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oe 010/keTHOE 0011e00PPRTEILHECGIROKFEHNEe CamapcKoii o6aacTu

cpeanss 06me06pa3OBaTeanaﬂ HIKoJ1a C. Kpacnoe ITocenenue

MYHUIUNIAJBbHOIr0 paiiona EaxoBckuit Camapckoit o01acTu

PACCMOTPEHO I[TPOBEPEHO YTBEPXIAIO
Ha 3acenanuu IIIMO 3amecTuTeNnb TUPEKTOopa Mo Hupexrop '6OY COLI c.
IIporokom Nel YBP Kpacnoe Ilocenenue
oT «31» aBrycra 2026 1. /lytoBa O.M./ /Ycanosa C.I'./
PykoBoautens [IIMO «31» aBrycra 2026 1. [Tpuxka3 Ne 45-o1 ot
/JlunoBast H.A./ «31»asrycra 2026 r.
PABOYASA ITPOT'PAMMA

10 BHEYPOUHOM JEATEJILHOCTU

Hampasnenue: BJl, HampaBieHHas Ha OpraHU3alMOHHOE O0ECTCUYeHHE Y4eOHOM

ACATCIBHOCTH, OCYIICCTBJICHUC HGH&FOFHHGCKOﬁ MNOAACPIKKHN COIHAIN3aITN

00VYarOIINXCS

HaszBanue mnporpammbl: «buosorus, 5-9 knacc. ITpoekTHO-MccaenoBaTenbcKas

ACATCIBbHOCTB)

Knacc 5-9

KonmdectBo yacoB o yueOHOMy miiany: 5-9 knaccel o 1 yacy B Hegento (34 yaca

B I'OJ).



COJEPXAHUME

IMosicHUTe/ILHAS 3aMHCKA

AKTYanbpHOCTh ¥ HA3HAYEHUE TIPOTPAMMBbI

BapuaHTsl peanuzanuu nporpaMMbl 1 (POPMBI IPOBEICHUS 3aHITHIA

B3anMocBs3b ¢ MporpaMMoi BOCTIUTAHUS

OcoOeHHOCTH padOTHI Mearora Mo nporpamme

Coaep:xaHue Kypca BHEYPOUHOI 1eATeJIbHOCTH

Moayns  «Kak  XKMBOTHBIE W pacT€HUs  MPHUCIOCAOIUBAIOTCS
(aBoITFOITMOHHA K0JI0THs) 5-6 Kitaccel (34 yaca)

Monynbs «OCHOBBI paCTEHHEBOICTBa» 7-8 Kitacchl (68 4acoB)

Monynbs «brorexnonorum» 7-8 kimaccel (68 yacoB)

Monyns «MonekynspHble OCHOBBI (PU3HOJIOTHU U hapMaKoIorum» 9 Kiacc
(68 yacon)

Monyns «MonexkyIsipHbIE OCHOBBI celeKIum» 9 kiace (68 yacos)

I[lnanupyembie  pe3yJbTaThI OCBOEHWUSI Kypca  BHEYPOUHOM
e TeJIbHOCTH

JIMYHOCTHBIE Pe3yIbTATHI

MetanpeaMeTHbIE pe3yIbTaThI

[TpenmMeTHBIC pe3yabTaThI

TemaTnveckoe MIIAHUPOBAHME

Moayns  «Kak  KMBOTHBIE W pacT€HUs  MPHUCIOCAOIUBAIOTCS
(aBOMIOIIMOHHAA dKoJoTHus) 5-6 Kiaccel (34 yaca)

Mopynb «OCHOBBI pacTEHHEBOACTBa» 7-8 Kitacchl (68 yacoB)

Monaynb «buotexHonorun» 7-8 kiaccel (68 4acoB)

Monyns «MonekynspHble OCHOBBI (PM3HOJIOTHH U hapMaKoIorum» 9 Kiacc
(68 yacon)

Monynb «MonekysipHblE OCHOBBI ceeKIun» 9 kiacc (68 yacos)



MNOACHUTEJIBHASA 3AIINCKA

AKTYaJIbHOCTh ¥ Ha3HAYeHH e MPOTrPaAMMBI.

[Iporpamma pa3zpaboTaHa B COOTBETCTBUM C TpeOoBaHUsIMU DenepanibHOro
rOCyJapCTBEHHOr0  00pa30oBaTENbHOIO  CTaHJAapTa  OCHOBHOTO  OOIIEro
o0pa3oBaHus, OPUECHTUPOBAHA Ha OOECIeYEHHE WHIUBUAYAIBHBIX MOTPEOHOCTEM
oOydaromuxcsd W HampaBleHa Ha JOCTWKEHUE IUIAHUPYEMBIX pPe3yJbTaToOB
OCBOCHHMSI TPOrpaMMbl OCHOBHOTO 00Iero 00pa3oBaHUs C Y4eTOM BbIOOpa
Y4aCTHUKaMU 00pa30BaTEIbHBIX OTHOLICHUN KYypCOB BHEYPOUYHOW JAESITENbHOCTH.
DT0 MO3BOJSET 00ECIEUUTh EAMHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC Bo Bcem
MPOCTPAHCTBE MIKOJIBHOTO OOpa3oBaHWsA: HE TOJIBKO HA ypOKE, HO U 3a €ro
npeaeIamu.

AKTYyanbHOCTh peaju3allud JaHHOW MporpaMMbl OO0yCIIOBJIEHA CaMou
OCOOCHHOCTBIO MPOEKTHO-UCCIIEAOBATEIbCKON NEATEIBHOCTH. JTa JEATEIBHOCTD
JISKUT B OCHOBE IMO3HABATEJIBHOI'O MHTEpeca peOeHKa, SIBISIETCS 3aJJ0rOM YMEHMS
IUIAHUPOBATh JIHOOBIE JEHCTBUS WM BAXKHBIM YCJIOBUEM YCIICIIHON peaau3aluu
uaeil. JlroOble HW3MEHEHUsT COBPEMEHHOrO OOIECTBAa CBSI3aHbI C MPOEKTaMU H
UCCJEIOBAHUSIMU — B HayKe, TBOpPYECTBE, OW3Hece, OOIECTBEHHOW JKHU3HHU.
[Io3TOMy BaXHBIM JIIEMEHTOM PAa3BUTHSA JIMYHOCTH OOYYalOIIErocsl SBIISETCS
(dbopMHpOBaHHE OCHOBHBIX HABBIKOB MTPOEKTHO-UCCIEA0BATEIIbCKON IEATETbHOCTH.

[Iporpammoii IPEAYCMOTPEHO dbopmupoBaHue COBPEMEHHOIO
TEOPETUYECKOTO0 YPOBHS 3HAHMM, a TaKKe M NPAKTUYECKOTO OMbITa paboThI C
7abopaTopHbIM  000PYJIOBAaHHWEM, OBJIQJICHUE MPUEMaMU HCCIIEI0BATEIbCKON
nesTenbHOCTH.  MeToapl  opraHM3anuu  00pa3oBaTebHOM W Hay4HO-
WCCJIEIOBATENILCKOM  JIEATEIBbHOCTH  TMPEAyCMaTpuBalOT  (OPMHpPOBAHUE Y
o0yJaroumxcs HECTAaH/IAPTHOTO TBOPYECKOTO MBIIUICHHUS, CBOOO/TBI
CaMOBBIPAKEHUS U UHIUBUIYAIBHOCTH CYKJICHHI.

JUist moJIHOTO yyeTa MoTpeOHOCTEN ydallluXcsi B MPOrpaMMe HCHOJIb3YyeTCs
nuddepeHIUpOBaHHBIA TOAX0/, YTO CTUMYJIUPYET Yy4Yallerocs K YBEIMYCHHIO
NOTPEOHOCTH B  WHIUMBUIYAIbHOW, MHTEIJIEKTYalbHOM W TO3HABaTEIbHOM
JESATENbHOCTH U Pa3BUTHIO HAyYHO-UCCIEOBATEIbCKUX HaBBIKOB. [Iporpamma
CTaHET BOCTPEOOBAaHHOW B MEPBYIO O4YEpeIb UIKOJIbHUKAMHU, KOTOpPHIE HMEIOT
CTOMKHM HMHTEPEC M COOTBETCTBYIOLIYIO MOTHBALUIO K H3YYEHUIO MPEIMETOB
€CTECTBEHHO-HAYYHOIO [IUKJIA, ECTECTBEHHBIM HAyKaM U TEXHOJOTHSIM.

B OJIPOCTKOBOM BO3pacTe yyammecs POSIBIISIIOT CBOIO
3aMHTEPECOBAHHOCTh B TOM WJIM MHOW O0JIACTH 3HAHWM, HAYYHOM HAMpaBICHUU
i  OpodecCUOHATBHOM  NEeATeNbHOCTH. TakuM  00pa3oM  MPOUCXOIUT
dhopMupOBaHHE TTO3HABATEIFHON 1 MPO(ECCHOHANBHON COCTABIISIONICH JTUIYHOCTH,
MOMOTaeT y4YaleMycss B ONpEAeNCHUH OyIylero >MXWU3HEHHOT0 MyTH U B
npo(ecCUOHaIBbHOM BBIOOpE TMOCIE€ OKOH4YaHud IKojbl. IlomoOHOro poga
3aMHTEPECOBAHHOCTh CTUMYJIMPYET IMOCTOSIHHOE YKEJIaHUE IIKOJbHUKA K TO3HAHUIO
HOBOT'0, PACHIMPEHUIO U YTIyOJEHUI0 COOTBETCTBYIOMIMX 3HAHWUM, U MOJYUYEHUIO
HOBBIX B TOM YHCJI€ MPAKTUYECKUX HABBIKOB, a TAKKE MOTHUBUPYET ydallerocs Ha
poOpUECHTAITHIO.

[Iporpamma HareneHa Ha TOMOIIs PEOCHKY B OCBOCHHH OCHOB OpraHu3aliuu
U OCYIIECTBIIEHUS COOCTBEHHON MPOEKTHO-UCCIEA0BATENHCKON NIEATEIbHOCTH, a



TaK)Ke B MPUOOPETEHNN HEOOXOIUMOTO OMBITA AJI paOOThl HA/l MHANBUIYATEHBIM
WCCJICIOBAHUEM WM MPOEKTOM. [IporpamMma MOMOKET IIKOJRHUKY B Oolee
r1yOOKOM M3YUYEHHH WHTEPECYIOIIeH ero 00JIacTu €CTeCTBEHHBIX HAyK, a TAaKXKE B
MPUOOPETECHUH BaKHBIX COIMMAIBLHBIX HABBIKOB, HEOOXOIUMBIX JIJISl POTYKTHBHOM
coluanu3anii 1 GOPMHUPOBAHHSI TPAKIAHCKON MO3UIUU:

— HaBBIKa CAMOCTOSITEILHOTO DEIIECHUS aKTyaJbHBIX HCCIEA0BATEIBCKUX
WA TIPAKTUYECKUX 3a/1a4, BKIIOYAIOIIETO B ce0sl yMEHHE BHIETh U aHAIM3UPOBATh
npoOJieMbl, HYXIAIOIIUECs B PEIICHWH, YMEHHE JeTAIbHO MpopabdaThiBaTh H
peaNn30BBIBaTh CHOCOOBI PabOThl ¢ HUMHU, YMEHHE IUJIAaHUPOBATH COOCTBEHHYIO
paboTy M CaMOCTOSITENIbHO KOHTPOJUPOBATh CBOE IMPOJBMKEHHE K KEIaeMOMY
pe3ynbTary;

— HaBbIKa T€HEPHUPOBaHUA U OPOpMIICHUST COOCTBEHHBIX HJIEH, 00JIeUeHUS
uX B yI0OHYIO JJIsl pacripocTpanenus Gpopmy;

— - HaBBIKA YBAXUTEJIHHOTO OTHOIIEHUS K UYXXUM B3TJISAAM U HUIACHM,
opopMieHHBIM B paboTax APYTHX JIIOJACH, APYTHX aBTOPOB — BIIAJICTIBICB
MHTEIJICKTYaJIbHOW COOCTBEHHOCTH;

— HaBblKa MYOJIMYHOIO BBICTYIUIEHHMS Tiepell OOJIbIION ayJIuTOpUEH,
apTyMEHTHUPOBAHMSI W OTCTAaWBAaHHS CBOCW TOYKH 3PEHHUS, OTBETOB HAa BOIPOCHI
CBEPCTHUKOB M B3POCIBIX, YOSKICHHUS JPYTHX B CBOCH MPaBOTE, MPOJBIIKCHHSI
CBOUX HUACH;

— HaBblKa paboThl CO  CHEIUAIU3UPOBAHHBIMU  KOMIIBIOTEPHBIMU
nmporpaMmamu, JabopaTOpHbIM 000pY/IOBaHHWEM, TEXHUYECKUMH YCTPOMCTBaMH,
OubnuoTeuHbIMU (DOHTAMU U HMHBIMU PECypcamMH, C KOTOPBIMH MOXKET OBbITh
CBsI3aHa MPOEKTHO-UCCIIEIOBATEIbCKAS IEATEIbHOCTD MIKOJIbHUKA.

Kpome Toro, paboTa mikoiapHUKa HaJ MPOSKTOM WITU HCCIIEIOBAaHUEM OYIeT
CIIOCOOCTBOBATH M PA3BUTHIO €TO aICKBATHON CAaMOOIICHKH.

BapuanTsl peaqu3zanuu nporpaMmmbl 4 GopMbl NPOBeIeHUs 3aHATHI.

JlanHasi mporpaMma paccunTaHa Ha padOTy CO MIKOJIbHHKAMHU 5-9 KI1accoB.
[legarory Ba)kHee aKIEHTUPOBAThH CBOE BHHMAHHE HE CTOJBKO Ha KayecTBE
pe3ynbTaTa MPOEKTa WM HCCIEAOBaHUS, CKOJIBKO Ha TOM, 4YTOOBI ydYamluiics
moJjiydas 3HAaHHSA, B TOM YHWCJIE W 4Yepe3 BBIMOJHEHHE IMPAKTUYECKOTO 3aTaHMUs,
JieNia BBIBOJBI M YMO3AKIIOUEHHUSI Ha OCHOBAaHHWH CBOETO HCCIIEIOBAHUS, yUMIICS
CpPaBHUBATh €r0 Pe3yJbTaThl C TEOPETUYECKUM MATEPUATIOM M HCCIIEIOBAHUSAMHU
JPYTUX WIKOJBHUKOB. TakuMm 00pa3oM, MIKOJBHUK OCBOUT OCHOBBI MPOEKTHO-
HCCJIEIOBATENILCKOM  JIEATETLHOCTH W MPUOOPETET HABBIK  KPUTHYECKOTO
OTHOINICHUS K MaTepHay.

[Tporpamma pa3zbuta Ha MOJYJIA, KOTOPbIE MOTYT OBITh UCIIOH30BAHKI JTHOO
YaCTHYHO, JM00 TmonHOCThIO. Tak wmomymb «Kak >KMBOTHBIE W pacTCHHS
MPUCTIOCA0IMBAIOTCS (PBOIOIMOHHAS DKOJIOTHS) TPEIOIAraeTCs sl U3YICHUS
B 5 unm 6 kjacce B TedueHue ojnHoro roga (34 waca B rox). Moaynu «OCHOBBI
pPacTECHUEBOACTBAY M «BHOTEXHOJIOTHS» PACCUMTAHBI HA 68 Y4acOB W MOTYT OBITH
peanu3oBaHbl B TeueHUU 2-X jeT (1o 34 yaca B roa) win B TedeHuu 1 roga (68
4acoB B ToA). Bo BTOpoM ciydae BO3MOXKHO MPOXOXKIEHHE O0OUX MOIyJei
(«OcHOBBI pacTeHHMEBOJACTBa» B 7 miau 8 kmacce, «buorexHomorum» B 7 wiu 8
Kjacce). AHaJOrMyHO MoayiIu «MoOJeKysipHble OCHOBBI  (DU3HOJOTUU H
dapmakonorun» U «MoJEKyJIIpHbIE OCHOBBI CEJIEKIIMN» PACCUUTAHBI HA 68 YacoB



¥ MOTYT OBITh peaIn30BaHbl B Te€UEHUU 2-X JieT (1o 34 yaca B TOJ1) WM B TCUCHUU
1 roga (68 wacoB B roxa). Bo BTOpOM ciydae BO3MOXKHO TPOXOXKIEHHE O0OMX
MoxyJiei («MoJieKyJsipHble OCHOBBI CeleKIUM» B 8 kiacce, «MonekyspHbie
OCHOBBI (PM3HOJOrUHU U (hapMakoIorum» B 9 Kiacce).

MO0>XHO peKOMEHJ0BaTh UCII0JIb30BaTh MOYIH «Kak dKUBOTHBIE U pacTEeHUs
npucnocadiauBarTcs», «OCHOBBI pPAaCTEHUEBOACTBA», «MOJEKYJISApHbIE OCHOBBI
CEJICKIIMU» B KaueCTBE HENMpPEpPhIBHOIO oOpa3zoBaTeiabHOro nukia (5-9 kmacc mo 1
yacy B HENENI0) Ui KIJIAcCOB arpoOMOTEXHOJOTUYECKOW HamnpaBIIEHHOCTH.
Monynu «Kak >KMBOTHBIE U paCTE€HUs MPUCIIOCAOIUBAIOTCA», « BHOTEXHOIOTUIY U
«MonexkynsipHple  OCHOBBI ~ (pu3uosnioru ¥ (apMakoJIOTUW» B  KauecTBe
HEMPEPHIBHOTO 00pa3zoBaTenbHOro nukia (5-9 kiacc mo 1 vacy B Henenwo) ais
KJIACCOB OMOTEXHOJIOTMYECKOI0 MIM MEIUIIMHCKOTO HAIlPaBJICHUH.

B3aumocBs3b ¢ mporpammoit  BocnurTaHuda. [Iporpamma  kypca
BHEYPOUYHOU JESITEIILHOCTH pa3paboTaHa ¢ y4EeTOM PEKOMEHIAIWA MPUMEPHOM
IpPOrpaMMbl BOCHHUTAHMS, YYHUTHIBAET IICHXOJIOIO-NEAArOrM4eCKue OCOOEHHOCTH
JAHHBIX BO3PACTHBIX KaTeropuid. OTO TMO3BOJSET HA MPAKTHKE COEJAHHHTH
0Oy4Yarolyt0 U BOCIUTATENbHYIO JNEATENbHOCTh MEAarora, OpUeHTUPOBaTh €€ HE
TOJIbKO Ha WHTEJUIEKTyaJbHOE, HO M Ha HPABCTBEHHOE, COLIMAIIbHOE pa3BUTHE
pebeHka. JTo NposBIAETCA:

— B TIPUOPUTETE JIMYHOCTHBIX pE3YyJbTATOB peAIM3alUU MPOrPAMMBbI
BHEYPOUHOUM JEATENbHOCTH, HAIIEAIIMX CBOE OTPAXKEHHE W KOHKPETHU3ALHIO B
MIPUMEPHOM MTPOrpaMMe BOCITUTAHHS;

— B BO3MOXHOCTH KOMIUIEKTOBAHMSI PA3HOBO3PACTHBIX TIPyNN ISt
OpraHu3alnuu po¢OprEHTAIIIOHHOM NEeATENBHOCTH IIKOJIBHUKOB,
BOCIIMTATEIbHOE 3HAYE€HHE KOTOPBIX OTMEYaeTcs B MNPUMEPHON MporpaMme
BOCIIUTAHUS;

— B MHTEPAKTUBHBIX (pOpMax 3aHATUH AJS MIKOJbHUKOB, 00ECIIEUNBAIOIINX
OOJIBIIYI0 UX BOBJICUEHHOCTh B COBMECTHYIO C NEAAroroM M JAPYTHMH J€ThbMU
JeSATEIbHOCTh M BO3MOYKHOCTh OOpa3OBaHHUSI HAa €€ OCHOBE JIE€TCKO-B3POCIBIX
OOLIHOCTEH, KIOYEBOE 3HAUYEHHE KOTOPBIX [JIsi BOCIHUTAHUS MOIYEPKUBAETCS
[IPUMEPHOMN IPOTPAMMON BOCIIUTAHUS.

Oco0enHocTH padoThI yunTe s 10 NMporpaMme. 3ajgaya y4nuTess COCTOUT
B TOM, UYTOOBI COIPOBOXIATh TMpolecC MPOPECCHOHANBHON OpHEHTALNH
IIKOJbHUKA, PacKpbiBas  MNOTEHUMAA  KaXJOro  4Yepe3  BOBJCUYECHHE B
MHOTOO0Opa3HyI0 NIeATebHOCTh, OPTAaHU30BaHHYIO B pasHbiXx (opmax. [Ipu sTtom
pe3yJbTaTOM paboThl YUUTENS B IEPBYIO OUYepeb ABISETCS JUYHOCTHOE PA3BUTHE
yuamerocs. JINUHOCTHBIX pe3yJbTaTOB YUUTENb MOKET JOCTUYD, YBIEKasl yUCHHUKA
COBMECTHOM W MHTEPECHOW MM O0OMM JesTeNbHOCTHbIO, YCTAHABIMBAsA BO BpeMs
3aHATUN JOOPOXKENaTeNbHYIO, MOAAEPKUBAIOIIYI0 aTMOoc(epy, Hachlas 3aHITHS
LEHHOCTHBIM COAEPKAHUEM.

[IpumepHas cxema npoBeACHUS 3aHATUHN 110 TPOTPaMME:

1. OOBsicCHEHNE TEOPETUYECKOTIO MaTepHuaa 1o TeMe.

2. IloaroroBka K 3KCHEPUMEHTAILHOMY 3aHITHIO, 0OCYXKIEHUE OOBEKTOB
JUTSI IPAKTUYECKOTO 3aHSATHS.

3. IIpoBeneHue NpPAKTUYECKOTO 3aHATHS — OCHOBHAs 3ajaya OCBOCHHE
METOJO0JIOTUU JAHHOTO SKCIIEPUMEHTA.



4. Ilo OKOHYaHUU MPEUIOKUTD IETAM, KOTOPbIE 3aMHTEPECOBAIHCH JTaHHBIM
HKCIEPUMEHTOM, pa3BUTh €ro B UCCIEAOBATEIbCKUN MpoekT. g 3Toro
HEOOXO0IMMO 0OCYIUTh OOBEKTHI, KOTOPbIE YUYECHHUK OYyJIeT UCCIIeI0BATh, COCTABUTh
IUTaH SKCIIEPUMEHTA.

5. IloM04b yYEHHUKY MTPOAHATM3UPOBATH PE3YIbTAThI IKCIIEPUMEHTA.

OneHuTh  pe3ynbTaThl  MPOEKTHO-UCCIENOBATENbCKON  JIESTEIBHOCTH
IIKOJIFHUKOB MOKHO B MPOIIECCE 3alTUTHl UMU CBOUX padOT B paMKaXx IIKOJIbHOM
HAYYHO-TIPAKTHIECKOH KOH(PEPEHIINH.

COJIEP)KAHUE KYPCA BHEYPOUHOU JESTEJBHOCTH

Moayabr «Kak KMBOTHble MW PACTEeHHS] MPHUCHOCAOIUBAIOTCH»
(3BOJIIOIIMOHHAS IK0JI0THs) 5-6 Kiaacchl (34 yaca)

1. Mt uccnedyem sncuswie o6vekmul (6 yacos)

CBoOliCTBa U CTPOECHHE KUBBIX OPraHU3MOB (CTpOEHUE KJIETKH). Bua, ocodb
— OpraHM3M Kak eauHas cuctema. Apantauuu (npucrnocooOnenus). Ilonsitue
rOMEOCTa3a )KMBOro opranuzma. CrocoObl €ro noaAaepKaHusl.

[lonsatue BapuaTuBHOCTU Tpu3Haka. MccnenoBarenbckue padbotsl «Bee nm
(cunMIIBI, O€NIKHU, Oepe3bl U T.1.) OAUHAKOBbIE? DOTOKBECT.

OrpanudeHust Mopdonorndeckux u pusznongornueckux agantanui. [louemy
OpraHU3Mbl HE CTAHOBSTCS OECKOHEYHO OOJIBIIMMU, MaJCHbKHUMH, BCESIHBIM.
[Ipaktuueckas pabora «CocTaBisieM KHHUTY PEKOPIOB PACTEHHM U >KUBOTHBIX
HAIIEro Kpas».

2. Bauanue oxpyacaroweit cpeovt na rxcuevle opzanusmul (12 uacos)

dakTopbl  OKpyXKawImied  cpenbl  (abuotuueckue, OnoTHYECKHUE,
anTpornorennsie). [Ipumepsr abnoTrdeckux (akTOpPOB, OKA3BIBAIOIIMX OCHOBHOE
BIIMSHUE Ha JKU3HEJEATEIbHOCTh JKMBBIX OpPraHM3MOB: TEMIIEpATypa, CBET,
BIaxXHOCTh. [Ipaktuueckoe 3ansatue «l[Ber u Temno» (KyOWKH JbJja B3BECHUTD,
MOJIOKUTH B yaliku IleTpu Ha pasHouBeTHYI0 Oymary, yepe3 30 MHUHYT B3BECUTH
3aHOBO — KTO ObIicTpee pactasun). [Ipaktuueckoe 3ansitue «UYrto pactBopsieTcs B
Boge» (okcnepumeHT <«OKunkuit nom»). [lpakruueckoe 3ansatue «duddysus
BEILIECTB B BOJIE (pacTBOPHI)», «JIBHKEHHUE PACTBOPOB IO IIBETKY». [IpakTrueckoe
3ansTHe «Jleg miaBaet B Boje (alicOepru, 3amep3aHue BoAoeMoB)». [IpakTuueckoe
3ansaTe «Jlem mnpu  3aMep3aHMM  pacimupsieTcs»  (pa3pylieHHe — KaMHS
(mouBooOpa3zoBaHKE), 3aMEP3AHHUE KIIETOK).

OCHOBHBIE 3aKOHOMEPHOCTH TMPHUCIIOCOOJICHHUS] JKUBBIX OpPraHU3MOB K
abmornueckuMm (akropaM. IlpucrocoOieHrss K OCHOBHBIM a0HOTHYCCKHM
dakTopam: TemriepaTypa, BIQXHOCTh W CBeT. lIpaktuueckoe 3ansarue «lllyGa»
(kyOMKM JIbJ1a 3aBEPHYTh B pa3HbIi MaTepual, B3BecuTh). IIpakTuueckoe 3aHsaTne
«ITurmenTb» (MOXHO pa3feiuTh Ha BaTMaHE KpacuTeldu H3 (IOMacTEpOBY.
[IpakTuueckoe 3ansitue «Kak >XMBOTHBIE IUIaBalOT B BOJEe» (DKCIEPUMEHT C
TTATICTKOM ).

Uccnenosarensckue paboThl «BnusHue cBera (Temnia, BIaXKHOCTH, COCTaBa
MOYBbI) HA PACTEHUS B ECTECTBEHHBIX WJIM MCKYCCTBEHHBIX YCIOBHUAX» (Ha
JIOCTYIIHOM MaTepHale).



3. Bzaumooeiicmeusn yncuevix opecanuzmos (4 uaca)

buotnueckne  (dakTopsl. 3aKOHOMEPHOCTH  PAa3BUTHS  MEKBHUIOBBIX
B3aMMOOTHOIIEHHU. Ko3Boonys (XUIHUK-)KEPTBA; Mapa3UT-X035iMH) DBOJIOLIHS
cTpareruii n100bIBaHus nuiny. CouuanbHOCTh. Bupbi-BceneHupl. Ilepedens
pactenuii-epenuteneil.  WccnmenoBarenbckas — pabora  «HaOmrogenus — 3a
B3aMMOOTHOIICHUSIMH JKMUBOTHBIX MPU TOOBIBAHWU MUIIHA (KOPMYIIKH JJIS MTHII,
JUISL TOPOJICKMX WJIM CEJIbCKUX >KMBOTHBIX). BeO-kamepsi». MccnenoBarenbckas
pabora «PacnpocTpaHeHue BUJOB-CUHAHTPOIIOB B HAIIEl MECTHOCTHY.

4. Uenosek 6 ncuznu pacmenuii u 3cueomuvix? (6 uacoes)

AHTpomnoreHHsie (gakropsl. [IpaBaa nm, 4TO MEPBOOBITHBIC JIOIU KUJIH B
rapMoHUM ¢ npupoaoi. OIOMalIHUBAaHUE W TPUPYUYEHUE KUBOTHBIX U PACTCHUM.
3aduem crnacaTh BRIMUPAIOIINE BHUJIbI, KaK 3TO JenaTh. KyabTypHble pacTeHUS U UX
mukue mnpeaku. Ilouemy BakHO HuX coxpaHATh. Pa3HooOpasue KyJbTypHBIX
PAaCTEHHMI M MX 3HAYEHHE B KM3HU 4YesloBeKa. KpacHass KHUra Balend TEPPUTOPUU.
Oco00 oxpaHseMble TEppUTOpPHUH, 3anmoBenHUKU Poccuu u mupa. [lpaktudeckas
pabota «PazHo00pa3ue KyJbTYPHBIX PACTCHUI B BallleM PETUOHEY.

Hccnenosarensckas pabora «BiusHME aHTPONOre€HHBIX (PAKTOPOB Ha
pa3BUTHE PACTEHUH B TOPOJI€/HACETIEHHOM ITyHKTE.

Okckypeusi/mpaktuyeckas padbota «OOIIT B Bamiem peruone — yHUKaJIbHbIE
OOBEKTHI IPUPOIBD.

5. 9konozuueckue nuwiu (6 uacos)

buochepa — omHa wu3 BaxkHeWmux oOonodyek 3emum. Yto Takoe
«OKOJIOTMUECKHE HUIIN» U Kak oHU ¢dopMmupyrorca? PopMupoBaHUE 3HAHUN IO
OnopazHoOOpa3ui0  JKU3HEHHBIX (GOpM, TIOBEACHUYECKHUX IMPHUCIOCOOICHHM,
Moau(pUKAIMOHHAS HM3MEHYMBOCTHL (Ha ©0a3oBoM ypoBHE). PacturenbHbie
co0O01ecTBa M UX THUIBI. Pa3BuTHE 1 CMEHBI paCTUTEIBHBIX COOOIIECTB.

HccnenoBarenbckue padOThl «IKOJOTMYECKHE HUIIM BOKPYr Te0sS —
onvcaHue (QakTopoB OKpyxkawomeh cpeas». HMccnenoBarenbckue padOThI
«DeHonornyecknue HadJIOACHUS.

Monayiab «OCHOBBI pacTeHHEBOACTBA» 7-8 Kiacchl (68 yacos)

1. Béeoenue 6 pacmenueeoocmeo (2 uaca)

Uro-Takoe pacTEeHUEBOACTBO: OCHOBHBIE (DaKTOPHI BHIPALIUBAHUS PACTCHUM.
Ucropust pa3Butus arpoxumuueckux 3HaHui (pabotrei M.B. Jlomonocosa, lO.
JIubuxa, byccenro, B.B. JlokyuaeBa, K.A. Tumupssena, I1.A. Kocrteruena, JI.H.
[IpsautHMKOBA U Ap.). [IpakTdeckas padota «bouka JInGuxay.

2. Aepomexnuueckuii Ikcnepumenm (6 uacoe)

[IpaBuiia MOCTAaHOBKU arpo’KcrepuMeHTOB. [locTaHOBKa HKCHEPUMEHTOB C
pacTteHusiMu. BeIOOp TeMBbI, COCTaBIEHUE TUIIOTE3bI, 1IEJIU U 3a]a4 HKCIEPUMEHTA
10 BBIPAILMBAHUIO PACTEHUU B KOHTpOJIMpPYyeMOu cpene. KoHTpoiau, MoBTOPHOCTH,
npoBeJieHre dKcrepuMenTa. [lnanupoBanue skcnepuMmenTa. OlieHKa pe3ysibTaToB
skcepumenTa. McciepgoBatenbckass pabota  «®akTopbl, BIMSIONIUE  HA
MpopacTaHue ceMsiH (POCT TPOPOCTKOB)».



OCBOEHHME TEXHOJIOTUM KPYTJIOTOJUYHOTO BBIPAIIMBAHUS CaJlaTOB H
MUKpPO3€JIEHH B KOHTPOJUPYEMBIX HMCKYCCTBEHHBIX YCIOBUSX. COOp yCTaHOBKH
TSl BBIpAIIMBAaHUS pACTEHUN B KOHTPOJIUPYEMBIX YCIOBUSIX.

3. Ponb xumuueckux 3nemenmos ¢ numanuu pacmenuii (20 uacog)

Bopna. PactBop. BrITskka. AHMOHBI, KaTHOHBI, 3JEKTPOIPOBOAHOCTh U pH
pacTBopa. Ponp XUMHUYECKHMX »HJIEMEHTOB B MNUTaHUU pacTeHui. [lomyuenHue
MUTATEJbHBIX BEIIECTB pacTeHUsAMHU. [IpakTuueckas pabota «CxeMbl UTATEIbHBIX
pacTBOpoB. PacueT 103 yaoOpeHut it MUTaTeIbHBIX PACTBOPOBY.

Y noOpenusi: opraHudeckue, MHUHEpajbHble, MUKpoOHojgornyeckue. Turmbl
NUTaHusl pacTeHuil. Bo3aymHoe U MuHepanbHOE (KOPHEBOE) MUTAHUE PACTEHUM.
TpaHCIIOPT MUTATENBHBIX BEIIECTB PACTCHUM: BOCXOMSAIIMN U HUCXOISIIUNA TOK.
Baxueiimue xanuitHeie, ¢GochopHbIe W a30THBIE YAOOpPEHHs, HMX CBOWCTBA.
[IpocTeie u cnoxubie ynoopenus. [Ipaktuueckas padora «IIpaBuiia cmemmBanus
ynoopennity  Ilpaktuueckas pabora «lIluranme pacTeHWil:  TEXHOJOTHS
MIPUTOTOBJICHUS] TUTATEIBHBIX PACTBOPOB JIJISl PA3HBIX KYJIbTYpPY.

Poct u pa3BuTHe pacTeHMil: 3Tanbl OHTOr€He3a, (DAKTOPHI, BIMSIOIIME Ha
pOCT pacTeHUM: CBET, I'yCTOTa MOCAI0K, MUTaHue, cyocrpar. [Ipaktudeckas padora
«MOHUTOPUHI MUHEPAJILHOT'O IIUTAHUS PACTECHUI.

OcoOeHHOCTH MUTaHUS PACTEHUN a30TOM. A30T U €ro 3HAUYEHHUE B KU3ZHU
pactenuii. Dopmbl a30Ta U UX MpeBpalEHUE B MTOYBE.

Uctounuku ¢dochopa s pacrenus. 3HadeHue ¢ocdopcoaepraniux
COelMHEHU B KIeTke. Ponb Makpospruueckux coenuHeHut ¢ocdopa B
DHEPreTHYECKOM OOMEHE.

Brnusaue kanusi Ha (u3MuecKkwe CBOMCTBA MPOTOIIA3Mbl, HA (PEPMEHTHI
YTJIEBOJOPOHOTO OOMeHa, cuHTe3 OenkoB u ap. Ponb kamus B momuepkaHUU
MOHHOTO OajaHca B TKaHAX, B IPOIIECCAX CAaMOPETYJISIINN.

PerynstopHass u cTpykTypooOpa3oBarelibHasi poJib Kajblldi. Y4acThe B
o0pa3oBaHUU KJIETOYHOM CTEHKH, TMOJAJIEPXKAHUU CTPYKTypbl MeMOpaH U
pEryJisius uX NpOHUIIAEMOCTH.

3HaueHWe MarHug B MeTaboiau3Me pacTteHuid. Marnuii B cocTaBe
xJjiopoduiia, CXOJACTBO XJI0poduiiia U TeMOTJIO0OMHA KaK CBUETEIHLCTBO €IMHCTBA
OpraHU4YeCcKOro Mupa.

Cepa u €ro OCHOBHBIE COEJIMHEHMS, UX POJb B CTPYKTYPHOU OpraHu3aliu
KJIETKH, Y4aCTHE B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX.

MuxkpoanemenTsl. [IpeacTaBienust o poii MUKPO3JIEMEHTOB B MeTab0IM3Me
pactenuii. OCOOEHHOCTH MOCTYIUICHHSI MUKPOSJIEMEHTOB B pacTeHus. CHHEepTru3m
Y QHTaroOHU3M 3JIEMEHTOB TUTAHUS PACTCHUH.

PacturenbHas JMAarHOCTHKA u METO/IbI UACHTU(UKATIH
HEJI0CTaTKa/M30bITKA dJIeMEHTOB NuTaHus. [IpakTudeckas pabora «PacturenbHas
JTAarHOCTUKAY.

Hccnenoparensckas pabota «OIlLIEHKAa COCTOSHUS KOMHATHBIX PACTEHHI,
pacTeHM Ha IIKOJBHOW TEPPUTOPUM, YCTAaHOBKA MPUYUH MATOJOTMYECKUX
COCTOSIHUM (ITPU HATTUYUH ).

UccnenoBarensckas padora «OueHka BAMSHUS Pa3IUYHBIX 3JE€MEHTOB Ha
COCTOSIHUE PacTeHUH (COCTaBIEHUE PA3TUYHBIX MTOJKOPMOK)».



4. Pecynamopul pocma pacmenuii. 3auwiuma pacmenuil (4 uaca)

[lonsatne o perynsaropax pocta pacteHud. CTUMYISATOpPHI pocTa —
¢dbuTOoropMoHb! (ayKCHUHBI, THUOOEpETUHBI, IUTOKUHUHBI). WHruburopsl pocta
pactenuii: 1. mnpupomnbie (abciu3oBasi KUCIOTa W HEKOTOpble (DEHOJIbHbBIC
BElIECTBAa (MKyMapoBas, KOpUYHAs, CAJIMLMIOBas K-Tbl), 2. CHHTETHYECKHE
(MmopdakTuHBl,  peTapaaHTbl,  AePOJMAHTBI,  JCCUKAHTBI,  TePOULIMJbI).
DUTOMOHUTOPUHT U OIEHKAa COCTOsIHUs pacTeHuil. COBpPEMEHHBIE CIIOCOOBI
MoHuTOpuHra. Ilpaktuueckass pabora «DOUTOMOHUTOPUHI U OLIEHKA COCTOSHHS
pacteHuii. CoBpeMeHHbIE CIIOCOOBI MOHUTOPUHTA.

Hccnenosarensckas pabora «BinusHue reTepoaykcMHa Ha MpopacTaHue
(pocT Ha pa3HbBIX CTA/IUSIX, B PA3HBIX YCIOBUSX) PA3NIMYHBIX PACTCHU.

3amura pacTeHWil OT BpeauTeNneil: ocHOBHI Omometona. I[IpakTuueckas
pabora «HCcekTapuu: mpaBuiIa U YCIOBHS pa3BEACHUS TOJIE3HBIX HACEKOMBIX .

5. Boouaa, necuanaa u noueenHasn Kyabmypol, UX NPUMEHEHUE 6
svipaujueanuu pacmenui. Quzuonozua pacmenuii (8 uacos)

Bonnas, mnecuaHass W TIOYBEHHAs KYJIbTYpbl, HX MPUMEHEHHE B
BbIpallluBaHuM pacteHuil. [lpoBeneHue BOAbI B KOpPHE M CTeOJie pacTEHUM.
[Ipaktrueckas pabora «KopHeBoe 1aBlI€HUEY.

BoaHblil pexuM pacTeHUid: CTPOEHUE YCThUIL: (PaKTOPbI, BIUAIONIME HA UX
pPacKphITHE M 3aKpbITHE. 3HAUEHHE MEXaHU3Ma PETYyJAlUM UCHApEeHHs BIaru
pactenueM. IIpaktuyeckas pabora «[Ipurorosnenue npemnapara yCTbHUI] METOJIOM
CIIETIKA».

HccnenoBarensckue paboThl: «BiusiHue ycinoBuii coliep kaHusl pacTeHU Ha
KOJIMYECTBO YCTHUID.

®doToCUHTE3 — YHUKAIBHBIN Tporiecc pacTeHuil. TemHoBasi U cBeToBast (asbl
doTtocunTe3a. 3HaueHue (OTOCHHTE3a IS KUBBIX OpraHm3MoB. [IpakTudeckas
pabora  «DyHKUMOHAJIbHAs  JUArHOCTUKA  PACTEHUH O  aKTUBHOCTH
xJyioporiactoB» MccnenoBarensckas padbora «Omnpenenenne xiopodpumina A u b,
OlICHKa ()OTOCUHTETHMYECKOW aKTUBHOCTH PACTEHHA M (PAKTOPOB, BIMAIOIIMX Ha
HEe».

@akTOpbl pPOCTa pacTeHuu: BO3AyX W adpauusa. [loazemHoe npIxaHue
pacTeHuil: CcOCTaB IOYBEHHOTO BO31yXa, raszooomeH. [a3oo00MmeH mpu
OecriouBeHHOM BbIpanuBaHuu. lIpaktuueckas padbora «Aspaunms, CO2 u O2.
Heixanme pacteHuit». IlpakTtuueckas paboTta «JIpIxaHWe pacTEeHUH: OIICHKA
MHTEHCUBHOCTH JIbIXaHUSI PACTEHUN U ILJIOA0BY.

HccnenoBarenbckue paboTel: «BnusHue crocoba BwIpamuBaHus (COCTaBa
MATATEeIbHOW CMECH, CXEMbl BHECEHHsS) Ha pPOCT M Pa3BUTUA Pa3IUUYHBIX
PaCTEHHID.

6. Kynomypnuie pacmenusn. Cospemennvie acnekmut ceaekyuu (20 uacos)

Kak yenoBek cran ucnosp30BaTh pacTeHusi? CBA3b pa3BUTHUSA LUBWIM3ALNU
YeJIoBeKa W OJIOMAalIHWMBaHWUS  pacteHuil.  Jlomectukanums.  Juckyccus
«/lomecTukanuusi, Bce 1M pAcCTEHUS M IKUBOTHBIE, KOTOPBIE >KUBYT PSJIOM C
YEJIOBEKOM UM OJOMAIIHUBAKOTCA? MOKHO JIM CYUTATh TapaKaHa OJIOMAIIHEHHBIM
KUBOTHBIM?»



HacnencTBeHHOCTh M M3MEHYMBOCTh — OCHOBHBIE CBOMCTBA KUBBIX
opranu3MoB. M3menuunBocTh. Buasl wu3MenumBocTh. [IpakTtmueckass pabora
«MonudukarmoHHas U3MEHYUBOCTb (JIUCThsI, UTOJIKH C OJTHOTO JIEPEBA)».

['en — maTepHaNbHBII HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxiiennoBele kucioTel. JIoKanu3anusi TE€HETMYECKOTO Marepuaia B KIIETKE.
Henenne knerok. Pemnmukarnus JITHK. OcHoBHas jorMa MOJIEKYJISpHOM OHONOTUU.
Tpanckpunuus. Tpancnasuusa. Myrtanuu. Ilpaktuueckas pabora «l'en —
MHCTPYKIMS 10 cOOpke KIEeTKU (Ha Oucepe uium KOHCTpyKTope)». Ilpakrtuueckas
pabota «MyTamusa Ha OyTepOpose (000l 00BEKT U3 MpeAbIayIIeH padoThl, T
M3MEHEHHE HHCTPYKIIMU MPUBEJIET K MU3MEHEHUIO BHEIIIHETO BU/Ia 0OBEKTA)».

Oddexr OyTHUIOYHOTO TOPJBINIKA W TEHETUYECKOoe pasHoobOpaszme. Yrto
Takoe TeHOaHK? 3a4eM COXpaHSATh Te€HETHYECKHE pecypchl pacteHuit? OCHOBHBIC
CIIOCOOBI COXpaHEHUS TEHETUIECKUX PECYPCOB pacTeHui (ex situ u in situ).

3nauenue padbor H.M. BaBwioBa. 3akoH romosiorndeckux psjaoB. LleHTpbl
IIPOUCXOXKIAEHUs KynbTypHbIX pacteHnid H.M. Basunoa m II.M. JKykosckoro.
[Ipaktnueckas pabora mno rpynnam «OTKyaa Ha  HallMx  CTOJax
(GPYKTHI/OBOLIU/3TIAKI.

OcHoBHBIE MeTONbI cenekuuu. [ mbpunuzamnus. @opmel 0T60pa. OCHOBHBIE
HAalpaBJICHUS  CEJEKLUHM:  YIY4YlIEHUWE  YPOKAaWHOCTH, YCTOMYUBOCTU K
onotnyeckuMm u abuotudyeckuM (axropam. [Ipaktuueckas padorta «BeipamuBaem
ropox. Kak npoBecTu CkpemuBaHue y ropoxa.

Ecte nu xu3Hp B mnpoOupke? BuOTEXHONOTHS KyJIbTYpPHBIX PpPACTEHUU.
UccnenoBarenbckas pabora «BplpammBanue pacTeHUl B MHpoOHpKe» (MOMKHO
BOCIIOJIb30BAaThCA PE3yJIbTaTaMU MPEIbIAYIINX SKCIEPUMEHTOB MO COCTABICHUIO
MUTATEJbHBIX PACTBOPOB JJI1 PACTECHHIN).

Kak wu4enoBek Moxer MoaudunupoBaTh pacTeHus? [ 'eHeTnyeckoe
penaktupoBaHue. COBpEMEHHbBIE MOAXOAbl W JIOCTH)KEHHUS TE€HETHYECKOTO
penaktupoBaHusi pactenuil. Ilpaktuueckass pabora «['€eHOMHbBIE HOMHHUIIBI
(MmonenupoBanue padotsl cuctembl CRISP-Cas).

7. Pacmumenvnasa npooykyus. (8 yacos)

Hanzemuble u moa3eMHble opranbl pacTeHuid. [lober m BUAOU3MEHEHHBIM
nober pacrenuit. CriocoObl pa3MHOXKEHUSI PACTCHHIA.

[Tonsitue o KadecTBe MPOAYKTOB muTaHud. [IpobieMbl KOHKYypeHIIUU
OTEUYECTBEHHBIX MPOAYKTOB MUTAaHHWS C HUMIOPTHBIMU. JlorHcTHKa AOCTaBKU H
CpeliCTBa COXpaHEeHHs MpoayKTOB mutanus. IIpaktuyeckas pabora «IIpenenbHO
nomyctumble  koHmeHtpanuu (ITIJIK) w  merogsl KOHTposdsi 0e30MacHOCTH
PACTUTENbHBIX TPOIYKTOB MUTAHUS.

Muxkpo3seneHb: MOJIE3HOCTh U TexHosorusa. MccnemoBaTenbckas pabora
«O11eHKa KauyecTBa BbIPAIIEHHONW MUKPO3€EJIEHN» (JIM0O CBOS, TMO0 U3 Mara3uHa).

XuMudeckui — aHanu3  OpoayKiuu.  OCHOBBI  CHEKTPO(OTOMETPHHU.
[Torenunometpusi. Xpomarorpadus. Ilpaktuueckass padora «MeToabl OIEHKHU
KAuecTBa PACTUTEIBHOM NPOAYKIMHU: XPAHEHHE M COXPAHHOCTb MNHUTATEIbHBIX
BEIIECTBY (110 JOCTYITHOMY 00OpYI0OBaHHUIO).

Uccnenosarensckas pabora «Ompenenenue ButamuHa C  MeToaoM
00paTHOTO TUTPOBAHUS B IJI0JIaX HA pa3HOM CpPOKe (CrIoco0e) XpaHEHUs .



Monayab «buorexnosorus» 7-8 kiaaccol (68 yacon)

1. Buomexnonozus (4 uaca)

[lonaTe OMOTEXHOJIOTHM. 3a4e€M YEJIOBEKY OHMOTEXHOJIOTMH, B 4YE€M HUX
MPEUMYIIECTBO MEpes] XUMHUUYECKUM CHUHTE30M. (OCHOBHbIE OHOOOBEKTHI
OMOTEXHOJOTUM: MPOMBIIUICHHbIE MUKPOOPTaHU3MBbI, KIETKU U TKaHU PAaCTCHUH,
JKUBOTHBIX W 4YeJoBeKa, OuokaTtanu3atophl. [IpakTuueckass padora «IIpumepsl
MIPUMEHEHUST OMOJIOTHYECKUX OOBEKTOB B TBOEH KUZHUY.

Cripbe Jy1s1 OMOCUHTE3a U OIIEHKA €ro OMoJIornyeckoi ieHHOCTH. OCHOBHBIC
MCTOYHUKH yriiepona, a3oTa, (pocdopa, MmukposnemenToB. MccnenoBanne HOBBIX
HMCTOYHUKOB ChIphsl (BKJIIOYAsi BOIPOCHI €ro MpeaBapUTEIbHOU 00paboTKM),
pa3paboTKa HOBBIX MHTATEIBHBIX CpEll, B TOM YHCI€ BKJIIOYAIOIINUX
OMOCTUMYJISITOPHI M JPYTHE DJIEMEHTHl YIPaBICHUS W ONTUMHU3AIMHU MPOIIECCOB
orocuHTe3a. MeTo bl ONTUMU3AINH MUTATEIBHBIX CPE.

2. Mukpoouonozua (12 uacos)

[lonoxkeHne MOPOKAPUOTOB B CHUCTEME opraHudeckoro mupa. CrpoeHue
OakTepuanibHOM KieTkH. Knaccupukauus Oaxrtepuil. Mopdonorus OaxTepuil.
[IpocThie U ClIOXKHBIE METOAbI OKpalIMBaHus OakTepuil. DU3nOoNOrUs OaKTEpHil:
MUTaHWE, JbIXaHWe, POCT U pPa3MHOXKEHHE. 3HAKOMCTBO C JOMEHOM Apxeu
(3xcTpeMODUIBHOCTh, OCOOECHHOCTH CTPOCHHS KJeTkH). JlaGopatopHas paboTa
«DukcupoBanHbie Tipenapatbl OakTepuit. OnpeneneHre (GopMbl MPEaTOKEHHBIX
KyJIbTYp MUKPOOPraHMU3MOB, UCIOJIb3Ysl MPOCTOM METOJ okpacku» JlaboparopHas
pabora «OmpeneneHue THUMa KIETOYHOM CTEHKHM METOJOM OKpAIIMBAaHUS 10
I'pamy» (Ipu HAJTUYKUU PEAKTUBOB).

MonodHOKHCIOE U cUpTOBOE OposkeHne. DoTtoTpodHbIe U XeMOTPOhHbIS
Oaktepun. KuneTmdyeckoe ommcaHwe MpoIEecca pPocTa MHUKPOOPTaHU3MOB.
OKCTHOHEHIIMAJIbHA MOJielh pocta. KuHeTnka THOETH MHUKPOOPTaHU3MOB.
JlaGoparopnass  pabora  «lIpuroroBieHrne  TPWKU3HEHHBIX  MpPENapaToB
MOJIOYHOKHCIIBIX OaKTEpUiD».

[Tatorennbie OakTepuu. UyMHasi majioyka W dYepHasi CMEPTh, OOTYIU3M,
CTOJIOHSIK, TyOepkyne3. Hcropuss OoprObl ¢ OakTepuadbHbBIMU HHOEKIUIMHU.
JlaGoparopnas pabota «IloceB cmbiBa ¢ pyk Ha yamku [lerpu». JlaboparopHas
pabota «BwlmeneHne 4ducTOl KyJbTyphl OakTepuil. Merton pasBeneHuil. Meton
ucromawomero  mrpuxa».  Jlabopatopnas  pabora  «Mopdonoruueckas
XapaKTepUCTUKA BBIJIEIEHHONM YHCTOM KyJIbTYpbl: XapaKTEpUCTUKA KOJIOHUH,
dbopma GakTepuid, TUI KJICTOYHON CTCHKNY.

Boiina OeckoHeyHOCTH: AaHTHOMOTHMKM TMPOTHB OakTepuil. MexaHu3MbI
JNedCcTBUH aHTHOMOTHKOB. MeEXKIIeTouHas KOMMYHHKanus Oakrepuil. UyBCTBO
kBopyMma. JlaGopaTopHas pabota «CpaBHEHHE pOCTa MUKPOOPTAHU3MOB Ha YaIllKe
06e3 u c pgoOaBneHuss aHTUOMOTHKOBY» VcciemoBarensckas pabora «llomck
MUKPOOPTaHU3MOB 00JAJAIOIINX AHTATOHUCTUYECKON aKTUBHOCTBIOY.

[Tpumenenue Oakrepuil yenoBekoM. KuHeTnueckoe onucaHue OMOCHHTE3a
MPOJYKTOB MUKPOOpTaHU3MaMu. bakTepuu, KOTOphle MOTYT pasjiaraTh IJIACTHK.
UccnenoBarenbckas  paboTta «Brp1rnenenue MOJIOYHOKHUCIIBIX OakTepuii,
HCCIIEJIOBAHUE UX aKTUBHOCTH.



Muxkpoopranu3Mbl B arpoOMOTEXHOJOTHH. VICKyCCTBEHHBIE acCOLUAIUU
pacTeHuil Cc wMukpoopranmsMamu. HccnemgoBarenbckass paborta «BwimeneHue
OAaKTEpHIl MOJE3HBIX ISl PACTEHUI».

3. Jykapuomuueckue opzaHu3Movl 6 OUOmexHonocuu (niecHeevie zpuonl,
oposcicu, 8600opocau) (12 uacos)

[TnecHeBbie rpuOBI TPOIYLIEHTHI OMOJIOTMUECKH AKTUBHBIX BEIIECTB.

OO6mias XapaKTepUCTHKa IPOAKIKEN CaxapoOMMLIETOB. Hctopus
UCIIOJIb30BAHUSL JPOACKEH B  TpaJMIIMOHHONM OMOTEXHOJIOTMH. TeXHOJIOruu
BUHOJENNS U XJIEOONECUEeHU S, CIICIMATIN3UPOBaHHbIE pachl Apoxoked. Metabonusm
npoxokeit. Peakuust cnmptoBoro Oposxenusi. Jlabopatopuas pabora «Ilomcuer
KJIETOK Jpoxoked B kamepe ['opsieBa». Jlabopatopuas paborta «OOHapyxeHHE
OPOAYKTOB CHUPTOBOTO OpOXKEHUS: 3TUIIOBOIO CIHUPTAa W YIJIEKUCIIOTO Ta3ay.
[TomydyeHne BTOPUYHBIX META0OJUTOB B APOdOKax. J[poXkku Kak MPOAYIIEHTHI
onororumB. [lomydeHue 1eaeBbIX OEIKOB B APOAIKAX.

OCOOEHHOCTM BEreTaTHMBHOIO M IIOJOBOTO PAa3MHOXKEHHUS Y JIPOXKIKEH,
3HAYEHWE M3YyYEHHs] MHTO3a W LHUTOKHHE3a JJs ONTHMH3ALUU IPOIECCOB
KYJbTUBUPOBAHUS JPOXIKEBBIX IITAMMOB, MOHUMAaHUSI MPUYMH TATOT€HHOCTH
IpoXxcoKell W rpuloB, MOMCKA MUIIEHEH (QYHTMIMIOB MW pa3pabOTKU HOBBIX
JIEKapCTBEHHBIX MpemnaparoB. JlabopatopHas pabora «HabmroeHre pa3sMHOXKEHUS
JIPOXKEBBIX KJIeTok». [IpakTuueckas pabora «Ilomyuenue TBopora u kegupa Ha
OCHOBE MOJIOUHOKHCIIBIX Oaktepuit». [Ipaktuueckas pabora «OCHOBHBIE BH/IbI
KBaca W UX XapakKTepUCTUKa» «JlpoXoKM ¢ MOJIOYHOKHCIBIE OakTepuw,
npuUMEHsieMble  JUIsl ~ TpPOM3BOACTBAa  KBaca».  [lpaktuueckas ~ pabota
«CpaBHUTENBHBIA aHATU3 Pa3BUTHS JPOXOKEH B a’dpoOHBIX M aHAIPOOHBIX
ycnoBusix». [lpaktudeckas pabora «MeTolbl OLIEHKH CBOMCTB XJIeOOTEKapHBIX
npoxokeid. OcoOeHHOCTH MPUMEHEHMSI MPECCOBAHHBIX, CYIICHBIX M MHCTAHTHBIX
npoxokei».  MccnmemoBarenbckass pabota  «BiusHue — (QU3MKO-XUMUYECKHX
(akTOpOB Ha Ka4Y€CTBO OMOTEXHOJOTHYECKOW NMPOAYKIMH (KBac, Kepup, CbIp, Xji1ed
U JIp.)».

Bogopocnn — mnepcnekTUBHBIA OOBEKT JUIsi MPOU3BOJCTBA Oenka u
yIieBoA0B. buorexHonornueckue METo/ibl OYUCTKH TBEPJBIX, KUAKUX OTXOJ0B U
ra3oo0pa3HbIX OTXOJ0B Mpou3BOACTB. CrTouHble BOAbl. CXEeMbl OYHMCTKH.
buodunbTpel, a3pOTEHKH, METAHTEHKH, OKCUTEHKU. AKTUBHBIM WJI U BXOJMIIKE B
HEro MHKpOOpraHusMmbl. Vcrnosib30BaHHE BOJIOPOCIEH B OYUCTKE CTOYHBIX BOJI.
UccnenoBarensckas pabora «Bnusaue duzmko-xumuuecknx (akToOpoB Ha pPOCT
Bogopocinu (Chlorella vulgaris)».

4. Hacneocmeennaa unghopmayusn (8 wacos)

HacnenctBeHHOCTh M WM3MEHYHMBOCTh — OCHOBHBIE CBOWCTBA KMBBIX
opranu3mMoB. M3menHuuBocTh. Buabsl usmenumBocth. Ilpaktuueckas pabota
«MoaudukamoHHast K3AMEHYUBOCTD (JINCThSI, UTOJIKH C OJHOTO JIEPEBA).

['en — maTepuaNbHBI HOCUTENb HACJIEACTBEHHOCTH M HW3MEHYHMBOCTH.
HyxknenHoBele kucnotel. JIokamu3anuss IN€HETHYECKOTO MaTepuajia B KIETKE.
Henenne knerok. Pemnmukarnus JITHK. OcHoBHas qjorMa MOJIEKYJISIpHOM OHONOTUU.
Tpanckpunuus. Tpancnsuus. Myrtamuu. Ilpaktuueckass pabora «l'en —
MHCTPYKIMUS 10 cOOpke KJIEeTKU (Ha Oucepe uiu KOHCTpyKTope)». [Ipakrtuueckas



pabora «MyTarmus Ha OyTepOpone (I000i1 00BEKT U3 mpeabIayIeil paboTel, rae
WU3MEHEHUE NHCTPYKIIMH MTPUBEJET K U3MEHEHUIO BHEIIHETO BU/IA OOBEKTA)».

5. Bupyconozus. (6 uacos)

[TonoxxeHne BHPYCOB B CHCTEME opraHumyeckoro mupa. CTpyKTypa u
XUMU4Yeckuil cocraB BupycoB. Knaccudukanus BupycoB. Penpoaykius BUPYCOB.
[IpocMOTp TOKYMEHTaIbHOTO (UIbMa O BUPYyCaX.

Bupycet - B0o30ymutenu UHQEKIUMOHHBbIX Oone3Held. OHKOBHUPYCHI.
bakrepuodaru: crtpoenue, cBoiicTBa, mnpuMeHeHue. lIpaktuyeckas pabora.
«Mertop pazBenenuit» [Ipakruueckas padota. « TutpoBanue 0akTepruodaropy.

buonorunyeckue MeToabl 60pLOBI ¢ BUpyCaMHu.

6. I'ennasa unsicenepus u Guomexnono2uu. (8 uacos)

OcHOoBBl TeHHOW wuHeHepuu. Bekropa. Cnenuduueckne QepMeHTHI
Oakrtepuii. IlpakTuueckass pabota «IHIOHYKIEa3bl pecTpukiuu (padbota cC
HYKJICOTHIHBIMH TIOCJIEIOBATEILHOCTAMU Ha OyMare).

buorexnonorun mpoayknuu OeNKOB B OaKTePHAIBHBIX KYyJIbTypax.
JlocTrkeHHs TEHHOM MH)KEHEPUU U OMOTEXHOJIOTUH.

CRISPR/Cas — cucrema ajaniTUBHOr0O MMMYHHUTETa OaKTEpUi U apxe.

[Tpaktuueckas pabora «I'ennbie HoxHULBI - CRISPR/Cas (MogenupoBanue
Ha Oymare)»

I'MO. Meroasl nomyuenuss I'MO. Urpa-guckyccust «Bbeiurpail rpant Ha
cozxanue ' MOy.

7. Buomexnonozuu 6 scueomnoeoocmee (8 uacos)

JlomecTukanus  OCHOBHBIE  JIOMAalllHUE€  KUBOTHBIE;  COBPEMEHHBIC
DKCIIEPUMEHTax 110 JOMECTHKAallMW JKMBOTHBIX (JIMCHMLA, HOpPKAa H Jp. —
SKCOEPUMEHTHl ~ HAay4yHOM  IIKOJNbl  akajaemuka  bemseBa).  [uckyccus
«/lomecTukanus, Bce M PACTEHUS M IKUBOTHBIE, KOTOPBIE JKHUBYT PSJIOM C
YeJIOBEKOM MM OJOMAIIHUBAIOTCSA? MOXHO JIM CUATATh TapaKaHa O0J0MalIHEHHBIM
JKUBOTHBIM?».

CoBpeMeHHbIE METOAbl B >KMBOTHOBOJCTBE: TPAHCIUIAHTALUS SMOPHOHOB,
XUMEpPHbIE KUBOTHBIE, KiIoOHUpoBaHue. llpakTuyeckas pabora «Meroauka
KJIOHUPOBaHUs (MOJIeIMpOBaHKE Ha Oymare).

OcHoBHBIE 00JI€3HU KUBOTHBIX U POJIb MATOTEHHBIX MHUKPOOPTraHHU3MOB U
Napa3uToB B Pa3BUTHM 3a00JIEBAHMM JTOMAIIHUX >KUBOTHBIX MU OCHOBHBIX Mepax
O00psOBI C HUMU; POJb MOJE3HBIX MUKPOCUMOHWOHTOB B OpPraHU3ME >KUBOTHBIX.
[TonoxuTenbHOE M MOOOYHOE (OTPUIIATETLHOE) BO3JIEUCTBUM AHTUOMOTHKOB HA
OpraHu3M B XOJI¢ JICYEHHUS IJKMBOTHBIX; LM M 3aJa4d BETEPUHAPHH.
buotexnonorus kopMmoBbIX mpemnapatoB. llpaktuueckas pabora «CocTaBieHue
palMoHa  NUTaHUSA  JKMBOTHOIO, pacyeT pacxoJOB Ha  COJEPKAHHEN.
HccnenoBarensckas padbota «OeHka KayeCcTBa MOJIOYHON MPOTYKITHID.

8. buomexnonozuu ¢ pacmenuesoocmee (10 uacos)

OcHoBHBIE MeTONbI cenekuuu. [ mbpunuzanus. @opmbel 0TO0pa. OCHOBHBIE
HalpaBJCHUS]  CENEKLMH:  YIYYlIeHHEe  ypOXAaWHOCTH, YCTOMYMBOCTH K
onotnyeckuMm 1 abuotmyeckuM (akxropam. IIpaktuueckas padora «BeipamuBaem
ropox. Kak npoBecTu CKpeuMBaHue y ropoxa.

OCHOBHBIE MOJXO/bI CEJICKIMU U OMOTEXHOJIOTUH KYJIbTYPHBIX PAcCTEHUMH,
['uOpuaun3zanus, oTaaneHHas TUOpUIU3AINSI, UCKYCCTBEHHBIM OTOOp, reTeposuc,



TpaHcpopmalusi, MyTareHe3, FeHeTU4eCKoe peakTupoBanue). Mcropus cenexuuu
B Poccun u mupe, uctopust pa3BUTHs BAXKHEUIINUX COPTOB KYJIbTYPHBIX PACTEHHUM.

Kak dyenoBex MoxkeT MoOAM(PHUIMPOBaTH pacTeHus? ['eHHas HHKEHepHs
pacteHnii: UYTO Takoe TEHETHYECKas WHXEHEpUs pACTEeHUU. TpaHCTEeHHbIE
pacteHusi. Meroapl nonydeHus. OOpa3zoBaHuME ONyXOJed Yy  pacTEeHUU.
ArpoOaktepuanbHas — TpaHcpopManus: Ti-ruasMugsl. I'enmt  T-JIHK.
MoueKyIipHO-T€HETUYECKUE  MEXaHU3Mbl  TpaHcpopMauuu. ['eHeTnyeckoe
penaktupoBaHue. COBpEMEHHBIE TMOAXOABl M JIOCTHKEHHS TE€HETHYECKOIO
penaktupoBaHus pacteHuil. IlpakTudeckass pabora «l'€HOMHBIE HOKHHUIIBI
(MmonenupoBanue padbotsl cuctembl CRISP-Cas).

EcTb 111 %u3Hb B mpoOupke? BUOTEXHOIOTHS KYJIbTYPHBIX PACTEHUH.

HccnenoBarenbckas pabora «BripaniuBanue pacTeHud B mpooupke (MOKHO
BOCIIOJIB30BAaThCA PE3yJIbTATAMU MPEIBIAYIIUX SKCIEPUMEHTOB 10 COCTABICHUIO
MUTATENbHBIX PACTBOPOB JJISL PACTEHUM )».

Moayab «MoJiekyJsipHbie OCHOBBI (u3Ho0orun u (papmaxkogaorum» 9
kJjacce (68 yacos)

1. @u3uonozuueckan xumus. (20 uacoes)

Brenenue. buorennsie snementhl: opraHorensl: O, C, N, H. AxtuBHbie
bopMbl KHCTIOPOA, UX TOJIyYeHHE, HEUTpaIu3alusl.

MakpoaJIeMEHTBI: IPOLIEHT COACPKAaHUS B OPraHU3Me, BBINOIHAEMAs
byHKIMA, conep)kaHue B mponaykrax nutanus. Ca2+ - cBs3blBarolue Oenkw,
JEIOHUPOBAHNUE KAJIBLIMSI, PETyJsilus YpOBHs KaJlbLUs B OpraHU3MeE: TOPMOHBI
nouek. Mg — crpoenue xjaopoduiuia, ero akTUBAIUS COTHEYHOM SHEPTHUEH.

MUKpO3JIEMEHTBI: B KAaKUX MOJEKYJax COAEP)KATCS, BBINNOJIHAEMAs
byHKIMsA, colepkaHue B Npoaykrax nuTtaHus. llocimeacTtBus mnepeno3upoBKU
MHKpOdJIeMEeHTaMu. Fe —  ycBaumBaemple THIIBI  COCIMHEHUM  JKeEJe3a.
['emonpoTenHsbl, TeMOIMAHUH, TUTOXPOMBI. Cu — YCBOEHME M TPAHCIOPT MEIM.
benku, conmepxkamue Menpb. [laronmormueckme cuHapombl Menke u BuibcoHna,
CBSI3aHHBIE C META0O0JIM3MOM MEJIH.

Toxcuunble aneMenTsl [lepuoguueckon cucremsl s opranusma. BinsiHue
HEJIOCTaTKa MaKpO U MUKPO3JIEMEHTOB HA KMBbIE OPraHU3MBI.

HccnenoBarensckasd pabora «KoauuecTBeHHass oOLEHKAa CcOAepKaHUs
MUKPOJIEMEHTOB MJIM BUTAMHUHOB B ITHILEBBIX MPOAYKTAX»

XKupsl. 3aboneBaHusi 4elOBEKa, CBA3aHHBIE C HAPYIICHUSMU KHUPOBOTO
obmeHa. JlucnunuaeMun.

VYrneBoapl. 3abojeBaHUS  4YETOBEKAa, CBSI3aHHBIE C  HApYLICHUSIMHU
yraeBoHoro oomena. CaxapHblii 1uadeT.

benku. Crpoenue. 3aborneBaHusl 4elOBEKa, CBA3AHHBIE C HAPYUICHUSIMH
oenkoBoro oomena. Oynkuuu OenkoB. PepmeHTsl. Mexanusm aeicTBus. Knaccel
(epMeHTaTUBHBIX peaKiui. KodepmeHTsI. IIpakTnueckoe 3aHATUE
«KauecTBeHHBIE peaklMyi Ha OpraHWYecKue MOJIEKYJbD». lIpakTnueckoe 3aHsATHE
«/lenarypauust OenkoB» Ilpaktuueckoe 3ansitue «M3yueHue aKTHUBHOCTH
aMUJIa3bD».

Buramunbel  xupopacTBOpMMBIE,  BOoAOpacTBopuMble.  IIpeBpameHue
BUTaMUHOB B aKTHBHbIE ()OPMbI KOPEPMEHTOB. ABUTAMUHO3BI.



OcCHOBHBIE ~ TUIIBI ~ METAa0OJIMYECKHX  peakuuid. buosHepreTnueckue
npouecchl. ['mukomm3. [ukn Kpebcea. Ilemp mepenoca snexkTpoHoB. OKHUCICHHE
KUPHBIX KHCIOT. Katabanu3sM aMHMHOKHCIIOT. I mokoHeoreHe3. CUHTE3 yIJIEeBOJOB,
0enkoB, JkHpoB. Merabonutuyeckue 3adoneBanus. lIpakTuueckoe 3aHsTHE
«Pemienue 3a1a4 Ha SHEPreTUUECKUN OOMEHY.

Knerka. Ilonstue memOpanbl. @yHkuuu memOpaH. Buasl TpaHcmopra B
KIIETKY.

MemOpanHbie opraHouibl. 3a001€BaHuUs CBSI3aHHBIE C HAPYILIEHUEM paOOThI
MEMOpaHHBIX OpraHes, OOJe3HH HAKOIUIEHHUs. THUIBI KOHTAaKTOB MEXIY
KJIETKaMU. 3HAYEHHE MEKKJIETOUYHOM KOMMYHHUKALMU JJIA 3I0POBbSI OpraHU3Ma.
[Ipaktrueckoe 3anarue «Jluanus (kieTodyka Tpayoe)».

Snpo. VYpoBHM yHakOoBKM XpOMaThHA. XPOMOCOMHBIE TEPPUTOPHHU.
HememOpaHHbIE OpraHOUIBI.

2. Monekyaapuasa ouonoz2us. (20 uacos)

OCHOBHBIE BEXH PA3BUTHS MOJIEKYJISIPHOU OMOJIOTHH.

HyxnennoBeie kucnorel. OCHOBHBIE NpUHIMIBI cTpoeHud. [IpakTtmyeckas
pabora «Boeinenenne JIHK u3 Ganana». Ilpaktuueckas pabora «Mogens JIHK-
opuramu». [IpakTtuueckas padora «Omnpenenenue kadectBa mnpenapatoB JJHK c
MOMOILBIO cieKTpodoTomMeTpur» (IpU HATMYUU 000PYAOBaHUS).

Martpuunble CcUHTE3bl. Peruimkanus — OCHOBa KJIETOYHOTO JEJICHHUS.
[Mpuniune! perunkanuu. [Ipaktudeckas padora «PeruimkaTuBHas MaluHa (Urpa-
nemoHcTpanus)». [Ipaktuueckas pabora «[IIIP (Momens amrmumdukanus Ha
Oymare)».

Myramuu. Yrto Bb3bIBaeT u3MeHeHuss B crpoennd JHK. IIpuHnumer
penapanum.

Tpanckpunius. [IpakTudeckas padora «Cuna mpomMoTopay.

'enernueckunit kon. Ilpaktuueckas pabGota «Pemenune 3amad  Ha
reHeTnueckuii kom» Tpancimauus. [Ipaktuueckas pabota « PoIuHT OETKOBY.

Opranuzanus reHoma BUpYcoB IIpoTHBOBHpYCHBIE CpelCTBAa, MEXaHU3MBbI
UX JEUCTBUI.

Opranuzanusi reHoma OakTepuil  AHTHOAKTEpHANIbHBIE  IpenapaThl.
UccnenoBarenbckas pabora «PacnpoctpaHeHne aHTHOMOTUKOPE3UCTEHTHBIX
OakTepuii»

Opranuzanus reHoMa 3ykapuot I'eHoMHoe peaaktupoBanue. [IpakTuueckas
pabora «PaboTta B COBpeMEHHBIX I'eHETHYECKMX O0azax maHHbIX. [IpoBenenue In
silico aHanM3a mocIeI0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

ITonstue o nekapcrBax. IlpuHHMOBI MOAXOAAa K  MOMUCKY HOBBIX
JeKapCcTBEHHBIX cpencTB. CKpUHUHT U ero Metoabl. MccnenoBaTtenbckas pabora
«IKCIIEPUMEHTHI MO ONPEIETEHUI0 TOKCUYHOCTH BEIIECTB HA apTEMUIUAX.

[Iytn BBemenuss JIC. @apmakOKMHETHMKA JIEKAPCTBEHHBIX BEILECTB.
BcacbiBanne (aOcopOuus) nexkapcTtB. OCHOBHBIE MEXaHU3Mbl BCAChIBaHMS.
Tpancnopt JekapCcTBEHHBIX BemiecTB. ['eHbl W Oenku  mepBod  (hassl
ouorpanchopmanmu. IlyTu BbIBeeHMS JIEKApCTB W3 OpPraHu3Ma. DKCKpeuus H
snuMuHamMsa. [eHbl W Oenku  BTOpodl  ¢a3el  OuoTpaHchopmaluu.



dapmakonuHaMmuka. ['aBHOE M MOOOYHOE, PEe30POTUBHOE M MECTHOE, MPSIMOE,
HEenpsaMoe U pedIESKTOPHOE JEHCTBUE.

Buaet B3aumopeiictBusi siekapctB. CHHEprusM M aHTaroHW3M IpU
COBMECTHOM JICMICTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHbII ~ CUTHAIUMHI.  TUOBl  KIETOYHBIX  PELENTOPOB.
MemOpaHHbIe: MOHHBIE KaHaJbl, KaTAIMTUYECKUE U compsikeHHble ¢ (G-Oenkamu;
BHYTPHUKJICTOUHBIC: I[MTOIJIA3MATUUYECKUE W sACpHbIE. MeEXaHU3Mbl JIUTAH]-
penentopHoro B3aumojeicTBUs. CeleKTUBHOCTh (M30UPaATEIbHOCTh) JIEUCTBUS,
CBSI3b «XMMHUYECKAs CTPYKTYpa — apMaKoJIOruHiueckasi akTHBHOCTb BEILIECTB.

DapMaKOJIOTUYECKOW  MOIYJSALMU  CUHANTUYECKOM  XOJMHEPTUYECKOU
nepenadn. MoJeKysipHbId MEXaHU3M JIEUCTBUS U (PapMaKoJIOTMYECKHE CBOMCTBA
M-X0IMHOOJIOKATOPOB, TaHTJIMOOJIOKATOPOB M KypapemoJOOHBIX  CPEICTB.
dapMaKoJIOTHYECKass PEryJsiiuds aKTUBHOCTHM  aJpPEHEPrhuYecKOro CHHAICA.
AJIpEHOMUMETHKHY, aAPEHOOIOKATOPHI, CUMIATONMUTUKHU. [IpakThdeckas pabdota
«BnusHMe  anpeHamMHAa — HA  CeplieYHbIE  COKpamlleHus  (IIporpaMMHOE
o0OecrieueHue )».

MonekynsipHas dbapmakoiorus AHTHAJUIEPTUYECKHUX CpEICTB.
['ucTaMUHOBBIEC pELIENTOPHI: TUIIBI, MOJIEKYJIApHasi opranu3aiusa. CTaOuau3aTopbl
MeMOpaH TYYHBIX KJIETOK: MOJICKYJISIPHBIM MEXaHU3M JIEUCTBUSA, OCOOCHHOCTH
KIIMHUYECKOTO TPUMEHEHUS, TOYKH NPWIOKEHUS JIEUCTBUS HUHTUOUTOPOB
JIUIIATHBIX MEAUATOPOB.

MexaHu3sM [JEWCTBUS W TPUMEHEHUE IMPENaparoB, CTUMYJIHUPYIOLIUX
MpoIecChl UMMyHUTETa. PapMaKOJIOrHYECKasi XapaKTEPUCTUKA WHTEPIICHKUHOB:
MOJIyYeHHE, MEXaHU3M JehCTBUA, npuMeHeHue. OCHOBBI MaTO()U3UOIOTHH
octpoda3oBOro OTBETa, MEAHUANMs BOCHAJNEHUA. MOIEKYISIpHBIA MEXaHU3M
MMPOTUBOBOCIAIUTENBHOIO JEUCTBUSl TIIOKOKOPTHUKOCTEPOUIOB, HECTEPOUIHBIX
MPOTUBOBOCHANIUTENbHBIX cpeacTB. lIpaktuueckas pabora «Il'ucronoruyeckue
MpenapaTbl UIMMYHHOM CUCTEMBI».

[lonaTe O Hapko3e M HApKO3HBIX Ipenaparax. KieTouHbli U HEPBHBIN
Hapko3. dapmakoyiornyeckass XapaKTEPUCTHKA OTACJIbHBIX TPYNI HAPKO3HBIX
cpenctB.  IlocnenoBarenbHOCTh  IEMCTBUS  HA  LEHTPAJIbHYI0  CHUCTEMY.
[TpakTuueckast padota «I 'ucTOIOTHUECKUE TTpenapaThl HEPBHON CUCTEMBD».

dusnonornueckuii coH; ¢aszpl cHa. Buael Hapymenuit cHa I[lonstue o
MEJIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (TMIMHOTHUKAX).

Monekynsipuble acnekTbl Houuienuuu. OnuaTtHble PelenTopbl, UX THUIIBL.
OHkedanHbl U SHAOPGUHBI - SHOTEHHBIE JIMTAH bl OTUATHBIX PEIIEITOPOB.

AHTHUIICUXOTHYECKOE JIEUCTBHE, BIMSHUE HA (DYHKIMIO SKCTpATUpaMUIHON
CUCTEMBI, SMOIMOHAIIbHYIO Cc(epy, PBOTHBIH IEHTP, apTEepHAIbHOE IaBJICHUE,
LECHTP TEPMOPETYJALUU. MOJEKYIJISIPHbIE MEXaHU3Mbl JICVCTBHUS HEUPOJIEITHKOB,
BIIMSHUE Ha JA0(paMUHOBBIE, CEPOTOHMHOBBIC, aJ[PEHO- U THUCTAMUHOBBIE
PELENTOpPHI, UX JIEUCTBUE HA KJIETOYHbIE MEMOpPaHBI, HA JEMOHUPOBAHUE TKAHEBBIX
MOHOAMUHOB. [loTeHIIMan-3aBUCUMbIE HATPUEBBIE KaHANIBl KaK MUIIECHU JIEHCTBUS
MECTHBIX aHecTeTHMKOB. (CrocoObl HMHTHOMPOBAHMS  TMOTEHIIUAJ-3aBUCUMBIX
HAaTPUEBBIX KaHAJIOB MECTHbIMU aHecTeTukamu. [Ipaktuueckas pabora «Kapta
HKCIPECCUU J10(aMUHOBBIX W CEPOTOHHMHOBBIX PELENTOPOB B MO3T€ MBIIICH».
UccnenoBarensckas paborta «IloBeneHueckue TecThl Ha pblOKkax Danio rario.



Caetio-temHas kamepay». UccienoBatenbckast padborta «[loBeneHueckue TecTbl Ha
peiOkax Danio rario. OtkpeiToe mone». MccnemoBatenbckas — pabora
«IToBegenueckue TecTsl Ha ppiOkax Danio rario. CtaifHOe OBEICHUEY.

Moayib «MosekyasipHble OCHOBBI cesleKIum» 9 kiacc (68 yaca)

1. Monexynapnasa ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHS MOJICKYJISIPHOU OUOJIOTHUH.

HyknenHnoBbie KuCIOTHl. OCHOBHBIC NMPUHIUIIBI CTpoeHMs. [IpakThueckas
pabora «Beinenenue JIHK u3 Oanana». Ilpaktuueckas padora «Mogens JIHK-
opuramu». [Ipaktuueckas pabora «Omnpenenenne kadectBa npemnapartos JIHK c
MOMOIIBIO cieKTpodoTomMeTpur» (IIpU HATMYUU 000PYIOBaAHUS).

Marpuunbie cuHTE3bl. Perumkamus — OCHOBA KIIETOYHOIO JIEJICHUS.
[Tpunrnuner perumkanuu. [Ipaktudeckas padora «PermmkaTuBHas MamiuHa (Urpa-
neMoHctpanus)». Ilpaktuueckas pabora «IIIP (Moxenp ammmdukamus Ha
Oymare)».

Myrtanuu. Yto BbeI3bIBacT usMmeHeHns B crpoeHnn JIHK. ITpunnwmmnsr
penapanum.

Tpanckpunmus. [Ipaktudeckas padora «Cuna mpomMoTopay.

['enetnueckuit  koxn. Ilpaktuueckass pabora «Pemenne 3amau  Ha
reHetnueckuil koa» Tpancnauus. [Ipakruueckas pabota « @Oy uHT OETKOBY.

Opraauzanus reHomMa BUPYcOB [IpOTMBOBHpPYCHBIE CPEACTBA, MEXAHU3MBI
UX TEUCTBUSL.

Opranuzanusi reHoma Oaktepuid  AHTHOAKTEpHAIbHBIE  TpenapaThl.
UccnenoBarensckas pabora «PacmpocTpaneHne aHTHOMOTUKOPE3UCTEHTHBIX
OaxkTepuin»

Opranu3zanus reHoMa 3ykapuot I'eHoMHoe peaaktupoBanue. [IpakTuueckas
pabora «PaboTta B COBpEeMEHHBIX T'€HETHYECKMX Oa3ax maHHbIX. [IpoBemenue In
silico aHanM3a NoCIe0BATENBHOCTEN TEHOBY.

2. Monexyaapuwie ochogwl cenemuku (20 uacos)

[Ipenmer renetuku. Kparkas wucTopus pa3BUTHS NPEIACTABICHUS O
HACJIEICTBEHHOCTH.

OT re’a K MpU3HAKy: KaK packpacuTh Kota. Uto takoe nmpuszHak? Iyt ot
resa A0 npusHaka. Myramuu. Asutenu. ['eTepo3urorsl M TOMO3UTOTHI.
JlomMuHaHTHBIE W  peueccuBHble  amienu. PoneBas  urpa  «AJuienmy.
UccnenoBarenbckuii mpoekT MyTareHnbie (akTophl.

['enbl cTposiT opraHusM. BxitoueHune M BBIKIIOYEHHE OOJBIIOTO Habopa
reHoB. Kak kieTku MmoHWMAalOT, Kakue TEHbl JOJDKHBI pabortath. PomeBas urpa
«Cynpba kietkn». ['ensi-nepexmouatenu. [Ipaktuueckoe 3amanue « AJTOPUTMBI
JUTSL KIIETOK.

JluckpeTHOe Haclie0BaHUE MPU3HAKOB. 3aKOHBI MEHENsA: OAUH I'€H - OJUH
npuzHak. (Cxema CKpelMBaHUsA. 3aKOH eAuHOOOpa3usi TUOPUIOB MEPBOTO
nokosienus. [Tpaktuyeckoe 3ananue «EnnHooOpa3ue nNepBoro MOKOJICHUs». 3aKOH
pacilierieHus TpU3HaKa BO BTOpOM TNokoJieHuHu. [IpakTthdeckoe 3amaHue
«Paciierienne Bo BTOpOM MokosieHun». MccnenoBarenbCkuil MpoeKT «3aKkoHbl I
MeHienst B 9KCIIEPUMEHTE.



3akoHbl MeHieNs1: HECKOJIbKO T€HOB - HECKOJIBKO MPU3HAKOB. urnopuaHoe
ckpemmBanue. HeszaBucumoe pacxoxaenue xpomocom. lIpakrtuueckoe 3amanue
«Pemetka Ilennera». CuernieHHOE Hacae0BaHUE.

BzaumogeiictBue reHoB. AJjuienpHO€ W HeawwienbHoe. lIpakTmueckoe
3aHsiTue «B3aumoneicTBUs TEHOB (MOJEIMPOBAaHUE CHHTE3a U TPaAHCIOPTa
MUTMEHTA B KJIETKY )»

Onpenenenue mnona. I[lomoBele xpomocoMbl. CaMibl U camku. BimsiHue
(hakTOpOB OKpY’XKaIIIeH cpeabpl. XpOMOCOMHOE ompeneieHue moja. I[lonoBwie
xpoMocoMsbl. [Ipaktnueckoe 3anaHue «HacnenoBaHWe, CLEIUIEHHOE C IOJIOM.
[IpoGaema AOMOMHUTENBHON X-XPOMOCOMBI Y KEHIIUH. TPeXIBETHBIE KOIIIKH.

3. Monexyaapuwie ocroewl cenekyuu (28 uacos)

['enpr B momynsauusax: Benukoe pasBHoBecue. [lomyisinusa. YacToTsl
BCTPEYaEMOCTH  TpHW3HAKa W  aulenda.  YpaBHeHWe  Xapau-BaiinOepra.
[IpakTuueckoe 3amanme «YacToThl ajieneil, TEHOTUIIOB H  (SHOTHUIIOBY.
HccnenoBarenbCKuil MPOEKT «AHAIU3 T€HETUYECKOW CTPYKTYphl MONYJIALHUU (Ha
OCHOBE 3aKOoHa Xapau-BaitHbepra).

[Tonynsiuu  MEHSIIOTCSI:  YUCJIEHHOCTh, MUTpalds U BBIOOp cCympyra.
@daxkTopbl, KOTOpbIE BBIBOJAT MOMYJISILUIO M3 paBHOBecus Xapau-BaitHOepra.
Yucnennocts nomynsaiuu. PoneBas urpa «2O¢dext ocHoBarens». PoneBas urpa
«Iddext OyTbUIOUHOrO ropibimkay. [peitd renoB. Myrtamuu. Hecmyuaiinoe
ckpemuBanue. M3omsanus.

[TonmynsiuMyu MEHSIIOTCS: €CTeCTBEHHbIM OTOOp. MexaHusm neicTBus
ecTecTBEHHOTO oTOopa. JIBmxkymuii oToop. Ponesas urpa «EctecTBeHHbII 0TOODY.

MoaudukanonHas  W3MEHYMBOCTh.  CTaTHCTHYECKHME  OCOOCHHOCTHU
MOIU(PUKAITMOHHON VU3MEHUYHUBOCTH. HccnenoBarenbckue paboThI
«MoaudukamonHasi HW3MEHYMBOCTh PACTCHHWM B Tpelejax Ballero MecTa
JKATEIBCTBAY.

HacnenoBanne KOIMYECTBEHHBIX MPU3HAKOB. KOMMYECTBEHHBIE MPU3HAKHU.
CpenoBasi U3MEHUMBOCTh Tpu3Haka. KosdduumeHT HacieayemMocTu MNpu3HaKa.
OtBet Ha oTOOp. [ToMCK r€HOB KOJMYECTBEHHBIX MPU3HAKOB. OHOHYKICOTUIHBIC
BapuaHThl reHoB. JJHK-unn. [TonHOreHOMHBIN aHaIu3 acCCOLUAIUH.

«Ombl» Ham reHomMoM. IloctreHomHass »spa. OOparHasi TeHETHKA.
«OmukcHble» wucciaenoBanus. Ilporeom, metabonom. IlpakTuyeckoe 3amgaHue
«ATPOHOMBIY.

JlomecTHKaIus U MEHTPbl TeHETUYECKOTO pazHooOpa3us. [lorcku pacrenuii
C «XOpoIMMH» TMpU3HAKAMH Ui 4esoBeka. LleHTpel  reHeTtmyeckoro
pasHooOpasus. Hukonait MBanoBuu BaBumos. Cenekiusa. KomOunammonHas u
rubpuaHas cenekuusa. [ereposuc. IlpakTudeckoe 3amanue «l omoiiormueckue
PAIIBI HACIIEICTBEHHON U3MEHUYUBOCTID.

CoxpaHuTh W H3YyYUTh TeHbI, YTOOBbl MeHATH Oynymiee. Kak mnpaBuiibHO
XpaHUTh TeHbl. KOJIEKIIMY TreHeTUUECKUX pecypcoB pacTeHui. [Ipaktukym u/umm
UCCIIEIOBATENbCKUN MPOEKT «MeToAbl KyJIbTUBUPOBAHUS In Vitro AJisi COXpaHECHUS
T€HETUYECKUX PECYPCOB PACTEHUM U JJIsl yCKOPEHHOMN CEJICKIIUM.

['eneTnueckne LEHTPHl B HameW crpa”e. e 3aHUMAarOTCs TE€HETUKOM H
T€HOMUKOW JIJIS1 HY K] CEJIbCKOTO XO341CTBA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA KYPCA
BHEYPOYHOM JAESTEJbHOCTH

3aHATHS B paMKax MpOrpaMMbl HANpaBJICHBI Ha 00ECIeUeHNE TOCTHKCHHUS
IIKOJbHUKAMU  CIEAYIOUIUX JIMYHOCTHBIX, METAmpeAMETHBIX U MPEIMETHBIX
00pa30BaTeIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE Pe3yJabTATHI:

B cghepe epasxcoanckoco eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM
COBMECTHOW JEATEIIbHOCTA TIPU BBINOJIHEHUM HWCCIEAOBAHUN M MPOEKTOB,
CTpPEMJIEHUE K B3aNMOTIOHUMAHHUIO U B3aUMOIIOMOIIIH.

B cgepe nampuomuuecxoco 6ocnumarnus: OTHOIIEHHE K OMOJOTUU KakK K
BA)KHOM COCTaBIAIOLIEH KYJIBTYPBI, TOPAOCTh 3a BKJAJ POCCUMCKUX U COBETCKUX
Y4EHBIX B pa3BUTHE MUPOBOM OMOJIOTMYECKON HAYKH.

B cgepe oOyxosno-upascmeennoco eocnumanus: TOTOBHOCTh OIICHUBATh
MOBEJICHUE U MOCTYIKH C MO3UIMU HPABCTBEHHBIX HOPM U HOPM 3KOJIOTUYECKOM
KyJbTYypbl, TMOHMMAaHUE 3HAYMMOCTH HPABCTBEHHOIO AacleKTa JAesITeJIbHOCTH
YeJIoBeKa B MEAUIIMHE U OUOJIOTUH.

B cpepe scmemuueckoeco eocnumanus: TOHUMAHUE pOJIM OHOJOTUU B
(GhopMUPOBAHUM ICTETUUECKON KYJIbTYPhl TUYHOCTH.

B cgepe puzuueckoco socnumanus, gopmuposanus Kyibmypsbl 300p08bsl U
IMOYUOHANbHO2O 01A20N0NYYUA: OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBbBIO
M YCTaHOBKa Ha 3J0pOBBIA 00pa3 Xu3HU (3I0pOBOE NUTaHUE, COOJIIOJCHHE
TUTHEHUYECKUX MPaBHII U HOPM, COATAHCUPOBAHHBIM PEKUM 3aHATUA U OTAbIXA,
peryisipHas ¢u3nuecKkasi aKTUBHOCTb); OCO3HAHMUE TIIOCJICACTBUI U HEMPHUSITHE
BpPEIAHBIX TPUBBIUEK (YHNOTPEOJICHHE alKOToJisi, HAPKOTHUKOB, KYpPEHHE) U HWHBIX
dbopm Bpena st GU3MUECKOTO0 W TICUXHYECKOTO 3I0POBBS; COOIOJIEHUE TPaBUII
0€30macHOCTH, B TOM YHUCJIC HABBIKK O€30MaCHOTO MOBEJACHUS B PUPOTHOM CPEe;
chOpMHPOBAHHOCTh  HaBBIKA  pedrekcuu,  ympaBJeHHE  COOCTBEHHBIM
OMOLMOHAJIBHBIM COCTOSTHUEM.

B cpepe mpyoosoco eocnumanusi; aKTUBHOE Yy4YacTHE€ B pEUICHUU
MPaKTUYECKUX 3a/ad (B paMKaX CEMbH, IIKOJIbI, TOpoJaa, Kpasi) OUOJIOTUYECKON U
JKOJIOTUYECKON  HAMNpPaBICHHOCTH, HWHTEPEC K MPAKTUYECKOMY HM3YUYEHHIO
npodeccuii, CBI3aHHBIX ¢ OMOTIOTHUEH.

B cgepe skonocuueckoco eocnumauus: OpPUCHTALUS Ha TPUMEHEHHE
OMOJIOTUYECKUX 3HAHUU TPU PEUICHUHU 3a7a4 B 00JIACTU OKPYKAIOIIEH Cpeibl;
OCO3HAHHE PKOJIOTMUECKHUX MPOOJIEM U MyTEH UX PElIeHUs; TOTOBHOCTh K YYaCTHIO
B PAKTHUYECKOU JIESATEITBHOCTH SKOJIOTMYECKON HAIPABIEHHOCTH.

B cgepe nonumanus yemnocmu Hayuno2o no3mauus: OpPUEHTALUA Ha
COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTABICHUNA 00 OCHOBHBIX OMOJIOTMYECKUX
3aKOHOMEPHOCTSX, B3aUMOCBS34X 4YEJIOBEKa C IMPUPOJAHOU M COLMAIBHOM CpPENoH;
MOHUMAHUE POJIM OMOJIOTUYECKOW HaykKu B  (OPMUPOBAHUU HAYYHOTO
MHUPOBO33pPEHHUS;  pa3BUTHE  HAay4dHOW  JIOOO3HATENBHOCTH, HWHTEpeca K
OMOJIOTUYECKON HayKe, HABBIKOB UCCIIEI0BATEIbCKON AESTENbHOCTH.

B cgpepe adanmayuu k usmeHAOUWUMCSL YCAOBUAM COYUATLHOU U NPUPOOHOLL
cpeovl: aJeKBaTHas OLEHKA W3MEHSIONIMXCS YCIOBUW; NPHUHITHE pPEIICHUS
(MHIMBUAYaJIbHOE, B TPYIIE) B U3MEHSIOMIMXCSA YCIOBUAX HA OCHOBAHUM aHAIN3a



Oounonornyeckor WHGOpPMANNK; TJIAHUPOBAHHWE IEHCTBUUA B HOBOW CHUTYyallMM Ha
OCHOBAaHHH 3HAHUN OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

MeTtanpeaMeTHble pe3yJbTaThl:

B cepepe o6naoenus ynusepcanbnviMu yueOHbIMU NO3HABAMENLHLIMU
OelcmeusimMu:

bazoBbie norudyeckue AeUCTBUA:

* BBISABIIATh M XapaKTEPH30BaTh CYIISCTBCHHBIC NMPHU3HAKH OHMOJIOTMYECKUX
O0OBEKTOB (SIBJICHUN);

* YCTaHABIIMBATh CYIIECTBEHHBIN MpPU3HAK KJIACCU(PUKALNU OUOJIOTHUYECKUX
O00OBEKTOB (SIBJIEHUM, IPOIIECCOB), OCHOBAHUSA JUIsI OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUH MPOBOJANMOTO aHAJIN3A,

e ¢ Yy4éTOM TPEUIOKCHHOM  OWOJOTMYECKOW  3a7a4ydl  BBISBJISATH
3aKOHOMEPHOCTH M TIPOTHUBOPEYHsI B pacCMaTPUBAEMBbIX (paKkTax U HAOIIOJACHUSIX;
npeaiaraTh KPUTEPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

* BBISIBIISATH ACPUIIUTHI HHOOPMAITUH, TAHHBIX, HEOOXOIUMBIX ISl PEIICHHUS
MOCTaBJICHHOM 3aJ1a4H;

* BBISBIIATH NIPUYMHHO-CJICICTBCHHBIC CBS3U MPU U3YUCHUU OMOTOTHICCKUX
SBIICHUA ¥ TIPOIIECCOB; JIeJaTh BBIBOJALI C HCIOJIb30BAaHUEM JEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUEHUH 10 aHAJIOTUH, (hOPMYJIUPOBATH
THIIOTE3bI O B3aUMOCBSI3SIX;

* CaMOCTOSITEIBLHO BBIOMpaTh CHOCOO pelIeHUs Y4eOHOW OMOJIOTMYecKOM
3ajadyud  (CpaBHUBATh HECKOJIBKO BapUAHTOB pEIICHHs, BbIOMpaTh Haubosee
MOAXO/ISIINN ¢ y4ETOM CaMOCTOSTENLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBbie uccae10BaTeNbCKUE IEUCTBHUS:

* MCTIOJIK30BaTh BOIMIPOCHI KaK MCCIIEIOBATEIHCKUN HHCTPYMEHT ITO3HAHMUS;

* (hopMyIUPOBaTh BOIPOCH], (PUKCHUPYIOMIME Pa3pbiB MEXKIY PEATbHBIM H
JKEJTATeIIbHBIM COCTOSIHUEM CHUTYaIlud, OOBEKTa, U CAMOCTOSTEIILHO YCTaHABIIUBATh
HUCKOMOE U JIAaHHOE;

* (¢opmupoBaTh THUNOTE3y 00 MCTUHHOCTA COOCTBEHHBIX CYXICHUI,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHHUE;

* TPOBOJUTH IO CaMOCTOSATEIHLHO COCTABJICHHOMY IUIaHYy HaOJI0eHNE,
HECJIOKHBI  OMOJIOTUYECKHA DKCIEPUMEHT, HEOOJBIIOE HCCICIOBAaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH OMOJIOTHYECKOTO 00bEeKTa (IpoIiecca) u3yueHus,

* TPUYMHHO-CIICICTBEHHBIX CBA3€H W 3aBUCUMOCTEH OHOJIOTMYECKUX
00BEKTOB MEXKIy COOOM;

* OLIGHUBaTh HA TPUMEHUMOCTH U JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJIYYCHHYIO B XO7I€ HAOIO/IEHNS U DKCTIEPUMEHTA;

* CaMOCTOSITENIBHO (hOPMYITUPOBATH OOOOIIECHUS U BBIBOJBI TI0 PE3YJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, DKCIEPUMEHTA, BJIAJICTh WHCTPYMEHTAMH OIICHKHU
JIOCTOBEPHOCTH TOJIyYEHHBIX BHIBOJOB U 0000IICHUH;

* MPOTHO3UPOBATH BO3MOXKHOE JajbHEHINEe pa3BUTHE OMOIOTHYCCKUX
MPOIIECCOB M WX IOCIIEICTBHS B AaHAIOTMYHBIX WM CXOMHBIX CHTYaIlHsAX, a TaKXKe
BBIJIBUTATH MPEIOJIOKEHHUS 00 X Pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

Pabora ¢ nundopmariuei:



* MPUMEHSTH PA3JTMYHbIE METOJbI, MHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
oTOope OMOIOTMYECKOW HWH(POPMAIMA WIM JaHHBIX W3 HCTOYHUKOB C YYETOM
MIPEIIOKEHHON yaeOHOM OMOIOTHYECKOM 3aa9H;

* BBHIOMpATh, AHATU3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH
OMoJOoTHYECKYI0 HH(DOPMAITHIO PA3TUIHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

* HAXOAWTHh CXOJHBIC apTyMEHTHI (ITOATBEPIKIAIONTNE WUIH OIPOBEPTAIOIIIHE
OJIHY | TY K€ HJICI0, BEPCHIO) B PA3IMYHBIX HH(DOPMAITMOHHBIX UICTOYHUKAX;

*  CaMOCTOSITEILHO BBIOMpATh ONTHUMANBHYIO (OpPMY MPEACTABICHUS
uHOpMAIIMM U WLIIOCTPUPOBATH pElIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JUarpaMMaMu, MHOM Trpadukoil 1 UX KOMOUHAIUSMU;

* OIICHUBATh HAAEKHOCTH OMOJOTMYECKOW WHGOPMAIMU 1O KPUTEPHSM,
MPETIOKEHHBIM YUUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSTEIHHO;

* 3aTIOMHHATh ¥ CUCTEMATH3UPOBATh OUOIOTHYECKYI0 HH(DOPMAITHIO.

B cgepe oeraoenus ynueepcanomvivu yueOHbIMU KOMMYHUKAMUBHBIMU
oeticmeusimu OOILIEHHE:

* BOCHPHHHMATh W (OPMYIHPOBATH CYXKICHHUS, BBIpAXKaTh OSMOIUU B
MIPOIIECCE BBHITTOJIHCHHS MIPAKTUYECKUX U JTAOOPATOPHBIX padoT;

* BbIpakaTh ce0s (CBOIO TOUKY 3PEHHSI) B YCTHBIX U MMCbMEHHBIX TEKCTaX;

* pacro3HaBaTh HeBepOaJIbHBIC CPEICTBA OOIICHUS, MOHUMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, 3HATh M PACIO3HABaTh MPEANOCHUIKM KOH(MIMKTHBIX
CUTYallUi U cMATYaTh KOH(QIUKTHI, BECTH MEPETOBOPHI;

* TIOHMMATh HAMEPEHUS JIPYTUX, MPOSBIATH YBAKUTEIHHOE OTHOLIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHNUS,

* B XOJ¢ Juayora W/WiM JUCKYCCHHM 3aJaBaTh BOIMPOCHI IO CYIIECTBY
oOcyXmaeMol OMOJIOTUYECKOW TEMbl M BBICKA3bIBAaTh WJCH, HalleJICHHBIE Ha
perieHre OMOJIOTHIECKON 3aa9u U ToAIepKaHue OJ1aroKeIaTeIbHOCTH OOIIEeHNS;

* COTOCTaBIIATh CBOU CYXACHUS C CYXKICHUSAMH JPYTHX YYaCTHUKOB
uanora, OOHapPYKUBATh PA3TUYMSI M CXOACTBO ITO3HIIHI;

* MyOJIMYHO TPENCTaBIATH PE3YIbTAThl BBIITOJHEHHOTO OHOJIOTHYECKOTO
OTbITa (IKCTIEPUMEHTA, UCCIICOBAHUS, TIPOEKTA);

* CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBHICTYIUICHUS C YYETOM 3aja4y
MPE3EHTAIlMA U OCOOCHHOCTEH ayJAMTOPHUU M B COOTBETCTBUHM C HUM COCTaBIISATH
YCTHBIE U TMCbMEHHbBIE TEKCTHI C UCIOIB30BAHUEM WILTIOCTPATUBHBIX MaTEPUATIOB.

CoBMecTHas IeATETbHOCTH (COTPYIHUYECTBO):

* IOHUMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYaJIbHOM
paboThl MPU PEIIeHUH KOHKPETHOM OMOJOTHYECKON MpoOjieMbl, 00OOCHOBBIBATH
HEOOXOMMOCTh TMPUMEHEHUS TPYMNIOBBIX (HOPM B3aMMOJEHCTBUS TPU PEIICHUU
MOCTABJICHHON y4eOHOH 3324w,

* TPUHUMATH IIEIh COBMECTHOW JCATEIBHOCTH, KOJUJICKTUBHO CTPOWTH
JEUCTBUS TI0 €€ JOCTIKECHUIO: PacCIpelelsiTh POJIH, TOTOBApUBATHCS, 00CYXKIaTh
MIPOIIECC U PE3YJIbTAT COBMECTHOM pabOTHI;

* yMeTh 0000IIaTh MHEHUS HECKOJBKUX JIIOACH, MPOSBIATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOJIHATH IMOPYUYEHUS, TTOTUUHSATHCS,

* [JITAHUPOBATh OPTaHU3AIMI0 COBMECTHOM PadOThI, ONPEACIIATh CBOKO POJIb
(c y4éToM mIpenrnovYTeHH U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJICUCTBUS),



pacnpenemnsaTh 3aJadyd MEXAY WICHAMH KOMAaHbl, y4acTBOBATh B TPYNIOBBIX
dbopmax paboTsl (006Cyx)aeHMUS, 0OOMEH MHEHUSMH, MO3TOBBIC IITYPMBbI U UHBIC);

* BBITIOJHATH CBOKO 9acTh PAOOTHI, TOCTUTATh KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAIPaBJICHUIO W KOOPJIWHUPOBATh CBOU JCUCTBHUS C JAPYTHMMH WICHAMH
KOMaH]/IbI;

* OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOIMIMN MPOAYKT MO KPUTEPHSM,
CaMOCTOSITETTEHO chOpMyITUPOBAHHBIM YYaCTHHKAMU B3aMOJICHCTBUS;
CpPaBHHUBAThH PE3YJIbTAThl C UCXOJIHOM 3a/1aueii M BKJIAJ KaXKJIOTO YjcHa KOMaHIbl B
JOCTH)KEHHUE Pe3yJbTaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U MPOSBISATH
TOTOBHOCTH K MPEJIOCTABICHUIO OTYETA Tepe]] TPYNIIION;

* OBJIAJETh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHHMKATUBHBIX JCHCTBUM,
KoTopas  oOecneunBaeT  CHOPMHPOBAHHOCTh  COIMAJIIBHBIX  HABBIKOB U
HMOIMOHAIILHOTO WHTEJUIEKTA MKOJILHUKOB.

B cipepe osnadenus  ynugepcanvmvimMu - yueOmviMU — pe2yiAMUGHbIMU
oeucmausamu. CaMoOpraHu3aIus:

* BBISBIIATH MPOOJIEMBI VISl PEIICHUS B KU3HCHHBIX U YYCOHBIX CHUTYyaITUsX,
UCIIOJIb3YsI OMOIOTHYECKUE 3HAHMUSI,

* OpHEHTHUPOBATHCS B PANMMYHBIX TOIXOJAX TMPHUHATUS pENICHUI
(MHIUBUAYATBHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUN TPYIITON);

* CAMOCTOSITEIIBHO COCTaBJIATh aITOPUTM pEIICHUS 3a1a4M (MM €ro 4acTh),
BBIOMpaTh CHoco0 perieHus y4eOHOM OWOJOTHYeCKOW 3agadu ¢ y4ETOM
UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
npeajiaraeMble BApUAHTHI PEIICHU;

* COCTaBJIATH IUIaH JACHCTBUH (IUIaH pealr3allii HAMEUYCHHOI'O ajiropuTMa
pElIeHHs), KOPPEKTUPOBATh MPEUIOKEHHBIM aNrOPUTM C YYETOM TMOITYUYEHUS
HOBBIX OMOJIOTHYECKHUX 3HAHUHN 00 M3y9aeMOM OMOJIOTHYECKOM OOBEKTE;

* IeTIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHUE.

CamoxoHTpoJIb (pedaekcusi):

* BJIAJICTh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEDIICKCUU;

* 1aBaTh aJIeKBAaTHYIO OIICHKY CUTYaIli{ U TpejIaraTh 1jiaH e€ N3MCHCHHUS,

* YYUTBIBaTh KOHTEKCT W TMPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT
BO3HMKHYTh TP pPEIICHUM Yy4YeOHOH OWOJIOTMYECKOW 3ajlayu, aaanTHPOBATh
pElICHHE K MEHSIOIUMCS 00CTOATENbCTBAM;

* OOBSACHATh NPHUYMUHBI JOCTIKEHHUSI (HEHOCTHIKEHHUS) pe3ybTaToB
NEeSTeIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OIBITY, YMETh HaXOJIUTh
MO3UTHUBHOE B MTPOU3OIIEIICH CUTYallNN;

* BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
W3MCHUBIIINXCS CUTYaIlUH, YCTAHOBJIEHHBIX OMMOOK, BOZHUKIIINX TPYIHOCTEH;

* OIIEHUBATH COOTBETCTBHUE PE3yJIbTATA I[N U YCIOBUSIM.

OMOIIMOHAJILHBINA UHTEIUIEKT:

* pa3nuyaTh, HA3bIBATh U YIIPABIIATH COOCTBEHHBIMU SMOITUSIMH U SMOIUASIMH
ApYTrux;

* BBISIBJIATh M aHAJTU3UPOBATH IPUYHHBI SYMOIIHI;

* CTaBUTh CeOS Ha MECTO JpPYroro 4delioBeKa, IMOHUMAaTh MOTHBBI H
HaMepeHus APyroro;

* PEryJIupoBaTh CIOCOO BHIPAKEHUS IMOLIUA.



* [Ipunstue ceds u IpyTUx;

* OCO3HAHHO OTHOCHUTBHCA K IPYrOMY UE€JIOBEKY, €r0 MHEHHUIO;

* IPU3HABATH CBOE MPABO Ha OLIMOKY U TAKOE K€ MPaBO JAPYToro;

* OTKPBITOCTb C€0€ U IPYTUM;

* 0CO3HABATh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

* OBJIAJICTh CHCTEMOW YHHMBEPCAIBbHBIX yUEOHBIX PETYISTUBHBIX ICHCTBHIA,
KoTopasi oOecrneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpEHHSISI TIO3HIIHS IMYHOCTH ), U JKU3HEHHBIX HABBIKOB JIMYHOCTHU (YTIPABICHHS
co00M, CAaMOIUCIUILIIUHBI, YCTOWYMUBOTO MTOBECHUS).

IIpeameTHbIe pe3yJabTaThl OCBOCHUS IPOTPAMMBI

B no3naBaTenbHOM (MHTEIEKTYalbHOMN) cdepe:

— MPUOOPETEHUE OMbITAa MCHOJB30BaHUS METO/I0B OMOJIOTUYECKOW HAYKHU C
IIETBI0 U3YYCHHUS OMOJIOTHYECKUX OOBEKTOB, SIBICHUI M MPOIECCOB: HAOIOICHHE,
OIKCaHUE, MPOBE/ICHUE HECIOKHBIX OMOJIOTMYECKUX OMBITOB U IKCHEPUMEHTOB, B
TOM 4YHCJE€ C MCHOJIb30BAHUEM AaHAJIOTOBBIX M LHU(PPOBBIX OHOJOTHUYECKUX
pUOOPOB U HHCTPYMEHTOB;

— (QopMupoBaHHWE YMEHHUS HHTErPUPOBATH OUOJIOTMYECKHE 3HAHUS CO
3HAHMSIMU U3 IPYTUX y4E€OHBIX MpeaMeToB ((hU3HKH, XUMUH, Teorpaduu, UICTOPUH,
0OI1IeCTBO3HAHUS U T. [1.);

— (¢dopMHUpoBaHHE YMEHUHN pemaTh Yy4yeOHble 3ajayud  OHUOJIOTrHYECKOTO
CONlep)KaHMs,  BBIABIATH  MPUYUHHO-CJICACTBEHHBIE  CBSI3M,  MPOBOJAMTH
KAueCTBEHHbIE M KOJIMYECTBEHHBIE pACUeThl, JeNaTh BBIBOJAbl HAa OCHOBAHHUHU
MOJIYYEHHBIX PE3yJIbTATOB;

— (dopMUpOoBaHME YMEHHs IUIAHUPOBAaTh Y4yeOHOE HCCIEIOBAHUE WIH
MPOEKTHYIO PabOTy C ydeToM MOCTaBJICHHOW IMeNnu: (OopMyIHpOBaTh MpodiIeMy,
TUIIOTE3y W CTAaBUTh 3aJaud MCCIECAO0BaHUS, BHIOMPATh aJIEKBATHO MOCTABICHHOM
LENA METOMAbI, JAeNaTh BBIBOJBI MO pe3yibTaTaM MCCIEIOBAHUS WM MPOEKTHOM
NEeSATENbHOCTH;

— (QopMmupoBaHue UHTEpeca K YrIyOJeHUI0 OWOJIOTUYECKUX 3HAHUI
(npennpoduiibHasi MOATOTOBKAa M TpodeccHoHanbHas OpHUEHTalMs) U BbIOOPY
OMoJorMM Kak NpoQUIBHOIO TMpeAMeTa Ha CTYNEHU CPEIHEro IOJHOIro
oOpazoBanus i Oyaymied npodecCHOHAIIBHOM JEATeIbHOCTH, B 00JIaCTH
OMOJIOTUH, MEIUIMHBI, SKOJOTUHU, TICUXOJOTHUH, BETEPUHAPHUH, CEILCKOTO
XO035IMCTBA;

— BJIQJICHHE HaBbIKAaMH pPabOThl ¢ MHGPOpPMAIMEN eCTECTBEHHO-HAYYHOTO
COJIepKaHusl, NMPEACTAaBIECHHOW B pa3HOW ¢opMme (B BHJE TEKCTa, TaOJIUYHBIX
JAHHBIX, CXEM, TpauKOB, AMArpaMM, Mojejiel, H300pakeHuil), KPUTUYECKOTO
aHanm3a nH(OPMaLIMU U OLEHKU €€ TOCTOBEPHOCTH;

— yMEHHE HMHTErPUPOBATH OMOJOTUYECKHUE 3HAHUS CO 3HAHHUSAMH JPYTUX
y4eOHBIX MPEIMETOB; UHTEPEC K YIIIYOJICHHIO OMOJIOTMYECKUX 3HAHUN U BBIOOPY
OMoJIOruu Kak npo(uIbHOTO MpeaMeTa Ha ypPOBHE CpeHEero odiero oopa3oBaHus
s Oynymied  npodeCCHOHAIBHOM — IESITEIbHOCTH B 00JacTH  OMOJIOTHH,
MEAWIIMHBI, OKOJOTMH, BETEpUHAPHM, CEIIbCKOTO  XO3fWCTBA,  IHIIEBOM
NPOMBINUICHHOCTH, TICUXOJIOTHH, HMCKYyCCTBa, CHOpPTa - HMETh  YETKHE
MPEICTABICHUS O MAaTEPUATMCTHUECKONW CYIITHOCTH T€HOMOB >KMBBIX OPTaHU3MOB U
PETYJISIUIO UX paOOTHI;



— 3HAHME OCHOBHBIX (DAKTOPOB OKPYKAIOMICH Cpeapl, BIHUSIONIUX Ha
pa3BUTHE ¥ CYIIECTBOBAHHWE J>KMUBBIX OPraHU3MOB, ajanTanuidi K ¢dakropam
OKPYXaIOUIEN CPEJIbL;

— 3HAaHME OCHOBHBIX TOJAXOJOB OWOTEXHOJIOTHUHU, HCIOJIb30BAHUS €€
JIOCTUKEHUW B COBPEMEHHOM >W3HU 4YeJIOBEKa, OCOOCHHOCTH UCIIOIb30BaHUS
JKUBBIX OPraHU3MOB ISl TPOU3BOJACTBEHHBIX HYXJ] YETOBEKA;

— 3HAaHWE OCHOBHBIX IMOJXOJIOB CEJICKIMH U OUOTEXHOJIOTUU KYJIbTYPHBIX
pacTeHM, XapaKTepu30BaThb T'€HETUYECKH MOAUDUIIMPOBAHHBIE PACTCHUS,
OlepupoBaTh  MOHATUSIMU,  TUOpUIM3ALMS,  OTHAJCHHAs  TUOpUIU3ALIMS,
HCKYCCTBEHHBI OTOOp, reTrepo3uc, TpaHchopmaius, MyTareHe3, FeHETHYECKOe
pEIaKTUPOBAHUE;

— NOHUMMAaHUE MOJIEKYJSIPHBIX MEXAHU3MOB pealu3aliyd HAaCJIEACTBEHHOU
uHhopMaIMul W yMEHHE CBOOOJAHO OMEPUPOBATH OCHOBHBIMU TOHSTHSIMHU
MOJICKYJIIPHOW OWOJOTMM U €€ COBPEMEHHBIX HAMpPaBICHUA —TEHOMUKH,
METareHOMHUKHU, MPOTCOMUKH;

— 3HAHME OCHOBHBIX 3a00JICBaHUU YENOBEKAa, MEXaHU3MOB MX pa3BUTHUS,
croco0ax UX AUArHOCTUKU U JICUEHUS,;

— (opMupoBaHME YMEHHUS UCIIOJIb30BaTh TMOHATUWHBIA amnmapat wu
CUMBOJIMYECKUHN SI3bIK T€HETHUKH, TPAMOTHOE MNPUMEHEHUE HAy4YHBIX TEPMUHOB,
MOHSATUM, TEOPUM, 3aKOHOB i1 OOBSCHEHHS HAOII0JaeMbIX OHOJOTHYECKUX
O0OBEKTOB, SIBJICHUH U MPOLIECCOB, MO3BOJISIIONINX 3aJI0KUTh (DYHIAMEHT Hay4HOTO
MHPOBO33PEHUA.

B nienHocTHO-OpueHTanmoHHoi chepe:

— 3HAHHWE, YTO NPUMEHEHHE COBPEMEHHBIX TEXHOJOTUN MOJIEKYJSIPHOU
OMOJIOTUY TIO3BOJISIET YCHEIIHO peliaTh TaKue 3JI000/HEBHBIC MPOOJIIEMBI, Kak
OXpaHa OKPYXKAaroWEH Cpeabl, COXPAHEHUE 30POBbSI YEIOBEKA, KOHTPOJb U
BOCCTAHOBJICHUE IKOCUCTEM.

TEMATHYECKOE IINTAHUPOBAHUE
Moayabr «Kak KMBOTHble MW PACTeHHs] MPUCHOCAOTUBAIOTC»
(3BOJIIOIHOHHAS K0J10THsA) 5-6 Kiaaccowl (34 yaca)

TeMbI OCHOBHOe co/iep;KaHue JlesATeJIbHOCTH IKOJIbHUKOB
1. M1 ucciaenyem |CBOMCTBA U CTPOCHHE KUBBIX UccnenoBarenbckue padbotsl «Bcee u
JKMBbIe 00beKTbl  |OPTaHU3MOB (CTpPOCHUE KIETKH).  |(CHHHUIIBI, OCITKH, OEpe3bl U T.11.)
(6 9) Bua, ocoOb — opranusm kak euHasi [oquHaKoBbie? DOTOKBECTY.
cucTema. Ajanranuu [IpakTuueckas padora «CocraBisieMm
(npucnocobnenus). [lonstue KHUTY PEKOPJIOB PACTECHUI U

roMeocTa3a JKUBOTO OpraHn3Ma.
Crnioco0sl ero nojiepKaHusl.
OrpannyeHust MOPHOJIOTHUECKUX U
(hU3HOTOTHYECKHX a/TalTaIui.
[Touemy opraHU3MBI HE CTAHOBSTCS
OECKOHEUHO OOJIBIIMMH,
MaJICHbKUMH, BCESHBIM.

2. Biusinmne @DakTOPBI OKPYKAKOLIEH Cpebl [IpakTnueckoe 3ansatue «LBer u
OKpY:KaKolIei (abuoTtnueckue, OUOTHUECKUE, Teruio» (KyOHWKH JIbJ]a B3BECUTH,
cpelbl HA )KUBbIe  |[aHTpornoreHHsie). [Ipumepsl MOJIOKUTH B yaiiku [lerpu Ha
opranu3mbl (12 y) |abuoTnueckux GakTOpPoOB, pasHOIBETHYIO Oymary, yepes 30

OKa3bIBAOIIMX OCHOBHOC BJIMAHHUEC |MUHYT B3BECUTH 3aHOBO — KTO




Ha )KU3HEIEATEITHHOCTh )KUBBIX
OpraHM3MOB: TEMIIEpaTypa, CBET,
BJIAXXHOCTh. OCHOBHBIE
3aKOHOMEPHOCTH MPUCTIOCOOICHUS
KUBBIX OPTaHU3MOB K
abuoTuueckuM akTopam.
[Ipucnocobienns K OCHOBHBIM
abuoTuueckuM ¢pakTopam:
TEMIEpaTypa, BIKHOCTh U CBET.

ObICTpee pacTasin).

[IpakTrueckoe 3anstue «4ro
pacTBopseTcs B BOAE» (IKCIIEPUMEHT
«Kuakuit nom»). [IpakTudeckoe
3ansaTHe «{nd¢ysus BemiecTs B BoJe
(pacTBOpHI)», «/[BI>KEHHE PACTBOPOB
0 LIBETKY».

[IpakTrueckoe 3anstue «Jlex miaBaer
B BoJIe (aiicbepru, 3amep3aHue
BOZ0eMOB)». [IpakTuueckoe 3aHsTHE
«Jlen mpu 3amep3aHuu
pacmupsieTcs» (pa3pylieHne KaMHs
(mouBOOOpa3oBaHKE), 3aMEep3aHHE
KJIETOK).

[Ipaktuyeckoe 3anstue «Lllyba»
(kyOuKH Jhaa 3aBEPHYTH B Pa3HBII
Marepual, B3BecuTh). [IpakTrueckoe
3ansTue «I IurMeHTh» (MOXKHO
pa3aenuTh Ha BATMAaHE KPACUTENN U3
dbmomacteposy. [IpakTnueckoe
3ansTue «Kak )KUBOTHEIE IIABAIOT B
BoJie» (DKCIIEPUMEHT C TTUTIETKOM ).
HccnenoBatensckue paboThl
«BnusHue cBera (Teruia, BIaXKHOCTH,
COCTaBa IIOYBbI) HA PACTEHUS B
€CTECTBEHHBIX MJIM UCKYCCTBEHHBIX
YCIOBUAX» (Ha JOCTYITHOM
MaTepuae).

3.
B3anmoneicreus
JKHBBIX
opranusmMosB (4 4)

buotnyeckue hakTopsl.
3aKOHOMEPHOCTH Pa3BUTUSA
MEXBHUOBBIX B3aUMOOTHOIIICHHIA.
KosBomonust (XMITHUK-KEPTBA;
Mapa3uT-x0351MH) DBOTIOLHS
CTpaTeruii JOObIBAHUSI UK.
CouuanbHOCTh. BUIbI-BCENICHIIBI.
[lepeuens pacTeHUN-BpEeAUTENCH.

Uccnenosarenbekas pabora
«HaOmronenuns 3a
B3aMMOOTHOIICHHUSIMH KUBOTHBIX TPU
JMOOBIBAaHUH MUIIU (KOPMYIIKH JIJIs
TITHUIL, TSI TOPOJICKHX WJIH CETbCKUX
JKUBOTHBIX ). BeO-kamepb».
Hccnenosarenbckas pabora
«PacnpocTpaHeHe BHJIOB-
CHHAHTPOIIOB B HAIlICH MECTHOCTHY

4. YesioBeK B
“KM3HU PacCTeHHUH U
JKHUBOTHBIX? (6 1)

AHTpomnorennsie gaktopsl. [IpaBaa
JIM, 9YTO TIEPBOOBITHBIC JTFOIH SKUJTH
B TAPMOHHUH C IPUPOJOI.
OnomaniHBaHUE U IPUPYUCHUE
JKUBOTHBIX U pACTCHUH. 3auemM
criacaTh BEIMUPAIOIIUE BUJIbI, KaK
310 nenath. KynbTypHbIE pacTeHus
U ux aukue npenku. [louemy
BAKHO X COXPAHSTh.
Pa3nooOpa3zue KynbTypHbIX
pacTeHui U UX 3HaYEHHUE B )KU3HU
yenoBeka. KpacHast kHura Bamein
tepputopuu. Ocobo oxpaHseMble
TEPPUTOPHH, 3anioBeHUKN Poccun
Y MUpa.

[IpakTuueckas pabora «Pa3Hoobpasue
KyJIbTYPHBIX PACTCHHIA B BaIlleM
pErHoHe».

Hccnenosarenbekas pabora
«BnusHUe aHTPONOTEHHBIX (PAKTOPOB
Ha pa3BUTHUE PACTCHUM B
ropoJie/HACEIEHHOM ITyHKTE).
DKcKypeust/mpakTudeckas padora
«OOIIT B Baiiem peruoHe —
YHUKAJIBHBIE 00BEKTHI IPUPOJIBI.

5. Dkojgornuyeckue
Humu (6 4)

Bruocdepa — ogHa n3 BaKHEHIINX
obomnouek 3emnu. Yo Takoe

UccnenoBatenbckue paboOThI
«IKOJIOTUYECKHIE HUIIIA BOKPYT T€OS —




«9KOJIOTUYCCKHE HUILIN» U KaK OHU
dhopmupytrorcs? opmupoBaHue
3HaHUU TT0 OMOPA3HOOOPA3UIO
KU3HCHHBIX ()OPM, TIOBEJCHYECKIX
MPUCTIOCOOICHNUH,

Mo TU(UKAITOHHAS] ©3MEHYHBOCTb
(Ha 6a30BOM ypOBHE).
PacTturenbHbIE cOOOIIECTBA U HX
TUIBI. Pa3BUTHE 1 CMEHBI
pPaCTUTEIBHBIX COOOIIECTB.

ornucanue (paKTOPOB OKPYIKaAIOIEH
cpenbl». MiccnenoBarenbckie paboTh
«DeHonornyeckre HabIIOACHUM.

Moayib «OCHOBBI pacTeHUEeBOACTBA» 7-8 ki1acchl (68 yacoB)

Tembl OcHoBHOe coaepkanue /e Te1bHOCTh IKOJBbHUKOB

Tema 1. BBenenne B |YT0-Takoe pacTeHUEBOJICTBO: [TpakTrueckas padota «bouka
PacTeHHEBOACTBO OCHOBHBIE (DaKTOpBI BeIpamuBanust  [JlmOuxay.
(29) pactenuii. icropus pa3BUTHS

arpOXUMHUYECKUX 3HAHUN (PabOThI

M.B. JlomoHocoBa, 0. JInduxa,

byccenro, B.B. /loxyuaesa, K.A.

Tumupsizena, [1.A. Kocteruena, JI.H.

[IpsiHUITHUKOBA U Ip.).
Tema 2. [IpaBuia mocTaHOBKHU HccnenoBatenbckas padora
ArporexHu4YecKui arposkcrnepuMeHToB. IloctaHoBka «®DaKTOopBI, BIMSIOLIUE HA

IKCIEPUMEHT (6 1)

AKCIIEPUMEHTOB C PACTEHUSIMHU.
Bb100p T€MBI, COCTAaBIIEHUE TUIIOTESBI,
LEIU U 337a4 SKCIIEPUMEHTA 110
BBIPAILIMBAHUIO PACTCHUN B
KOHTpoJupyemoi cpeae. Konrponu,
IIOBTOPHOCTH, NIPOBE/ICHNE
sKcnepuMeHTa. [InanupoBanue
skcriepuMenTa. O1eHKa pe3yabTaToB
JKCIIEPUMEHTA.

OcBoeHME TEXHOIOTHH
KpPYTJIOTOJUYHOTO BBIPALIUBAHHUS
CaJaToB U MUKPO3€EJICHH B
KOHTPOJIUPYEMBIX UCKYCCTBEHHBIX
YCIIOBUSIX.

npopacTaHue CeMsiH (pocT
IIPOPOCTKOB)».

[TpakTrueckas padora «Coop
YCTaHOBKH JIJIsl BBIPAIIMBAHUS
pacTeHuil B KOHTPOIUPYEMBIX
YCIIOBHSX).

Tema 3. Poab
XUMHYECKHX
3J1eMEHTOB B MUTAHUHU
pactenuii (20 u)

Bona. PactBop. BeITskka. AHUOHBI,
KaTHOHBI, JIEKTPOIIPOBOIHOCTH ¥ pH
pactBopa. Posib XxuMHuueckux
AJIEMEHTOB B TUTAHUU PACTCHHIA.
[TonyuyeHnue nuTaTeNbHBIX BELLIECTB
PaCTEHUSIMH.

Y no0OpeHus: opraHu4ecKue,
MUHEpaJIbHbIE, MUKPOOHOJIOTHYECKHE.
Tunel nutanus pacrenuid. Bo3ayuiHoe
U MUHEpaIbHOE (KOPHEBOE) UTaHUE
pacteHuil. TpaHCOPT MUTATEIbHBIX
BEILIECTB PACTCHHI: BOCXOASIIUN U
HUCXOIAIIUN TOK. Baxknueiimue
KanuitHbIe, PochOopHBIE U a30THBIC
yaoOpeHusi, ux cpoictpa. [IpocTeie u

ITpakTuyeckas padora «Cxembl
IIUTATENbHBIX PACTBOPOB.
Pacuer 103 yno6penuii 1yis
[IUTATENbHBIX PACTBOPOBY.
ITpakTuyeckas pabora
«IIpaBwiia cMemnBaHus
ynoopenuit» [Ipakruyeckast
pabora «Ilutanue pacTeHHN:
TEXHOJIOT sl IPUTOTOBJICHUS
MIUTATENbHBIX PACTBOPOB IS
PasHBIX KyJbTYp».
[IpakTnueckas pabora
«MOHUTOPUHT MUHEPAIILHOTO
IIUTAHUS PACTEHUI».
[TpakTuyeckas pabora




CJIO’KHBIE yTOOpEHUSI.

Poct u pa3ButHe pacTeHuUi: 3Tabl
OHTOTEHE3a, (DAKTOPHI, BIHSIONINE HA
POCT pacTeHUM: CBET, I'ycTOTa
MOCaJIOK, MUTaHUE, CyOCTparT.
Oco0OeHHOCTH MTUTAHUS

pacTeHui a30TOM. A30T U €ro
3HAYEHUE B )KU3HU pacTeHUil. POopMbI
a30Ta U UX MPEBpAICHUE B TIOYBE.
Ucrounnku docdopa mst pacTeHus.
3nauenue Gochopcoaepxrammx
coeqUHEeHUN B KieTke. Poib
MAaKpO3PTUYECKUX COCTMHEHUN
dbocdopa B IHEPreTHIESCKOM OOMEHE.
Brnusiaue xanus Ha puznueckue
CBOICTBa MPOTOIIa3Mbl, HA
(bepMEeHTHI YTIIeBOJAOPOIHOTO 0OMEHa,
cuHTe3 O6enkoB u np. Ponb kanus B
MOI/IEp)KaHUU HOHHOTO OanaHca B
TKaHSX, B IIPOIIECCAX CAaMOPETYJIALINH.
Perynaropnas u
CTpYKTypooOpa3oBaTesbHas POJib
KalpIusl. Y4acThe B 00pa3oBaHUU
KJIETOYHOU CTEHKH, MOJAePKaHUN
CTPYKTYpbl MEMOpaH U PEeTyJIAIus X
MIPOHUIIAEMOCTH.

3HaueHue MarHusi B MeTabonmsme
pactenuii. Maruuii B coctaBe
xJopouiia, CX0ACTBO XJIOpOopHILIa U
reMoryiobnHa Kak CBUIETEIbCTBO
€IMHCTBA OPTAaHMYECKOTO MUPA.

Cepa 1 ero oOCHOBHbIE COETMHEHUS, NX
POJIb B CTPYKTYPHOM OpraHU3aIluu
KJIETKH, Y4acTHE B OKUCIIUTEIHHO-
BOCCTAaHOBUTEIIBHBIX PEAKITUIX
MukposnemenTsl. [IpeacraBienus o
PO MUKPOAJIEMEHTOB B
MeTaboJIM3Me PACTCHHM.
Oco0eHHOCTH TOCTYIUICHUS
MHUKPO3JIEMEHTOB B PACTEHUS.
CuHepru3M U aHTaroHU3M

AJIEMEHTOB MUTAHUS PACTEHUH.
PactuTenbHas AMarHoCTUKA U METOIbI
UaeHTU(UKAITIY HEA0CTaTKa/M30bITKa
AJIEMEHTOB MHUTAHUSI.

«PacturenpHast TUAaTHOCTUKAY.
UccnenoBatenbckas pabora
«O11eHKa COCTOSTHUS
KOMHATHBIX PaCTCHUH,
pacTeHUi Ha WKOJbHOU
TEPPUTOPUH,

YCTaHOBKA MPUYHH
MATOJIOTUYECKUX COCTOSTHUIN
(Ipu HATTUYHN)».
UccnenoBatenbckas pabora
«O11eHKa BIUSHUS PA3IAIHBIX
AJIEMEHTOB Ha COCTOSIHUE
pacTeHuii (cocTaBieHHE
Pa3IMYHBIX TOJKOPMOK)».

Tema 4. Peryasitopbl
pocTa pacTeHuH.
3amura pacrenuii (4

1)

[TonsiTue o perynsTopax pocTta
pacrenuii. CTUMYJISATOpPBI pocTa —
(UTOTOPMOHBI (AyKCHHBI,
ru00epeUIUHBI, TUTOKUHUHBI).
HNHrubuTopsl pocTa pacTeHUN:

1. npupoanbie (aOcru30Bas KUCIOTA U
HEKOTOpbIE (heHOJIbHBIE BEIIECTBA
(uKymMapoBasi, KOpU4Hasi, CaTHIIUIOBAs
KHCJIOTHI).

[IpakTuueckas pabora
«DUTOMOHUTOPHHT U OLICHKA
COCTOSIHUSI PACTCHHIA.
CoBpeMeHHbIE CTIOCOOBI
MOHHUTOPHHTAY.
Hccnenosatenbckas padora
«BnusHue rerepoaykcruHa Ha
npopacranue (pocT Ha pa3HbIX
CTaJIUsAX, B Pa3HBIX YCIOBHSIX)




2. cuareTnueckue (MoppaKTHHBI,
peTapaaHThl, 1e(OoNUaHThI,
JECUKAHTBI, TEPOUIIHIBI).
OUTOMOHUTOPUHT U OIICHKA
cocTtosiHUs pacTeHuil. COBpeMEeHHbIE
CIocoObIl MOHUTOPHUHTA.

3amura pacTeHUN OT BpeIUTENEH:
OCHOBBI OHMOMETO/1a.

Pa3IMYHBIX PACTCHUIN.
[TpakTrueckas pabota
«MHcekTapuu: nmpasuina u
YCIJIOBUS PA3BEICHUS ITOJIE3HBIX
HACEKOMBIX).

Tema 5. Boanas,
necyaHasi u
NMOYBEHHAsl
KYJbTYPBbI, HX
NpUMeHeHUe B
BbIPAIMBAHUU
pacTeHuii.
Pusnosorus
pacrenuii (8 1)

Bopnast, necyanasi 1 nouBEeHHas
KYJIbTYpBbl, UX IPUMEHEHHUE B
BbIpalllMBaHuu pactenuil. [Iposenenue
BOJIbI B KOpHE U cTe0Jie pacTeHUH.
BoaHBI pexuM pacTeHUI: CTpOEHUE
YCTBHUIL: (PAKTOPBI, BIUSIONINE HA UX
PacKpbITUE U 3aKpbITHE. 3HAUECHUE
MEXaHU3Ma PeryJIsiLUU UCTIAPEHUs
BJIaT'U PACTEHUEM.

DOTOCUHTE3 — YHUKAIBHBIN MTPOIIECC
pactenuii. TemHoBast u cBeToBasi pasbl
dboTocuHTe3a. 3HaUeHHUE (POTOCUHTE3A
JUISL )KUBBIX OpraHu3MoB. DaKkTOpbl
poCTa pacTEHUI: BO31yX U a’dpanusi.
[TonzemMHOE ObIXaHUE PACTEHUIA:
COCTaB IIOYBEHHOT'O BO3/yXa,
razooOmeH. ['a3000meH

pu O€CIIOYBEHHOM BBIPAIIUBAHUY.

IIpakTnueckas padbora
«KopHeBoe naBieHue».
[IpakTnueckas padbora
«IIpuroroBnenue npemnapara
YCTBUI[ METOJIOM CJICTIKa.
HccnenoBatenbckue paboOThI
«BnusHue ycioBuii
COJIep>KaHusl pacTeHUM Ha
KOJINYECTBO YCTHUID.
[IpakTuueckas pabora
«DyHKIIMOHAJIbHAA
JUArHOCTHKA pacTEHUII 110
AKTUBHOCTH XJIOPOTIJIACTOBY.
HccnenoBatenbckas paboTa
«Omnpenenenue xiaopodumra A
n b, onienka
(OTOCUHTETHUYECKOI
aKTUBHOCTH PAacTeHUN U
($akTOpPOB, BIHSIONIUX HA HEE.
[IpakTuueckas pabora
«Aspanus, CO2 u O2. Jlpixanue
pactenuit». [Ipaktuueckas
pabora «/IpIxaHue pacTeHui:
OLIEHKa UHTEHCUBHOCTH
JBIXaHUS PACTCHUHN U IIOZ0BY.
HccnenoBarenbckue paboOThI
«BnusHue crocoba
BBbIpalIMBaHUs (CocTaBa
MUTATEIBHON CMECH, CXEMBI
BHECEHUS1) Ha POCT U Pa3BUTUS
Pa3JIMYHBIX PACTEHUI.

Tema 6. KyabTypHble
pacTeHmus.
CoBpemeHHbIE
ACNEeKThI CeJIeKIHU
(20 v)

Kak yenoBek cras ucnonb3oBaTh
pactenusa? CBsi3b pa3BUTHUS
IMBWIN3AIMHU YEJIOBEKA U
OJIOMAIlIHUBAHMS PACTCHUM.
JlomecTukamnus.

HacneactBeHHOCTh M U3BMEHYUBOCTD —
OCHOBHBIE CBOWCTBA JKHBBIX
opranu3moB. M3meHunBocTh. Bubl
M3MEHYHUBOCTb.

I'en —MaTepuanbHbIl HOCUTEb
HACJIEJACTBEHHOCTH U U3MEHYUBOCTH.
Hyxnennosblie kucnotsl. JIokanusanus
T€HETUYECKOTO MaTepHralia B KJIETKE.
Henenune knerok. Perumkanus JTHK.
OCHOBHas JIorMa MOJIEKYJISIpHON

Huckyccus «{omectukanms,
BC€ JIM PACTEHHUS U )KUBOTHBIE,
KOTOPBIE KUBYT PSJIOM C
YEJIOBEKOM UM
0JIOMAIIHUBAOTCA? MOXXHO Jin
CUHMTATh TapaKaHa
OJIOMAIITHEHHBIM KUBOTHBIM?».
ITpakTnueckas padbora
«MoaudurarmoHHas
W3MEHYHUBOCTD (JTUCThS, UTOJIKU
C OJTHOTO JICpeBa)».
[TpakTnueckas padora «I'en —
WHCTPYKITUS 110 COOpPKE KIETKH
(na Oucepe win
KOHCTpYKTOpE)». [IpakTndeckas




Ouonorun. TpaHCKpUIIIUS.
Tpaucnauus. MyTanuu.

OddexT OyTHIIIOYHOTO TOPIIBIIIKA U
reHeTu4YecKkoe pazHnoodpasue. Uro
Takoe reH0aHk? 3aueM COXpaHsTh
TE€HETUYECKHE PECYPChI paCTCHUM?
OcHOBHBIE CTIOCOOBI

COXpaHEHUS FeHETUYECKUX PECYPCOB
pacteHmii (ex situ u in situ).
3nauenne pabor H.M. BaBumnoga.
3aKOH TOMOJIOTHYECKUX PSI/IOB.
LleHTpbI MPOUCXOKIECHUS KYJIbTYPHBIX
pacrenuit H.W. BaBuiiosa u I1.M.
KykoBckoro.

OCHOBHBIE METO/BI CETICKIIHH.
I'u6puauzanms. opmer oTOOpa.
OCHOBHBIC HaNPABIICHUS CENICKIIUU:
YIIYUIIEHUE YPOKAUHOCTH,
YCTOWYMBOCTH K OMOTUYECKUM U
abuotnueckum GakTopam.

EcTb 11 sxu3Hb B mpobupke?
buoTtexHonorus KyiabTypHBIX
pacTeHUN.

Kak uenoBek MOXeT MOAUPHUIIPOBATH
pactenus? ['enernueckoe
penaktupoBanue. CoBpeMeHHbIE
MOJIXOJTBI U JOCTHYKCHHUS
TeHETUYECKOTO peAaKTUPOBAHUS
pacTEeHHUI.

pabota «MyTanus Ha
OyTtepOpoae (71000i 00BEKT U3
npeabIayIIel paboThl, re
M3MEHEHHE UHCTPYKIIUU
NPUBEIET K U3MEHEHHUIO
BHEIITHETO BUA O0BEKTA)».
[TpakTuyeckas pabora o
rpynnam «OTKya Ha HaIlIuX
cToNax (PPYKTHI/OBOIIU/3TTAKIY.
[TpakTrueckas pabota
«BpipamuBaem ropox. Kak
MIPOBECTHU CKPEIIMBAaHUE Y
ropoxay.

UccnenoBatenbckas pabora
«BpIpamuBane pacTeHUN B
npoOupke» (MOKHO
BOCIIOJIb30BaThCSI pe3yIbTaTaMu
MPEbIIYIINUX 3KCIIEPUMEHTOB
10 COCTABJICHUIO ITUTATEIBHBIX
PacTBOPOB JIJIsl PACTCHHIA ).
[TpakTuyeckas pabora
«I"eHOMHBIE HOKHMIIBI
(MozmenupoBanue paboThI
cuctembl CRISP-Cas)».

Tema 7.
PacTturennnas
npoaykumus (8 u)

Hanzemuble u mo3eMHbIe OpraHsbl
pactenuii. [loGer v BUTOU3MEHEHHBII
nober pacteruii. CriocoObl
Pa3MHOKEHHUsI paCTEHUM.

[TonsiTue 0 kauecTBe MPOIYKTOB
nutanud. [IpoOaeMbl KOHKYpEHITUN
OTEUYECTBEHHBIX MPOJIYKTOB MUTAHUSA C
UMIIOPTHBIMU. JIOTUCTHKA TOCTaBKH U
CpEeJICTBA COXPAaHEHUs IPOIYKTOB
MUTaHUSL.

Mukpo3eeHb: MoJIe3HOCTh U
TEXHOJIOTHSL.

XUMUYECKUN aHAJIU3 TTPOAYKIIUH.
OCHOBBI CIEKTPOPOTOMETPHUH.
[Torenmmometpusi. XpomaTtorpadus.

[IpakTuueckas pabora
«IIpenenpHo nonmycTumMbie
koHnenrtpanuu (ITAK) u
METOBI KOHTPOJIS
0€30MacCHOCTH PaCTUTEIbHBIX
MPOIYKTOB MTUTAHUS.
HccnenoBatenbckas paboTa
«O1eHKa KauecTBa
BBIPALICHHONW MUKPO3EJICHN
(;tm6o cBoOs1, TMOO M3 MarasuHa).
[TpakTrueckas paborta «MeTos
OLICHKHM Ka4yeCcTBa PacTUTEIILHON
MPOAYKIMH: XpaHEHUE U
COXPAaHHOCTH MMUTATEIbHBIX
BeUIeCTB» (110 JOCTYITHOMY
000pyIOBaHUIO).
HccnenoBarensckas

pabota «OmnpeneneHue
ButamuHa C MeTo10M
00paTHOTO TUTPOBAHUS B
IUI0J]aX Ha pPa3HOM CPOKe
(crmoco6e) XpaHCHHS.




Monyasb «buorexnosorusi» 7-8 kiaaccol (68 yacoB)

Tembl

OCHOBHOe co/Iep:KaHue

I[EHTQJIBHOCTB INKOJIbHUKOB

Tema 1.
Bbuorexnogorusa
(4 9)

IlousiTe GMOTEXHOJIOTHH. 3aUueM
YeloBeKY OMOTEXHOJIOTHH, B UeM
UX MPEUMYIIECTBO TIEPE/T
XUMHYECKUM CUHTE30M.
OcHOBHBIE OMO00OBEKTEI
OMOTEXHOJIOTHH: IPOMBIIIITICHHBIE
MHUKPOOPTaHU3MBI, KIICTKH U TKaHU
pacTeHuid, )KUBOTHBIX U YEIOBEKa,
OMOKaTaIN3aTOPHI.

CrIpbe /U1 OMOCHUHTE3a U OLIEHKA
€ro OMOJIOTMYCCKON IIEHHOCTH.
OcHOBHBIE UICTOYHHKH YTIIEPO/Ia,
azota, ¢ocdopa,
MUKpO3JIeMeHTOB. MccnenoBanue
HOBBIX HICTOYHHKOB CHIPbS
(BKJIIOYAs BOIIPOCHI €T0
IIpeIBApUTENIbHOI 00pabOTKH),
pa3paboTKa HOBBIX MUTATEIBHBIX
Cpell, B TOM YHCJIC BKITFOYAFOIINX
OMOCTUMYIISITOPBI U APYyTHE
AJIEMEHTHI YIIPABIICHUS U
ONTUMU3ALIUU TIPOIECCOB
ouocuHTe3a. MeTompl
ONTHMU3AIMH ITUTATCIBLHBIX CPE/I.

[TpakTuueckas padota «IIpumepsr
NPUMEHEHUs] OMOJIOTUYECKUX
00BEKTOB B TBOEH KUZHU.

Tema 2.
Muxpobunosnorus
(12 v)

[TonosxeHnne MpokapruoToOB B
CHCTEME OPraHMYeCKOro MHpa.
Crtpoenue 6aKkTepraIbHON KIETKH.
Knaccudukarus 0akrepuit.
Mopdonorus 6akrepuii. [IpocTteie
U CIIO’KHBIE METOJIbI OKPALIIMBAHUS
OaxTepuit. usnonorus 6akTepuil:
MUTaHUE, TbIXaHUe, POCT U
pa3MHOXEHHE. 3HAKOMCTBO C
JIOMEHOM Apxen
(3KCTPEeMOPHITBHOCTD,
0COOEHHOCTH CTPOCHHUS KIIETKH).
MOJ0YHOKHUCIIOE U CITUPTOBOE
opoxenue. DotoTpodHbie U
XeMoTpo(dHbIe OaKTEPHH.
Kunernueckoe onucanue
mpolecca pocra
MHUKPOOPI'aHU3MOB.
DKCITOHEHITHATFHAS] MOJICITh
pocta. Kunetuka rubenu
MHUKPOOPTaHU3MOB.

[TaTorennsie 6akrepun. YymHas
MaJIOYKa ¥ YepHasi CMEPTh,
00TyM3M, CTOJIOHSK, TYOEpKyJIes.
UcTopust 60pb0BbI €
0aKTepHaIbHBIMU HH(PEKIUIMH.
Boiina 0ecCKOHEYHOCTH:

IIpakTuka.

JlaGoparopHas paboTa
«DUKCUPOBAHHBIC MTPETIAPATHI
6aktepuii. Onpenenenue Gopmbl
NPEUIOKEHHBIX KYJIBTYP
MHUKPOOPTaHU3MOB, UCTIONb3Ys
MPOCTON METOJ OKPACKK.
JlaGoparopHas paboTa
«Onpenenenue Tumna

KJIETOYHOM CTEHKH METOJIOM
OKparmBaHus 1o ['pamy» (Tpu
HAJIMYUU PEAKTUBOB).
JlaGopaTtopHnast pabota
«IIpuroroBnenue NprUKU3HEHHBIX
npenapaToB MOJIOYHOKHCITBIX
OakTepuii».

JlaGopaTtopnas pabora «Iloces
CMBIBa C pyK Ha yaiku [letpuy».
JlaGopaTtopHnas pabota «Brinenenue
YUCTON KyJIBTYpHI OakTepuii. MeTon
pasBelieHnil. MeToa UCTOIIA0IIEro
mrpuxa». JlaboparopHas padota
«Mopdonoruaeckas
XapaKTepUCTHKA BbIICTICHHOM
YHCTOU KYJIBTYpBI: XapaKTEePUCTHKA
KOJIOHUH, popMa OaKTepHid, TUII
KJIETOYHOW CTEHKHY.




AHTUOMOTHKY MPOTUB OAKTEPUH.
MexaHu3MEbI JelicTBUH
AHTHOMOTHKOB. MEXKIETOUHAS
KOMMYHHKAIUs OaKTepuil.
UyBCTBO KBOpYyMa.
[Ipumenenue Gaktepuit
yenoBekoM. Kunetnueckoe
onucaHrue OMOCUHTE3a MPOAYKTOB
MHUKpOOpranusmamu. bakrepun,
KOTOpPBIE MOTYT pa3jararb
IJIACTHUK.

MukpoopraHusMbl B
arpoOMOTEXHOJIOTHH.
HckyccTBeHHBIE accolanuu
pacTeHU C MUKPOOPraHU3MaMHU

JlaGopatopHas paborta «CpaBHEeHUE
pOCTa MEKPOOPTaHU3MOB Ha YaIllKe
0e3 u ¢ J00aBICHHS
AHTHOWOTHKOBY.
HccnenoBatensckas padbota «Ilouck
MHKPOOPTaHNU3MOB 00J1a/TafOIIHNX
AHTArOHUCTHYECKOH aKTUBHOCTBIOY.
UccnenoBatenbckas padbora
«Brigenenrne MOITOYHOKHUCIBIX
OakTepuii, HCCIIeIOBAHUE UX
aKTHUBHOCTHY.

UccnenoBatenbckas pabora
«Brpienenne 6akTepuii MOJIC3HBIX
JUJISL PACTEHUIN.

Tema 3.
JykapuOTHYeCKHE
OpPraHu3M bl
OMOTEeXHOJIOTHH
(m1ecHeBbIe TPUOBI
APOAKKH, BOAOPOCITH)
(12 v)

[1necueBble TpUOBI MPOAYLEHTHI
OMOJIOTMYeCKH aKTUBHBIX BEIECTB
OO6m1ast xapaKTepUCTUKA IPOKIKEH
caxapomuueros. Mcropus
UCIIOJIb30BaHUS APOXKIKEHN B
TPaIUIIMOHHON OMOTEXHOJIOTHH.
TexHonoruu BUHOAETHS U
XJ1€00IeYeHUS,
CHeIHATU3UPOBAHHBIE PACHI
Iposxokei. MeTabonu3M JpOosKKe.
Peakuust ciupToBOro 6poKeHUs.
[TonmyuyeHnue BTOpUYHBIX
MeTabOIUTOB B APOKIKAX.
JIpOXKH KaK NpOAYLIEHTHI
ouororuB. [lonyuenue neneBbIx
OEJIKOB B JPOKIKAX.

Oco0eHHOCTH BEereTaTuBHOTO U
MOJIOBOT'O PA3MHOXKEHUSA Y
IPOXOKEH, 3HAaUeHNE U3YUEHUs
MHUTO3a U IUTOKUHE3A JJIs
ONTHMU3ALIUU TTPOLIECCOB
KYJBbTUBUPOBAHUS JIPOKIKEBBIX
ITAMMOB, TOHUMaHUs IPUYUH
IIaTOTEHHOCTHU APOXKKEN U rpudoB,
MOKCKa MUILIEHEH PYHTUIUIOB U
pa3paboTKH HOBBIX
JIEKapCTBEHHBIX MIPENapaToB.
Bonopociau — nepcrnekTUBHBIN
0OBEKT JIJIs1 TPOU3BOCTBA OENIKa U
yIJIeBOJI0B. buoTexHonornyeckue
METO/Ibl OYMCTKH TBEPABIX,
KHUJKUX OTXOJIOB ¥ ra3000pa3HbIX
OTX0JI0B MPOHN3BOACTB. CTOUHbBIE
BOJIbl. CXEMBI OUUCTKH.
buodunbTpel, a3poTeHKH,
METaHTEHKH, OKCUTCHKHU.
AKTUBHBII U U BXOIAIIUE B HETO
MHUKPOOPTaHU3MBI.
Hcnosib3oBanne BOJOPOCEH B

JlaGopaTtophnas paborta «Iloacuer
KJIETOK JPOXKKEN B Kamepe
I'opsieBay. JlabopaTtopHas pabora
«O06Hapy>xeHHe MPOAYKTOB
CIIUPTOBOTO OPOXKEHUS: STUIIOBOTO
CHHPTA U YTJIEKUCIIOTO Ta3ay.
JlaGopaTopHnas pabota
«Habnronenne pa3MHOKEHUS
TPOACGKEBBIX KIIETOK.
[Tpaktuueckas padora «I[lomyuenue
TBOpOra U Kepupa Ha OCHOBE
MOJIOYHOKHUCIIBIX OaKTEPHIi».
[TpakTnueckas padota « OCHOBHbBIC
BUJIBI KBACa U UX XapaKTEPUCTUKA»
«JIpox:Ku 1 MOJIOUHOKHUCIIBIE
OakTepuu, MPUMEHsIEMBbIE IS
MIPOU3BOJICTBA KBACa».
[TpakTuueckas pabora
«CpaBHUTENBHBINA aHAINU3 PA3BUTUS
JPOXKEH B a3pOOHBIX U
aHa’POOHBIX YCIOBUSIXY.
[TpakTrdeckast pabota « MeTo b
OILICHKH CBOWCTB XJIOOMEKapHBIX
npoxokeid. OcodeHHOCTH
MPUMEHEHUS TPECCOBAHHBIX,
CYLICHBIX ¥ MHCTAHTHBIX
TIPOMOKEN.

HccnenoBatensckas paboTa
«Bnusiare GU3NKO-XMMHUYECKUX
(akTOpOB Ha KAYECTBO
OMOTEXHOJIOTUYECKOM MPOTyKIIUU
(xBac, keup, coIp, X1Ied u 1Ip.)».
HccnenoBatenbckas pabora
«Brusiane QU3NKO-XUMHUECKUX
(bakTOpOB Ha POCT BOAOPOCIH
(Chlorella vulgaris)».




OYMCTKEC CTOYHBIX BOJ.

Tema 4.
HacaencrBennasn
uHpopmanus (8 4)

HacnenctBeHHOCTD M
W3MEHYHUBOCTh — OCHOBHBIE
CBOMCTBA KUBBIX OPTaHU3MOB.
N3menuuBocTs. Buasl
U3MEHYUBOCTD.

I'en —MarepuanbHbIil HOCUTEIDb
HAaCJIEACTBEHHOCTH U
n3mMeHunBoCTH. HykiienHoBbie
KHUCIoThL. Jlokanuzanus
TEHETUYECKOT0 MaTepraia B
KieTke. Jlenenue KIeToK.
Pemnukarus JIHK. OcHoBHas
JI0TMa MOJIEKYJIIPHONH OMOIOTHH.
Tpanckpunuus. Tpancisanus.
MyTanuu.

[TpakTuueckas pabora
«MonaudukarmoHHass U3MEHUYUBOCTh
(JIUCTBSI, UTOJIKK C OJTHOTO JIEPEBA)».
[TpakTuyeckas padora «I'en —
WHCTPYKIUS 10 COOpKE KIETKH (Ha
oucepe WiIu KOHCTPYKTOPE)».
[TpakTuueckas paborta « MyTarus Ha
OyTtepOpoae (100 00BEKT U3
npenpiayien padboTsl, rae
W3MEHEHWE MHCTPYKITUHU MPUBEIET K
M3MEHEHUIO BHEUIHETO BHUIa
00BEKTa)».

Tema S. Bupycoaorus
(64)

[TonoxxeHne BUPyCOB B CUCTEME
opranuyeckoro mupa. CTpykTypa
Y XMMHYECKHI COCTaB BUPYCOB.
Knaccudukanus Bupycos.
Penponykuus Bupycos. Bupycsl -
BO30yauTEM HH(PEKIIMOHHBIX
6one3neil. OHKOBUPYCHI.
bakrepuodaru: ctpoenue,
CBOMCTBA, IPUMEHEHUE.
buonornueckue MeTo 161 00pHOBI C
BHpYyCaMU

IIpocMOTp JOKYMEHTAIBHOTO
¢dbunbMa o BUpycax.
[TpakTnueckas padora. «Metox
paszBenenuiiy. [IpakTuueckas
pabora. « TutpoBanue
OakTepuodarony.

Tema 6. 'ennan
HHKEeHePUs 1

OCHOBBI T€HHOW MH)KEHEPUH.
Bekropa. Cneuuduueckue

[pakTHyeckas padota
«OHI0HYKJI€a3bl PECTPUKIIUU

OMOTEXHOJIOTUH (bepMeHThI OaKkTepHil. (paboTa ¢ HyKICOTUTHBIMU
84) buorexHonorun npogyKuun [IOCIEA0BATEIBHOCTSIMU HA
0enKoB B OaKTepUaTbHBIX Oymare)».
KynpTypax. Jloctmxenus reHHou  |[IpakTtuyeckas padora «I['eHHBIE
WHXCHEPUU U OMOTEXHOJIOTHH. noxuuel - CRISPR/Cas
CRISPR/Cas —cucrema (MonenupoBaHue Ha Oymare)y.
aJanTUBHOTO UMMYHUTETA Urpa-nuckyccust: « Beiurpait rpant
Oakrepwii u apxeid. [MO. Merons [Ha co3nanne [MO».
nonyyeHusi [MO.
Tema 7. JlomecTukanus OCHOBHBIX Huckyccusa «/lomectukanusi, Bce U
BuorexnoJsioruu B JIOMAIIIHUX KUBOTHBIX; pacTeHus U KUBOTHBIE, KOTOPbIE
’KMBOTHOBO/ICTBE COBpPEMEHHBIE FKCIIEPUMEHTHI 110 |KUBYT PSAJOM C YEJIOBEKOM UM
8 4) JIOMECTHUKAIINHU KUBOTHBIX OJIOMaIIHUBAOTCSI? MOXHO JIn

(yucuira, HOpKa M JIp. —
AKCIIEPUMEHTHI HAYYHOH IIKOJIbI
akaneMuka bemnsiesa).
CoBpeMeHHbIE METOIbI B
’KUBOTHOBOJICTBE:
TpaHCIUIAHTALUs YMOPHUOHOB,
XHUMEPHBIC JKUBOTHEIE,
KIIOHUPOBaHHUE.

OcHOBHBIE 00JIE€3HH KUBOTHBIX U
POIIb TATOT€HHBIX
MHUKPOOPTaHU3MOB U TIapa3WTOB B
pa3BUTHU 3a00JICBAaHUI JTOMAIITHUX

CUMTATh TapaKaHa 0JIOMAITHCHHBIM
JKUBOTHBIM 7).

[TpakTnueckas pabora «MeToauka
KJIIOHUPOBaHUs (MOJAETUPOBAHUE HA
Oymare).

[TpakTudeckas pabota
«CocTaBieHue paloHa MUTAHUS
JKUBOTHOT'O, pacyeT pacxo/0B Ha
conepxanuey. MccnenoBarenbckas
pabota «OrneHka KauecTBa
MOJIOYHOM MPOTYKIINY.




JKUBOTHBIX U OCHOBHBIX MEpax
OOpBOBI C HUMH; POJIH TMOJIE3HBIX
MI/IKpOCI/IMGI/IOHTOB B OpraHusme
XHUBOTHBIX. [loJ0XHTENBHOE 1
mo00YHOE (OTPULIATETHHOE)
BO3/ICHICTBUY aHTUOMOTHUKOB Ha
OpraHu3M B XOJC JICUCHUA
YKUBOTHBIX; TIEJIN ¥ 3a]1a41
BeTEpUHApUU. buoTexHoIOrnsa
KOPMOBBIX ITPETIAPATOB.

Tema 8.
buorexnoJsiorun B
pacrenueBoactTse (10

)

OCHOBHBIE METO/IbI CEJIEKIIUH.
I'ubpuauzanus. opmer oTOOpA.
OcHOBHbIE HaNPaBICHUS
CEJICKIIMH: YIIyYIlIeHUE
YPOKAMHOCTH, YCTOMYUBOCTHU K
OMOTHUYECKUM U a0MOTUYECKUM
bakropam.

OcHOBHBIE TOIXObI CEJNIEKINH U
OMOTEXHOJIOTHH KYJIbTYPHBIX
pactenuit, [ mOpuauzanus,
OTHaJICHHAs THOPUIN3AIINS,
HCKYCCTBEHHBIN 0TOOp, reTeposuc,
TpaHcopmanus, MyTarcHes,
TeHETUYECKOE PEAAKTUPOBAHHE).
Ucropus cenexunu B Poccun u
MUpE, UCTOPUS Pa3BUTHS
BOKHEHIIIUX COPTOB KYJIBTYPHBIX
pacTeHui.

Kak uemoBex Moxer
Moau(UIIUPOBaTh pacTeHUs?
I'enHas uHKXEHEPUs paCTEHUN:
Uro Takoe reHeTuyecKas
WH)XEHEPUS PACTCHUM.
Tpancrennbie pacTeHusi. MeTobl
nostydenusi. ObpazoBaHue
ONyXOJel y paCTEHUM.
ArpobakrepuanbHas
Tpanchopmarus: Ti-mIa3MubL.
I'ensr T-JIHK. MonekyiisipHo-
TeHETUYECKUE MEXaHU3MbI
Tpancpopmanuu. ['eHeTnueckoe
penaktupoBanue. CoBpeMeHHbIE
MOAXOAbI U JOCTUXKEHUS
TeHETUYECKOT0 peIaKTUPOBAHUS
pacTeHui.

Ectb 11 sxu3Hb B ipoOupke?
buorexHoorus KyJl1bTypHBIX
pacTeHUH.

[TpakTuueckas pabora
«BpIpanuBaem ropox. Kak
IIPOBECTHU CKPELIMBAHUE Y TOPOXay.
[TpakTrueckas padota «I'eHOMHBIE
HOXXHHIIBI (MOJCIIMPOBAaHUE PAOOTHI
cucteMbl CRISP-Cas).
HccnenoBaTensckas paboTa
«BplIpanuBanue pacTeHHil B
npoOupke» (MOXKHO
BOCIIOJIb30BaThCS pe3yIbTaTaMu
MPEAbIIYIINUX SKCIIEPUMEHTOB 110
COCTaBJICHUIO TUTATEIbHBIX
PacTBOPOB JJIsl PACTCHUH).




Moayab «MoJsiekyasipHbie 0CHOBBI (pu3H0J10ruu U (papMakogorum» 9 kiacc

(68 yacoB)

TeMbl OcHOBHOe coJep:KaHue JesATeIbHOCTh HIKOJIbHUKOB
Tema 1. BBenenue. bruorennnie >1eMeHTEL: HccnenoBarennckas padora
®usnonoruveckas |opraorensl: O, C, N, H. AktuBnubie  |[«KonnuecTBeHHas OlIEHKA

xumus (20 1)

(hopMBI KHCIIOPO/Ia, UX TTOTyUYEHHE,
HEUTpaIn3aLusl.

MakponyieMeHTBI: TPOLIEHTOAEPKAHMS
B OpTaHHU3Me, BBITIONHsAEMas QyHKITHUS,
COJIepKaHue B MIPOTyKTaX MTUTAHUSI.
Ca2+ - cBA3BIBAOIINE OCIIKH,
JIETTOHUPOBAHUE KAJIBITUS, PETYIISITUS
YPOBHS KaJblUsl B OPraHu3Me:
TOPMOHBI o4YeK. Mg — cTpoeHue
XJIOpo(uIa, €r0 aKTHBAIIHS
COJIHEYHOU SHEPTHE.
MUKpPO37IEMEHTBI: B KAKMX MOJIEKYJIaX
CoJIepKaTcs, BhITOJHsAeMas QyHKITHS,
COJIepKaHuE B MPOJIYKTAX MTUTAHUSI.
[TocnencTBus mepeno3uPOBKU
MHUKpoOasieMeHTamMu. Fe — ycBanBaembie
THIIBI COSIMHEHNH JKelie3a.
['emonpoTenHbl, reMOIIMaHUH,
uToXxpoMbl. Cu — ycBOE€HHE U
TpaHcnopT Meau. benku, coaepxaniue
Menb. [laToornyeckue CUHIPOMBI
Menke u BunbcoHa, cBsi3aHHBIE C
MeTabO0JIM3MOM MEJIH.

TokcHUYHBIE 2TIEMEHTHI
[Tepuoanueckoi CUCTEMBI IS
opranusma. BiusiHue Hegocratka
MaKpO ¥ MUKPOJJIEMEHTOB Ha JKUBBHIC
OpTaHU3MBI.

Kupei. 3aboneBanust 4eI0OBEKa,
CBSI3aHHBIE C HAPYUIEHUSIMU KUPOBOTO
obmeHa. [lucmunmaemMun.

VraeBobl. 3a001eBaHus YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMU
yraeBoaHoro oomMeHa. CaxapHblit
nader.

benku. Ctpoenue. 3aboaeBaHus
YeJI0BEKa, CBA3aHHBIC C HAPYIICHUSIMU
6enkoBoro oomena. OyHKIMM OETKOB.
®epMeHThl. MeXaHU3M JIEUCTBHUS.
Knaccrel (hepMEeHTaTUBHBIX PEAKITHiA.
KodepmeHTs!.

BuTtamuHsb! )xupopacTBOpUMEIE,
BojziopacTBopuMbIe. [IpeBparenue
BUTAMUHOB B aKTHUBHBIC (HOPMBI
KOo(pepMEeHTOB. ABUTAMHHO3BI.
OCHOBHBIE THITBI META0OINYECKUX
peakuuid. buosnepreruueckue
nporiecchl. I mukonus. [ukn Kpebcea.

COJIepKaHUsI MUKPOAJIEMEHTOB
WJIM BUTAMUHOB B IHILEBBIX
MPOTYKTAX.

[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE peaKIUy Ha
OpraHUYECKHUE MOJIEKYJIBD».
[IpakTrueckoe 3aHsATHE
«JieHaTyparus OeIKoB»
[IpakTrueckoe 3aHsTHE
«3y4yenne akTUBHOCTH
aMusIa3b.

[IpakTrueckoe 3ansaTue «/namus
(kmeTouka Tpayoe)».




Ilenb nepexHoca 3JIE€KTPOHOB.
OxucneHue >KUpHbIX KUCIIOT.
Karabonm3M aMUHOKHCIIOT.
I'mokoneorene3. CUHTE3 YTIIE€BOJIOB,
0enKoB, )KUPOB. MeTaboIUTHUECKHE
3aboneBanus. [IpakTuueckoe 3aHsTHE:
«pelleHue 3a/1a4 Ha YIHEPTreTUYECKUN
oOMeHn»

Knertka. [lonsitTne MemOpaHsbl.
Oynknun MeMmOpaH. Buasr Tpancmopra
B KJIIETKY. MeMOpaHHbIE OpPTaHOU/IBI.
3a0osieBaHuUs CBA3AHHBIE C
HapyleHHeM paboThl MEMOPaHHBIX
oprasesui, 60Je3H1 HaKOIIeHus. Turbl
KOHTaKTOB MEX]Iy KJIECTKaMH.
3Ha4YeHHE MEKKIETOYHOMN
KOMMYHUKAIUU JJIs1 310POBbS
OpraHusma.

Snpo. YpoBHM yIIakOBKM XpOMaTHHA.
XpOMOCOMHBIE TEPPUTOPHH.
HememOpaHHBIEC OpraHOMIBI.

Tema 2.
Mouiexyasipaas
ouostorust (20 4)

OCHOBHBIE BEXU PAa3BUTHSA
MOJICKYJISIPHOW OMOJIOTHH.
HyxnennoBblie kuciaotsl. OCHOBHBIE
MPUHIUIIBI CTPOEHUsI. MaTpuuHbIe
cuHTe3bl. Perukanus — ocHoBa
KJIETOYHOrO JeneHus. IIpuHiunel
pernkauuyd. Mytarnuu. YTo BbI3bIBaeT
n3MmeHenus B crpoennu JJHK.
[IpuHuuIBEl penapanuu.
Tpanckpunuus.

I'enernueckuii koa. TpaHcaamus.
Opranuzanys reHoma BUpyCOB
IIpoTrBOBUpPYCHBIE CPENICTBA,
MEXaHU3MBI UX JICUCTBHUS.
Opranu3anys reHoma OaKTepHii.
AHTHOaKTEpUaTHHBIC TIPETIapaThl.
Opranusanus reHomMa 3yKapuoT
I'enoMHOE penaKkTUpOBaHUE.

[TpakTrueckas pabota
«Boinenenne JIHK u3 6ananay.
[TpakTuueckas padota «Mojenb
JHK-opuramu». [Ipaktnueckas
pabora «OrnpeneneHue kauecTna
npenaparos /JJHK ¢ momonisro
creKTpodoTOMETpUN» (TIpH
HATMYUHU 000PYIOBaHUS).
[TpakTrueckas pabota
«PermkaTuBHas MamHa (Urpa-
nemoHcTpauus)». [Ipaktudeckas
pabora «I1LP (Mmoxenb
aMITuuKaIus Ha Oymare)».
[IpakTuyeckas padora «Cuna
IPOMOTOPAY.

[IpakTuyeckas padora «Perenune
3a/1a4 Ha TeHETUYECKUN KOI».
[IpakTuueckas padora «DoyiguHT
OENKOBY.

HccnenoBatensckas pabota
«Pacnpoctpanenue
AHTUOMOTHKOPE3UCTEHTHBIX
OakTepuin».

[IpakTuyeckas padora «Pabora B
COBPEMEHHBIX T€HETUYECKHIX
6a3ax nanubIxX. [IpoBenenue In
silico ananu3a
HIOCJIEIOBATEIbHOCTEH TEHOBY.

Tema 3.
dapMakoJIorus
(28 u)

[TonsTue o nekapctBax. [IpuHIMIIBI
MO/IX0/1a K TTOUCKY HOBBIX
JIEKapCTBEHHBIX cpeicTB. CKPUHUHT U
€ro MeTO/Ibl.

ITytu BBenenus JIC.

HccnenoBarensckas paboTa
«OKCIepUMEHTa 10 ONPEIEIICHUIO
TOKCUYHOCTH BEILIECTB Ha
APTEMUUSIX.

ITpakTnueckas padora «Kapra




DapMaKOKMHETHKA JIEKAPCTBEHHBIX
BemecTB. BeackiBanue (abcopOrius)
nekapcTB. OCHOBHbBIE MEXaHU3MBbI
BcachIBaHus. TpaHcnopT
JIEKAPCTBEHHBIX BEIIECTB. ['€HbI 1
Oenku epBoit (azbl
ounorpanchopmanmu. [Tyt BeIBeAeHUS
JIEKapCTB U3 OpraHu3Ma. JKCKpeuus u
anuMUHAIKS. ['eHbl 1 OeNTKU BTOPOi
¢a3pl buorpanchopmaruu.
®apmakoauHaMuka. ['1aBHoe u
mo6oYHOE, PE30POTUBHOE U MECTHOE,
npsiMOe, HETIPSIMOE U PeIIEKTOPHOE
nercTeue. Buarl B3anMoaeiicTBUA
nekapcTB. CHHEPTrU3M M aHTarOHU3M
NP COBMECTHOM JE€HCTBUU
JIEKAPCTBEHHBIX BEIIECTB, UX
Pa3HOBUIHOCTH

TpancmeMOpaHHbIi curHaIUHT. THUIIBI
KJICTOYHBIX PELENTOPOB.
MemMmOpaHHbIE: HOHHBIC KaHAbI,
KaTaJUTUYECKUE U comnpsbkeHHble ¢ G-
OenkaMu; BHYTPUKJICTOYHBIC:
[UTOIJIa3MaTHYECKHE U STICPHBIE.
MexaHu3MBbI JTUTaH]I-PELIENTOPHOTO
B3aumonencTBusl. CeIEKTUBHOCTD
(M30UpaTENBEHOCTD) ACHCTBHSI, CBSA3b
«XUMHUYECKasi CTPYKTypa —
dapmakoIoruyecKkas akTHBHOCTb
BEIIECTB)

DapMaKoIOrn4eCcKO MOAYJIISALINU
CHHANTUYECKON XOITUHEPTUYECKOU
nepenadn. MoJIeKyJIIpHbII MEXaHU3M
neicTBUS U (papMaKoIoruyeckue
cBoiicTBa M-X0OIMHOOJIOKATOPOB,
TaHTJINOOJIOKATOPOB H
Kypaperno1o0HBIX CPE/ICTB.
®apmMakooruueckas peryssius
AKTUBHOCTH aJIpEHEPTUUYECKOTO
CHUHarca. AIpEeHOMUMETHUKH,
aIpeHOOIOKATOPbI, CUMITATOTUTHKH.
MonexkynsipHasi apMaKoIorus
AHTUAJUIEPTUYECKUX CPEJICTB.
['McTaMuHOBBIE PELIETITOPHI: TUIIBI,
MOJIEKYJISIpHAst OpraHu3aIusl.
Crabunuzatopsl MeMOpaH TYyYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JeicTBUS, 0COOEHHOCTH KIIMHUYECKOTO
MPUMEHEHUS1, TOUKH IPUITIOKECHUS
JNENCTBUS HHTUOUTOPOB JIUIHIHBIX
MEIUaTOPOB.

MexaHu3M IEUCTBUS U MPUMEHECHHE
MpenaparoB, CTUMYIUPYIOIIUX
MPOLIECChl UMMYHHTETA.

9KCIpPEccHH J0(HaMUHOBBIX U
CEpPOTOHHUHOBBIX PELIETITOPOB B
MO3T€ MBIIICH.
HccnenoBarenbckas pabora
«IloBemeHdeckue TeCTHI HA
priOkax Danio rario. CBeTiio-
TEMHasi KaMepay.
HccnenoBarenbckas pabota
«IloBeneHdeckue TeCThHI HA
pbeiobkax Danio rario. OTKpbITOE
TIOJIe).

HccnenoBarenbckas pabora
«IloBeneHdeckue TeCTHI HA
pbeiobkax Danio rario. CraiiHoe
MIOBEJICHUEY.

[IpakTrueckas pabora «Brnusane
aJipeHaIMHA Ha CepACUHBIC
COKpaIieHus (ImporpaMMHOE
obecrieueHue)».

[IpakTuueckas pabota
«l"ucTonoruueckuie npenapaTsl
UMMYHHOH CHCTEMBI».
[IpakTuyeckas padora
«I"ucTonorunueckue npenapaTsl
HEPBHOW CUCTEMBI».




®dapmakooruiyeckas apakTepucTuKa
MHTEPJICHKUHOB: MOTy4YeHHE,
MEXaHU3M JIEUCTBUSI, IPUMEHEHHE.
OcHOBBI TaTOPU3NOIOTHH
ocTpoda3zoBOro OTBETA, MEIUAIIHS
BOCTaJICHUsI. MOJNEKyJIIpHbBIN
MEXaHU3M NMPOTUBOBOCHAIUTEILHOTO
NENCTBUS TITIOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCIIAJIUTENBHBIX CPEJICTB.
[TonsiTHE O HAPKO3€ M HAPKO3HBIX
npenaparax. KiieTouHblii 1 HEpBHBII
Hapko3. PapMakoJiornyeckas
XapaKTePUCTHKA OTAENIbHBIX TPy
HApPKO3HBIX CPEJICTB.
ITocaenoBaTenbHOCTEL JEUCTBUS HA
LHEHTPAIbHYIO CUCTEMY.
DuU3HOTOTUYECKHM COH; (Da3bl CHA.
Buns! Hapyennii cHa Ilonsitue o
MEAUKAMEHTO3HOM CHE M CHOTBOPHBIX
npenaparax (TUITHOTHUKAX).
MonekynsipHble aclIeKThl HOIUICTIITHH.
OnuartHble pelenTOPhl, UX TUIIBL.
DHKedanTuHbl ¥ SHIAOPPUHBI -
SHIOTEHHBIE JIMTAaHAbl OITUATHBIX
PELenTopOB.

AHTHIICUXOTHYECKOE JCHCTBUE,
BIIMSIHUE HA (DYHKITHIO
AKCTpANMPaMUIHON CUCTEMBI,
SMOLIMOHANBHYIO cepy, pBOTHBIN
LEHTp, apTepUaAIbHOE JaBJICHUE, LIEHTP
TEepMOpEryJIauuu. MoseKkyspHbie
MEXaHU3MBbI JEHCTBUS HEUPOJICITUKOB,
BIIUSIHUE Ha 0(paMHUHOBEIE,
CEpPOTOHUHOBBIE, A/IPEHO- U
TUCTAMHUHOBBIE PELIENTOPbI, UX
JeHCTBUE HA KIIETOYHBIE MEMOpaHBI, HA
JETIOHMPOBAHNE TKaHEBbIX
MOHOaMHUHOB. [loTeH1IMaNn-3aBUCUMBIE
HaTpUEBbIE KaHAJIBI KaK MUIICHH
JIEMCTBUSI MECTHBIX aHECTETHKOB.
CnocoObI MHTUOMPOBAHMS TIOTCHIIHAI-
3aBUCHUMBIX HATPUEBBIX KAHAJIOB
MECTHBIMU aHECTETUKAMH.

Monyab «MoJiekyJIsipHbIe OCHOBBI cesieKmumn» 9 kiacce (68 yacon)

TeMmbl OCcHOBHOe co/Iep:KaHue JesiTeJIbHOCTH KOJIbHUKOB
Tema 1. OcHOBHBIE BEXH pa3BUTHUSA IIpakTnueckas padora «Bsiaenenne
MouJiekyJasipHasi  [MOJICKYJISPHON OHOJIOTHHU. JIHK u3 6ananay.

omnosorus (20 u)

Hyxneunossie kucnotsl. OcHoBHBIE  |[IpakTnueckas pabora «Mogenb
TIPUHIIMIBI CTPOCHMS. MaTpuyHbIe JIHK-opurammy. IIpaktuueckas




CHUHTE3bI. Perumnkanus — oCHOBa
KJIETOYHOTO JeneHus. [IpuHiuns
perkanuy. Myranuu. Yro
BBI3BIBAET U3MEHEHUS B CTPOCHUH
JHK. Ilpunnune! penapanuu.
Tpanckpunuus. ['eHeTrndeckuii Ko.
Opranu3zanys reHoMa BUPYCOB
[IpoTHBOBUPYCHBIE CPENCTBA,
MEXAHU3MBI UX JEHCTBUS.
Opranu3anys reHoma 6aKTepuit
AnTHOAKTEpUATbHBIE TPENapaThI.
Opranusanys reHomMa 3yKapuoT
I'eHoMHOE penaKkTUpOBaHUE.

pabota «OrnpeneneHrne KauecTBa
npenaparos JJHK ¢ nomonisto

cnekTpodoToMeTprm» (MPU HATUIUH

o0opyI0BaHUA).

[TpakTyeckas padora
«PennukaruBHas MamvHa (Urpa-
nemoHcTpanus)». [Ipaktudeckas
pabora «I1LP (moxenb
amIuuKanys Ha Oymare)y.
[TpakTrueckas padota «Cuna
IPOMOTOPAY.

[TpakTrueckas padota «Pemenue
3a7a4 Ha T€EHETUUCCKUM KO/,

Tparcnsauus». [Ipaktuueckas padota

«DonauHr OEIKOBY.
UccnenoBarenbckas pabora
«PacnpocTpanenue
AHTUOMOTUKOPE3UCTECHTHBIX
OakTepHii».

[TpakTrueckas padota «Pabora B
OBPEMEHHBIX TEeHETUIECKHX 0a3ax
nauubiX. [IpoBenenue In silico
aHajM3a I0CJIeI0BaTeIbHOCTEH
TEHOBY.

Tema 2.
MoJiekyasipabie
OCHOBBI F'€eHeTUKHU
(20 v)

IIpeamer reneruxu. Kpartkas ncropus
pa3BUTHUS IPEJCTABICHUS O
HACJICICTBEHHOCTH.

OT reHa K mpU3HaKy: Kak pacKpacuTh
koTa. Uro Takoe nmpusHak? I1yTs oT
reHa J0 npu3Haka. Myrauuu. AJuienu.
['eTepo3uroTsl ¥ TOMO3UTOTHI.
JloMHHaHTHBIE U PELIECCUBHBIE
aJJIeIH.

I'ensl cTposT opranusm. BkitoueHue u
BBIKJTFOYCHHE OOJIBIIOro Habopa
reHoB. Kak KJIeTku MOHUMAIOT, KaKue
TeHBI JOJDKHBI pad0oTaTh.

JuckpeTHoe Haclnea0BaHue
MPU3HAKOB. 3aKOHBI MeHens: o uH
reH - oJuH npusHak. Cxema
CKpEIIMBaHUA. 3aKOH €MHO00pa3us
ruOpHI0B EPBOro MOKOJIEHUS. 3aKOH
pacuieruIeHHs MpU3HaKa BO BTOPOM
MOKOJICHUH.

3akoHbl MeHiensi: HEeCKOJIbKO I'€HOB -
HECKOJIBKO MPpHU3HAKOB. Jurudpunnoe
ckpemmBanue. HezaBucumoe
pacxoxxeHue xpomocoM. ClerieHHoe
HacJIeJOBaHUE.

B3auMmopeiicTBue reHOB. AJUIEIILHOE U
HeaJlJIeIbHOE.

Onpenenenne noia. [lomoBbie
XpoMocoMbl. CaMIlbl U CAMKH.
Brusiare gakTopoB OKpy Karomiei

Ponesas urpa «Asmienny.
HccnenoBaTenbCKuil MpoOEKT
MyTareHnHsie paKTOpbI.

Ponesas urpa «Cyap0a KIeTkm.
I'ensI-niepexitoyareny.
[IpakTrueckoe 3a1anne
«ANTOPUTMBI 17151 KIIETOK».
[IpakTrueckoe 3a1anue
«Eannoo06pazue nepBoro
ITOKOJICHHUS.

[IpakTrueckoe 3ananue
«Pacmiemienne BO BTOpOM
mokoJieHum». MccieqoBaTeIbCKUi
npoekT «3akoHsl I'. MeHens B
AKCIIEPUMEHTE.

[IpakTrueckoe 3ananue «Pemerka
Ilenneray.

[IpakTrueckoe 3a1anue
«HacnenoBanue, CliCIICHHOE C
IOJIOM.

[IpakTrueckoe 3aHsiTHE
«B3anMoIeiCTBUS I'€HOB
(MonenupoBaHHUE CUHTE3A U
TPAHCIIOPTA MUTMEHTA B KJICTKY )».




cpelibl. XpOMOCOMHOE OIIpE/IETICHHE
nona. [TosoBbie XpOMOCOMBI.
[TpoGiiema noMONHUTENHHON X-
XPOMOCOMBI Y JKEHIIUH. TpexIBeTHbIE
KOLIKH.

Tema 3.
MouJiekyisipHbie
OCHOBBI CeJIeKIUH
(28 4)

['eHbI B OMyIALKAX: BEIUKOE
paBHoBecue. [lomymsauus. Yactorsl
BCTPEUAEMOCTH MIPU3HAKA U aJlIes.
Ypasaenue Xapau-BaitnOepra.
[TomyAsiy MEHSAIOTCS: YUCIIEHHOCTbD,
MUTpAIHs ¥ BBIOOP CyIIpyTa.
@DaKTOpbl, KOTOPHIE BHIBOJASAT
MOMYJISALIUIO U3 paBHOBECHs Xapu-
Baitn6epra. UucieHHOCTD MOy JISIINH.
Ponesas urpa «3¢ddexr ocHoBaTemns».
Hpeiid reros. MyTranuu.
HecnydaiiHoe ckpenuBaHue.
Nzonsanus.

[Tonynsiuuu MEHSAIOTCA: €CTECTBEHHBIN
oTO0op. MexaHu3m IeUCTBUS
€CTECTBEHHOT0 0TOOpa. JBHKyIIHiA
oTOOoD.

MonudukanmonHas U3MEHIHUBOCTb.
Cratuctuueckre 0COOEHHOCTH
MOIU(DUKAITMOHHOW U3MEHUHNBOCTH.
HacnenoBanue KoanMuecTBEHHBIX
npu3HakoB. KonnuecTBeHHbIE
npusHaku. CperoBasi I3MEHYHBOCTh
npusHaka. Kosgdunuent
HacJIeTyeMOCTH npu3Haka. OTBeT Ha
ot6op. [Tonck reHOB KOJTMYECTBEHHBIX
npu3HakoB. OJTHOHYKIICOTHUTHbIE
BapuaHThl reHoB. JJHK-uur.
[TonmHOreHOMHEBIN aHaIN3 aCCOLMALINH.
«Omb1» Hag reHoMoM. [loctrenomHuas
spa. ObpaTHas reHeTukKa.
«OMUKCHBIE» UCCIICIOBAHUS.
[Iporeom, metabosom. JlomecTukamms
Y LEHTPBI TEHETUYECKOTO
pazHooOpasus. [lorcku pacTeHuii ¢
«XOPOILIUMUY» PU3HAKAMHU JIJIsI
yesoBeka. LleHTpbl reneTnueckoro
pasnooOpasusi. Hukomnait IBanoBu4
Baswmios. Cenexius.
KomOuHanmonHas u ruOpuaHast
ceneknus. ['erepo3uc. CoxpaHnuTs u
U3YYHUTh TCHBI, YTOOBI MCHSATH
Oyayuiee. Kak npaBUiIbHO XpaHUTh
renbl. Kosiekunu reneTndeckux
pecypcoB pactenuid. [Ipaktukym
W/WJTH UCCIIEeIOBATEIIbCKHIMA TPOCKT:
MeToapl KyJIbTUBUPOBAHUS 1N Vitro
JUISL COXpaHEHUS! TeHETHUECKUX
PECYPCOB pacTeHU U st

[IpakTrueckoe 3amanne «H4acToThl
aJljIeNiei, TeHOTUIIOB U (DEHOTHUIIOB.
HccnenoBaTenbCKuil MpOEKT
«AHaNnn3 TEHETUYECKOU CTPYKTYPbI
MOMYJISIUK (HAa OCHOBE 3aKOHA
Xapnu-Baiinbepra)».

Ponesas urpa «9ddexr
OyTBUTIOYHOTO TOPJIIBIIITKAY.

PoneBas urpa «EctecTBeHHBII
oTOOopP».

HccnenoBatenbckue paboTh
«MonudukanoHHas U3BMEHYUBOCTh
pacTeHuii B mpejienax Ballero Mecra
AKUTEITHCTBAY.

[IpakTuueckoe 3agaHue
«ATPOHOMBD».

[IpakTuueckoe 3agaHue
«l"'oMonoruueckue psbl
HACJIEICTBEHHOM N3MEHYUBOCTH




YCKOPEHHOM CENEKLINU

['eneTnueckue HEHTPHI B HAILICH
crpaHe. ['1e 3aHMMar0TCs TEHETUKON U
T€HOMUMKOH JJI HYy X/l CEITbCKOTO
XO035ICTBA.
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