lNocynapcTBeHHOE 01O IKETHOE 001Ie00pa30BaTENLHOE YUPEKICHNE
Camapckoit 00:1acti ocHOBHasI 0011e00pa3oBartebHas 1Kosa ¢. Beicokoe
MyHUIIUTIaIbHOTO paiiona IlectpaBckuii Camapckoit obmactu
I'BOY OOI11I c. Beicokoe

Paccmotpeno [IpoBepeno YTBEpKIAEHO
Ha 3acenanuu M/o Ne 1 3aM. qupekropa no YBP TIUPEKTOP
or 28.08.2025 r. /Bepxo3 O.B. I'BOY OOIII c. Beicokoe
/ Kocwiruna H.C. /3amanvaa MLIO.

npukas Ne ot 28.08.2025

LenTp 06pa3oBaHun eCTECTBEHHO-HAYYHOK
M TEXHONOTrMNECKOR HaNpPaBneHHoCTH

PABOYAS ITPOI'PAMMA
Kypca BHeypouHoii gesiTesibHOCTH «bBuosiorus 5-9 kiacc.
IIpoekTHO- HCCIe0BATEIbCKAA AeATEIbHOCTD)

U1 oOygarommxcs 5-9 KkjaaccoB

Ha 2025 — 2026 y4. rox,

c. Bricokoe
2025



COJEPKAHUE

[HosicHUTEIBbHASA 32N CKA

AKTyaJIbHOCTb U Ha3HAYEHUE NIPOrPaMMBbl

BapuanTsl peanuzanuu mporpaMMbl U OpMBI IPOBEACHUS 3aHATUI
B3aumocBsi3b ¢ mporpaMmoi BOCIIUTaHUS

Oco0eHHOCTH pabdoThI Me1arora no Nporpamme

CoaepsxkaHue Kypca BHEYPOUHOii 1esITe IbHOCTH

Moy «Kak )KUBOTHBIE U paCTEHHS MIPUCTIOCAOINBAIOTCS (IBOIOIIMOHHAS SKOJIOTHS )
5-6 knaccel (34 gaca)

Monayib «OCHOBBI pacTeHHEBOICTBAY /-8 Kiacchl (68 yacos)

Monyns «buorexnonorum» 7-8 kiaccel (68 yacoB)

Monyib «MosekysipHble OCHOBBI (hU3HOJIOTHH U (hapMakosioruu» 9 kinacc (68 yacos)
Monynbs «MonekyisipHble OCHOBBI celekum» 9 kiace (68 yacoB)

Iliianupyemble pe3yabTaTbhl 0CBOCHUA KYyPCca BHEYPOUYHOH A TEILHOCTH
JIM4YHOCTHBIE pE3yNIBTATHI

MeranpenMeTHBIE pE3yIbTaThI

IIpenmerHsbie pe3ynbTaThl

TemaTnueckoe NIIAHMPOBAHUE

Monyns «Kak )KUBOTHBIE U paCTEHUS TPUCTIOCA0IMBAIOTCS (IBOJTIOIMOHHAS YKOJIOTHS)
5-6 xmaccer (34 yaca)

Monayib «OCHOBBI pacTeHHEBOICTBaY /-8 Kiacchl (68 yacos)

Monynb «buotexnomorumn» 7-8 kimacchl (68 yacoB)

Monyib «MostekysipHble OCHOBBI (hU3H0JIOTHH U (papMakosiorun» 9 kinacc (68 yacos)
Monyns «MonekyIsipHbIE OCHOBBI cenekuum» 9 kiace (68 yacos)



NNOACHUTEJBHAS 3AIIMCKA

AKTYaJIbHOCTh W Ha3Ha4vYeHHe mporpammbl. [Iporpamma paspaboTtana B
COOTBETCTBUM C TpeboBaHusMU DenepanibHOrO TOCyAapCTBEHHOTO0 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO 00miero o0pa3oBaHMs, OPHEHTUPOBaHA Ha oOecreueHue
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBi€Ha Ha JOCTH)KCHUE
IJIAHUPYEMBIX Pe3yJbTaTOB OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHUs C
y4eTOM BBIOOpa Y4YaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOMU
JEeSTEIBHOCTU. JTO MO3BOJSIET 00ECIICUUTh EUHCTBO 00s13aTeNbHbIX TpeOoBaHuit GI'OC
BO BCEM IPOCTPAHCTBE IIKOJHHOTO OOpa30BaHUS: HE TOJILKO Ha ypOKE, HO M 3a €ro
MIPEAEITAMH.

AKTyaJIbHOCTh ~ peaiM3allii  JaHHOM  mporpamMMbl  OoOycCJOBJ€HAa  caMoM
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON AEATEIbHOCTH. DTa ACSITENBHOCTD JIEKUT
B OCHOBE IT0O3HABATEJILHOT'O UHTEpeca PeOCHKA, BISETCS 3aJI0IOM YMEHHUS [JIAaHUPOBATh
To0bIe JCHCTBUS M BaYKHBIM YCJIIOBHEM YCHEIIHON peann3ainuu uaeu. JIrooble usmeHeHus
COBPEMEHHOT0 O00IIecTBa CBsSI3aHbI C MPOEKTAMU M HCCJICAOBAHMSIMU — B HayKe,
TBOpUYECTBE, OM3HECE, OOIMIECTBEHHOU KU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU OO0yYaromerocs: ABiseTcs: (HOPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
HCCIIEIOBATENIBCKOM AESTEIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETHUYECKOTO
YpOBHS 3HaHWW, a TaKXKe U TMPAKTUYECKOro OmbITa pPaboThl C J1A0OPATOPHBIM
o00OpyI0BaHUEM, OBJIAJICHUE MPUEMaMHU HCCIIEOBATEIBCKON NESITeIbHOCTH. MeTo bl
OpraHu3alMi  O00pa30BaTENbHOW W  HAYYHO-UCCIEAOBATENBLCKOM  JEATEIbHOCTH
npeaycMaTpuBaloT (GOpMUpPOBAHHE Y OOYYalOIIUXCA HECTAaHAAPTHOTO TBOPUYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKEHUS U UHIUBUIYAIbHOCTU CYXKICHUH.

JIist mojHOTO ydYeTa MOTPEeOHOCTEH ydamuxcsi B MPOrpaMMeE HCIOJIb3YyeTCs
muddepeHUPOBAaHHBIN  TMOAXO0A, YTO CTHUMYJIUPYET YYallerocs K YBEJIMYCHHUIO
MOTPEOHOCTH B MHAMBUYAJTbHON, HHTEIUIEKTYaIbHOW M TTO3HABATEILHOM NEITEILHOCTH
Y Pa3BUTHUIO HAYYHO-HUCCIIEIOBATEIHCKUX HABBIKOB. [I[porpamma ctanet BocTpeOOBaHHOM
B IIEPBYK0 O4Y€pedb IIKOJbHUKAMHU, KOTOPhIE MMEIOT CTOMKUW HWHTEpEC W
COOTBETCTBYIOILYIO MOTHUBAIMIO K U3YYEHHIO MMPEIMETOB €CTECTBEHHO-HAYUYHOTO LIMKJIA,
€CTECTBEHHBIM HayKaM M TE€XHOJIOTHSIM.

B noxapocTkoBOM BO3pacTe yyanecs MposiBIIIOT CBOK 3aMHTEPECOBAHHOCTD B TOU
WIM WHOW 00JIacTW 3HAHWW, HAYYHOM HaIMpaBiICHUU WU NPpodeCcCHOHATBHON
nesTenbHOCTH. TakuMm o00pa3oM MpOUCXOAUT (OPMHPOBAHWE I[TO3HABATEIIBHOW U
npodeccuoHanbHON COCTABISIONIEH JTUYHOCTH, MIOMOTAET y4yalleMycsl B OINpeAesIeHun
OyIyl1ero >KU3HEHHOT'0 IyTH U B MPO(ecCHOHaTLHOM BHIOOpE MOCIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO pojia 3aMHTEPECOBAHHOCTD CTUMYJIUPYET MOCTOSIHHOE JKEJIaHUE MIKOJIbHUKA
K TO3HAHUIO HOBOTO, PACHIMPEHHUIO W YTIyOJICHUIO COOTBETCTBYIOIIUX 3HAHUU, W



MOJIyYEHUIO HOBBIX B TOM YHUCJE HPAKTUYECKUX HABBIKOB, a TAKXE MOTUBHPYET
ydalerocst Ha npo¢OpUeHTALIHIO.

[IporpamMma HalejgeHa Ha MOMOIIb PeOCHKY B OCBOCHMHM OCHOB OpTraHM3AIMH H
OCYIIECTBIIEHUSI COOCTBEHHON MPOEKTHO-UCCIIEIOBATENILCKON IEATEIHHOCTH, a TAK)XKE B
OpUOOpPETEeHUH  HEOOXOJMMOro OmbITa JJsi  pabOThl  HAJ  WHIWBUIYAIbHBIM
UCCJIeIOBaHUEM WK MpoeKToM. [IporpaMma moMoXKeT MIKOJIBHUKY B 0oJee TIyOOKOM
U3YYEHUH MHTEpPECYyIolel ero o0JacT eCTECTBEHHBIX HAyK, a TaKKe B MPUOOPETEHUU
BAJKHBIX COLIMAJIBHBIX HABBIKOB, HEOOXOJMMBIX JUIsl MPOAYKTHUBHOW COLMAIIA3ALUU H
(GopMUpPOBaHUSA TPAXKTAHCKON TTOUITUH:

— HaBbIKA CAMOCTOSTEIBHOIO PpEIICHUS aKTyaJbHBIX HCCIEAOBATEIBCKUX WIIN
MPaKTUYECKUX 3a7a4, BKIIOYAIOMIET0 B ce0s yYMEHHE BHJETh M aHAJIM3UPOBATH
npoOsieMbl, HYXAAIOIIKUECSs B PEIICHWH, YMEHHE JEeTallbHO NpopaldaTeiBaTh U
pean30BbIBATh CIOCOOBI padOThI ¢ HUIMH, YMEHHE IIJIAHUPOBATh COOCTBEHHYIO PadOTy U
CaMOCTOSATENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNbTaTy;

— HaBblKa TF€HEPUPOBAHMS M O(OPMIIEHHS COOCTBEHHBIX HJIEH, OOJEUeHUs UX B
yA00HYIO0 Ui pacnpocTpaHenus popmy;

— - HaBbIKa yBaXKUTEJIBHOTO OTHOLLIEHUS K Uy KUM B3IJIs,1aM U UM, 0(OPMIICHHBIM
B paboTax JApyrux JroJed, ApPYruX aBTOPOB — BIAJACNIBLIEB HWHTEIUIEKTYaIbHOU
COOCTBEHHOCTH;

— HaBblka  MyOJMYHOIO  BBICTYIUIGHHS  nepel  OonblIo  ayauTopuew,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEW TOYKH 3pEHHUs, OTBETOB Ha BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHUS APYTUX B CBOEH MpaBOTE, MPOJIBUKEHUS CBOMX
Uaeu;

— HaBblKa pabOThl CO CHELMATU3UPOBAHHBIMU KOMIBIOTEPHBIMH IPOTrpaMMaMH,
71a00paTOPHBIM  O0OPYAOBAaHUEM, TEXHUYECKHUMH YCTpOMCTBaMHU, OHOIMOTEUHBIMU
GoHTaMU U HWHBIMH pecypcaMu, C KOTOPBIMH MOXET OBbIThb CBSiI3aHa MPOEKTHO-
MCCIIEI0BATENbCKAs AESITEIBHOCTD NIKOJIbHUKA.

Kpome Toro, pabora MIKOJbHMKA HaJ MPOEKTOM WA HCCIEJOBaHUEM OyjaeT
CIOCOOCTBOBATH U PA3BUTHIO €0 aJ€KBATHOM CaMOOLICHKH.

BapuaHTtsl peajiuzauuu nporpamMmsl 4 popMbl IPOBeACHUS 3AHATHH.

JlanHass mporpamMma paccuuTaHa Ha paboTy cO IIKOJbHUKaMHU 5-9 Kitaccos.
[lenarory Ba)xHee akllEHTUPOBATh CBO€ BHUMAHHUE HE CTOJBKO HAa KaueCTBE pe3yJibTara
IPOEKTa WM UCCIIEIOBAHUSA, CKOJIBKO Ha TOM, YTOOBI yYallluics MOdy4yaa 3HAHUS B TOM
YHCJI€ U Yepe3 BBIMOJIHEHHE MPAKTUUECKOTO 3aJIaHus, JIe7all BHIBOJBI U YMO3AKIIOUSHUS
Ha OCHOBAaHMM CBOErO0 HCCIEAOBaHMUS, YYWICS CpaBHHBAThb €ro pe3yJbTaThl C
TEOPETUYECKUM MAaTEpUaJIOM U UCCIEAOBAHUAMU JAPYTHUX IIKOJIBHUKOB. TakuMm o0pazom,
IIKOJIbHUK OCBOUT OCHOBBI TPOEKTHO-UCCIIEA0BATEIBCKOM AEATEILHOCTH U IPUOOPETET
HABbIK KPUTUYECKOTO OTHOILICHUS K MaTepuaiy.



[Iporpamma pa3duta Ha MOIYJH, KOTOPbIE MOTYT OBITh HCIOJB30BaHBI JHOO
4acTU4HO, JMOO0 monHocThio. Tak wmonynb «Kak JKMBOTHBIE U PaCTEHHUS
MIPUCIIOCA0IMBAIOTCS» (IBOJIIOIMOHHAS SKOJIOTHS) MpEANnojaraeTcs Uisli U3y4eHus B 5
i 6 kinacce B TedeHue opHoro roxa (34 waca B rox). Moaymun «OCHOBBI
pacTteHueBoACTBa» M «buorexHonorus» paccuutaHbl Ha 68 4YacoB U MOTYT OBIThH
peanr30oBaHbl B TeUeHUHU 2-X JieT (1mo 34 Jaca B roj1) Wid B TeueHuH 1 roga (68 4yacos B
ron). Bo BTopoMm ciydae BO3MOXHO MpoxoxkjaeHue ob6oux wmoaynei («OCHOBBI
pacTeHueBoACTBa» B 7 wiu 8 kiacce, «buorexnonorun» B 7 uiu 8 kiacce). AHAJIOTHYHO
Moayu «MoOJeKyIsIpHbIe OCHOBBI (U3HONOTHU U (papMakosorum» U «MoJEKyIsIpHBIC
OCHOBBI CEJIEKIIMM» PAacCUUTaHbl HA 68 YaCOB U MOT'YT OBITh PEAIM30BAHBI B TEUEHHUH 2-
x set (mo 34 yaca B roa) win B TedeHuu 1 roga (68 dacos B roa). Bo BTopom ciyuae
BO3MOXKHO TPOXOkAeHUE o0oux momayieh («MonekynsipHble OCHOBBI CEJIEKIHU» B 8
kJacce, «MoseKysipHble OCHOBHI (PM3HOJIOTHH U apMakoiIoruu» B 9 kiacce).

MOXHO pPEKOMEHAOBaTh HCMHOJb30BaTh MoAyidu «Kak >XKMBOTHbIE UM paCTEHHS
npucnocadiauBatTcs», «OCHOBBI  PAaCTEHUEBOACTBa», «MOJIEKYISIpHbIE OCHOBBI
CEJIEKIIMU» B KaUeCTBE HEMPEPHIBHOrO 00pazoBaTeabHOro mukia (5-9 knace no 1 yacy B
HEJIeN0) JJIsl KJIACCOB arpoOMOTEXHOJOTHYecKol HampasiaeHHOCTH. Moaymu «Kak
KUBOTHBIC M PACTEHUs MpucnocabiuBaroTcs», «buorexnomorun» u «MoseKynsipHbIe
OCHOBBI (pM3HOJIOTHHU U (HapMAKOJIOTHN» B KAaU€CTBE HEMPEPHIBHOTO 00Pa30BATEIBHOIO
mukna (5-9 kmacc mo 1 4yacy B HeIenmo0) IS KJIAcCOB OHMOTEXHOJOTHMYECKOTO WIIH
MEIMLIMHCKOTO HAPaBJICHUMN.

B3aumocBsa3p ¢ nmporpammoin BocnmuTaHus. [IporpamMmma Kypca BHEYpPOUHOU
NEeATEeIbHOCTH pa3paboTaHa C YYETOM pPEKOMEHJAIUA MPUMEpPHON MporpamMMbl
BOCIIUTAHUS, YYUTHIBAET IICUX0JIOTO-I1€IarOrMY€CKUe OCOOCHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuid. ITO MO3BOJISIET HA MPAKTUKE COCAUHUTH OOYYaIOIIYI0 U BOCIUTATEIHHYIO
NeATENIbHOCTh Iearora, OpueHTUPOBATh €€ HE TOJIbKO Ha MHTEIJIEKTYaJlbHOE, HO U Ha
HPaBCTBEHHOE, COIMAIILHOE pa3BUTHE PEOCHKA. ITO MPOSBISETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB peaju3alluy MPOrpaMMbl BHEYPOUHOU
NeATEeIbHOCTH, HAIIEIINX CBOE OTPAKEHUE M KOHKPETU3AIUIO B TPUMEPHOU Mporpamme
BOCITUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAHUSI PA3HOBO3PACTHBIX TPYII [Ji1 OpraHu3aluu
npo(OpUEHTAITMOHHON  JCATETBHOCTH IIKOJbHUKOB, BOCIHUTATEIbHOE 3HAYCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHOM MpOrpaMMe BOCIIUTAHUS;

— B UWHTEPAKTUBHBIX (opMax B3aHATHH IS IIKOJLHUKOB, O00ECIICUYNBAIOIINX
OOJNBITYI0 WX BOBJIEYECHHOCTh B COBMECTHYIO C TIE€JaroroM M APYTUMHU JIEThMU
JeSTEILHOCTh U BO3MOKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIbIX OOIIHOCTEMH,
KJIFOUYEBOE 3HAYEHUE KOTOPBIX /I BOCHUTAHUS TIOJYEPKUBAETCS MPUMEPHOU
IPOrpaMMOii BOCIIUTAHUS.



Oco0eHHOCTH PadOTHI yYUTEJISI 10 MporpamMme. 3ajada yUuTelss COCTOUT B TOM,
9TOOBl  COMPOBOXKIATh TMpoIecC NpodeCcCHOHATBPHOW OpHEHTAlMU  IIKOJBHUKA,
pacKkpbIBas NOTEHLMA Ka)KIOrO 4epe3 BOBJIECUEHUE B MHOTOOOPA3HYIO JESATEIIBHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3TOM pe3ynbraTomM paboThl yUUTENS B IEPBYIO
ouepenb SBISIETCS JIMYHOCTHOE pa3BUTHE ydamerocs. JIMYHOCTHBIX pe3yJIbTaToB
YUUTENNb MOXET JIOCTHYb, YBJ€Kas y4Y€HHKa COBMECTHOM M HHTEPECHOH MM 00OUM
NESTENIbHOCTbIO,  yCTaHABIMBasg  BO  BpeMs  3aHATUH  J0OpOXKENaTeNIbHYIO,
HNOJJEPAKUBAIOLLYI0 aTMOC(EPY, HACHIIIAs 3aHITHUS LIEHHOCTHBIM COACPKAHUEM.

IIprmepHas cxema MpOBEICHHUS 3aHATHN 10 IIPOTPAMME:

1. OOBsicCHEHHE TEOPETUYECKOIO MaTEpHalIa MO TEME.

2. TlogrotoBka K OJKCHEPUMEHTATBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IJis
IPAKTUYECKOTO 3AHSITHS.

3. IlpoBenenHne MPakTUIECKOTO 3aHATHS — OCHOBHAS 33/1a4a OCBOCHUE METOOJIOTHH
JAHHOT'O SKCIIEPUMEHTA.

4. [lo OKOHYaHUM NPEMIOKHUTH OETSIM, KOTOpPHIE 3aMHTEPECOBAIUCH JTAHHBIM
DKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIENOBATENbCKUNA NpoeKT. /st aToro Heo0Xoaumo
0o0CyIUTh OOBEKTBI, KOTOpPbIE YUYEHUK OyIeT UCCIeqoBaTb, COCTaBUTh IUIaH
AKCIIEPUMEHTA.

5. IloMoub yueHUKyY npoaHaIu3upOBaTh PE3YJIbTATHI SKCIIEPUMEHTA.

OueHuTh pe3ynbTaTbl MPOEKTHO-UCCIEAOBATEIBCKON NIEATETbHOCTH IIKOJbHUKOB
MOXHO B TMPOIECCE 3AIIUTBI MMHU CBOMX padOT B paMKax HIKOJbHOW Hay4yHO-
IPAaKTHYECKON KOH(pEpEeHIUH.

Texnuueckas 6a3a neHTpa « Touka pocTtay BKIOYAET B ceOs UPPOBBIE JabopaTopuu,
HAOOPBI KITACCHYECKOTO 000PYA0BaHUS AJI IPOBEACHHS OMOIOTHIECKOTO TPAKTHKYMA, B
TOM YHUCJIE C UCTIOJIB30BAHUEM MHUKPOCKOTIOB. Y YUTHIBAsI IPAKTHUECKHUIA OTIBIT
MPUMEHEHHUS JAHHOTO 000pYyI0OBAaHUS HAa YpOKax OMOJIOTHH U B TIPOSKTHO-
HCCIIEIOBATEebCKOM IeATeTbHOCTH, ClIeJIaH OCHOBHOHM aKI[EHT Ha OMMCAaHUH ITU(POBBIX
nabopaTopuii M UX BO3MOXKHOCTAX. [Ipu aToM 1iudpoBeie m1abopaToprn B KOMIUICKTAIIAN
«buonorusy, «konorus», GuUsnoaorusy) conepkar Kak MHAUBUyaJIbHbIE JaTUUKH, TaK
u noBTopsitormecs (Tadin. 1). Ha3Banus nocinennux B npuBeAEHHON TaOIUIIE BBIICICHBI
KypcuBoM. Hannume nogo0HbIX MOBTOPSAIOMIMUXCS TaTYMKOB PACIIMPSAET BO3MOKHOCTU
nejarora 1o opraHu3aluy 1ad0paTopHOro NpakTUKyMa.

JdaTuynky HudpoBbIX J1A00PATOPHUIA 10 OHOJIOTUH, IKOJIOTUH U PU3HOJIOTHH

Ne buoaorus JIKoJi0rus DuU3u0J10rUsA

n/n

1 Brascnocmu 6o30yxa Brasicnocmu 6o30yxa ApTepHaIbHOTO
JaBJICHUS

2 Inexmponposooumocmu Inexmponposooumocmu | Ilynbca

3 Ocsewénnocmu Ocsewénnocmu Ocsewénnocmu




pH pH pH
3) Temnepamypui Temnepamypol Temnepamypwvt mena
OKpYydfcaroweri cpeovl OKpYdfcarouyeri cpeovl
6 Hwurpar-uonos YacToThI AbIXaHHUS
7 XJI0pUA-UOHOB Yckopenus
8 3ByKa OKT
9 BiraxxHOCTH TOYBBI Cuiel (3promerp)
10 Kucnopona
11 OnTuyeckoil IOTHOCTH
525HM (KOJIOpUMETD)
12 OnTruyeckoil IOTHOCTH
470HM (KOJIOPUMETD)
13 MyTtHOCTH
(TypOugumeTp)
14 Okucu yriepoja

I[aT‘II/IKI/I N AOIIOJIHUTCIIbHBIC MaTCpUAJIbI (HepeXOI[HI/IKI/I, YYBCTBUTCIIBHBIC 3JICMCHTHI,

METOJAMYECKUE MaTEPUAIIbI, 3apsSITHOE YCTPONCTBO U JIP.) KOMIUIEKTYIOTCSI B KOPOOKH-
YEeMO/IaHbI




COJIEP)KAHUE KYPCA BHEYPOYHOM JEATEJIBHOCTH

Moayab «Kak ;KHUBOTHbIE M PACTEHHS PUCTIOCAOIMBAIOTCS» (IBOJTIOIMOHHAS
3K0JI0THUs) 5-6 Kiaaccsl (34 yaca)

1. Mbut uccredyem scuswie oovexkmot (6 uacos)

CBolicTBa M CTPOEHUE KUBBIX OPraHU3MOB (CTpoeHuE KIeTKH). Bua, ocodb —
OpraHu3M Kak elMHas cuctema. Anantanuu (npucnocobnenust). [lonstue romeocrasa
AKUBOT0 opranuzma. CriocoOsl €ro nogaepKaHusl.

[lonsiTue BapuaTMBHOCTH npu3Haka. MccienoBarenbckue padotel «Bcee nwm
(cuHuLbl, O€NKK, Oepe3bl U T.J.) oAuHAKOBbIE? DOTOKBECTY.

Orpanuyenus Mopdonoruueckux u (Quznonornueckux agantanui. I[loyemy
OpraHu3Mbl HE CTAHOBSTCA OECKOHEYHO OOJIBIIMMU, MAaJCHbKUMH, BCESTHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHUTY PEKOPIOB PACTCHHM U KUBOTHBIX HAIIIETO
Kpasp».

2. Bausanue oxkpysicatoweii cpeovt na scuevte opzanusmut (12 uacos)

dakTopbl OKpyXarouieil cpeabl (a0MOTHUECKHE, OMOTUYECKHE, aHTPOIOTECHHBIE).
[Ipumepsl  aOuoTmueckux (HaKTOPOB, OKa3bIBAIOIIMX OCHOBHOE BJIMUSHUE Ha
KU3BHEACATEIbHOCTh  KUBBIX  OpPraHM3MOB:  TEMIIEpaTypa, CBET, BIAXHOCTb.
[Ipaktuueckoe 3ansitue «l{Betr u Temno» (KyOUKHU JbJa B3BECUTH, MOJIOKHUTH B YaIIKU
[letpu Ha pasHOLBETHYIO Oymary, uepe3 30 MUHYT B3BECUTh 3aHOBO — KTO ObICTpee
pactasin). [IpakTraeckoe 3auatue «YTo pacTBOpsieTcst B Bojie» (dKCnepuMeHT «OKuakuit
nom»). Ilpaktudeckoe 3anstue «Iuddysus BemecTB B Bojae (pacTBOPHI)», «JIBuxkeHue
pacTBopoB Mo LBeTKY». [IpakTuueckoe 3aHsitue «Jlem miaBaer B Boje (aiicOepru,
3aMmep3aHue BoAoeMoB)». [IpakTuyeckoe 3ansaTue «Jleq npu 3aMep3aHuy paciiupsieTcs»
(pazpyiienue kamHs (TOYBOOOpa3OBaHuUE), 3aMEeP3aHUE KIETOK).

OcHOBHbIE  3aKOHOMEPHOCTH  TNPUCHOCOOJIEHUS  JKUBBIX  OPraHU3MOB K
abuotnueckuMm (aktopam. [IpucrmocoOneHuss K OCHOBHBIM a0MOTHYECKUM (DaKTopam:
TeMIiepaTypa, BIAXHOCTh U cBeT. [Ipaktuueckoe 3ausitue «lllyGa» (kyOukum nbaa
3aBEPHYTH B pa3Hblil MaTepua, B3BecuTh). [I[pakTuueckoe 3anstre « [MrMeHTh (MOKHO
pa3lieuTh Ha BaTMaHe Kpacutenu u3 QuomacrepoB». IIpaktuueckoe 3anarue «Kak
’KUBOTHBIE IJIABAIOT B BOJIe» (DKCIEPUMEHT C TUMIETKOM).

UccnenoBarenbckue paboTel «Brusare cBeTa (Temia, BIaXXHOCTH, COCTAaBA ITOYBHI)
Ha pPAacTEHUs B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCJIOBHUSAX» (HA JOCTYITHOM
Marepuasie).

3. Bzaumooeiicmeus rcugvlx opzanuzmos (4 uaca)

buotnueckue (bakTopsI. 3aKOHOMEPHOCTH pa3BUTHS MEKBHI0BBIX
B3aUMOOTHOLIEHUI. Ko3Boyonus (XMIMHUK-)KEPTBA; Mapa3sUT-XO34HH) OBOJIFOLUS
cTpareruii goObiBaHusi nuiu. CouuanbHOCTh. Buabi-Beenenipl. [lepedenn pacTeHuii-
Bpeautenen. MccnenoBarenbckas padbora «HaOnroneHus: 3a B3aMMOOTHOILICHUSIMU



’KUBOTHBIX MPHU JOOBIBAHUU MU (KOPMYIIKH JIJIS1 ITHIL, ISl TOPOACKUX HIIHA CEIbCKUX
KUBOTHBIX). BebO-kamepoi». HccnenoBarensckas paborta «PacmpocTpaneHue BHUIOB-
CHUHAHTPOIIOB B HAIIEH MECTHOCTWY.

4. Yenoeexk 6 sncusnu pacmenuii u ncueomuuvix? (6 uacos)

AnTponorennsie ¢akropsl. [IpaBaa 11, 4To NEPBOOBITHBIE JTHOAM XKUJIA B TAPMOHUU
¢ npupojoil. OoMalllHUBaHUE U MPUPYUYEHUE KUBOTHBIX U PACTEHMH. 3aueM cliacaTh
BBIMHMPAIOIIUE BHUBI, KaK 3TO Jenarb. KyJlbTypHble pacTeHMs U UX AUKUE TMPEAKH.
[Touemy BaxHO MX COXpaHAThb. PazHoOOpa3ue KylabTYpHBIX PACTEHUH M MX 3HAYECHHE B
KU3HU yenoBeka. KpacHas kaura Barieit repputopuu. Ocob6o oxpaHsieMble TEPPUTOPHH,
3anoBenHuku Poccun m mupa. Ilpaktuueckas pabora «PazHooOpasue KyJIbTypHBIX
PACTEHHI B BallIEM PETUOHE.

Uccnenosatenbckas pabota «BiusHHME aHTPONOTE€HHBIX (DAKTOPOB HA pPa3BUTHE
pacTeHUil B rOpPOJIe/HACEIIEHHOM ITYHKTE.

Okckypeusi/mpaktuueckass pabora «OOIIT B Bamiem peruoHe — yHHUKaJIbHbIE
OOBEKTBI TPUPOIBI».

5. xonozuueckue nuwmu (6 uacoes)

buocdepa — onHa U3 BaxkHeHIIMX 000J04YeK 3eMiM. UTO TaKkoe «3KOJOTUYECKHUE
HUIIM» W Kak oHu (dopmupytorcs? dopmupoBanue 3HaHUN MO OHMOPA3ZHOOOPA3UIO
KU3HEHHBIX  (QOpM,  TOBEICHUYECKHX  MPHUCIOCOOJNICHWH,  MOAM(PUKAIIMOHHAS
U3MEHYUBOCTH (Ha 0a30BOM ypoBHe). PactutenpHbie cooliiecTBa U ux TUIBL. Pa3Burne
Y CMEHBI paCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue pabOThl «IKOJIOTMUECKUE HUIIM BOKPYTr TeOS — ONUCaHUE
(pakTopoB OKpyxkatouieit cpens». HccnenoBatenbckue paboTbl «DeHosornyeckue
HAOIIO/ICHUS.

Monayab «OCHOBBI pacTeHHEeBOACTBa» 7-8 Ki1acchl (68 yacon)
1. Beeoenue ¢ pacmenuesoocmeo (2 uaca)

Yro-Takoe pacTeHHEBOACTBO: OCHOBHbIE (AKTOpPhl BbIPAIIMBAHUS PACTCHUH.
Hcropust pa3BuTHs arpoxuMuyeckux 3HaHui (padorsl M.B. Jlomonocoga, 0. JIubuxa,
Byccenro, B.B. [lokyuaeBa, K.A. Tumupszena, II.A. KocteiueBa, [{.H. IIpssHuninukoBa
u ap.). [Ipaktudeckas padora «bouka JIuGuxay.

2. Azpomexnuueckuii sxcnepumenm (6 uacos)

[IpaBuna mMOCTAHOBKU arpo3KCHepuMeHTOB. llocTaHOBKa SKCHEPUMEHTOB C
pacTeHussMH. BBIOOp TeMbl, COCTaBlIEHHWE THUIIOTE3bl, LENHU U 3a7ad HKCIEPUMEHTa IO
BBIPAIIMBAHUIO PACTEHHN B KOHTpoJupyeMoil cpene. KoHTpoiau, NOBTOPHOCTH,
npoBelieHue dKcrnepuMeHTta. [lnanupoBanue skcnepumeHTa. OIleHKA pe3yibTaTOB
skcriepuMenTa. MccnenoBarenbckas pabora «@PakTopbl, BIAMSIONME HA MpOpacTaHHe
CeMsH (POCT IPOPOCTKOB)».

OcBoeHre TEXHOJIOTHH KPYTIOTOJMYHOIO BBIPAIIMBAHMS CaJJaTOB U MUKPO3EJICHH



B KOHTPOJHUPYEMBIX HCKYCCTBEHHBIX YycIOBUAX. COOp yCTaHOBKHM [Jisi BBIPAIMBAHUS
PACTEHHI B KOHTPOJIMPYEMBIX YCIOBHSIX.
3. Poab xumuueckux rnemenmos ¢ numanuu pacmenuii (20 uacos)

Bopga. PactBop. BbITskka. AHHMOHBI, KaTHOHBI, 3JIEKTPOIPOBOJHOCT, M pH
pactBopa. Posib XMMUYECKUX AJIEMEHTOB B IMTAaHUU pacTeHui. [lomyyeHne nurarenbHbIX
BelecTB pacteHusMHU. [IpakTuueckas padbora «Cxembl MUTATEIBHBIX PacTBOPOB. Pacuer
7103 YIOOpEHUH U1l MUTATENbHBIX PACTBOPOBY.

YnoOpeHusi: OpraHudeckue, MHUHEpaldbHble, MHUKPOOUOJIOTHYECKUE. THIIbI
nuTaHusi pacTeHuil. Bo3aymiHoe M MuHepalibHOE (KOPHEBOE) MUTAHUE PACTCHHM.
TpaHCOpPT NUTATENBHBIX BEIIECTB PACTEHUN: BOCXOIAIIMA M HHUCXOISAIIUNA TOK.
Baxneiimue kanuiinbie, hochopHbie U a30THBIE YI00peHus, ux cBoictBa. [IpocTeie u
cinoxnble ynoopenus. Ilpaktuueckass pabora «lIpaBuia cMemMBaHUS YIOOPEHUI
[TpakTuyeckas pabota «lluTaHue pacTeHU: TEXHOJIOTHS TPUTOTOBIICHUS MUTATEIBHBIX
PacTBOPOB ISl PA3HBIX KYJIbTYP».

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOreHe3a, (haKTOPhI, BIUSAIOINIME HA POCT
pacTeHui: CBET, TyCTOTa MOCaJ0K, MUTaHue, cyoctpar. [Ipaktnyeckas padora
«MOHUTOPHUHT MUHEPATBHOTO TUTAHUS PACTCHUI.

OcoOEHHOCTH MHTAaHMWS PACTeHUM a30TOM. A30T M €ro 3HaueHWE B IKU3HH
pacrenuid. DopMbl a30Ta U UX MPEBPALICHUE B ITIOYBE.

Uctounuku dhochopa mis pactenus. 3nauenue Gocdopcoaepxraniux cCoeTMHECHUN
B KJIeTKe. PO Makposprudyeckux coequHeHuit pocdopa B IHEPreTUUECKOM 0OMEHE.

Bnugaue kanmus Ha (QU3MYECKHE CBOMCTBA MPOTOIUIA3Mbl, Ha (PEpMEHTHI
YTJIEBOJOPOAHOTO0 0OMEHa, CUHTE3 OenKoB U Jip. Ponb kanus B nmoaaep:kaHud MOHHOTO
OasiaHca B TKaHSX, B MMPOIIECCaX CAMOPETYIISIUH.

PerynaropHas u cTpyKTypooOpaszoBareiibHas poOJib KalblMs. YyacTue B
00pa30BaHUM KJIETOUYHOW CTCHKH, MOJCPKAaHUU CTPYKTYpbl MEMOpaH U PEryJisius ux
IIPOHHUIIAEMOCTH.

3HaueHne MarHus B MeTabonm3Me pacTteHuid. Marawii B coctaBe xyopodmuiiia,
CXOJICTBO XJIOpO(UIUTA ¥ TEMOTJIOOMHA KaK CBUJIECTEIHCTBO €MHCTBA OPTaHUYECKOTO
Mupa.

Cepa u ero OCHOBHBIE COEIMHEHHS, UX POJIb B CTPYKTYPHOM OpPraHU3alNH KIETKH,
y4acTUE B OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMSIX.

MukposnemenTsl. [IpencraBienuss o poiidi MHKPOIJIEMEHTOB B METa0O0IM3ME
pacteHuii. OCOOEHHOCTH MOCTYIUIEHHSI MHKPO3JIEMEHTOB B pacTeHus. CUHEprusMm u
AHTaroOHU3M 3JIEMEHTOB TUTAHUS PACTCHUM.

PacturenpHass nuarHocTMka W METONBl UACHTHU(UKAIMKM HEIOCTAaTKa/M30BbITKA
anemeHTOB nuTanus. [IpakTuueckas padota «PacturenbHas TMarHOCTUKAY.

UccnenoBarenbckas padora «O1ieHKa COCTOSTHUSI KOMHATHBIX PACTEHUM, pacTEHUN
Ha LIKOJBHON TEPPUTOPHUH, YCTAHOBKA MPUYUH MATOJOTUYECKUX COCTOSHUU (IIpU



HAJTVYHHN ).
UccnenoBatenbckass padbota «OLEHKa BIMSHUS pa3IMYHBIX JJIEMEHTOB Ha
COCTOSIHHE PAaCTEHUH (COCTaBIECHUE PA3IUYHBIX IOJKOPMOK)».

4. Pezynamoput pocma pacmenuit. 3awguma pacmenuit (4 vaca)

[TonsTue o perynaropax pocta pactreHuid. CTUMYISTOPBI pocTa — (PUTOTOPMOHBI
(ayxcuHbl, ruOOEpEIUINHBI, IUTOKUHUHBI). UTHruOuTOpHI pocta pacteHuit: 1. mpupoHbie
(aOcu3oBasi KUCIOTa M HEKOTOpbIE (DEHONbHBIE BelIecTBa (MKyMapoBasi, KOpHUYHAs,
CAIMLIMJIOBAs K-ThI), 2. CHHTETHUECKHE (MOP(AKTUHBI, peTapJaHThl, e(OIUAHTHI,
JIEeCUKaHTbl, repOunuabl). OUTOMOHUTOPUHI U OLIEHKA COCTOSHUSL PacTeHMH.
CoBpemennble criocoObl MoHUTOpHHra. [Ipaktuyeckass padora «OUTOMOHUTOPUHI U
OLIEHKa COCTOsAHUS pacTeHui. COBpeMEHHBIE CIIOCOOBI MOHUTOPHUHTa.

Hccnenosatenbckast paboTa «BnusiHue reTepoaykcuHa Ha mpopacTaHue (pocT Ha
Pa3HBIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IIHUYHBIX PACTEHUINY.

3amura pacTeHUil OT BpeauTesel: ocHOBbI Omometona. Ilpaktuueckas padota
«MHCekTapuu: paBujia U yCIOBUS pa3BeACHUS MOJE3HBIX HACEKOMBIX).

5. Boonas, necuanasn u nousennas Kyaismypol, uxX npuMeHenue é blpauiueanuu
pacmenuii. Quzuonocusn pacmenuii (8 uacos)

BonHas, necuyanass ¥ MOYBEHHas KyJbTYpbl, UX MPUMEHEHUE B BBIPAIIMBAHUU
pactenuii. [IpoBenenue Bojpl B KopHE U cTebiie pactenuil. [Ipaktudeckas padbota
«KopHeBoe naBieHue».

BoaHblil pexuM pacTeHMil: CTpOEHHE YCTBHHIL: (DaKTOphI, BIUSIONIME Ha HX
PACKpBITHE U 3aKpBITHE. 3HAUEHNE MEXAHU3MA PETYJISLIMU UCITAPEHNS BIIATH PACTEHHUEM.
[IpakTuueckas padbora «IIpurotosnenue npenapara yCTbUIl METOJOM CJIETIKA.

UccnenoBarenbckue paboThl: «BiusHuEe yCIIOBUWM COJEpKaHMUS pPACTEHHM Ha
KOJIMYECTBO YCTHUID).

doTocuHTe3 — YHUKAIBHBIN Tpoliecc pacTeHuil. TemHOBas u cBeToBas (a3bl
¢doTocuHTe3a. 3HaueHue GOTOCUHTE3A JIJIs )KUBBIX opraHu3MoB. [IpakTuueckas padoTa
«DyHKIMOHAJIbHAsl ~ JUArHOCTUKA pPAacTeHUM 110  AKTUBHOCTU  XJIOPOILIACTOBY
Uccnenosarenbckass padbora «Omnpenenenue xmopodumia A u b, oneHka
(OTOCHHTETUYECKON aKTUBHOCTU PACTEHUH U (PaKTOPOB, BIUSAIOIINX HA HEEY.

@akTopsl poCcTa pacTeHU: BO3AyX W a’pauus. [logzemMHoe abIxaHWe pacTEHHM:
COCTaB TIOYBEHHOTO  BO31yxa, Ta3oo0MeH. [‘a3000MeH mpu  OGecrnoYBEHHOM
BbIpainuBaHuu. Ilpaktuueckas padbora «Aspauus, CO2 u O2. JlpIxaHUE pacTEHUN».
[IpakTrueckas padbota «/lpIxaHuEe pacCTEHUI: OLIEHKAa MHTEHCUBHOCTH JIbIXaHHSI PACTEHUI
U TIJIOJIOBY.

UccnenoBarenbckue paboTel: «BnusiHue cnoco0a BbIpaliuBaHus —(cocTaBa
UTATEIbHOW CMECH, CXEMbl BHECEHHS) HA POCT U PA3BUTHS PA3IUUHBIX PACTEHUIN.



6. Kyasmypusie pacmenusn. Cospemennsie acnekmot cenexuuu (20 uacos)

Kak yenoBek cranm ucnonb3oBaTh pacteHus? CBs3b pa3BUTHS LHUBHIA3ALUU
YEJI0OBEKa M OJIOMAallHUBaHUs pacteHuil. JJomectukanus. Juckyccus «Jlomectukanms,
BCE JIM pPACTEHUs] U IKUBOTHBIC, KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM UM
0JIOMAIITHUBAIOTCSA? MOXKHO JIM CUUTATh TapaKaHa OJOMAITHEHHBIM KUBOTHBIM?»

HacneacTBeHHOCTh ¥ U3MEHYMBOCTH — OCHOBHBIE CBOMCTBA JKUBBIX OPTaHU3MOB.
N3menunBocTh. Bunpl usmenunBocth. [Ipaktuyeckas pabota «MomudukanuoHHas
U3MEHUYUBOCTH (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wMaTepHalbHBI HOCUTENb HACJIEICTBEHHOCTH U HM3MEHYUBOCTH.
HyxnenHnoBble KuciOThL. JIoKanu3aius reHeTHYeCKOro maTtepuana B Kietke. Jlenenue
kierok. Permmukanus JJHK. OcHoBHast torma MonexyssipHOi Ononoruu. TpaHCKpHUIIUS.
Tpancnauus. Mytarnuu. [Ipaktudeckas padorta «I'eH — HHCTPYKIUA 10 COOpPKE KIETKH
(Ha Oucepe winu KOHCTpyKTOpe)». Ilpaktuueckas pabora «Mytanusa Ha OyTepOpone
(Jr000¥ 00BEKT W3 MpeAblaylie paboThl, T/I€ WU3MEHEHUE HHCTPYKIHMHU TMPUBEIET K
M3MEHEHHIO BHEIIHETO BHUIA OOBEKTA)Y.

OddexT OyThUIOYHOTO TOPJIBIIIKA M TeHETHYeCKoe pa3zHooOpazme. Uto Takoe
reHOaHk? 3ayeM COXpaHsATh T'€HETUYECKHE pecypchl pacTeHui? OCHOBHBIE CIOCOOBI
COXpaHEHUs TCHETUYECKUX PECypCOB pacTeHu (ex situ u in situ).

3nauenne pabor H.M. BaBumoma. 3akoH  romosorudeckux psaoB. LleHTpbl
IIPOUCXOXKJICHUS KynbTypHbIX pacreHud H.M. BasunoBa u ILM. JXKykosckoro.
[Ipaktrueckas paborta o rpynnam «OTKy/1a Ha HalIMX CTOJIaX (PPYKThI/OBOLIH/3IIaKI.

OcHoBHble MeTonbl cenekuuu. [ubpumuzanus. Popmel ordopa. OCHOBHBIC
HAIPaBJICHUS CEJICKINU: YIY4IIeHUE YPOKalHOCTH, YCTOMYMBOCTH K OMOTHYECKUM H
abuotnueckum (paktopam. Ilpaktudeckas padota «BripammBaem ropox. Kak nposectu
CKpEILUBAHUE Y TOPOXAN.

Ecte 1nu xu3Hp B npobupke? bBHOTEXHOJIOTHS KYJbTYPHBIX pPAacTEHUH.
UccnenoBarenbckass pabora «BblpammBanue pacTteHHil B npoOHpke» (MOMKHO
BOCIIOJI30BAThCSL  Pe3yJIbTaTaMH MPEAbIAYIIUX HKCIEPUMEHTOB IO COCTaBJICHUIO
MUTATEJIbHBIX PACTBOPOB JJISI PACTCHHUI ).

Kak  genmoBexk  Mmoxer  momudumupoBarh  pacteHus?  ['eHermyeckoe
penaktupoBaHue. CoOBpEMEHHbIE  MOAXOAbl W JOCTHXKEHHUSI  T'€HETHYECKOIO
penaktupoBaHuss  pacteHmil.  Ilpaktmueckas  pabota  «I'@HOMHBIC  HOXKHHIIBI
(MomenupoBanue pabotel cuctreMbl CRISP-Cas).

7. Pacmumenvnas npooykuus. (8 uacos)
HanzemHuble u mog3zemMHbie opransl pacteHuil. [loder u Bupou3MeHeHHbIH moder
pactenuii. CriocoObl pa3MHOXKEHHS PACTEHUH.
[lonsastTne o0 KadecTBe TPOAYKTOB TmuTaHus. [IpoOieMbl KOHKYpEHITUH
OTEYECTBEHHBIX MPOAYKTOB MUTAHUSA C UMIIOPTHBIMU. JIOTMCTHKA TOCTAaBKU U CPE/ICTBA



coxpaHeHusi mpoayktoB mnutaHus. [Ipakrtmueckass pabora «lIpenenpbHO HOMyCTHMBIC
koHreHTparuu (I1/IK) u mMeTrompl KOHTpoOJIsE OE30MaCHOCTH PACTHUTEIBHBIX MPOIYKTOB
TTUTAHUS.

Mukpo3seneHb: moyie3HOCTh U TexHojorus. VMcenenoBarensckas pabora «OreHka
Ka4yecTBa BBIPAIIEHHOW MUKpO3eJIeHI» (JINOO CBOS, TMOO U3 Mara3suHa).

XUMHUYECKHM aHaIMu3 MPOTYKIIUH. OcHOBBI CHEKTPOPOTOMETPHH.
[Torennmometpus. Xpomatorpadus. [Ipakruueckas pabora «MeToabl OIICHKH KadecTBa
pPaCTUTENHHOW TPOAYKIIMH: XpaHEHHWE W COXPAHHOCTh MHTATEIBHBIX BEMIECTB» (110
JOCTYITHOMY O00OpYZIOBaHHUIO).

UccnenoBarenbckas pabora «Omnpenenenue ButamuHa C MeTosioM 0OpaTHOTO
TUTPOBAHUS B TUIOJIaX HA PA3HOM CPOKe (CIoco0€) XpaHESHUSD.

MopayJb «bruorexHosiorus» 7-8 Kiaccnbl (68 yacoB)
1. Buomexnonozus (4 vaca)

[lonsiTue OUOTEXHOJNIOTUU. 3adyeM YEJIOBEKY OHMOTEXHOJIOTMHM, B UYEM HX
MPEUMYILECTBO NEepe]l XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOIOTHU:
MPOMBIIUICHHBIE MUKPOOPTraHU3Mbl, KJIE€TKA U TKaHW PACTEHUM, )KUBOTHBIX U YEJIOBEKa,
Oounokatanmuzatopel. Ilpaktnueckas padora «lIpumepsl npumMeHeHHs OHONIOTHYECKUX
00BEKTOB B TBOCH KH3HU.

Coipbe a1 OMOCHHTE3a W OILIEHKa €ro OMOJIOrMYecKol LEeHHOCTU. OCHOBHBIE
UCTOYHHUKHM yTJiepoa, a3oTa, ¢ocdopa, MHUKpodiIeMeHTOB. lccienoBaHue HOBBIX
HMCTOYHUKOB CHIPBS (BKJIIOYAsl BOMPOCHI €T0 MpeBapUTENIbHON 00paboTKH), pa3paboTka
HOBBIX NUTATENbHBIX CPEJ, B TOM YHUCJIE€ BKIIOYAIOMIMX OUOCTHUMYJSTOPHI U APyrHe
AJIEMEHTHI YIIPABJICHHS U ONTUMHU3ALUU MPOLIECCOB OMOCHMHTE3a. MeToAbl ONTUMHU3ALINU
NUTATEJIbHBIX CPEN.

2. Mukpoouonocus (12 uacos)

[lonoxenue NPOKAPUOTOB B CUCTeME oOpraHuyeckoro wmupa. CrpoeHue
OakTepuanbHOi kieTku. Knaccudukanus 6axrepuil. Mopdomnorusa 6akrepuii. [IpocTsie
U CJOXHbIE METOJAbl OKpamuBaHus Oaktepuil. duzmonoruss OakTepuil: NUTAaHUE,
JIBIXaHWe, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JIOMEHOM Apxen (IKCTPeMO(HIBHOCTB,
0COOEHHOCTH CcTpoeHus KieTkn). JlabopaTtopHas padora «DukcupoBaHHbIE TpenapaThl
Oaktepuil. Ompeznenenue (GOpMbI MNPEUIOKEHHBIX KYJIbTYP MHUKPOOPTaHHU3MOB,
UCIIONIb3YSl MPOCTOM MeToA okpacku» JlabopatopHas pabora «OmnpeneneHue Tumna
KJIETOYHOM CTEHKHA METOAOM OKpalIMBaHus 1o ['pamy» (Ipy HATMYUU PEAKTUBOB).

MosnoyHokucinoe U crnuptoBoe OpoxkeHue. DPoToTpodHble M XeMOTPO(dHBIE
Oaktepun. KuneTmueckoe  omucaHue — mpolecca  pocta  MUKPOOPTaHU3MOB.
OKCHOHEHIMalbHass ~ MoJenb  pocta. KuHermka rubenun  MUKPOOPTraHU3MOB.
JIaGoparopHas pabota «IIpuroroBienne NpuKU3HEHHBIX MPENAPATOB MOJIOYHOKHUCIIBIX
OakTepuin».



[TaTorennsie 6akTepun. YymHast magouka v YepHasi CMEPTh, OOTYJIN3M, CTOJIOHSIK,
Tyoepkyie3. Mcropust 60pb0bI ¢ OakTepuanbHbIMU HHPekusamMu. JlabopaTopHas paborta
«IToceB cMmbIBa ¢ pyk Ha yamku [lerpw». JlaGopaTopuas pabota «Bosiaenenue ynctoi
KyJabTypbl Oaktepuid. Meton pa3BeneHuid. MeTo HMCTOLIAIOIIETO  MITPHXA».
JlabopatopHass pabota «Mopdonoruyeckas XapaKTepUCTUKA BBIJICICHHON YHUCTOM
KYJIbTYPBI: XapaKTePUCTUKA KOJIOHUH, popMa OaKTEepHil, TUIT KIIETOYHOU CTEHKI.

BoitHa GeckOHEUHOCTH: aHTUOMOTUKU MPOTUB OakTepuil. MexaHu3Mbl TEUCTBUN
AHTUOMOTHUKOB. MEXKJIeTOUHasT KOMMyHHUKamus Oaktepuii. YyBCTBO KBOpyMma.
JlabopatopHass pabora «CpaBHEHHWE pPOCTa MHUKPOOPTaHM3MOB Ha 4Yalike 0e3 H C
noOaBiieHHus aHTUOMOTHUKOBY HccnenoBarenbckas padora «IloMck MHUKpOOPraHW3MOB
00JaAaroIMX aHTATOHUCTUYECKON aKTUBHOCTBION.

[Ipumenenue OakTepuii yenoBekoM. KuHeTmueckoe omnucaHue OHOCHHTE3a
MPOJYKTOB MHUKpPOOpraHu3MamH. bakrepuu, KOTOpble MOTYT pasjaraTh IUIACTHK.
Uccnenoarenbckas pabota «BbigeneHne MOJIOYHOKHUCIBIX OaKTepUid, UCCIIEIOBAHUE UX
AKTUBHOCTH.

MuxkpoopranusmMbl B arpoOMOTEXHOIOTHH. VICKycCTBEHHBIE acCOLMAlUU PACTEHUN
¢ MuKpoopranusmamu. MccnenoBatenbckas padboTta «Bpiaenenne OakTepHil Moe3HbIX
IUJT paCTCHUI.

3. Dykapuomuueckue opzanuzmvl 6 OuomexHoo2uu (niecHesvle 2puobl,
opoxcacu, 6ooopocau) (12 yacos)

[1necHeBbIe rpUOBI TPOTYIICHTHI OMOJIOTUYECKU AaKTUBHBIX BEIIECTB.

OO6mrast xapakTepUCTHKa APOXOKEeH caxapomuileToB. Mcropust MCIOIb30BaHUS
JPOXOKEH B TPAAUIIMOHHON OMOTEXHOJIOTHMHU. TEeXHOIOTUH BUHOETUS U XJIeOOMNeueHUs,
CIIeMAIU3UPOBAHHBIE pachkl Apoxcked. Merabonusm npoxokeil. Peakius cnupToBOro
opoxenusi. JlabopatopHas pabota «lloacder kieTok apoxkei B kamepe [opsieBay.
JlabopatopHasi pabota «OOHapyXeHHE MPOTYKTOB CHHPTOBOTO OPOKEHUS: ITUIOBOTO
CUpTa W YIJIEKUCIOTO Ta3ay. [loiydeHue BTOPHYHBIX METAOOJIUTOB B JIPOKIKAX.
Hpoxoku Kak mpoayieHThl OnoTorums. [TomydeHue 11eneBbix OEIKOB B IPOXKIKAX.

OcoOEHHOCTH BEreTaTMBHOTO U TIOJIOBOTO PA3MHOXEHUS Y JPOXOIKEH, 3HAUYCHUE
U3Y4YEHUs] MUTO3a W LMUTOKWHE3a JUIsi ONTUMU3AIUU TIPOILIECCOB KYJIbTUBUPOBAHUS
JIPOOKEBBIX IITAMMOB, TOHUMAHUS IPUYKH MAaTOTCHHOCTH APOXKKEH U TpUOOB, MOKCKa
MUILIEHEW (YHTUIIUIOB U pa3pabOTKU HOBBIX JICKAPCTBEHHBIX  MpemapaTosB.
Jlaboparopnass pabora «HaOmromeHne  pa3sMHOMXKEHHS — JPOXIKEBBIX  KIICTOKY.
[Ipaktuueckas pabora «llomydenne TBopora u Kedupa Ha OCHOBE MOJIOYHOKHUCIBIX
Oakrtepuit». [lpaktnueckas pabora «OCHOBHBIE BUIBI KBaca U MX XapaKTCPUCTUKA»
«JIpo’XoKM M MOJIOUHOKHCIIbIE OaKTepuH, MPUMEHSEMBbIC IJII TPOU3BOJICTBA KBACay.
[IpakTiueckass pabota «CpaBHUTENBHBIA aHANU3 Pa3BUTHS APOXOKEH B adpOOHBIX U
aHa’poOHBIX ycioBusix». IlpakTtuueckas pabora «MeToAbl OLEHKH CBOMCTB



XJIeOOTeKapHbIX Japoicked. OCOOCHHOCTH MPUMEHEHHUS MPECCOBAHHBIX, CYIIEHBIX U
MHCTaHTHBIX Apoxokei». MccnenoBaTensckas padota «BausHue QU3NKO-XUMUYECKUX
(dakTOpOB Ha KaueCcTBO OMOTEXHOJOTUYECKOW MPOAYKIUHU (KBac, Kedup, chip, Xied u
Ip.)».

Bonopocnn — mepcnekTUBHBIM OOBEKT Il MPOU3BOACTBA O€IKa U YriIeBOJOB.
buoTtexHonornueckue MeTOAbl OYUCTKU TBEPABIX, KUAKUX OTXOJOB M Ta3000pa3HbIX
0TX0J10B mpou3BoAcTB. CTounble BOAbl. Cxembl OYHCTKH. bruodumbTpbl, a’spoTeHKH,
METAHTEHKH, OKCUTCHKU. AKTUBHBIM WJI M BXOJAIIUE B HETO MHUKPOOPTAHU3MBI.
Hcnonp30BaHne BOJOPOCIIEH B OUUCTKE CTOUHBIX BOJ. MccnenoBarensckas padoTa
«Brustane pusnko-xummdeckux pakropos Ha poct Bogopocau (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmauus (8 uacos)

HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocTh. Buasl u3MeHunBocTh. [lpakTudeckas pabora «MoaudukairoHHas
U3MEHUYUBOCTD (JIUCThSI, UTOJIKU C OJTHOTO JIEPEBA)».

I'en — wmaTepuanbHbBIl HOCUTENIb HACIEACTBEHHOCTH W  HM3MEHYHMBOCTH.
HyknenHoBeie kucioThl. JIokanu3anus TEHETUYECKOTO MaTepualna B KIeTke. [lenmenue
kietok. Permmukanms JIHK. OcHoBHas 1orMa MOJICKYJISIpHOM Onoioruu. TpaHCKpUITITHSI.
Tpancnsauus. Mytaruu. [Ipaktudeckas padora «I'eH — HHCTPYKIUS 10 COOpPKE KIETKH
(Ha Oucepe wiu KOHCTpyKTOpe)». IlpakTuyeckas pabora «Mytanus Ha OyTepOpone
(Jr000¥ 00BEKT W3 MpeAblayIIei paboThl, T/I€ W3MEHEHUE HHCTPYKIHMHU TPUBEIET K
W3MEHEHHIO BHEIITHETO BHUJIa OOBEKTA)Y.

5. Bupyconozusa. (6 uacos)

[TonoxxeHue BUPYCOB B CHCTEME OpraHndeckoro mupa. CTpykTypa 1 XUMUYECKUI
coctaB BupycoB. Kiaccudukanus supycoB. Penpoaykius BupycoB. I[Ipocmotp
JTOKyMEHTAJIBHOTO (PrJIbMa O BUpycCax.

Bupycs - Bo30yauTenu napeknnonusix 6one3neit. OnkoBupycol. bakrepruodaru:
CTpOeHHe, CBOiCcTBa, npuMmeHeHHe. [IpakTtuueckas paborta. «MeTonm pa3BeACHHIN
[TpakTudeckas padora. « TutpoBanue 6akrepuodarony.

buonornueckue meTo b1 60pbOBI ¢ BUpyCaMHu.

6. I'ennasn unxncenepus u ouomexnonozuu. (8 uacos)

OcHoBbl reHHOU WHXXeHepuu. Bekropa. Cnernuduueckue GpepMeHThl OaKTepHil.
[IpakTiueckass pabota «DHIOOHYKJIEa3bl PECTPUKUUU (paboTa C HYKICOTUTHBIMU
MOCIIEA0BATEIBHOCTAMU Ha Oymare)».

buoTtexnonornu nmpoaykiuu OeiakoB B OaKTepUaNbHBIX KyJbTypax. JlocTmkeHus
TeHHON MH)KEHEPUH U OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOIO HMMYHHTETa OakTepuii M apXxen.



[TpakTuaeckas padora «I'ennbie HOHUIBI - CRISPR/Cas (MonenmupoBanue Ha Oymare)»
I'MO. Metoab! nonyuenust ' MO. Urpa-nuckyccus «Beiurpail rpaHT Ha CO3JaHuE
I'MO».

7. Buomexnonozuu 6 sccusommnosoocmee (8 uacos)

JlomecTuKkaiys OCHOBHBIC JOMAIITHUE KHWBOTHBIC, COBPEMEHHBIE SKCIIEPUMEHTAX
10 JIOMECTUKAIINM KUBOTHBIX (JIMCUIA, HOPKA U JP. — SKCIIEPUMEHTHI HAYYHOU IIKOJIbI
akagemuka bensera). [luckyccus «JloMmectukainusi, BCe JU PACTCHHUS U KUBOTHEHIE,
KOTOPBIE JKUBYT PAJIOM C YEJIOBEKOM KM OJOMAIIHUBAIOTCSI? MOXHO 1M CUUTATh
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMeHHbIE METOJIbl B >KUBOTHOBOJICTBE: TpPAHCIUIAHTAIM HSMOPHUOHOB,
XUMEpHbIE  KUBOTHbIE, KJIOHUpoBaHue. Ilpaktuueckas pabora  «MeToauka
KJIOHUPOBaHUS (MOJICIUPOBAHKE HA Oymare).

OcHoBHBbIE 00JIE3HU KUBOTHBIX M POJIb IMATOTEHHBIX MHUKPOOPTaHU3MOB U
Mapa3uTOB B Pa3BUTHH 3a00JI€BaHMI JOMAIITHUX KUBOTHBIX U OCHOBHBIX Mepax O00phObI
C HUMHU; POJIb TOJIE3HBIX MUKPOCUMOHUOHTOB B OpraHu3Me *KUBOTHBIX. [losoxxuTensHoe
1 Mo00YHOE (OTPHUIATEILHOE) BO3ICUCTBUY aHTUOMOTHKOB Ha OPTAaHU3M B XOJI€ JICUCHUS
KUBOTHBIX; 1€ W 3aJa4d BETEPUHAPUU. BHOTEXHOJIOTHUSI KOPMOBBIX IMpenapaToB.
[TpakTuyeckas padora «CocTaBieHue palmoHa MUTAHUS )KUBOTHOTO, PacyeT pacXxooB
Ha cojaepxkaHue». HMccienoBarenbckas pabora «OlieHKa KadecTBa MOJIOYHOM

MIPOLYKIIM.

8. Buomexnonozuu é pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTonbl cenekuuu. [ ubpunmsanus. Popmel oTOopa. OCHOBHBIE
HaIpaBJICHUS] CEJICKIMU: YIYUIICHHE YPOKANHOCTH, YCTOMYMBOCTU K OMOTHYECKUM U
abuotnueckum (paktopam. IIpaktudeckas padorta «BripammBaem ropox. Kak mposectu
CKpEILIUBAHUE Y TOPOXAN.

OCHOBHBIE TOJAXOABl CEJIICKIIMU M OMOTEXHOJOTUM KYJIbTYPHBIX PACTEHUH,
['mbpunuszanus, oOTHajeHHAs TUOpUAM3aLMsA, HMCKYCCTBEHHBIM OTOOp, TeTEpO3uC,
TpaHchopManus, MyTareHe3, TeHETHYeCKoe pefakTupoBanue). Vcropus cenexiuu B
Poccun n mupe, ucropus pazBuTvs BaXKHEUIIIUX COPTOB KYJIbTYPHBIX PACTEHUN.

Kax uenoBek moxeT MoauduimpoBaTsh pacteHus? ['eHHas WHKXEHEpHUs pacTCHUI:
UTto Takoe reHeTHyecKas WHXKEHEPUS PAacTeHUM. TpaHCreHHble pacTeHus. MeTonbl
nosiydenusi. OOpa3zoBaHue omyxoJiel y pacTeHuil. Arpo0akTepuanbHasi TpaHCPopMalus:
Ti-na3mMuapl. ['ennr T-JTHK. MoJieKyIApHO-TEHETUYECKHUE MEXaHU3MBbI
TpaHchopmaimu. ['eHeTnueckoe penaktupoBaHue. COBpEMEHHbIE TOJIXOIbI U
JOCTHKEHHS] TEHETUYECKOT0 pelakTupoBaHus pacteHuit. [Ipaktuueckas padota
«I"eHOMHBIE HOXKHUITBI (MOAeupoBanue padboTel cuctembl CRISP-Cas).

Ectb nu xu3Hp B mpoOupke? bHOTEXHOMOTHS KyJIbTYpHBIX pacTCHUU.



UccnenoBatenbckas pabora «BelpammBanue pacTeHuid B npoOupke (MOXKHO
BOCIIOJIB30BATbCS  PE3yJIbTaTaMM IPEABIAYIIUX HKCIIEPUMEHTOB II0 COCTaBJICHUIO
MUATATEIbHBIX PACTBOPOB JJISI PACTEHUM )».

Moayab «MoJiekyJasipHble 0CHOBbI (GU3M0JIOTHN U (papMaKoJorum» 9 Kiacc
(68 yacoB)

1. @uzuonozuueckasn xumus. (20 uacoes)

Beenenue. buorennsie snementsl: opraHorensl: O, C, N, H. AktuBHbie hopmbl
KHCJIOPOJIA, UX IMOJYyYEHHE, HEUTpaIn3alusl.

Maxkpoa37eMeHThI: MPOLEHT COJIEpPKaHUsl B OpPTaHU3MeE, BBINOIHsIEMas (PyHKLIHA,
conepkaHue B mpojaykrax nutaHus. Ca2+ - cBsi3bBarolue O€NKH, JENOHUPOBAHUE
KaJIbIUs, PETYJSALUS YPOBHS KAJIBLUSA B OPraHW3Me: TOPMOHBI Ioyek. Mg — crpoeHune
xjiopoduiia, €ro akTUBAIMS COJIHEUHOU SHEPTrueH.

MUKpO3IeMEHTBl: B KaKUX MOJIEKYJIaX COJEP>KATCsl, BBINOJIHSIEMAas (PyHKUUSA,
cozepKaHue B IpoayKTax nuraHud. [lociencTsus nepeno3upoBKU MUKPODIEMEHTAMMU.
Fe — ycBauBaemble THUIBI COEIUHEHHM kene3a. ['eMoONmpoTenHbl, TI'€MOLUAHUH,
muToxpoMmsl. Cu — yCBOEHHME W TpaHCHIOPT Meau. benku, conaepkaiue Menb.
[TaTtonorunueckue cuHApoMbl MeHnke u BunbcoHna, CBsI3aHHbIE C META0OJIU3MOM MEJTH.

Tokcnunble snemeHThl llepmoanueckod cucrtemsl Uil opraHus3Ma. BiusHue
HEJIOCTAaTKa MAaKpO U MUKPOJJIEMEHTOB Ha )KUBBIE OPTaHU3MBI.

UccnepoBarenbckass  pabora  «KonnMuyecTBeHHass  OLIEHKAa  COJEPKaHMS
MHUKPODJIEMEHTOB WIX BUTAMHUHOB B ITUIIEBBIX IIPOIYKTAX)

XKupsl. 3aboneBanus 4eloOBeKa, CBA3AHHbIE C HAPYIIEHUSMHU )KUPOBOrO OOMEHa.
Jucnmununemun.

VYrneBoapl. 3aboseBaHMs 4Ye€lIOBEKa, CBA3AHHBIE C HAPYUICHUSMH YIJIEBOJAHOIO
obmena. CaxapHbIii guaoerT.

benku. Ctpoenue. 3a00neBaHus YeJIOBEKA, CBI3AHHbBIE C HAPYIICHUSIMU OEITKOBOTO
oOmena. @yHkiuu 0enkoB. DepmenTtsl. Mexanusm aeiictBus. Knaccel (hepMeHTaTUBHBIX
peakuuii. Kodepmentsl. I[lpaktuueckoe 3anstue «KadecTBeHHBIE peakIMM Ha
opraHudeckue Moyiekyne». IIpaktnueckoe 3anarue «JleHaTypauuss — OEIKOB
[Ipaktnueckoe 3anstue «M3yueHrne akTMUBHOCTH aMHUJIA3bD».

BuTtaMuHbI KHUpOpacTBOpUMBIE, BOLOPACTBOpUMEBIE. [IpeBpallieHre BUTAaMUHOB B
akTUBHBIE (POPMBI KOPEPMEHTOB. ABUTAMUHO3BI.

OCHOBHBIE THUIIBI META0OJIMUECKUX peakIuid. bHosHepreTHYecKue MpoIECcCHI.
I'mukomus. Hukn Kpebca. Llens mepeHoca 3mekTpoHOB. OKUCIEHHUE KUPHBIX KUCIOT.
Karabanmu3m amunokucior. I'mrokoHeoreHe3. CuHTE3 YIJIEBOJOB, OENKOB, XHPOB.
Mertabonutnyeckue 3aboneBanus. Ilpaktuueckoe 3ausitue «Pemenne 3amau  Ha
AHEPreTUYECKUN 0OMEHY.

Krnerka. [lonsitue memOpanbl. @ynkunu MeMOpaH. Buabl TpaHcmopTa B KIETKY.



MemOpannbsie opraHoujbsl. 3a0oiieBaHHsS CBSI3aHHBIE C HaApyIIEHHMEM pabOoThI
MEMOpaHHBIX OpraHeul, OOJIe3HW HAKOIUICHHS. THUIBbl KOHTAKTOB MEXIY KJIETKaMmH.
3HaUE€HHE MEKKJIETOYHOW KOMMYHHUKAIMU I 310pOBbsi opraHusma. [Ipakruueckoe
3ansaTHe «/lnanus (kiaetouka Tpayoe)».

Anpo. VYpoBHM  YNakOBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHH.
HemeMOpaHHbIE OpraHOUIBI.

2. Monexynapnasn ouonozus. (20 uacos)

OCHOBHBIE BEXU pPa3BUTHUS MOJIEKYJISIPHON OMOJIOTUH.

HyxnennoBblie kucnotel. OCHOBHBIE NPUHLIMIIBI CTpoeHud. [IpakTuueckas padora
«Boigenenue JIHK u3 Oanana». Ilpaktuueckas pabora «Moaens JIHK-opuramm.
[Ipaktuueckas pabora «Ompexnenenue kadectBa mnpenapatoB JHK ¢ nomombio
ceKTpopoTOMETpUN» (IIPU HATMYUU 000PYJOBAHUA).

MartpuuHble CUHTE3bl. Pennukanus — OCHOBa KJIETOYHOTO AeneHus. [IpuHuumb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mMalmHa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT n3MeHeHus B ctpoennu JJHK. [Ipuniunel penapamuu.

Tpanckpunmus. [Ipaktuueckas padorta «Cuna mpomMoTopay.

I'enetnueckuit kon. Ilpaktuueckas pabora «PemeHue 3amad Ha TEHETUYECKHM
ko Tpancmsmus. [Ipaktudeckas padbora «DoaauHT OENKOBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHMBOBHPYCHBIE CpEICTBA, MEXAHU3MBI HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHnTHOaKTEpUATHLHBIC npenaparsl.

UccnenoBatensckas padora «PacnpocTpaneHue aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUii»

Opranuzanusi reHOMa 3yKapuoT ['eHOMHOe penaktupoBaHue. lIpakTuueckas

pabota «PaboTa B coBpeMeHHBIX reHeTuueckux 0aszax naHHbIX. [IpoBenenue In silico
aHaJuM3a MoCJIeI0BATEIbHOCTEN T€HOBY.

3. @apmakonozus (28 uacos)

[TonsiTne o nekapcrTBaxX. [IpuHIIMIBI TOAX0/Ma K TTOMCKY HOBBIX JIGKAPCTBEHHBIX
cpenctB. CKpUHUHT M ero Metoiwl. McciaenoBaTenbekas paboTa « IKCIEPUMEHTHI 110
OTIPEICIICHUIO0 TOKCHIHOCTH BEIIECTB Ha apTEMUTUSIX.

ITytu BBenenust JIC. dapmakoKMHETHKA JIEKApCTBEHHBIX BEUIECTB. BcachiBaHue
(abcopOrtus) nekapcTB. OCHOBHBIC MEXaHU3MbI BCachIBaHUS. TpaHCIOPT JIGKAPCTBEHHBIX
BemecTB. ['ensl u Oesnku nepBoi (asel OuoTpancpopmanuu. [IyTu BeIBeIeHUS JIEKAPCTB
U3 OpraHusMa. OKCKpeluss u o»nuMuHaius. [eHsl u  Oenku  BTOpoil  (haswl
ouotpanchopmaiuu. dapmakoauHaMuka. [J1aBHOE W TOOOYHOE, PE30POTUBHOE H
MECTHOE, MPSMOE, HEMPSIMOE U pedIIEKTOPHOE ACHCTBHE.

Bunpr B3anmopeiicTBus nexkapcTB. CHHEPTrU3M M aHTAaroHW3M MPU COBMECTHOM



JNENCTBUU JIEKAPCTBEHHBIX BEUIECTB, UX PA3HOBUIHOCTH.

TpancmemMOpaHHbIN CUTHAIUHT. THUIBI KIETOYHBIX perenTopoB. MemOpaHHBIE:
VMOHHBIE KaHAJIbl, KaTaJIATUUECKUE U compsbkeHHble ¢ (G-OelkaMu; BHYTPUKJIETOUYHBIE:
LATOIIA3MAaTUYECKUE U sIIEpHBIE. MeXaHU3MBbl TUTaHA-pPELENTOPHOTO B3aUMOICUCTBUS.
CenekTHBHOCTh (M30MPATETLHOCTh) JEUCTBUS, CBS3h «XHMHUYECKass CTPYKTypa —
(dapmakoioruyeckas akTHBHOCTb BEIIECTBY.

PapMaKoJIOrM4eCKOH MOIYJISIIIUM CUHANTHYECKONM XOJWHEPTUYECKOW Iepe/layn.
MonekyaspHbIi  MeXaHU3M JeWCTBUS H  (papmakojornueckue cBodcTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIMO00JI0OKaTOPOB u Kypapenogo0HbIX CPEICTB.
@apMaKoJIOTUYECKAsT ~ PEryJsiqus  aKTUBHOCTH  AJIPEHEPrMYECKOro  CHHAICa.
AIpEeHOMHMETHKH, aAPEHOOIOKATOPBI, CUMIIATOUTUKH. [IpakTHueckas padboTa
«BnusHue agpeHanuHa Ha cepJIeYHbIE COKpaIlleHUs (TPOTPaMMHOE 00ECTICUCHHE ).

MonekynspHas (apMakoJorus aHTUAJUIEPIUYECKUX CpPEACTB. | 'McTaMHHOBBIE
pEeUenTophl: THUIIbI, MOJIEKYJsipHass opraHu3anus. CtaOuiamzaropbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJIIPHBIA MEXaHU3M JICUCTBUS, 0COOCHHOCTU KIIMHUYECKOTO IPUMEHEHHS,
TOYKH MPUJIOKEHUSI IEUCTBUS MTHTMOUTOPOB JTUITUIAHBIX MEAUATOPOB.

Mexanu3M JNEUCTBUS M NPUMEHEHUE MIPENapaTroB, CTUMYIUPYIOWIKUX ITPOLECCHI
MMMYHUTETA. DPapMaKOJOTHUYECKass XapAaKTEPUCTUKA HMHTEPICUKUHOB: IOJIYYEHHUE,
MEXaHU3M JEeUCTBUS, MpuMeHeHrne. OCHOBBI MaTo(U3NOIOTHN OCTPO(ha30BOr0 OTBETA,
Meananys BocrajgeHusl. MoNeKyIIpHbIM MEXAHU3M TPOTUBOBOCIIAIMTEIILHOTO IEUCTBUS
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  MNPOTUBOBOCHAIUTENBHBIX  CPEJICTB.
[Ipaktuueckas pabota «['McTojgorundeckre nmpenaparbl UMMYHHOU CHUCTEMBI.

[TonaTHE O HapKO3€ M HAPKO3HBIX mpenaparax. KiaeTouHslld 1 HEPBHBIM HAPKO3.
dapMakoJOruyecKass XapakKTepUCTHUKA OTHCJIBHBIX TIPYNI HAPKO3HBIX CPENCTB.
[TocnenoBatensHOCTH NEUCTBUS HA LIEHTPAIbHYIO cucTeMy. [IpakTuyeckas padota
«l'ucronornueckue npenaparbl HEPBHOM CUCTEMBDY.

®dusnonornyeckuii coH; ¢a3pl cHa. Buapl Hapymenudt cHa Ilonstue o
MEJIMKAMEHTO3HOM CHE U CHOTBOPHBIX IMpemnaparax (TMMHOTHUKAX).

MonekynspHble acnekTbl Houuunenuuu. OnuaTHele PEeuenTopbl, WX THIIHL.
DOHKeanuHbl U 3HAOP(PUHBI - SHJIOTCHHBIE JIUTAH/ bl OMTUATHBIX PEIIECTITOPOB.

AHTHUIICUXOTHUYECKOE JCHUCTBHUE, BIUSHUE Ha (QYHKIMIO SKCTpamupaMuIHON
CUCTEMBI, IMOLIMOHAIBHYIO c(epy, PBOTHBIA IIEHTP, apTEPUAIBbHOE NABJICHHUE, LICHTP
TepMoperyisiuuu. MoOJeKyJIsIpHbIE MEXaHU3MBI JEUCTBUS HEUPOJECNITUKOB, BIUSHUE HA
no¢gaMUHOBBIC, CEpPOTOHUHOBBIE, AIPEHO- ¥ THCTAMUHOBBIE PEIIENTOPHI, UX ACHCTBUE HA
KJIETOYHBbIE MeMOpaHbl, Ha JCTIOHMPOBAHWE TKAaHEBBIX MOHOaMUHOB. [loTeHrma-
3aBUCUMBIC HATPUEBbIC KaHAIBI KAaK MUTIICHH JIEHCTBUSI MECTHBIX aHECTETUKOB. CITOCOOBI
MHTHUOUPOBAHUS MOTEHI[MAT-3aBUCUMbIX HATPUEBBIX KAHAJOB MECTHBIMU aHECTETUKAMHU.
[Ipaktuueckas pabdota «Kaprta »skcrpeccuun J0PaMUHOBBIX ©  CEPOTOHUHOBBIX
penenTopoB B MO3re Meliieiy». MccienoBarensckas padora «IloBeaeHueckue TeCTsl Ha



peiokax Danio rario. Caerno-temMHast kamepa». MccnenoBatenbckas — pabora
«IToBenenueckue TecThl Ha priOKax Danio rario. OTkpeiTOe nosey. MccnenoBareiabckas
pabota «IloBeneHueckue TecThl Ha ppIOKax Danio rario. CTaifHOE TOBEIECHUEY.

Monayab «MoJiekyJasipHbIe 0OCHOBBI cesieknun» 9 kiacc (68 uaca)
1. Monexynapuas ouonozusn. (20 uacoes)

OCHOBHBIE BEXU pPa3BUTHUS MOJIEKYJISIPHON OMOJIOTUY.

Hyxneunosbie kucnotsl. OCHOBHBIE TPUHLIUIIBI cTpoeHus. [IpakTuueckas paborta
«Boigenenne JIHK u3 Oanana». Ilpaktuueckas pabora «Mogens JIHK-opuramm.
[IpakTuueckas pabora «Ompenenenue kadectBa mnpenapatoB JHK ¢ momonisio
ceKTpopoTOMETpUN» (IIPU HATMYUU 000PYJOBAHUA).

MarpuuHble CUHTE3bl. Pernnukanus — OCHOBa KJIETOYHOTO AeneHust. [IpuHuumnb
perunkanuu. [Ipaktudeckas padota «PernukaruBHas mMalmHa (Urpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT u3Menenus B crpoenuu [JHK. [IpuHnuns! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpoMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «PemieHue 3ajady Ha T€HETHUYECKHM
ko1 Tpancisius. [Ipaktuyeckas padora «DoaauHr GEnKoBY.

Opranuzanusi reHomMa BUPYCOB [IpOTHBOBUPYCHBIE CpEICTBA, MEXAHU3MbI HX
JECHUCTBUSL.

Opranuzanus reHoma  Oakrepuii ~ AHTHOaKTepUaTbHBIC Mpenaparsl.
UccnenoBarenbckas padbota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»
Opranuzanus reHoma sykapuot ['eHomHoe penaktupoBanue. [IpakTudeckas padbora
«PaboTa B cOBpeMEHHBIX reHeThueckux 0azax maHHbIX. [IpoBenenue In silico ananuza
MOCJIEA0BATEIBHOCTEN TEHOBY.

2. Monekynsapuoie ocroewt cenemuxu (20 uacos)

IIpenmer renetuxku. Kparkas wucTOpus  pa3BUTUS — MPEACTABICHUS O
HACJIEJICTBEHHOCTH.

OT reHa K mpu3HaKy: Kak packpacuTh Kota. Uto Takoe npusHak? [IyTh OT reHa 1o
npuzHaka. Myrtauu. Asnenu. ['eTepo3urorsl M TOMO3UTOTHL. JJOMUHAHTHBIE U
peueccuBHble amnenu. PorneBas wurpa «Amtenu». HccienoBaTenbCKUil  MPOEKT
Myrtarennbie GaKkTOPBHI.

I'ensl cTpoAT opraHusM. BxirodeHue W BBIKIIIOUEHHE OOJIBIIOr0 Habopa reHOB.
Kax kieTku noHuMaroT, Kakue reHbl 10KHbI padoTath. PoneBas urpa «Cynbp0a KIeTKn».
I'enpi-nepexmrouarenu. [IpakTuueckoe 3anaHue « AITOPUTMBI 1JI KIETOKY.

JIucKpeTHOE HacleAOBaHWE NPU3HAKOB. 3aKOHBI MeHJensi: OJUH TeH - OJUH
npu3Hak. Cxema CKpenuBaHus. 3aKOH eIWHOOOpa3us THOPUIOB MEPBOTO MOKOJICHUS.
[Ipaktuueckoe 3amanue «EgmHOOOpa3ue mepBOro MOKOJICHUS». 3aKOH PACIICTIIICHUS



MIPU3HaKa BO BTOPOM mokoJieHuu. IIpaktuueckoe 3amanue «PacuiensieHrie BO BTOPOM
NOKOJICHUW». MccnenoBaTrenbCkuii MpoeKT «3akoHbl I'. MeHens B 9KCIEpUMEHTE.

3akoHbl MeH1ens1: HECKOJIBKO T€HOB - HECKOJIBKO MPU3HAKOB. [IurnopuaHoe
ckpemnBanue. He3zaBucumoe pacxoxkaeHue xpomocoM. I[IpakTudeckoe 3amaHue
«Pemerka [Iennera». CuenieHHoe HacIe0BaHUE.

B3anmopneiicTBue reHoB. AuienbHOE W HeaiuienbHoe. [IpakTmueckoe 3aHsATHE
«B3aumopencTBYs TeHOB (MOIEIMPOBAaHUE CUHTE3a U TPAHCIIOPTA MTUTMEHTA B KIIETKY )»

Omnpenenenue nosna. [Tomoeie xpomocomsl. Camiibl U caMKu. BiausiHue gpakTopos
OKpyXamuen cpeasl. XpOMOCOMHOE omnpeaeneHue mnona. llonoBele XpoMOCOMBL.
[Ipaktuueckoe 3amganue «HacnenoBanue, cuemieHHoe ¢ 1onoMy». IIpobGiema
JOTIOJIHUTENIBHOW X-XPOMOCOMBI Y KEHIIUH. TPEXIIBETHHIE KOILIKH.

3. Monexynsapnoie ocnosul cenekuyuu (28 uacos)

['ensl B nonymnsinusix: Benukoe paBHoBecue. [lomymsanua. YacToTel BCTpeyaeMoCcTH
Mpu3HaKa u awiens. YpaBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananne «4acToTsl
ajuiene, TreHOTHMHoB U  (eHoTunoB». HMccmenoBaTenbCKUid TPOEKT  «AHaIU3
T€HETUYECKON CTPYKTYpPhI NOIYJISIUU (Ha OCHOBE 3aKoHa Xapau-Baiinbepra)y.

[Tonynsauuu MEHSIOTCS: YHCIIEHHOCTh, MUTPAIMS U BBIOOp cympyra. DakTopsl,
KOTOpBbIE BBIBOJSAT TIOMYJISIMIO W3 paBHOBecus Xapau-BaiinOepra. YucieHHOCTH
nonyisinuu.  PoneBas wurpa «3ddext ocHoBatens». PoneBas wurpa «Oddekr
OyTbulOYHOTO TOpJibIKay. [peitd renoB. Myrtamuu. HecnmyuailiHoe ckpelvMBaHue.
Nzonsamnus.

[lonynsauuu  MEHSAIOTCS:  €CTECTBEHHBIM  0TOOp. MexaHusm  JIedcTBUA
ecTecTBeHHOTO 0TOOpa. [IBrkymmmii oT6op. PoneBas urpa «EctecTBeHHBIN 0TOOPY.

MoaudukanronHas W3MEHYUBOCTb. Craructuyeckue 0COOEHHOCTH
MO (PHKAIIMOHHOW M3MEHUYMBOCTH. VccmenoBarenbekue padoTel « MoaudukamoHHas
M3MEHYMBOCTh PACTEHUH B MpEJieaxX Ballero MecTa JKUTEIbCTBAy.

HacnegoBanne KOJIMYECTBEHHBIX NPU3HAKOB. KOJIWYECTBEHHBIE MPU3HAKHU.
CpenoBast u3BMEHUUBOCTh Npu3Haka. Koadduiment nacneayemoctu npuszHaka. OTBeT Ha
oTO0op. Ilouck TEHOB KOJWYECTBEHHBIX MPU3HAKOB. OIHOHYKJICOTHUAHBIE BapUAHTHI
reHoB. JIHK-uur. [TomHOreHOMHBINM aHaIU3 acCOLMALIMH.

«Owmb» Hanm renomoMm. Iloctrenomuas spa. OOpaTHasi reHeTuka. «OMHKCHBIC)
uccnenoBanus. [Iporeom, merabonom. [IpakTuyeckoe 3amanue « ATpOHOMBD.

JlomecTuKais ¥ IEHTPHl TeHeTHYeCcKoro pasHooOpasus. Iloncku pacTteHmit ¢
«XOpOLIMMU» TpPU3HAKAMU Ui 4YesoBeka. LIeHTpbl reHeTuyeckoro pazHooOpasws.
Hukonaii iBanoBuu BaswmioB. Cenekmusi. KomOuHaImonHast ¥ THOpHUIHAS CETEKITHS.
I'ereposuc. Ilpaktnueckoe 3amanue «l'OMOJIOTMYECKHE PsiAbl  HACIEICTBEHHOU
W3MEHYHUBOCTH.

CoxpaHHUTh U U3Y4YUTh T'€HBI, YTOOBI MEHATH Oyayiiee. Kak mpaBuiIbHO XpaHUTh



reabl. Kommekuuu  reHeTMUecKux  pecypcoB  pactenuil. Ilpaktukym — w/mnm
UCCIIEIOBATEILCKUN TPOCKT «MeToapl KyJIbTHBUPOBAHUA 1IN Vitro Uil COXpaHEHHUs
FEHETUYECKUX PECYPCOB PACTCHUM U JIJI1 YCKOPEHHOU CENEKIIUN.

['eneTnueckue NEHTpHl B Halled cTpaHe. ['Ae 3aHUMAIOTCA TEHETUKOM W
T€HOMMKOMW JIJI1 HYK] CEJIbCKOTO XO03s1CTBA.



IHJIAHUPYEMBIE PE3YJIBTATHBI
OCBOEHUS KYPCA BHEYPOUHOM JESTEJIBHOCTHU

3aHATHA B paMKax MPOrpaMMbl HaIpaBICHbl Ha OOecleyeHHe JOCTUKCHHS
IIKOJIbHUKAMU  CIIEAYIONIMX  JIMYHOCTHBIX, METAlPEAMETHBIX W  MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIbTATOB.

JInuHOCTHBIE Pe3yIbTATHI:

B cghepe epasxcoanckoco 6ocnumanus: TOTOBHOCTH K KOHCTPYKTUBHOMU
COBMECTHOMH JI€ATEIbHOCTH TIPU BHITIOJTHEHUH UCCIEIOBAHUHN U MPOCKTOB, CTPEMIICHUE K
B3aMMOITIOHIMAHHIO ¥ B3aNMOTIOMOIIIH.

B cghepe nampuomuueckozco eocnumanus. OTHOIIEHUE K OMOJIOTUU KaK K BaKHOM
COCTaBJISIIOLIECH KYyJIbTYphl, TOPAOCTh 3@ BKJIaJ POCCUHCKUX U COBETCKUX YUEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUYECKON HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLIEHUBATH
NOBEJICHUE M IOCTYNKHU C TMO3ULIHMKM HPABCTBEHHBIX HOPM U HOPM 3KOJIOTMUECKOH
KYJIbTYpbl; TIOHUMaHUE 3HAYMMOCTH HPABCTBEHHOI'O ACTIEKTA AEATEIbHOCTU YEIOBEKA B
MEAUILIMHE U OUOJIOTHH.

B cpepe scmemuueckoco ocnumanus: TIOHUMaHME POJM  OHOJOTUU B
(bopMUPOBAHNHN ICTETUYECKON KYIbTYPHI THUHOCTH.

B cghepe usuueckoco eocnumanus, popmuposanusi Kyaibmypvl 300p08bs U
IMOYUOHANbHO2O ON1a20NONY4UsA.; OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO U
yCTaHOBKA Ha 3JI0POBBIi 00pa3 )KU3HM (30pOBOE MUTAHKE, COOJIIOIEHNE TUTHEHUYECKUX
IpaBUJI U HOPM, COaJTaHCUPOBAHHBIN PEXKUM 3aHATUN U OTAbIXA, PETYJspHas (pu3nyeckas
aKTUBHOCTb); OCO3HAHUE MOCJICICTBUIN U HETIPUSATUE BPEAHBIX IPUBBIYEK (YIIOTpeOIeHHE
aJIKOTOJIsl, HAapKOTHKOB, KypeHHe) U UHbIX (opMm Bpeaa ansi (PU3NYECKOTO U
MICUXWYECKOTO 3JIOPOBBS; COOJNIIOJICHNE TMpaBWiI OE30MacCHOCTH, B TOM YHCIIE HABBIKU
0€30MMacHOTO MOBEACHUS B IPUPOJHON cpefie; chOpMUPOBAHHOCTD HaBBIKA PEQIICKCHH,
yIpaBJeHNE COOCTBEHHBIM YMOIIMOHATLHBIM COCTOSIHUEM.

B cghepe mpyooeoeco 6ocnumanus: akTUBHOE Y4acTHE B PEIICHUH MPAKTUISCKUX
3aja4 (B paMKax CEMbH, LIKOJBI, TOpPOJa, Kpas) OMOJOTMYECKOW U SKOJIOTHMUECKOMN
HAIPaBJIEHHOCTH, MHTEPEC K MPaKTUYECKOMY H3y4eHHUIO Npodeccuil, CBI3aHHBIX C
ouonoruen.

B cgpepe sKonoeuueckoeo  gocnumauus:  OpPHEHTAlMsl Ha TMPUMEHEHHE
OMOJIOTHYECKUX 3HAHWI TPY PEIICHNH 3a/1a4 B 00J1aCTH OKPY’KaIOIIEH Cpeibl; OCO3HAHUE
AKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS; TOTOBHOCTh K YUYaCTUIO B IPAKTUYECKOM
NEeSATEIbHOCTH SKOJOTUYECKON HAIIPaBICHHOCTH.

B cgepe nomumanusa yemHocmu HaAyuyHo20 NO3HAHUA! OPHUEHTALUS HA
COBPEMEHHYIO CHCTEMY HAay4HBIX NPEJICTaBICHUA 00 OCHOBHBIX OHOJIOTHMYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBSA35X YEJIOBEKA C IMPUPOJHON M COLMAIBHOU CpEenoM;



MMOHUMAaHUE POJU OMOJOTUYECKON HAyKu B (DOPMUPOBAHUH HAYYHOTO MHUPOBO33PCHHS;
pa3BUTHC HAYYHOU JIFOOO3HATEIILHOCTH, MHTEpeca K OMOJOTMYECKON HayKe, HaBBIKOB
HCCJIEIOBATEIbCKOU EATETLHOCTH.

B ciepe aoanmayuu x uzsmMeHANOWUMC YCIOBUAM COYUANLHOU U NPUPOOHOLL
cpedvl: afcKBaTHAs OIICHKA WM3MCHSIOIIMXCS YCIOBUM; TPHUHATHE PEIICHUS
(MHAMBUAYAJIbHOE, B TPYIIEC) B HM3MCHSIOIIMXCS YCJIOBUSAX Ha OCHOBAHHMHM aHAJIHM3a
Oouojornueckoii MH(GOpMAIUK; TJIAaHUPOBAHWE  JICUCTBUH B HOBOM  CHUTYaIlUH
Ha OCHOBAHWY 3HAHUN OMOJIOTHYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHbIe Pe3yJbTAThI:

B cghepe osnaodenus ynusepcanohvimu yueOHbIMU NOZHABAMETbHBIMU OCUCMBUSIMU.
bazoBbIe JIOTHYECKUE JICHCTBUS:
® BBIBIATH W XapaKTEPHU30BaTh CYIICCTBCHHBbIC IIPU3HAKU OHOJOTHYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABIWBATh CYIICCTBEHHBIM TMPHU3HAK KJIaCCU(PUKAIMMK OHOJOTHICCKUX
00BEKTOB (SIBJICHUI, MPOLIECCOB), OCHOBAHUS Il OOOOIIEHUS U CpPaBHEHUS,
KPUTEPUH IMPOBOJIUMOI0 aHAJIN3A;

® C y4€TOM MpPEJIOKEHHOU OMOJIOTMYECKON 3a7a4i BBISBIISATH 3aKOHOMEPHOCTH U
IPOTUBOpPEUMsI B paccMaTpUBaeMbIX (akTax U HaONIOACHMSX; Mpejarath
KPUTEPUH [IJIs1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH JedunuTel MHGOPMAIMK, ITaHHBIX, HEOOXOIUMBIX JJIS PEIICHHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBISBIATh MPUUYUHHO-CIICJCTBEHHBIE CBA3M TMPU H3YUYEHHH OHOJOTHYECKUX
SIBJICHUW W TIPOILIECCOB; JeNaTh BBIBOABI C HUCIIOJIb30BAaHUEM JACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUHN 10 aHAJIOTHUH, (POPMYIHPOBATH
TUTIOTE3bl O B3aUMOCBSI3AX;

® CaMOCTOSITEILHO BBIOMpATh CHOCOO pelieHus yuyeOHOW OMOJOTMYECKON 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUSI, BHIOMPATh HAU0O0JIee TTOIXO IS
C Y4€TOM CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ncciie10BaTebCKHUE IEUCTBUS:
® CIOJIb30BaTh BOIIPOCHI KaK UCCJICIOBATEIILCKUM HHCTPYMEHT MMO3HAHUS;

e (opMmymupoBaTh BOMPOCH, (UKCHPYIONIUE PAa3PbIB MEXKIYy peaJbHbIM H
KEJIATeIbHBIM  COCTOSIHUEM  CUTyaluH, OOBEKTa, W  CaMOCTOSITEIHHO
yCTaHABJIMBATh NCKOMOE U JTAHHOC;

e ¢opmupoBaTh THUMNOTE3y 00  HUCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHEHUE;

® IPOBOJAUTH [0 CAMOCTOSITENIbHO COCTABJICHHOMY TUIaHY HA0JII0IeHUE, HECTOKHBIN
OMOJIOTUYECKUI JKCIIEPUMEHT, HEOOJBIIIOE HCCIEIOBAHUE IO YCTAaHOBJICHHUIO
0COOCHHOCTEM OMOJIOTUYECKOTO 00bEeKTa (ITpoIiecca) u3ydeHus,

® TIPUYMHHO-CICACTBEHHBIX CBSI3€d M 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXTy CO0Oi;



OLICHMBATh HAa MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(MOPMAIINIO, TOJYUYCHHYIO B
X0JI¢ HAOIIOACHUS U IKCIIEPUMEHTA;

CaMOCTOSTENbHO (OPMYIUPOBATh OOOOIIEHUST W BBIBOABI 1O pe3yjibTaTam
MPOBEIEHHOTO HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 000OIIECHUH;

IIPOTrHO3UPOBATh BO3MOKHOE JalibHEHIIIEe pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TIOCNEJCTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAKXKE BBIJBUTATh
MPEANOI0XKEHUs 00 UX PAa3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pa6Gora ¢ nuadopmanueii:

MIPUMEHSThH PA3IUYHBIE METO/Ibl, UHCTPYMEHTHI U 3alPOCHl MPU MOUCKE U 0TOOpE
Ouosiornyeckod UWHGOpPMALMK WM JaHHBIX M3 MCTOYHUKOB C YYETOM
IpeIIOKEHHON y4eOHOM OMOIOTUUECKOM 3a/1auu;

BBIOMpaTh,  aHAJU3UPOBaTh, CHUCTEMATU3UPOBATH W  UHTEPIPETUPOBATH
OMOJIOTUYECKYIO HHPOPMAIIMIO PA3JIMYHBIX BUJIOB U (HOPM TMPEACTABICHUS;
HaXOJUTh CXOJHBIC apTyYMEHTHI (ITOATBEPKIAIOIINE UIH OMIPOBEPTAIOIIUE OHY U
Ty JK€ HJICI0, BEPCHUIO) B PA3IMUHBIX HHH)OPMAIIMOHHBIX UICTOUHHKAX;
CaMOCTOSITEIIbHO BEIOMPATh ONTUMAJIbHYIO (popMy mpeacTaBiaeHus HHGOpMAITUU 1
WJUTFOCTPUPOBATH PEIIAEMBbIE 3a]a4X HECJTIO)KHBIMU CXEMAMHU, THAarpaMMaMM, HHOU
rpaduKoi 1 UX KOMOMHAIIUAMH,

OIICHUBAaTh HAAEKHOCTh OUOJOTHYECKON HHGOpPMALUU TI0  KPUTEPHUSIM,
PEIIOKESHHBIM YIUTEIEM WU CHOPMYIHMPOBAHHBIM CaMOCTOSTEILHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJIOTHYECKYIO HH(DOPMAIIHIO.

B cghepe oenadenus ynusepcanvhvivu yueOHviMU KOMMYHUKAMUBHLIMU OeLCMEUMU
OO1icHue:

BOCITPUHUMATH U (DOPMYITHPOBATH CYKICHHS, BBIpAXKaTh YMOIIMH B MPOIIECCE
BBITIOJTHCHHSI PAKTHYECKUX U JJa0OpaTOPHBIX paboT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3pEHHS) B YCTHBIX U MUCHhbMEHHBIX TEKCTAX;
pacrio3HaBaTh HeBepOajdbHBIE CpEACTBA OOIMICHHMS, TIOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PaClo3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX
CUTYaIlMi U CMsITYaTh KOH(MIUKTHI, BECTU TIEPETOBOPHI;

MOHWUMAaTh HAMEPCHHSI JPYTHUX, TPOSBIATh YBAXUTEIHHOEC OTHOIIEHUE K
co0eceTHUKY U B KOPPEKTHOU opMe HopMyTupoBaTh CBOM BO3PAKEHUS,

B XOJI¢ UaJiora /WM TUCKYCCHH 337aBaTh BOIPOCHI IO CYIIECTBY 00CYXKTaeMOn
OMOJIOTHYECKOW TEeMbl M BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pCIICHUE
OMOJIOTHYCCKOM 3a1a9M | MOJIIepKaHne OaroenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOM CYXACHHUS C CYKJICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
O0OHapYy>KUBaTh PA3JIMUUS U CXOJICTBO TIO3UITUH;

nyOJUYHO TIPEJICTaBISATh PE3yJbTaThl BBITOJHEHHOTO OMOJOTHYECKOTO OIhITa
(3KCTIepUMEHTa, UCCIICIOBAHNS, TTPOCKTA);



CaMOCTOSTENIbHO BBIOMPATh POpMAT BBICTYILJICHUS C YUETOM 3a]1a4 NMPE3eHTALNH U
OCOOCHHOCTEW ayIUTOPUM M B COOTBETCTBUU C HUM COCTaBJISITh YCTHBIE U
MHCHbMEHHBIE TEKCTHI C UCTI0JIb30BAHUEM WJUTIOCTPATUBHBIX MAaTEPUAIIOB.

CoBmecTHas ACATCIIBHOCTD ( COTDVI[HI/IIIGCTBO)Z

NOHUMATh M MCIOJIb30BATh NPEUMYIIECTBA KOMAHIHONM W WHIWBHUAYaJIbHOU
paboThl NP pELICHUU KOHKPETHOM OMOJIOTMYecKOW MpoOiieMbl, 000CHOBBIBATH
HEO0OXOAMMOCTh MPUMEHEHHSI TPYNIOBBIX (HOPM B3aMMOJICUCTBHS TP PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

IPUHUMATH LEJIb COBMECTHOM NEATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JCHCTBHUS 1O
e€ JIOCTUKEHUIO: PacHpeeisiTh POJH, AOTOBAPUBATHCA, O0OCYXIAaTh MPOILECC U
pe3yibTaT COBMECTHOU pabOThI;

yMeTb 0000IIaTh MHEHHUSI HECKOJIbKUX JIIOJIe, TPOSBISITH TOTOBHOCTH
PYKOBOJUTD, BBINOJIHATH MOPYYCHUS, TOAUUHATHCS;

IUTAHUPOBATh OpPraHU3AIMI0 COBMECTHOM palOThI, OIMpPEACNATh CBOIO POJb (C
y4ETOM TPEANOUYTCHUI M BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensaTh 3aJadyd MEXIy 4WIEHAaMH KOMAaHJbl, y4acCTBOBAaTb B T'PYMNIOBBIX
dopmax paboTsl (00CykACHHS, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI U UHBIC);
BBITIOJIHATH CBOIO YaCTh pa0OThI, JOCTUTaTh KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HANpaBJICHUIO U KOOPAUHUPOBATH CBOM JICHUCTBUS C IPYTUMH WICHAMUA KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OONIMH MPOAYKT TO KPUTEPUSIM,
CaMOCTOSITENIbHO  C(OPMYJUPOBAHHBIM  yYAaCTHUKAMU  B3aUMOJCHCTBUS;
CpPaBHHBATh PE3YJIbTATHI C UCXOIHOM 3aa4eil U BKJIAJl KaXKJAO0T0 YICHA KOMaH/bl B
JOCTIKEHUE PE3yJbTaTOB, Pa3lesiTh CcPepy OTBETCTBEHHOCTH U TMPOSIBIATH
TOTOBHOCTBH K MPEIOCTABICHUIO OTUETA MIEPE TPYIIIONM;

OBJIAJICTh CHUCTEMOW YHHBEPCAIbHBIX KOMMYHUKATUBHBIX JACHCTBUU, KOTOpas
obecrnieunBaeT CHOPMUPOBAHHOCTH COIUAIIBHBIX HABHIKOB W 3IMOIMOHAIBHOTO
WHTEJUJIEKTA IKOJbHHUKOB.

B cgepe oenadenus ynueepcanvHoiMu yueOHbIMU PEYIAMUBHBIMU  OCUCBUAMU.
CaMOOpranu3alims;

BBISBJIATH TPOOJIEMBI IS PEIICHHUS B J>KU3HCHHBIX W Y4YEOHBIX CHUTYaIHsX,
UCIIONTB3Ysl OMOJIOTUYECKUE 3HAHMUS;

OPHEHTHUPOBATHLCS B PA3IMYHBIX IMOIX0aX MPUHATHS peIICHUN (MHIUBUIYyaIbHOE,
MIPUHSTUE PEIICHUS B TPYIINE, TPUHATHE PEIICHUN TPYITION );

CaMOCTOSITEIIbHO COCTABJISITH QJITOPUTM pEIICHUS 3a7adyd (MU €ro 4acTh),
BBIOWpATh CMOCO0 pemieHus y4eOHOW OHMOJOTHYECKOM 3aJadul ¢ y4ETOM
UMEIOIIUXCSA PECYpCOB W COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATH
MpeiaraeMble BApUAHTHI PEIICHUIA;

COCTAaBJIITh TUTAH JeWCTBHMH (TJIaH peaju3ali HAaMEYCHHOTO aJlfopUTMa
perieHus), KOPPEKTUPOBATh MPEJIOKEHHBIN QJITOPUTM C YYETOM TIOTYyUCHHUS
HOBBIX OMOJIOTUUECKUX 3HAHUH 00 U3ydyaeMOM OMOJIOTHYECKOM OOBEKTE;

JIeaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIB (pediiekcus):

BJIaJIeTh CIIOCO0AMH CAMOKOHTPOJIsl, CAMOMOTHUBALIUY U pediieKcuy;

JaBaTh aIeKBaTHYIO OLIEHKY CHUTYallu{ U NIpeJylaraTh IiaH e€ N3MEHEeHNUS;
YUUTHIBaTh KOHTEKCT U MPEABUICTH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU
pelieHur y4eOHOW OHMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pEIICHHE K
MEHSIFOIIIUMCS 00CTOSITETILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNLHOCTH,
JaBaTh OIICHKY MPHOOPETEHHOMY OIBITY, YMETh HAXOIUTh IIO3UTHUBHOE B
HPOU3OLIEeIIICH CUTYAINH;

BHOCUTh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIINXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYAHOCTEH;
OILICHHMBATh COOTBETCTBHE PE3YIbTaTAa IEJIH U YCIOBHUSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pasnuyaTh, Ha3bIBATh U YIPABISATH COOCTBEHHBIMU HMOLMSIMU M 3MOLUSMU
ApYyTHuX,

BBISIBJIATH U @HAJIM3UPOBATH PUUMHBI SMOLIU;

CTaBUTh c€0s1 HA MECTO APYTOro YeaoBeKa, IOHUMAaTh MOTUBBI 1 HAMEPEHMUS
ApYyroro,

PEryaupoBaTh CHOCOO BHIPAKEHUS SMOLHIA.

[IpunsiTue cedst u ApyTux;

OCO3HaHHO OTHOCUTBCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO;

MPU3HABAaTh CBOE MPABO HA OLIMOKY U TAKOE K€ MPaBO JIPYroro;

OTKPBITOCTh c€0€ U IPYTHM;

0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAJIBHBIX YUEOHBIX PETYIATUBHBIX JEHCTBUI, KOTOpas
oOecnieunBaeT (HOPMHUPOBAHHE CMBICIOBBIX YCTAHOBOK JUYHOCTH (BHYTpPEHHSS
NO3ULUS JIMYHOCTH), U >KU3HEHHBIX HABBIKOB JMYHOCTU (yHpaBiieHHUs COOOH,
CaMOJMCLMIUIMHBI, YCTOMYUBOTO TIOBEICHMS).

IIpeaMeTHbBIE Pe3yJbTAaThl OCBOCHUS TIPOTPAMMBI
B no3naBaTenpHOM (MHTEUICKTYyaIbHOM) cdepe:

— mnpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJ0B OMOJIOTHYECKON HAYKH C IIEJBIO

U3Y4YeHUsI OMOJIOTHYECKUX OOBEKTOB, SIBICHUM W MPOIECCOB: HAOJIOICHUE, OMMCAHMUE,

IIPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX OITBITOB M OKCIICPUMCHTOB, B TOM 4YHCIIC C

MCIIOJIh30BAHNEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHUECKUX MPUOOPOB U HHCTPYMEHTOB,;

dbopMHpOBaHE YMEHHS MHTETPUPOBATH OMOJOTUYECKUE 3HAHUS CO 3HAHUSMU U3

JIPYTruX yuyeOHBbIX MpeaMeToB (pu3nku, Xumuu, reorpaduu, UCTOPUH, OOIIECTBO3HAHUS
uT. 1.);



— (opmupoBaHNe yMEHHUI pemiaTh yaeOHbIE 3a1a9i OMOJIOTHYECKOTO COACPKaAHNUS,
BBISIBJISITh ~ NPUYMHHO-CJIC/ICTBEHHBIE  CBSI3M,  IPOBOJUTH  KAYECTBEHHbIE U
KOJTMYECTBEHHBIC PACUYETHI, JCJIaTh BHIBOBI HA OCHOBAHUH TIOJyUYCHHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMeHHS IJIAHUPOBATH Y4EOHOE HCCIIEOBAHUE WUIIU MPOCKTHYIO
paboTy C y4eTOM IMOCTaBICHHOU 11eyn: (OPMYITHPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTh
3a/layd MCCJIEIOBAaHUs, BBIOMpATh AJCKBATHO MOCTABJICHHOW IEIM METOJbl, JeNiaTh
BBIBOJIBI 110 PE3yJIbTaTaM MUCCIICAOBAHMS HIIA TPOCKTHOM JIEATETLHOCTH;

— (dopmupoBaHWe  HWHTEpeca K  YIIYOJCHHIO  OMOJIOTUYECKMX  3HAHUU
(mpeanpoduibHas MOATOTOBKA U MPoQecCHOHaANbHAS OPUEHTALMs) U BEIOOpY Onosoruu
Kak IpO(HIIBHOTO MIpeAMETa Ha CTYIICHH CPEAHETO TOJTHOTO 00pa3oBaHMs NI Oy TyIIei
npodeccuoHanbHON NeATeTbHOCTH, B 00JIAaCTH OWOJIOTHH, MEIUIIUHBI, SKOJOTUH,
NICUXOJIOTUHU, BETEPUHAPHUH, CETTHCKOTO X035 CTBA;

— BIQJEHWE HaBBIKaMH pabOTHl ¢ HWHPOpPMANUEW eCTECTBEHHO-HAYIHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HOW opMme (B BUIE TEKCTa, TAOJUYHBIX JaHHBIX,
cxeM, rpadukoB, aAuarpamm, MoJeNel, HU300paKeHui), KPUTHYECKOrO0 aHalu3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMUECKHE 3HAHUS CO 3HAHUAMH APYTHX y4eOHBIX
PEIMETOB; UHTEPEC K YIIIyOJIeHUI0 OMOJIOTHYEeCKUX 3HAHWUW W BBIOOPY OMOJIOTHH Kak
npoHUIbHOTO TpenMeTa Ha ypOBHE CpeIHero oOiero oOpa3oBaHus g Oyaylien
npo¢eCCHOHAIILHON  JICSITEILHOCTH B 00JaCTH OHMOJIOTMH, MEIUIIMHBI, 3KOJOTHH,
BETCPUHAPHH, CEIIBCKOTO XO3SMCTBA, MHINEBOW MPOMBINIICHHOCTH, IICUXOJIOTHH,
HCKYCCTBa, CIIOPTA - UMETh YETKHUE MPEACTABICHUS O MATCPUATUCTUICCKON CYINTHOCTH
TCHOMOB JKHBBIX OPTaHW3MOB U PETYJISAIHIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIOMIUX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIfil K (hakTopaM OKPYKaIoIIen Cpebl;

— 3HaAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCIIOJIB30BAHMS €€ JTOCTHKCHHUH B
COBPEMCHHOM KU3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOJIb30BAHMS KUBBIX OPTaHU3MOB JIJIS
IIPOU3BOJICTBEHHBIX HYXK]] Y€JIOBEKa,

— 3HaAHWE OCHOBHBIX MOJIX0JI0B CEICKIIMNA U OMOTEXHOJIOTHH KYJIBTYPHBIX PACTCHHM,
XapaKTEepU30BaTh TCHETHYECKH  MOAU(PUIIMPOBAHHBIC  PACTEHHUS, ONEPHPOBATH
MOHATUSAMHU, THOPUAM3AIUSA, OTAAJCHHAs THOPUAM3AIUs, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHCHOpMaIHs, MyTareHes3, TCHETHIECKOE pPeAaKTHPOBAHUE;,

— TIOHUMaHWE MOJICKYJIIPHBIX  MEXaHM3MOB  pealiu3allii  HaCJICICTBCHHOU
nH(pOpMAIUU U YMEHHE CBOOOTHO ONIEPUPOBATH OCHOBHBIMHU MOHSATHUSIMU MOJICKYJISIPHOM
OMOJIOTHHU U €€ COBPEMEHHBIX HAIPaBIEHUN — I€eHOMUKH, METar€eHOMHUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHMI YEIOBEKa, MEXaHU3MOB MX Pa3BUTHS, CIIOCOOAX
WX TUAaTHOCTHKY U JICUCHUS;



— (opmupoBaHUEe yMEHHS WCIIOJIH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIUYECKUI
A3bIK TE€HETHKW, T'PAMOTHOE NPHUMEHEHHWE HAYYHBIX TEPMHUHOB, IOHSATHI, TEOPHUHU,
3aKOHOB IS OOBSICHEHHS HAOIIOJACMBIX OHOJOTHYECKHUX OOBEKTOB, SBICHHH U
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (DYHIaMEHT HAyYHOTO MUPOBO33PCHUS.

B nieHHOCTHO-OpHEHTallMOHHOM cdepe:

— 3HaHUE, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOIMH MOJIEKYJSIPHON OHOJ0Orun
MO3BOJIAET YCIEIIHO pelIaTh Takue 37000JHEBHBIE MPOOJEMBbI, KakKk OXpaHa
OKpPYXaIOILEl Cpelibl, COXPAHEHUE 310POBBS YEIOBEKA, KOHTPOJIb U BOCCTAHOBJIECHUE
HKOCHUCTEM.



TEMATHYECKOE INIAHUPOBAHUE

Moayab «Kak )KHBOTHbIE U PACTEHHSI PUCIOCAOJIUBAIOTCH» (IBOJTIOHUOHHASA
3K0JI0THUs) 5-6 Kiaaccsl (34 yaca)

TeMbl OcHOBHOe coiepKaHue JlesiTeILHOCTD
IIKOJIbHHKOB
1. M1 ucciienyem CBOIICTBA U CTPOEHUE KUBBIX UccnenoBarenbekue
JKHBbIE 00bEKTbHI OpPraHMU3MOB (CTPOCHHUE KIIETKH). | paboThl «Bce au (cuHULBI,
(6 9) Bua, ocobs — opranusm kax Oenku, Oepe3bl U T.J.)
erHas cucTeMa. Aanranuu OJIMHAKOBBIE?
(npucniocobnenus). [lonsitue DOTOKBECTY.
roMeocTasa KuBoro opranuszma. | [Ipaktuueckas pabora
Crioco0bl ero nojaiep kaHusl. «Cocrasnsiem KHUTY
OrpannueHus PEKOpJIOB  pacTEeHUHM U
MOP(OJIIOTUYECKUX U KUBOTHBIX HAIIETO KPash».

(U3HOTOTHYECKHX Il TaIlHH.
[loueMy opraHu3Mbl HE
CTAHOBSTCS OCCKOHEYHO
OOIBIIMMHU, MAJICHEKUMU,

BCESITHBIM.
2. Biusinue DaKTOPBI OKPYKAIOIIEH CPEIbl [IpakTrueckoe 3aHsITHE
OKpY KaloIe (abmotnueckre, OMOTHICCKHE, «1IBet u Termo» (Kyouku
cpeabl HA )KUBbIE anTpornorennsie). [Ipumepsr JIbJ1a B3BECUTh, TTOJIOKHUTh
opranusmbi (12 ) abnotnyeckux (HhakTopoB, B yamku Iletpu Ha
OKa3bIBAIOIINX OCHOBHOE Pa3HOIBETHYIO Oymary,
BJIMSTHUC Ha )KU3HEIEATEIbHOCTh | uepe3 30 MUHYT B3BECUTh
YKUBBIX OPTaHU3MOB: 3aHOBO — KTO OBICTpEe
TEeMIIepaTypa, CBET, BIAKHOCThb. | pacTasii).
OcCHOBHBIE 3aKOHOMEPHOCTH [IpakTudeckoe 3aHsITHE
MIPUCTIOCOOJICHUST )KUBBIX «UYT0 pacTBOpsiETCS B
OpPraHU3MOB K a0MOTHYECKUM BOJIe» (IKCIIEPUMEHT
daktopam. [Ipucnocobenus k «Kugxuit 1om»).
OCHOBHBIM a0MOTHYECKUM [IpakTudeckoe 3aHsITHE
dhaxkTopam: Temiieparypa, «Anddysus BemecTs B
BJIQYKHOCTH U CBET. BOJI€ (PacTBOPHI)»,
«JIBMKEeHME paCTBOPOB MO
IIBETKY.

[IpakTuueckoe 3aHsTHE
«Jlen mnaBaet B Bojie
(aiicObepru, 3aMep3aHme
BOJIOEMOB)».
IIpakTueckoe 3aHsATHE
«Jlen nmpu 3amep3anuu




pacimpsieTcs»
(pa3py1ieHue KaMHs
(mouBooOpazoBaHue),
3aMep3aHUE KIIETOK).
[IpakTudeckoe 3aHsTHE
«y6a» (kyOuKu b2
3aBEPHYTH B pa3HbIN
Marepua, B3BECUTD).
[IpakTudeckoe 3aHsTHE
«ITurmeHTh» (MOXKHO
pa3eauTh Ha BAaTMaHe
KpacUTEeIH U3
(daomacTepoBy.
[IpakTudeckoe 3aHsTHE
«Kak >kMBOTHBIE IJITABAIOT
B BOJIe» (DKCIIEPUMEHT C
MTATIETKOM ).
UccnenoBatenbekue
paboTel «BiusiHue cBeTa
(Tera, BIAXKHOCTH,
COCTaBa MOYBHI) HA
pacTeHUS B €CTECTBEHHBIX
WJTM UICKYCCTBEHHBIX
YCIOBUSIX» (HA TOCTYITHOM
MaTepuare).

3. BzaumopaeiictBust
KMBbIX OPraHU3MOB
(4 9)

buotnueckue GpakTopsl.
3aKOHOMEPHOCTH Pa3BUTHS
MEXBUIOBBIX
B3aMMOOTHOULIEHUM.
KoaBouorus (XUIHUK-KEPTBA;
napa3uT-X03siuH) DBOIIOLUS
CTpaterui J0ObIBaHUS MULIH.
CommanpHOCTE. Buabl-
BceneHbl. [lepeuens pacrenuii-
BpPEIUTEIICH.

Hccnenoarenbckas
pabota «HabmroneHus 3a
B3aMMOOTHOIICHUSIMH
KUBOTHBIX MPU
OOBIBAaHUH ITULIA
(KOpMYIIKY IJ1s IITUIL, 151
TOPOJICKHUX UJIU CEeITbCKUX
KUBOTHBIX). BeO-
KaMepbD».
HccnenoBarenbckas
pabota
«Pacnpocrpanenue
BHJIOB-CUHAHTPOTIOB B
HaIlllell MECTHOCTH)




4. Yesi0BeK B KU3HU
pacTeHui U
KUBOTHBIX? (6 1)

AHTpOMoreHHsie (HakTopshI.
ITpaBna u, 4TO NEPBOOBITHBIE
JIOAU JKUJIM B TAPMOHUHU C
npupoaoi. O1oMalTHUBaHUE U
NpUPYUYEHUE )KUBOTHBIX U
pacTeHuii. 3aueM cracaTh
BBIMUPAIOLUE BUJIBI, KAK 3TO
nenatb. KynbTypHble pacTeHus U
ux qukue npeaku. [ouemy
BaXKHO UX COXPAHSTh.
Pa3znooOpa3zue KynbTypHbIX
pacTeHuii U UX 3HaYCHUE B
KU3HU yesnoBeka. KpacHas kHura
Baiei teppuropun. Ocodo
OXpaHsieMbIE TEPPUTOPUH,
3anoBeIHUKHU Poccun n mupa.

[IpakTuueckas padota
«Pa3Hoobpasue
KyJIbTYPHBIX PACTCHUI B
BaIlleM PETHOHEY.
HccnenoBarenbekas
pabota «BnusHue
aHTPOTOTEHHBIX (PAaKTOPOB
Ha pa3BUTHE PACTCHHUU B
ropo/ie/HaCEICHHOM
ITYHKTE.
DKCKypcHs/TIpaKTHYECKast
pabota «OOIIT B Bamem
PETHOHE — YHUKAIHHBIC
OOBEKTBI PUPOIBDY.

5. Okojornuyeckue
Humu (6 9)

buocdepa — oqna u3
BOKHEHIIMX 0007109€K 3eMJIH.
UTo Takoe «3KOJIOTHYECKHE
HUIIW» U KaK OHU
dbopmupytorca? opmupoBanue
3HaHUH 110 OMOpa3HOOOpa3HIO
KU3HEHHBIX (OpM,
MTOBEICHYCCKUX
MPUCTIOCOOICHUH,
MoaubUKaITMOHHAS
M3MEHYHMBOCTH (Ha 0a30BOM
ypoBHe). PacTutenbHbie
COOOIIECTBA U UX TUIIHI.
Pa3zButne u cmeHbI
PaCTUTEIBHBIX COOOIIECTB.

Uccnenosarenbckue
paboThl « IKOJTOTUUECKHUE
HUIIU BOKPYT TEOS —
onucanue (pakTopoB
OKPYXaIOIIEH CPEABD).
Uccnenosarenbckue
paboThI
«DEHOJIOTNYECKHE
HaOJIOICHUS.

Moayab «OcHOBBI pacTeHHeBOACTBa» 7-8 Ki1acchl (68 yacon)

WcTtopust pa3BuTus
arpoOXMMUYECKUX 3HAHUM
(padotel M.B. JlIomonocoBa, 1O.
JIubuxa, byccenro, B.B.
Hokyuaesa, K.A. Tumupsizena,
IT.A. Kocteiuena, /[.H.

Tembl OcHoBHoe coep:kaHne JeATeJIbHOCTH
IIKOJIbHUKOB
Tema 1. BBegenue B | UTO-Takoe pacTEHUEBOACTBO: [TpakTuueckas padbota
pacTeHneBO/ICTBO OCHOBHBIE (DaKTOPBI «bouxka JInbuxay.
(2 9) BBIPAILIMBAHUS PACTECHUU.




[IpssHUIIHUKOBA U 1Ip.).

Tema 2.
ArpoTexHHYeCKHH
ykcnepuMeHT (6 1)

IIpaBuia OCTaHOBKH
arpodKCIIEPUMEHTOB.
IlocTaHOBKA 3KCIIEPUMEHTOB C
pacteHusiMU. BpiOop TeMbl,
COCTABJICHHE TUIOTE3bI, LIEJIH U
3a]1a4 9KCIIEPUMEHTA 110
BBIPAIIMBAHUIO PACTECHUH B
KOHTPOJINPYEMOU Cpene.
KoHTpomu, moBTopHOCTH,
IIPOBEJICHHE SKCIIEPUMEHTA.
[InanupoBaHUE HKCIIEPUMEHTA.
OueHka pe3yJbTaToB
AKCIIEPUMEHTA.

OCBOEHME TEXHOJIOTHH
KPYTIJIOTOJJUYHOTO BBIPAILMBAHHUS
CaJIaTOB U MUKPO3€EJICHH B
KOHTPOJIHPYEMBIX
VCKYCCTBEHHBIX YCIIOBHSIX.

HccnenoBarenbckas
pabota «DakTopsl,
BIIMSIOIIME HA
IpopacTaHue ceMsH (pocT
IIPOPOCTKOB).
[TpakTnueckas padora
«COO0p yCcTaHOBKHU JIJIsI
BbIpaIllUBaHUS PACTCHUH B
KOHTPOJIHPYEMBIX
YCIIOBUSIX).

Tema 3. Poab
XUMHUYECKHUX
3JIEMEHTOB B
NMTAHUU PACTCHUH

(20 a)

Bopa. PactBop. BeITskKa.
AHMOHBI, KATUOHHI,
3IEKTPONPOBOAHOCTH U pH
pactBopa. Posib XuMuiecknx
3JIEMEHTOB B TUTAHUU PACTECHUM.
[TonyuyeHne nuTaTeNbHBIX
BEIIECTB PACTEHUSAMMU.

VY noOpeHnusi: opraHnveckue,
MUHEpaJIbHBIE,
MUKpoOuonornueckue. Turmbl
MUTaHUsA pacTeHuii. Bo3aymHoe
Y MUHEpaJbHOE (KOPHEBOE)
MMUTAaHUE PACTEHUU. TpaHCiopT
MUTATEJIbHBIX BEIIECTB
PACTEHUM: BOCXOIAIINAN U
HUCXOSUN TOK. BaxkHenme
Kanuiinele, pochopHbie U
a30THBIC yI0OPEHMUSI, UX
cBoucTBa. [IpoCThIE U CIIOKHBIE
yI0OpeHUS.

Poct u pa3sutne pacteHui:
ATanbl OHTOreHe3a, (PaKTOopHI,
BIIMSIOLIME HA POCT PACTCHUIA:
CBET, I'yCTOTa MOCA/I0K, IUTAHUE,
cyOcTpar.

Oco0eHHOCTH MUTAHUS

[IpakTuueckas padbota
«CxeMbl MUTATETbHBIX
pactBopoB. Pacuer 103
yI00peHun 1is
MUTATEIbHBIX PACTBOPOBY.
[IpakTuueckas padbota
«ITpaBuna cmemmBaHus
yA0OpeHU
[IpakTuueckas padora
«IIutanue pacreHui:
TEXHOJIOTHUS
MIPUTOTOBJICHUS
MUTATEIbHBIX PACTBOPOB
JUTSL PA3HBIX KYJIBTYPY.
[IpakTuueckas padora
«MoOHUTOPUHT
MUHEPAJIHLHOTO TUTAHUS
pacTEHUN.
[TpakTuueckas padbota
«PacrurenbHas
JIMarHOCTHKAY.
UccnenoBarenbekas
paboTta «OrneHka
COCTOSIHUSI KOMHATHBIX
pacCTEHUH, paCTECHUI HA
IIKOJIbHOM TEPPUTOPUH,




pacTeHuii a30ToM. A30T U €ro
3HA4YECHUE B )KU3HU PACTCHUM.
dopMBbI a30Ta U UX
MpeBpallleHue B MOYBE.
Nctounuku hocdopa mis
pacTeHus. 3HaUeHUe
dbochopcoaepxammx
COEMHEHUN B KileTKe. Poiib
MaKpOIPTUYECKUX COCTUHEHUM
dbocdopa B sHEPreTHIECKOM
oOMeHe.

Bnusgnue xanus Ha pusnyeckue
CBOMCTBA MPOTOILJIA3MbI, HA
(dbepMEeHTHI YTIIEBOOPOIHOTO
oOMeHa, CUHTE3 OEJIKOB U JIp.
Ponp xanus B moaaepKaHuu
MOHHOTO OalaHca B TKAHAX, B
MPOLIECCAX CAMOPETYJIALIMH.
Perynsaropnas u
CTPYKTypoOoOpa3oBaTeIbHas
pOJIb KablUsl. Y4acTue B
00pa3oBaHUU KJIETOYHOU
CTEHKH, MOJIJIepKaHUU
CTPYKTYpbl MEMOpaH U
PEryJIsius UX MPOHUIIAEMOCTH.
3Ha4YCHUE MArHUs B
MeTaboIu3Me pacTEHUM.
Marnuii B coctape xjopoduiiia,
CXOJICTBO XJopoduiiia u
reMorjo0rHa Kak
CBUJICTEJILCTBO €IMHCTBA
OpTraHUYeCKOTO MHUPA.

Cepa u ero OCHOBHbIE
COEIMHEHUS, UX POJIb B
CTPYKTYPHOU OpTraHU3aIuu
KJIETKH, y4acTHE B
OKHUCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHIX
MHUKpPO3JIEMEHTHI.
IIpencraBienus o posu
MUKPOAJIEMEHTOB B
MeTaboJIM3Me PACTCHUM.
Oco0eHHOCTH MOCTYTIICHUS
MHUKPOAJIEMEHTOB B PACTCHHUSI.
CuHepru3M U aHTaroHu3M

YCTaHOBKA MPUINH
MATOJIOTUYECKUX
COCTOSIHUH (TIpU
HaJTUYUN)».
NccnenoBarenbekas
pabota «O1ieHKa BIUSHUS
pa3IMYHBIX HJIEMEHTOB Ha
COCTOSIHUE PACTEHUN
(cocTaBiieHHE Pa3IUUHBIX
TTOJKOPMOK)».




AJIEMEHTOB MUTAHUS PACTEHUH.
PacturenpHas [MarHoCTUKA U
METOJIbI HACHTU(UKAIIUN

HEJIOCTATKA/N30bITKA 2JIEMEHTOB
MMUTAHUS.

Tema 4.
Peryssitopbl pocTa
pacteHuii. 3ammura
pacrenuii (4 4)

[lonsATHE O perynaropax pocra
pactennil. CTUMYJIATOPBI pocTa
— (pUTOrOPMOHBI (ayKCUHBI,
ruO0epeIUTNHBI, ITMTOKUHUHBI).
NHruéuropsl pocta pacTeHUI:
1. mpupoaHbie (abcm30Bast
KHUCJIOTa U HEKOTOPBIE
(dbeHobHBIC BEIIECTBA
(uKymapoBasi, KOpu4uHasi,
CAJIMIINIIOBAsA KUCJIOTHI).

2. CHHTETHYCCKHE
(MoOp(haKTUHBI, peTapAAHTHI,
nedoaranThl, JECUKAHTHI,
repOunabl). DUTOMOHUTOPUHT
Y OLIEHKA COCTOSIHUS PACTEHUM.
CoBpeMeHHBIE CITOCOObI
MOHUTOPHHTA.

3amura pacTeHUH OT
BPEJIUTEIICH: OCHOBBI
onomerosa.

[IpakTuyeckas pabota
«DUTOMOHUTOPHUHT U
OLIEHKA COCTOSIHUS
pactenuii. COBpeMeHHbIE
CIIOCOOBI MOHUTOPUHT Y.

HccaenoBarenbckas
pabora «Baustaue
reTepoayKcuHa Ha
nmpopactanue (pocT Ha
Pa3HBIX CTAJUsIX, B pa3HBIX
YCJIOBUSIX) Pa3IMYHBIX
pacTEeHUIN.

[IpakTuueckas padora
«MHCcekTapuu: nmpaBuiia u
YCIIOBUS PA3BEACHUS
MOJIE3HBIX HACEKOMBIX).

Tema 5. Bognas,
necyaHasi v
MoYBeHHAasI
KYJbTYPbl, HX
npuMeHeHue B
BbIpalllUBAHUHU
pacTeHui.
®dusnoorus
pacreHuii (8 u)

BonHasi, necuanas u mouBeHHAs
KYJBTYpbI, UX TPUMEHECHHE B
BBIPALLIMBAHUU PACTCHUM.
IIpoBeneHue BOBI B KOPHE U
cTeOJie pacTeHU.

Boanseiil pexuM pacTeHuUi:
CTpOEHUE YCTHUIL: (aKTOPHI,
BIIMSIONIME HA UX PACKPBITHE U
3aKpbITHE. 3HAYEHUE MEXaHU3Ma
PETYISAIUY UCTIAPCHHUS BIIaru
pacTeHHEM.

DOTOCUHTE3 — YHUKAJIBHBIN
MpoILeCC pacTeHui. TeMHoBas u
cBeToBast (a3l POTOCUHTE?RA.
3Hadenue poTocuHTE3a IS
’KUBBIX OPTraHU3MOB. DaKTOPHI
pocTa pacTeHUM: BO3AYX U
aspanus. [logzemHoe npixanve
pacTeHui: cocTaB MOYBEHHOTO
BO3/1yXa, ra3000MeH. ['a3000MeH

[IpakTuueckas padora
«KopHeBoe naBieHue».
[IpakTruueckas pabora
«IIpurorosienue
npenapara ycTbULl
METOJIOM CJIETIKA.
HccnenoBarenbckue
paboTsl «BnusHue
YCIIOBUM COJEPKaHUS
pacTeHUH Ha KOJIMYECTBO
YCTBHID.

[IpakTuueckas padora
«DyHKIMOHAJIbHAS
JMArHOCTUKA PACTEHUH 10
AKTUBHOCTH
XJIOPOILTACTOB.
NccnenoBarenbekas
pabota «OmnpeneneHue
xsnopodunna A u b,
OLICHKA




Ipu OEeCITOYBEHHOM
BbIpaIllMBaHWH.

(OTOCHHTETHUECKON
AKTUBHOCTHU PACTEHUH U
(bakTOpOB, BIUSAIONINX HA
HEey.

[IpakTuueckas paborta
«Anspanus, CO; u O;.
JIpIXaHue pacTCHUIN.
[IpakTuueckas padota
«JlpIxaHue pacTeHui:
OLICHKA MHTEHCUBHOCTH
JbIXaHUS pPAaCTEHUN U
ILJI0JIOBY.
HccnenoBarenbeckue
paboThl «BiusiHue
croco0a BbIpallMBaHUS
(cocTaBa mUTaTENBHOM
CMECH, CXEMbI BHECEHUS])
Ha POCT U Pa3BUTHS

Pa3IMYHBIX PACTCHUI.
Tema 6. Kak yenoBek cran ucnons3oBars | Juckyccus
KyabTypHbIe pactenusi? CBsI3b pa3BUTHS «Jlomectukanus, Bce JIu
pacTeHms. LMBUJIM3ALIMH YEJIOBEKA U pacTeHus U )KUBOTHBIE,
CoBpemenHbIe OJIOMAIlIHWBAHUS PACTEHUI. KOTOPBIE )KUBYT PSJIOM C

ACTEKTHI CeJIEKIHH
(20 u)

JlomecTukanmsi.
HacnencrBeHHOCTE 1
W3MEHUYMBOCTH — OCHOBHEIC
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menunBocTs. Bubl
W3MEHYUBOCTb.

I'eH —maTepuanbHbIi HOCUTEIb
HACJICACTBEHHOCTHU U
M3MEHYMBOCTH. HyKiienHOBBIE
KHCcaoTHL. JIokann3anus
T€HETUYECKOr0 MaTepralia B
KJeTKe. /leeHne KIeToK.
Pennuxkarmus JJTHK. OcHoBHas

JI0OTMa MOJIEKYJISIPHOM OMOJIOTHH.

Tpanckpunuus. TpaHciAnus.
Myranuu.

Dddekt OyThIIIOUHOTO
TOPJIBIIIKA U T€HETUYECKOE
pazHooOpasue. Uto Takoe
reHO0aHK? 3a4eM COXPaHsITh
TeHETUYECKUE PECYPCHI
pacteHuii? OCHOBHBIE CITIOCOOBI

YEJIOBEKOM MM
OJIOMAIIIHUBAKOTCA?
MOHO 11 CUUTATh
TapakaHa OJJOMAITHEHHBIM
KUBOTHBIM?».
[IpakTuueckas padbota
«MoaudukanmoHHas
W3MEHYHUBOCTH (JTUCTHS,
UTOJIKH C OJTHOTO
JIEPEBA)».

[IpakTuueckas padora
«I'eH — MHCTpyKLHUS 110
cOopKe KJIeTKH (Ha 6ucepe
WJTU KOHCTPYKTOPE)».
[TpakTuueckas padbota
«MyTarus Ha 6yTepopoe
(J1F000¥ 00BEKT U3
npenpiayien paboTsl, rae
M3MEHEHUE UHCTPYKLIUU
MPUBEIET K U3MEHEHHUIO
BHEIITHETO BU/IA
00BEKTa)».




COXpaHEHHsI TeHETHUCCKUX
pecypcoB pactenuii (€X Situ u in
situ).

3unauenue padot H.M. BaBunoga.

3aKOH TOMOJIOTHYECKUX PSAIOB.
L{eHTpBI TPOUCXOKIACHHUS
KyJbTypHBIX pactennii H.1.
Basunosa u I1.M. XXykoBckoro.
OCHOBHBIE METO/IBI CENEKIINH.
['ubpunnzanus. @opmsl 0TOOpA.
OcHOBHbIE HAIIPaBJIECHUS
CEJIEKLNU: YIyUIICHUE
YPOKANHOCTH, YCTOMUUBOCTH K
OMOTUYECKUM U a0UOTUYECKUM
(dhakTopam.

Ecth nmu xu3Hp B ipodupke?
BUOTEXHONOTHS KYJIbTYPHBIX
pacTeHuil.

Kak yenoBek MOxeT
MOAU(PUITUPOBATH PACTECHUS?
['eneTnveckoe peakTUPOBAHKE.
CoBpeMeHHBIE TTOAXO0IbI U
JIOCTUKEHUS TCHETUYECKOTO
pPEIAaKTUPOBAHUS PACTEHHUI.

[IpakTrueckas pabota 1o
rpynnaMm «OTKyaa Ha
HAIINX CTOJax
(PYKTBI/OBOIIIN/3ITAKNY.
[Ipaktruueckas paborta
«BripamuBaem ropox. Kak
MIPOBECTH CKPEIIUBAHUE Y
ropoxay.
HccnenoBatenbekast
pabota «BbIpammBanue
pacTeHul B IpOOUpPKE»
(MOHO BOCITIOJIb30BATHCS
pe3yabTaTaMu
MIPEIBLTYIIIX
HKCIIEPUMEHTOB 10
COCTaBJICHUIO
MATATETHHBIX PACTBOPOB
JUTSL pacTeHUM).
[IpakTuueckas padbota
«I"'eHOMHBIE HOKHUIIBI
(MomenupoBaHue padoTh
cuctembl CRISP-Cas)y.

Tema 7.
PacTruresanHas

npoaykuus (8 u)

Hanzemurbie U moa3eMHEIE
opraHnbl pactenuil. [Tober u
BUIOM3MEHEHHBII T00er
pactenuii. CiocoObl
Pa3MHOXKEHUS PACTCHH.
[TonsaTHe 0 KauecTBE MPOAYKTOB
nutanus. [IpoOnaemsr
KOHKYPEHITUU OT€YECTBEHHBIX
MPOAYKTOB MUTAHUS C
MMIOPTHBIMU. JIorucTHKa
JIOCTaBKH U CpeJICTBA
COXpaHEHHUS IPOJIYKTOB
MUTAHUSL.

MuKpo3eieHb: TOJIE3HOCTh U
TEXHOJIOTHSI.

XUMHUYECKUN aHAJIN3
npoaykuuu. OCHOBBI
CeKTpohOTOMETPHUHU.
[TorenuuomeTpus.
Xpomatorpadus.

[IpakTuueckas padora
«IIpenenpHoO MOMyCTUMBIE
koHteHTparuu (I11K) u
METOJIbI KOHTPOJIS
0€30MacHOCTH
pacTUTEIHHBIX IPOAYKTOB
TTUTAHUSY.
HccnenoBarenbckas
paboTta «O1neHka KayecTBa
BBIPAILIEHHOU
MUKpO3eJIeHn» (JI100
CBOs1, JINOO U3 Mara3uHa).
[IpakTruueckas pabota
«MeTo bl OLICHKH
KayeCTBa paCTUTEIBLHOMN
IPOAYKIIMH: XpPaHEHHE U
COXPAHHOCTb
MUTATETHHBIX BEIIECTBY
(mo noctynmHomMy
000pYyIOBaHUIO).
NccnenoBarenbekas




pabota «OmnpeneneHue
BuTamuHa C MeTo1oM
00OpaTHOTO TUTPOBAHUS B
TUTOJIaX Ha PA3HOM CPOKE
(cmocobe) XxpaHeHus.

Moayab «bnorexHosiorus» 7-8 kiaaccenl (68 yacoB)

TemMbl

OcHoBHOE coaep:xaHue

JlesiTeJILHOCTD
IIKOJIbHUKOB

Tema 1.
Buorexnogorus
4 v)

[ToHsiTHE OMOTEXHOJIOTUH. 3a4eM
YeJIOBEKY OMOTEXHOJIOTHH, B YEM
UX MPEUMYIIECTBO Mepe]]
XUMUYECKUM CUHTE30M. OCHOBHbBIE
OMO00OBEKTHI OMOTEXHOJIOTHH:
MIPOMBIIILJICHHBIC
MHUKPOOPTAaHU3MBI, KIIETKU U TKAaHU
pacTeHUH, )KUBOTHBIX M YEJIOBEKA,
OMoKaTaJIU3aTOPHI.

ChIpbe [u1si OMOCHHTE3a U OLICHKA
ero OMOJIOTUYECKOMN IIEHHOCTH.
OCHOBHBIE HCTOYHHKH YTJIEPOIA,
azora, pocdopa, MUKPOIJIEMEHTOB.
HccnenoBanrie HOBBIX HCTOYHUKOB
CBIPbsI (BKJIFOYAsi BOIIPOCHI €T0
MpeIBApUTENILHON 00pabOTKM),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHKCJI€ BKIFOYAIOITUX
OMOCTUMYIISITOPBI U IPYTHE
AJIIEMCHTHI YIIPABJICHUS U
ONITHUMM3AIIH IPOIIECCOB
onocuuTe3a. MeToanl
ONITUMU3AINH MUTATEIBHBIX CPE.

[IpakTuueckas padora
«IIpumepsbl
IPUMEHEHHSI
OHMOJIOTMYECKHUX
00BEKTOB B TBOEH
KUHI.

Tema 2.
Muxpoouosnorus
(12 v)

[TomoxeHne NPOKAPUOTOB B
CUCTEME OPTaHUYECKOTO MHUPA.
Ctpoenne 0akTepuambHOM KIETKH.
Knaccuduxarus 6axrepuii.
Mopdonorus 6akrepuii. IIpocteie
U CJIO’KHBIE METO/IbI OKPAIIMBAHUS
OakTepuii. U3MOIOTHS OAKTEPHIA:
NUTaHuE, AbIXaHUe, POCT U
pa3MHO)KeHre. 3HAKOMCTBO C
JIOMEHOM Apxeun
(3KCTpPEeMOPUITBHOCTD,
OCOOCHHOCTU CTPOCHHUS KIIETKH).

ITpakTuka.
JlaGopartopHnast pabota
«DuKCUpOBaHHbIE
npenaparsl 0akTepuil.
Onpenenenue GopMel
IIPEII0KEHHBIX
KYJIBTYp
MUKpPOOPIaHHU3MOB,
HCIIOJIB3Ys POCTON
METOJI OKPACKH».
Jlaboparopnas pabota
«Ornpenenenue Tuma




MO7I0YHOKHUCIOE U CHUPTOBOE
oposxenue. PoToTpodHbIE U
XeMOTpOQHBIC OaKTEPHUH.
Kunernueckoe onucanue npoiecca
pOCTa MUKPOOPTaHU3MOB.
DKCIOHEHIIMAIbHASI MOJIEIb POCTA.
Kunetuka rudenu
MHUKPOOPTaHU3MOB.

[Tatorennsie OakTepuu. YymHas
MajJoyuKa v yepHas CMEpTh,
00TyIU3M, CTOIOHSK, TYyOEepKYJIE3.
Ucropust 60pbOBI €
OaxkTepuaIbHBIMU UH(PEKITUSIMHU.
Boiina 6eckoHeuHoCTH:
AHTUOMOTHKH MTPOTUB OAKTEPUIA.
MexaHU3MBI JeCTBUH
aHTUOMOTUKOB. MeXKIIeTOuHasI
KOMMYHUKaIus 6akrepuil. YyBCTBO
KBOpYMaA.

[Ipumenenue Oakrepuit
yenoBekoM. Kunernyeckoe
OINMKCaHre OMOCUHTE3a MTPOYKTOB
MUKpooOpranu3mamu. bakrepuu,
KOTOpPBIE MOTYT pa3jararb
IJIACTHK.

Mukpoopranusmsl B
arpoOMOTEXHOJIOTHH.
HckyccTBEHHBIE acCOMALMH
PACTEHHI ¢ MUKPOOPTraHU3MaMH

KJIETOYHOU CTEHKU
METOJIOM OKPAIIMBAHUS
o I'pamy» (tipu
HaJIM4YHH PEAKTHBOB).
JlaGopatopHnast pabota
«IIpuroroBienne
MIPYKU3HEHHBIX
MpenaparoB
MOJIOYHOKHCITBIX
OakTepuin».
JlaGopatopHnast paboTa
«IToceB cMbIBa ¢ pyK Ha
yamku lletpm».
Jlaboparopnas pabota
«BblIeIeHne YncTon
KyJbTYpbl OaKTEpUId.
Merton pa3BeaeHUN.
MeTox ucTomarmIero
MITPUXay.
Jlaboparopnas pabota
«Mopdomnorudeckas
XapaKTePUCTHKA
BBIJICJICHHOW YMCTOM
KYJbTYPBI:
XapaKTePUCTHKA
KOJIOHUH, popma
OaxkTepuil, TUI
KJIETOYHOM CTECHKI.
JlaGopartopHnast paboTa
«CpaBHeHuE pocTa
MUKPOOPTaHU3MOB Ha
qarike 0e3 u ¢
n00aBIICHHUS
QHTUOMOTHUKOBY.
HccnenoBarenbckas
pabota «Ilouck
MUKPOOPTaHU3MOB
o0Jamarmux
AHTarOHUCTUYECKOMN
AKTUBHOCTBIOY.
Uccnenoarenbckas
pabota «Bbienenue
MOJIOYHOKHCIIBIX
OakTepui,
UCCJIEIOBAHKE X




aKTUBHOCTH.
HccnenoBarenbckas

paboTta «Brinenenue
OaKTepUii OJIC3HBIX
IUJIS. PACTEHUIN.

Tema 3.
JyKapuoTHYECKHUe
OPraHu3Mbl B
OMOTEeXHOJIOTHH
(mu1ecHeBbIe IPUOHI,
AP OAKH,
Bogopocian) (12 u)

[1necHeBbIie rpUObI MPOTYIIEHTHI
OMOJIOTUYECKU aKTUBHBIX BEUIECTB
OO6m1ast XxapakTepUCTUKA APOAOKEH
caxapomuueToB. Mcropus
VICIIOJIb30BaHUs APOKKEN B
TPAAUIITMOHHOU OMOTEXHOJIOTHUHU.
TexHoNIoruu BUHOAEUS U
XJIeOOTICUCHHS,
CHEUAaTN3UPOBAHHBIE PAChI
Jpoxxkeit. MeTabon3M JpoAOKe.
Peaxuust ciupToBOTr0 OpOKEHHUSI.
[lony4yeHre BTOPUYHBIX
MeTabO0JIMTOB B ApoicKax. poxoku
KaK MPOIyIIEHTHI OUOTOIIUB.
[TonyueHue 11e1eBbIX OCIKOB B
JPOKIKAX.

Oco0eHHOCTH BEereTaTUBHOTO
MIOJIOBOT'O PA3MHOXKEHUS Y
JIPOAOKEN, 3HAUECHNUE U3YUCHHUS
MHUTO3a U IUTOKUHE3A TSI
ONTUMU3AIUHU MPOIECCOB
KYJIbTUBUPOBAHUS IPOMOKEBBIX
ITAMMOB, TOHUMAHUS IPUYHH
MAaTOT€HHOCTH JIPOKKEN U TPUOOB,
MOMCKa MUIICHEHW (DYHTHIINIOB U
pa3pabOTKN HOBBIX JICKAPCTBEHHBIX
penaparos.

Bonopocnu — nepcneKTuBHbIN
O0OBEKT JIJIsi TPOU3BOJICTBA O€JIKa U
YTJIeBOJIOB. bUOTEXHOIOTHYECKHe
METO/IbI OYMCTKH TBEPIBIX,
KUIKAX OTXOJI0B U Ta3000pa3HBIX
OTXO/JI0B ITPOU3BOACTB. CTOUHBIC
BOJIbl. CXEMBbI OUHCTKHU.
buopunsTpsl, a3poTeHKH,
METaHTEHKH, OKCUTEHKH.
AKTHUBHBIN U U BXOJSIINE B HErO
MUKpOOpranusmbl. Mcronib3oBanue
BOJIOPOCJIEN B OUMCTKE CTOYHBIX
BO/I.

JlaGoparopnas paboTa
«IToacuert KeTok
TPOMOKEN B KaMepe
I'opsieBay.
JlaGopartopHnast pabota
«OOHapyxeHue
MPOJTYKTOB CIIUPTOBOTO
OpOIKEHHUSI: STUIIOBOTO
CIUPTA U YIJIEKUCIIOTO
raza.

JlaGopatopHnast pabota
«Habmronenue
Pa3MHOKCHHS
TPOMOKEBBIX KIICTOK.
[IpakTuueckas padora
«lTonyuenue TBOpoTa M
Kedupa Ha OCHOBE
MOJIOYHOKHCITBIX
OaxTepuii».
[IpakTuueckas padota
«OCHOBHBIE BUJIBI KBaca
U UX XapaKTEPUCTHKA)
«Jlpoxxu n
MOJIOYHOKHUCITIbIC
OakTepuu,
MIPUMEHSIEMBbIE IS
MIPOM3BOJICTBA KBACA.
[IpakTuueckas padota
«CpaBHUTEIBHBIN
aHaAJIN3 Pa3BUTHSI
JIPOAOKEHN B a9pOOHBIX U
aHa’pOOHBIX
YCIIOBUSX.
[TpakTudeckas padbota
«MeTo1pI OLIEeHKH
CBONCTB
XJIeOONEKapHBIX
TIPOFKKEH.
Ocobennoctu
MIPUMEHEHHUS




MIPECCOBAHHBIX,
CYIIIEHBIX U
WHCTaHTHBIX
TIPOFKAKE.
HccnenoBatenbckast
pabota «Bnusinue
(UBUKO-XMMUYECKIX
(haKTOpOB Ha Ka4eCTBO
OMOTEXHOJIOTHYECKON
npoayKiuu (KBac,
kedup, chip, XJ1€0 U
Ip.)».
HccnenoBarenbekas
pabota «Bnusinue
(UBUKO-XUMHUECKUX
(hakTOpOB Ha POCT
Bonopociu (Chlorella
vulgaris)».

Tema 4. HacnenctBeHHOCTD 1 [IpakTnueckas padora
HacaeancrBenHast N3MEHYNBOCTH — OCHOBHEIE «MoaudukanmonHas
uHpopmanus (8 u) | CBONCTBA KUBBIX OPraHU3MOB. U3MEHYHUBOCTD (JIUCThA,
N3menunBocTh. Buasl HUT'OJIKH C OJTHOT'O
U3MEHYHUBOCTb. JIEpEBa)».
I'en —MaTepuanbHbIi HOCUTEIb [TpakTuueckas pabora
HACJIEICTBEHHOCTH U «I"eH — MHCTPYKLIUS 110
n3MeHYnBOCTH. HyKkenHoBbIe cOOpKe KJIETKH (Ha
KUCIOTHI. JIokanu3zanus oucepe wim
Tr€HETUYECKOr0 MaTepuraa B KOHCTPYKTOPE)».
KJIeTKe. JleieHne KIeToK. [TpakTuueckas padbora
Permmmukanus JIHK. OcHoBHas «MyTtanus Ha
JIOTMa MOJIEKYJISIPHOW OWOJIOTHH. oyTepbpoae (sroboit
Tpanckpunuus. Tpancisuus. O0OBEKT U3 MPEbITYIICH
MyTranumu. padoTHI, TJIe K3MECHCHUE
MHCTPYKIIMU TPUBEIET
K U3MEHEHUIO
BHEIITHETO BUA
00BEKTA)».
Tema 5. [TonmoxeHne BUPYCOB B CUCTEME [TpocmoTtp
Bupycosorusi (6 4) | opranndeckoro mupa. CTpykTypau | JOKYMEHTAJILHOTO

XUMHYECKUH COCTAB BUPYCOB.
Knaccuduxkarus Bupycos.
Penponyxnus Bupycos. Bupycer -
BO30YIUTENN MH(PEKIIMOHHBIX
0one3Heil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,

¢bumpMa 0 BUpyCax.
[IpakTuueckas padoTa.
«Meton pa3BeneHun».
[TpakTnueckas padbora.
«TurpoBanue
Oaxktepuodaropy.




CBOMCTBA, MPUMEHEHHE.
buonorudeckue MeToabsl 00pHOBI €
BHUpYyCaMH.

Tema 6. 'ennast

OCHOBBI T€HHOM UHKEHEPUHU.

[IpakTuyeckas pabora

HHKEHEPHUSs U Bekropa. Cienmduaeckue «OH/IOHYKJI€a3bl
OMOTEXHOJIOTHH dbepMeHTHI OaKTepHUH. pecTpukiuu (padbota ¢
8 4) buotexHOIOTMH NPOLYKIHH HYKJICOTHIHBIMU
0eJIKOB B OaKTEpHUATIbHBIX MOCJIE0OBATEIBHOCTIMHA
KyJlbTypax. JloCTHKeHuUs: FeHHOM Ha Oymare)».
WHXEHEPUHN U OMOTEXHOJIOTUH. [IpakTuyeckas pabora
CRISPR/Cas — cuctema «I"eHHbIE HO)KHUIIBI -
aJalTUBHOTO UMMYHUTETA CRISPR/Cas
Oakrepumii u apxeit. 'MO. Metogsl | (MOJeINpOBaHHUE HA
noyderus: [ MO. Oymare)».
Urpa-guckyccus:
«Bprpaii rpaHT Ha
cozmanue | MOy.
Tema 7. JloMecTuKaus OCHOBHBIX Juckyccus
Bbuorexnosiorun B JIOMAIITHUX KUBOTHBIX; «/lomecTtukanusi, Bce 11
KUBOTHOBOJICTBE COBPEMEHHBIE SKCTIEPUMEHTHI I10 pacTeHus U KUBOTHBIE,
8 4) JIOMECTHUKAIIUU )KUBOTHBIX KOTOPBIE JKUBYT PAIOM
(Jicuia, HOpKa u Jp. — C YEJIOBEKOM UM
HKCIIEPUMEHTHI HAyYHOM HTKOJIBI OJIOMAILIHUBAKOTCS?
akaneMuka bemnsiena). MO>XHO i CUNTATh
CoBpeMeHHbIE METO/IBI B TapakaHa
YKUBOTHOBOJICTBE: TPAHCIUIAHTALIUS | OJIOMAITHEHHBIM
AMOPUOHOB, XUMEPHBIC KUBOTHBIE, | )KUBOTHBIM?).
KJIOHHPOBAHHUE. [TpakTudeckas pabota
OcHoOBHBIE 00JIE3HU KUBOTHBIX U «Meroauka
POJIb TATOTEHHBIX KIIOHUPOBAHUS
MHUKpPOOPTaHU3MOB M Mapa3uTOB B | (MOJAEIMPOBAHHE HA
pa3BuTHH 3a00JICBaHMI TOMAITHUX | Oymare).
YKUBOTHBIX U OCHOBHBIX MEpax [IpakTuueckas padota
O0pBOBI ¢ HUMU; POJIH TTOJIE3HBIX «CocTaBieHue palroHa
MUKPOCUMOHOHTOB B OPTaHU3ME MMATaHUS )KUBOTHOTO,
KUBOTHBIX. [TostoxkuTensHoe 1 pacyeT pacxo/ioB Ha
no004YHOE (OTPUILIATETHHOE) COJICPIKAHUEY.
BO3JICHCTBUH aHTUOMOTHUKOB Ha HccnenoBatenbekast
OpTaHU3M B XOJI€ JICUCHHSI pabota «OrneHka
YKUBOTHBIX; LIETTU U 3a7[a4H KaueCcTBa MOJIOYHOM
BeTepuHapuu. buorexnonorus MPOIYKIUI.
KOPMOBBIX IPENaparToB.
Tema 8. OCHOBHBIE METO/IbI CEIEKIINH. [IpakTuueckas padota

buorexHoJioruu B
pacTeHUeBOACTBE

['ubpuauzanus. Dopmer oTOOpA.
OCHOBHBIE HaNPaBJIEHUS

«BpIpaiuBaeM ropox.
Kak nposectu




(10 u)

CEJIEKIINU: YIyUIlIeHUE
YPOKANHOCTH, YCTOMYUBOCTH K
OMOTUYECKUM U A0MOTUYECKUM
(dhakTopam.

OCHOBHBIE TOAXObI CENEKIINU U
OMOTEXHOJIOTUH KYJIbTYPHBIX
pactenuit, [ uObpuamsanus,
OTJaJI€HHAs TMOpUan3anus,
HCKYCCTBEHHBIN 0TOOp, FETepO3uC,
TpaHcopmarlysi, MyTareHes,
TeHETUYECKOE PEIaKTUPOBAHUE).
Hcropus cenexuuu B Poccun u
MHUpE, UCTOPUS pa3BUTHUS
BAKHEMIINX COPTOB KYJbTYPHBIX
pacTeHuil.

Kak yenoBek MOxkeT
MOAUGHUIIUPOBATH PACTCHHUS?
['ennas unxenepus pacteHui: Yro
TaKO€ FeHEeTUYECKask HHXCHEPHUSI
pacteHuid. TpaHCreHHbIE PaCTEHUS.
Mertonp! nonyuyenusi. OOpazoBaHue
OIyXOJIEH Y paCTCHUM.
ArpobakTepuanbHas
tpanchopmarust: Ti-mma3zMuibl.
I'ensr T-JIHK. MosnekyiisspHO-
TeHETUYECKUE MEXaHU3MBI
TpaHcpopmaiuu. I'eneTnueckoe
penaktupoBanue. COBpeMEHHbIE
MOAXOJIbI U TOCTHKECHUS
T€HETUYECKOTO PEIaKTUPOBAHUS
pacTeHuil.

EcTb i s)u3Hb B ipodupke?
broTexHoIOorus KylnbTypHBIX
pacTeHuil.

CKpELIMBaHUE Y
ropoxay.
[IpakTuueckas padota
«I"eHOMHBIE HOXKHUIIBI
(MozenupoBaHue
pabOThI CUCTEMBI
CRISP-Cas).
Uccnenoarenbckas
pabota «BsipamuBanue
pacTeHuil B IPOOUPKE»
(MOHO
BOCITOJIb30BAThCS
pe3ysibTaTaMu
MIPEAbLTYIIHNX
AKCIIEPUMEHTOB T10
COCTaBJICHUIO
MTUTATEIIbHBIX
pPacTBOPOB ISt
pacTeHHid).

Moayab «MoJiekyJisipHble 0CHOBBI (pu3noJi0run u papmMakoaorun» 9 Kiaace

(68 yacoB)
TeMbI OcHOBHOe coiepkaHue JleATeJ IbHOCTD
IKOJbHUKOB
Tema 1. Beenenue. buorennnie anemenTnl: | MccienoBaTenbckas
dusnosiornyeckas opradoressl: O, C, N, H. pabora
xumus (20 9) AxTuBHBIE (hOpMBI KHCITIOpOaa, uX | «KonnuecTBeHHas

HOJIyYEHHUE, HEUTpaIn3alusl.
MakpoaneMeHTbl: NPOUEHT

OLCHKa COACPKAHUA
MHKPOIJICMCHTOB UJINU




COAEP>KaHUsI B OPTaHU3ME,
BEITIOJTHSIEMasT QyHKITHS,
COAEPKAHUE B MTPOAYKTAX MUTAHUS.
Ca2+ - cBa3bIBaroNIue OCIIKH,
JICTIOHUPOBAHUE KAJIbITHUA,
peryisiuus ypoBHS KaJblUs B
opraHu3Me: TOPMOHBI rovek. Mg —
CTpPOCHHE XJIOpoduIIa, ero
AKTHBALIMS COJIHEYHOW YHEPTUEH.
MHUKpO3IEMEHTBI: B KAKUX
MOJIEKYJIaX COJIEPIKATCH,
BbITIOTHsIEMast PYHKITHUS,

COACPKAHHUC B ITPOAYKTaX ITATAHHA.

[TocneacTBus nepeno3upoOBKU
MHKpO3JIeMeHTamu. Fe —
yCBaMBaEMbI€ TUIIbI COCTMHEHUIN
Kenesa. ['eMonporenHsl,
TeMOIIMAHKH, ITUTOXPOMBI. CU —
YCBOCHHE U TPAHCIIOPT MEJIH.
benku, conepxaniue Meab.
[TaTonornueckre CUHAPOMBI
Menke u BuiabcoHa, CBSI3aHHBIC C
MeTa00JIM3MOM MEIH.
Toxcu4HbIC 3JIEMEHTHI
[Tepnoauueckor CUCTEMBI JJIs
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPOAJIEMEHTOB Ha
JKUBBIC OPTaHU3MBbI.

Kupsl. 3abosieBanus YellOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
’KUPOBOTO OOMEHa.
JlucrunuaeMum.

VrineBoasl. 3a001eBaHus YEJIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMU
yriieBoiHOro oomeHa. CaxapHbli
nrader.

benku. Ctpoenue. 3a00aeBanus
YyeJIOBEKAa, CBA3aHHBIC C
HapyILIeHUIMHU OEJIKOBOT0 OOMEHa.
Oynkunu 6enkoB. GepMEHTHI.
Mexanusm aerictBus. Knaccol
(hepMEHTATUBHBIX PEAKIIHIA.
KodepmeHTsr.

BuTtaMuHbl KUPOPACTBOPUMBIE,
BojiopacTBopuMbIe. [IpeBpanienue

BUTAMMHOB B [TUIIEBBIX
IIPOJTYKTaX.
[IpakTHueckoe 3aHATHE
«KauecTBeHHBIE
peaKuuu Ha
OpraHUYECKHe
MOJIEKYJIBDY.
IIpakTueckoe 3aHsATHE
«JIeHaTypaIus OeIKOB»
IIpakTueckoe 3aHsATHE
«M3y4yeHne akTHBHOCTH
aMUIIa3bDy».
[IpakTrueckoe 3aHsATHE
«JInanus (kierouka

Tpayoe)».




BUTAMHHOB B aKTUBHBIE (DOPMBI
Ko(hepMEeHTOB. ABUTAMHHO3HI.
OCHOBHBIE TUITBI META0OIMYECKUX
peakuuii. buosHepreTuyeckue
rpoueccsl. I mukonus. Lukn
Kpebca. Llens nepenoca
ANEKTPOHOB. OKUCIIEHUE )KUPHBIX
kucioT. Katabonusm
aMUHOKHUCIIOT. [ TIFOKOHEOoTeHes.
CuHTe3 yriieBo10B, OEIKOB,
XKUpoB. MeTtabonuTuyeckue
3a0oneBanus. [Ipakrnueckoe
3aHSTHE: «pElICHUE 3a7a4 Ha
HSHEPreTUYECKUI OOMEH»

Krnetka. [loHsiTuEe MEMOpaHBI.
Oyakury MeMOpaH. Bus
TPAHCIIOPTA B KJIETKY.
MeMOpaHHbIE OPraHOUIbI.
3aboseBaHus CBA3aHHBIC C
HapyleHueM padoThl MEMOpaHHBIX
opraHesui, 60J€3HU HAKOTLICHUS.
THUIbI KOHTAKTOB MEXAY KJIETKAMH.
3HaYeHUE MEXKKIIETOUHON
KOMMYHUKALIUU JJI51 310POBbSI
opraHu3ma.

Snpo. YpoBHH ynakOBKH
XpOMAaTHHAa. XpOMOCOMHBIE
tepputopun. HemeMOpanHbie
OpraHOW/IBI.

Tema 2.
MouexyasipHast
ouoJiorus (20 u)

OCHOBHBIE BEXU Pa3BUTHUS
MOJIEKYJIIPHOM OMOJIOTHH.
HyxkJienHOBBIE KHUCIIOTHI.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS.
Marpuunsie cuHTE3bI. Perumkanms
— OCHOBA KJIETOYHOT'O JICJIEHUS.
[TpuHIUIIBI pETUTMKALIVH.
Myranuu. YTo BbI3BIBAECT
n3meHenus B crpoenuu JHK.
[IpyHLMIBI penapanum.
TpaHckpumnus.

I'enetnueckuii koa. Tpancisiuus.
Opranuzanusi reHoMa BUPYCOB
[IpoTHBOBHPYCHBIE CPEACTBA,
MEXaHHU3MBbI UX JIEUCTBUA.
Opranu3anus reHoma OakTepuii

[TpakTuueckas padbota
«Brigenenne JIHK u3
OanaHay.
[IpakTuueckas padota
«Mopens [IHK-
OpHUTaAMI.
[TpakTudeckas padota
«Omnpenenenue
KauecTBa MpernapaTon
JIHK ¢ momoripro
CHEKTPOHOTOMETPUI
(npu HanTU4UHUH
000pyI0BaHUSA).
[IpakTuueckas padota
«PermnukatuBHast
MallliHa (Uurpa-




AHTHOaKTEpHUATIbHBIE MPENapaThl.
OpraHuzanusi reHoMa 3yKaproT
['eHOMHOE peaKTUpOBaHUE.

JIEMOHCTPALINS )».
[IpakTuyeckas pabora
«ITP (Mmonens
amMIuTuuKaIus Ha
Oymare)».
[IpakTuyeckas paborta
«Cua mpoMoTopay.
[IpakTuyeckas pabora
«Pemienue 3a1ay Ha
TEHETUYECKUN KO,
[IpakTuueckas padora
«DosguHT OEIKOBY.
Uccnenoarenbckas
pabota
«Pacnpoctpanenue
AHTUOUOTUKOPE3UCTEHT
HBIX OaKTepUii».
[IpakTuueckas padora
«Pabota B
COBPEMEHHBIX
TeHeTUYECKUX 0azax
na"Hbix. [IpoBenenue
In silico ananm3a

MOCJIEA0BATEIbHOCTEN
TEHOB.
Tema 3. [Tonarue o nekapcrBax. [Ipuanune! | MccnenoBarensckas
dapmakosorus MOJIX0/1a K TOMCKY HOBBIX paboTta «KcnepuMeHTa
(28 u) JIEKAPCTBEHHBIX CPEJICTB. 10 OIPEAEIICHUIO

CKpUHMHT U €70 METO/IbI.

[Tyt BBenenus JIC.
dapMaKOKHHETHKA JIEKAPCTBEHHBIX
BelecTB. BecackiBaHue
(abcopOrus) exapcTB. OCHOBHBIC
MEXaHU3MbI BCAChIBaHUSI.
TpaHCIIOPT JIEKAPCTBEHHBIX
BellecTB. ['eHbl ¥ OeNku nmepBoi
dazb1 Onotpancdopmaruu. [lytu
BBIBEJICHUS JICKAPCTB U3
opraHu3Ma. JKCKpeuus u
anmuMUHAIMS. [ 'eHbl 1 Oenku
BTOpPOH (ha3pl OnoTpanchopmarmm.
dapmakoauHaMuka. [ maBHoe n
mo609YHOE, pe30pOTUBHOE U
MECTHOE, TIPSIMOE, HETIPSIMOE |
pedeKkTopHOE IeHCTBHE.

TOKCUYHOCTH BCILICCTB
Ha apTeMUIUSIX.
[TpakTudeckas padota
«Kapra skcnipeccun
10(haMUHOBBIX U
CEPOTOHHUHOBBIX
pELenTOPOB B MO3Ie
MBIIIICH.
HccnenoBarenbckas
pabota
«IloBeneHueckue TECThI
Ha prIOkax Danio rario.
CseTno-teMHas
Kamepay.
HccnenoBartenbckas
pabota
«IToBenmeHueckue TECTHI




Bupl B3anMoA€CTBUSA JIEKAPCTB.
CuHeprusM U aHTaroHU3M Npu
COBMECTHOM JIEVCTBUU
JIEKapCTBEHHBIX BEILIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHAIMHT.
THUMbI KIETOYHBIX PELENITOPOB.
MeMOpaHHbIe: HOHHBIE KaHAJbI,
KaTAJIUTUYECKHUE U COIIPSKEHHBIE C
G-6enkamu; BHYyTPUKICTOUHBIC:
LHUATOIJIA3MAaTUYECKHUE U SIICPHBIE.
MexaHu3MBbl TUTaHA-PELEITOPHOTO
B3auMOJIeHCTBUS. CENEKTUBHOCTh
(130MpaTenbHOCTD) NEHCTBUS,
CBSI3b «XMMHUYECKasi CTPYKTypa —
(dhapMakosioruyeckasi akTHUBHOCTb
BEILIECTBY»

PapMaKOJIOTUIECKON MOLYJIALIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MoJieKyJIspHbIN
MEXaHWU3M JICUCTBUS U
(dhapmakosioruyeckue cBoricTra M-
XOJIMHOOJIOKATOPOB,
raHTIM00JIOKATOPOB U
KypapenogoOHbIX CPEJCTB.
®apMaKoJOruuecKas peryisiuus
AKTUBHOCTHU aJJPEHEPTUUECKOTO
cuHarca. AIpeHOMHMETHUKH,
aJipeHO0JI0KATOPHI,
CUMITaTOJIUTHUKHU.

MonexynspHas papMakoIoTHs
AHTUAJIJIEPTUYECKUX CPEJICTB.
['ucTaMUHOBBIE PELIENITOPHI: TUTTHI,
MOJIEKYJISIpHAsT OpTaHU3aIIHS.
Crabunmuzatopbl MEMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIM MEXaHU3M
JIENCTBHUS, OCOOCHHOCTH
KIIMHUYECKOTO MPUMEHEHUSI, TOUKH
TIPUJIOKEHUS JTCUCTBUSA
WHTUOUTOPOB JIMITHTHBIX
MEIMaTOPOB.

MexaHu3M IeUCcTBUS U
MIPUMEHEHUE TIPEnapaTos,
CTUMYJIUPYIOIIUX TPOLIECCHI
uMMyHuTeTa. DapMaKoIoruiecKkas

Ha prIOKax Danio rario.
OTKpbITOE TIOJIEY.
Uccnenoarenbckas
pabora
«IloBeneHueckue TECThI
Ha priOkax Danio rario.
CraiiHOe TOBECHHUE.
[IpakTuueckas paborta
«BnusiHue agpeHanvna
Ha CepJICUHbIe
COKpAIIEeHUS
(mporpammHoe
oOecrieueHue)».
[IpakTuueckas padora
«l'ucromornueckue
npenapaTbl UIMMYHHOM
CUCTEMBD».
[IpakTuueckas padora
«l'ucromornyeckue
npenaparbl HEPBHOM
CUCTEMBD».




XapaKTEPUCTUKA UHTEPIECUKUHOB:
MOJIyYEHHE, MEXAHU3M JICUCTBUS,
npuMeHeHne. OCHOBBI
aTo(U3HOIOTHN OCTPOHA30BOTO
OTBETA, MEJNALUS BOCIIAJICHHUSI.
MonekyIsipHbIA MEXaHU3M
MMPOTUBOBOCTIAIUTEIIBHOTO
NEeNUCTBUS
TIIFOKOKOPTUKOCTEPOU/IOB,
HECTEPOUIHBIX
MIPOTUBOBOCIAJIUTEIIBHBIX CPEJCTB.
[ToHATHE O HAPKO3€ U HAPKO3HBIX
npenapatax. Knerounslii u
HEPBHBIN HAPKO3.
dapmakoioruiecKkas
XapaKTEPUCTHUKA OTAEIIbHBIX TPYIIII
HApPKO3HBIX CPEJICTB.
ITocnenoBaTeIpLHOCTE AEHCTBUS HA
LEHTPAIBHYIO CUCTEMY.
Du3NoJOru4ecKuii CoH; (as3bl CHA.
Buasl Hapymienuit cHa [lonsitue o
MEIMKAMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TUTTHOTHKAX).

MonekynspHble acleKThl
Houuuenuu. OnuatHble
pELENnTOPhI, UX THUIIHIL.
DHkehaTuHbl U SHITOPPUHBI -
SHJOT€HHbBIE JINTAH Il ONTUATHBIX
PELENTOPOB.

AHTHUIICUXOTHYECKOEC JICHCTBHE,
BIIUSIHKE HA (DYHKIIMIO
AKCTpANUPAMUIHON CUCTEMBI,
AMOIMOHAIIbHYIO cpepy, PBOTHBIN
LIEHTP, ApTEPUATILHOE JIaBJICHUE,
LHEHTP TEPMOPETYJISALINH.
MouekyspHbIE MEXaHU3MBI
JIEUCTBUSI HEUPOJIETITUKOB,
BIIUSIHUE Ha J0()aMUHOBBIE,
CEPOTOHUHOBBIE, AAPEHO- U
TMCTAMHUHOBBIE PELIENTOPHI, UX
JICVCTBHUE HA KIIETOYHbIC
MeMOpaHbI, Ha IETIOHUPOBAHUE
TKaHEBBIX MOHOAMHHOB.
[loTeHuman-3aBUCUMbIC HATPUEBBIC




KaHaJIbl KaK MHUIIICHU I{GﬁCTBHH
MECTHBIX aHeCTeTHKOB. CIIOCOOBI
I/IHFI/I6I/IpOBaHI/I$I IIOTCHIIMAJI-
3aBHUCUMBIX HATPUCBBIX KaHAJIOB
MCCTHBIMH aHCCTCTHUKAMM.

Monyab «MoJieKyJasipHbIe OCHOBBI cejieknnny 9 kiaacc (68 yacos)

Tembl OcHoBHOE coaep:kaHne JeATeIbHOCTD
HIKOJIbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHUS [IpakTuueckas padora
MouiexkyJasipHast MOJIEKYJISIPHOM OMOJIOTHH. «Bpiaenenue JIHK n3
ounostorus (20 u) HyxkJieMHOBBIE KUCIIOTHI. OaHaHay.
OCHOBHBIE IPUHLIUIIBI CTPOEHUS. [IpakTuueckas padota
Marpuunsie cuHTe3bl. Permukanus | «Mogens JIHK-
— OCHOBA KJIETOYHOTI'O JIE€JICHUS. OpUTaMu».
[IpyHLIMOBI pETUTUKAIIH. [IpakTuueckas padora
Mytauuu. YTo BbI3BIBACT «OnpeneneHue
n3MeHeHus B ctpoenuu JJHK. KauyeCcTBa MPEMapaToB
[IpyHLIMIBI perapanum. JHK ¢ nomorpsro
Tpanckpunius. I eneTnueckuit CHEKTPOHOTOMETPUI
koJ. Opranusaiusi reHoMa BUPYCOB | (TMpY HATUYUH
IIpoTHBOBHUPYCHBIE CPEACTBA, 000py/IOBaHus).
MEXAHU3MBI UX JCHCTBUA. [IpakTuueckas padbota
Opranuzaiusi TeHoMa OakTepuit «PermmkaTuBHas
AHTHOaKTEpUaIbHBIC TPEMapaThl. | MalIMHA (UTpa-
Opranuzanus reHoma 3yKapuoT JEMOHCTPALIHS)».
['eHOMHOE peTaKTUPOBAHHUE. [IpakTuueckas pabora
« TP (Mmomens
aMITi(puKamnys Ha
Oymare)».

[IpakTuueckas padota
«Cuna nmpomMoTopay.
[TpakTuyeckas pabota
«Pemienue 3a1a4y Ha
TEHETUYECKUN KOJ.
Tpancasuus».
[TpakTuueckas padbota
«DonauHT OEITKOBY.
Hccnenosatenbckast
pabota
«Pacnpocrpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTepUii».
[IpakTuueckas padora




«PaboTa B 0BpeMeHHBIX
reHEeTHYECKuX 0a3zax
naHHbIX. [IpoBenenune
In silico ananuza

IIOCJIEI0BATEILHOCTEN
T€HOB.
Tema 2. IIpenmert renetuku. Kpatkas Ponesas urpa
MouiekyJsipHbIe HCTOPUS PA3BUTHS NIPEACTABICHUS | «AJUIEIN.
OCHOBBI I'€HETHKHU O HACIIEJICTBEHHOCTH. HccenenoBarenbekuii
(20 v) OT reHa x npu3HaKy: Kak poeKT MyTareHHbIe
packpacuTs koTa. Yto Takoe (akTopsbl.

npusHak? [yt OT rena no
npu3Haka. Myramnuu. AJiend.
['eTepOo3uroTsl 1 TOMO3UTOTHI.
JIOMUHaHTHBIE U PELIECCUBHBIE
aJuIesu.

['eHBI CTPOAT OpraHu3M.
BxitoueHue v BHIKIIIOUCHHE
Oomp1I0oro Habopa renoB. Kak
KJICTKY TOHUMAIOT, KaK1€ TeHbI
JOJDKHBI paboTaTh.

JIuCcKkpeTHOE HACTEOBAHUE
MPU3HAKOB. 3aKOHbI MeH1ens:
OJIVH I'€H - OJIMH Npu3HakK. Cxema
CKpEIIMBaHUA. 3aKOH
eAMHO00pa3usi TMOPHIOB IIEPBOTO
MTOKOJIEHNA. 3aKOH PaCUIEIVICHUS
MpU3HaKa BO BTOPOM MOKOJICHUHU.
3akoHbl MeHaens: HECKOJILKO
I'€HOB - HECKOJIBKO MPU3HAKOB.
JIuruOpuaHOE CKpelBaHuUe.
HezaBucumoe pacxoxaeHue
xpomocoM. CerieHHoe
HacJeI0BaHUE.

B3anmoneicTere reHoB.
AJNENBHOE U HEAJIENIBHOE.
Onpenenenue nosna. [lomoBeie
XpoMOCcOMBI. CaMIIbl U CAMKH.
Brnustnue ¢pakTopoB okpyxaroien
cpeapl. XpOMOCOMHOE
onpezaeneHue noja. [lonossie
xpoMocombl. [IpobGiema
JOTIOJIHUTENBHOU X-XPOMOCOMBI Y
KEHIIMH. Tpex1uBeTHbIE KOLIKH.

Ponesas urpa «Cynb0a
KJIETKW». [ 'eHbI-
MepeKII0YaTENH.
[IpakTrueckoe 3a1aHue
«AJTOPUTMBI JJIs
KJIETOK.
[IpaxkTHueckoe 3aaanue
«Enunoobpasue
MIEPBOIrO TOKOJICHUSI.
IIpakTuyeckoe 3a1anue
«Pacmermienue Bo
BTOPOM IOKOJICHUI.
UccnenoBarenbckuit
MPOEKT «3aKkoHbI I
Menpaens B
AKCIIEPUMEHTE.
[IpakTHueckoe 3aganue
«Pemerka [leHHEeTaY.
[IpakTrueckoe 3amanue
«HacnenoBanue,
CLETIJICHHOE C TTOJIOMY.
[IpakTrueckoe 3aHsaTHE
«B3anmoaencTBus
re€HOB (MOJEINPOBAHUE
CHUHTE3a U TPAHCIIOPTa
IIUTMEHTA B KIIETKY )».




Tema 3.
MoJiekyJsipHbI€e
OCHOBBI CeJICKIIUMN
(28 4)

['eHbl B Oy ASUUAX: BETUKOE
paBHoBecue. [lonymsanus. YacToTsl
BCTPEYAEMOCTH MPHU3HAKA U
ajutena. Y paBHeHue Xapau-
Baiin6epra. [Tonynsiuu
MEHSIIOTCSI: YUCJIIEHHOCTb,
MUTpaIys U BEIOOp CyTpyTa.
DakTOpbl, KOTOPHIE BBIBOJAT
MOMYJISILIUIO U3 PaBHOBECUS XapIu-
Baitn6epra. UuciaeHHocTh
nonyJisiuu. Ponesas urpa
«Iddext ocHoBatens». perd
reHoB. Myrauuu. Hecirywalinoe
ckpemuBanue. M3onsauus.
[lomynsiuuy MEHSIOTCS:
€CTECTBEHHBII 0TOOp. MexaHu3m
JIEUCTBUS €CTECTBEHHOTO 0TOOpA.
JIBrky1mii oTo0p.
Monuduxarmontas
M3MEHYUBOCTh. CTaTUCTUUECKHUE
0COOEHHOCTH MOJIU(PUKATNOHHOM
n3MeHYnBocTH. HacienoBanue
KOJINYECTBEHHBIX MPU3HAKOB.
KonnuecTBeHHBIE TPU3HAKHY.
CpenoBas U3BMEHYUBOCTh
npu3Haka. Kosapduument
HACJIEYeMOCTHU npu3Haka. OTBeT
Ha 0TOOp. [lonck reHoB
KOJIMYECTBEHHBIX MPU3HAKOB.
OHOHYKIEOTUIHBIC BAPUAHTHI
reHoB. JIHK-uumn. [ToaHoreHoMHBIM
aHaJIN3 acCOlMaIlUM.

«OMBI» HaJ T€HOMOM.
[Toctrenomuas spa. O6paTtHas
reHeTuka. «OMUKCHBIE»
uccnenosanus. [Iporeom,
MeTabosoM. JloMmecTHKaIus 1
LEHTPbI TEHETUYECKOTO
pazHooOpa3sus. [Toncku pacTeHuii ¢
«XOPOIIUMMY MPU3HAKAMU IS
yenoBeka. LleHTpbl reHeTUYeCcKoTo
pazHooOpa3us. Hukomnait UBaHOBHUY
Basunos. Cenexuus.
KoMOuHnanmonHas u rubpuiHas
cenekuus. ['ereposuc.

[IpakTrueckoe 3a1anue
«YacroTnl anjenen,
T€HOTUIIOB U
(EeHOTHITOBY.
Uccnenoparenbckuii
IIPOEKT «AHAIIN3
T€HETUYECKOMN
CTPYKTYPBbI MOMYISIIAN
(Ha OCHOBE 3aKOHA
Xapnau-Baiinbepra)y.
Ponesas urpa «93ddext
OyTBUIOUYHOTO
TOPJIBIIITKA.

PosneBas urpa
«EcTecTBEHHBIN
oTOOpPY.
HccnenoBarensckue
paboThI
«MoaudukanmonHas
W3MEHYUBOCTh
PaCTEHHI B Ipesiesax
BallIero Mecra
KUTEIIbCTBAY.
IIpakTueckoe 3aganue
«ATPOHOMBD».
[IpakTraeckoe 3a1anue
«I'omonornueckue
PAIBI HACIEICTBEHHOU
W3MEHYUBOCTH.




CoXpaHUTh ¥ U3YUUTH T€HBI, YTOOBI
MeHATh Oynyuiee. Kak nmpaBuibHO
XpaHuTh reHbl. Komteknuun
TF€HETUYECKUX PECYPCOB PACTEHHM.
[TpakTukym u/unu
MCCIIEN0BATEIbCKUI MTPOEKT:
MeToabl KyTbTUBHPOBAHHS IN VItro
JUISL COXPAHEHUS T€HETUYECKUX
PECYPCOB PACTCHUH U JJI51
YCKOPEHHOU CEJIEKIINU
I'eHeTnueCckue LEHTPHI B HALLIEH
crpaHe. ['1e 3aHnumarorcs
T€HETUKON U TCHOMMKOW TS HY KT
CEIBCKOTO X035 MCTBA.
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