BOSHUKIIHMX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJIU U YCIOBHUSM.

OMOIMOHAJILHBIN UHTEIUIEKT:

pa3inyaTth, Ha3bIBaTh M YIPABISTh COOCTBEHHBIMH JMOLMSMU W HMOLHUIMU
IpyTUX;

BBISBIISITH M QHAJIM3UPOBATH MPUUMHBI AIMOIIHIA;

CTaBUTH ce€0s1 HA MECTO JAPYTOro UeIOBeKa, MOHUMAaTh MOTHBBI U HAMEPEHUS
Apyroro;

peryaupoBaTh CIIOCO0 BBIPAKEHUS IMOIIHIA.

[Tpunstue ceds u qPyrux;

OCO3HAHHO OTHOCHUTKCS K APYTrOMY YEIIOBEKY, €r0 MHEHHUIO;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOe e MPaBo IPyroro;

OTKPBITOCTH ce0e U JPyTUM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

OBJIAJIETh CHUCTEMOH YHHMBEpPCAJIBHBIX YUYEOHBIX PpETyJISATUBHBIX JEHCTBUH,
KoTopasi oOecnedrnBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTHU
(BHYTpEeHHSISI TO3WIMS JMYHOCTH), W JKU3HEHHBIX HAaBBIKOB JIMYHOCTHU
(ynpaBienus co00i, CAaMOAUCIUILTNHBI, YCTOWYUBOTO TIOBEACHU).

HpenMeTHLIe pe3yabTaTbl OCBOCHUSA ITPOTPaAMMBI

B no3naBatenbHOM (MHTEIUIEKTYaIbHOM) cdepe:

- HpI/IO6p€T€HI/IC OIIbITa HCITIOJIB30BaHUA MCTOIAOB OMOJIOTHYECKOU HaYKH C LCJIbIO

M3YUYCHUs] OMOJIOTUYECKUX OOBEKTOB, SIBJICHUU M MPOIECCOB: HAOIIOJIEHHUE, OMUCAHUE,



MIPOBEJICHUE HECIIOKHBIX OMOJIOTMYECKHX OMNBITOB M KCIEPUMEHTOB, B TOM YHCIIC C
WCIIOJIb30BAHMEM  aHAJOTOBBIX M HU(PPOBBIX  OMOJOTHYECKHX TPUOOPOB U
WHCTPYMEHTOB;

— (opmupoBaHue yMeHUS UHTETPUPOBATH OMOJIOTHUECKUE 3HAHUS CO 3HAHUSIMHU U3
JIPYTUX Y4eOHBIX MpeaMeToB (QU3KUKU, XUMHUH, reorpaduu, UCTOPHUH, OOIIECTBO3ZHAHUS
UT. I.);



— (QopmMmupoBaHue YMEHUHN peliaTh yueOHbIC 3aa4l OUOJIOTUUECKOTO COJIepKAHUS,
BBISIBIISITh ~ TPUYMHHO-CIICJICTBEHHBIE  CBSI3M,  IPOBOJUTh  KAYECTBEHHBIE U
KOJIMYECTBCHHBIC PACUCTHI, IeJIaTh BEIBOIBI HA OCHOBAHHH ITOJTYYEHHBIX PE3YIhTATOB;

— (opmupoBaHre ymMeHHs IUIAHUPOBATH YYEOHOE MCCIEIOBAaHUE WM MPOEKTHYIO
paboTy ¢ y4eToM MOCTABICHHOU 1eNu: (hopMyIUpoBaTh IPOOIEMyY, THTIOTE3Y M CTAaBUTh
3a/layd MCCIIEIOBAaHUs, BBIOMpATh aJ€KBATHO MOCTABJICHHOW WEIH METObl, JAeNaTh
BEIBOJIBI TIO pE3yJIbTaTaM UCCIICIOBAHUS WU IPOSKTHON JESTEIHHOCTH;

— (opMmupoBanue  wuHTEpeca K  yIIyOJIeHUIO  OHMOJIOTMYECKUX  3HAHUU
(mpennpoduiibHas MOArOTOBKA U MPOGECCHOHATbHASI OPUEHTAIMS) U BEIOOPY OHOJIOTHH
KaK Mpo(UILHOTO MPEIMETa Ha CTYTIIEHU CPETHETO MOJIHOTO 00pa30BaHus i OyayIieit
npo¢eCCHOHAIILHON JEATEeILHOCTH, B 00JIaCTH OWOJIOTHH, MEIUIIMHBI, SKOJOTHH,
TICUXOJIOTHHU, BETEPUHAPHH, CETTLCKOTO XO351CTBA;

— BIIQJCHUE HaBbIKaMH paboThl ¢ wuH(pOpMaInMeld eCTECTBEHHO-HAYYHOTO
coJiepKaHusl, MIPEACTABICHHON B pa3Hoi (opme (B BUAE TEKCTa, TAOIMYHBIX JAHHBIX,
cxeMm, TpaduKOB, IaUarpaMM, MOJEICH, W300paKCHUI), KPUTHUYECKOTO aHaIu3a
uH(OPMAIUHU U OLIEHKH €€ JIOCTOBEPHOCTH;

— yMEHHE MHTETPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHWSIMU JIPYTUX yIeOHBIX
NPEIMETOB; UHTEpEC K YIIIyOJIeHUI0 OMOJIOTMYECKUX 3HAaHUN U BBIOOPY OMOJIOTMHU Kak
npouIbHOrO MpeaMeTra Ha ypOBHE CpeIHEro oOuiero obpasoBaHusi ajisi Oymyuiein
npodeccuoHanbHON ACSATENBHOCTH B 00JacTH OWMOJIOTHUH, MEIUIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO34iCTBAa, MHINEBONW MPOMBIIUIEHHOCTH, IICUXOJOTUH,
UCKYCCTBa, CIIOPTA - UMETh YETKUE MPEJCTABICHUS O MATEPUATTUCTUIECKON CYITHOCTH
T€HOMOB KHBBIX OPTAaHU3MOB U PETYJISINIO UX PAOOTHI;

— 3HAHWE OCHOBHBIX (DAaKTOPOB OKPYKAIOIICH CpPEIbl, BIUSIIONIAX HA PA3BUTHE H
CYIIIECTBOBAHHKE JKUBBIX OPTAHU3MOB, aIaNTANi K (haKTOpaM OKPYIKAIOIIEH CPEIbl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTHH, UCTIOIL30BAHMS €€ JOCTIKCHUN B
COBPEMEHHOM KM3HU YeJIOBEKa, 0COOEHHOCTH UCIIOIh30BAHUS KUBBIX OPTaHU3MOB JISI
MIPOU3BOJICTBEHHBIX HYXK/I YEJIOBEKA;

— 3HAHWE OCHOBHBIX TIOJIXOJIOB CEJCKIMH ¢ OWOTEXHOJOTUU KYJIbTYpPHBIX
pacTeHul,  XapakTepuU30BaTh  TEHETHUYECKH  MOAU(PUIIMPOBAHHBIE  PACTECHHS,
OTIepUpPOBaTh MOHATHSIMH, THOPHUINU3AITNS, OTJATICHHAS THOPUAU3AIUS, UCKYCCTBEHHBIN
0TOOp, TeTepo3uc, TpaHchopMallusi, MyTareHe3, TeHETUUECKOe PEAAKTUPOBAHHUE;

— TOHUMAaHWE MOJICKYJIAPHBIX  MEXaHW3MOB  peaju3allii  HACIEJCTBEHHOMN
uHdpopMalMi U yMEHHE CBOOOJHO  ONEPUPOBATH  OCHOBHBIMH  TMOHSTHUSMU
MOJICKYJIIPHOW OWMOJOTMM W €€ COBPEMEHHBIX HAIMpPaBICHUH — TEHOMUKH,
METareHOMHUKH, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YeOBEKa, MEXaHM3MOB MX Pa3BUTHS, CIIOCOOaX
WX IMaTHOCTHUKH U JICUCHUS;



— (QopMupoBaHUE YMEHHUS UCIIOIb30BaTh MOHATUNHBIN anmapaT U CUMBOJIUYECKUIMA
A3bIK TE€HETHWKH, T'PAaMOTHOE IPUMEHEHUWE HAYYHbIX TEPMHHOB, NOHSATUN, TEOPHUH,
3aKOHOB JUIsl OOBSICHEHHS HaOII0JaeMbIX OHOJOTUYECKUX OOBEKTOB, SIBICHUN U
IIPOLIECCOB, TTO3BOJISIONTUX 3AI0XKUTH (DYHAAMEHT HAYYHOTO MHUPOBO33PEHHUS.

B 11eHHOCTHO-OpUEeHTaIMOHHOM cdepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTUH MOJICKYJISAPHON OHOIOTUU
MO3BOJIAET YCICIIHO peIIaTh TaKWe 3JI000JHEBHbIE NPOOJEMBbI, KakK oOxpaHa
OKpY>KaroUIel Cpe/ibl, COXpPAaHEHHE 3/I0POBbS YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHHE
AKOCHUCTEM.

TemaTu4eckoe NJIAHUPOBAHUE
5,6 kn1ace Moayib «Kak :KUBOTHBIC U PACTEHUS NIPUCIIOCAOIMBAIOTCSD)
(3BOJIIOLIMOHHASI IK0J10THs1) 5-6 KJ1acchl (34 yaca)

Nen/m | Tema KoanuecTBO yacoB
Bcero Teopun [IpakTukn

1. MpI uccnenyem xuBble 0ObEKTBHl | 6 1 5

2. Bnustnue okpy:xatoieid cpeapsl Ha | 12 1 11
YKUBBIE OPTaHU3MBI

3. B3aumonaeicTBusl KUBBIX 4 4
OpraHHU3MOB

4. YenoBek B )KU3HU PACTEHHUU U 6 2 4
JKUBOTHBIX ?

5. DKOJIOTHYECKUE HUIIU 6 2 4
Hroro 34 6 28

TemaTu4yeckoe NJIAHUPOBAHUE
7 waacc Moayiab «OCHOBBI pacTeHHEeBOACTBA» (34 yaca)

Ne i/ Tema KommuecTBO yacoB
Bcero Teopun [IpakTuku
1. BBenenue B pacCTEeHHEBOICTBO 2 1 1
2. ATpOTEeXHUYECKUI 6 2 4
SKCIIEPUMEHT
3. Ponp XuMH4yeCcKHX 3JI€MEHTOB B | 4 4
NUTAaHUU PACTCHUN
4. Boanast, necuanast u 8 2 6

ITIOYBEHHAsI KyJIbTYPbI, UX
IIPUMEHEHUE B
BBIPAIIUBAHUM PACTECHUM.
@uU3HOJIOTHUS PACTEHUI
BBIPAILIMBAHUU PACTCHUM.

dusnonorus pacteHui (8 u)

5. KynberypHbI€ pacTeHusl. 6 1 5
CoBpeEMEHHBIE aCIEKThI
CEJICKLIUU




6. PacturensHas nponykuus (8 1) | 8 1 7
Htoro 34 7 27
TemaTu4eckoe NJIAHUPOBAHUE
8kuacc Moayuasb «buorexnosnorus» 8 kinace (34 yaca)
Ne /it Tema KonnuecTBo yacos
Bcero Teopuu [IpakTrku
1. buorexnonorus 4 2 2
2. MukpoOuosorus 6 2 4
3. DyKapHOTHUYECKUE OPTaHU3Mbl | 6 2 4
B OMOTEXHOJIOTUH(TIJIECHEBBIC
rpuOBbI, TPOXKKHU, BOJOPOCIIH)
4, HacnencrBennas uagopmarus | 8 2 6
5. Bupycounorus 4 3 |
6. buoTtexHonoruu B 4 1 3
KUBOTHOBO/ICTBE
7. buorexHonoruu B 2 1 1
PacTEeHHEBOJCTBE
Hroro 34 13 21
TemaTu4yeckoe NJIAHUPOBAHUE
9 kiacc Moayab «MoJiekyJsipHbIe OCHOBBI cejieknun» (34 yaca)
Ne i/m Tema KonunuectBo yacos
Bcero Teopuu IIpakTuku
1. MonekynspHasi Ouomorus 11 4 7
2. MonexkynspHble OCHOBBI 11 4 7
T€HETUKHU
3. MomnekynsipHblE OCHOBBI 12 6 6
CEJEKIINU
Uroro 34 14 20

Kanenpapuo -TEMATHYECKOE IINTAHUPOBAHMUE




Moayab «Kak »KMBOTHBIE U PACTEHUS MPUCIIOCAOINUBAIOTCSD (IBOJIONMOHHASA
3Ko0JI0THs) 5-6 KJaacchl (34 yaca)

MOP(hOIOTHUYECKUX U
(hU3UOIOTHYCCKHX aalTaIHi.
Ilouemy opraHu3msbl HE
CTAHOBSITCSI OECKOHEYHO
OONBIINMHU, MaJICHLKUMH,
BCESITHBIM.

Tembl OcHoOBHOE coep:KaHue JlesiTeIbHOCTD
IIKOJIbHUKOB
1. M1 uccaenyem CBOICTBA U CTPOEHUE KUBBIX Hccnenosarenbckue
JKMBbIE¢ 00bEKTHI OpraHu3MOB (CTPOEHHUE KIETKH). | paboTel «Bce nu (CUHUIIBL,
(6 9) Bun, ocobs — opranusm kax Oenku, Oepe3bl W T.J.)
eIuHas cucTeMa. AmanTanun OJIMHAKOBBIE?
(npucnocobnenus). [lonstue DOoTOKBECTY.
roMeocTasa )KuBoro oprannsma. | [Ipakruueckas pabora
Crioco0b! ero noaaepxKaHusl. «Cocrasnsiem KHHUTY
OrpannueHnus PEKOPIOB  pAaCTEHHH U

JKMBOTHBIX HAIICT'O Kpasi».

2. Bausinue
OKpYXKAKOLIeH
Cpelbl HA ’KUBbIE
opranu3msbl (12 4)

@DaKTOPBI OKPYKAIOLIEN CPEBI
(abuoTnueckue, OMOTUYECKHE,
aHTponorenssie). [Ilpumepsl
abnoTnyeckux (hakTopos,
OKa3bIBAIOIINX OCHOBHOE
BIIUSHUE Ha )KU3HEACATETHHOCTD
YKUBBIX OPTraHU3MOB:
TeMIIepaTypa, CBET, BIAXKHOCTb.
OcHOBHBIE 3aKOHOMEPHOCTHU
IPUCTIOCOOJICHUS KUBBIX
OpraHu3MOB K a0OMOTHYECKUM
dakropam. [Ipucnocobnenus k
OCHOBHBIM a0MOTHYECKUM
dakTopam: Temmneparypa,
BJIQYKHOCTbH H CBET.

[IpakTrueckoe 3aHsTue
«Bet u Temno» (KyOuku
JbJ1a B3BECHUTD, MTOJOXKHUTh
B yauiku [letpu Ha
Pa3HOLBETHYIO Oymary,
yepe3 30 MUHYT B3BECUTH
3aHOBO — KTO ObICTpee
pacrasii).

IIpakTrueckoe 3aHsTHE
«YT0 pacTBOpsIETCSA B
BO/E» (IKCIIEPUMEHT
«Kunkuit 1om»).
[IpakTueckoe 3aHsTue
«JInddy3us BeecTs B
BOJIE (PacTBOPHI)»,
«/IBM>KEeHHE pacTBOPOB 110
LBETKY».

[IpakTueckoe 3ansaTHE
«Jlen mmaBaet B Boge
(aiicbepru, 3amep3aHue
BOJIOEMOB)».
[IpakTueckoe 3aHsaTHE
«Jlen npu 3amep3anun




pacmmpsaeTcs
(pa3pyleHue KaMHsI
(mouBOOOpa3zoBaHUE),
3aMep3aHue KIETOK).
[IpakTrueckoe 3aHsTue
«y6ay (kyOuku apaa
3aBEPHYTH B Pa3HbIN
MaTepuall, B3BECUTh).
[IpakTrueckoe 3ansTue
«ITurmMeHnTb (MOKHO
pa3ieuTh Ha BAaTMaHE
KpacHUTEIIH U3
diomacTepoBy.
[IpakTueckoe 3aHsaTHE
«Kax )KMBOTHBIE JIABAIOT
B BOJIe» (DKCIEPUMEHT C
MUTIETKOM ).
UccnenoBarenbckue
pabotsl «BnusiHue cBeta
(Teria, BIaXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHus B ECTECTBEHHBIX
WJIN UCKYCCTBEHHBIX
YCJIOBUSIX» (HA IOCTYITHOM
Marepuare).

3. B3aumopaenicTBus
JKMBBIX OPraHU3MOB
(4 9)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTHUS
MEXBHUIOBBIX
B3aMMOOTHOIIICHUH.
KosBomnronus (XMITHUK-KEpPTBa;
apa3uT-X035IMH) DBOJIIOIUS
CTpaTeruii JOOBIBAHUS TTHUIITH.
CounanbHoCTh. Bubi-
BcesneHlbl. [lepeyeHs pacTeHuii-
BpPEIUTEIIEH.

Uccaenosarenbckas
pabota «HabmroaeHus 3a
B3aMMOOTHOIICHUSIMH
YKUBOTHBIX TIPH
TOOBIBAHUH ITUIIHU
(KOpMYIIKH JJ151 TITHLL, JIJIS
TOPOJICKUX HJIHA CEIBCKUX
KUBOTHBIX ). BeO-
KamephD».
HccnenoBaTenabckas
pabota
«Pacrnpoctpanenue
BUJIOB-CUHAHTPOIIOB B
HAIlICH MECTHOCTH))




4. Yes10BeK B KU3HU
pacTeHu u
KUBOTHBIX? (6 1)

AnTponoreHHbie (PaKTOPHI.
[IpaBaa 11, 4TO MEPBOOBITHBIE
JIIOJIY KWJIA B TADMOHHH C
npuponor. OroMaltHUBaHUE U
NpUPYUYECHHE )KUBOTHBIX U
pacTeHuil. 3aueM cnacaTh
BBIMUPAIOLIUE BUBI, KAK 3TO
nenatb. KyneTypHbIe pacTeHus U
ux nukue npenku. [louemy
BaYKHO MX COXPAHSATb.
Pa3Ho00paszue KynbTypHBIX
pAacCTEHUH U UX 3HAYECHUE B
KU3HHU yenoBeka. KpacHas kHura
Baiei teppuropun. Oco6o
OXpaHsieMble TEPPUTOPUH,
3aroBeHUKU Poccun u Mupa.

[IpakTruueckas pabora
«Pa3zHooOpazue
KyJbTYPHBIX paCTCHUH B
BaIlIEeM PETHOHEY.
Uccnenosarensckas
pabora «Bnusinue
AHTPOIIOTCHHBIX (PaKTOPOB
Ha pa3BUTHE PACTECHUU B
ropojie/HaceIeHHOM
MTyHKTE».
DKCKypcust/mpakTuuecKas
pabota «OOIIT B Bamem
pPETHOHE — YHUKAJIbHBIC
00BEKTHI TPUPOIBDY.

5. DkoJornueckue
HUIM (6 9)

buocdepa — ogna us3
BRXHEUIITNX 0007104YeK 3eMITH.
YTo TaKoe «3IKOJOTUIECKHUE
HUIIN» U KaK OHU
dbopmupyrotcsa? GopMupoBaHue
3HaHUH 110 OMOopa3HOOOpaA3HIO
KU3HECHHBIX PopM,
MOBEJICHIECKUX
MPUCIIOCOOJICHUH,

Mo U (UKAIIMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
co00II1eCTBa U UX THIIHI.
PasButne u cMeHBI
pPaCTUTEIIHLHBIX COOOIIECTB.

Uccnenoarenbckue
paboThI «DKOJIOTHIYECKUE
HUIIIN BOKPYT T€Os —
onucanue GpakTopoB
OKPYXaroUIEH CpeabD».
Uccnenosarenbckue
paboTHI
«DEHOTOTUYECKHUE
HAOJIIOICHUSD.

Moayab «OCHOBBI pac

TeHHEBOACTBA» 7 Kkiaacchl (34 yaca)

TeMmbl

OcHoBHoOE coep:kaHue

JlesiTEJIbLHOCTD
MKO0JbHHKOB

Tema 1. BBenenue B
PacTeHUEeBOACTBO
(2 u)

UYro-Takoe pacTeHUEBOACTBO:
OCHOBHBIE (DaKTOPBI
BBIpAIMBAaHNs PACTCHUM.
Hcropus pazsutus
arpOXMMHYECKUX 3HAHUHN
(padotel M.B. JlomoHocoBa, O.
JIubuxa, byccenro, B.B.
HoxyuaeBa, K.A. Tumupszesa,
I1.A. Koctreiuena, JI.H.

[IpakTrueckas pabota
«bouka JIuouxay.




[IpssHUIIHUKOBA U Op.).

Tema 2.
ArpoTexHuYecKui
IKCNepuMeHT (6 1)

[IpaBuia nocraHOBKHU
arpO’KCIEPUMEHTOB.
ITocTaHOBKA DKCIIEPUMEHTOB €
pacteHussMU. B10Op TeMBI,
COCTaBJICHHUE TUIIOTE3bI, LEIU U
3a/1a4 SKCIEPUMEHTA I10
BBIPAILIMBAHUIO PACTCHUH B
KOHTPOJIUPYEMOM Cpee.
KonTposm, noBropHocTy,
IIPOBEJICHUE DKCIIEPUMEHTA.
[limanupoBaHue SKCIEPUMEHTA.
OueHka pe3yabTaToB
AKCIIEPUMEHTA.

OcBoeHME TEXHOJIOTHH
KPYTJIOTOJAMYHOTO BhIpaIllUBaHUS
CaJaToOB U MUKPO3EJIEHU B
KOHTPOJUPYEMBIX
UCKYCCTBEHHBIX YCIIOBHSIX.

Hccnenosarenbckas
pabora «DakTopsl,
BJIMSIOLIME HA
IpopacTaHue ceMsH (pocT
IPOPOCTKOB)».
[IpakTrueckas pabora
«COop yCTaHOBKH IS
BBIpAIIMBaHUsI PACTCHHU B
KOHTPOJINPYEMBIX
YCIIOBHSIX».

Tema 3. Poab
XHMHYECKHX
3J1EMEHTOB B
NUTAHUU PACTEHUH
(4 4)

Bopna. PactBop. BeiTskka.
AHHWOHBI, KATUOHBI,
3JEKTPONPOBOAHOCTH U pH
pactBopa. Ponp xuMuueckux
AJIEMEHTOB B MUTAHWUU PACTEHUM.
[Tonyuenne nuTaTeIbHBIX
BEILIECTB PACTEHUAMMU.

VY no0penusi: opraHuveckue,
MUHEpAaIIbHbIE,
MHKpoOHOI0oTHIecKue. THITbI
MATaHUA pacTeHuil. Bo3aymHoe
1 MUHEpaJIbHOE (KOPHEBOE)
NIUTaHUE pacTeHuu. TpaHcnopT
NUTATEJIbHBIX BEILECTB
pPAaCTEHUM: BOCXOIAIIUNA U
HUCXOISIIUM TOK. BaxkHenmue
Kanuiinele, pochopHbie
a30THBIEC YI00pEHUs, UX
cBoucTBa. [IpocThie U CloXKHbBIE
ynoOpeHus.

Poct n pazBuTue pacrennii:
ATarbl OHTOTeHe3a, (PaKTOPHI,
BIIMSIOLIME HA POCT PACTEHUM:
CBET, I'yCTOTa MOCA/I0K, MUTaHUE,
cyOcTpar.

Oco0eHHOCTH TTUTAHUS

[IpakTtruueckas pabora
«CxeMbl MUTaTETbHBIX
pactBopoB. Pacuer 103
yA0OpeHuit st
NUTATEIbHBIX PACTBOPOBY.
[IpakTrnueckas padora
«IIpaBuna cMemBaHus
yI00pEeHMID)
[IpakTruueckas pabora
«IIutranue pacrenuu:
TEXHOJIOTHS
IPUTOTOBJICHHUS
MUTATEIbHBIX PACTBOPOB
JUISL PA3HBIX KYJIbTYP».
[Ipaktuueckas pabora
«MOHUTOPUHT
MUHEPAIBHOTO MUTAHUS
pacTEeHUN».
[IpakTuueckas pabora
«PacturenpHas
TUArHOCTUKA.
Hccnenosarenbckas
pabora «OrteHka
COCTOSIHUSI KOMHATHBIX
pacTeHHI, paCTEHUI Ha
LIKOJIbHOM TEPPUTOPUH,




pacTeHu a30TOM. A30T U €ro
3HAQYECHUE B KU3HU PACTEHUU.
@opMmBbI a30Ta U UX
MpeBpallleHNUEe B TTOYBE.
Ucrounuku docdopa mis
pacteHus. 3Ha4eHue
dbochopcoaepkanux
COEMHEHUN B KileTke. Poiib
MaKpO3PrU4eCKUX COEIUHEHUI
docdopa B SHEPreTUICCKOM
oOMeHe.

Brnusane kanust Ha pusnyeckue
CBOMCTBA IPOTOILIA3MBbI, HA
(bepMEeHTBI yTJIEBOIOPOTHOTO
oOMeHa, cuHTe3 OEIKOB U Jp.
Ponp kanus B moaiepkaHuu
WOHHOTO OanaHca B TKaHIX, B
poLeccax caMOperyJisiuu.
Perynsropuas u
CTPYKTYpOoOOpa3oBaTeIbHas
pOJIb KaJIbIKSL. Y YacTue B
00pa3oBaHUU KJICTOUHOU
CTEHKH, MOJI/IepKAaHUU
CTPYKTYpBI MeMOpaH 1
pEryJfius UX TPOHUIIAEMOCTH.
3HaYCHHE MarHus B
MeTaboIu3Me pacTEeHUH.
Marnuii B coctaBe xjiopoduria,
CXOJCTBO XJopoduiia u
reMOTJIOOMHA KaK
CBHJIETEJIbCTBO €IMHCTBA
OpraHUYeCcKOro Mupa.

Cepa u ero OCHOBHbIC
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpraHu3aiuu
KJIETKH, y4acTHE B
OKHCITUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUAX
MUKpPO2JIEMEHTBL.
[IpencraBnenus o ponu
MHUKPODJIEMEHTOB B
MeTa00JIM3Me PACTCHUI.
Oco0eHHOCTH TTOCTYIUICHUS
MUKPOSJIEMEHTOB B PACTEHUS.
CuHeprusm 1 aHTaroHU3M

YCTaHOBKA MPUYHH
MaTOJIOTHYECKUX
COCTOSIHUM (TIpH
HAJIAYHHN ).
Uccaenosarenbckas
pabota «Or1ieHKa BIAUSHUS
Pa3JIMYHBIX DJIEMEHTOB Ha
COCTOSIHHE PaCTEHUM
(cocTaBiieHUE pa3IUYHbIX
MTOJIKOPMOK)».




AJIEMEHTOB MMUTAHUS PACTEHUH.
PacturenbHass [UarHOCTUKA U
METO/IbI UACHTU(PUKAITNH
HENOCTATKa/N30bITKA DJIEMEHTOB
[IUTaHUSL.

Tema 4. Boanas,
necyaHasi u
NMOYBEHHAA
KYJbTYPbl, HX
npuMeHeHne B
BbIPAIIMBAHUU
pacTeHHH.
duszunojorusa
pacrenuii (8 4)

BonHas, necuanast 1 moYBeHHAst
KYJbTYpPbl, UX TPUMEHEHHE B
BBIPALLIUBAHUU PACTECHUM.
[IpoBeneHue BOABI B KOPHE U
cTeOJie pacTeHU.

BonHblli pexuM pacTEeHUN:
CTpOEHHUE YCTHUIL: (PaKTOPBI,
BIIUSIONIUE HA UX PACKPBITHE U
3aKpBITHE. 3HAUCHHE MEXaHU3Ma
PEryJIALMY UCTIAPEHHUS BIaru
pacTEeHHEM.

POTOCUHTE3 — YHUKAJIbHBIN
MpoILeCC pacTeHUur. TeMHOBas 1
cBeroBas (a3el PoTocuHTE3A.
3HadueHue porocuHTE3a IS
KUBBIX OpraHu3MOB. DaKTOPHI
pOCTa pacTeHUN: BO3AYX U
aspauus. [logzemHoe npIxaHue
pacTeHUl: COCTaB MOYBEHHOIO
BO3/IyXxa, ra3000MeH. ["a3000MeH

[Ipaktuueckas pabora
«KopHeBoe naBiieHue.
[Ipaktruueckas pabora
«IIpuroroBnenue
npenapara yCThHI]
METOOM CJICTIKA».
Uccnenosarenbckue
pabotel «Briusaue
YCJIOBUM COJIEPKAHUSA
pacTeHU Ha KOJUYECTBO
YCTBHUID).

[IpakTuueckas paborta
«DyHKIMOHATBHAS
JIMarHOCTUKA PACTEHUH 11O
aAKTUBHOCTHU
XJIOPOILJIACTOBY.
Hccnenosarenbekas
pabora «OnpenencHue
xnopodpmmna A u b,
OIICHKA

py 0€CIIOYBEHHOM
BBIPAILIMBAHUH.

(hOTOCUHTETUYECKOU
AKTUBHOCTH PAaCTCHUH U
(bakTOpOB, BIUSIONIUX HA
HEey.

[IpakTruueckas pabora
«Anpanus, CO, u O,.
JIpIXaHue pacTeHUN.
[IpakTruueckas pabora
«JlpIxaHue pacTeHu:
OLICHKA UHTEHCUBHOCTHU
JBIXaHWUS PACTEHUN U
IJI0JIOBY.
Hccnenosarenbckue
pabotsl «Biusaue
crioco0a BeIpaluBaHUS
(cocTaBa nMUTaTEILHOM
CMECH, CXEMbI BHECEHHS)
Ha POCT U Pa3BUTHUSA
Pa3JIMYHBIX PACTEHUIY.

Tema S. Kak yenoBek cran ncnone3oBath | Juckyccus
KyabtypHbie pactenusi? CBsi3b pa3BUTUS «JlomecTukanus, BCe 1
pacTeHms. UMBWJIN3ALHUN YEJIOBEKA U pacTeHHUs U )KUBOTHBIE,
Tema 7. [Tonsitre 0 kadyecTBe poAyKTOB | [IpakTnueckas padora




PacTtureanbHas
npoaykuus (8 4)

nutanus. [IpoGaemel
KOHKYPEHIIMN OTEYECTBEHHBIX
MPOJTyKTOB TUTAHUS C

«IIpenenbHO MOMyCTUMBIE
kontenTpanuu (1K) u
METObI KOHTPOJIS

UMIIOPTHBIMU. JIOruCTHKA 0€e30MacHOCTH

JOCTaBKH U CPEJICTBA PaCTUTENbHBIX MPOAYKTOB
COXpaHEHUs IPOTyKTOB UTAHUS.

IUTaHU. HccenenoBarenbekas
Mukpo3eneHs: oJIE3HOCTh U pabota «OneHka kauecTBa
TEXHOJIOTH. BBIPAILIEHHON

XUMHAYECKUN aHaJIu3
MNPOTYKIIHH.

MUKpO3eJIeHU» (71100
CBOSI, TUOO M3 Mara3uHa).
[IpakTrueckas pabora
«MeTtoanl OLIEHKH
Ka4yeCTBa PaCTUTEIbHON
POIYKITUU: XPAaHCHHUE U
COXPaHHOCTH
TUTATEIHHBIX BEIIECCTB
(Mo gocTynHoOMy
000py1I0BaHUIO).
Hccnenoarenbckas
pabora «OnpeneneHue
BuTamMuHa C METOJIOM
00paTHOTO TUTPOBAHUS B
TUTOJIaX Ha Pa3HOM CPOKE
(cmoco0e) XpaHSHUSD.

TEMATHYECKOE IIJIAHUPOBAHHME

Monyas «buorexnonorus» 8 kinacce (34 yaca)

MHUKPOOPTaHU3MBI, KIIETKU U TKaHU
pacTeHUi, )KUBOTHBIX M YEJIOBEKa,
OMOKaTaIN3aTOPHI.

ChIpbe 111 OMOCHHTE3a U OlIEHKA
€ro OMOJIOTUYECKON IIEHHOCTH.
OCHOBHBIE HCTOYHHUKH YTIIEPO/Ia,
azoTa, pocdopa, MUKPOIIIEMEHTOB.
HccnenoBaHre HOBBIX UCTOYHHKOB
CBIPbs (BKJIFOYAsi BOIIPOCHI €T0
npeBapuTeNbHON 00paboTKH),

Tembl OcHoBHOe coaep:kaHue JesITeIbHOCTD
IIKOJbHUKOB
Tema 1. [Tonarue OnoTexHOIOTUU. 3aUEM [IpakTrueckas pabora
BuorexnoJsiorus YeJIOBEKY OMOTEXHOJIOTHH, B YEM «ITpumepsl
(4 9) UX IIPEUMYIIECTBO IIEPE [IPUMEHEHUA
XUMUYECKUM CUHTE30M. OCHOBHBIE | OMOJOTHUUECKUX
O0M000BEKTHI OMOTEXHOJIOTHU: 00BEKTOB B TBOEH
MPOMBIIIJICHHBIE AKUZHIY.




pa3paboTKa HOBBIX MUTATEIIBHBIX
Cpell, B TOM YHCJIE BKIIFOYAIOIINX
OMOCTUMYIISTOPHI B IPYTHE
AIIEMEHTHI YIIPABJICHUS U
ONITHMU3AIIUHN TTPOIIECCOB
onocuuresa. MeToanl
ONTHMM3AIINN MTUTATEIbHBIX CPE/I.

Tema 2.
MuxpoouoJiorus
(6 1)

[TomoxeHnne npoKkapuoToB B
CUCTEME OPraHMYECKOro MUpa.
Ctpoenue 6akTepuaTbHON KIETKH.
Knaccuduxkarus 6axrepuii.
Mopddonorus 6akrepuii. [IpocTtsie
Y CJIO’KHBIE METO/bI OKpAITMBaHUS
OakTepuil. ®uznonorus OaKTepuil:
MUTaHKe, JbIXaHue, POCT U
pa3MHOKEHUE. 3HAKOMCTBO C
JTIOMEHOM Apxeu
(?KCTPEeMODUIBHOCT,
O0COOCHHOCTH CTPOCHUS KIIETKH).

[IpakTuka.
JlaGopartopHas pabota
«DUKCUPOBAHHBIE
npenaparbl OaAKTEPHA.
Omnpenenenue Gopmbl
PEeIJI0KEHHBIX
KyJbTYP
MHUKPOOPTaHU3MOB,
UCTOJIb3Ys MPOCTON
METOJT OKPACKH».
Jlaboparopnas pabota
«OmnpeneneHue Tuna

MOJIOUHOKHCIIOE U CITUPTOBOE
opoxenue. dotorpodHbie U
XeMOTpo(dHBIE OAKTEPHUH.
Kunernueckoe onucanue mpouecca
pOCTa MEKPOOPTaHU3MOB.
DKCTOHEHINAIbHAS MOJIETh POCTA.
Kuneruka rubenu
MHUKPOOPTAaHU3MOB.

[Tarorennsie 6akrepun. UymHas
najo4yka u 4YepHasi CMEpTh,
00TyIU3M, CTOJIOHSIK, TYOEpKYyJIie3.
Hcropust 60pbOBbI C
OaKTepHATBHBIMU WH(DEKITUIMH.
Boiina 0eckoHEYHOCTH:
AHTUOMOTUKY MPOTUB OaKTEepUil.

KJIETOYHOU CTEHKHU
METOAOM OKpaIlIBaHHUS
o ['pamy» (ipu
HaJIU4YUH PEAKTHBOB).
JlabopatopHas pabota
«IIpurorosnenne
MPYKU3HEHHBIX
MpenapaTon
MOJIOYHOKHCIIBIX
OakTepuin».
JlabopatopHas pabota
«IToceB cMBIBa € pyK Ha
yamku [lerpuy.
JlaGopaTopHnas pabota
«Bblenenue yncrou
KYJIbTYpbI OaKTepUH.
Merton pa3BencHuU.
Meron ucTomaronmero
ITPUXAY.
JlaGoparopnas pabota
«Mopdonoruueckas
XapaKTepPUCTUKA
BBIJIEJIEHHON YHUCTOU
KYJIBTYPBI:
XapaKTepUCTUKA
KOJIOHHH, (popma
OakTepuil, TUII
KJIETOYHOU CTEHKI.
JlabopaTtopHas pabota




«CpaBHeHuE pocTa
MHUKPOOPTaHU3MOB Ha
yaike 0e3 u ¢
JI00aBICHUS
AHTHUOHOTHKOB).
Hccaenosarenbckas
pabota «Ilouck
MHKPOOPTaHU3MOB
001a1a101I1X
AHTAarOHUCTUYCCKOU
AKTUBHOCTBIOY.
HccnenoBatenbckas
pabota «Brinenenne
MOJIOYHOKHCIBIX
OakTepuii,
HCCIIEOBAHNE UX

AKTUBHOCTW.
Uccnenosarenbckas
pabota «Brinenenue
OakTepuil MOJE3HBIX
JUISL PACTCHUID.

Tema 3.
JyKapuoTHYeCKHe
OpPraHu3Mbl B
OHMOTEeXHOJIOTMH
(my1ecHeBbie rpuObI,
JAPOKKH,
BO10pOCJIHn) (6 1)

[1necHeBbie TpUOBI TPOTYIICHTHI
OMOJIOTUYECKH aKTUBHBIX BEIIECTB
OO61mast xapaKTepUCTUKA JPOKKEH
caxapomuiieToB. Ucropus
UCIIOJIb30BaHUS APOAOKEH B
TPaAUIIMOHHON OMOTEXHOJIOTHUH.
TexHoIIOrMu BUHOETUS U
xJe0omneueHusl,
CIIEUAIU3UPOBAHHBIE PACHI
npoxckeil. Metabonusm ApoxoKei.
Peakrust ciupToBOTO OpPOKEHUH.
[Tomy4yeHnne BTOpUIHBIX
MeTaboIUTOB B APOxKax. poxku
KaK TIPOYTICHTHI OMOTOTLIHB.
[Tomy4yenue 1eeBpIX OCITKOB B
IpoxkKax.bruosiornueckue

METOJIbl OUYHUCTKH TBEPJIBIX,
KUJKUAX OTXOJIOB U Ta3000pa3HbIX
0TX0J10B TPOU3BOACTB. CTOYHBIE
BO/Ibl. CXEMBbI OYUCTKH.
buodunbtpsl, aspoTeHkH,
METaHTCHKHU, OKCUTCHKH.
AKTHBHBIN HJT U BXOJISAIINE B HETO
MUKpOOpTraHu3Mbl. Mcrons30Banue
BOJIOPOCJIEN B OUMCTKE CTOUYHBIX
BOJI.

JlabopatopHas pabota
«IToncuer kneTok
JIPOXOKEN B KaMEPE
['opsieBay.
JlaGoparopnas pabota
«ObHapyxeHue
MPOYKTOB CTUPTOBOTO
OpOKEeHUSI: HITUIOBOTO
CIIUPTA U YTIEKUCIIOTO
ra3ay.

JlabopartopHas pabota
«Habmonenue
Pa3MHOXEHUS
TPOMKEBBIX KIIETOKY.
[IpakTuueckas pabora
«ITonyuenue TBOpora u
kedupa Ha OCHOBE
MOJIOYHOKHCIIBIX
OaxkTepuin.
[IpakTruueckas paborta
«OCHOBHBIE BUJIbI KBaca
U UX XapaKTEPUCTHKA»
«poxxu u
MOJIOYHOKHCJIBIE
OakTepuu,
MIPUMEHSEMBIE JIJTS
IIPOM3BOJICTBA KBACcay.




[Ipaktuueckas pabora
«CpaBHUTEIBHBIN
aHaJIU3 Pa3BUTHUS
JIPOAGKEN B adpOOHBIX U
aHa’POOHBIX
YCIIOBUSIX».
[IpakTruueckas pabora
«MeTobl OLIeHKH
CBOWCTB
XJIe0ONEKapHBIX
IPOXKKEH.
OcobenHoctu
pPUMEHEHUS

MIPECCOBAHHBIX,
CYLICHBIX U
MHCTAHTHBIX
TIPOAKIKEIN.

Tema 4.
Hacaencreennas
uHdopmanus (8 4)

HacnenctBeHHOCTD U
W3MEHUYMBOCTH — OCHOBHBIC
CBOICTBA JKMUBBIX OPTaHU3MOB.
HN3menunBocTh. Buanl
W3MECHUYHMBOCTb.

['en —maTepuanbHBIN HOCUTEIb
HacJlIeACTBEHHOCTH U
W3MEHYUBOCTU. HyKenHoOBbIE
KHCHOTHL. Jlokanu3anus
T€HETUYECKOr0 MaTepuaa B
KJIEeTKe. [[esieHne KIeToK.
Permmukamusa JIHK.

[TpakTrdeckas pabora
«MonudukamoHHas
U3MEHYUBOCTh (JINCTHS,
UTOJIKH C OJIHOTO
JEpPEBA)».
[TpakTrdeckas pabora
«I'eH — MHCTpYyKIHS 1O
cOopke KJIeTKH (Ha
oucepe wiu
KOHCTPYKTOPE)».
[IpakTrueckas pabora
«Myranus Ha
OyTepOpoae (moboit
00BEKT U3 MPEebIAYIeH
paboThI, T/I€ U3MEHEHUE
UHCTPYKIIUU TPUBEACT
K M3MEHEHUIO
BHEIIHETO BHJIA

00BEKTa)».
Tema 5. ITonoxenue BUPyCOB B CHCTEME IIpocmoTp
Bupycosorus (4 4) | opranuueckoro mupa. CTpyKTypa ¥ | TOKyMEHTaJIbHOTO

XUMHUYECKUH COCTAB BUPYCOB.
Kinaccudukanus Bupycos.

Penponykuus Bupycos. Bupycsl -

BO30yUTETN WH()EKITMOHHBIX
OonesHel. bakrepuodaru:
CTpOCHHE,

dbunpMa 0 BUpycax.
[IpakTuueckas pabora.
«Metox pa3BeneHUN.

CBOWCTBA, IPUMEHEHUE.

buonorudeckue MeTo 161 60pHOBI C




BHUpYCaMH.

Tema 6.
buorexHosgoruu B

’KHBOTHOBO/ICTBE
(4 1)

JlomecTukamuys OCHOBHBIX
JTOMAaITHUX >KUBOTHBIX;
COBPEMEHHBIC AKCIIEPUMEHTHI 110
JIOMECTUKAIIUN KUBOTHBIX
(ucuria, HopKa u ap. —
AKCTIIEPUMEHTHI HAYYHOM IIKOJIbI
akajemuka bensepa).
CoBpeMeHHBIE METO/IbI B
’KHUBOTHOBO/ICTBE: TPAHCILIAaHTAIIHS
SMOPHOHOB, XMMEPHBIC )KHBOTHBIE,
KJIIOHUPOBAHMUE.

OcHoOBHBIE 00JI€3HU KUBOTHBIX U
POJIb TTATOTCHHBIX
MHUKPOOPTaHU3MOB U MTApa3uTOB B
pa3BUTHU 3a00JIeBaHUHN JOMAITHUX
’KUBOTHBIX U OCHOBHBIX MEpax
OOpbOBI C HUMU; POJIb TIOJIE3HBIX
MHUKPOCUMOHOHTOB B OpTaHU3Me
KUBOTHBIX. [los0)KHTETEHOE 1
mo60YHOE (OTPUIIATEIIHHOE)
BO3JICCTBUM aHTHOMOTHKOB Ha
OpraHu3M B XOJIC JICUCHHS
YKUBOTHBIX; IISJIH U 33J1a4n
BeTepuHapuu. buorexnonorus
KOPMOBBIX ITPENapaToB.

Juckyccus
«JlomecTHKanus, BCe TN
pacTeHus U )KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM
C YEJIOBEKOM UM
OJOMaITHUBAIOTCS?
MO>KHO JIM CUHTATh
TapakaHa
OJIOMallIHEHHBIM
JKUBOTHBIM ?».
[IpakTrueckas padora
«Metouka
KJIOHUPOBAHUSI
(MOJenMpoBaHNE Ha
Oymare).
[TpakTuueckas padota
«CocraBiieHH€E palioHa
MMUTaHUS )KUBOTHOTO,
pacuer pacxoJioB Ha
coZIepKaHUEY.
HccnenoBarenbckas
pabota «Or1eHka
Ka4eCTBAa MOJIOYHOM
POTYKITI.




Tema 7.
BbuorexHoJ/sioruu B

pacTeHHeBOACTBE
(8 1)

OCHOBHBIE METO/IbI CENEKIINH.
I'mopunuzanus. opmer ordbopa.
OCHOBHBIE HANPABJIEHUS

[Ipaktruueckas pabora
«BpIpammBaeM ropox.
Kak nposectn

CEJICKIINU: YIIy4IlIeHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTHYECKUM M a0MOTUYECKUM
dbakTopam.

OCHOBHBIE MMOJXO/IbI CEAEKIINU U
OMOTEXHOJOTUH KYJIbTYPHBIX
pacrenuit, ' ubpuauzarus,
oTHajgeHHas THOpuAN3anus,
HCKYCCTBEHHBI 0TOOp, FETEPO3UC,
TpaHcopMalus, MyTareHes,
T€HETUYECKOE PEJAKTUPOBAHUE).
Uctopus cenexuuu B Poccun u
MHUpE, UCTOPUS Pa3BUTHS
BOKHEUIIINX COPTOB KYJIbTYPHBIX
pPacTEHUMN.

Kak yenoBek moxer
MOAUGUIIMPOBATE PaCTEHUs?
I'ennas unxxenepus pacrenuii: Yro
TaKO€ T'eHEeTUYECKas UHXKCHEPUS

CKpelIMBaHue y
ropoxa.
[Ipaktuueckas pabora
«]'eHOMHBIE HOKHUIIBI
(MozlenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Hccnenoarenbckas
pabota «BripanBanue
pacTeHuil B IpoOHpPKE»
(MOXHO
BOCIIOJIb30BAaThCS
pe3ynbTaTamMu
MPEABIIYIINAX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MTUTATEIBHBIX
pPacTBOPOB ISt
pacTeHui).




pacteHui. TpaHCTeHHBIE PACTEHUS.
Mertonp! nonmyuenus. OOpazoBaHue
OIyXOJIEW Y PACTECHUM.

Moayab «MoJsiekyJasipHble OCHOBBI cesieKum» 9 kiacc ( 34 yaca)

ouoJiorus (11 1)

HyknenHoBbI€ KUCIIOTHI.
OCHOBHBIE PUHIUIIBI CTPOCHMUS.
MarpuuHble cuHTe3bl. Permkanus
— OCHOBA KJIETOYHOTO JEIEHUS.
[IpyHIMOBI perIMKaIUu.
Myranuu. YTo BBI3BIBAET
u3MeHenus B crpoennu JTHK.
[IpuHIUIIBI penapanuu.
Tpanckpunuus. ['eHernueckuit
koJl. OpraHu3zaiusi reHoMa BUPYCOB
[IpoTuBOBHpYCHBIE CPEACTBA,
MEXAHU3MBI UX JEHUCTBUA.
Opranu3zaiusi reHoMa OaKkTepuit
AHTHOAaKTEepUaIbHbIE TTpenapaThl.
Opranuzanus reHoma 3yKapuoT
I'eHOMHOE peTaKTUpPOBaHHUE.

Tembl OcHoBHOE coaep:xaHue e TeIbHOCTD
IIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHS [Ipaktrueckas padora
MouiekyasipHasi MOJIEKYJISIPHON OMOJIOTHH. «Boiaenenne JIHK u3

OaHaHay.
[IpakTrueckas padora
«Mogenp JIHK-
OpUTaMM».
[IpakTruueckas paborta
«Onpenenenune
KauyecTBa MpenapaTroB
JIHK ¢ moMo1isro
cneKkTpodoToMeTprm»
(mpu HATMYUU
000opya0BaHusA).
[Ipaktruueckas padora
«PennukaTuBHas
ManiuHa (urpa-
JIEMOHCTpALIUSA)».
[IpakTuueckas pabora
«ITP (Monenb
aMIdukamnys Ha
Oymare)».
[IpakTruueckas pabota
«Cuna mpomMoTOopay.
[IpakTruueckas pabota




«Pemrenue 3aga4 Ha
TEHETUYECKUU KOJ.
Tpancusus».
[Ipaktrueckas padora
«DonauHr OEIKOBY.
HccaenoBarenbckas
pabota
«Pacnpocrpanenue
AHTUOMOTHKOPE3UCTCHT
HBIX OaKTepuii».
[TpakTruueckas paborta




«PaboTa B OBpeMEHHBIX
reHeTHYECKUX 0azax
nanHbIX. [IpoBenenune
In silico ananu3za

MMOoCcJIeJOBATEIbHOCTEHN
TEHOBY.
Tema 2. [Ipenmer renernku. Kparkas PosneBas urpa
MouJiekysipabie UCTOpUS Pa3BUTHS NPEICTABICHUS | «AJUIEIN.
OCHOBBI I'€HETUKH 0 HACJIEACTBEHHOCTH. Hccnenosarensckuit
(11 9) OT rena k npu3HaKy: Kak IpoeKT MyTareHHbIe
packpacuTh Kota. Yto takoe (bakTopBHI.

npu3Hak? [IyTe OT reHa no
npu3Haka. Myranuu. AJeny.
['eTepo3uroTsl U TOMO3UTOTHI.
JIOMUHAHTHBIE U PELECCUBHBIC
aJIeIu.

['eHbl cTpOSAT OpraHu3Mm.
BxirroueHune u BBIKIIFOUCHUE
6onboro Habopa renoB. Kak
KJIETKU [TOHUMAIOT, KAKUE TE€HbI
JIOJIKHBI pabOTaTh.

JIuCKpeTHOE HaclleI0BaHUE
NPU3HAKOB. 3aKOHBI MEHIeNs:
OJIVH I'€H - OAUH npu3HaK. Cxema
CKpEIIMBaHUA. 3aKOH
eauHo00pa3usi THOPHJIOB MIEPBOTO
MOKOJICHUS. 3aKOH pacIleIICHUS
IIPU3HAKA BO BTOPOM MOKOJICHUHU.
3akoHbl MeHaensa: HECKOIbKO
I'€HOB - HECKOJIbKO MTPU3HAKOB.
JuruOpuaHoe CKpelnBaHue.
HeszaBucumoe pacxoxaeHue
xpomocoM. CreniaeHHoe
HaCJIEe0BAHHE.

B3aumopericTBre reHoB.
AJenbHOE U HeaJlIeNIbHOE.
Onpenenenue nona. [lonossie
XpOoMOCOMBI. CaMIIbl U CAMKH.
Binustnue pakTopoB okpyskaromiei
cpeapl. XpOMOCOMHOE
onpenenenue nona. [lonoseie
xpomocombl. [TpoGrema
JOTIOJIHUTENIBHOU X-XpPOMOCOMBI Y
XKEHIIUH. TpeX1BETHbIE KOIIKHU.

Ponesas urpa «Cynb0a
KJIETKN». | eHbI-
MEPEKITIOYATENH.
[IpakTueckoe 3ananue
«AJTOPUTMBI 111
KJIETOK.
[IpakTnueckoe 3amanue
«Enunoobpazue
MEPBOIrO MTOKOJIECHUSD).
[IpakTueckoe 3amanue
«Pacmieryienue Bo
BTOPOM IOKOJICHU.
Uccnenosarenbckuil
MPOEKT «3aKoHbI I
Menpgens B
SKCIIEPUMEHTE.
[IpakTueckoe 3amanue
«Pemetka Ilenneray.
IIpakTyeckoe 3ananue
«Hacnenosanue,
CLICINICHHOE C TOJIOM.
[IpakTueckoe 3ansaTHe
«BzaumopericTBus
reHOB (MOAEIHPOBAHUE
CHUHTE3a U TpaHCIOpTa
MUTMEHTA B KJIETKY)».




Tema 3.
Mogekyasipabie
OCHOBBI CeJIeKIIUH
(12 v)

I'ennl B momyIALUsIX: BETUKOE
paBHOBecue. [lomymsamus. YacToTel
BCTPEYAEMOCTHU ITPU3HAKA U
ajuiens. Y paBHeHue Xapau-
BaitnOepra. [Tomynsiiuu
MEHSIIOTCSI: YHUCIIEHHOCTD,
MUTpalUs U BBIOOp Cympyra.
®dakTopbl, KOTOPHIE BHIBOJST
MOMYJISIIIUIO U3 paBHOBECHS Xap/Iu-
Baitn6epra. UnciieHHOCTh
nonyJsinuu. Ponesast urpa
«Iddext ocHoBatens». Jpeiid
reHoB. Myranuun. Hecirygaiinoe
ckpemmBanue. M3onsauus.
[Tonmynsiumy MEHSIOTCS:
€CTECTBEHHBII 0TO0p. Mexanusm
JEHUCTBUS €CTECTBEHHOTO 0TOOpA.
JBrxyiuid oToop.
MoaudukannonHas
U3MEHUYMBOCTh. CTaTUCTUYECKHE
0COOEHHOCTH MOU(DUKAITMOHHON
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX MTPU3HAKOB.
KonudecTBeHHBIC TPU3HAKHY.
CpenoBast ”3BMEHUHBOCTh
npu3Haka. Koagpuuuent
HacIIeyeMOCTH ITpu3Haka. OTBeT
Ha oTOOp. [lonck reHos
KOJIMYECTBEHHBIX MMPU3HAKOB.
OHOHYKIICOTUIHBIC BAPUAHTHI
redoB. JIHK-uur. ITonmHOreHOMHBIN
aHaJIM3 aCCOLMAIIHA.

«OMBI» HaJTI TCHOMOM.
[Toctrenomuas spa. OOpaTHas
reHeTuka. « OMUKCHBIE
nccienoanus. [Iporeom,
MeTtaboaom. JloMecTuKamus u
LEHTPHI TEHETUYECKOTO
pazHooOpa3zusi. [loucku pactenuii c
«XOPOUIMMUY MPU3HAKAMU IS
yesoBeka. LleHTpel reHeTnyeckoro
pazHooOpazus. Hukonait UBanoBuY
Basuuos. Cenekiusi.
Kombunarmonnas u ruGpuaHas
ceneknus. ['ereposuc.

[IpakTueckoe 3agaHue
«YacToTn! anienew,
TE€HOTHUIIOB U
(hEeHOTHUIIOB.
Uccnenosarenbckuit
MPOEKT «AHau3
TE€HETUYECKOU
CTPYKTYPbI IOMYJISIIIUN
(Ha OCHOBE 3aKOHA
Xapnau-Baitnsepra).
Poneas urpa «23ddexr
OyTBUIOYHOTO
TOPJIBIIIKAY.

Ponesas urpa
«EcTecTBEHHBIN
oTOOPY.
Uccnenosarenbckue
paboThI
«MoaudukarmoHHas
W3MEHYUBOCTD
pacTeHui B mpeaenax
BaIlIETO MECTa
KUTEITbCTBAY.
IIpakTHueckoe 3anaHue
«ATPOHOMBD.
IIpakTueckoe 3aganue
«l'omostornyeckue
PSABI HACJIEICTBEHHOM
M3MEHYUBOCTH.




CoxpaHuTh U U3YyUYUTh I'€HbI, YTOOBI
MeHATh Oynyniee. Kak mpaBuUibHO
XxpaHuTh rensl. Kostekuu
T€HETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/unu
UCCJIE0BATEILCKUI TTPOCKT:
MeTobl KyIbTUBUPOBAHHUS 1N Vitro
JUTISl COXPaAHEHHS TEHETUYECKHUX
pPECYpPCOB PACTEHUH U ISt
YCKOPEHHOM CEJICKIUU
['eHeTnueckue HEHTPHI B HALLIEH
crpane. I'ne 3aHnmarorcst
TEHETUKOW U TCHOMUKOM ISl HY K
CEIBCKOT0 XO35HCTBA.
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