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MHNOACHUTEJIBHAS 3AIINCKA

AKTYyaJlbHOCTh M HAa3HadyeHue mnporpammbl. [Iporpamma paspabotaHa B
COOTBETCTBUM C TpeboBanusiMu denepanbHOT0 rocyJapCTBEHHOTO 00pa30BaTEebHOTO
CTaHJapTa OCHOBHOro oOIero oOpa3oBaHUs, OpPUEHTHpPOBaHA Ha oOecleueHHe
WHANBUAYAIbHBIX TOTPEOHOCTEN O0Oydalomuxcsi W HampaBieHa Ha JIOCTIKEHHUE
IUTAHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
obpazoBanusi I'bOY COII Ne 33 r. Cei3panu ¢ y4yeToM BbIOOpa ydacCTHUKaAMU
o0Opa30BaTeNbHBIX OTHOIICHUN KypCOB BHEYPOUHOH AesTenbHoCcTU. Pabouas mporpamma
COCTaBJICHA Ha OCHOBE pabouell MporpaMMbl Kypca BHEYPOUHOM JAESITENbHOCTU
«buonorus 5-9 kmaccel. IlpoekTHo-uccnenoBarenbckas aAesaTeNbHOCTE» (MHCTUTYT
cTpareruu PazButum o0pazoBaHus (peaepabHOE rOCy1IapCTBEHHOE OI0IKETHOE HAYYHOE
yupexaeHne, Mocka 2022 1.) AKTyaJIbHOCTh peaju3alii JaHHOW MPOrpaMMbl
00yCJOBJIEHa caMOi OCOOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKON AEATENBHOCTU. JTa
TSI TENIbHOCTD JIEKUT B OCHOBE MTO3HABATEILHOTO UHTEpECa peOeHKa, SBISETCS 3aJI0TOM
YMEHHUsI TUIAaHUPOBATh JIIOObIE JIEHCTBUS M Ba)KHBIM YCIIOBHEM YCHEIIHOW peanu3aluu
unen. JroOble HW3MEHEHHs COBPEMEHHOTO OOIIeCTBAa CBS3aHbl C MPOEKTaMH U
UCCIIEJIOBaHUSIMU — B HayKe, TBOpPUECTBE, OM3Hece, 00IIecTBeHHOU ku3HH. [lorToMy
BaXXHBIM 3JIEMEHTOM PAa3BUTHUSA JUYHOCTU OOydYarolEerocs sBJISETCS (POPMUPOBAHUE
OCHOBHBIX HaBBIKOB TPOEKTHO-UCCIEA0BATEIbCKOUN IEATETbHOCTH.

[TporpamMmoil mpeaycMoTpeHO (POpMHpPOBaAHHE COBPEMEHHOIO TEOPETHUECKOIO
YPOBHSl 3HAHMI, a TaKkkKe M NPAKTUYECKOTO OmNbiTa paboThl € J1a0OPATOPHBIM
00Opy/I0BaHUEM, OBJAJCHUE NpPHUEMaMU HCCIIEIOBATEIbCKON NeATeNbHOCTH. MeToabl
opraHuzalui  00pa3oBaTENbHOM M  HAYYHO-HCCIIEIOBATEIbCKOM  JESATEIBHOCTU
npeaycMaTpuBaroT (popmMupoBaHue y OOyYarOUIMXCs HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHHSI, CBOOO bl CAMOBBIPAKEHHUS U MHIWBUyAIbHOCTH CY>KICHUI.

JUis moJIHOTO yd4eTa MOTPeOHOCTEH Yywalluxcsi B MpOorpaMMe HCIOIb3yeTcs
I GepeHIUPOBAHHBIA  MMOAXO0M, YTO CTHUMYJIMPYET YYallerocss K YBEJINYCHHIO
NOTPEOHOCTH B MHAMBUYAJIbHOM, MHTEJUIEKTYaIbHON U TO3HABATENBHOMN AESATENbHOCTH
Y Pa3BUTHIO HAyYHO-HUCCIIEI0BAaTENbCKIX HaBBIKOB. [IporpaMmma ctaneT BocTpeOoBaHHOM

B IICPBYIO O04YCPCAb IMMKOJIbHUKAMH, KOTOPBLIC HMCIOT CTOMKMU HHTEpEC H



COOTBETCTBYIOIIYIO MOTUBALIMIO K U3YYECHHIO IIPEIMETOB €CTECTBEHHO-HAy4YHOIO LIMKIIA,
€CTECTBEHHBIM HAyKaM U TEXHOJIOTHSIM.

B noapocTkoBOM BO3pacTe y4yaluecs MpOosiBIAIOT CBOIO 3aMHTEPECOBAHHOCTD B TOU
WIM WHOW o00JIacTH 3HAHMM, HAy4YHOM HAIpaBJICHUUW WU MpodeccrnoHaTbHOMI
JESATeNIbHOCTU. TakuM 00pa3oM NPOUCXOAUT (POPMHUPOBAHUE IIO3HABATENILHOM MU
npo¢ecCUOHAILHON COCTABIIAIOLIEH JIMYHOCTH, TIOMOTAeT yyalleMycs B ONpEesICHUU
OyIyIIero »KU3HEHHOTO MyTH U B TPO(EeCCHOHATEHOM BBIOOPE MOCTIE OKOHUAHUS IIIKOJBI.
[Tono6HOrO pojia 3aMHTEPECOBAHHOCTh CTUMYJIMPYET MOCTOSIHHOE YKEIAHNUE IIKOJIbHHUKA
K TO3HAHHWI0O HOBOTO, PACHUIMPEHUI0 U YIIyOJEHHIO COOTBETCTBYIOIIMX 3HAHUH, H
IIOJIyYEHHUIO HOBBIX B TOM 4YHCJIE IPAKTUYECKUX HABBIKOB, a TAaK)XE€ MOTUBHUPYET
ydauierocsi Ha npo(opHueHTaIuIo.

[IporpamMma HaieneHa Ha MOMOUIbL PeOEHKY B OCBOEHHMM OCHOB OpraHM3alUd U
OCYILIECTBIIEHUS] COOCTBEHHON MPOEKTHO-NUCCIIEI0BATEIBCKON NEATEIBHOCTH, a TAKXKE B
OpUOOpETEHUH  HEOOXOAMMOTO  OmbITa JUisi  paboThl  HaJd  WHAWBUIYaJbHBIM
UCCIIEJOBaHUEM MJIM NPOeKTOM. [IporpamMmma moMoXeT IIKOJIBHHUKY B 0oJiee TiyOOKOM
M3YUYEHUU UHTEPECYIOIIEH ero 00JIacTH €CTECTBEHHBIX HAayK, a TAKXKE B MPUOOpPETEHUN
BaXXHBIX COIMAJIbHBIX HABBIKOB, HEOOXOAMMBIX AJIsi MPOAYKTUBHON COIMAIM3ALUU U

dbopMupoBaHUs rpakaaHCKON MO3UIUU:

— HaBbIKa CaMOCTOSTEIBHOIO pELIEHUS AaKTyalbHBIX MCCIEAOBATENbCKUX WIU
MPaKTUYECKUX 3a]ay, BKJIIOYAIOUIEro B ce0s yMEHHWE BUIETh M AHAIM3UPOBATH
npoOsieMbl, HyKAarolMecs B PEUICHUM, YMEHHE JIeTalbHO MpopadaThiBaTh MU
peann30BbIBaTh CIOCOOBI padOTHI C HUMU, YMEHHE IJIAHUPOBATh COOCTBEHHYIO padoTy U

CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJIBUIKEHUE K JKEITAEMOMY pe3yJIbTaTy;

— HaBbIKa TreHepupoBaHUs U O(opmIIeHHS COOCTBEHHBIX HJIEH, OOJEUYEHHUS HX B
yAO0OHYIO JUIsl paclpoCcTpaHeHus: Gopmy;

— - HaBbIKA YBOKUTEJIbHOTO OTHOLIEHUS K UY>KUM B3TJIA1aM U UAesIM, 0(hOPMIIEHHBIM
B paboTax JApyrux Jojaed, APYyTUX aBTOPOB — BIAJENbLIEB MHTEICKTYalIbHON
COOCTBCHHOCTH;

— HaBblka NyOJWYHOrO  BBICTYIUICHUS  mieped  OONBIIONW  ayAMTOpHEN,

APryMCHTHUPOBAHUA MW OTCTAMBAHUA CBOCH TOYKH 3pCHUS, OTBCTOB Ha BOIIPOCHI



CBEPCTHUKOB M B3POCIIbIX, YOSXKICHUS APYTUX B CBOEH MpaBOTE, MPOJBUKEHHSI CBOUX
UaeH;

— HaBblKa pabOThl CO CIEUHUATU3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOrPaMMaMH,
nabopaTOpHBIM  000PYIOBAaHUEM, TEXHHUYECKUMHU YCTPOWCTBAMH, OWOIHOTCUYHBIMH
GoHIaMU W HHBIMH pECypcaMu, C KOTOPBIMH MOKET OBIThb CBSiI3aHAa TPOEKTHO-
UCCJIeI0BATENbCKAS IEATENIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mIKOJIbHMKA HaJ MPOEKTOM WM HCCIEAOBaHUEM OyneT
CIOCOOCTBOBATh U PA3BUTHIO €0 aJ€KBATHOM CaMOOIICHKH.

Bapuantsl peanuzanuu nporpamMmsl U GopMbl IPOBEACHUS 3aHATHM.

JlanHast mporpaMMa paccynTaHa Ha paboTy CO MIKOJIbHUKaMH 5-9 Ki1accoB.

[Iporpamma pa3zbuTa Ha MOJAYJIH, KOTOpPBIE MOTYT OBITh HCIHOJIb30BaHBI JIMOO
YacTU4HO, JHOO mnojHoCcThio. Tak Moaynp «Kak JKMBOTHbIE M pacTEHUs
MpUCIOCA0IUBAIOTCS» (IBOJIIOIMOHHAST 3KOJIOTHS) MPEANOJIaraeTcs s U3y4YeHHs B
rpynmne 5 - 6 kinaccoB (34 yaca B rof). Moaynb «OCHOBBI paCTEHUEBOICTBA» U3ydaeTCs
B 7 kimacce B TedeHuuM 1 roma (68/34 waca B roa, mo BbIOOPY YYacCTHUKOB
oOpa3oBaTeNbHbIX OTHOIICHUN). Moayns «buorexHomorum» usyyaercss B 8 Kiacce B
TedyeHuu 1 rtoma (68/34 uwaca B TOM, MO BHIOOPY YYACTHHKOB OOpa30oBaTEIbHBIX
oTHoieHui). Moaynb «MoJekyspHble OCHOBBI (U3HMOIOTUU U (HAPMAKOJIOTHUN
uszydaetrcs B 9 kiacce B Teuenuu | roma (68/34 vaca B roj, mo BbIOOPY y4aCTHHUKOB
00pa3oBaTeNbHbIX OTHOLLIEHUN).

B3aumocBsa3p ¢ nmporpamMol BocnuTaHus. [IporpamMmma Kypca BHEYpOUYHOU
NeSATEeIbHOCTH pa3paboTaHa C YYETOM pPEKOMEHJALMK MNPUMEPHOW MIPOrpaMMbl
BOCIMTAHUS, YUYUTHIBAET [ICUXOJIOTO-TIEAArornyeckue 0COOEHHOCTH TaHHBIX BO3PACTHBIX
KaTeropuii. JTO MO3BOJSET HA MPAKTUKE COCAMHHUTH OOYYAIOLIyI0 M BOCIUTATEIBHYIO
JeSTEIBHOCTD I€/1arora, OPUEHTUPOBATh €€ HEe TOJbKO Ha MHTEJUIEKTyaJbHOE, HO U Ha

HPAaBCTBCHHOC, COIUAJIIbBHOC PA3BHUTHUC peGeHKa. 910 IPOABJIACTCA:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YJbTATOB PEAIHU3ALUU MPOTrPAMMbl BHEYPOUHOU
NEATEIbHOCTH, HAICAIINX CBOE OTPAXKEHNE U KOHKPETU3ALMIO B IPUMEPHON ITPOrpamMMe

BOCITUTaHMSI,



— B BO3MOXHOCTHU KOMIUICKTOBAHWA PA3HOBO3PACTHBIX I'PYHIT AJIA OpPraHru3allvuv
HpO(l)OpHeHTaHHOHHOﬁ ACATCIIbHOCTHU HIKOJIbHUKOB, BOCIIUTATCIIbHOC 3HAYCHNC KOTOPBIX

OTMEYAeTCs B MPUMEPHOU MPOrpamMMe BOCIIMTAHUS;

— B HHTCPAKTHBHBIX (bopMaX 3aHATUM JJI ITKOJIBHHUKOB, O6€CH€‘{I/IB8,IOHII/IX 6OJIBHIYIO
HNX BOBJICHCHHOCTL B COBMCCTHYIO C IICAAroroM M APyruMu JACTbMU ACATCIbHOCTbL U
BO3MOXKHOCTbB O6p330BaHI/IH Ha €€ OCHOBC ACTCKO-B3POCIIbIX O6HIHOCTeI>’I, KIIFOYCBOC
3HAYCHUC KOTOPBIX JISI BOCIIMTAHHA ITOAYCPKHUBACTCA HpHMCpHOﬁ HpOFpaMMOfI

BOCIIUTAaHUA.

Oco0enHOCTH PadOTHI yUHUTE/IS IO IPOrpaMMme. 3a/1a4a yYUTENS COCTOUT B TOM,
9TOOBI  CONMPOBOXIATh MpPOIECC MPOPECCHOHAIBHOW OpPUEHTAIMU  IIKOJbHUKA,
pacKpbIiBasi MOTEHIIMAJ KaXKJIOTO Yepe3 BOBJIEUYEHHWE B MHOTOOOPA3HYIO JIEATEIHHOCTD,
OpraHU30BaHHYIO B pa3HbIX (opmax. [Ipu aToM pe3ynbTaTomM paboThl YyUUTENS B IEPBYIO
odepellb SBISETCS JIMYHOCTHOE Pa3BUTUE ydalleroca. JIMYHOCTHBIX pe3yJIbTaTOB
YYUTEIh MOXET JIOCTHUYb, YBJIEKasi YYE€HHKAa COBMECTHOM W HHTEPECHOM UM 000UM
NEeATEeNIbHOCThIO,  yCTAaHaBJMBasg  BO  BpeMs  3aHATUM  JOOpOXKENaTENbHYIO,
MIOJI/IEP>KUBAIOIIY 0 aTMOCGEPY, HACKIIIAS 3aHSATUS IIEHHOCTHBIM COJIEP>KaHUEM.

OuLeHUTh pe3yabTaThl MPOEKTHO-UCCIIECOBATEIIBCKON JEATeIbHOCTH IIKOJIHHUKOB
MOXXHO B TMpOLIECCe 3allUThl MMM CBOMX pPabOT B paMKax NIKOJbHONW Hay4HO-

IPaKTHIECKON KOH(PEpEeHITUH.

COJIEP)KAHUE KYPCA BHEYPOUHOMH JEATEJbHOCTH

Moayab «Kak »KMBOTHbIE U PACTEHHUS NPUCTOCAOIUBAIOTCH» (3IBOJTHLIMOHHASA
IK0JI0THs) 5-6 kiaaccsl (34 yaca)

1. Mbwt uccneoyem scuevte oovexmet (6 uacos)

CBoiicTBa M CTPOCHHE >KUBBIX OPraHU3MOB (CTpoeHHE KieTku). Bum, ocobp —
OopraHu3M Kak enuHas cucteMa. Apantauuu (mpucrnocodsienus). [lonsarue romeocrasa
KUBOTO opranu3ma. CriocoObI €ro MmojiepKaHus.

[Tonsitue BapwaTUBHOCTH Tpu3HaKa. HMccrmemoBaTtenbckue paboTel «Bce 1mu

(cunMITBI, 6K, Oepe3bl U T.11.) OauHAKOBBIE? DOTOKBECTY.



Orpanuuenuss MopQoJoTUYeCKHX U (¢u3Hojornyeckux apantauuid. [lodyemy
OpraHWU3Mbl HE CTAHOBATCS OCCKOHEUHO OOJBIINMH, MAJICHHKUMH, BCESTHBIM.
[Ipaktuueckas pabora «CocraBiiieM KHUTY PEKOPIIOB PACTEHUN M KUBOTHBIX HAILIETO
Kpas».

2. Bausnue oxpyscatoweii cpeowt Ha dcueble opzanusmol (12 uacos)

dakTopbl OKpyXxarolei cpeapl (abuotudyeckue, OMOTUYECKUE, AHTPOIOTECHHBIE).
[Ipumepsl  aOuoTHueckux (HaKTOpPOB, OKA3bIBAIOIIUX OCHOBHOE BIHUSHUE Ha
KU3ZHENIEATEIbHOCTh  JKMBBIX ~ OPraHU3MOB:  TEMIEpAaTypa, CBET,  BJIAXKHOCTb.
[Ipaktuueckoe 3ausitue «L{Bet u Temno» (KyOMKHU JibJla B3BECUTb, MOJOXKUTh B YaIIKU
Ilerpu Ha pasHOLBETHYIO Oymary, depe3 30 MUHYT B3BECHTh 3aHOBO — KTO OBbICTpee
pactasin). [Ipaktnueckoe 3anarue «YTo pacTBopsercs B BoJe» (dKcnepuMeHT «Kuakuii
nom»). [IpakTudeckoe 3anstue «JAuddysus BemiectB B Bojge (pacTBOphl)», «/IBukeHue
pacTBOpoB 1o LBETKY». lIpaktuueckoe 3ansitue «Jlem mnaBaer B Boue (aiicOeprw,
3aMep3aHue BoaoeMoB)». [Ipaktudeckoe 3anstue «Jlen npu 3aMmep3aHum pacIIUPIETCs»
(pa3pyuienue kamHs (MOYBOOOpa30BaHUE), 3aMEP3aHUE KIIETOK).

OCHOBHbIE ~ 3aKOHOMEPHOCTHM  TPUCIOCOOJIEHUS  KMBBIX  OpPraHU3MOB K
abnotnyeckum (aktopaM. IlpucrnocobieHrns K OCHOBHBIM aOMOTHYECKUM (haKTopam:
TeMIlepaTypa, BIaXHOCTh W cBeT. [Ipaktuueckoe 3ansarue «llly6a» (kyOuku mnbaa
3aBEPHYTb B pa3HbIil MaTepual, B3BecuTh). [Ipaktuyeckoe 3anstue «I IurmeHTen (MOXKHO
pasnenuTh Ha BaTMaHe Kpacutenu u3 diomactepoBy». [Ipaktuueckoe 3anstue «Kak
’KUBOTHBIC IJIABAIOT B BOJIe» (DKCIEPUMEHT C TTUTIETKOM ).

Uccnenosarenbckue padoThl «BiausHue cBeTa (Temia, BIaKHOCTH, COCTaBa MOYBHI)
HAa pAaCTEHHUS B E€CTECTBEHHBIX WM MCKYCCTBEHHBIX YCJIOBHSAX» (HA TOCTYITHOM
Marepuasie).

3. Bzaumooeiicmeusn yncugvix opzanuszmos (4 uaca)

buornueckue (bakTopBhL. 3aKOHOMEPHOCTH pa3BUTHSA MEKBUJIOBBIX
B3auMOOTHOIIeHUH. KosBomonus (XMIMHUK-)KEPTBA; MApa3UT-XO035MH) BOJIOUS
ctpateruii foObiBaHus muiy. ConuanbHOCTh. Bumabi-BceneHipl. [lepedens pacTeHuii-
Bpeautenei. MccnenoBatenbckass pabota «HaOmomenuss 3a B3aMMOOTHOIICHUSMHU
KUBOTHBIX MPHU TOOBIBAHUU MUY (KOPMYIIKH JJIsI TITULI, 11 TOPOJICKUX WJIU CEIIbCKUX
KUBOTHBIX). BeO-kamepri». HccmemoBatenbckas padbora «Pacmpoctpanenne BUIOB-

CHUHAHTPOIIOB B HallIe MECTHOCTH.



4. Yenoeex 6 scuznu pacmenuii u yxcusomuvix? (6 uacos)

AnTponorenusie ¢aktopsl. [IpaBaa u, 4To MEpBOOBITHBIE JIIOIU KUIU B TADMOHUU
¢ npupogoil. OTOMalIHUBAHUE U NPUPYUYCHUE KUBOTHBIX U PACTEHUU. 3a4eM CHacaTh
BBIMHUPAIONINE BUJIBI, KaK 3TO JeliaTb. KynbTypHbIE pacTeHHUs] U UX JUKHUE TMPEIKH.
[Touemy BakHO MX COXpaHATh. Pa3HOOOpa3ne KyJbTYpHBIX PACTEHHI M UX 3HAYEHUE B
®KU3HU yesoBeka. KpacHas kuura Bamieit repputopun. Ocob60 oXpaHseMble TEPPUTOPHH,
3anoBenHuku Poccun u mupa. Ilpaktudeckass paborta «PazHooOpasue KyiabTypHBIX
PACTEHHU B BallIEM PETUOHEY.

UccnenoBarenbckas padota «BiusHue aHTpOMOreHHBIX (PAKTOPOB HA pPa3BUTHE
pacTeHUl B TOPOJI€/HACETIEHHOM ITYHKTE.

Okckypeust/mpaktuueckas padora «OOIIT B BamieM pervoHe — yHUKaJIbHBIC
O0OBEKTBI TPUPOIBD.

5. konozuueckue numu (6 uacoes)

buocdepa — ogna u3 BaxkHeumux odosodek 3emiau. UTo Takoe «IKOJIOTMYECKUE
HUIIW» U KAk OHU Qopmupyrorca? DopmMupoBaHue 3HaHUI MO OHOpa3HOOOpa3uUio
KU3HEHHBIX  (OpM,  TOBEACHYECKUX  MPUCIOCOONEHUH,  MoJIu(pHUKAIUOHHAS
M3MEHYMBOCTH (Ha 0a30BOM ypoBHE). PacTuTenbHble cO00IIeCTBA U UX TUMBI. Pa3Butne

U CMCHBI PACTUTCIIbHBIX COO6HICCTB.

UccnenoBarenbckue pabOThl «IKOJIOTMUECKUE HUIIM BOKPYT TeOsS — OMHCaHUE
dakTopoB oOkpyxaromiet cpeab». HWccnenoBatenbckue paboThl «DeHONIOTHYECKUe
HaOJIIOICHUAY .

Moaysb «OcHOBBI pacTeHHEBOACTBA» 7 Kjaacchl (68/34 yacon)

1. Beeoenue 6 pacmenuesoocmeo (2 /1uaca)

Urto-Takoe pacTeHHWEBOJCTBO: OCHOBHBIC (DAKTOPHI BBIPANTUBAHUS PACTCHHM.
Ucrtopust pazBuTus arpoxuMuueckux 3Hannii (padbotst M.B. Jlomonocosa, 1O. JInbuxa,
byccenro, B.B. [lokyuaesa, K.A. Tumupsizesa, [1.A. Kocteruesa, /. H. [IpstHuiiarkoBa u

ap.). Illpaktudeckas pabora «bouka JInOuxay.
2. Azpomexnuueckuii 3xcnepumenm (6/3 uacoes)
[IpaBuna TIOCTAaHOBKH arpodKCIIEpUMEHTOB. I[locTaHOBKa JSKCIECPUMEHTOB C

PaCTCHUAMMU. BBI60p TCMbI, COCTABJICHUC T'HIIOTC3bI, LCJIM WU 3aJla4 SKCIICPUMCHTA I10

BBIPAILIMBAHUIO PACTEHHM B KOHTpoJupyeMoil cpene. KoHTposu, HOBTOPHOCTH,



npoBefieHue JKcrepuMeHTa. llnanupoBanHue skcrepuMenTa. OLEHKa pPE3yJbTaToOB
skcriepuMenTa. MccnegoBarenbckas padora «®DakTopsl, BIMSIONIME HA MpPOpacTaHHUE
CeMsH (POCT IPOPOCTKOB)».

OcBoeHuE TEXHOJIOTUU KPYTIOTOANYHOIO BBIPAIIMBAHUS CAIaTOB U MUKPO3EJICHH
B KOHTPOJUPYEMBIX HCKYCCTBEHHBIX yCIOBUAX. COOp YCTaHOBKH Ui BBIpAIIMBAHHUS
PaCTEHHI B KOHTPOJIIMPYEMBIX YCIIOBHSIX.

3. Ponb xumuueckux rnemenmos ¢ numanuu pacmenuii (20/10 uacos)

Bonma. PactBop. BhITsS)KKa. AHHOHBI, KaTHOHBI, 3JIEKTPOIPOBOAHOCT M pH
pactBopa. Posib XuMHUYECKUX 3JIEMEHTOB B TUTAHUU pacTeHuil. [loaydeHne nuraTenbHbIX
BelecTB pacteHusMU. [IpakTnueckas padota «CxemMbl MUTATENBHBIX pacTBOPOB. Pacuer
7103 YIOOpEHUI U1l MUTATEIbHBIX PACTBOPOBY.

VY no0peHusi: opraHnuecKre, MUHEepalbHble, MUKPOOMOJIOTHYECKHUE. TUIbI TUTaHUS
pactenuil. Bo3nymHoe u MuHepanbHOE (KOpHEBOE) NMUTaHUE pacTeHui. Tpancmopt
MUTATEIbHBIX BEIIECTB PACTCHUN: BOCXOIAIIMNA M HUCXOIAIIWN TOK. BaknHenime
KajuitHble, pochopHble W a30THBIE ynoOpeHus, ux cBoicTBa. [IpocThie U cloKHBIE
yaoopenus. [Ipaktuueckas padota «lIpaBuina cmemmBanus yaoopenuit» Ilpaktuueckas
pabota «IluraHue pacTeHU: TEXHOJOTHUS TPUTOTOBICHUS MUTATEIbHBIX PACTBOPOB ISt
Pa3HBIX KYJBTYP).

PocT u pa3BuTHE pacTeHUM: 3Tanbl OHTOT€HE3a, (AKTOPHI, BIUAIONIME HA POCT
pacTeHui: CBET, TIyCcTOTa IMOCaJoK, mnurtanue, cyocrpar. IlpakTtuueckas pabota
«MOHUTOPHUHT MUHEPAJILHOTO TUTAHUS PACTEHUI.

OcoOeHHOCTM MNHUTAHMS PACTEHUM a30TOM. A30T M €ro 3HaYeHUE B JKU3HU
pacrenuii. ®opMbl a30Ta U UX NMPEBPALLICHUE B ITIOYBE.

Uctounuku docdopa nis pacrenus. 3HaueHue pochopcoaepxaimmx coeTMHEHUN
B KJIeTKe. Poib Makpospruueckux coequHeHuit pochopa B sHEPreTHUECKOM OOMEHE.

Bnusnue kanmus Ha (Qu3Myeckue CBOMCTBA MPOTOIUIa3Mbl, Ha (PEPMEHTHI
YTJIEBOIOPOAHOTO OOMEHa, CUHTE3 OeNKOB U Jp. Posb kanmus B nmoanep:kaHud MOHHOTO
OanaHca B TKaHSX, B IPOLIECCaX CaMOPETyJISIIHH.

PerynstopHas u cTpykrypooOpa3oBaTelbHas pOJib Kalblidi. YdacTue B
0o0pa30BaHUM KJIETOUYHOM CTEHKH, MOAJEPKAaHUU CTPYKTYpPhl MEMOpPaH U PEryJsiLus UX

IMPOHHUIIACMOCTH.



3HayeHre MarHus B MeTaOonu3Me pacTeHuil. MarHuili B coctaBe xjopoduinia,
CXOJACTBO XJIOpodmiia U TeMOrfo0MHa KaK CBHIETEIbCTBO €AMHCTBA OPraHUYECKOTO
MHpa.

Cepa 1 ero OCHOBHBIE COEIMHEHUS, UX POJb B CTPYKTYPHOU OpraHU3aliy KIETKH,
y4acTue B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITHIX.

Mukpoanementsl. [IpeacTaBieHuss 0 pold MHUKPOIIEMEHTOB B MeTaboim3Me
pacteHuii. OCOOEHHOCTH MOCTYIUIEHUSI MUKPOJJIEMEHTOB B pacTeHus. CHHEprusM u
aHTarOHW3M 3JIEMEHTOB MMUTAHUS PACTECHUIA.

PactutenbHas QuUarHoCTMKa W METOIbI HACHTU(UKALMKA HEJ0CTaTKa/M30bITKa
aneMeHToB nuTanus. [IpakTrueckas pabota «PacTuTtenbHas JHarHOCTHKAY.

UccnenoBarenbckas pabota «O1ieHKa COCTOSIHUS KOMHATHBIX pACTEHUMN, paCTeHUN
Ha WIKOJHHON TEPPUTOPUHU, YCTAHOBKA MPUYUH MATOJOTHYECKUX COCTOSIHUM (TpH
HAJIUYHHN )».

UccnenoBarenbckas padota «OleHKa BIMSHUS Pa3IMYHBIX 3JIEMEHTOB Ha
COCTOSIHUE PAaCTEHUM (COCTABJICHUE PA3IMYHBIX MTOJKOPMOK)».

4. Pezynamopul pocma pacmenuii. 3awguma pacmenuit (412 uaca)

[TonsiTue o perynstopax pocra pacteHuil. CTUMYIATOPBI pocTa — (PUTOTOPMOHBI
(aykcuHbl, rHOOEpEIIMHBI, ITUTOKUHUHBI). UHTHOUTOPHI pocTa pacTeHuii: 1. mpupoaHbie
(aOcuu3oBasi KHUCIOTa UM HEKOTOpbIE (PEHOJbHBIE BellecTBa (MKyMapoBas, KOpUYHas,
CANMIWIOBAs K-Thl), 2. CHUHTETHYECKHE (MOP(AKTHUHBI, pPETapAaHThl, Ie(OIUAHTHI,
JIeCUKaHTbl, repOuuuabl). OUTOMOHUTOPHUHI M OIEHKAa COCTOSIHUS PACTEHUM.
CoBpeMeHHbIe cniocoObl MOHUTOpUHra. llpakTuyeckas padora «DUTOMOHUTOPUHT U
OIIeHKa COCTOSIHUS pacTeHU. COBpeMEHHbIE CITIOCOObI MOHUTOPUHTAY.

HccnenoBarenbckast pabota «BriusiHIe rerepoaykcrHa Ha mpopacTaHue (pocT Ha
Pa3HbIX CTAJIUAX, B Pa3HBIX YCIOBUAX) PA3IMUHBIX PACTCHUIY.

3ammra pacTeHH OT BpeauTeseii: oCHOBBI OmomeTosa. [IpakTudeckas padora

«I/IHCCKTapI/II/II IpaBujia 1 YCIOBHUA Pa3BCACHUA ITOJIC3HBIX HACCKOMBIX» .



5. Boonas, necuanas u noueennasn Kyabmypol, UxX nPUMeHeHUe 6 GblPAU{UCAHUN
pacmenuii. Quzuonocusa pacmenuii (8/4 uacos)

Bopanasi, nmecuyaHass ¥ MOYBEHHAs KyJlbTYypbl, UX NPUMEHEHHE B BbIpAlMBaHUU
pactenuii. IIpoBenenne Bonabl B KopHe U crebne pacrenuid. [IpakTudeckas pabota
«KopHeBoe naBnenue».

Boanblii pexxuM pacTeHUd: CTpOEHHE YCTHUIL: (DAKTOPbHI, BIMSAIONIME HA UX
PACKpBITHE U 3aKpBITHE. 3HAUCHUE MEXAHU3MA PETYJISIIUN UCIAPEHUS BIaru pacTeHUEM.
[Ipaktruueckas padora «IIpurorosnenue npenapara yCTbUL METOAOM CIIEIKAY.

HccnenoBarenbckue paboThl: «BnusHue yclnoBull coaepikKaHMs pPAacTEHUN Ha
KOJIMYECTBO YCTHUID.

doTocuHTE3 — yHHMKaNbHBI mponecc pacteHuil. TeMHOBas U cBeToBast (a3bl
¢doTocuHTe3a. 3HaueHne (HOTOCUHTE3a AJIs KUBBIX OpraHu3MoB. [IpakTuueckas padbora
«DyHKIMOHANbHAA ~ AMArHOCTUKA  PAacTeHUH 1O  aKTUBHOCTU  XJIOPOILIACTOB)
UccnenoBatenbckass pabora «Ompenenenne xjiopopuwmia A u b, onenka
(POTOCHHTETUYECKON aKTUBHOCTU PACTEHUI U (PaKTOPOB, BIUSIOIINX HA HEEY.

@akTOpbl pOCTa PaCTEHU: BO3AYX M a’pauus. [log3eMHOe IpIXaHUE PaCTCHHI:
COCTaB MMOYBEHHOI'O BO3/lyXa, ra3000MeH. ['a3000MeH npu 6ECIOYBEHHOM BbIPAIIMBAHUH.
[Ipaktuueckas pabora «Asparusi, CO2 u O2. [lpixanue pactenuit». [Ipaktuueckas
pabota «/lpIxaHue pacTeHui: OllEHKa MHTEHCUBHOCTH JIbIXaHUSI PACTEHUMN U TIII0J0BY.

Uccnenosarenbckue pabothl: «BausiHue criocoba BbIpanuBaHusi (cocTaBa
[UTATEIbHOW CMECH, CXEMBI BHECEHMS) HA POCT U PA3BUTHS PA3IMUHBIX PACTEHUI.

6. Kyavmypuote pacmenus. Cospemennvie acnexkmut cenexuuu (20/10 uacos)

Kak denoBek cTtan wucnosib3oBaTh pacTeHud? CBA3b pPa3BUTHUS [UBUIW3ALUN
YyeJIOBEKa M OJOMAallHUBaHUA pacTteHud. Jlomectukamus. Juckyccus «Jlomectukarus,
BCE JIM PACTCHUs] W JKUBOTHBIC, KOTOPHIE JKUBYT PSAJIOM C YEJIOBEKOM UM
OJIOMAIIIHUBAIOTCSA? MOXKHO JIM CUUTATh TapaKaHa OJOMAITHEHHBIM KUBOTHBIM ?»

HacneacTBeHHOCTh M M3MEHUYMBOCTh — OCHOBHBIE CBOMCTBA KMBBIX OPraHU3MOB.
N3menunBocth. Bumbl m3MenumBocTh. [lpakTudeckas pabdora «MomudukamnoHHas
M3MEHYUBOCTD (JIUCThSI, UTOJIKHU C OJJHOTO JEPEBA)».

I'eH — wMarepuaJbHBIA HOCHUTENb HACIEICTBEHHOCTH MW  W3MEHUYHMBOCTH.
HyxnennoBeie kucnotel. Jlokanu3anusi TeHETUUECKOTO MaTepuaiia B KieTke. JleneHue

kietok. Perumkanus [IHK. OcHoBHas 1orma MoJieKy isipHOM Onosioruu. TpaHCKpUMius.



Tpancnauus. Mytanuu. [Ipaktuueckas padora «l'eH — MHCTPYKIHMS MO COOpKE KIETKU
(ma Oucepe wim KoHCTpykTope)». [Ipaktmueckass pabota «MyTtamus Ha OyTtepOpone
(J1r000M O00BEKT M3 MpenslayIie padoThl, e M3MEHEHHE WHCTPYKIUU TPUBEAET K
U3MEHEHHIO BHEIITHETO BHJIa 00BEKTA)».

D¢ddext OyTBUIOUHOTO TOPJBINIKA W TEeHETHYeCKoe paszHooOpasme. UTo Takoe
reH0aHk? 3aueM COXpaHATh TEHETHYECKHE pecypchl pacTeHHil? OCHOBHBIE CIIOCOOBI
COXPaHEHUsI TCHETUYECKUX PECYPCOB pacTeHMi (ex situ U in situ).

3nauenne pabdor H.M. BaBunoBa. 3akoH romMosiorudeckux psaoB. LleHTpbl
MPOUCXOXKAEHUS KylabTypHbIX pacteHud H.M. BasumoBa u IL.M. JXXykoBckoro.
[Ipaktuueckas padota no rpynnam «OTKy1a Ha HalIUX CTOJNaX (PPYKThI/OBOIIN/3IIAKI.

OcHoBHBIE MeToabl cenekiuu. ['nOpuauzanua. Dopmbel otOopa. OCHOBHBIE
HaIpaBJICHUS CEJEKUUU: YIYUIIeHUE YpPOKaHOCTH, YCTOMYUBOCTU K OMOTHUYECKUM H
abnotnueckum (axropam. IIpaktrueckas padbora «BeipamuBaem ropox. Kak nposectu
CKpEILIUBAHUE Y TOPOXA».

Ecte 1mu xu3Hb B mnpoOupke? bBHOTeXHONOTHUS KyJIbTYpPHBIX PpPacTCHUM.
HccnenoBatenbckass pabota «BelpanBanue pacTeHU B IpoOupke» (MOXKHO
BOCIIOJIb30BAThCA  pE3yJIbTaTaMU  IPEABIAYIIUX OKCIEPUMEHTOB [0 COCTABJICHUIO
MUTATEIbHBIX PACTBOPOB ISl PACTEHU).

Kak  wemoBek  moxer  MoauduimpoBaTh  pacteHus?  ['eHeTnueckoe
penaktupoBanue.  CoBpeMEHHBIE  MOAXOABI M JIOCTHOKEHHS ~ I€HETHYECKOIO
penaktupoBaHus pactenuil. [Ipaktuueckas padota «['eHOMHbBIE HOKHUIIBI

(MonenupoBanue padotel cucrembl CRISP-Cas).

7. Pacmumensnan npodykuus. (8 /4uacoe)

HanzeMHble u moa3eMHbIe opraHbl pacTeHuil. [1ober u BUAOM3MEHEHHBIN MoOer
pactenuii. CriocoObl pa3MHOKEHHS PACTEHUH.

[lonatne o0 KadecTBe NPOAYKTOB TmUTaHus. [IpoGnemMbl  KOHKYpEHIUU
OTEYECTBEHHBIX MTPOAYKTOB IMUTAHUS C UMIIOPTHBIMU. JIOTMCTHKA TOCTAaBKU U CPENICTBA
COXpaHEeHMs MpoayKToB mnutaHus. [Ipaktuueckass pabora «IlpenenbHO AOMYCTUMBIC
kounentparuu (I1JIK) u MeTonbl KOHTpOJs OE30MacCHOCTH PACTUTENBHBIX MPOAYKTOB

IMUTaHUsD).



Mukpo3seneHs: oJIe3HOCTh B TexHoJorus. MccnenoBarenbckas padora «OreHka
KauyecTBa BBIPAIICHHON MUKpO3eJIeHm» (JINOO CBOsI, TMOO U3 Mara3uHa).

XUMUYECKH aHan3 TIPOTYKITHH. OcHOBBI CHEKTPO(HOTOMETPHH.
[Torennmometpusi. Xpomarorpadus. [Ipaktuueckas padora «MeTObI OIICHKH KauyecTBa
pPacCTUTENBHONW MPOIYKIUU: XpAaHEHHE M COXPAaHHOCTh IMHTATENbHBIX BEIIECTB» (IO
JTOCTYITHOMY 00OpYIOBAHHUIO).

UccnenoBarensckas pabora «Omnpenenenne ButamuHa C MeTomoM 0OpaTHOTO

TUTPOBAHMS B TUIOJ]aX HA PA3HOM CPOKe (CIoco0€) XpaHESHUSD.

Monyab «buorexHosiorus» 8 kiaccol (68/34 yacoB)

1. Buomexnonozusn (4/2 uaca)

[TonsiTue OMOTEXHOJIOTMU. 3adeM 4YeJIOBEKY OHOTEXHOJOTMH, B YEM UX
MIPEUMYILECTBO NEPEl XUMUYECKUM CUHTE30M. OCHOBHBIE OMOOOBEKTHI OMOTEXHOJIOTHH:
IPOMBIIIIEHHbIE MUKPOOPTaHU3MbI, KJIETKU U TKaHU PACTEHUH, )KUBOTHBIX U YEJIOBEKA,
Oouokatanuzatopel. IlpakTtuueckas pabora «lIpumepsl HpUMEHEHHS OMOJOTHYECKHX
O0OBEKTOB B TBOEH KUZHI.

Celpbe Ui OMOCHHTE3a U OIIEHKa ero OMWoJormueckod neHHocTH. OCHOBHBIE
MCTOYHHMKHU YIJIepoAa, a3zora, ¢ocdopa, MHUKpPOIIEMEHTOB. VccnenoBaHue HOBBIX
MCTOYHUKOB CHIPbsI (BKJIFOUAsi BOIIPOCHI €T0 MpeaBapUTeNbHON 00paboTKM), pa3paboTka
HOBBIX NUTATENbHBIX CPEJl, B TOM YHUCJE BKIIOYAIOIUX OMOCTUMYJISATOPBI U JIpYyrue
AJIEMEHTBI YIIPaBICHUS U ONTUMHU3ALNH NPOLECCOB OMOCHHTE3a. MEeTOIbl ONTUMU3ALUN
NUTATEJIbHBIX CPEN.

2. Mukpoouonozus (12/6 uacoes)

[lonoxeHnue NPOKAPUOTOB B CHUCTEME OpraHudyeckoro wmupa. CrpoeHue
OakTepuanbHOi KieTku. Knaccudukanus 6axkrepuit. Mopdonorus 6akrepuii. [Ipoctbie
U CJOXHBIE METOJbl OKpamMBaHus Oakrepuil. Pusnosnorus OaKTepuil: NUTaHUE,
JBIXaHWe, POCT U Pa3MHOKEHHE. 3HAKOMCTBO C JOMEHOM ApxeH (3KCTpeMO(pUIBLHOCTD,
0COOEHHOCTH CTpOEHUs KJIEeTKH). JlabopaTtopHas pabota « DUKCUPOBAHHbBIE MTpENapaThl
Oaktepuil. OmnpezneneHue (GOpMbI NPEIJIOKEHHBIX  KYJIBTYP MHKPOOPTaHU3MOB,
UCIIONIB3Ysl MpOocTOM MeToj okpackw» JlaboparopHas pabora «OmpezneneHue TUIa

KJIETOYHOM CTEHKU METOAOM OKpalIuBaHus 1o ['pamy» (Ipy HATMYUU PEAKTUBOB).



MosnouHokucinoe u crnuproBoe OpoxkeHue. doroTpodHbie U XeMOTpOdHBIE
Oaktepun. Kunetnueckoe  ommcaHue — mpolecca  pocta  MHKPOOPTaHU3MOB.
OKCNOHEHIMaIbHAsT ~ MoJieldb  pocta. KuHernka rubenu  MHUKPOOPTaHU3MOB.
JlabopatopHas pabora «IIpurotoBieHre MpUKU3HEHHBIX MPENapaToB MOJOYHOKUCIBIX
OaKTepHin».

[Tatorennsie 6akTepuu. UymMHas majouka U 4YepHasi CMEPTh, OOTYJIU3M, CTOJIOHSIK,
TyOepkynes. Mctopus 60pb0bI ¢ 6akTepuanbHbIMU HHpEKIUAMU. JJabopaTopHas paboTa
«IToceB cmbIiBa ¢ pyk Ha vamku [letpu». JlabopaTopHas pabota «Bpiaenenue 4ucTou
KyJdbTypbl Oaktepuil. MeTton pa3BeneHuil. MeToa  HCTOIIAIOMIETO — IITPUXAY.
JlaGoparopHass pabotra «Mopdosiorudeckas XapaKTEepUCTHUKA BbIJCICHHON YHCTOU
KyJbTYPbI: XapaKTePUCTUKA KOJIOHUH, PopMa OaKkTepuil, TUM KIETOYHOW CTEHKNY.

Bolina 0eCKOHEYHOCTH: aHTUOMOTUKHU MPOTUB OakTepuil. MexaHu3Mbl JIEUCTBUI
aHTUOUMOTUKOB. MeXKJIeTOuHas KOMMYHHKamusi Oaktepuil. YyBCTBO KBOpyMma.
JlaboparopHas pabora «CpaBHEHHE pOCTa MHUKPOOPTraHM3MOB Ha dYaiike 0e3 U C
noOaBiieHus aHTUOMOTHKOBY MccnenoBatenbekas padota «I[lomck MUKpOOpraHM3MOB
00JaAatoIMX aHTArOHUCTUYECKOW aKTUBHOCTBIOY.

[Ipumenenue Oaktepuil uenoBekoM. KuHeTHueckoe omnucaHue OMOCHHTE3a
NPOAYKTOB MHKpOOpraHum3Mamu. bakTepuu, KOTOpbIE MOTYT pasjaraTb IUIACTHUK.
HccnenoBarenbckas padoTta «BpeiaeaeHne MOJTOYHOKUCIIBIX OaKTepHui, HCCASI0BAHNUE UX
AKTUBHOCTI.

MukpoopraHu3Mbl B arpoOnoTeXHOIOTHH. ICKycCTBEHHBIE acCOIMAIINN PACTEHUIN
¢ MuKpoopranusmamu. MccrnemnoBarennbckas pabora «Bwimenenue Oakrepuil MOJE3HBIX

IUISL PACTEHUID.

3. Jykapuomuueckue opzanuzmsl 6 OuomexHonozuu (niecHeswvle 2puobsl,
opoxcicu, 6ooopocau) (12/6 uacos)

IInecHeBrle FpI/I6I>I IMPOAYLICHTHI OMOJIOTMYECKH aKTUBHBIX BCIICCTB.

OOmiasi xapakTepUCTHKA IPOXKEH caxapoMuieroB. McTopus wuCmoan30BaHUS
JPOXOKEH B TPAAUITMOHHON OMOTEXHOJIOTUU. TeXHOJOTUM BUHOAEIUS U XJIeOONeUeHus,
CIIeMAIU3UPOBAHHBIE pachl Apoxokend. Metabonusm apoxoken. Peakius criupToBOTO
opoxenus. Jlaboparopnas pabora «Iloacuer kierok apoxokeit B kamepe [opsieBay.

JlabopatopHasi pabota «OOHapyKeHHE TMPOIYKTOB CIIUPTOBOTO OPOKEHUS: ITUIIOBOTO



coupTra W yriaekuciaoro rasa». llomyueHue BTOpUYHBIX METAOOJUTOB B JIPOAOKAX.
JpoX>Ku Kak MpoyleHThl OnoToruiuB. [lomydeHnne neneBbix O€NKOB B IPOAOKAX.

Oco0eHHOCTH BEreTaTUBHOTO U TOJIOBOTO Pa3MHOXKEHHUS Yy JAPOXKKEH, 3HaUCHHE
U3Y4YEHUS MHUTO3a M UUTOKMHE3a I ONTHMH3ALUU IPOLECCOB KYJIbTUBUPOBAHUS
JPOXOKEBBIX IITAMMOB, TOHUMAHUS IPUYMH MATOTEHHOCTU IPOAOKENH U rprOoB, TOMCKa
MUIIEHEH (QYHIHMIMOOB M pa3pabOTKU  HOBBIX JIEKAPCTBEHHBIX IPENapaToB.
JlabopatopHas pabota «HaOmroneHne  pa3MHOXKEHHS  JPOXIKEBBIX  KIETOK».
[IpakTnueckass pabora «IlomydyeHue TBopora M Kepupa Ha OCHOBE MOJIOYHOKHCIIBIX
Oaxtepuit». Ilpaktnueckas pabota «OCHOBHBIE BHIbl KBaca U HUX XapaKTEPUCTUKa»
«JIpo’Kn M MOJIOYHOKHUCIbIE OaKTepuu, MPUMEHSIEMbIE JJI1 MPOU3BOJICTBA KBacay.
[IpakTnueckass pabora «CpaBHUTENbHBIM aHANU3 Pa3BUTUS JAPOXKKEH B a’pOOHBIX U
aHadpoOHBIX  ycioBusix». [lpakThueckas pabora «MeToabl OIIEHKHM CBOMCTB
XJ1Ie00ONEKapHBIX Apoxiked. OCOOEHHOCTH TNPUMEHEHHUsI MPECCOBAHHBIX, CYLIEHBIX H
MHCTAHTHBIX Apoxoken». MccnenoBaTenbckas pabora «BiusHue (U3HKO-XUMHUYECKHX
(akTOpPOB HAa KaueCTBO OMOTEXHOJIOTMYECKOW MPOIyKUUU (KBac, Kepup, Chlp, XJIed U
Tp.)».

Bogopocian — mepcnekTuBHBIN OOBEKT Ul MPOM3BOACTBA O€iKa U YIJIEBOJOB.
buorexHomornueckie MeToAbl OYUCTKU TBEPJbIX, JKUJIKHX OTXOJOB U Ia3000pa3HBIX
O0TX0J10B Mpou3BoAcTB. CTouHble BOJABL. CXEMbl OUMCTKU. BHOQUIBTPHI, a3pOTEHKH,
METAaHTEHKH, OKCUTEHKH. AKTUBHBIM HJI MU BXOASIIME B HEro MHUKPOOPTraHU3MBI.
Hcnonb3oBanne BOAOPOCIIE B OYMCTKE CTOUHBIX BOJ. McciaenoBarensckas padboTa

«Bmusiaue ¢pusnko-xummuueckux akropos Ha poct Bogopociu (Chlorella vulgaris)».

4. Hacneocmeennasn ungpopmayus (8/4 uacoes)
HacnencTBeHHOCTh U U3MEHUUBOCTh — OCHOBHBIE CBOMCTBA YKMBBIX OPTaHU3MOB.
N3menunBocTh. Buael uameHunBOCTh. l[Ipaktnueckas pabora «MoaudukarmoHHas

M3MEHYUBOCTb (JIUCThSI, UTOJIKHU C OJJHOTO JEPEBA)».

I'en — wMarepualsbHbIA HOCHUTEIb HACJIEICTBEHHOCTH W  HW3MEHYHUBOCTH.
HyxnenHnoBeie kuciorsl. Jlokanu3anusi TEHETUUECKOTO MaTepuasia B Kierke. JleneHue
knetok. Permmmkanus JJTHK. OcHoBHas norma mosiekyJisipHoit Ononoruu. TpaHckpumnius.
Tpancasuusa. Myrtauuu. [Ipaktuueckas padota «I'eH — HHCTPYKIIUS TI0 COOpKE KIIETKHU

(Ha Oucepe unmu KOHCTpyKTOpe)». [IpakTmdeckas padora «Mytamus Ha OyTepOpose



(1r0060¥ OOBEKT W3 TpeablaAyleld padoThl, T/I€ U3MEHEHHE WHCTPYKIHUM TMPUBEACT K
M3MEHEHUIO BHEITHETO BH1a 00BEKTA)».
5. Bupyconozus. (6 /3uacos)

[TonoxeHne BUPYCOB B CUCTEME OpraHUYECKOro Mupa. CTpyKTypa U XUMUYECKHI
coctaB BupycoB. Kiaccudukamms BupycoB. Pemponykmusi BupycoB. IIpocmotp
JOKYMEHTaJIbHOTO (pMiIbMa O BUpYycCax.

Bupycs! - Bo30yautenn nHPEKIMOHHbIX 6one3nelt. OHkoBUpYychl. bakTepuodaru:
CTpO€HHe, CBOWCTBa, mnpuMmeHeHue. [lpakTmueckas pabora. «Meroa pa3BeICHUID
[IpakTuueckas padota. « TurpoBanue 6akteprodarosy». buonornueckrne MeToab 6OPHOBI

C BUpPYCaMH.

6. I'ennas unsicenepus u o6uomexnonozuu. (8/4 uacos)

OcHoBBI TeHHOU HHKeHepuu. Bekropa. Crnenuduueckue (hepMeHTh OaKTEPHIA.
[IpaxTueckass pabora «DHIOHYKJICA3bl PECTPUKIHMH (padoTa ¢ HYKICOTHIHBIMHU
IIOCJICIOBATEIBHOCTSMH Ha Oymare)».

broTrexHoMOTHH MPOAYKIIMK OCIKOB B OaKTepHUAIbHBIX KYJIbTypax. JoCTrKeHHS
TCHHON MH)KCHEPUH M OMOTEXHOJIOTHH.

CRISPR/Cas — cucrema aganTHBHOTO MMMYHUTETA OAKTEPHIA U apXei.
[Tpaktuyeckas pabota «I'ennbie HOoXHUIIBI - CRISPR/Cas (MonenupoBanue Ha Oymare)»

I'MO. Metoast nonyuenust ' MO. Urpa-auckyccust « Beiurpaii rpadHT Ha CO3/1aHHE
I'MO».

7. Buomexnonozuu 6 scueomnosoocmee (8/4 uacoe)

JloMecTukalysi OCHOBHBIE JIOMAIlTHUE >KUBOTHBIC; COBPEMEHHBIE DKCIIEPUMEHTAX
M0 JIOMECTHKAIIMK KUBOTHBIX (JINCHIIA, HOPKA U JIP. — SKCIIEPUMEHTHI HAyYHOU IITKOJIBI
akanemuka bensieBa). Jluckyccus «JlomecTukanusi, BCe€ JIM PACTEHUS U KUBOTHBIE,
KOTOPBIE JKMBYT PSIOM C YEJIOBEKOM KM OJIOMAIIHUBAIOTCSA? MOXHO JIM CUUTATH
TapakaHa OJIOMAIIIHEHHBIM >KUBOTHBIM 7.

CoBpeMEHHBIE METOJBI B JKMBOTHOBOJICTBE: TpAaHCIUIAHTAIlUSA ASMOPHOHOB,
XUMEpHbIE  JKHUBOTHBIC, KJIOHHMpoBaHue. I[lpakTudeckas pabora «MeToauka

KJIOHUPOBaHUs (MOJEIMPOBAaHNE HA Oymare).



OcHoBHBIE 00JIE3HM KUBOTHBIX U POJIb MATOICHHBIX MHUKPOOPraHHU3MOB H
IMapasuToB B pa3BUTUU 3a00JIeBaHHU I AOMAlIHUX JKUBOTHBIX 1 OCHOBHBIX MCpax 60pb6bl
C HUMHU; POJIb ITOJIC3HBIX MI/IKpOCI/IM6I/IOHTOB B OPraHnu3mMe ’XKMBOTHBIX. IonoxutenpHOE U
1T000YHOE (OTpI/IHaTGJ'IBHOG) BOS,ZICfICTBI/II/I AHTHOMOTHKOB Ha OpraHus3Mm B XOIC JICHCHUA
JKMBOTHBIX; HOCIW W 3ada4yd BCTCPHHAPHUU. buorexnonorus KOPMOBLIX IIPpCIIaparToB.
HpaKTI/I‘IeCKaH pa60Ta «CocraBneHue paluroOHa IMUTAaHUA )KUBOTHOI'O, paCdYCT pacxXoa0B
Ha COACPKAHHUCH. HCCHCI{OB&TCJ’IBCK&H pa60Ta «OHCHKa KayecTBa MOJOYHOU

MPOAYKIWW.

8. Buomexnonozuu ¢ pacmenuesoocmee (10/5 uacos)

OcHoBHBIE MeToAbl cenekiuu. ['nOpuauzanua. Dopmbel otOopa. OCHOBHBIE
HaIpaBJIE€HUS CEJEKLUUU: YIYUYIIeHUE YPOKaHHOCTH, YCTOMUYMBOCTH K OMOTUYECKUM U
adnotnyeckuM (pakropam. IIpaktuyeckas padora «BripanmBaeM ropox. Kak mposectu
CKpELIMBaHUE y TOPOXay.

OCHOBHBIE TOJXOJIbI CEIEKIMA U OMOTEXHOJOTUU KYJIBTYPHBIX PACTCHHI,
['ubpuauzanus, oTnaneHHas THOpPUAM3aAlMA, WCKYCCTBEHHBIH OTOOp, TeTepo3uc,
TpaHchopMalusi, MyTareHe3, FeHETHYECKOe pelakThpoBaHue). VMcropus ceneknuu B
Poccun n mupe, ucropus pazBuTvs BaXXHEHUIIMX COPTOB KYJIbTYPHBIX PACTECHUU.

Kak uenoBek moket MoauduipoBath pactenus? ['eHHas WHKEHEPHUS PACTECHUM:
UTo Takoe TeHeTHYeCKass WHKEHEpUs pacTeHuil. TpaHCreHHble pacTeHus. MeToabl
nonydyeHusi. OOpa3oBaHue OMyxosieil y pacteHuil. ArpobdakrepuanbHas TpaHC(POpMaLIUS:
Ti-rmazmMup. ['ensl T-JHK. MoneKkynspHO-TEHETUUECKHUE MEXaHU3MBbI
Tpanchopmanmu. ['eHeTmueckoe penaktupoBaHue. CoBpeMEHHBbIE MOAXOAbl U
JOCTUKEHHMsS] TEHEeTHMYECKOro penakTupoBaHus pacteHuid. Ilpaktuueckas pabota
«I"eHOMHBIE HOKHUIIBI (MO AeMpoBanHue paboThl cuctrembl CRISP-Cas).
EcTp 11 xu3Hb B ipoOupke? BHOTEXHOIOTHUS KyIbTYpPHBIX PACTCHUH.
UccnenoBarenbckass pabota «BelpammBanue pacTeHud B OpoOupke  (MOXKHO
BOCIIOJIBb30BAThCA  pEe3yJIbTaTaMU IPEABIAYIIUX OSKCHEPUMEHTOB II0 COCTABJICHUIO

MUTATEJIbHBIX PACTBOPOB JJIsI PACTCHUM )».



Moayab «MoJiekyJsipHbie 0CHOBBI (pu3HoJIoruM U papmakogorum» 9 kiace
(68 /34 yacoB)

1. @usuonozuueckasn xumusn. (20/10 uacos)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AxtuBnbie Gopmbl
KHMCJI0pOJa, UX MOJy4YEeHUE, HEUTPATU3aLHsl.

Makpo3JIeMEeHTBI: IPOLIEHT COACPKAHUS B OpPraHU3MeE, BBINOJHSAEMas ()yHKUHA,
cojiepkanue B mpoaykTax mnutanus. Ca2+ - cBs3pIBalolue OENKH, JCTIOHHUPOBAHUE
KaJIbLUsL, PEryJSIIUs YPOBHs KajbLMsl B OpraHU3Me: TOPMOHBI IOoYeK. Mg — cTpoeHue
xJIoporIIIa, €ro aKTUBAIMS COTHEYHON YHEPTHCH.

MuKpo371eMEeHTbI: B KakuWX MOJIEKYJIaX COJIEp)Karcs, BBINOJIHAEMas (DyHKIUA,
COZIEpKaHMe B NPOAYKTax nuraHus. llocnencreus nepeno3upoBKA MUKPOIIEMEHTAMH.
Fe — ycBauBaemble THUIBI COEIMHEHUH Kene3a. ['eMOnpOTeWHBI, T€MOIMaHUH,
matoxpoMmbl. Cu — yCBOGHME W TpAaHCHOPT Meau. benku, comepxamme Menb.
[TaTonornyeckue cuapoMel MeHke u BuinbcoHa, CBS3aHHbBIE ¢ META0OIM3MOM MEJIH.

Tokcuunble dneMeHTHl lleprogmyeckoi CHCTEMBI I OpraHusma. BimsHue
HEJIOCTAaTKa MAaKpO ¥ MUKPOJJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabota  «KonuyecTBeHHass ~ OllEHKAa  CoJEpKaHUS
MHUKPODJIEMEHTOB WIX BUTAMHUHOB B ITUIIEBBIX IIPOIYKTAX)

XKupsl. 3a00neBaHus YeIOBEKa, CBSI3aHHBIE C HAPYLICHUSIMH >KHPOBOIO OOMEHA.
Jucnunuaemun.

VYrneBoapl. 3a00fieBaHMs 4YEOBEKA, CBSI3aHHBIE C HAPYLIEHUSIMU YIIJIEBOJHOIO
obmena. CaxapHslii 1uader.

benku. Ctpoenue. 3a001eBaHus 4eIOBEKA, CBA3aHHBIE C HAPYIICHUSIMU OEJIKOBOTO
oOmena. @yHkuuu 6enkoB. PepmeHTsl. Mexanusm nerictBus. Kitaccbl ppepMeHTaTUBHBIX
peakmuii. Kodepmenrtsl. IIpaktuueckoe 3anstHe «KadecTBeHHBIE peaknum Ha
opraHudeckue Mosiekynbl». Ilpakthueckoe 3anstue «J/leHaTypauus  OeaKOB»
[Ipaktnueckoe 3ansatue «M3yyeHne akTMUBHOCTH aMUJIa3bl».

BuTtaMuHBI )XHpOPaCTBOPUMBIE, BOJOPACTBOpPUMBIE. [IpeBpallieHre BUTAMUHOB B
akTUBHBIC (HOPMBI KOPEPMEHTOB. ABUTAMHHO3HI.

OcHOBHBIE THUIIBI MeTabONIMUYECKUX peakuuil. buosHepreTHueckue mpPOIECCHI.
I'mukomus. Hukn Kpebca. Llens nmepenoca 3nexkTpoHoB. OKHUCIEHUE KUPHBIX KUCIOT.

Karabamu3m amunokucior. ['miokoneorene3. CHHTE3 yTI€BOIOB, OEIKOB, JKHPOB.



Merabonutuyeckue 3aboneBanusa. Ilpaktuueckoe 3aHsTue «Pemenne 3agad  Ha
DHEPTETUYECKUN OOMEHY.

Knetka. [lonsatue memOpanbl. @yHkimn MeMOpaH. Byl TpaHcmopTa B KIETKY.
MeMOpaHHbie OpraHoujibl. 3a0oyieBaHUSl CBSI3aHHBIE C  HapylIeHHEM palOoThl
MEMOpaHHBIX OpraHesl, OOJIe3HH HAKOIUICHHs. THIBl KOHTAKTOB MEXAY KIIETKaMHU.
3HaueHUE MEKKIETOYHOW KOMMYHHUKAIMUA [JI1 340pOBbs opraHu3Ma. lIpaktuueckoe
3aHsaTHE «/lnanu3 (kiaetouka Tpayoe)».

Anpo. YpoBHM  yIakOBKM  XpOMaTMHA.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbie OpraHOU/IBI.

2. Monexynsapnasn ouonocus. (20/10 uacos)

OCHOBHBIE BEXU Pa3BUTUS MOJIEKYJISIPHON OMOJIOTHH.

HyxneunnoBble kucinoTel. OCHOBHBIE IPUHIMIBI cTpoeHus. [IpakTruueckas paborta
«Boigenenne JIHK w3 OGanana». Ilpaktuueckas pabdora «Mopens JIHK-opurammy.
[Ipaktuueckas pabora «Omnpenenenne kadectBa mnpenaparoB JHK ¢ nomonisio
crekTpodoToMeTpun» (IpU HAIMYUU 000PYIOBAHU).

MaTtpuuHble CUHTE3bl. Peruimkanus — OCHOBa KJIETOYHOTO JefieHud. [IpuHIumsI
perunkanuu. [Tpaktuyeckas padora «PennukatuBHas MamivHa (Urpa-I1eMOHCTPALIMS )».
[Ipaktuueckas padota «I1LP (Mogens ammudukanus Ha Oymare).

Myrtanuu. Yro Bei3biBaeT usmeHenus B crpoenuu JAHK. [Ipuauuner penapannu.

Tpanckpunuus. [Ipaktnyeckas pabora «Cuna mpoMoTOpay.

['enernueckuit kon. IIpakTrueckas pabora «PemieHue 3a1ay Ha TEHETHUYECKUI
ko1 Tpancisuus. [Ipaktuyeckas padora «DOIAUHT OEITKOBY.

Opranuzanusi reHoma BUpycoB lIpoTuBOBHpYCHBIE CpencTBa, MEXaHU3Mbl MX
JICUCTBUS.

Oprannszanus reHomMa OaxkTepuit AHTHOaKTEpUATIbHBIE npenapaThl.
UccnepoBarenbckas padota «PacnpoctpaneHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTepuii»

Opranmzanusg reHoma 3ykapuoT ['eHomHOe penaktupoBaHue. IIpakTuueckas
pabota «PaboTa B coBpeMeHHBIX TeHeTHYecKuX 0a3zax maHHbIX. [IpoBemenue In silico

aHaInu3a MOCJICI0BATEIbHOCTEH I'CHOB).



3. @apmaxonozus (28 /14uacos)

[lonarne o nexapcrBax. [IpuHIMIBEI MOAX0MAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero merozsl. MccnenoBaTenbckas padora «IKCIEPUMEHTHI IO
ONPENEIICHUIO TOKCUYHOCTH BEUIECTB HA APTEMUAUAX).

[Tyt BBeaenus JIC. @apmMakOKMHETHKA JIEKAPCTBEHHBIX BelIeCTB. BcachiBaHue
(aOcop6brus) nekapcTB. OCHOBHBIE MEXaHU3MBI BCACHIBAaHUS. TPaHCIIOPT JIEKaPCTBEHHBIX
BeniecTB. ['eHbl u Oenku nepBoil ¢azsl bunorpanchopmanuu. [yt BeIBeIeHUS JIEKapCTB
U3 OpraHm3ma. OKCKpeuuss © dSiauMuHanus. [eHsl u  Oenku BTOpoil  a3sl
ouotpancopmanuu. PapmakoguHamuka. [naBHOe M 1MOOOYHOE, pPe30pOTHBHOE MU
MECTHOE, IPSMOE, HENPSIMOE U PEPIIEKTOPHOE IEHCTBHUE.

BI/II[BI BBaHMOHGﬁCTBH}I JICKApCTB. CHHepFI/ISM N aHTaroHu3m IIpu COBMCCTHOM
I[GﬁCTBHH JICKApCTBCHHLIX BCIICCTB, UX PASHOBHUIAHOCTH.

TpancmeMOpaHHbBIN CUTHAIWHT. THIIBI KJIETOYHBIX perenTopoB. MeMOpaHHbIE:
MOHHBIE KaHaJIbl, KaTAIUTHYECKUE U conpsbKeHHble ¢ (G-Oelkamu; BHYTPHUKJIETOUYHBIE:
UTOIUIa3MaTHYECKHUE U siAepHbIE. MeXaHN3Mbl JTUTaHI-PELENTOPHOTO B3aUMOIEHCTBHSI.
CenekTUBHOCTh  (M30UPATENIBHOCTh) JCHCTBUS, CBSI3b «XHUMHUYECKas CTPyKTypa —
(apmakonoruyeckass aKTHUBHOCTh BELIECTBY.

DapMaKOJIOTUYECKOM MOIYJSIUUNA CHHANTUYECKOW XOJIMHEPTHMYECKOM Iepenayu.
MonekynapHblii ~ MeXaHW3M  JEUCTBUS M (papMaKOJIOTHYECKHE  CBOICTBA
Mx011MHOOJIOKaTOPOB, raHTJIMO0JI0KAaTOPOB u Kypapemnoao0HbIX CPEJICTB.
dapmakoyioruuyeckas  peryyilMs ~ aKTUBHOCTHM  aJIpEHEPruyecKoro  CHHarca.
AJpEHOMUMETHKHY, aJpEeHOOJIOKATOPhl, CUMNATONUTUKHU. [IpakTuyeckas pabota
«BnusHue anpeHanuHa Ha cepJieuHble COKpaIleHus (IPOorpaMMHOE 00ECIIEUEHHE )».

MonekynsipHass ¢papMakoJIOTHsl aHTHALIEPTUYECKUX CPEICTB. [ MCTaMUHOBBIE
pEelenTOphl: THUIIBI, MOJICKYJIApHas opranm3aius. Ctadunu3aTopbl MeMOpaH TY4YHBIX
KJIETOK: MOJICKYJIIPHBIM MEXaHU3M JCHCTBUS, 0COOCHHOCTH KIMHUYECKOTO MPUMEHEHHSI,
TOYKHU MPUIIOKEHUS JEHCTBUS HHTUOUTOPOB JIUMTUIHBIX MEIUATOPOB.

MexaHn3M NEUCTBHUS U NPUMEHEHME IPENapaTroB, CTUMYJIUPYIOLIUX IPOLECCHI
UMMYHHTETa. DPapMakOJOTHUECKass XapAaKTEPUCTUKA WHTEPJICHKUHOB: IOJIY4YCHHE,
MEeXaHU3M JeicTBUs, npuMeHeHue. OCHOBBI MaTO(U3NOIOTHUA OCTPO(a30BOro OTBETA,
Meauanus BocnajgeHus. MonaeKkyIsspHbIi MEXaHU3M NPOTUBOBOCIATUTEIBHOTO AEHCTBUS
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAJIMUTENIBHBIX  CPEICTB.

[IpakTuueckas pabora «['ucTonoruueckue mpemnapaTsl UMMYHHON CHCTEMBD».



[IoHATHE O HApPKO3€ M HAPKO3HBIX IpenapaTax. KieTOYHBIN U HEPBHBIM HApKO3.
dapMaKoJIOTMYECKasi XapaKTEPUCTUKA OTACNIBbHBIX TPYNN HAPKO3HBIX CPEICTB.
[TocnenoBaTenbHOCTh JNEUCTBUS HA LEHTpabHYIO cucTemy. l[IpakTudeckass pabota
«l'ucronornueckue npenapaTbl HEPBHOU CUCTEMBI.

duznonornvyeckuii coH; ¢aspl cHa. Bumel Hapymenuit cHa Ilonstue o
MEJMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipenaparax (FTMIMHOTHUKAX).

MonekynsipHble acnekThl Homuuenuuu. OnuaTHbIE PEUENnTOPbl, WX THUIIHL.
DHkehaauHbl U S9HITOPPUHBI - SHJIOT€HHbIE JIMTAH bl OMTMATHBIX PELENTOPOB.

AHTUINICUXOTUYECKOE JIEUCTBHE, BIMUSHUE Ha (QYHKIUIO 3KCTpanupaMHIHON
CHUCTEMBI, YMOIMOHAIBHYIO chepy, PBOTHBIN IIEHTP, apTepUaIbHOE AaBJICHUE, LECHTP
TEpMOpPETYISIUUU. MOJIEKYJISIpHbIE MEXAaHU3MBI JACHUCTBUSI HEWPOJIIENTUKOB, BIUSHHUE Ha
nohaMHUHOBBIE, CEPOTOHUHOBBIE, aJIPEHO- U TUCTAMUHOBBIE PEIENITOPHI, UX JECHCTBUE HA
KJICTOYHBIE MeMOpaH#l, Ha JICTIOHUPOBAHUE TKaHEBbBIX MOHOAMHUHOB.
[ToTeHMa3aBUCUMBIE HATPUEBBIE KAHAIBl KAaK MHUIIEHU JICHCTBHUS MECTHBIX
aHecTeTuKOB. CrnocoObl MHTHOWPOBAHUS MOTEHIIMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB
MeCTHbIMU aHecTeTukamu. [IpakTuueckas pabora «Kapra skcnpeccuu n10paMHUHOBBIX U
CEPOTOHMHOBBIX PEIENTOPOB B Mo3re Mbimei». MccrnenoBarensckas pabora
«IToBenenueckne TecTbl Ha pbiOkax Danio rario. CBeTio-TeMHas KaMmepay.
UccnenoBarenbckas padora «IloBenendyeckue Tectol Ha peiOkax Danio rario. OTKpeITOE
none». MccnenoBarensckas padora «lloBeaeHueckue TecThl Ha pwiOkax Danio rario.

CraiiHOo€e OBEICHUEY.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA KYPCA BHEYPOUHOM
AEATEJBHOCTHA

3aHgaTusa B paMKax mporpaMMbl HAIIPABJICHBI Ha oOecrieucHue JOCTHUIXCHUA
IIKOJbHHUKaMU CIICAYHOIUNX JIMYHOCTHBIX, MCTAIIPpECAMCTHBIX 151 MpCaAMCTHBIX

o0pa3oBaTeIbHBIX PE3YJIHTATOB.
JIN4YHOCTHBIE pe3y/IbTaThl:
B cgpepe epasrcoancrkozo ocnumanusi; TOTOBHOCTh K KOHCTPYKTHUBHOM COBMECTHOM
NEATEIbHOCTH TIIPU  BBINOJIHEHUM MCCIENOBAHUM W IIPOEKTOB, CTPEMIICHHE K

B3aMMOIIOHMMAaHHWIO U B3aUMOIIOMOIIIH.



B cgepe nampuomuueckoco eocnumarnus: OTHOIIEHHE K OMOJIOTUM KaK K Ba)KHOU
COCTaBJISIFOIIEN KYJIbTYpPbl, TOPAOCTh 34 BKJIAJI POCCUMCKUX M COBETCKHUX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe oyxosno-npascmeennozo éocnumanus. TOTOBHOCTh OLICHUBATh MOBEACHUE U
IIOCTyIIKM C IMO3ULUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOW KYJIBTYDHI;
[IOHUMAaHKE 3HAYUMOCTU HPABCTBEHHOT'O ACIIEKTa JEATEIIbHOCTHU YEJI0BEKAa B MEIULIMHE U

OHOJIOTUH.
B cghepe scmemuueckoco socnumanus: TOHAMaHUE POJIA OMOJIOTHH B (DOPMHPOBAHUH
ACTETHYECKOMN KYJIbTYpPhl TUUHOCTH.

B cgepe usuueckoco e6ocnumanus, dopmuposanus Kyibmypsvl 300po6bsi U
IMOYUOHANLHO20 OA20NONY4Us; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3I0POBBIO U
YCTaHOBKA Ha 37J0pOBBIil 00pa3 )KU3HU (310POBOE MUTAHUE, COOTIOEHUE THTUEHUYECKUX
IpaBUJI U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHATUN U OT/bIXA, PETyJsipHast (pu3nvecKas
aKTUBHOCTb); OCO3HAHUE MOCJIEICTBUN U HEMPUATHE BPEIHBIX MPUBBIUEK (YIIOTpeOIeHne
AJIKOT0JIs1, HAPKOTHKOB, KYpEHHUE) U MHBIX (pOpM Bpeia 1Sl (PU3NYECKOTO U IICUXUYECKOTO
3JI0pOBBS; COOJIIOJIEHUE MpaBWil O€30IIaCHOCTH, B TOM YHUCIIE HABBIKM O€3011aCHOTO
MOBEJEHUSI B MPUPOJHON cpeze; chOPMUPOBAHHOCTh HaBbIKa pe(IIEKCUU, yIpaBIICHUE
COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHUEM.

B cpepe mpyoosoco eocnumanusi; akTUBHOE y4acTHE B PEIICHUU MPAKTUYECKUX 3a]1a4
(B paMKax ceMbH, WIKOJIBI, Tropoja, Kpasi) OMOJOrMYecKOd U HKOJIOTUYECKOU
HaIPaBJIECHHOCTH, WMHTEPEC K MPAKTUYECKOMY H3YyUEHUIO MNpodeccuid, CBA3aHHBIX C

OHOJIOTHUEMN.

B cghepe skonocuueckoeo ocnumanus: OpUEHTALMS HA MPUMEHEHUE OMOJIOTUYECKUX
3HAHWH MPU PEIICHUH 3a71a4 B 00JIACTU OKPYKAIOIIEH CPe/bl; 0CO3HAHNE IKOJIOTHIECKUX
npo0sieM U MyTeH UX PEelIeHHs; TOTOBHOCTh K YYaCTHUIO B MIPAKTUYECKON JESITEIIbHOCTH

AKOJIOTMYECKOMN HAIIPABICHHOCTH.

B cghepe nonumanus yennocmu Hayuyno2o no3Hanus; OpUEHTALUs HA COBPEMEHHYIO
CUCTEMY HAyYHbBIX NpPEICTaBICHUNA OO0 OCHOBHBIX OHMOJOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS3X YEJIOBEKA C IIPUPOAHOM U COLMAIBHOW CpPENOW; ITOHWMAaHUE pOJIU
OMONOTHYECKON HayKd B (DOPMUPOBAHUM HAYYHOTO MUPOBO33PEHUS; PA3BUTHE HAYUHOU
JT0003HATENFHOCTH, UHTEpeca K OMOJIOrMYECKON HayKe, HaBBIKOB HUCCIIEI0BATEIbCKON
JNEATEIIBHOCTH.

B cgepe aoanmayuu x uzmensowumcsa ycio8uam CoOyuaibHoOU U NPUpoOHol cpeobl.
aJIeKBaTHas OLICHKA U3MEHSIOIINXCS YCIOBUH; MPUHITUE PElIEHUs (MHAUBUIYaJIbHOE, B

rpynrne) B U3MEHAIOIIMXCS YCIOBUSAX Ha OCHOBAaHMM aHaiu3a OWOJIIOTHYECKOMN



uH(dopMaIK; IJIAHUPOBaHUE JCHCTBUI B HOBOM CHUTyalldd HAa OCHOBAHMM 3HAHWM

OMOJIOTUYECKUX 3aKOHOMEPHOCTEH.

MeTaIIpeIlMeTHLIe pe3yjabTaThbl:

B cghepe osnadenus ynugepcanvuvimu yueOHbIMU NOZHABAMENbHIMU OCLLCTBUAMU

ba3oBbie Jornueckue NeCcTBUS:

BBISIBISITH M XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKA OMOJOTUYECKUX
00BEKTOB (SIBJICHHI);

YCTAaHABIWBATh CYIICCTBCHHBIM TMPHU3HAK KJIACCU(PUKANMNKA OHUOJOTHICCKUX
00BEKTOB (SBJICHUM, TIPOIECCOB), OCHOBAaHUA Il OOOOIIEHUS W CpaBHEHUS,

KpUTEPUU POBOJUMOr0 aHAJIN3a,;

C y‘léTOM HpG,Z[HO)I(GHHOﬁ OMOJIOrMYECKOM 3aJa4U BBIABJIATH 3dKOHOMCPHOCTH U
IMPOTUBOPCUYHUA B pPaCCMAaTPHUBACMBIX (baKTaX n Ha6J'IIOII€HI/I$IX; npcajiaraTb

KPUTEPUHU JIJIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;
BBISBJIIT  JAeUINTH HWH(POpMAIMK, JaHHBIX, HEOOXOIUMBIX JJIsI pPEIICHUS
IIOCTAaBJICHHOH 3a71a4M;

BBISIBJISITh  [IPUYMHHO-CJICAICTBEHHBIE CBSI3W TPU  HM3YyYCHUH OHOJIOTHYECKUX
SBJICHUM M TPOILECCOB; JENaTh BBIBOABI C HCIOJB30BAHUEM ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIOUEHUH 0 aHaloruu, (opMyIupoBaTh
TUIIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSTENIbHO BBHIOMPATh CHOCOO pelieHus yueOHOM OMOJOTWYECKON 3aaauu
(cpaBHMBATh HECKOJIBKO BapUAHTOB PEIICHMS, BHIOUPATh HanboJiee MOAXOASIINN

C Y4€TOM CaMOCTOSITEIHLHO BBIJICTICHHBIX KPUTEPUEB).

ba3oBbIe HcclIe10BaTEILCKUE ICHCTBUS:

HCIIOJIB30BaTh BOIIPOCHI KaK I/ICCJ'ICI[OBaTCJ'IBCKI/Iﬁ HHCTPYMCHT ITO3HAHUAA,

(opMyUpoBaTh BOIPOCH], (UKCUPYIOIIME pa3pblB  MEXIy peaJbHbIM U
JKeJaTeJIbHbIM COCTOSIHUEM CUTYalluu, OOBEKTA, U CAMOCTOATEIHHO

yCTaHABJIMBATh HCKOMOE U JIAHHOE;
dbopmupoBaTh  TUMOTE3y 00  HCTUHHOCTH  COOCTBEHHBIX  CYXICHUH,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

IMPOBOAUTD IO CaMOCTOATCIIbHO COCTABJICHHOMY IUJIAHY Ha6J'IIOI[eHI/Ie, HECJI0KHBIN
OMOJIOTMYECKUI OKCIICPUMCHT, HeOO0JIbIII0E HCCIICIOBAHUC 110 YCTAHOBJICHUIO

0COOEHHOCTEH OMOIOTHYECKOT0 00BEKTa (TIpoliecca) u3ydeHus,
MPUYUHHO-CJICJICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB

MEXy COOO0M;



OLCHMBATbL Ha INPUMCHHUMOCTb MU AOCTOBCPHOCTH I/IH(l)OpMaHI/II-O, INOJIYYCHHYIO B
Xo0ae Ha6J'HOI[eHI/ISI 1 OKCIICPHUMCHTA,

CaMOCTOSTENIbHO (OPMYIUPOBAaTh OOOOIIEHUS W BBIBOALI 10 pPE3yibTaTaMm
IPOBEIEHHOTO HAOMIOACHUS, DKCIEPUMEHTA, BJIAJIETh MHCTPYMEHTAMH OLEHKH

JIOCTOBEPHOCTH MOJTYyYEHHBIX BHIBOJIOB 1 000OIIECHUH;

IMPOTrHO3HUPOBATH BO3MOKHOC ,HaHBHGﬁﬂlee Pa3BUTHUC OMOJIOTHYECKHUX IMponccCoOB U
HUX MOCJICACTBHA B aHAJIOTMYHBIX MJIM CXOAHBIX CHUTYAlMAX, 4 TAKKC BbIABUTATH

IMPCAITOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCIIOBUAX U KOHTCKCTaX.

Pabora ¢ nadopmarmeit:

MPUMEHSTDH PA3JIMYHbIE METObI, THCTPYMEHTHI U 3aIIpOCHI IPU MOUCKE U 0TOOpE
Ouonornyeckod HMHGOPMalMU WIM JAHHBIX W3 MCTOYHUKOB C Y4€TOM

MPEeI0)KEHHOM y4eOHOM OMOIOTUYECKOM 3a/1auu;

BBIOWpATh,  aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATb U  HHTEPIPETUPOBATH
OMOJIOTHYECKYI0 HHPOPMAITUIO PA3IMYHBIX BUIOB U (hOPM TMPEACTABICHHUS;
HaXOJIUTh CXOJHBIC apPTYMEHTHI (TTOATBEPKAAIONINE UITH OTIPOBEPTaIONIUe OJHY U
Ty K€ HUJIEI0, BEPCHUIO) B Pa3TUIHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIbHYIO (hOpMY TIpe/icTaBlIeHUus MHpOpMaIuy U
WJUTIOCTPUPOBATH PEIlaeMbIe 3a]]a4l HECIIOKHBIMU CXEMaMHU, TuarpaMMaMu, MHOU

rpaduKoil 1 UX KOMOWHAIIUSAMH;
OIICHUBATh HANEKHOCTH OHOJIOTMYECKOW HWHOOpPMAIUU 1O  KPUTEPUSIM,
MPEIJIOKEHHBIM YUUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEILHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 HH(POpMAIIHIO.

B cghepe o6nadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OCLCMBUIMU

OO1ieHue:

BOCIIPHHUMATh U (HOPMYJIUPOBATH CYXKJICHHUSI, BEIpAKaTh AMOIIMH B TIPOIIECCe
BBITIOJIHEHUS MTPAKTUYECKHUX U 1a00paTOpPHBIX PadoT;

BBIPAKATh ce0s1 (CBOIO TOUKY 3PEHHMSI) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacCiio3HaBaTb HeBep6aJII)HBIe CpCaACTBa O6H16HI/I$[, IIOHMMAaThb 3HA4YCHHC
COHMAJIbHBIX 3HAKOB, 3HATb M PpPacCliO3HAaBaTh IMPCAIIOCHIIKH KOH(i)J'II/IKTHBIX

CUTYAIMI U cMsITYaTh KOH(MIUKTBI, BECTU IEPETOBOPHI;
IIOHMMAThb HAMEPEHUs JPYTHX, IMPOSBIATH YBAKUTEIBHOE OTHOLIEHHE K

co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyIMpoBaTh CBOM BO3PAKEHUS;



B XO/I€ AMAJIOTa W/WUIH TUCKYCCHH 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOi
OMONIOTUYECKOM TeMbl M BBICKA3bIBaThb UJEH, HAIEJICHHbIE Ha pEIIeHUe

OMOJIOTUYECKOM 3a/1a4u U MOJJEep>)KaHnue 0JIaroKeaTeIbHOCTH OOIICHIS;
COTIOCTABISATh CBOM CYXICHUSA C CYXJCHUSMH JPYTUX YYaCTHHUKOB JUajora,
0OHapyKUBaTh PA3IMUUA U CXOJICTBO MO3UIIUN;

nyOJUYHO TPENCTaBIATh PE3YJbTAThl BBHINOIHEHHOTO OMOJIOTMYECKOrO OTbITa
(aKCrIepuMEeHTa, UCCIIeIOBAHUs, TPOEKTA);

CaMOCTOSITENIbHO BBIOMPATH OpMAT BBHICTYIIIICHHS ¢ yUETOM 3a]1a4 MTPE3CHTAIINH U
OCOOEHHOCTEW ayJIUTOpPUM M B COOTBETCTBUM C HHUM COCTaBJISTh YCTHBIE WU

IMNUCBMCHHBIC TCKCTHI C UCITIOJIb30BAHHUEM HIUIIOCTPATUBHBIX MAaTCPHUAJIOB.

CoBMecTHAs ACATCIBbHOCTD (COTDVI[HI/I‘-IGCTBO)I

NOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUAYAJIBHOU
paboThl MpPU PEIICHUH KOHKPETHON OMOJIOrnyecko mpoOsaeMbl, 000CHOBBIBAThH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYNIOBBIX (HOPM B3aUMOJECUCTBUS TIPU PEIICHUU
MOCTaBJICHHOW y4eOHOM 3a1auu;

IPUHUMATh 1[€]1b COBMECTHOMN ACATEIBHOCTH, KOJUIEKTUBHO CTPOUTH JIEUCTBHS 1O
€€ JOCTH)KEHHUIO: PacHpelessiTh POJIA, JOTOBAPUBATHCA, OOCYKIAaTh IPOLECC U

pe3yJIbTaT COBMECTHOM PabOTHI;
yMeThb 0000IIaTh MHEHHMS HECKOJIBKUX JIIOJICH, TMPOSBISTh TOTOBHOCTH
PYKOBOJIUTD, BBITTOHITH MIOPYYCHHUS, TTOAIAHSITHCS;

MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThI, OMPEAENSATh CBOIO POJb (C
y4ETOM TPEANOUYTCHUN W BO3MOXKHOCTEH BCEX YYACTHHKOB B3aWMOJICUCTBUSA),
pacnpencisaTh 3aJaud MEXAY WiICHAMM KOMAaH]Ibl, y4acTBOBAaTh B TI'PYIIOBBIX
dbopmax padoTsl (00CYykaeHUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

BBIIIOJIHATH CBOIO HaCTh pa6OTBI, JAOCTUTaTh KAYCCTBCHHOI'O pE3YyJIbTaTa 110 CBOEMY
HaIIpaBJICHUIO 1 KOOPAWHUPOBATH CBOH I[GﬁCTBPIH C APYIr'MMHU YJICHAMU KOMAH/bI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENIbHO  C(OPMYJIMPOBAaHHBIM  y4YaCTHHUKAMU  B3aMMOJCWUCTBHUS;
CpaBHUBATbH PE3YJbTATHI C UCXOAHOM 3aaueii U BKJIAJ KaXKJIO0T0 YJieHa KOMaH/bI B
JOCTH)KEHUE Pe3yJIbTaTOB, pa3leisaTh c(epy OTBETCTBEHHOCTH M MPOSBIATH
TOTOBHOCTB K ITPEAOCTABIECHUIO OTYETA ITepe] TPYNIION;

OBJIAJIETh CUCTEMOW YHHBEPCAIbHBIX KOMMYHUKATHUBHBIX JEHUCTBUU, KOTOpas
obecrnieunBaeT CHOPMHUPOBAHHOCTH COIMAJIBHBIX HABBHIKOB M AMOIIMOHAJIBLHOIO

HHTCIIJICKTA IIKOJIBbHHUKOB.



B cghepe osnaoenus ynusepcanvuvimu yueoHviMU pecyisimueHbiMuU OeUCEUIMU.:

CamMoopranmn3aiysi;

BBISIBJISITH MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX M YUYEOHBIX CHUTYalUsX,
MCIIOJIB3YSl OMOJIOTHUECKHUE 3HAHUS;

OpPUEHTHPOBATHCS B PA3NUYHBIX [1OAX0/1aX MIPUHATHS PEILICHUH (MHANBUAYaIbHOE,
MPUHATUE PELICHU B TPYIINE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJNTOPUTM pEIICHUs 3aJaud (MM €ro 4acth),
BBIOMpaTh CMOCO0 pemieHus ydeOHOW OHOJOrMYecKod 3afaud C  y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATh
IpeuIaracMple BapUaHThI PEILICHUM;

COCTaBIIAITh IUIAH JAeWcTBUH (IUIaH peaju3alid HaMEUYEHHOTO alropUTMa
pelieHus), KOPPEKTUPOBaTh MNPEIIOKEHHbBI AJIrOPUTM C YUYETOM MOJYyYEHHUS

HOBBIX OMOJIOTHYECKHUX 3HAHUM 00 HN3y4aCMOM OMOJIOTHYECKOM 06’bCKT€;

ACJIaTb BBI60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHHUC.

CaMOKOHTPOJIb (pediaexkcus):

BJIa/IETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBALIMY U PEQIIEKCUH;
JaBaTh aJIeKBATHYIO OLEHKY CUTYyalluH U MpeiaraTh IIaH €€ U3MEHEHUS;

YYUTBIBATh KOHTEKCT U MPEABUETH TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTH TIPH
pemeHny  y4eOHOW OMOJIOTMUECKOW 3a/ayd, aJanTUpOBaTh pEIICHHE K

MCHATOIMMNMCAA O6CTO$ITCJ'H)CTBaM;

OOBACHATh MPUYHUHBI JTOCTHXKEHHS (HEJOCTUXKEHHUS) PE3yJIbTaTOB JEATEIbHOCTH,
JaBaTh OLICHKY MPHOOPETEHHOMY OIBITY, YMETh HaXOJWUTh IO3UTUBHOE B

MPOM3OIIEAIIEH CUTYAllUH;
BHOCHUTh KOPPEKTHUBBI B JEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHUBIIMXCS CUTYaIui, YCTAHOBJICHHBIX OIMTMOOK, BOSHUKIINUX TPYIHOCTECH;

OICHHUBATb COOTBCTCTBUC PC3YJIbTATA LCINU U YCIIOBHAM.

3MOHHOH3HBHBII>1 HHTCJJICKT.

paszinyath, Ha3bIBaTh M YIPaBJISATh COOCTBEHHBIMH HMOIUSAMH U IMOIUSIMHU
APYTHX;

BBISIBIIATH Y aHAJIM3UPOBATH TPUYUHBI SMOITUH;

CTaBUTh ce0sl HA MECTO JAPYroro 4yejoBeKa, MOHUMAaTh MOTHUBBI U HaMEPCHHS
JPyTOro;

PEryJIupoBaTh CIIOCOO BBIPAXKEHUS IMOLIUH.

[Ipunsitue ceds u APYTUX;



* OCO3HaHHO OTHOCHUTHCS K APYTrOMY YEJIOBEKY, EF0 MHEHHIO;

* TMpU3HABATh CBOE MPaBO HA OMMOKY M TaKOE K€ MPaBo JIPYroro;
* OTKPBITOCTH ce0e U JPyTuM;

* 0CO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBAThH BCE BOKPYT;

* OBJAJETh CUCTEMOW YHUBEPCAJIbHBIX YUEOHBIX PErYJATUBHBIX AEHCTBUH, KOTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSA
MO3UIMS JIMYHOCTH), W >KU3HEHHBIX HABBIKOB JIMYHOCTH (yTpaBiieHUs cOOOi,

CaMOJUCHUIIIINHBI, YCTOﬁQHBOFO HOBeI[eHI/ISI).

IIpeaMeTHBbIE pe3ybTAThl OCBOCHUS MPOTPAMMBbI

B mo3naBaTenpHOM (MHTEIUICKTYaIbHOM) cdepe:

— HpI/IO6pCTeHI/Ie OIIbITa HUCIIOJIB30BaHHSA MCTOAOB OMOJIOrMYECKOM HAaYKH C LCJIbIO
N3YyUCHUA OMOJIOTHYECKHX O6’[>€KTOB, SIBICHUM U IIpOLCCCOB: Ha6J'IIOI[CHHC, OIINCaHucC,
IMPOBCACHUC HCECIIOKHBIX OMOJIOTMYECKUX ONBITOB U 9KCIICPUMCHTOB, B TOM 4YHCJIC C
HCIIOJIB30BaHHUCM AdHaJIOT'OBBIX u LII/I(i)pOBBIX OMOJIOTNMYECKUX HpI/I60pOB, u

MHCTPYMEHTOB;

— (popmupoBaHUEe YMEHHSI UHTETPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSMU U3
JIPYTUX YU4E€OHBIX MpeaMeToB ((pU3UKU, XUMUH, Teorpaduu, UICTOPUH, OOIIIECTBO3ZHAHUS 1
T. 1.);

— ¢dopMupoBaHHE YMEHHUH pelaTh yueOHbIC 3a/1aud OMOJOTHYECKOTO COISp KaHUs,
BBISIBIIATH ~ NPUYMHHO-CJICACTBCHHBIC  CBS3M,  MPOBOAWTH  KA4YECTBEHHBIE U

KOJIMYCCTBCHHLBIC PACUYCThI, ACJIATh BHIBOJAbLI HA OCHOBAHHH IMOJTYUYCHHBIX PC3YJILTATOB,

— ¢dopMHUpOBaHUE YMEHHs TUIAHUPOBATH y4eOHOE HCCIIENOBAHHE WM MPOCKTHYIO
paboTy ¢ y4eTOM MOCTaBIECHHOM 1eu: (OPMYIUPOBATh TPOOIEMY, THTIOTE3y U CTaBHUTh
3a/layd UCCJICIOBAHUS, BBHIOMPATHh aJ€KBAaTHO IOCTABJICHHOM M€ METOJbI, JIeJaTh

BBIBOJIBI 11O pE3yJibTaTaM UCCICAOBAHUA NI HpOeKTHOﬁ ACATCIIBHOCTH,

— (opmupoBaHue  uUHTEpeca K  YIIYyOJCHUIO  OMOJIOTMYECKUX  3HAHUM
(mpeanpoduibHas TOATOTOBKA U MpodeccuoHaabHas OpUEHTAIMs) U BBIOOPY OMOJIOrMU
KaK IpOo(HILHOTO TIpeIMeTa Ha CTYIIEHU CPETHETO MOJTHOTO 00pa3oBaHus i Oy ayIieit
npodeCCUOHANILHONU JIeATEIbHOCTH, B OO0JacTH OWOJIOTHH, MEIUIIUHBI, HKOJOTUH,

IICUXOJIOTUH, BETEPUHAPUH, CEITBCKOTO X031 CTBA;

— BJIaJICHNE HABBIKAMU pa0OTHI ¢ HTHGOPMAIIUEH €CTECTBEHHO-HAYYHOTO COACPIKAHNUS,

IpeICTaBIIEHHOM B pa3HOM (popMe (B BUI€ TEKCTA, TAOJUYHBIX JAHHBIX, CXeM, TPa(UKOB,



IuarpaMm, MoJiesen, n300paxeHuit), KpUTHYECKOTO aHajanu3a HHGOpMAIIMK U OLICHKHU ee

AOCTOBCPHOCTH;

— yMEHHUE MHTErpupoBaTh OMOJIOTMYECKUE 3HAHMS CO 3HAHUSIMHU JIPYTUX YUEOHBIX
MIPEAMETOB; MHTEPEC K yriayOJeHNnI0 OMOIOTHYECKUX 3HAHUA W BHIOOPY OMOJIOTHH Kak
npoUILHOTO TpeIMeTa Ha YPOBHE CpEAHEro oOImero ooOpa3oBaHus s Oyayuiei
PO ECCUOHATIEHON  JeATEPHOCTH B 00JIaCTH OWOJIOTHH, MEAWIMHBI, SKOJOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM MPOMBIIUIEHHOCTH, TICUXOJIOTHH,

HCKYCCTBA, CIIOpTa

- UMEThb YETKHE IIPEACTABIICHUS O MATEPUATIMCTUYECKON CYIIIHOCTU T€HOMOB KUBBIX
OpPraHU3MOB U PETYJISIIUIO UX PadOTHL;
— 3HAaHHE OCHOBHBIX (DAaKTOPOB OKPY>KAIOLIEH Cpeibl, BIUAIOMIMX HA PA3BUTHE H

CYILIECTBOBAHME JKUBBIX OPraHU3MOB, aAaNTalui K (PaKTOpaM OKPYKarOIEN Cpebl;

— 3HAHHUC OCHOBHBLIX IIOJOXOA0B 6I/IOT€XHOJIOFI/II/I, HUCIIOJIB30BaHHUA €€ I[OCTI/I}KGHI/Iﬁ B
COBpeMeHHOﬁ ZKHN3HH 4YCJIOBCKA, OCOOCHHOCTH MCITOJIb30BAHHUS JKHUBBIX OpraHu3mMoB AJIs1

IMPOU3BOACTBCHHBIX HYIK] YCJIOBCKA,

— MOHUMAaHKUE MOJICKYJISIPHBIX MEXaHU3MOB peaau3alliy HacJIeICTBEHHON UH(pOpMaIun
¥ YMEHHE CBOOOJHO OMEPUPOBATH OCHOBHBIMU MOHATUSAMH MOJICKYJISIPHON OUOJIOTHH U

€€ COBPpCMCHHBIX HaHpaBHCHI/Iﬁ — I'CHOMHUKH, MCTAIrCHOMUKH, ITPOTCOMUKH;

— 3HaHUE OCHOBHBIX 3a00JIeBaHUH YEJIOBEKA, MEXaHW3MOB UX Pa3BUTHSI, CIOCOOAX UX

JUAarHOCTHUKHU M JICUCHUA,

— (opMupoBaHNE YMEHHS HCIIOJIH30BAaTh IMOHITUHHBIN ammapaT ¥ CUMBOJIHYECCKUM
SI3BIK TEHETUKH, TPAMOTHOE MPUMEHEHHE HAyYHBIX TEPMHUHOB, TIOHSITHH, TEOPUH, 3aKOHOB
U1 OOBSCHEHUS HaAOMIOJaeMbIX OHMOJOTHMYECKUX OOBEKTOB, SIBICHHUNM W IIPOIIECCOB,
MO3BOJISIONINX 3aJIOKUTh (YHIAMEHT HAy4YHOTO MHUPOBO33peHHUSA. B  I1ieHHOCTHO-
OpHMEHTAIMOHHOM cepe:

— 3HaHWE, YTO TPUMEHEHUE COBPEMEHHBIX TEXHOJIOTHMH MOJICKYJSIPHOW OHOJIOTHUH

MO3BOJISIET YCIICITHO pelaTh Takue 3J000JHEBHBIC MPOOJEMBbI, KaK OXpaHa

oxpymaromeﬁ CpCabl, COXPAaHCHHUC 3JO0POBbA UCIO0BCKA, KOHTPOJIb U BOCCTAHOBJICHHUC

OKOCHCTEM.



TEMATHYECKOE INTAHUPOBAHUE

Monyiab «Kak ;)KUBOTHbIE€ M PACTEHUS IPUCTOCAOIMBAIOTCSD (IBOJIIOIMOHHAS
IK0JIoTHus1) 5-6 Kiaaccsl (34 yaca)

Tembl Koan4yecTBO yacon 0P
1. MBI ucciienyem 6 bubmoreka [IOK
’)KHBbI€ 00 bEKTbI POHI
2. Bausinue 12 bubmoteka [IOK
OKpY:KaloLen cpeabl POIII
HA JKMBbIE
OpPraHu3Mbl
3. BzaumoaeicrBusi 4 bu6aunoreka [IOK
JKUBBIX OPraHU3MOB POLI
4. YeoBeK B :KU3HH 6 bu6morexa [IOK
pacTeHuu u POII
*KUBOTHBIX?
5. 9koJ0oruyecKune 6 bubmmoreka [JOK
HUILHA POIII

Monyab «OcHOBBI pacTeHHeBOACTBa» 7 Kiaacchl (68/34 yacoB)

Tembl Kosmn4yecTBO yacon 20P
Tema 1. BBenenue B 2/1 but6mmoreka [JOK
PacTeHNEeBOICTBO POLI




Tema 2.
ArpoTexHHYeCKHH

IKCHEPUMEHT

6/3

bu6moreka [IOK
POIII

Tema 3. PoJab
XHUMHYECKHX
3JICMEHTOB B

NMUTAHUU PACTECHUM

20/10

bu6mmoreka [JOK
POII

Tema 4.
Peryasitopsl pocra
pacreHuid. 3amura
pacTreHuit

4/2

bubmoteka [IOK
POII

Tema 5. Bognas,
necyaHasi u
NOYBEeHHAas
KYJbTYPbI, UX
NpUMEHEHHUE B
BbIpalllMBAHUHU
pacTeHui.
duzunoorus

pacreHuii

8/4

bu6mmoreka [JOK
POIII

Tema 6.
KyastypHble
pacreHus.
CoBpemeHHbIC
ACIEKTHhI CeJIeKINH

(20 u)

20/10

bubmoreka [IOK
POIII

Tema 7.
PacrureanHas

npoaykuus (8 u)

8/4

bu6moreka [IOK
POII




Monyab «buorexHonorus» 8 kinacenl (68/34 yacoB)

’KHBOTHOBOJICTBE

0P
Tembl KosuvecTBo yacoB

Tema 1. 4/2 bubmoreka [JOK
buorexHosiorus POLI
Tema 2. 12/6 bubmunoreka [JOK
Muxkpoouosorus PO
Tema 3. 12/6 bubmuoreka [JOK
JyKapHOTHYECKUE POIII
OPraHu3Mbl B
OMOTEXHOJIOTUM
(m1ecHeBbIe rpuodkbI,
JAPOAIKH,
BOJIOPOCJIN)
Tema 4. 8/4 bu6nmmoreka IJOK
HacaexcrBennast POII
uHpopmanus
Tema 5. 6/3 bubanoreka [JOK
Bupycoaorus POLI
Tema 6. 'ennasn 8/4 bubmmoreka [JOK
HHIKeHepHus 1 POIII
OMOTEXHOJIOTUM
Tema 7. 8/4 bubmuoreka [JOK
buorexHos0orum B POII




Tema 8.
buorexHoJ10ruu B
pacTeHUeBOACTBE

10/5

POIII

Monyab «MoJiekyJisipHbie 0CHOBBI pu3nosiorun u papmakoiaorun» 9 kiaacc (68

/34 yacoB)
Tembl Kosn4yecTBO yacon 0P

Tema 1. 20/10 bu6moreka [JOK
DU3N0JI0TrHIeCKast POIII
XUMHUSA
Tema 2. 20/10 bubmnoreka [JOK
MouJiekyasipHast POIII
ouoJiorust
Tema 3. 28/14 bubmoreka [JOK
dapMakoJIorus PO




