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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HoMy mnpenmery "buonorusa" (mamee - Ouosnorusi) Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUs pa3paboTaHa Ha oOcHOBe DeaepaibHOrO 3aKOHAa OT
29.12.2012 Ne 273-®3 «O6 oOpazoBanuu B Poccuiickoit denepanun», ®I'OC COO,
Konuenuuu npenogaBanus yuyeOHOro npeamera «bHoNOrus» W OCHOBHBIX MOJIOKEHUH
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTAHUS.

VYyeOubiii penMer «buonorus» yriyonéaHoro ypoBHs uzyuenust (10—11 xmaccer)
ABJIAETCS OJHUM K3 KOMIIOHEHTOB TpeaMeTHOM obnactu «EcTecTBeHHO-HAy4YHbIE
npeametb». CornacHo nonoxenusm PI'OC COO npodusbHbie yueOHBIE TPEAMETHI,
u3ydyaemble Ha yriayOJE€HHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHumranuu o0ydeHus
Ha ypOBHE CpeJHero oOiiero oOpa3oBaHUs M NpHU3BaHbI 00ECIEYUTh MPEEMCTBEHHOCTh
MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIMUM, CPEAHUM MPO(EeCCHOHATBLHBIM U BBICHIIUM
oOpa3zoBaHueM. B To ke Bpems Kaxabld U3 3THX y4e€OHBIX MPEIMETOB JOKEH OBbITh
OPUEHTUPOBAH Ha MPUOPUTETHOE peEUIeHUE O00pa30BaTENbHbIX, BOCHHUTATENbHBIX U
pa3BUBAIOLIMX  3aJa4, CBSA3aHHBIX C  [podopueHTanuer  oOyyaromuxcss U
CTUMYJMPOBAaHUEM HMHTEpeca K KOHKPETHOW OO0JacTH HAay4HOrO 3HAHMS, CBSI3aHHOIO C
Ounonoruen, MEUIMHOM, SKOJIOTHUEHN, TICUXOJIOTHEN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo ydeOHOMY mpeamety "buosorus" naér mpejacTaBieHHE O LEIU U
3ajlayax u3y4yeHus ydeOHoro mpenmera «buonorusi» Ha yriyoJE€HHOM YpOBHE,
ompenensieT  o0s3arenbHOe — (MHBApUAHTHOE)  MPEAMETHOE  COJAEpKAHUE,  €ro
CTPYKTYpUpPOBaHHE MO pa3leiiaM M TeMaM, paclpelie]ieHue Mo KiIaccaMm, PEKOMEHIYeT
MOCJIEIOBATEIbHOCTh HU3YYEHHsS] Y4YEeOHOro marepuana ¢ Y4E€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOydaromuxcsa. B mporpamme 1mo OuoOTHH peaqn30BaH MPUHIIMI MPEEMCTBEHHOCTH C
U3y4eHrueM OWOJIOTMHM Ha YpPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs, Ojarojmaps 4emy
IPOCMATPUBAETCSl HAMPABIEHHOCTh Ha TMOCJEAYIONIEe Pa3BUTHE OMOJOTMYECKUX 3HAHMM,
OPUEHTUPOBAHHBIX Ha  (POPMUPOBAHHE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHHS, IPEACTABICHUI O 3JJ0pOBOM 00pa3e >KU3HHU, Ha BOCITUTAHUE
OEepeKHOTO OTHOIIEHHUS K OKpYXaroleld mpupoaHo cpene. B mporpamme mo Ouonoruu
TaK)KEe TIOKa3aHbl BO3MOXHOCTH YyueOHoro mpenmera «buomorus» B peanu3anuu
tpeboBanuit PI'OC COO K mnIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
MpPEeIMETHBIM pe3yJibTaTaM OOyd4eHHUsS W B (POPMUPOBAHMH OCHOBHBIX BHUIOB Y4E€OHO-
MO3HABATENbHOM  JEATENBHOCTH  OOYy4YaloUIMXCs 10  OCBOCHHIO  COJAEpIKaHMS
OMOJIOrMYECKOTO 00pa30BaHUs HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

VYyeOnpiii mpeamer «buonorus» Ha YpOBHE CpeaHEro oO0Imero oOpa3oBaHUS
3aBepIIaeT OMoJIorHYeckoe OOpa3oBaHHE B INKOJE M OPUEHTHUPOBAH Ha pacIIMpPEHHE U
yriyOJIeHue 3HaHUM OO0ydYaromMXcsi O KWUBOW MPUPOJAE, OCHOBAX MOJICKYJSIPHOW H
KJIETOYHOW Ouonoruu, 3MOpPHONOTHM U OWOJIOTUM Ppa3BUTUS, TEHETHKH, CEJICKIIHUH,
OMOTEXHOJIOTUH, SBOJIFOLIMOHHOIO YUEHUS U IKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buosorusi» Ha  yriayOJ€HHOM — ypOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOy4YalIIMXCA K MOCIEAYIOUIEMY MOJYyYEHHIO



OMOJOrnYecKoro oOpa3oBaHMs B By3aX M OPraHU3ALMIX CPEAHEro NpodhecCHOHATBHOrO
oOpazoBanus. OCHOBY €ro CoJepKaHUs COCTaBJISET CHUCTEeMa OMOJIOTMYECKUX 3HAHMIA,
MOJIYYEHHBIX TMPU HU3YUYCHUH OOYYarOU[MMUCS COOTBETCTBYIOIIMX CHUCTEMATHUUECKUX
pa3ziesioB OMOJIOTUU HA YPOBHE OCHOBHOTO 001iero oOpaszoBanus, B 10—11 kmaccax stu
3HAHUS MOJy4YaroT pa3BuTHe. Tak, pacliupeHbl U YriayOJeHbl OMOJIOTMYECKUE 3HAHUS O
pacTeHusiX, KUBOTHBIX, Trpubax, OakTepusx, OpraHu3Me  4eJoBeKa, O0OIIMX
3aKOHOMEPHOCTSX JKM3HM, JIOMOJHUTEIHHO BKJIIOUEHBl OWOJOTHYECKUE CBEIICHUS
MPUKJIATHOTO M MOUCKOBOTO XapaKTepa, KOTOPbIe MOXKHO HCIOJIb30BATh KaK OPUEHTUPHI
JUTSL TIOCTIEAYIONIero Beibopa npodeccuu. Bo3MoxkHa Takyke MHTErpaius OUOIOTHUYECKUX
3HAHUW C COOTBETCTBYIOIIMMU 3HAHUSIMH, MOJTYYCHHBIMU OOYYAIOIIUMHUCS TIPU U3YUYECHUU
bu3uKH, XUMUH, Teorpaduu U MaTeMaTHUKH.

Crpyktypa mporpamMMmbl o ydeOHoMy mpeamery "buomorus" orpaxaeT CUCTEMHO-
YPOBHEBBII M SBOJIOIUMOHHBIN MOAXOABl K u3yueHUto Owuonoruu. CorjacHO UM,
U3YYaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE MJi KUBBIX CHCTEM Pa3HOTO
YpOBHS OpraHW3allid, OJBOJIOIMH OPraHUYEeCKOro MHpa Ha 3emiie, COXpaHCHUS
OMoJOrnYecKoro pasHooOpasusi T1uiaHeThl. Tak, B 10 kiacce wu3y4yaroTCs OCHOBBI
MOJICKYJISIPHOM M KJIETOUYHOW OMOJIOTUM, IMOPHOJIOTHH U OMOJIOTUM PA3BUTHS, TEHETUKHU U
CEeJICKIINHM, OWOTEXHOJIOTMM W CHUHTETHYECKOW OWOJIOTHH, aKTyaIM3UPYIOTCS 3HaHUS
oOydJaromuxcs Mo OOTaHUKE, 300JI0THH, aHATOMHH, (hu3nonoruu denoBeka. B 11 kmacce
U3YYarOTCs HBOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTUHU U yueHue o Ouocdepe.

VYyeOubiii npeamer «buonorus» npuszBaH 00ecTeUUTh OCBOCHHE OOYYaAIOIIHMMUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MJIEW, MPUHIIMIIOB W TPaBWII, JEKAIIUX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHUHBI MUpPa, 3HAHUI O CTPOEHUHU, MHOTOOOpa3uu
U OCOOCHHOCTSIX KJETKHM, OpraHu3Ma, T[OMyJAlHd, OWOLEHO03a, DJKOCHUCTEMBI, O
BBIIAIOIIMNXCS HAYYHBIX JOCTIKCHHMSIX, COBPEMEHHBIX HCCIEOBAHUSX B OHOJIOTHH,
MPUKJIAIHBIX acleKTaxX OMoiIorudecKkux 3HaHui. [ pa3BUTHUS W TOJJEPKaHUS UHTEpeca
oOydJaromuxcs K OHOJIOTMM HapsAAy CO 3HAYUTEIbHBIM OOBEMOM TEOPETHYECKOTO
MaTepuaia B COJEPKAHUU TPOTPaMMbl MO OHOJIOTHH TMPEAYyCMOTPEHO 3HAKOMCTBO C
HUCTOPHCH CTAaHOBJIICHUS WM Pa3BUTUSA TOW WM HMHOW 0O0JacTH OWOJIOTHH, BKJIAJIOM
OTEUECTBEHHBIX M 3apyOCKHBIX YUEHBIX B pEIICHHWE BAKHEUIINX OHOJOTHYECKUX U
AKOJIOTHYECKHUX MPOOIIEM.

Lens w3ydeHus ydeOHOTO mpenmera «buonorus» Ha yriayOnEHHOM YpOBHE —
OBJIaJIcHNE OOYYAIOIUMHUCA 3HAHUSMHU O CTPYKTYPHO-(QYHKIHOHAIHHOW OpTraHW3allud
KUBBIX CHUCTEM pa3HOTO0 paHTa W MPUOOPETCHHE YMEHUH HCIOIh30BaTh ATH 3HAHUS B
dbopMupoBaHNN MHTEpeca K OMpeneNEéHHON o0macTu MpoQeCcCHOHATBFHON NeITeNTbHOCTH,
CBS3aHHOW C OWOJOTMEH, WM K BBIOOPY Yy4eOHOTO 3aBEACHHS IS TPOAOKCHUS
OMOIOTHYECKOTO 00pa30BaHMS.

JlocTikeHue uenu u3ydeHusi yuyeOHoro mnpenmera «buonorus» Ha yrinyOiaéHHOM
ypOBHE 00€CIeUNBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYAIOIIMMHUCS CHUCTEMBbl OHMOJOTMYECKUX 3HAHHH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHLEMIMAX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W



MpaBWIaX, COCTABJIAIONINX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYIO KApTHHY MHUpPA; O
CTPOEHUHU, MHOTOOOpa3uu U OCOOECHHOCTSIX OMOJIOTMYECKHX CHCTEeM (KIIETKA, OpTraHU3M,
MOMYJISIIUS, BUJ, OHOreoneHo3, ouocdepa); 0 BHIIAIONIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYalolmMXCs C METOJAaMH IIO3HAHHSI JKUBOW  MPUPOJIBI:
MCCJICIOBATEILCKUMH METOJIaMH OHMOJIOTHYECKUX HayK (MOJICKYJISIPHOW M KJICTOYHOH
Ouoaoruu, SMOPUOJIOTUN U OUOJIOTHH PA3BUTHS, TEHETUKH U CEJICKIINU, OMOTEXHOJIOTHH U
CUHTCTHYCCKOW OWOJIOTHH, IaJCOHTOJIOTHH, SKOJIOTHH); METOJaMH CaMOCTOSTEIBLHOTO
MPOBEJICHUS OMOJIOTMYECKUX HUCCIICIOBAaHUN B JabopaTopuu U B mpupoje (HaOIoeHue,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHNUE);

OBJIaJIcHUE OOYYArOIIMMUCS YMCHHUSAMHU: CAMOCTOSITCIBHO HAaXOUTh, aHAIM3UPOBATH
U UCIOJB30BaTh OHMOJOTHYCCKYIO HH(POpPMAIIMIO; TOJIB30BAThCA  OHUOJOTHUYECKOU
TEPMHUHOJIOTUECH W CHMBOJIMKOW; yYCTaHABJIHMBATH CBS3b MEXIY Pa3BUTHEM OHWOJIOTHU U
COIMAJIEHO-DKOHOMHYECKUMU M IKOJIOTHYECKUMU MPOOJIeMaMH YeJIOBEYCCTBA; OLICHUBATh
MIOCJICJICTBUSL CBOCH JIEITEIILHOCTH IO OTHOIICHUIO K OKPYXKAIOIICH NMPHPOTHOU cpele,
COOCTBEHHOMY 3JIOPOBBIO U 3JIOPOBBIO OKPYIKAIOIINX JIFO/ICH; 000CHOBBIBATH U COOJIIOIATh
Mepbl MPOPUITAKTUKA MH(PEKIIMOHHBIX 3a00JICBaHMM, MpaBWia MOBEJICHUS B MPHUPOJEC U
oOecrieueHusi 0€30MACHOCTH COOCTBEHHOM JKM3HENESTEIbHOCTH B  UYPE3BbIYAMHBIX
CUTyallUsIX MPHUPOIHOTO M TEXHOTCHHOT'O XapaKTepa; XapaKTephu30BaTh COBPEMCHHBIC
Hay4YHbIE OTKPBITHS B 00J1aCTH OHOJIOTHY;

pa3BUTHE y OOYYAIOMIMXCA HWHTEJUJIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npolecce 3HaKOMCTBA C BBIJAIONIUMUCS OTKPBITHUSIMU U COBPEMEHHBIMU UCCIIEIOBAHUSIMHU
B OWOJOTMH, pelaeMbIMH €10  MpoOJieMaMH, METOJOJIOTHEH  OMOJIOTUYECKOTO
UCCJIeIOBAHNUA, NPOBENICHUS  OJKCIEPUMEHTANBHBIX  HCCIENOBaHUM,  pEIICHHUA
OMOJIOTMYECKUX 3aJ1a4, MOJICTUPOBAHUS OHOJIOTHIECKUX 0OBEKTOB U MPOIECCOB;

BOCIHUTAaHUE y 00y4aIONIUXCs IIEHHOCTHOT'O OTHOIIEHHUS K KMBOU MPUPOJIE B IIEJIOM H
K OTIEIbHBIM €€ 00bEeKTaM U SIBICHUSAM; (HOPMHUPOBAHUE DKOJIOTHUECKOU, T€HETUYECKON
IPaMOTHOCTH, OOIIeN KyJIbTypbl TOBEACHUS B MPHUPOJE; HHTETPALlUA €CTECTBEHHO-
HayYHBIX 3HAHUN;

npuoOpeTeHue 00yJarOIIMMHUCS KOMITETEHTHOCTH B paImoHaTbHOM
MPUPOAOIIONB30BaHNN (COOMIOICHNE TPAaBUI TOBEACHUS B TMPUPOJE, OXPaHBI BHUJOB,
AKOCUCTEM, OMOCc]ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBSI U 3I0POBBSI OKPY>KAIOIIHNX
mone (cobmromeHuss Mep NpoHIAKTUKK 3a0osieBaHUM, oOecrnedeHre O0e30MacHOCTH
KU3BHEJEATCTPHOCTH B YPE3BBIYAWHBIX CHUTYyalMSX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) HAa OCHOBE WCIIOJNIb30BaHMUS OWOJOTMYECKUX 3HAHWMM W YMEHUHA B
MMOBCEIHEBHOM KHU3HU;

CO37aHWe YCJIOBHHA JJIsi OCO3HAHHOTO BHIOOpa OOYYAOIIMMUCS WHIWBHIYATHHOU
o0pa3oBaTeIbHOM TPAEKTOPHH, CIOCOOCTBYIOIICH MOCIEAyIomeMy MpodecCHOHATEHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUY C MHANBUAYaTLHBIMU HHTEPECAMH U MTOTPEOHOCTIMU
peruoHa.



OO1ee ynciIo YacoB, OTBEICHHBIX HA U3YYCHHE OMONOrMH Ha YrIyOJIeHHOM YPOBHE
cpeaHero obmiero obpazoBanus, coctapisier 204 yaca: B 10 xkimacce — 102 gaca (3 yaca B
Henemo), B 11 kmacce — 102 gaca (3 yaca B HEJEIIO).

OT6op opraHuzalMoHHBIX (GOPM, METOJOB U CPEACTB O0OydeHUs OUOJIOTUU
OCYIIECTBIISIETCSI € YYE€TOM CHenupUKA €ro CoAep)KaHWs U HANpaBICHHOCTH Ha
NpOJOJDKEHHEe  OMOJOrMYecKoro  oOpa3oBaHusi B OpraHu3alusX  CpPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

OO0s3aTenpbHBIM  YCJIOBUEM MpU OOy4YeHHHM OHOJOTMM Ha YriayOJEéHHOM YpOBHE
ABIISIETCS TPOBEACHHE JaOOpaTOPHBIX W TpakTHdeckux pabor. Takxke ydactue
OOyJarolIMXcss B BBINIOJHEHUH TMPOEKTHBIX M y4eOHO-UCCIIEeNOBATENbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEJCNACTCS YYHUTEIEeM Ha OCHOBE HWMEIONIMXCS MaTepHalbHO-
TEXHHYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMoJIOTUsS — KOMILIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBs3zanHbie ¢ Ouosoruei. 3HaueHUE OWOJOTHUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apseii, I'. Mennens, B. U. Bepuaackuu, U. I1. T1laBnos, . 1. Meunuxos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBONCTBA KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHUCTEM: MOJEKYJSIPHBIMA, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nu3ydaromre »XKuBble CUCTEMBI HAa Pa3HbIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runore3a. [lonsitue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBbIE MPHU3HAKU KU3HWUY», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME  JUIsl  TMPOBEJCHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — crTpykTypHO-QYHKIIMOHANbHAs €IWHHUIIA JKUBOro. McTtopus
oTKpbITUs KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, uddepeHnnanbHoe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MHUKPOCKOI»,
«Hcropus pa3BUTUS METOAO0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IIpakTuueckass padora «l3ydeHue METOAOB KJICTOYHOM OHOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHe B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperyisinui. MuHepalbHble BEIECTBA KIETKU, UX OMOJIOrHYecKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KIETKU. buosormdeckue mnoaumMepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Monekysnbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [UCaXapubl, OJUTOCaXapu/ibl U MOJIUCAXAPUIBI.
O6mmii 1IaH CTpO€HHd W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodunsHO-rUAPOdoOHBIE cBOMcTBa. Kilaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. OO1me cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunnun komminementapHoctu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanbs. Mecronaxoxxaenue u ouonornueckue pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYL U UX HENPUPOOHBIX AHANLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer n cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy», «HyKIEeMHOBBIE KHCIOTBI»,
«Ctpoenue monexkyinbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoThueckas U mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
Oco0OeHHOCTH CTpOeHUs TeTepoTpoHONM U aBTOTPOPHON MPOKAPHUOTUUYECKUX
KJIETOK. MecCTO U pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NIEPBUYHBIA M BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomma3zma. [uto30me. [lutockener. JIBmxenue muroraasMbel. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoua0B KieTkd. CTpoeHHe TpaHyJISIpHOrO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. Cunrte3 pacTBOpuUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyosn pacTutenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYyHKIMH MUTOXOHIpUN | 1actui. llepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmai.
MukpodunameHTsl. AkmuHogvle Muxkpoguiamenmol. MBbIIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06oaouku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxembl: «CTpoeHHE SYKapHMOTHUYECKOW KiIeTkn», «CTpoeHwme
KUBOTHOU  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHwme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

Jlaboparopnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe oOecrneueHne KiIeTku: npespamenne ATD B
OoOMEHHBIX TIporeccax. DepMEHTATHBHBIM XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliecce
doTocunTe3a. CBeToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca. u CAM-munor
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIHNE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YyAUTEIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOmeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ouonorndeckoro okuciaeHus. [{ukmudyeckue peakmuu. OKUCTUTEIBHOE
dbochopunrpoBanue. IHepeus membpanno2o epacuenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. [Ipuctnn, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYy/IOBaHUE MAJisi HMPUTOTOBJICHMS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHIa BOJOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX.

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu mMarpuuHoro cuurte3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEAKIIMAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancmsius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OmocunTese Genka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKApUOT M 3YKApHOT. Peryndiusi akTUBHOCTHM T'€HOB Yy NpOKapuoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycel — HexieTounbie (OpMBI )KU3HU B 00IuraTHbie apa3uthel. CTpoeHHe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, XUBOTHBIX, pactenuii. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
Ipoepammupyemvole hynxkyuu 6eaxkos. Cnocobvt 00CmasKu 1exapcms.



JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounslii 1wk, ero mnepuoabl M perynsuusa. Wutepdaza um Mutos.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiit cunre3 JHK — pemnmukanuda. IlpuHnuner perumkannu JTHK:
KOMIUIEMEHTApPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJIIENbHOCTD.
Mexannsm perummkauuu JJTHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omonoruunbie Xxpomocombl. [lonoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe sapo, XxpoMocombl, (DyHKIIMOHaIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepun, apxew, OJHOKJIETOYHbIE TpPUOBbI, OJHOKJIETOUYHbIE
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.



B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJAINAS, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PAacMoJIOKEHHS TKAHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli W BHYTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlIeuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEeBAapUTEIbHOrO Tpakra. [IumeBapurensHbie xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcopT BELIECTB y OpPraHW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTEHHUM.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHocCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMBI MMO3BOHOYHBIX XKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIJAEIUTEIBHON cUcTEMamMu. Boelaenenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHune u (QpyHKIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOYM Yy YEJIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pAacCTEHUM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBI UMMYHHUTET. BpoXn€HHBIH W TPHOOPETEHHBIN crerupuyecKuit
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocte UM perymsanus |y  opraHusmoB. Pasznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpakumMocTe W perymauus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U HSHIOKPUHHOW cucTteM. [umoranamo-runodusapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHE
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue credis»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CHUCTEMA,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue O0XAeBoro uepssi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6GopynoBaHuEe: CBETOBOM MHUKPOCKOIN, MHUKpOIpenapaThl OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTeIbHBIX JIBUKEHUN, MOJICTTU TOJIOBHOTO MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

dopMbl Pa3MHOXKEHHS OpraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornyeckuii cMpici
Melo3a M TO0JIOBOro mpouecca. Melo3 U ero MecTo B KHU3HEHHOM LIHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocOOBI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyuss mopgoecenos u mooderu mopgoeenesa. Cramum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsiiusi). 3aKiiajika OpraHoB U TKaHEH U3 3apOABIIIEBBIX JTUCTKOB. B3anmHuoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(aKTOpPOB OKPYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTaomOpuoHanbublii mepuon. Ilpsimoe u
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO



pa3BUTHA, UX PACHpPOCTPAHEHUE B MPUPOJAE. THUIBI POCTa KUBOTHBIX. DaKTOPHI
PETYJISIIUU POCTA )KUBOTHBIX U 4esoBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIIETKH U crepMaro3onja», «OCHOBHbIE CTaAuu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsIH OJHOJOJBHBIX U JIBYIOJIBHBIX pACTeHUIN», «KU3HEHHBIN LUKII
MOPCKOM  Kamyctbl», <« Ku3HeHHbIH 1UKI MXa», <OKW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTPOEHHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hcropust cTaHOBIEHHUS W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE =~ METOJIbl ~ TE€HETUKU:  TUOPUIOJIOTUYECKHUM,  IUTOJOTUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl reHeTUKNY», «CXeMbI CKpeIlIuBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3ust rudpUI0B nepBoro nokojieHus. [IpaBuno goMmuHupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. TpeTuil 3akoH MeHenst — 3aK0OH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACJIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotun kak uesnocTHas cucrteMma. [ImenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM aJuleu3M. B3auMoaencTBHe HeaJUIeJIbHBIX T'€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, MOBEACHUS W KOTHUTUBHBIX ()YHKIIUMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodpunb», «KapuoTtunm NOTUIBDY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpalMd CLETUIEHHOrO HAcJleJOBaHUsl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (OpMUPOBAHUH
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTannoHHass W3MEHYMBOCTb. Buabl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTHYECKHUX PII0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. N. BaBuios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».



O6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUISIPbl KOMHATHBIX PacTeHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
0one3HH 4YenoBeKa. boJIe3HM ¢ HAcHeICTBEHHON MpepacioioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmumer 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl M3yUEHHS] TCHETUKH
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpoOUCXOXKIEHUS © MHOro0Opas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Meronpl ceneKnuoHHON paboThl. MCKycCTBEHHBIM OTOOp: MACCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKUMOHHOW  paOoThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX



¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas rUOpUIN3aLIHSL.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3enéHas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamu CenlbCKOXO03AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «OTnanéHHas rudpuauzanus», «MyrareHesy.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJIEKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCHOIb3yeMble B OHOTEXHOJOTMM, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHoJorui. [Ipon3BoacTBO OenKa, aMUHOKUCIIOT U BUTAMHUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK M TKaHEW pacTeHUN U
KUBOTHBIX. Kpuobanku. ComaTtuueckas rubOpuau3anuss M COMATHYECKHI
sMOpuorene3. Mcnonb3oBaHWe TramiougoB B CeJleKUUM pacTeHuid. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpomMocOMHasi M TeHHass WHXKeHepusa. VICKyCCTBEHHbI CHHTE3 TI€HA U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas nudposas meaumnuna. [1P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHHS KOMILJIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycranoBieHne MOJIEKYISPHBIX MEXaHH3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHass HHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIETI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBmuBaeT TpeOOBAaHUA K pE3yJbTaTaM OCBOCHUS
00yYaroIIMMHUCS TIPOrpaMM CpeaHero oOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeETanpeMETHbIC U MPEIMETHBIC.



B cTpykType MHYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOTPAMMBI TIO OHMOJIOTHH
BBIJICTICHBI CIIEAYIOUINE COCTABISIOUINE: OCO3HAHNWE OOYYAIOIMIMMHUCA POCCHICKOM
TPaXIAHCKON WIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEIIEHOCTH
U CaMOOIpENENCHUIO, Haluyue Momugayuu K OOydeHUI0  Ouoiorum,
yeneHanpagienHoe pazeumue BHYTPEHHUX YOCKICHHH IUYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTCH W MCTOPHYCCKUX TPAAMIMK pPa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATEIBHOCTH IICHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, MPHUCYIIUMH CHCTEME
OMOJIOTMUECKOTO  O0pa3oBaHUs, Haluuue NPABOCO3HAHUS  DKOJOTHUECKON
KyJIBTYPBI, CHOCOOHOCU CIMABUMb TIETTN U CTPOUTH )KU3HCHHBIE TIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOCHUS MIPOTrPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YyYEeOHOW M BOCHHMTATECIBHOW JESITCIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCHHUCKUMHU COIMOKYIbTYPHBIMH, UCTOPUUYECKUMH U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMH, MPUHATHIMH B OOINECTBE NpPaBHJIAMH M HOPMaMH
TIOBEJICHUSI W CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHHWS, CAaMOBOCIUTAHHUS W
CaMOpa3BUTHS, Pa3BUTHS BHYTPCHHEH TMO3WIMK JIMYHOCTH, NATPUOTHU3MA |
YBOXCHHUS K 3aKOHY W MPABOIOPSIKY, YEIOBEKY TPy/aa M CTapiieMy MOKOJICHHUIO,
B3aMMHOTO YBa)XCHUS, OCpPEKHOT0 OTHOIICHHUS K KYJIBTYPHOMY HACJICAHIO H
TpaauIMsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit denepanuu, npupoge u
OKpY’KaroImeu cpene.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS YyueOHOro mnpeamera «buomorusy
JOJDKHBI OTPa’KaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTALMW, TMO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IICHHOCTSIM POCCHICKOTO OOIIEeCTBa, pacIIUPEHHE >KU3HEHHOTO
OIBITa W ONBITA JEATEIHHOCTH B TPOIECCE PEaTM3allid OCHOBHBIX HaIpaBICHHM
BOCIIUTATEIILHOMN IEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaIaHCKOT0 BOCIUTAHNS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUN 00YUAIOMErocs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOSI3aHHOCTEH, YBa)KEHUE
3aKOHa W MPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATETLHOCTH TPU CO3JTaHUH
y4eOHBIX MPOEKTOB, PEHICHUN yUEOHBIX M TO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUU
OMOJOTUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ONPENENATh COOCTBEHHYIO TMO3UIMIO IO OTHOIICHHUIO K
SIBIICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;



YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIOJIEH C Pa3HBIMHU YOCKICHUAMU, KYJIbTYPHBIMU IICHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLECCE COBMECTHOTO BBIIIOJIHEHUS
y4eOHBIX, T[I03HABATEIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXXUTEIbHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJOTUYECKOTO COIePKAHUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUUCKOU IPaXIaHCKON UJIEHTUYHOCTH,
NaTpUOTU3MA, YBaXEHHS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM KpaH, CBOWO PoauHy, CBOM $A3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJIbI,
JTOCTHKEeHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHM, TOHUMAHUS 3HAYCHHS OWOJOTMHM B TIO3HAHUHU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uzaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYNb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHMUE JyXOBHBIX IEHHOCTEN POCCUUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoJ0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs ACTETUKY OBITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

MIOHMMAaHWE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW MMPUPOJBI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, (POPMHUPOBAHUS KYJIBTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

MOHMMaHWE W pealn3alus 3J0pOBOTO M 0Oe3omacHOro o0pa3a KU3HU
(3mopoBoe  TMUTaHUE, COOJIIOJACHUE TUIHMEHUYECKUX MpaBUI U HOPM,



cOaaHCUPOBAHHBIN PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXUYECKOMY 3/I0POBbIO;

MOHMMAHWE I1[EHHOCTU TMPaBUI UHIUBUAYATBHOTO M  KOJJIEKTHBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYaAIIUSIX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00uU¢E;

TOTOBHOCTh K AaKTHUBHOW JIESITEIBHOCTH TEXHOJOTUYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJIHSITH TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3nuuHbIM cepam mpodeccuoHanbHON AESATEILHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peaiu30BbIBATH
COOCTBEHHBIE KU3HCHHBIE TIJIaHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWUI0O W CaMOOOpa30BaHMIO Ha
POTSHKCHUH BCEH JKU3HU,

7) 3KOJIOTHY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYyIleCTBOBaHUS;

MOBBIIIEHUE YPOBHS DKOJOTHYECKON KYIbTYypbl: MPHOOPETEHHE OTIBITA
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI IJIs
OKpY’KaroUIen Cpelsl;

OCO3HAaHHE TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOJieM W IMyTed HuX
peleHus;

CITOCOOHOCTh HMCIIOJIB30BaTh MPHOOpPETaeMble TPH H3YYEHHH OHOJIOTHH
3HaHMSI W YMEHHUS TPU PEHICHHH TpoOJieM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOAOIIONB30BaHUEM  (COONIIOICHWE  TPaBWJI  TIOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOoCchepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKpYKaroUeu
MPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUATHBIC SKOJOTHUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAILIATH UX;

HAJIU4HUE Pa3BUTOrO SKOJOTHMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYIbTYpHI,
ombITa NEeATEeNbHOCTU HKOJIOTHYECKOHN HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOUN NEATEIbHOCTH HKOJIOTHUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUSA:



c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSA HAYKM M OOIIECTBEHHOUN MPAaKTHUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KakK CpeACTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U MMO3HAHUS MUDPA;

noHuMaHue crnenuduku OHOJOTUM KaK HayKd, OCO3HaHUs €€ poJih B
dbopMUPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
MpeCTaBiIeHUs 00 OKpYKalollleM MHUpE KaKk O €JIMHCTBE MPHUPOJbI, YEIOBEKa U
oO1iecTBa, B TO3HAHWU MPHUPOJTHBIX 3aKOHOMEPHOCTEH M pelIeHUH MpodiieM
COXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTU OHWOJIOTHUU ISl COBPEMEHHOM IMBUIIU3AIUU:
oOecrieyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEUIIMHBI, CO3JaHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peniaTh  PecypcHble  MPOOJIEMBbI  Pa3BUTHUS
YeJI0BEUeCTBa, MOMCKA MyTeH BBIXOAA W3 TII00AIBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHus: mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAIllMOHATBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX pPecypcoB W (OPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OUOJOTMUECKUX 3HAHUW B IEIAX
NOBBILIEHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4YHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TpaMOTHOCTU OOydYarommxcs, GopMHpyeMOit
IpU U3y4YEHUU OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAHHS [UIsl aHalu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUPA U MPOUCXOASAIINX B HEM U3MECHECHH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKIIOYEHHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIUXCS TAHHBIX C LEBIO MOTYYEHHUs TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHMOJOTUYECKUE 3HAHUA IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JHESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MIPOEKTHYIO U HCCIEI0BATEIBCKYIO IS TENbHOCTh UHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO W
caM000pa30oBaHUIO0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHWWA 1O OHOJOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYaAIOIIUXCS
MEXKIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIE MOHSITHUS, OTPAKAIOIIUE
LEJTOCTHOCTh HAy4YHOW KapTUHBI MHUpa W CHEeUU(PUKY METOJ0B IO3HAHMUS,



HCIIOIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPTus, SIBICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIN (paKT, MPUHLUIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUS,
uccieoBaHue,  HaOMIOJEHUE,  HM3MEpPEHUEe, OKCIEPUMEHT U JApPYrue);
YHUBEpCaJIbHbIe yueOHble JeHCTBUS (IIO3HABATEbHbIE, KOMMYHUKATHUBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHuE (G yHKUIHOHATBHOM
IPaMOTHOCTH M  COLIMAJIBHOM KOMIIETEHIMH OOYy4YaromMXCs; CIOCOOHOCTD
oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHBIE MEXKIUCIUTUTMHAPHBIE,

MHPOBO33PCHYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC ydeOHBbIC JCHCTBUA B
IT03HABATEJILHOW U COLIMATIbHOM MPAKTHUKE.

B pesynbrare wm3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuvatouierocs OynyT cGhOpMHpPOBaHbI TO3HABaTENIbHbBIE
YHUBEPCAJIbHBIC yUeOHBIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC
JCUCTBUSA, PETYISATUBHBIC YHHUBEpPCAJIbHbIC Yy4YeOHBIC JEHCTBHS, COBMECTHAs
JESATEILHOCTD.

MeranpeIMEeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
0o0pa30BaHUs JJOJDKHBI OTPaXKaTh:

Osiaaenune YHHBEPCATbHBIMHA y4eOHBIMHU MO3HABATEJLHBLIMH
JeHCTBUSIMM

1) 6a30Bble JJOrHYEeCKHe TeCTBHS:

CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpoOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOSCHUM 3HAHUW TPUEMBI JIOTHYECKOTO MBINIICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCUpUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACISTh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU TTOHATHSIMH);

OTIpENeNATh LIeNM JACATEIbHOCTH, 3ajaBas mapamMeTpbl W KPUTEPUU HX
JTOCTHXKCHUS, COOTHOCHTH PE3YJIBTAThI ICSITCIIPHOCTHU C TTOCTAaBJICHHBIMH IIEJISIMU;

UCITOJIH30BaTh OMOJIOTHYECKUE MMOHATHS ISl 0OBSICHEHUS (PAKTOB U SBICHUUN
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE PACCYXJICHHMS (MHIAYKTHBHBIC, JEIYKTHBHBIC, 10
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS B paccMaTpPHBAEMBIX
SBIICHUAX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHS;

PUMEHSTH CXEMHO-MO/IENIbHEIE cpeacTBa JUIS peACTaBICHUS
CYIIECTBEHHBIX CBS3¢H M OTHOIICHHWH B M3yYaeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  IMPOTHBOPEYHMM  Pa3HOrO  pPoOJaa,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IIAH PEIICHHUS MPOOJEMBbI ¢ YYETOM aHAIM3a HMEIOIIHXCS
MaTepHUalIbHBIX U HEMaTepHUaIIbHBIX PECYpPCOB;



BHOCUTbH KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH MOCIEACTBUI JAESTEIbHOCTH;

KOOPJMHUPOBaTh W  BBIIOJNHATH paboOTy B  YCIOBHUSX peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 06a30Bble HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIa/I€Th HABbIKAMU YYEOHO-UCCIIEI0BATENbCKON U IPOEKTHON IE€ATEIbHOCTH,
HaBbIKAMHM  pa3pelieHus npodsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY MOMCKY METO/IOB PEIICHUS TPAKTUUECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh PAa3jIMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHI0 HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluH, NPeoOpa3OBaHUI0 U TMPUMEHEHHIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX U COIIMAIBHBIX MPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TIOHSITUSIMU U METOJIaMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
JESTENBHOCTU U )KM3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIJIBUraTh TUIOTE3y €€ pelIeHHs, HaXOJWUTh apryMEHThl IJIs JI0Ka3aTelbCTBA
CBOMX YTBEP)KJI€HUI, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUIeHUs 3a7aud pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYAallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH 1I€JIEHAIIPABICHHBIM IMOUCK IEpPEeHOCa CPENCTB U CIOCOOOB
AecTBUA B IPO(hecCHOHANIBHYIO CPENY;

yMEThb MEPEHOCUTh 3HAHUS B IO3HABATENIbHYI0 M MPAKTUYECKYIO 00JacTu
KU3HEEATEIBHOCTH;

YMETb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE WJEW, MpPEUIaraTb OpUTMHAIbHBIE MOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, TOMYCKAIOINE albTEPHATUBHbIC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpManuu (TeKcTe yueOHOTro
nocoOusi, HAy4YHO-TIONMYJAPHOM JUTepaTtype, OHOJOTHYECKHX CIOBapsAX U
CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHeTe), aHaIM3UPOBATH
MHGOPMAIUIO PAa3TUYHBIX BUAOB M (HOPM MpPENCTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEPOTUBOPEUYHUBOCTb;



(opMynHpOBaTH 3aMpPOChl U NPUMEHITh PA3IMYHbIE METOABI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOIB30BaHUA WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSAATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  Npe/CTaBICHUS
Oouonornyeckoil nHbopmauu (cxemMbl, rpaduKk, UArpaMMbl, TaOIHIIbI, PUCYHKH
" 1ipyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Ouonornyeckoil HMHPOpMaLMEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEeMaTUYECKUE 3HAKU U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpY, HOMEHKJIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU A€HCTBUSIMH:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHHU MO CYIIECTBY OOCyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYIHMX yYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacmo3HaBaTh HeBepOaJdbHBIE CpeacTBa OOIIEHUs, MMOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JI0JEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECEIHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI IPH peNIeHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX IEHUCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh  I[€JIM  COBMECTHOM  JEATENbHOCTHU, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKIOTO Yy4YaCTHUKA KOMaH/Abl B
o0l pe3yapTaT Mo pa3pabOTaHHBIM KPUTEPUIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATErMUYECKOE TMOBEACHHE B PA3IMYHBIX
CUTYaIUsX, TPOSIBISATH TBOPUYECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA JUIS BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HCHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOMX JICCTBUSIX W MOCTYIKaX MO OTHOIICHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJILHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISTH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JEATEeIbHOCTH Y )KU3HEHHBIX CUTYyaIUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIeNaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIaCTIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 00pa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JI€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWM, MCTIOIb30BaTh MPUEMBI PEQIICKCUU I OLICHKH CUTYyalllH, BbIOOpa
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX MpH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTaThl OCBOEHHUS COJEpXKAHUS Y4eOHOTO MpeaMeTra
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmornd. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUIO, UHTEPIIPETALIMM U MPEOOPa30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIArarolue OHONIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT W Pa3BUTHE), OUOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHS  KYJIbTYpHBIX  pPAacCTCHH),  3aKOHBI
(emnHOOOpa3Msi MOTOMKOB TMEPBOTO TOKOJICHUS, PACHICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLATIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCICOBAaHUSAX JKMBBIX OOBEKTOB (OMUCAaHWE, W3MEpPEHHE,
HaOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJICNATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
OakTepuid, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM



OpraHOB pAcCTEHUM, >KUBOTHBIX, YEJIOBEKa, IPOLECCOB KUZHEIEATEIbHOCTH,
MPOTEKAIOUIMX B OPraHU3Max PacTeHHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNn3M), NPEeBpPALICHUSI YHEPTUHU, OPOXKEHHUS,
aBTOTPO(HOTO U reTepoTpOPHOro TUIIOB MUTAHUSA, (POTOCMHTE3A U XEMOCHUHTE3A,
MHTO3a, Mel03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIEHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJbHOTO  pa3BUTUSl ~ opraHu3Ma  (OHTOIreHe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMIAMHU KIETKH M HUX
(YHKIUSAMH, CTPOCHHUEM KIETOK pa3HbIX TKaHEH W MX (QYHKIUSAMHU, MEXIY
opraHaMud M CHCTEMaMu OpraHOB Y pPAaCTeHH, >KUBOTHBIX W 4YEJOBEKa U MX
(GYyHKIUAMH, MEXAY CUCTEMaMU OpPraHOB M UX (DPYHKIHUSAMHU, MEXKAY H3TarnaMmu
oOMEeHa BEelIEeCTB, ATalaMu KJIETOYHOI'O IIMKJIa U )KU3HEHHBIX [IUKIOB OPraHu3MOB,
sTanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
dakTopamu cpepl OOUTaHUS;

yYMEHHE BBIABIATH OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JIOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOIIECCaMU U SIBICHUSMU, J€aTh
BBIBOJIBI M IIPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE U TPAKTHYECKHE PaldOThl, COOMIOAATH
npaBuia Ipu pabore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh HMX IKCIEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYs LETb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJIYYCHHBIC
PE3yNbTATHI U JICNIaTh BHIBOBL;

YMEHHE y4yacTBOBaThb B yueOHO-HCCIIEOBATENbCKON paboTe Mo OHOIOrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HbIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYCHHBIE  PE3yNbTaThl HAa  YUYEHHYECKHUX
KOH(DEpeHIHsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
obmactu  OuomorMMd W MEAMIMHBI  (KJIOHHPOBAaHME,  HMCKYCCTBEHHOE
OIUTIOIOTBOPEHME, HANPABIECHHOE M3MEHEHHE I'€HOMa M CO3/laHHE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymier mnpodeccruoHaabHOM
JEeSATENbHOCTH B 00JIacTH OWOJIOTMM, MEIWULHUHBI, OMOTEXHOJOTHH, BETEPUHAPUH,
CEJIbCKOr0 XO34KCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YIayOasTh NO3HABATEIbHBIN
MHTEpEC, HAIMPaBJICHHBIA HA OCO3HAHHBINA BBHIOOP COOTBETCTBYIOLIEH mpodeccuu u



MPOJOJDKEHUE OHOJOTrMYecKoro oOpa3oBaHHMS B OpraHu3alUsX CpeaHero
po¢eCCUOHANILHOTO U BBICIIIETO 00pa30BaHUs.

[IpeametrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buomorus» B 11
Kjlacce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTUM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBl MHUpa, B TMO3HAHUM 3aKOHOB TMPHUPOJBI M PEHICHUU HKOJOTUUECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
IPUPOIOTIONIB30BaHMS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIIEHUSI K TIPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOEeKHbIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMOM OMOJOrMYECKUMX 3HaHWM, KOTOpas BKIIIOYAET
ONpeJieieHus] W TMOHMMaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOCcHCTeMa, Ouocdepa), OHMOIOrHUECKHE TEOPHUH
(aBosrortnonHas Teopus Y. JlapBuHa, CUHTETUUECKAs TEOPHUS DBOJIOIMH), YUSHUSI
(A. H. CesepiioBa — o myTsiX U HampaBieHusx sBontonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabieBoro cxoxacrea K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
9KOJIOTUYECKON MNHUpaMUIbl SHEpruu), rumnore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BIJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4yHOrO0  IO3HAHWI,
UCIIOJIb3YEMBIMU B OMOJIOTHYECKUX UCCIEOBAHUSIX JKUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, JKCIIEPUMEHT), CIOCOOAMH BBISABICHHS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIACIATH CYIIECTBEHHbIC TNPU3HAKUA: BHUIOB, OHOTEOIICHO30B,
DKOCUCTEM U Ouocdepsl, CTAOWIM3UPYIOIIETO, IBIXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT O otbopa, aJJIONATPUUYECKOTO U CUMITATPUYECKOTO
BUI000pa30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOMTaHUs, YepeOBaHMS HAIPABICHHMA
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHUE YCTAHABIWBATH B3aMMOCBS3M MEXKIY [MPOLECCAMHU HBOJIOLUH,
JOBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX 3KOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MIPUCITOCOOJICHHOCTh BHJIOB K Cpejle OOWTaHUs, aOMOTHYECKHMX M OHMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBSI3€il OpraHu3MOB B  COOONIECTBaX,
AHTPOINIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEN MECTHOCTH;

YMEHUE HCIMOJIb30BaTh COOTBETCTBYIOLIME APTryMEHTHI, OHOJOTHUYECKYIO
TEPMUHOJIOTUIO M CUMBOJIMKY JJIsI JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB Pa3HBIX



CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U Cpe/Ibl OOUTaHUs, EAMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHs MHOT000pas3wsi BHUIOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBRA;

YMEHUE pelIaTh OMOJOTUYECKUE 3a/1a4H, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBICHHUSIMH, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3YyIbTaTOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTte ¢ ydeOHbIM U J1a00paTOpPHBIM 000PYI0BAHHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHHBIMU
cpeacTBamu, (GOpMYyIHpPYS 1EeNb HCCIEAOBAaHUS, aHAIM3UPOBATH TMOJYyUYECHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B YyueOHO-UCCIEI0BATENbCKON paboTe Mo OHOJIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(pEpEHIUSX;

yYMEHHE OIEHUBATh TUIIOTE3bl U TEOPHUU O MPOMCXOKICHHUH )KU3HU, YEITIOBEKA
M YEeIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MPEeIOTBPALICHHS
r1o0aabHbIX U3MEHEHHUH B Ouocdepe;

yYMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEJIBCKOTO XO3SHCTBA, NHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA WHTEpEC, HAINpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJIOrMYecKOro 00pa3oBaHUs B OpraHU3AIUAX CPEIHETO MPOo(EeCCHOHAIBHOTO H
BBICITIIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoasubie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbi€e cuCTEMBI U UX U3yYEHUE 2
3 Buonorus xinetku 2 0.5
4 X¥UMHU4YecKash OpraHu3aiys KIeTKN 10 1
5 Crpoenue u GyHKINU KIETKU 8 2
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanusanus eé B KIETKe '
Kv3HEeHHBIN UK KIETKU 6 1
Crpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHUYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHomorust U CHHTETHYECKass OMOJIOTHS 4




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IIpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 Buonorus kak KOMITIEKCHAs HayKa U KaK 1
4acTh COBPEMEHHOT0 00IIecTBa
JKuBbI€ CMCTEMBI U KX CBOMCTBA 1
YpoBHEBast OpraHU3anusl KUBBIX CHCTEM 1
4 HcTopust OTKPHITHS ¥ U3YUEHHUSI KIICTKH. 1
Kiterounas teopust
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «/3ydeHne MeToI0B KJIETOYHOU OMOJIOTHH 1 05
(xpomatorpadus, anexTpodopes, '
muddepeHnnanbHOe HEHTPUGYTUPOBAHUE,
[T1IP)»
6 XUMUYECKUI COCTaB KIETKU 1
7 MunepanbHbIe BeIECTBa KIETKH, UX 1
Ouonoruyeckas poiib
Opranuyeckue BeIIecTBa KJIETKH — OEIKU.
8 JlaboparopHas pabota «OOHapyx)eHUE 1 05
0€JIKOB C OMOIIBIO KAUeCTBEHHBIX '
peaxkuuin»
9 CoiicTBa, K1accupuKanys u GyHKIUH 1




0O€eIIKOB

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBO/IbI

11 Opranuyeckue BEIIeCTBA KJIETKU —
JTVITTH TG
Hyxneunossie kucnorsl. JJHK u PHK.

12 JlabopaTtopHnas pabota «lccnenoBanue 05
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 '
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpudocedarsr (HTD)

14 Cexsenuponanue JJHK. Metoabl
TCHOMHKH, TPAHCKPHUIITOMHKH, IIPOTCOMUKHN

15 MeTompl CTPYKTYpHOU OHOJIOTHN

16 Tuner knetok. [IpokapuoTrdeckas KieTka
CtpoeHue s3yKapuoTHYECKOUN KIIETKHU.

17 [IpakTrueckas padota «M3ydeHne cBOMCTB 0.5
KJIETOYHOI MeMOpaHbI»

18 [ToBepxXHOCTHBIN anmapar KJICTKH
OnHoMeMOpaHHbIE OPraHOU Bl KIIETKH.

19 [IpakTuueckas pabora «3ydyenue 05
JIBUKEHHS [IUTOTUIA3Mbl B PACTUTEIBHBIX '
KIIETKax»
[TomyaBTOHOMHBIE OPTaHOUIBI KIETKU:

20 MUTOXOHAPUH, mnacTuabl. JlabopartopHas 05

pa60Ta «HccnenmoBaHue IIa3MoIn3a U
ACTUIaA3MOJIN3a B PACTUTCIIbHBIX KJICTKAX»




21

HememOpanHbie OpraHou/Ibpl KIETKH

22

Crpoenue u GyHKIUH S11pa

23

CpaBHuUTENIbHAS XapaKTEPUCTHUKA KIIETOK
sykapuort. JlJaboparopHast paboTta
«M3ydeHne cTpoeHus KIETOK pa3JInyHbIX
OpPraHU3MOB»

0.5

24

ACCUMWISIIAS U AUCCUMUIISIIIHS — JIBE
CTOpOHBI MeTabom3Ma. Turbr oOMeHa
BemiecTB. JJaboparopnas padota
«M3ydeHune KaTaTuTHIECKOH aKTHBHOCTH
(hepMeHTOB (Ha mpuMepe aMuIasbl WK
KaTaJiasbl)»

25

depMeHTAaTUBHBIN XapakTep peakuui
KJIETOYHOTO MeTaboau3ma. JlabopaTopHas
pabota «3ydyeHue hepMeHTAaTUBHOTO
paclueryieHus IepoKCcuaa BOAOPOa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTophl ¥ OCIKU-UHTUOUTOPHI

27

ABTOTpOGHBII THII 0OMEHA BEIIECTB

28

doTtocunTes

29

XemocuHTe3. JJaboparopHas paboTa
«CpaBHeH#He mpolieccoB GOTOCHHTE3A U
XEMOCHHTE32

0.5

30

AHa’poOHBIE OpraHu3Mbl. Buasl OposkeHus.
JlaGopatopHas pabota «CpaBHeHHE
MpOIecCOB OPOKEHUS U JIBIXAHUS

31

AdpoOHBIE OpTraHU3MBbI. JTaIbI
SHEPreTHUECKOro oOMeHa




DHeprusi MEMOPaHHOTO TPaIMEHTA

32 1potoHoB. Cunre3 AT®: pabora
npoToHHOM AT®-cuHTa3bI
33 Peakiun MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunslil cuate3 PHK
35 Tpaucnsus u e€ Tarbl
36 Konnposanne amuHokucior. Pois
pubocom B OnocuHTe3€e Oenka
37 Opraau3anys TeHOMa y IPOKapUoOT U
AYKapHOT
38 MonexyssipHbIe MEXaHU3MBI SKCTIPECCHA
TCHOB y DYKapHuOT
Bupycbl — BHekJeTOUHbIE (GOPMBI KU3HU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3nanue MO BUpycay
40 BupycHble 3a0607eBaHus YeIOBEKa,
KUBOTHBIX, PACTEHUN
41 HanorexHosornu B OMOJIOTUN U MEIULIMHE
42 ’Kv3HEeHHBIN UK KIETKU
43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora
44 «3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpernaparax»
45 Jlenenue KIETKH — MHUTO3
Tumns! kieTok. KaprokuHes ¥ HTUTOKUHES.
46 JlaGopatopHas pabota «HaGmoeHue 0.5

MHUTO34a B KJICTKaX KOHYHUKA KOPCIIKA JIyKa




(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryunsanus ;kM3HEHHOTO LIUKJIA KJIIETOK 1

48 OpranusMm Kak equHOe 11eJI0e 1

49 Txanu pacrenuii. Jlaboparopras pabora 1 05
«M3ydyeHne TKaHEeH pacTCHUIN '
TxaHM KUBOTHBIX U YEJIOBEKA.

50 JlabopaTtopHnas pabora «3yyeHue Tkanen 1 0.5
KUBOTHBIX)»
Opransel. CucreMsl opraHos. JlaboparopHast

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB 1

53 JIBM>KEeHHME OpraHu3MOB 1

54 [Turanue opraHu3MoB 1

55 [MuTanue MO3BOHOYHBIX )KHUBOTHBIX. 1
[MumeBaputenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB 1

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeloBeKa

58 TpancmopT BeliecTB y OpraHu3MoB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U YeIIOBEKa

60 Brigenenue y opraHusmMoB 1

61 3amuTa y OpraHu3MOB 1

62 NMMyHHas cuctema 4enoBeka 1

63 Pa3znpaxxumocTs 1 perynanus y 1




OPraHu3MoOB

I'yMopanbHas peryssanus 1 S3HIOKpUHHAS

64
cHcTeMa JKUBOTHBIX M YeJIOBEKa

65 ®opMbI pa3MHOKEHHS OPTAaHU3MOB

66 [TonoBoe pa3MHOKCHHE

67 Meiio3
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHas paboTa 05
«M3ydenue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MHKpOIIpEapaTaxy

69 WNupuBuyanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3

70 3akJaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JTUCTKOB
Poct 1 pazButHe KUBOTHBIX.

71 JlabopaTtopHas pabota «BrisiBIeHne 05
MPU3HAKOB CXOJCTBA 3apOIblIIen '
MTO3BOHOYHBIX KUBOTHBIX)

Pa3zmHOXeHUE 1 pa3BUTHE PACTCHUH.

72 JlabopaTtopHnas pabora «CTpoeHue OpraHoB 0.5
Pa3MHOKEHHUSI BBICIIUX PACTCHHID

73 HcTopus cTaHOBIEHUS U pa3BUTHUS
TEeHETUKH KaK HayKd
OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.

74 JIaGopatopHas pabota «/{po3oduia kak 0.5
00BEKT FeHEeTUUYECKUX UCCIIe0BAHUII

75 3aKOHOMEPHOCTH HACJIEIOBAaHUS 0.5




IpU3HaKoB. MoHOruOpuIHOE
ckpemuBanue. [Ipaktuueckas paborta
"N3yueHue pe3yibTaToB MOHOTHOPHIHOTO
CKpEeILMBaHUs Y 1p030duisl"

]_II/ITOJIOFI/I‘-IGCKI/IG OCHOBBI MOHOFI/I6pI/IIlHOFO

76 1
CKPCIINBAHUS
77 Ananusupyroiee ckperniuanne. HemomHoe 1
JTOMHHHAPOBAHHE
JurnbpuHoe CKpelnuBaHue.
78 [IpakTuueckas padota «3yuenue 1 05
Pe3yJIbTATOB JUTHOPUIHOTO CKPEIIUBAHHS '
Yy Ap030(HITBI
79 [{uToTorMYecKre OCHOBBI TUTHOPHTHOTO 1
CKpEITUBaHMS
80 CuermieHHOe HacJIeI0BaHUE TPU3HAKOB 1
81 XPpOMOCOMHasI TEOPHS HACIICICTBEHHOCTH 1
82 I'eneTuka mosa 1
83 T'eHoTun Kaxk 11eJI0CTHAS cUcTEMA 1
84 ['eneTnyeckuii KOHTPOJIb PA3BUTHS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKa
85 H3meHunBOCTH TPU3HAKOB. Bribl 1
H3MEHYHNBOCTH
86 MoaudukanroHHas 3MEHUYNBOCTh 1
BapuanmonHslii psa v BapuaiuoHHas
87 kpuBas. JlabopaTopHas pabora 1 05

«HccaenoBanue 3aKOHOMepHOCTeﬁ
MO,[[I/I(I)I/IKEII_[I/IOHHOI\/’I U3MCHYMBOCTH.




[TocTpoeHnne BapHallMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

88

TI'enoTunmyeckas N3MEHUYNBOCTb.
KoMOuHaTuBHast H3MEHYHUBOCTE

89

MYTaIII/IOHHaﬂ U3MCHYHNBOCTBD.
[IpaxTnueckas pabota «Myrtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

90

3aKOHOMEPHOCTH MYTAaI[MIOHHOIO IIPOLIecca.
OnureHeTHKa U SITUTe€HOMUKA

91

I'enetuka yenoseka. [IpakTuueckas pabora
«CocraBiieHUE U aHAJIU3 POJO0CIOBHOI

0.5

92

MeTo bl METUITMHCKOU T'€HETUKU

93

3HayeHNEe MEOUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICUCHUH T€HETHICCKUX
3a00JIEBaHUI YEJIOBEKA

94

OcCHOBHBIE IOHATHUS CEJIEKIIUH.
Jlaboparopnas pabota «3yuenue coptos
KYJIbTYPHBIX PACTE€HUN U MOPOJ JOMAITHUX
KUBOTHBIX)»

0.5

95

MeTompl ceneKIIMOHHON PabOThI.
JlaboparopHas pabota «3yuenue MeTo10B
CEJICKIIMU PACTECHUI

0.5

96

JlocTrKEeHMs CENEKIUN PAaCTEHUN U
KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHue, U3y4eHUE U UCTIOTIb30BAHHE
TE€HETUYECKUX PECYPCOB




buotexnonorust kak Hayka U OTpacib

98 npousBojicTBa. [IpakTuueckas pabora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOJIOTHI

99 OcHOBHBIC HAMPABICHUS CHHTETUICCKON 1
OounoJsiorun

100 XpoMOCOMHasI U TeHHAsI WH)KEHEPHUs 1

101 MenunuHckre OMOTEXHOJIOTUH 1

102 PesepsHbiit ypok. IloBTOpenmue, 1
00001IeHHe, cucTEMAaTHU3alis 3HAHUH

OBIIEE KOJIJMYECTBO YACOB I1O 102 135

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buosnorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue;
nox peaakuueit [laceunuka B.B., Akunonepnoe obuectBo «M3aaTenbcTBO
«IIpocsewenue»

* buonorus, 11 knacc/ Aradponosa U.b., Cusornazos B.U., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEpHOE 00IIECTBO

«H?;,ZI&TGJILCTBO «HpOCBCIIICHI/Ie»






