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[MTOACHUTEJIBHAA 3ATINCKA
[Tporpamma mo yuebHOMYy mpeamery "buonorus" (ganee - OWOMOTHMsS) Ha ypOBHE CpefHero oOIIero
obpa3oBaHMs pa3paboTaHa Ha ocHoBe dezepa/sbHOrO 3akKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuH B
Poccutiickori ®epeparpmn», ®T'OC COO, Konuernmu mipernofiaBanust yuebHoro mipeamera «buosorusi» u
OCHOBHBIX TIOJIO>KeHHUH (esiepanbHOM paboueil MporpaMmbl BOCTTUTAHKSI.

YueOHbIi TipeaMeT «buosorusi» yriybnénHoro ypoBHst u3yuenus (10—11 Kaccel) sIB/ISIETCS OHUM U3
KOMIIOHEHTOB TpeJMeTHO o6nactu «EcTecTBeHHO-HayuHble TpeAMmeThbl». CorsiacHo mnosiokeHUusM ®I'OC
COO mpodunbHble yuyeOHbIE TIPeAMETHI, H3yuaeMble Ha YI/IyOJIEHHOM YpOBHe, SIBJISIOTCS CIOCOOOM
muddepeHaliu  00ydyeHHsi Ha YpOBHe cpejHero obijero o6pa3oBaHWs W TIpU3BaHbI 00eCreurThb
NIPeeMCTBEHHOCTb MeX/]y OCHOBHBIM OOIIMM, CpeJHUM OOLUM, CpeJHUM NpodeccHOHaMbHBIM U BBICIINM
obpasoBanneM. B TO ke BpeMsi KaK/bld M3 3THX yueOHBIX NpeJMeTOB /I0/DKeH ObITb OpHEHTHMPOBAaH Ha
NIPUOPUTETHOE pellleHre 00pa3oBaTe/bHbIX, BOCIIMTATE/NBHBIX M Pa3BUBAIOIIMX 3a7lay, CBSI3aHHBIX C
npodopreHTareli 00yJyarUXcs ¥ CTUMY/IMPOBaHUEM MHTepeca K KOHKPeTHOW 00/71aCTH Hay4HOTO 3HaHWUS,
CBSI3aHHOT'O C OMOJIOTHel, MeJUIIMHOM, IKOJIOTHel, IICUX0/IOTHeH, CIIOPTOM WJIH BOEHHBIM /1€7I0M.

[TporpamMma mo yuebHoMy mpezmety "Buonorus” gaét rpejcTaBieHHe O LieJid U 3a/lauyaX HU3ydeHUs
yuebHOro mipeaMeTa «buosnorusi» Ha yriayOnéHHOM ypoBHe, ompefensieT o0si3aTeslbHOe (MHBapUAHTHOE)
rpeIMeTHOE COJiep)KaHue, ero CTPYKTypHMpOBaHWe IO pasfesiaM U TeMmaM, pacrpefiefieHde I0 KJjaccam,
PEeKOMeH/lyeT TI0C/Ie/l0BaTe/IbHOCTh M3yuyeHUs: yueOHOro Marepuaga C YU6TOM MEXIPeJAMEeTHbIX U
BHYTPHUIIPeIMETHBIX CBsi3el, JOTMKM yuyeOHOro Tpoljecca, BO3pacTHBIX ocobeHHocTeli oOyuvaromumxcs. B
nporpaMme 1Mo OWOJIOTMM pean30BaH TPHUHLUI TPEeMCTBEHHOCTH C H3ydeHHeM OHMOJIOTMM Ha YpPOBHE
ocHOBHOTO ob1iero obpa3oBanusi, Osarofapsi yeMy TPOCMaTpPUBAeTCs HAIpPaBIeHHOCTb Ha IOC/e[yroIiee
pa3BuUTHe OWOJIOTMUECKUX 3HAHWM, OPHEeHTUPOBAaHHBIX Ha (OPMUPOBaHHWE eCTeCTBEHHO-HayYHOTO
MHUPOBO33peHUs], 3KOJIOTUUECKOTO MBIIIeHHUs], TIPeZCTaB/IeHnH O 3/J0POBOM 00Opa3e >KW3HHW, Ha BOCTMTaHUE
Oepe’KHOr0 OTHOLLEHUSI K OKPY)Karolljeil MpUpojHOW cpeZie. B mporpamMe 1o OMOMOTHMM Tak)kKe TOKa3aHbI
BO3MOKHOCTH yueOHoro rpeameta «buonorus» B peanusatuu TpeboBanuii @I'OC COO K maHHpyeMbIM
JTMYHOCTHBIM, MeTarpeJMeTHbIM U TpeJMeTHbIM pe3yjbTaTaM O0y4yeHUs: U B (OPMHPOBAHHMM OCHOBHBIX
BH/IOB yueOHO-TI03HABaTebHOW /JlesiTeTbHOCTH 00yuaroIuxcsi 0 OCBOEHUIO COZlepKaHusl OHO00rnyeckoro
oOpa3oBaHus Ha YPOBHe cpejiHero o01jero 06pa3oBaHusl.

YueOHbIi npeMeT «brosiorusi» Ha ypoBHe cpefiHero obiiero o6pa3oBaHus 3aBepiilaeT OUOIOrHUeCKoe
oOpa3oBaHWe B ILIKOJe U OPUEHTHMPOBAH Ha pacllMpeHHe W YriayOsieHrWe 3HaHWN O0YYaroIIuXCs O >KUBON
TIPUPO/ie, OCHOBAX MOJIEKY/ISIDHOM M KJIeTOYHOUM OMOJIOrHMH, SMOPHOJIOTHMA U OMOIOTHUH Pa3BUTHS, TeHETUKHY,
ceJieKL[UM, OM0TeXHOIOTUH, IBOTIOLIMOHHOTO YUeHHsI U SKOJIOTHH.

N3yuenue yuebHoro ripegmeta «buomnorvs» Ha yriyb/eHHOM ypOBHe OPMEHTHPOBAHO Ha IMOJATOTOBKY
obyyarolyxcss K IOC/IeAyroIieMy Ioay4yeHuto 6uosiornueckoro o0pa3oBaHUsi B By3aX M OpraHu3aLjusx
cpeziHero mipodeccroHanbHOro obpasoBaHusi. OCHOBY ero coziepkKaHusi COCTaB/IsieT CUCTeMa OMO/IOrMuecKux
3HaHWM, TOYYeHHbIX TIPH H3yUeHWH OOyYaroIMMHCS COOTBETCTBYIOIIMX CHUCTEMAaTHUYeCKUX pasziesioB
Ovosiorny Ha YpOBHe OCHOBHOTO o0iriero obpasoBanusi, B 10—11 kjaccax 3T 3HaHHS IO/Ty4YalOT Pa3BUTHE.
Tak, pacumpeHbl W yriyOsieHbl OWO/IOTMUECKWe 3HAaHWS O paCTeHUsX, JKUBOTHBIX, Tprbax, OakTepusx,
OpraHuM3Me uejioBeKa, OOIMX 3aKOHOMEPHOCTSIX >KW3HH, JIOTIOJIHUTeNbHO BK/IIOUEHbI OMO/IOrHUecKue
CBeJleHUs TPYKJIaZHOTO M TOMCKOBOI'O XapakKTepa, KOTOpble MOXXHO HCII0/Ib30BaTh KaK OPWUEHTHUPbI IS
rocnesyoliero Bbibopa mipodeccuu. Bo3Mo)kHa TakKe HWHTerpauusi OHOJIOTMUECKUX 3HAaHUM C
COOTBETCTBYIOILIMMH 3HAaHUSIMH, 110/Ty4YeHHbIMHU 00yUaroLMMKUCS NPYU U3yUYeHUH (PH3MKH, XUMUH, Teorpaduu U
MaTeMaTUKHU.

CTpykTypa mporpamMmbl 1o ydyeOHOMYy mpeameTy "Buomnorus" oTpakaeT CHUCTEMHO-YPOBHEBBIM U
3BOJTIOL[MOHHBIN MOXO0/bI K M3y4eHHI0 Ouosoruu. CorjsacHO WM, M3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHble [/1s1 )KUBBIX CUCTEeM pa3HOI0 YPOBHSI OpraHM3alivy, 3BOJIFOLMM OpPraHM4eCcKoro Mupa Ha 3emiie,
CoXpaHeHHst OMOJ/IOrMUecKoro pa3HooOpa3us riaHeTsl. Tak, B 10 Kacce W3ydaroTCsi OCHOBBI MOJIEKYJISIPHOM U
K/JIeTOUHOM Ouosioruy, 3MOpHOIOTUH W OWOJIOTMM pa3BUTHS, TEHETUKU W CeNIeK[MM, OMOTeXHOJOTWU U
CUHTeTHUeCKOW OWO0JIOruM, aKTyalu3UpYIOTCSl 3HaHUsI oOyuaromuxcsi 1o O0TaHMKe, 300J/I0TMM, aHATOMHH,
¢usuonornn yenoBeka. B 11 Kiacce m3yuyaroTCsl 5BO/IOLMOHHOE yuyeHHe, OCHOBBI SKOJOTMM U yYeHue O
ouocdepe.



YueOHblli TIpegMeT «buonorusi» Tpu3BaH 00ecTeunTbh OCBOeHHEe OO0yuarolUMHUCT OHUOIOTUUeCKUX
TeOpUM U 3aKOHOB, W/iel, TIPUHIMIIOB M TIPAaBWJI, JieXallluX B OCHOBE COBPeMEHHOW eCcTeCTBeHHO-Hay4HOM
KapTUHbI MUpa, 3HAHWN O CTPOEHWM, MHOrooOpa3suu M 0COOEHHOCTSX KJIeTKH, OpraHu3Ma, MOMYJIsLUH,
OuoIIeHO3a, YKOCHUCTEMBI, O BBIJAIOIINXCS HAYUYHBIX JOCTWKEHHSX, COBPEMEHHBbIX WCC/Ie/[OBaHUSAX B
OUOJ/IOTHH, TIPUKIAMHBIX acreKTax OWOJIOTUYeCKUX 3HaHWM. [ pa3BUTHST U TIOAJEp)XKaHUS WHTepeca
o0yuarormuxcst K OHOJIOTMU Hapsly CO 3HAUUTETbHBIM 00bEMOM TEOPETUUYECKOTO MaTepHasia B CO/IepP>KaHUM
MIPOrpaMMblI 110 OMOIOTHUH TPeyCMOTPEHO 3HAKOMCTBO C MUCTOPHEN CTaHOBJ/IEHWS W Pa3BUTHS TOW WIM MUHOU
obnmactT OMOSOTMM, BK/IAIOM OTEUYeCTBEHHBIX U 3apy0eXHbIX YUEHbIX B pellleHHe Ba)KHEeUIINX
OMOOrMUeCKUX M 3KOJIOTMUeCKUX TIpob/iem.

Llens wu3ydeHusi yueOGHOro Tmipeamera «buosorus» Ha yriayO0séHHOM ypOBHe — OBJajieHue
00yYaroImMHUCs 3HAaHUSMH O CTPYKTYPHO-(DYHKIIMOHA/IbHOM OpPraHM3al[iH >KWBBIX CUCTEM PAa3HOTO paHra u
npuobpeTeHre YMEHHWM WCII0/Ib30BaTh 3TH 3HaHUS B (DOPMUDOBaHMM HWHTepeca K OMpezenéHHON 00JsacTu
npodeCCUOHATBHON JIeSITe/TbHOCTH, CBSI3aHHOW C Ouosiorveil, Wi K BbIOODY yueOHOTrO 3aBefieHUS [iist
MIPO/I0/DKeHUsT OM0JIorMyeckoro 06pa3oBaHusl.

HocTwkeHnue 1M u3yueHuss yueOHoro mnpeamerta «buonorus» Ha yriyOJéHHOM —YpPOBHE
obecrieurBaeTCs pellieHHeM C/IeAYIOIIMX 3a/iau:

OoCBoeHHe 00yuarol[UMHUCS CUCTeMbl OMOIOrMUeCKUX 3HaHWN: 00 OCHOBHBIX OHOJIOTHYECKUX TEOPHSX,
KOHILIEINLUsIX, TUIOTe3ax, 3aKoHaX, 3aKOHOMEpDHOCTSIX W TIpaBW/aX, COCTaB/SIOIIUX COBPEMEHHYIO
eCTeCTBEHHO-HayuHYI0 KapTHHY MHpa; O CTPOeHHWH, MHOT000pa3uu U 0COOEHHOCTSIX OMOIOTHYEeCKUX CUCTEM
(k/1eTKa, OpraHu3M, TMOMyJIsALUs, By, OroreoreHo3, 6rocdepa); 0 BBIAAIOIIMXCS OTKPBITHUSX U COBPEMEHHBIX
HCC/IeIoBaHUSX B OH0/I0THY;

O3HaKOMJ/IeHHe OOyuYarIuXCcsd C MeTO/aMH TIO3HAaHWS >KUBOW TIPUPOABI: HCC/IeI0BATeTbCKUMU
MeToZlaMU OHOJIOTMUeCKUX HaykK (MOMEKY/ISIpHOW W K/I€TOYHOW OWOJIOTHH, SMOpPUOJIOTUM W OUOJIOTHUH
Pa3BUTHUsI, TEHETUKH U CeJIEKI[UM, OMOTEXHOIOTUH U CUHTETUUECKON OHOJIOrHMHU, MaJe0HTOIOTMH, SKOIOTHN);
MeTO/JaM{ CaMOCTOSITE/ILHOTO TIPOBeZieHUs] OMOIOrMuecKUx WCC/IeZIoBaHUM B J1aboOpaTOpUM U B TIPUPO/ie
(HabnrozeHve, ©3MepeHHe, SKCIIEPUMEHT, MO/IeTUPOBaHMeE);

oBJlafieHHe OOyYaroIMMHUCS YMEHUSIMUA: CaMOCTOSITe/IbHO HAaXO/[UTh, aHAJM3UPOBaTh U MCII0/Ib30BaTh
Ouosiornyeckyro  MHGOpPMAIMIO;  TIONb30BAaThCS  OMONOTMYECKOW TEpPMHUHOJIOTHEM U CUMBOJIMKOM;
yCTaHAB/IMBaTh CBS3b MEXIY Ppa3BUTHEM OWOJIOTHH W COIMATbHO-3KOHOMUYECKMMU WM 3KOJIOTHUECKUMHU
npobsieMaMy YesiIoOBeUeCTBa; OIIeHHWBATh TOC/IEACTBUS CBOEH [IeSITeTbHOCTH 0 OTHOIIEHUIO K OKPYyKarolekh
TIPUPO/IHOM Cpejie, COOCTBEHHOMY 3/I0POBBIO M 37I0POBbIO OKPY>KaIOIIUX JIFO/IeH; 000CHOBBIBATH U COO/TIOATD
Mepbl TIPOGUIAKTHKKA HHGMEKIMOHHBIX 3a00/ieBaHMM, TIpaBWia TIOBEJEHWs B TIPUPOJe U 0becrieueHus
0e301MacHOCTU COOCTBEHHOM KU3HEAESITeTbHOCTHA B UPe3BbIUAaHBIX CUTYAIUsIX TIPUPOJHOTO U TEXHOT€HHOTO
XapakTepa; XapaKTepu30BaTh COBPeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OUO0JIOTHHY;

pa3BuTHe y 00yUaroIyuxCst MHTe/JIeKTYaIbHbIX U TBOPUYECKUX CMIOCOOHOCTEH B TpoIjecce 3HAKOMCTBA C
BBIZIAIOIIMMKCS] OTKPBITUSIMA ¥ COBPEMEHHBIMH MCC/Ie/JOBAaHUSIMU B OMOJIOTHH, pelliaeMbIMU er0 TipobiemMamu,
MeTOZ0/I0oThel OMOJIOTHYEeCKOTO MCC/IeJOBaHMUs, TIPOBEe/IEHUsS SKCIIEPUMEHTA/IbHBIX MCC/Ie/JOBAaHUH, PeIIeHus
OMOJIOrMYeCKUX 3a/1a4, MO/IeTUPOBAHUST OMOIOrMYeCKUX 0ObEKTOB U TIPOIIECCOB;

BOCIUTaHHWE Y 00YYaroIUXCsl [EHHOCTHOTO OTHOILIEHUSI K )KUBOU MPHUPO/IE B I1€JIOM U K OT/I/IbHBIM eé
oOBeKTaM U siBlieHHsIM; (OPMHUPOBaHHE 3SKOJOTMUeCKOM, TeHeTHUeCKOW TPaMOTHOCTH, 00Iied KyabTypbl
TOBe/IeHs B TIPUPO/ie; MHTETPaljiM eCTeCTBEHHO-HAayUHBIX 3HAaHUH;

npuobpereHre  OOyYarOLU[UMUCS  KOMIIETEHTHOCTM B PALMOHAIBHOM  TIPUPO/ONOb30BaHUH
(cobnmomeHre TIpaBUI TIOBeZieHWsI B TIPUPOZe, OXPaHbI BUOB, 3KOCHCTeM, Ouocdepbl), COXpaHEeHUH
COOCTBEHHOTO 3/I0POBbSI U 3/I0POBbsSI OKPY)KAKOIUX Jrofiel (cobsrozeHrst Mep TIPOGHIaKTHKN 3a00/eBaHuH,
obecrieueHre 6€30MACHOCTH YKU3HE/IESATEILHOCTH B UPE3BbIUAMHBIX CUTYAlUSX TIPUPOAHOTO U TEXHOTE€HHOTO
XapaKTepa) Ha OCHOBE UCI0/Ib30BaHUs OMOIOTMUeCKUX 3HAaHUKM Y YMEHUWM B TIOBCEIHEBHOU YKU3HU;

CO3/laHMe YCJIOBHM [IjIi OCO3HAHHOTO BbIOOpPAa OOYYarOIIMMUCS WHAWBHZYaJIbHOM 0Opa3oBaTebHOU
TPaeKTOPUH, CTIOCOOCTBYIOIIeH Toc/eAyoileMy rpodecCroHaILHOMY CaMOOTIpe/ie/ieHHI0, B COOTBETCTBUM C
VHAVBUAYaTbHBIMU UHTEpeCaMH U NOTPeOHOCTSIMU perruoHa.



OOb111ee uKcI0 YacoB, OTBeJJleHHBIX Ha U3yuyeHre OMOOrUM Ha yryiyb/eHHOM YpOBHe cpejiHero o0iiero
obpa3zopanwus, coctapsisieT 204 yaca: B 10 kmacce — 102 vaca (3 vaca B Hezieno), B 11 kmacce — 102 vaca (3
yaca B HeJleJTi0).

OTt6op opraHu3alMOHHBIX (HOPM, METO/IOB U CPeACTB 00yueHus: OUOJIOTHM OCYIIEeCTBIISETCS C YUETOM
cnelUKA €ro COZiep>KaHUS W HAaIpaB/JeHHOCTH Ha TIPO/IOJDKeHHWe OWOJIOTHYeCKOTO 00pa3oBaHUS B
OpraHu3aLUsiX CpeHero MpodeccroHaIbHOTO U BBICIIEro 0Opa3oBaHMs.

OO0s13aTeNIbHBIM yC/IOBUEM MPH 00yuyeHWUM OMOOTMM Ha YriyOJEHHOM ypDOBHE SIBJISIETCSI TPOBeJieHHe
nabopaTOPHBIX U MPAKTUUYECKUX paboT. Takke yuacTre 00yUaroIIMXCsl B BBITOJTHEHUN TTPOEKTHBIX U yueOHO-
HCC/Ie/JOBaTe/IbCKUX paboT, TemMaTMKa KOTOPBIX OIpeje/seTcss yuuTeJleM Ha OCHOBe UMEOIIUXCS
MaTepHa/bHO-TeXHUUeCKHUX PeCypPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COOEPXXAHUE OBYUEHUSA 10 KJIACC

CopiepkaHye MporpaMMBel, BblfleJIeHHOE KypCUBOM, He BXOAUT B NIPOBEPKY IOCY/jJapCTBEHHON UTOrOBOU
atrectaiuu (I'MA).

Tema 1. buosiorus Kak Hayka

CoBpemeHHast 6ro/orHst — KOMIUIeKCHast Hayka. Kpartkasi uctopus pasBuTust brosiorud. bruosornueckue
HayKy 1 u3y4yaeMble MU 1pobsieMbl. DyHjaMeHTa/IbHbIe, TPUK/IaIHbIE U TIOUCKOBbIe HAyUHbIe UCC/Ie/JOBAHUS
B Ouosoruu.

3HayeHre Ouosiorud B (OPMUPOBAHUM COBPEMEHHON eCTeCTBeHHO-HAayuHOW KapTUHBI MHpa.
[Tpodeccuu, cBs3aHHble C Ouosiorvell. 3HaueHWe OWOJIOTUM B TPAKTUUECKOW [esTe/TlbHOCTU 4YesloBeKa:
Me/IUL{1He, CeIbCKOM XO03SICTBe, IPOMBIILIEHHOCTH, OXPaHe MPUPO/BbI.

JemMoHcTpauu

[Toptpetsl: Apuctotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapsuH, Y. I'apseii, I'. Mengens, B.
W. Bepnagckuid, U. I1. T1aBnos, U. . Meunukos, H. U. Baeusnos, H. B. Tumodees-PecoBckuii, [[)K. YOTCOH,
@. Kpuk, /1. K. benses.

Tabmunpl u cxembl: «CBsi3b OMOIOTHY C APYTUMHU HayKaMu», «CucTemMa OMO/IOTMUeCKUX HayK».

Tema 2. J)KuBble CUCTeMbI U UX U3yUeHue

JKuBble cucTeMsbl Kak rpeiMeT u3ydeHus: 6rosioruu. CBOWMCTBA KUBBIX CUCTEM: eJUHCTBO XMUMHUUECKOT0
COCTaBa, [JUCKPETHOCTb U LeJI0CTHOCTb, CJIO)KHOCTb U YIIOPSLOUYEHHOCTb CTPYKTYPBI, OTKPBITOCTD,
camoopraHu3saLys, CaMOBOCIIPOM3Be/leHre, pa3paKUMOCTb, U3MEHUMBOCTb, POCT U pa3sBUTHE.

YpoBHM oOpraHu3salMM >KUBBIX CUCTEM: MOJIEKYJISIPHBbIMA, KJ/I€TOUHBbIM, TKAHEBbIM, OpPraHW3MeHHBbIH,
TIOTTYJIAL[UOHHO-BUIOBOM, SKOCUCTEMHBIN (OHOTreorieHOTHUeCKui), ruocdepHsiid. TIpoiecchl, IPOUCXOSIITEe
B JKMBBIX cHcTeMax. OCHOBHbIe MpHU3HAKU >KUBOro. ’Ku3Hb Kak (opma cyijecTBoBaHUs Martepuu. Haykwy,
Y3yyarollye )KUBble CUCTEMbI Ha Pa3HbIX YPOBHSIX OpraHu3al{yu.

M3yueHue >KUBBIX cUcTeM. MeTozbl Ouonornueckod Hayku. HabsrosieHue, u3mepeHyve, SKCIIEPUMEHT,
cucTeMartv3alys, MeTaaHanu3. [loHsATMe O 3aBUCMMOM U He3aBUCMMOW IepeMeHHOM. [lnaHupoBaHue
9KcriepuMeHTa. IloctaHoBKa W TipoBepka rwumore3. HyneBass rumorte3a. [loHsiTHe BBIOOpDKM H  eé
JocToBepHOCTh. Pa3bpoc B Ouonornyeckrx AaHHbIX. OLjeHKA JOCTOBEPHOCTH II0/yYeHHBIX DPe3yJ/IbTaToB.
ITprunHBl MCKa)KeHUs pe3y/IbTaToB KCIlepuMeHTa. IIoHATHe CTaTUCTUYeCcKOoro TecTa.

JeMoHcTpanuu

Tabnuibl U cxembl: «OCHOBHBIE TIPU3HAKHU KU3HW», «BUOOrMUecKrue CUCTeMbl», «CBOWMCTBA YKUBOU
MaTepun», «YPOBHU OpPTraHU3alUU KUBOU MPUPOAb», «CTpoeHUe KUBOTHOMN KIeTKu», « TKaHU KUBOTHBIX»,
«CHCTeMbl OpPraHOB Ue/i0BeuecKoro opranvsmar», «bruoreorenos», «buocdepa», «MeTozbl U3yueHUs! )KUBOK
npupoabD».

OOGopygoBanue: naboparopHoe 000OpyZOBaHUWe [Jii TIPOBeZieHWs HaO/MoAeHul, W3MepeHuH,
3KCIIePUMEHTOB.

[MpakTryeckas pabora «Vicronb3oBaHue pa3/IMUHBIX METOZOB TIPY U3yUeHUU XKUBBIX CUCTEMY.

Tema 3. buonorus KineTku

Knetka — CTpyKTypHO-GYHKIMOHA/bHAS eUHUIIA >KUBOTO. VICTOpUSI OTKpBITHSI K/IeTKU. PaboThl P.
I'yka, A. JleBenryka. Kyerounas teopusi (T. IlIBanH, M. Illneligen, P. BupxoB). OCHOBHbIE MOJIO’KEHUS
COBPEMEHHOW K/IeTOUHOU TeOpHH.

MeTo/ibI MOJIEKY/IIDHOM U K/JIeTOUHOW OMOJIOTMH: MMKPOCKOIUS, xpomarorpadus, 3eKTpodopes,
MeTOJ, MeueHbIX aTOMOB, Au(epeHLaNbHOe LIeHTpU(yrupoBaHue, Ky/JIbTHBHDOBaHUe K/eTOK. M3yueHue
¢ukcuposaHHblx Kaemok. OJIeKTpOHHasi MUKpOcKorus. KoHpokanbHas mukpockonusi. BumanbHoe
(npudicusHeHHoe) u3yueHue KJ1emokx.

JeMoHcTpanuu

[Toptpets!: P. I'yk, A. JleBenryk, T. IlIBanH, M. lllneiigen, P. Bupxos, K. M. bap.

Tabnuibl U cxeMbl: «CBeTOBOM MMKDPOCKOI», «DJIEKTPOHHBIA MMKDPOCKOI», «VICTOpUS pa3BUTHS
MeTO/I0B MUKPOCKOITUMY.

Ob6opyioBaHMe: CBETOBOM MUKDPOCKOII, MUKPOIIperapaThl paCTUTe/IbHBIX, )KUBOTHBIX U OaKTepUaIbHbIX
KJIeTOK.



[TpakTuueckass pabota «V3yueHue MeTO/IOB KJIETOUHOM Ouosioruu (Xxpomatorpadws, 31ekTpodopes,
IuddepeHranbHoe LeHTpUyrupoBaHue, TTLP)».

Tema 4. Xumurueckasi opraHu3aLus KieTku

XVMMHYeCcKu COoCTaB KJIeTKA. Makpo-, MUKpO- W y/JIbTpaMHKpO3/jeMeHThl. Bozja v eé pomb Kak
pacTBOpUTeJIs, peareHTa, yuyacTve B CTPYKTYPUPOBaHUHU KJIeTKH, TeIIoperyasaiuu. MuHepasbHble BeljecTBa
KJIETKH, UX Orosiornyeckast posib. Pojib KaTUOHOB U @aHHOHOB B KJIeTKe.

OpraHvueckue BelllecTBa K/eTKU. buosornueckue rmonuMepbl. benku. AMMHOKHCIOTHBIM COCTaB
6enkoB. CTpPyKTyphl Oe/KOBOW MOjeKy/bl. IlepBuuHasi cTpykTypa Oenka, TenmTuiHasi CBs3b. BTopuuHasi,
TPeTUYHasi, YeTBepTUYHasi CTPYKTyphl. [leHarypauusi. CBoiictBa OenkoB. Kmaccudukaims 6eskoB.
Buonornueckue ¢GyHKLMHM OeKOB. [IpUOHbI.

YrneBozbl. MoHOCaxapy/bl, JUcaxapy/ibl, OJIMrocaxapyu/bl U Toarcaxapuibl. O61uii 1aH CTPOeHUs U
(13MKO-XMMHUUeCKHe CBOMCTBA yI/1eBO/I0B. brosornueckue (yHKIUU yT/1€BO/I0B.

Jluruapl. TuppodunbHO-THApPodoOHBIe cBolicTBa. Kraccudukauys munugoB. Tpuriviepuppbl,
dochomunmabl, BOCKH, CTepoHzbl. bronornueckue ¢GyHKMM urmigoe. OOiyue cBocTBa OHOOTHUYECKUX
MeMOpaH — TeKyueCTb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, TTOJ/TyTIPOHUIIAEMOCTb.

Hyxkneunossle kuciotel. JHK u PHK. CrtpoeHue HyK/J1eHMHOBbIX KUC/IOT. Hykmeotuzbl. IIpuHiun
KomrisieMeHTapHocTu. [lpaBuno Yapradda. Ctpykrypa [JHK — faBoliHasi criupasb. MecToOHaxoxaeHue |
ouonornueckve pynkouu [JHK. Buast PHK. ®ynkiun PHK B kiietke.

Crpoenrie Monekynbl AT®. Makpospruueckue cBs3u B Mosiekysne AT®. Buosorndyeckue GyHKIUH
AT®. BoccraHoB/IeHHbIe TIepeHOCUMKH, UX (YHKLMM B KieTke. /Ipyeue Hykaeosuompugocpambi (HTD).
CeksenupoBanue [JHK. Memoob! eeHomMuku, mpaHckpunmomuku, npomeoMuKu.

CtpykTtypHass Ouonorus: OuoxuMuueckhe W  OHoHU3HMUeCcKHMe  HMCC/Ie[OBaHMS  COCTaBa |
TIPOCTPAaHCTBEHHOW CTPYKTYpPbI OHMOMoOJieKysl. ModeaupoeaHue cmpykmypbl U ¢yHKYuli 6GUOMOAeKyn U UX
Komnaekcos. KomnbiomepHblil 0u3aliH u opeaHuuecKuli cuHmes OBUOMOAEKYN U UX HeNPUPOOHBIX AHA/0208.

JeMoHCcTpanu

[Toptpetsr: JI. [Tosmunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinuH, ®@. Csxrep, C. IIpysuHep.

[uarpammel: «PacnpefieneHre XWMHWUECKHMX 3/€MEHTOB B HEeXWBOW Ipupofe», «PacmpeneneHve
XUMHUUECKUX 3JIEMEHTOB B KUBOU ITPUPOZE».

Tabmupbl U cxeMmbl: «Ilepuoguueckasi Tabsvija XUMHUECKUX 3/1eMeHTOB», «CTpoeHHe MOJIeKYJIbI
BO/Ibl», «BellectBa B cocTaBe opraHu3MoB», «CTpoeHre MoyieKynbl Oesika», «CTPYKTypbl OelKoBOM
MoJieKy/bl», «CTpoeHre MOJeKyJ yrieBooB», «CTpoeHrWe MOeKy/ IUNUA0B», «HyKnernHOBble KHUCIOThI»,
«CtpoeHue Mosiekyibl ATO».

OO6opyioBaHMe: XUMUUeCKas TI0Cy/1a ¥ 000py/I0BaHMUE.

JIabopaTopHasi pabota «ObHapy»KeHHe Oe/TKOB C TIOMOIIbI0 KaueCTBeHHBIX PeaKIiii».

JIabopaTtopHasi pabora «VcciemoBaHre HYKI€MHOBBIX KHCJ/IOT, BBIJE/EHHBIX W3 KJIETOK Pa3/HUHbBIX
OpPraHU3MOB».

Tema 5. CTpoeHue U (OyHKLIMM KIeTKH

Tumbl K/IeTOK: 3yKapuoTHYecKass M TMpoKapuoTuueckasi. CTpyKTypHO-()YHKIMOHa/IbHbIe 00pa30BaHMUS
KJIeTKH.

CrpoeHme MpoKapuoTHUecKon kieTku. KietouHast creHka 6akrepuit 1 apxeid. OCO6eHHOCTH CTPOEHHsT
reTepoTpOGHOI U aBTOTPOGHHOI IMPOKAPUOTHUECKHX K/IeTOK. MecTo 1 posib TPOKapHOT B OMOLIeHO3axX.

CrtpoeHne ¥  (YHKIMOHMPDOBaHWE SyKapUOTUYECKOM K/IeTKu. [lma3matuueckas MeMOpaHa
(mna3manemma). CTpyKTypa Ila3MaTHUecKoil MemOpaHbl. TpaHCHOPT BeIecTB dYepe3 I/Ia3MaTHUECKYIO
MemOpaHy: maccuBHbIM (Auddy3usi, obneruéHHas AUQQy3usi), aKTUBHBIM (TIEPBUYHBIA U BTOPUYHBIM
aKTUBHBIN TpaHcrnopt). [TosyripoHuiiaeMocts MeMOpaHbl. PaboTa HaTpuii-Ka/lueBOro Hacoca. DHJOLUTO3:
MUHOLIUTO3, (arouuTo3. Ik3ouuTo3. KietouHasi creHka. CTpPyKTypa W (YHKLMU K/IeTOUHOM CTEHKHU
pacTeHui, rpubOB.
llurorinasma. Lluro3oms. Liurockener. [IBikeHwe wuuToruiasmbl. OpraHowzbl KineTkd. OgHOMeMOpaHHBIE
OpraHOU/Ibl KJIeTKU: 3HAoIa3MaTudeckasi cetb (OIIC), anmapar ['osbgpku, AM30COMBI, UX CTPOEHHE U
¢yHKIM. B3anMOCBs3b OJHOMEeMOpaHHBIX OpPraHOW/IOB KijeTKd. CTpoeHHE TPaHy/ISPHOTO DPEeTHKYIyMa.



MexaHusm Hanpaenenust 6enkoe 6 JIIC. CuHTe3 pacTBOpUMBbIX OeykoB. CHHTe3 KIeTOUHBIX MeMOpaH.
Cnagkuii (arpaHysisipHbIN) SHJOMIa3MaTHUYecKuid peTukynyM. CekpetopHasi (yHKIMs anmapata [osbmku.
Modugukayus 6enkoe 6 annapame I'onbdxicu. Copmupoeka 6enkoe 8 annapame I'oabOxcu. TpaHcopT
BelleCTB B K/eTke. Bakyonu pacTutenbHbIX KneToK. Knetounslii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOM/IbI K/IETKH: MUTOXOHJPUH, TUIAaCTUAbI. [IpoucxoicoeHue mMumoxoHOpull u
naacmud. Cum6buoeeHe3 (K.C. Mepedickoackuil, JI. Mapeyauc). CTpoeHre W (GYHKIMU MHUTOXOHJPUM U
nnactyf. IlepBUuHble, BTOPUYHbIE U CJIOJKHBIE TIACTU/bI (DOTOCUHTE3UPYIOIIUX 3YKApUOT. XJIOPOIIACThI,
XPOMOII/IACTHI, JIEMKOIUIACTHI BBICIINX PaCTEHUM.

HemembOpanHble opraHouzibl KiaeTkd CTpoeHwe W (DYHKUMH HeMeMOpDaHHBIX OPraHOWZOB KJIETKH.
Pubocombl.  IIpomedicymoutble  ¢uirameHmbl. MuKpopuiaMeHTbl. AKMuUHOBble  MUKPO(DUAAMEHMbI.
MpbliieyHble KIeTKU. AKMUHO8ble KOMNOHEHMbl HeMblUWeUHbIX KAemoK. MUKpOTpy6ouku. KineTouHbld LIeHTp.
CrTpoeHre U [BWKeHHe JKIYTUKOB M pecHHWYeK. MUKpOTpybouku 1uToruiasmel. LleHntpuons. Besku,
accoyuuposaHHble ¢ MUKpopuirameHmamu u Mukpompyboukamu. MomopHbie beaxu.

fnpo. O6osiouka siapa, XpOMaTHWH, KapvoIUla3Ma, SIIPBIIIKH, WX CTpOeHWe W (PyHKUUH. S1mepHbIi
OenKoBbIN MaTpUKC. [IpOCTpaHCTBEHHOE pAacCIIO/IO’KeHHe XPOMOCOM B MHTep(ha3HOM siipe. DyXpomMamuH U
eemepoxpomamuH. Beymkyu XpomaTWiHa — THCTOHBL /JluHamuka si0epHol ob6onouku 6 mumose. S0epHbili
mpaxcnopm.

Knerounele BkmoueHusi. CpaBHWTeNbHass XapaKTepUCTHMKA K/IeTOK 3yKapuoT (pacTUTe/lbHOM,
JKUBOTHOM, TPUOHOM).

LeMoHcTpaiuu

[ToptpeTtsl: K.C. MepexxkoBckuii, JI. Maprynuc.

Tabmupbl u cxembl: «CTpoeHHe SyKapUOTHYeCKOW KieTKn», «CTpoeHUWe >XMBOTHOW KJIETKW»,
«CTpoeHUe pacTUTeNbHOM KieTKW», «CTpoeHre MUTOXOHJpUM», «Aapo», «CTpoeHHe MPOKapUOTHYeCKOW
KJIeTKM».

ObopyZoBaHue: CBeTOBOM MHKDOCKOII, MHKDPOTIPeriapaTtbl PpacTUTENbHBIX, J>XUBOTHBIX KJIETOK,
MUKpOTIperapaThl OaKTepraIbHBIX KJIETOK.

JlabopatopHasi paboTa «VI3yueHre CTPOeHUsI KIeTOK pa3/IMUHbIX OPraHu3MOBY.

[pakTryeckasi pabora «/3yueHue CBOMCTB KJI€TOUHOU MeMOpaHbI».

JlabopatopHasi paboTa «VccneoBaHye 1/1a3M0JIHM3a U JeTlyla3MoJTi3a B PaCTUTEIbHBIX KJIeTKaxX».

[MpakTryeckast pabora «/3yueHue JBW>KEHUS LIUTOI/Ia3Mbl B PAaCTUTE/TbHBIX KIeTKax».

Tema 6. OOMeH BeII|eCTB U TIPeBpalljeHre SHePTryu B KJIeTKe

AccMUnSIUS ¥ JUCCUMUWISALUS — IBE€ CTOPOHBI MeTabom3ma. Turibl oOMeHa BelecTB: aBTOTPOMHBIN
U TeTepoTPOQHBIA. YuacTHe KHCI0poZa B OOMEHHBIX TpoljeccaXx. JHepreTrueckoe obecrieueHre KIeTKH:
npeBpaieHie AT® B o0MeHHbIX Tiporjeccax. @DepMeHTAaTHBHBIM XapaKTep Ppeak[Ui K/IeTOUHOTO
MeTabosmu3Ma. depMmeHThHl, WX CTpOeHUe, CBONCTBA M MexaHU3M JeilcTBusi. KodepmeHTbl. OTavuus
(bepMeHTOB OT HeOpraHWYeCKUX KaTaau3aTopoB. benKu-akTWBaTOpbl M OeKU-UHTUOUTOPBL. 3aBUCUMOCTD
CKOPOCTH (pepMEeHTaTUBHBIX peakLMi OT Pa3IUUYHbIX (PaKTOPOB.

[TepBUYHBIM CHHTE3 OpPraHWYeCKHUX BellecTB B KieTke. DOTOCHMHTe3. AHOKCU2EHHbIU U OKCU2EHHbIll
¢omocunmes y 6akmepuli. Ceemocobuparowjue nueMeHmbl U NuUeMeHMbl pPeakyuoHHo20 yeHmpa. Posb
XJIOpPOILJIAaCTOB B Mpoljecce (poTocuHTe3a. CBeToBast U TeMHOBas (aspl. Pomodbixavue, Cs.,, Cy. u CAM-munbi
¢omocurmesa. TIpoayKTrBHOCTE (hoTOCUHTe3a. BivsiHUe pa3MuHbIX (AaKTOPOB Ha CKOPOCTh ()OTOCHUHTE3a.
3HayeHre OTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasve — OpraHM3MOB-XeMOCHHTETHKOB:  HUTpUGULMpYIOL[Ue  OaKkTepuw,
Xesie306aKkTepuu, cepobakTepuu, BOJIOPOiHbIe OaKTepun. 3HaueHHe XeMOCHHTe3a.

AnHaspo6Hble opraHu3Mbl. Buzbl 6poskeHusi. [IpoayKTel GpokKeHHsI U UX UCIIO/Ib30BaHUe UeslOBEKOM.
AHa3poOHbIe MUKPOOPTaHU3MbI KaK 00BeKThI OMOTEeXHOIOTUH U BO30yAuTen 6o/ie3Hel.

Aspo0OHBIe OpraHu3Mbl. OTallbl SHepreTHyeckoro obmeHa. IToaroroBuTenbHBINA 3Tamn. [TMKOMM3 —
0eCKHCIOpO/IHOe pacITiernyieHHe TTFOKO3bI.

bronornueckoe oOkucCieHWe, WIA K/JIeTOYHOe JbIxaHWe. Pojab  MWTOXOHZpPUM B Ipolieccax
Ouosornyeckoro okuciaenusi. Lluknmuyeckue peakuyu. OkucmuTenbHoe (GochopumupoBanue. OHepeus



MembpaHHo20 epadueHma npomoHos. Cunme3 AT®: paboma npomoHHol AT®-cunmasbl. TlpenmytiecTBa
a3pobHoro myTy 0OMeHa BelleCTB repef; aHa3poOHbIM. D(hHeKTUBHOCTL SHEPreTHUeCKoro ooMeHa.

HemoHCTpanuu

[Toptpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpagckuii, B. A. Ourenerapar, I1. Muruenn,
I'. A. 3aBap3uH.

Tabmuipl ¥ cxeMbl: «POTOCHHTE3», «DHEpPreTUueckuii obmeH», «buocuHTe3 Oenka», «CTpoeHue
dbepmeHTa», « XeMOCHHTE3».

Ob6opyioBaHMe: CBETOBOM MUKPOCKOTI, 000pYy/JOBaHUE [jisi IPUTOTOB/IEHUS TIOCTOSTHHBIX U BPEMEHHBIX
MUKPOIIperaparos.

JlabopaTtopHasi pabota «/3yueHre KaTalUTUYeCKOW aKTUBHOCTH ()epMEHTOB (Ha TNpUMepe aMuia3bl
W/ KaTasasbl)».

JlabopatopHasi pabora «V3yueHue (hepMeHTAaTUBHOTO paclleli/ieHHsi TepOKCHa BOZAOpOJa B
PaCTUTENBHBIX U )KUBOTHBIX K/IETKax».

JlabopatopHasi paboTta «CpaBHeHHe TPoL[eCCOB (OTOCHHTE3a U XEMOCHUHTE3a».

JTaboparopHast pabota «CpaBHeHHe ITPOLIeCCOB OPOYKEHUS U IbIXaHHS».

Tema 7. HacnencTBeHHas MHGOpMaLYs U peany3alius eé B KeTKe

Peakijuu MatpuyHOro cuHresa. IIpUHIMII KOMIUIEMEHTApHOCTH B peaklUsfX MaTpUYHOI'O CHHTe3a.
Peanu3sanus Hacje[CTBeHHOM MHoOpMaLuu. ['eHeTHUeckuii Kofi, ero cBoicTBa. TpaHCKPHUITLIUS — MaTPUYHBIMA
cuHTe3 PHK. IIpuHIMIIBI TPaHCKPUIILIMU: KOMIIJIEMEHTAapHOCTb, aHTUIIapa/lIe/IbHOCTb, aCUMMETPUUHOCTD.
CospesaHue mampuuHbix PHK 8 sykapuomuueckoli kiemke. Hekodupyrowjue PHK.

TpaHcasius ¥ eé 3Tamnbl. YuacThe TpaHCHopTHbIX PHK B OuocuHTe3e Genka. YcioBus 6UocHHTe3a
6esika. KogrpoBaHre aMUHOKHCIOT. Posb pribocom B 6uocuHTe3e Genka.

CoepemeHHble npedcmasneHusi 0 cmpoeHuu 2eHog. OpraHusaiisi TeHoMa Yy TMPOKapyuoT U 3yKapuoT.
Perynsiysi akTUBHOCTH T'eHOB y mpokapuoT. ['mmore3a omepona (®. »Kako6, K. Mano). MosekynsipHble
MexaHu3Mbl 3Kcnpeccuu 2eHog y 3sykapuom. Poab xpomamuHa 6 pecyasyuu pabombl 2eHo8. Perymnsmus
00OMeHHBIX TIPOLIeCCOB B KiieTKe. KyieTouHbiii romeocTas.

Bupychel — HekeTouHble (OPMBI >KU3HU U OOiMraTHble rapasvuTbl. CTpOeHHe TPOCTBIX U CJIOXKHBIX
BHPYCOB, PeTPOBUPYCOB, OakTeprodaros. XKusHeHHbill yuka JHK-codepacawjux eupycos, PHK-codepacaujux
gupycos, bakmepuogazos8. ObpamHas mpaHcKpunyusl, peeepmasa, uHme2pasa.

BupycHble 3abosieBaHHsI uesiOBeKa, >XMBOTHBIX, pactenuit. CIIM, COVID-19, coiuanbHble Hu
MeIULUHCKHEe TTPO0JIeMBI.

BuouHpopmamuka: uHmeepayus u avaau3 bonbwux Mmaccueos («bigdata») cmpykmypHbIX
buonoeuuyeckux OaHHblX. Hanomexnono2uu 8 6uonozuu u meduyuHe. ITpoepammupyemble yHKyuu 6Geaxos.
Cnocobbl 0ocmasKu sekapcms.

HemoHCTpanuu

[ToptpeTtsi: H. K. Konbiios, [. 1. IBaHOBCKMiA.

Tabsuiie! ¥ cxeMbl: «brocuHTe3 6eika», «['eHeTHUeCKUM KOo/», « BUPYChI», «bakTeprodaru».

[MpakTryeckasi pabora «Co3zaHre MOZiesii BUpyCay.

Tema 8. )Ku3HeHHBIN [TUK/T KIETKU

KnerouHslii 1Mk, ero mepuoAbl u perymsgus. VHtepdaza m muTo3. OcoOeHHOCTH TPOLECCOB,
rpoTeKkarwiux B uHTepdasze. [loAroToBka KieTKU K JeneHuto. [IpecrHTeTHUeCKUM (MTOCTMUTOTUUECKHUI),
CUHTEeTUYECKUN U MOCTCUHTeTUUYECKUH (MPeMUTOTHUECKUi) Tepuo/ibl HHTep(dasbl.

Matpuunsiii cunre3 [HK — pervmkauus. [lpuHiuns! permkanuu [JHK: KomrmieMeHTapHOCTB,
MOJIyKOHCEPBaTHMBHBIN CUHTE3, aHTUMNapasulebHOCTh. Mexanusm peruiikaryu JJHK. Xpomocombl. CTpoeHue
xpomocoM. Teymomepbl U TeroMepa3a. XPOMOCOMHBbIM HabOp K/I€TKM — KapuOTWIl. [IUIUIoOuJHbIA U
raryIouAHbIN HabOpbl XPOMOCOM. ["'OMO/IOTHYHBIE XPOMOCOMBI. I10/10BbIEe XDPOMOCOMBI.

Henenue knetkn — muto3. CraguyM MWTO3a W TPOUCXOAMAIIME B HUX MpoOLiecChl. THIBI MHUTO3a.
KapuokyvHes v IUTOKMHe3. broiornueckoe 3HaueHue MUTO3a.

Perysiiys MUTOTHUECKOTO LIMK/Ia KieTKu. [IporpamMmmupyemast KjieTouHast THOesb — arionTo3s.



KnetouHoe s7po, XpoMOCOMBI, (yHKIMOHa/bHasi TeHOMHUKa. MexaHusmbl  npoaugepayuu,
ougeperyuposku, cmapeHuss u 2ubeau kaemok. «Llugppoeas knemka» — 6uouHpopmamuueckue moodenu
¢yHKYyUOHUpOBAHUS KAeMKU.

LeMoHcTpanuu

Tabsuipl u cxembl: «KHU3HEHHBIM LMK KIeTKW», «MuUT03», «CTpoeHHe XpPOMOCOM», «Pervkarus
OHK».

Ob6opyioBaHMe: CBETOBOM MUKPOCKOTI, MUKpOTIperiapaThl: «MHUTO3 B K/leTKaxX KOpellIKa JIyKa».

JlabopatopHasi paboTa «lI3yueHre XpOMOCOM Ha TOTOBBIX MHUKpOTIperiapaTax».

JlabopatopHasi pabota «HabmroseHre MuTO3a B K/IeTKaX KOHUMKA KOpeIIKa jykKa (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 9. CtpoeHue U QyHKL[MM OPraHU3MOB

Buosiornueckoe pa3HooOpa3ue opraHu3MoB. OJHOK/IETOUHbIe, KOJIOHHWA/bHbIe, MHOTOK/IeTOUHbIe
OpPraHU3MBl.

OcobeHHOCTH CTPOEHUSI U JKU3He/esTe/IbHOCTH O/IHOK/IeTOYHBIX OpraHu3MOB. bakTepuu, apxew,
O/THOKJIETOYHbIe TPUObI, OIHOK/IETOUHBIE BOZAOPOC/IH, IPyTHe POTUCThI. Ko/loHWa/IbHbIe OPTaHU3MBI.

B3auMoCBs3b yacTell MHOTOK/IETOYHOTO OpraHv3ma. TkKaHM, OpraHbl U CUCTeMbl OpraHoB. OpraHu3m
Kak eiriHOe Liesioe. ['omeocTas.

Tkanu pacteHuid. Turbl pacTUTE/TBHBIX TKaHel: 0Opa3oBaTe/bHas, TOKPOBHasI, TPOBOSIIIast, OCHOBHas,
MexaHu4eckasi. OCOOeHHOCTH CTPOeHHs, PYHKIMI ¥ PACIIONIOKeHHsI TKaHel B OpraHax pacTeHHH.

TKaHM >KMBOTHBIX W 4YejoBeKa. TUMNbl JKUBOTHBIX TKaHeM: »>NUTe/NvanbHas, COeJUHUTe/bHas,
MbllleyHasi, HepBHasi. OcobeHHOCTH CTpoeHUs, GYHKLMN U PacIioyio’KeHUs] TKaHel B OpraHaxX >KUBOTHBIX U
yesioBeKa.

Opranbl. BeretaTuBHble ¥ reHepaTUBHbIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPTaHOB JKUBOTHBIX U
yesioBeKa. yHKILIMM OPraHOB U CUCTEM OpPraHOB.

Ornopa Tena opranusmMoB. Kapkac pacteHuii. CKeneTsl OHOK/IETOYHBIX U MHOTOKJ/IETOUHBIX JKUBOTHBIX.
Hapy>kHblli 1 BHYTpeHHUH cKesieT. CTpOeHNe Y TUIbl COeJUHEHUs] KOCTeH.

[BwKeHue opraHu3MoB. [IBI)KeHHMe OJHOK/IETOUHBIX OpraHuM3MOB: aMé00uJHOe, >KI'YTHUKOBOE,
pecHUUHoe. [IBr)KeHHWe MHOTOK/IEeTOYHBIX pacTeHWM: TPONMU3Mbl M HaCTUM. [IBI)KeHHWe MHOTOKJIEeTOYHBIX
JKUBOTHBIX U YesloBeKa: MblilleyHasi cucTeMa. Pediekc. CkesieTHbIE MBIIILBI ¥ UX paboTa.

[Tutanue opranu3moB. [lornoieHre BoJbl, YIJEKHUCIOrO ra3a U MUHEPaJbHbIX BeIeCTB pacTeHUSIMHU.
[TuTaHue >XUBOTHBIX. BHYTpPUIO/IOCTHOE W BHYTPUK/IETOUYHOe mMilleBapeHUe. [IuTaHWe TTO3BOHOUYHBIX
JKUBOTHBIX. OT/Ze/bl MullleBapuTenbHOro TpakTa. [uieBapuTesnbHble >kee3bl. [IuiieBapuTenbHasi cucTemMa
yeJsioBeKa.

[bixaHnve opraHu3MoB. /[lpixaHue pacTeHui. [lpixaHue >KMBOTHbIX. [uddysusi rasoB uepe3s
MoBepXHOCTh KjeTkU. KoxHoe [bixaHue. [lpixaTe/ibHasi MOBepXHOCTb. KabepHoe M JIErouHOe [JbIXaHUe.
[pixaHue T03BOHOYHBIX JKMBOTHBIX M UeOBeKa. OBO/IOLMOHHOE YC/IO)KHEHHWEe CTPOeHHUsl JIErKHUX
MO3BOHOYHBIX >XMBOTHBIX. [lpIXaTe/sbHas cCUCTeMa uesioBeKa. MeXaHu3M BEHTWISILMU JIETKUX Y MTUL U
MJIEKOTTUTAIOLUX. Perysiius apixaHusi. [JpixatenbHble 00BEMBI.

TpaHCoOpT BelleCTB y OpraHM3MOB. TpaHCIIOPTHbIE CHUCTEeMbl pacTeHWil. TpaHCHOPT BelecTB y
JKUBOTHbIX. KpoBeHOCHasi cuctemMa U eé opraHbl. KpoBeHOCHasi cucTemMa TTO3BOHOYHBIX JXUBOTHBIX M
yesioBeka. Cep/iie, KDOBEHOCHbIe COCYJbl M KpoBb. Kpyru KpoBooOparieHus. JBOJFOLMOHHbIE YCI0KHEHHUS
CTpPOEeHUsT KpOBEHOCHOW CHCTeMbI TT03BOHOYHBIX KMBOTHBIX. PaboTa cep/iia v eé peryisius.

Brisenenne y opraHusmoB. BreieneHve y pacteHuid. BreigeneHve y >XuMBOTHbIX. CoOKpaTWTe/IbHbIE
Bakyosu. OpraHbl BbljlenieHusi. PunbTpaliys, ceKpeldsi U oOpaTHOe BcachbiBaHMe KaK MeXaHW3Mbl PabOThI
OpraHoB BblJeneHus. CBs3b TMOJIOCTU Tejla C KPOBEHOCHOW M BbIJE/NUTE/NbHOM cucTeMaMmu. BblieneHue y
MO3BOHOUHBIX KMBOTHBIX U uesioBeka. [Touku. CtpoeHue W (yHKIMOHMpoBaHWe HedpoHa. ObGpa3oBaHue
MOUH y uesioBeKa.

3ammra y OpraHuM3MOB. 3allldTa y OJHOK/IETOYHbIX oOpraHu3MoB. Criopbl OakTepuid W LUCTBI
MPOCTeMIINX. 3alura y MHOIOK/IeTOUHBbIX pacTeHui. Kytukysna. CpefcTBa NacCMBHOM UM XWUMWUYECKOM
3aumThl. PUTOHLIMABL.



3alura y MHOIOK/IeTOYHBIX JKUBOTHBIX. [IOKpOBBI M MX IIPOM3BOAHbIE. 3alljuTa OpraHusMa oOT
OonesHeil. VIMMyHHasi cucteMa desoBeKa. KJleTOUHBIA W T'yMOpasbHbIM MMMYHUTET. BpOKAEHHBIH U
TIPUOOPEeTEHHBIN crienuUecKrii UMMYyHUTET. Teopust KJIOHATBbHO-cesleKTUBHOTO nMMmyHuTeTa (I1. Opnux, @.
M. bBepuetr, C. ToneraBa). BocrnanuTenbHble OTBeTbl OpraHU3MoOB. Poib BpPOXJEHHONO WMMYyHHUTETa B
Pa3BUTUM CUCTEeMHBIX 3a00/1eBaHUH.

Pa3fipaxuMoCTe W peryssiliis y OpraHu3MOB. Pa3/pa)kKMMOCTb Yy OJHOKJIETOUHBIX OpPraHU3MOB.
Takcucel. Pa3ipa)KuMOCTb U peryisiiiys y pacTeHUi. PocToBbIe BelllecTBa M UX 3HaUeHUe.

HepBHasi cuctemMa u peduieKTOpHasi pery/sifusi y >XUBOTHbIX. HepBHasi cucrteMa U e€ OTZesbl.
OBOJIIOLIMOHHOE  YC/I0)KHEHWe CTPOeHWs HEepBHOM CUCTeMbl y J>KMBOTHBIX. OTZJenbl TOJOBHOTO MO3ra
M03BOHOUHBIX KUBOTHBIX. Pediekc v pednekTopHas ayra. besycioBHble U ycioBHbIe pedieKChI.

['ymopanbHas perynsuys W 5HAOKPUHHAs CHCTeMa >KUBOTHBIX U yesioBeKa. sKese3bl SHJJOKPUHHOMN
CUCTEMBI U UX TOPMOHBI. [leiicTBHe TOpMOHOB. B3aMOCBs13b HEPBHOM U SHAOKPUHHOMW crcTeM. ['nnoranamo-
runogursapHasi CUCTeMa.

LeMoHcTpauu

IToptper: W. I1. ITaBnoB..

Tabmuupbl U cxembl: «OHOK/IETOUHBIE BOAOPOC/N», «MHOTOK/IETOUHbIE BOZAOPOC/N», «bakTepum»,
«[Ipocrenmme», «OpraHbl LBETKOBBIX pacTeHWi», «CHCTEMbl OpPraHOB TII03BOHOYHBIX JKMBOTHBIX»,
«BHyTpeHHee CcTpoeHHMe HaceKOMbIX», «TKaHW pacTeHMii», «KopHeBble cucTeMbl», «CTpoeHue cTebsi»,
«CTpoeHre TMCTOBOU MJIaCTUHKW», « TKaHU )KUBOTHBIX», «CKesleT yeyioBeKa», «IluiieBapuTesibHasi CUCTeMa»,
«KpoBeHoCHasi cuctemar», «[pixaTesbHas cucremMa», «HepBHas cuctema», «Koxa», «MblllieuHasi cuCTemMay,
«BpigenuTenbHas  cucTeMa», «OHJOKpPUHHas  cucrteMa», «CTpoeHWe  MbIlLb», «VIMMyHUTeT»,
«KureuHorionoctHele», «CxeMa MUTaHUsI pacTeHU», « KpOBeHOCHbIe CUCTEMbI TTO3BOHOUHBIX YKUBOTHBIX»,
«CTtpoenue ruzipel», «CTpoeHue IylaHapumn», « BHyTpeHHee CTpoeHue [OXKeBOoro yepssi», «HepBHas cuctema
pbiO», «HepBHasi cucTema Jsryiiku», «HepBHasi cucTeMa MpecMbIKArOIUXCsi», «HepBHasi cuctemMa MTHI»,
«HepBHasi cucTemMa MeKonuTarolux», «HepBHasi cricTeMa yesioBeka», «Pediekc».

ObopyZoBaHue:  CBETOBOW  MHKDOCKOI,  MHUKDOTperaparbl  OJHOK/IETOUHBIX  OpraHW3MOB,
MUKpOTpernapaTthbl TKaHel, paKOBUHbI MOJIJIFOCKOB, KOJIJIEKL[UM HaCEKOMBIX, UTTIOKOXKHUX, >KHUBbIE 3K3eMIISPHI
KOMHATHBIX pacTeHu#, repbapuu pacTeHUM pa3HbIX OT/EJIOB, BJa)KHbIe TperapaThl >KUBOTHBIX, CKeJeThl
MO3BOHOUHBIX, KOJIZIEKLIMA  0eCro3BOHOUHBIX J>KMBOTHBIX, CKeJileT 4YejioBeKa, O000OpyZoBaHWe Jisi
JIEMOHCTpAlMM TIOUBEHHOTO W BO3/AYIIHOTO TMWTaHWs paCTeHUM, pacliervieHuss Kpaxmana U OeskoB Tof
nevictBreM (epMeHTOB, 000OpyZOBaHHe /s AEMOHCTPALIMU OTMBITOB 0 W3MEPEeHHUI0 >KU3HEHHOW EMKOCTH
NETKUX, MeXaHW3Ma /IbIXaTe/bHbIX JABMWKEHUM, MO/Ie/Ti TOJIOBHOTO MO3ra Pa3/InYHbIX KUBOTHBIX.

JlabopatopHasi paboTa «/3yueHre TKaHel paCTeHU».

JIabopatopHasi paboTa «/3yueHre TKaHel KUBOTHBIX».

JlabopatopHasi paboTa «lI3yueHre OpraHoB LIBETKOBOT'O PACTEHUs».

Tema 10. PasMHOXeHHe U pa3BUTHE OPraHU3MOB

@dopMbl pa3MHOKeHUs OpraHu3MOB: Oecriosnioe (BK/tOUasi BereTaTUBHOE) U T0/10Boe. Bupl Gecriosioro
Pa3MHO’KeHUsI: TIOUKOBaHWe, CIIOpy/IsiLus, (pparmMeHTaLysi, KTIOHMPOBaHHe.

[TonoBoe pa3mHokeHHe. [lonoBble KHeTKH, WaM TameTbl. Meiio3. Craguu Metio3a. IloBezeHue
xpomocoM B Meriose. KpoccrHrosep. buosiornyeckuii CMbIC/T Melo03a U II0JIOBOro Ipouecca. Meio3 u ero
MeCTO B )KU3HEHHOM LIMKJ/Ie OPraHU3MOB.

[pen3apoapiiiieBoe pa3BuThe. ['aMmeToreHe3 y >KMBOTHBIX. [1osioBbIe >kesie3pl. OOpa3oBaHue U pa3BUTHE
T10JIOBBIX K/1eTOK. CriepmaToreHes U ooreHes. CTpoeHMe IT0/I0BBIX K/I€TOK.

OmnyiooTBOpeHre U SMOpHOHANbHOE pa3BUTHe >KMBOTHBIX. CrOCcOOBI OIMJIOJOTBOPEHUs: Hapy’KHOe,
BHyTpeHHee. [lapTeHoreHnes.

WHauBuayanbHOe pa3BUTHe OPraHU3MOB (OHTOreHe3). DMOPHUOJIOTHST — HayKa O pa3BUTHM OPraHU3MOB.
Mopgoeene3z — 00Ha u3 2naeHbix npobaem smbpuonozuu. KoHyenyus mopgozenos u modeau mopgozeHesa.
Craguu SMOpuoreHe3a >KMBOTHBIX (Ha mpumepe Jarymikd). [Jpo6menwe. Turbsl — apobieHus.
JlemepmuHupogaHHoe U HedepMUHUPOBaHHOe OpobneHue. bBaacmyna, munwi 6aacmya. OcobeHHOCTH
Ipo0ieHUsT MJIEKONUTAIOIMX. 3apo/iblllieBble JIMCTKU (TacTpysisilusi). 3akiaaJKka OpraHOB M TKaHeW wu3



3apO/IBIIIEBbIX JIMCTKOB. B3aMMHOe B/MSHMe uacTell pa3BHUBAIOIIErocsl 3apofbiiia (3MOpHOHAbHAs
VHAYKLUMS). 3aK/aa/ika IlaHa CTPOeHHsI )KUBOTHOI'O KakK pe3y/bTaT MepapXWyecKux B3alMOJEWCTBUN TeHOB.
BnusiHvie Ha SMOpHOHAILHOE pa3BUTHE Pa3/IMYHBIX (DAaKTOPOB OKPY>Karollel cpepbl.

PocT u pa3BuTHe KUBOTHBIX. [ToCcTAIMOpHOHa/IBHLIN TIepuo/,. [IpsiMoe u HempsiMoe pa3Butue. Pa3BuTue
¢ MeTamopo3oM y 06ecro3BOHOUYHBIX M TIO3BOHOUHBIX >XMBOTHBIX. BUosornyeckoe 3HaueHue TpsIMOTO U
HeTpsIMOTO pa3BUTHsL, UX PaCIpOCTpaHeHWe B TIpUpoZe. TUIlbl pocTa XKUBOTHBIX. PaKTOPBI Peryasiuy pocTa
JKUBOTHBIX U dYesioBekKa. CTafiud TIOCT3MOPHMOHANBHOTO Ppa3BUTHSI Y J>KUBOTHBIX W uejiOBeKa. Ilepropbl
OHTOTreHe3a uesioBeka. CTapeHHe U CMepTh Kak OH0/IorHuecKyre Mmporjecchl.

PasMHO)XKeHUe U pa3BUTHe pacTeHUH. ['ameTogut u ciopoduT. Melio3 B )KM3HEHHOM LIMK/Ie PaCTEeHUH.
Obpa3oBaHue crop B Tmpolecce Meko3a. ['ameroreHe3 y pacteHuwil. OrMIOfOTBOpeHWE U pa3BUTHE
paCTUTE/ILHBIX OpraHru3MOB. [IBOWHOE OIIOZIOTBOPEHME Y I[BETKOBBIX pacTeHuWil. OOpa3oBaHWe U pa3BUTHE
CeMeHHU.

MexaHH3MBbI peryJisiiui OHTOreHe3a y paCTeHU 1 )KUBOTHBIX.

LeMoHcTpauu

[Toptpetsr: C. I'. HaBamwmH, X. [Inemas.

Tabmuubl U cxeMmbl: «BeretatBHOe pa3MHOXKeHHe», «Tumbl 6Gecronoro  pasMHOKEHUs»,
«PasMHOXeHMe XJIaMUIOMOHazAbl», «Pa3MHOXeHWe 3Br/IeHbl», «Pa3MHOXeHMe TUApbI», «Mero3»,
«Xpomocomsbl», «['ametorenes», «CTpoeHue SMLEKIeTKM W crepMaTo3onga», «OCHOBHBIe CTafuu
OHTOreHe3a», «lIpsiMmoe W HempsiMmoe pa3BuTHe», «Pa3BUTHe MalCKOro >XKyKa», «Pa3BuUTHe capaHun»,
«Pa3Butne sATymKNM», «/|BOMHOe OIUIOZOTBOPEHME Y IL[BeTKOBbIX pacTeHui», «CTpoeHue CeMsH
OJIHOZIO/IbHBIX U [IBYZIOJbHBIX pacTeHUI», « KU3HEeHHbIN LIMKJI MOPCKOW KamyCThbl», «KU3HEHHbIN LUK/ MXa»,
«KU3HEHHBIM 1TUK/T arlOpOTHUKA», «KU3HEeHHBIM 1[TUK/ COCHbI».

Ob6opyioBaHMe: CBETOBOW MHKPOCKOI, MHKPOIIpPerapaTthl SIMIIEK/IeTOK U CIIePMaTo30M0B, MO/Ie/b
«IMKn pa3BUTHUSA JATYLLIKA».

JlabopatopHasi paboTa «l3yueHre CTPOEHHSsI TIOJIOBBIX K/IETOK Ha TOTOBBIX MUKPOIIperiapaTax».

[TpakTueckasi pabota «BbIssB/ieHre TPU3HAKOB CXO/ICTBA 3apO/IbIIIel TTO3BOHOUHBIX )KUBOTHBIX».

JlabopatopHasi paboTta «CTpoeHre OpraHOB Pa3MHOXKeHHSI BBICIIUX PaCTeHUI».

Tema 11. 'eHeTHKa — HayKa O HacC/e[CTBEHHOCTH U U3MEHUMBOCTH OPraHW3MOB

VcTopusi CTaHOB/JEHWS W Pa3BUTHUsS TeHEeTHKHW Kak Hayku. Pabotel I'. Menpens, I'. ge dpwusa, T.
Moprana. Posib oTeueCcTBeHHBIX YUEHBIX B pa3BuThu reHeTHKH. PaboTel H. K. KosbijoBa, H. 1. BaBuioga, A.
H. Benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B. TumodeeBa-PecoBckoro.

OCHOBHBIE TeHeTUUeCKHe TMOHATUS U CHUMBOJIBI. ['OMOJIOTMUHBIE XPOMOCOMBI, asjie/bHble TeHbI,
asbTepHATUBHbIE TPU3HAKW, JOMHHAHTHBIM W peLleCCUBHbIA TPU3HAK, FTOMO3UI0Ta, reTepo3vurora, YucTas
JIVHUS, TUOPHIBI, TeHOTHM, dheHOoTUr. OCHOBHBIE METO/bI TEHETUKH: TUOPHUI0IOTMUECKHUM, [TUTO/IOTHUECKUH,
MOJIEKY/ISIPHO-T€HeTUUeCKUM.

LeMoHcTpaiuu

[Toptpetsi: I'. Menpens, I'. ge ®pus, T. Mopran, H. K. Konbiios, H. . BaBunos, A. H. beno3epckui,
I'. . KapneueHko, F0. A. ®umurnuenko, H. B. TumodeeB-PecoBckuti.

Tabnuiibl ¥ cxeMbl: «MeTo/bl TeHETUKH», «CXeMbl CKpeIlBaHuUs».

JlabopatopHasi paboTa «/Ipo3oduia Kak 00beKT reHeTHUeCKUX UCC/IeZI0BaHUM».

Tema 12. 3aKOHOMEpPHOCTU HaC/1eCTBEHHOCTU

MoHorubpugHoe ckpeiyBaHue. [lepBbiii 3aKkoH MeHzienst — 3aKOH eJUHOOOpa3usi THOPUJOB TepBOro
nokosienusi. IlpaBuio pomuHMpoBaHusl. BrTopoil 3akoH MeHzenss — 3aKOH paclieryieHusl IPU3HAKOB.
[luTooruyeckrie OCHOBbI MOHOTUOPU/THOTO CKpeIl[UBaHus. ['UoTe3a YMCTOThI TaMeT.

AHanusupyollee ckpelyBaHue. [IpoMe)XyTOuHbIN XapakTep HaciefoBaHus. PacijenieHre Npu3sHakoB
TIPU HETOJIHOM JJOMUHUPOBaHUU.

OurubpugHoe ckpemnfuBaHude. TpeTud 3akoH MeHzens — 3aKOH He3aBHCHMOIO Hac/el0BaHUs
MPU3HAKOB. [luTo/I0rnuecKre 0CHOBBI TUTHOPUAHOTO CKpEIBaHUS.

CrervieHHOe Hac/ieZioBaHWe Tpu3HaKOB. PaGoTtebl T. Moprana. CrieryieHHOe Hac/ie/loBaHWe TeHOB,
HapyllleHHe CLiellJIeHUsI MeKy reHaMUd. XpOMOCOMHasl TeOpUsi Hac/le[[CTBeHHOCTH.



l'enetka rosa. XpOMOCOMHBIM MeXaHH3M OmpejeieHus: 1osia. AyTOCOMbI U TOJIOBbIE XPOMOCOMBI.
['oMorameTHbIi ¥ reTeporaMeTHbIM MOJI. ['eHeTHueckas CTPYKTypa MOJIOBbIX XpoMocoM. HacnemoBanue
TPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

['eHOTHIT KaK 1je/locTHast cucTteMa. [1elioTpomnusi — MHO)KeCTBeHHOe JielicTBHe reHa. MHO)KeCTBeHHbIN
annenusm. BsaumogelicTBre Heasle/IbHbIX TeHOB. KommyieMeHTapHOCTh. DnucTas. [Tonvmvepust.

['eHeTMYeCKUI1 KOHTPO/Ib Pa3BUTUSI pacTeHW, >XUBOTHBIX M 4Ye/iOBeKa, a Takke (U3M0NI0rMUecKux
TIPOIIECCOB, TIOBe/IeHUs] U KOTHUTHBHBIX (DyHKI[MM. ['eHeTHMUecKrWe MeXaHW3Mbl CUMOWOTeHe3a, MeXaHW3Mbl
B3aUMO/IEHICTBUSI «XO35IUH — TIApasuT» U «XO3SMH — MUKPOOMOM». ['eHeTHUeCKue acIieKTbl KOHTPOJIS
V3MeHeHHsl Hac/ieJCTBeHHOW nH(GOopMalliy B TIOKOJIEHUSIX KJIeTOK U OPraHUu3MOB.

HemoHcTpanuu

IToptpertsr: I'. Menpens, T. Mopras.

Tabmuiel u  cxembl: «[lepBblii U BTOpPOM 3akOHBI MeHzens», «TpeTtudi 3akoH MeHens»,
«AHanu3upyolllee CKpelrBaHue», «HeronHoe fomuHrpoBaHue», «ClieryieHHOe Hac/lejoBaHue TIPU3HAKOB y
npo3odunbl», «['eHeTHKa momna», «Kapuotun uesoBeKa», «Kapuoturn [po3odunbi», «KapuoTHIl NTULBI»,
«MHOXeCTBeHHBIH ajiein3M», «B3anuMo/1eliCTBHe TeHOB.

Ob6opyoBaHMe: MO/Ie/b AJisi AEMOHCTPALIMK 3aKOHOB eIMHO00pa3usi THOPUIOB TIePBOTO TTOKOJIEHHS U
pacllerieHyst MPU3HAKOB, MOJeb JI [eMOHCTpallMy 3aKOHa He3aBHUCUMOI'O Hac/eOBaHWsl IPU3HAKOB,
MO/le/b /1 JeMOHCTpaLy CLIeNJIEHHOTO Hac/le[l0BaHsl PYM3HAKOB, CBETOBOM MHUKPOCKOI, MUKpOIIperapar:
«[lpo3odunar.

[TpakTuueckast pabota «V3ydyeHue pe3y/bTaTOB MOHOTMOPUAHOTO CKPEIUBAHUS Y IPO30(UITBD».

[TpakTryeckasi pabora «V3yueHue pe3ybTaTOB JUTHOPUAHOTO CKPEIMBaHUS Y 1PO30(UIIbI».

Tema 13. 3aKOHOMEepPHOCTH U3MEHUUBOCTH

B3aumogeiicTBue reHoturna W cpeibl npu ¢opMypoBaHud (eHoTUra. V3MeHUMBOCTb TIPU3HAKOB.
KauecTBeHHbIe ¥ KOMYeCTBEHHbIe MMPU3HAKW. BH/Ibl '3MEHUMBOCTHU: HeHAaC/1e[ICTBEHHAs U HaC/eICTBeHHasl.

MoudukaiioHHasi U3MeHUMBOCTb. Posib cpefibl B (pOpMUPOBaHKY MOAU(PUKAITMIOHHOW M3MEHUUBOCTH.
Hopma peakiuu mnipusHaka. BapualvoHHbIM psifi ¥ BapuauuvoHHass kpuBasi (B. MoranHcen). CBorcTBa
MOAU(PUKAITMOHHOW U3MEeHUHUBOCTH.

['eHoTHINIUUeCKasi ©3MeHYMBOCTb. CBOMCTBA MeHOTUNMUYECKOW M3MeHUYMBOCTH. Bubl TeHOTUITMUeCKOU
M3MeHUMBOCTU: KOMOWHATHUBHAs, MyTallMOHHASI.

KombuHaTHBHasi M13MeHUHMBOCTb. Meli03 U MOI0BOM TMPOL[ecC — 0CHOBa KOMOMHATUBHON M3MEHUHBOCTH.
Posib KOMOMHATHBHOW M3MEHUHWBOCTH B CO3[IJaHUY TeHEeTUUEeCKOro pa3HOoOpasus B TipeZiesiaX OJJHOTO BH/IA.

MyTaloHHass U3MEeHYMBOCTb. Buibl MyTalMii: FeHHble, XPOMOCOMHbIe, TeHOMHble. CIIOHTaHHbIe U
WH/JyLIMDOBaHHble MyTalUU. flepHble M LUTOIIa3MaThueckue MyTaluud. ComaTuyecKue U TI0JIOBbIe
MyTaluu. [IpUuMHbBl BO3HUKHOBEHHs MyTaluii. MyTareHbl U UX BJ/IMsSIHUE Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MyTal[MOHHOTO TIpoliecca. 3aKOH TOMOJIOTUYeCKUX PsiZJOB B HaceACTBeHHOU n3MeHurBocty (H.V. BaBunios).
BHesiiepHast ©'3Me@HUMBOCTh M HAC/1e/ICTBEHHOCTb.

OnuzeHemuKka U 3NU2eHOMUKA, pO/b 3NuU2eHemuueckux (akmopoe 8 Hacned08aHuuU U U3MeH4YUBoCmuU
¢peHomunuueckux npu3Haxko8 y op2aHu3Mos.

JeMoHcTparuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabnuibl U cxeMbl: «BuIbI U3MEHUMBOCTH», «MoaudUKallMoOHHas U3MEHUUBOCTLY», «KOMOMHAaTHBHAs
WU3MEHUMBOCTb», «Metio3», «OriofoTBopeHre», «I'eHeTHUeCKre 3a00/IeBaHUS ueIoBeKa», « BUuabpl MyTariuii».

OOGopyioBaHMe: >XMBble U TepOapHble 5K3eMITISIpbl KOMHATHBIX pacTeHUH, pUCYHKHU (doTorpadum)
JKMBOTHBIX C Pa3/IMYHbIMU BUJAMU U3MEHUHBOCTH.

JlabopatopHasi pabora «VcciemoBaHWe 3aKOHOMEPHOCTel MOJUGPUKAIIMOHHONW W3MEeHUMBOCTH.
[TocTpoeHre BapUaLIMOHHOTO PsiZia U BapUALMOHHOUW KPHUBOM».

[TpakTryeckas pabora «MyTaruu y Apo30dusibl (Ha TOTOBBIX MUKpOTIperiapaTax)».

Tema 14. I'eHeTHKa yesioBeKa

Kapuotun wuenoBeka. MexzayHapoiHass MporpaMma MCC/e[loOBaHHsS TeHOMa uesioBeKa. MeTozbl
W3yUeHUs] TEeHeTHUKU ue/IOBeKa: TeHeaslorMueckuid, OIM3HEIOBbIH, I[UTOreHEeTHUECKUH, TIOMY/ISI[UOHHO-



CTaTUCTUYECKWH, MOJIeKY/IsIpHO-reHeTHYeckuid. CoBpeMeHHOe oOmpejie/ieHue TeHOTHUMA: TOJTHOTeHOMHOe
CEeKBEHMPOBAHWE, TeHOTUITMPOBaHUE, B TOM uHc/ie ¢ romolnbto IT11]P-aHamm3a. HacneacTBeHHbIe 3a00/1eBaHus
yesioBeKa. [eHHble UM XPOMOCOMHBIe  0Oone3HHM  yesioBeKa. bonesHu € Hac/aeCTBEHHOM
TMpe/ipacIioNoyKeHHOCThI0. 3HaueHrne MeIULIMHCKOW TeHeTUKW B TIpefoTBpallleHuH U JieueHUH TreHeTUYecKHUX
3aboneBaHuii yesoBeKa. MeAUKO-reHeTHYeCKOe KOHCYJ/bTUpOBaHUe. CTBOJIOBble KieTKU. [loHsTHe
«TeHeTHUeCKOro rpy3a». OTUYeCKHe acIeKThl HCC/IeZloBaHWM B 00/acTM pefakTUPOBaHUS TeHOMa U
CTBOJIOBBIX K/IETOK.

'eHeTHyeckue (aKTOPbI MOBBIIIEHHON UyBCTBUTEIBHOCTH YesioBeKa K (PU3NYeCKOMY U XUMHUUeCKOMY
3arpsi3HEHUIO OKPY’Karolllel cpefibl. ['eHeTHUUeCKasi Tpe/ipacIioyioXKeHHOCTh Ue/ioBeKa K MaTOJIOTHSIM.

HemoHcTpanuu

Tabnuiibl U cxeMbl: «KaproTun uenoBeka», «MeTo/bl U3yUeHHsI TEHETUKH UeloBeKa», «['eHeTHuecKue
3a00/1eBaHMs UesIoBeKa».

[TpakTryeckasi pabora «CocTaBiieHye U aHa/lnu3 POZJOCTOBHOW.

Tema 15. Cenekuysi OpraHu3MOB

HomecTukaiiysga U cenekiys. 3apoXKAeHHe CeleKIUd U AomecTukaiui. Ydenue H. V. BaBunoBa o
LleHTpax MPOUCXOXK/EHUST U MHOT000pasvsi KyJbTYPHBIX pacTeHuid. Posb ce/eKiuu B CO3/IaHUM COPTOB
pacTeHur U TMOpoJ, XUBOTHBIX. COpT, Mopoja, TaMM. 3aKOH TOMOJIOTUYECKUX DPSiZIOB B HAaC/aeCTBEHHOU
nu3MeHurBocty H. V1. BaBuioBa, ero 3HaueHue fiJisi CeJIeKIMOHHON paboThI.

MeTozbl CeNeKIMOHHOW paboThl. VICKyCCTBEHHBIH OTOOp: MacCOBBIM M WHAWUBUAYa/IbHBIA. OTarlbl
KOMOWHAILIMOHHOU cesieKIUU. VIcTibiTaHWe MPOU3BOAUTENeN TI0 TTIOTOMCTBY. OTOOP IO reHOTHUITy C TIOMOIIIBIO
OLIeHKHU (peHOTHIa TTIOTOMCTBA ¥ OTOOP 110 TeHOTHUIY ¢ rnomoirbio aHanu3a JHK.

VcKycCTBeHHBI MyTareHe3 KaK METOJ| CeJIeKIIMOHHOW paboThl. PafMalliOHHBIH M XUMHYECKHH
MyTareHe3 KaK HWCTOUHHMK MyTallMid y Ky/JAbTYPHBIX (OpPM OpraHusMoB. Vcrnonb3oBaHMe TeHOMHOIO
pe/laKTUPOBAHUS U METO/I0B peKOMOMHAHTHBIX [THK /17151 11o/TyueHust ICXOHOTO MaTepHrasa /ijisi CeJIeKIHH.

[TonyuyeHre TOMMIVIONZIOB. BHYTpUBHIOBasi rMOpUAM3alvs. BAM3KOPOJCTBEHHOE CKpeIl[UBaHWe, WU
uHOpuAMHT. HepozacTBeHHOe CKpelyBaHWe, WKW ayTOpuUAMHT. ['eTepo3uc U ero NnpuuuHbl. Vcronb3oBaHue
reteposvca B cenekumu. OtaanéHHas rubpuausanus. IIpeogosieHre OeCTiofus MeXXBUZOBBIX THODPH/IOB.
JocTrkeHus cesleKLMY PAaCTeHUM U )KUBOTHBIX. «3€/1€Has pegonoyusi».

CoxpaHeHMe W M3yueHHe TeHeTMYeCKUX PeCypCOB KyJ/bTYPHBIX PAaCTeHUM U WX JUKUX pOJWYeN J7id
CO3/]JaHUsI HOBBIX COPTOB U TMOPHU/IOB CeIbCKOXO03STCTBEHHBIX KYJ/IBTYP. M3yueHue, coxpaHeHue u ynpasneHue
2eHemuuecKuUMU pecypcamu  CeAbCKOXO03SUCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX 8 YeasiX Y/ayuuwleHus
cywjecmeyrowjux U co30aHusi HO8bIX NOPOO, AUHUL U KPOCCO8, 8 MOM UucC/ie C NpUMeHeHUeM COB8PeMeHHbIX
Memo008 HayuHbIX UCCAe008aHUll, nepedosbix udell U NepcneKmMuHbIX MexHOoA02Ull.

HemoHcTpanuu

IToptpetsr: H. 1. Basunos, 1. B. Muuypus, I'. [I. Kaprieuenko, I1. I1. JIykbsHeHko, b. JI. Acraypos, H.
bopnoyr, [. K. benses.

Tabmupbl U cxeMbl: «LIeHTpPbI TPOUCXOXAEHUST U MHOroobpasusi Ky/JbTYDHBIX pacTeHUi», «3aKOH
rOMOJIOTUUECKHX PSJOB B HAC/Ae[CTBEHHOM W3MEHUMBOCTH», «MeToabl ceneKuun», «OTaanéHHas
rubpun3ais», «MyTareHes».

JlabopatopHasi paboTa «lI3yueHre COPTOB Ky/IbTYPHBIX PACTEHHUN U MOPO/] ZOMAIIIHUX YKUBOTHBIX».

JlabopatopHasi paboTa «3yueHre METOZIOB CeJIEKI[UM PAaCTEHUM».

[MpakTueckast pabota «IIpuBUBKa pacTeHU».

Okckypcusi «OCHOBHbIE METO/bl Y JOCTU)KEHHUSI CeJIeKLIMM PaCTeHUW U )KUBOTHBIX (Ha CeeKL[OHHYIO
CTaHLIUIO, TIJIEeMEeHHYIO0 ()epMy, COPTOUCITBITATeNbHBIM YUYacCTOK, B TEIJIMUHOE XO3sMCTBO, B 1ab0opaTopHio
arpoyHUBepCUTeTa WM HAyUHOTO LIEHTPa)».

Tema 16. BruoTexHOIOTHS ¥ CUHTeTUUEeCKasi OMOIOTUsI

OOBeKTHI, UCII0J/Ib3yeMble B OMOTEXHOJIOTHUH, — KI€TOUHbIE ¥ TKaHEBbIe KY/IbTYpPbl, MUKPOOPTaHU3MBEI,
WX XapaKTepUCTHKa. TpaAul[MoHHas OWOTEeXHOMOTWs: xyieboreueHue, IIOJlyueHHe KHUC/IOMOJIOUHBIX
MIPO/IYKTOB, BUHOAemMe. MuKpobOuosoruueckuii cuHTe3. OOBEKTHI MHKPOOHOJ/IOTHUECKUX TEeXHOJIOTHH.
ITpou3Bo/ICTBO Oe/lKa, aMUHOKUC/IOT U BUTAMHUHOB.



Co3/1aHre TeXHOIOTMM U MHCTPYMEHTOB LieJIeHalpaB/IeHHOT O U3MeHEeHUs1 U KOHCTPYUPOBaHUSI TeHOMOB
C L|e/Ibl0 TIOJIyYeHUsi OPraHM3MOB M HMX KOMIIOHEHTOB, COJep)Kaljux He BCTpeyvarollyecsi B TIpUpOJe
OuoCUHTeTUUECKHE TTYTH.

KrneTtouHass umKeHepusi. MeTozibl Ky/JbTYPhbl K/I€TOK U TKaHel pacTeHUM U >KUBOTHBIX. KpuoOaHKH.
Comaruyeckass Tvubpuau3aliis ¥ CoMaTUuUecKuil sMOpuoreHe3. lcmonb3oBaHHe TaluIOWIOB B CeJeKIUd
pacteHui. IloayueHue MOHOKAOHA/NbHbIX aHmumesn. Mcnonb3o8aHue MOHOK/AOHA/AbHBIX U NOAUKAOHA/AbHbIX
aimumen 6 meduyuHe. VICKyCcCTBEHHOe OIUIOAOTBOpeHHe. PeKOHCTPYKLUsl SWLIEeK/IeTOK M KIOHHWPOBaHUe
JKUBOTHBIX. MeTo/ TpaHCIUVIaHTalUU sifiep K/eToK. TexHono2uu 0300poeneHusl, Ky/AbmueuposaHusi U
MUKPOK/AOHA/IbHO20 PA3MHO}CEHUS Ce/bCKOXO035UCMBEHHbIX Ky/Ibmyp.

XpoMOCOMHass U TeHHasg WHXeHepusi. VICKYCCTBeHHBIM CHUHTe3 TeHa U KOHCTPyHMpOBaHUe
pekombuHauTHBIX JJHK. Co30aHue mpaHceeHHbix opeaHu3mos. JJOCTI>KeHUs Y TIepCIieKTUBbl XpPOMOCOMHOM 1
reHHOUW WH)KeHepuH. DKOJIOTHYeCcKHe U 3THUeCKHe Mpo0ieMbl TeHHOW UHKeHepHUH.

MepuiiHckre — OuoTexHosioruu.  IlocTtreHoMHasi  IjudpoBas  MeguidHa.  [ILIP-muarHocTHKa.
MeTaboMOMHBIN aHa/MM3, TEeHOLIEHTPUYEeCKU aHalu3 TpOoTeoMa uesioBeKa /il OLIeHKU COCTOSTHUSI ero
3/10pOBbs1. crionb30BaHUe CTBOJIOBBIX K/IeTOK. TapreTHast Tepanus paka. 3D-0noumkeHepus /it pa3paboTKu
(dyHIaMeHTalbHbIX OCHOB MEJUIIMHCKUX TEeXHOJIOTHUM, CO3[,aHUsi KOMIUIEKCHBIX TKaHell coueTaHuem
TEXHOJIOTUM TPEXMEPHOro OuonpuHTHHTA U cKaddosguHra A pellieHUs 3374 MMePCOHATU3UPOBAaHHON
MeJULIUHBI.

Co3aHre BEKTOPHBIX BakIMH C 1ie/lbl0 00ecrieueHUus KOMOMHMPOBAHHOW 3alllUThI OT BO30yaUTeseH
OPBI, ycraHOBneHWe MOJIEKY/ISPHbIX MeXaHW3MOB (yHKUMOHUpoBaHus PHK-cogepskammx BUPYCOB,
BBI3BIBAIOIIMX 0C000 OMacHble 3a00/1eBaHus UeioBeKa U JKUBOTHBIX.

LeMoHcTparuu

Tabmubl u  cxembl: «Vcmonb3oBaHHe MUKDOOPTaHU3MOB B TPOMBIIIIEHHOM TIPOU3BO/ICTBE»,
«KrnerouHasi uH>xeHepusi», «I'eHHasi UH)KeHepUsI».

JlabopatopHasi pabota «/3yueHre 00HEKTOB OMOTEXHOIOTUN».

ITpakTryeckas pabora «[TosyueHre MOJTOYHOKUC/IBIX TIPOIYKTOB.

OKcKypcusi  «bUOTeXHOJIOTUS — BaKHeWIllasi TPOM3BOJWTe/NbHAs CWia COBPeMEeHHOCTU (Ha

OMOTEXHOIOTUUeCKOe TIPOU3BO/ICTBO)».

11 KJTACC

Tema 1. 3aposkzeHre 1 pa3BUTHeE 3BOTIOIMOHHBIX TIPe/CTaB/IeHH B OMOIOTHH

OBosrouoHHas Teopusa Y. [lapsuna. [IpeAnochliky BO3HUKHOBeHUA JapBuUHU3Ma. KU3Hb U HayuyHas
JesarensHOCTh Y. JlapBUHa.

JBrkyiue cunsl 3BomoLuM BUAoB Mo Y. JlapBuHY (BBICOKas WHTEHCHMBHOCTb Pa3MHOKEHUS
OpraHM3MOB, Hac/ie/[CTBeHHasi U3MEeHUMBOCTh, OOpb0a 3a CyleCTBOBaHWEe, eCTeCTBEHHBI M MCKYCCTBEHHBIN
ot6op).

Odopmnenne cuHTeTHueckord Teopuu sBosoiuu  (CTD). HelitpanbHasi Teopusi SBOJIIOLIUM.
CoBpeMeHHasl BOJIIOL{MOHHAsI Oro/orysl. 3HaueHre 3BOJIIOLIMOHHON TeOpuH B ()OPMHPOBAHHM €CTeCTBEHHO-
HayuYHOU KapTHHBI MUpa.

JeMoHcTpanuu

[Toprpetsl: Apucrorens, K. Jlunney, XK. b. Jlamapk, 3. JK. Cenr-Unep, X. Krosree, U. lapsuH, C. C.
YetBepukos, U. U. Imansraysen, [Ix. Xongeus, [1. K. benses.

Tabmunpl 1 cxembl: «Cuctema xuBoi npupopsl (o K. JIuHHer0)», «J/lecTHHLIA )KUBBIX CYIIECTB (T10
Jlamapky)», «MexaHu3M (OPMHUPOBaHUS TIPUCIIOCOOIEHUIA y pPaCTeHUH U XKUBOTHBIX (110 JIamapky)», «Kapra-
cxema Mapuipyta nyreinectBus Y. [apeuHa», «Haxogku Y. [lapBuHa», «®Popmbl 00pnOBI 3a
cylectBoBaHUe», «I[Topopl romybeii», «MHoroobpasue KyJbTYpPHBIX (OpM KamycTbl», «I1opofbl ZoMaIIHUX
JKUBOTHBIX», «CxemMa o06pa3oBaHusi HOBbIX BU/OB (110 Y. [lapBuHy)», «CxeMa COOTHOLIEHHS [JBIDKYLUX CHJI
3BOJIIOLIMN», « OCHOBHBIE [10/I0)KEHUS] CUHTeTUYeCKOW TeOPUU SBOJIFOLIUN».

Tema 2. MUKPO3BO/IIOLIUA U €€ pe3y/bTaThl



[Monynsius Kak s/eMeHTapHasi efvHuULA 3BooLMU. CoBpeMeHHble MeTO/bl OLIeHKH T'eHeTHUecKoro
pa3HooOpa3uWss U CTPYKTYphl TOMyJsiuid. V3meHeHue TeHO(OHJA TOMY/SALMA KaK 3jieMeHTapHOe
3BOJTIOL[MOHHOE siBJieHHe. 3aKOH TeHeTH4YecKoro paBHoBecws k. Xapau, B. BaitnGepra.

OneMeHTapHble (DaKTOpbI (ABWKYIIME CHUJIbI) 3BOMOLMH. MyTalMoHHbINA mnpoiecc. KombuHaThBHas
M3MEeHUMBOCTb. Jlpeiip reHOB — cilydaliHble HeHarlpaB/ieHHble W3MeHEeHWs 4YacTOT ajvlesiell B MOMYJ/ISALMAX.
Oddekr ocHoBarens. Opgekm OymblLiouHO20 20pabiwKa. CHUdCEHUe 2eHemuuecko20 pazHoobpasusi:
npuuuHbl u caedcmeus. I1posieneHue 3¢gpekma Opeticha 2eHo8 6 HOAbLILUX U MAAbIX nonyasayusx. Murparym.
W3onsupst nmomyisiuii: reorpaduueckas (IpoCTpaHCTBeHHast), Oronoruueckast (PenpoyKTHUBHAs).

EcTecTBeHHBbI OTOOp — HampaBiSwOmMUN  ¢GakTop 3Bo/olMH. POpMBI  €CTeCTBEHHOTO 0TOopa:
JBIDKYIIUH, CTaOWIM3UPYIOIIWK, pa3pbiBaroiuii (au3pyntuBHbI). [lonoBodi orbop. Bo3HUMKHOBeHue u
9BOJTIOLUS COLIMAbHOTO TOBe/IeHUsT )KUBOTHBIX.

[prcnoco6eHHOCTh OPraHU3MOB KakK pe3y/bTaT MUKPO3BOJIIOLMH. BO3HUKHOBeHHe MPUCIIOCO6/IeHM i
y opraHusmMoB. Apomopdo3bl U uAMoajanTtanud. Ilpumepbl mpucriocobneHUid  y  OpraHH3MOB:
Mop(oJIoruuecKye, (usnoornyeckue, broxumMuyueckue, 1I0BeJleHUeCcKue. OTHOCUTENBHOCTh
MIPUCIIOCOO/IEHHOCTH OPTraHU3MOB.

Buj, ero Kputepuu M CTPYKTypa. Bujoobpa3oBaHue Kak pe3ysibTaT MHKPO3BOJIIOLMHU. M3omsius —
KIIoueBod  ¢akrop BuAooOpasoBaHus. Ilyth u  criocobbl  BW000pa30BaHMS: — ayioNaTpudeckoe
(reorpaduueckoe), cuMraTprueckoe (IKOJIOTHUECKOe), «MIHOBEHHOe» (TIO/TUIIONAN3alivist, THOpUan3aLus).
JTensHOCTh 5BOJIIOLIMOHHBIX MPOLIECCOB.

MexaHu3Mbl (OpMUPOBaHUs OHOIOrUUeCcKOro pa3Hoobpasus.

Ponb 5BO/MIOLIMOHHON OHosorny B pa3paboTKe HayuHbIX METOZOB COXpaHeHHsi OvopasHooOpasusi.
MUKpO35BO/MIOLIMSA U KOSBOJIOLIMS MapasuTOB U MX X03sieB. MexaHM3Mbl (DOPMHPOBaHMUSI yCTOMUMBOCTH K
aHTHOHMOTHKAM M CITOCOOBI O0PLOBI C HEM.

JeMoHcTpanuu

[Toptpets!: C. C. UerBepukos, 3. Maup.

Tabmunpl 1 cxeMbl: «MyTalMOHHasE U3MEHUUBOCTb», «[lomymsiuoHHasi CTPYKTypa BHfa», «Cxema
MposiB/ieHUs] 3akoHa Xapau—BatinOepra», «/IBKYyIl[Me CUIbI 3BOIOLUN», «OKOJOTUUeCKas W30S
TOTTYJISALMM ceBaHCKOM (openu», «['eorpaduueckasi W30S TUCTBEHHULIbI CUOMPCKON U JTMCTBEHHULIBI
JaypcKoi», «[lomynsuoHHble BOHBI YMC/IEHHOCTH XUILHUKOB U KepTB», «Cxema /1eliCTBUS eCTeCTBEHHOIO
orbopa», «PopmMbl 60pbOBI 3a cylecTBOBaHUE», «VHAYCTPUAIBHBIM MejlaHHu3M», «KUBble HCKOIIaeMbIe»,
«[IoKpoBUTeNbCTBEHHAs! ~ OKpacka  J>KUBOTHBIX», «[Ipegympexxparoiiass ~ OKpacka  >KHBOTHBIX»,
«®u3nonornueckre aganrtaiun», «[IpucrnocobIeHHOCT, OPraHU3MOB U €€ OTHOCUTETBHOCTh», «Kputepun
BUzia», «Buabl-aBoiiHnKM», « CTpyKTypa Buza B mpupoge», «Criocobsl BUupoobpa3oBanms», «I'eorpaduyeckoe
BUIo00pa3oBaHWe TPEX BUOB JIaHABILIEH», «3JKOJIOTMUECKOe BHA000pa3oBaHWe BHJOB CHHHIL»,
«[Tomumion el pacTeHuii», «KamycTHO-peIeuHbIN THOPUI».

Ob6opyaoBaHue: Tepbapuy pacTeHU, KOJIJIEKIIMA HaCeKOMbBIX, uydesia MTUL U 3Bepeii C rpuMepamu
pa3/IMuHbIX NpUcnocobyieHnH, yyuesa NTUL| U 3Bepell pasHbIX BHZOB, repOapuM pacTeHUH OJIM3KHX BH/IOB,
00pa30BaBIIMXCST PA3/TMUHBIMUA CTIOCOOAMM.

JlabopatopHasi paboTa «BbIsiB/ieHHe U3MEHUMBOCTH Y 0COO€el 0JHOTO BH/Ia».

JlabopatopHasi paboTa «IIpucroco6ieHust OpraHM3MOB U UX OTHOCHUTE/TbHAS 1[e1eC000pa3HOCTh».

JIaboparopHasi pabota «CpaBHeHHe BUJOB TI0 MOP(}OJIOrMYeCKOMY KPUTEPUIO».

Tema 3. MakposBostoLys U eé pe3ysbTarhbl

MeTtoapl u3ydeHHss Makpo3BomoLMM. [laneoHTosorvuyeckue MeTOAbl UM3yUeHUS  SBOJIIOLIMU.
[TepexosHbie opMbI U GuioreHeTHUYECKHe Psi/ibl OPraHU3MOB.

buoreorpapuueckve MeToApl u3yuyeHUs1 3BosmoLyu. CpaBHeHue (iopbl U (payHbl MaTepUKOB U
ocTpoBoB. broreorpaduyeckre obnacti 3emMnu. Bugbl-oHA€MUKU U PETUKTHI.

OMOproIoruyeckre ¥ CpaBHUTETbHO-MOPQOIOrHuecKie MeTo/ibl U3yueHHsl 3BOMIOLUH. ['eHeTHUeCcKue
MeXaHU3Mbl 3BOJIIOLIMM OHTOTeHe3a U MOSIB/IeHUS] SBO/IIOLIMOHHBIX HOBIIECTB. ['OMO/IOrMUHbIe U aHA/IOTUUHbIe
opradbl. PymumeHTapHble oOpraHbl W aTaBU3MbL. MOJEKy/IsIPHO-TeHeTUYecKie, OHOXUMHUeCKre U



MareMaThyeckue MeTOAbl M3yueHus 3BO/MIOLMU. ['omosiornuHble reHsl. CoBpeMeHHble MeTO/bl MTOCTPOEHUs
¢bunoreHeTUYECKUX JIePEBbEB.

XPpOMOCOMHBIe MyTalluU U 3BOJIIOLIUS T€HOMOB.

OO6ue 3aKOHOMepHOCTH (TIpaBWia) 3BoyitoUWU. [IpuHyun cmeHbl ¢yHkyuli. HeobpaTtumocThb
3BOJIIOLMU. AZlanTUBHAs pasuanus. HepaBHOMepPHOCTb TeMITOB 3BOJTHOLMH.

LeMoHcTpauu

[ToptpeTsl: K. M. Bap, A. O. KoBaneBckuii, ®. Mrosiep, 3. ['ekke/b.

Tabmuupbl U cxembl: «DOUIOTeHETUUECKUN Psifl JIOMIaN», «ApPXeOonTepuKC», «3Bepo3yObie siIepbi»,
«Creronedasnbl», «PUHHOPUTEI», «CeMeHHbIe TAllOPOTHUKW», «buoreorpaguueckue 30Hbl 3eMan», «/pelid
KOHTUHEHTOB», «PemukTel», «HauasmbHble CTaguy SMOPUOHATBHOTO Pa3BUTHsI TIO3BOHOUHBIX >KUBOTHBIX»,
«["omMonoruyHbIe ¥ aHalIOTHYHbIE OpraHbl», «PyIUMeHTbI», « ATaBU3MbI», «XPOMOCOMHbIEe HabOOphI UuenoBeKa
U 1IMMIaH3e», «[ J1aBHble HarpaB/ieHusl SBOTIOLMN», «OO0I11ie 3aKOHOMEePHOCTH 3BOTHOLIUN».

Ob6opyoBaHUe: KOJIIEKIMU, Tepbapud, MY/sDKA MCKOTAaeMbIX OCTaTKOB OPraHU3MOB, MYJISDKA
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJMMEeHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUA HaCEKOMBIX.

Tewma 4. TTporcxoxxaeHre U pa3BUTHUE KU3HU Ha 3emMJie

HayuHble THUMOTe3bl TMPOUCXOX/EHUs >KU3HU Ha 3emsie. AbOuoreHe3 W maHcrepmusi. [loHaydHble
TIpe/iCTaB/IeHNs O 3apOXK/eHNH JKU3HHU (KpealjuoHH3M). ['urnoresa noCTOSHHOTO CaM03apOoXKAeHHUs )XU3HU U eé
oripoBep>keHHe onbitamu @. Peau, JI. Cniasutantiany, JI. Tlactepa. TTporucxoxkaeHue >KU3HA U aCTPOOUOJIOTHSI.

OcHoBHBIe 3Tarbl HeOpraHu4eckor 3BoJiroLMU. [1naHeTapHas (reosoruueckas) 3BOJOLMSA. XUMUYeCcKast
9BOJTIOLMS. AGUOTeHHBI CHHTe3 OpraHuyecKUx BelllecTB U3 HeopraHndeckux. OnbiT C. Musinepa u I'. FOpu.
O6pa3oBaHue 1osMMepoB W3 MoHOMepoB. KoailepBatHasi ruriote3a A. M. OnapuHa, ruroresa MepBUUHOTO
oyneoHa [Ix. XosnzeiHa, reHeTuueckas ruriote3a I'. Ménnepa. Pubosumer (T. Uek) u rumnore3a «mupa PHK»
Y. I'unbepra. ®opmMupoBaHre MeMOPaH ¥ BOSHUKHOBEHHE MPOTOK/IETKH.

Vcropus 3em/u U MeTOApl eé u3yueHus. VMckonaeMble opraHriyeckue oCTaTku. ['eoXpoHosiorus u eé
Metozibl. OTHOCUTE bHAS ¥ aDCOJTFOTHAsI TeOXPOHOJIOTHSL. ['e0XpOHOIOTHYecKast 1ITKasia: 0HbI, 3Pbl, TIEPUO/H,
3MOXMU.

HavanbHble sTanbel opraHAvyeckou 3BoJtOLMU. [TosiBeHHWe W 5BO/IOLMS MEPBBIX KJ/I€TOK. OJBOIOLMS
MeTabosu3Ma. Bo3HUKHOBeHHe TmepBbiX 3KocucTeM. CoBpeMeHHble MUKpPOOHBbIe OHOIIEHKM Kak aHasor
repBbIX Ha 3emsie coobiiecTB. CTpoMaTOMUTEL. [IpOKapUOTHI U 3YKapUOTHI.

[TpoucxoxzaeHue  3yKapuoT  (cuMmOHoreHe3).  DBOJIOLMOHHOE  TIPOMCXOKIEHHWE  BUPYCOB.
[TpoucxoxaeHre MHOTOK/JIeTOUHbIX OpraHu3MoB. BO3HUKHOBeHHe OCHOBHBIX TPy MHOTOK/IETOUYHBIX
OpraHKU3MOB.

OcHOBHbIe 3Tarbl 3BOIOL[MHU BLICHIUX pacTeHWi. OCHOBHBbIe apoMopd03bl pacTeHU. Bbixos pacTeHuit
Ha cyuy. [losiByieHMe CIIOPOBBLIX pacTeHUM U 3aBoeBaHWe WMH Cyiii. CeMeHHbIe pacTeHus1. [IpoucxoxeHue
[[BETKOBBIX PaCTeHHUM.

OcHOBHBI€ 3Tarbl 3BOIOI[UH KUBOTHOTO MUpa. OCHOBHBIe apoMOP(O3bl )KUBOTHBIX. BeHzcKasi (ayHa.
KeMOpuiickuii B3pbIB — TIOsIBJIeHWe COBPeMeHHBbIX THIIOB. [lepBbie XOp/0Bble >XUBOTHbIe. JKU3Hb B BO/jE.
OBOJTIOLMST TIO3BOHOUHBIX. [IpoucxoxzaeHue ambubuii u pentunmid. [IpoucxoxgeHre MIIEKOTIUTAIOIIUX U
ntul. [IpuHiun kmroueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUYHBIMH M TIO3BOHOUYHBIMHU >KUBOTHBIMH
CyLLIU.

Pa3BuTure ku3HU Ha 3emJie MO 3paM U MepuojiaM: apxXeu, MPOTepo30H, Naneo30r, Me30301, KaHO30M.
OO1iast XapakTepUCTHKA K/UMaTa M TeoJIOTMUeCKUX TMpoljeccoB. [losiBlieHWe W pacIjBeT XapaKTePHbIX
OpraHusMoB. YT/jeoOpa3oBaHue: ero yC/I0BUS U BUsIHUE Ha Ta30BbIid cOCTaB aTMOC(]ephl.

MaccoBble BBIMMpAHUSI — JKOJIOTUUECKHEe KPU3UCHI TPOIUIOTo. IIpUUWHBI U C/Ie[ACTBUS MaCCOBBIX
BbIMUpaHuid. CoBpeMeHHBbIM 3KOJIOTUYeCKUd Kpusuc, ero ocobeHHoctu. IIpobrema coxpaHeHUst
O6riopa3HooOpa3ust Ha 3emiie.

CoBpeMeHHasi CcuUCTeMa OpraHMYeckKoro mupa. [IpuHIUMNBI KjlaccupuKalyuu opraHrn3MoB. OCHOBHBIE
CcUCTeMaTh4yecKue TPYIIbl OPraHu3MOB.

JeMoHCcTpanu



[Toptpetsr: ®. Penu, JI. Cnannanuany, J1. [lactep, Y. 1. Meunukos, A. W. OnapuH, k. Xonzens, I
Ménnep, C. Musnnep, I'. FOpu.

Tabmubl U cxembl: «Cxema ombita @. Peau», «Cxema onbiTa JI. TlacTepa 1O UW3yueHMIO
camo3apoxkJeHusi xusHu», «Cxema onbita C. Musnepa, I'. FOpu», «3Tanbsl HeOpraHUUeCKON SBOJIFOLIAN,
«['eoxpoHosiornueckasl 1kana», «HavanbHble 3Tambl OpraHUYecKoil 3BosonMK», «Cxema o6pa3oBaHUs
9yKapuoT MyTéM cumbuoreHesa», «Cucrema >XMBOW NpUpPoAbl», «CTpoeHue Bupyca», «ApoMop¢o3bl
pacTeHub», «PuHMODUTBI», «OJHOKIETOUHbIE BOAOPOC/INW», «MHOIOK/JIeTOUHble BOJOPOCTN», «MXW»,
«[TanopotHukn», «['o/locemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHul», «Cxema pa3BUTHSA
JKMBOTHOT'O MHpPa», «ApoMopQo3bl )KUBOTHBIX», «[IpocTelimme», «KuieyHononocTHobie», «[110cKkre yepBu»,
«YnenucroHorue», «PbIObI», «3eMHOBO/IHBIE», «[IpecMbikatomuecs», «IITUIBI», «MJIEKOTUTAIOIIEe,
«Pa3BuTHe XV3HU B apxelCKoW 3pe», «Pa3BuTWe >KHM3HU B TPOTEPO30MCKOM 3pe», «Pa3BuUTHe >XU3HK B
raseo30MCcKON 3pe», «Pa3BUTHe >XU3HUM B ME3030MCKOW 3pe», «PasBUTHE >KU3HU B KaWHO30WCKOW 3pe»,
«CoBpeMeHHasi CCTeMa OpraHu4Yeckoro MUpa».

Ob6opyzoBaHue: repbapuy pacTeHWM pas3/UUHBIX OTZE0B, KOJIJIEKLUM HACeKOMBIX, BraXKHbIe
TriperiapaThl KUBOTHBIX, PAKOBHUHBI MOJIJIFOCKOB, KOJUIEKLIMA UIVIOKOXKUX, CKesleTbl IT03BOHOYHBIX JKUBOTHBIX,
yyyesa NTULl U 3Bepel, KOJUIeKLIMM OKaMeHe/IOCTeM, IT0JIe3HBIX MCKONAaeMbIX, MYJ/ISDKA OpraHh4yecKux
OCTaTKOB OPraHU3MOB.

BupryanbHass nabopatopHasi pabora «MogemipoBaHue oOmbITOB Munnepa—tOpyu 1o M3yudeHHIO
abMOreHHOT0 CHHTe3a OPraHUYeCKUX COeIMHeHUH B TePBUYHON aTMoc(hepe».

JIabopatopHasi paboTa «lI3yueHue U OMUCcaHKe UCKOTIaeMbIX OCTAaTKOB JJPeBHUX OPTaHHU3MOBY.

[TpakTueckast pabota «Vi3yueHre ocobeHHOCTeli CTPOeHHs pacTeHU pasHbIX OTZEe/I0B».

[TpakTnueckasi pabota «V3yueHre ocobeHHOCTell CTpOeH!sI T03BOHOYHBIX )KUBOTHBIX».

Tewma 5. I[IporcxoxxaeHre ueoBeKa — aHTPOIIOreHe3

Paszienbl ¥ 3a1auM aHTPOITOIOIUUA. MeTo bl aHTPOIIOJIOTHH.

CraHoB/IeHre Tpe/iCTaB/IeHNM O NPOMCXOXKAEHWH 4yesioBeKa. PenmnruosHele Bo33peHUs. COBpeMeHHbIe
HayuHble TeOpHH.

Cx0ACTBO UesioBeKa € )KUBOTHbIMU. CHCTeMaTUueCcKoe I10/10’KeHHe yejioBeka. CBUeTeIbCTBa CXOCTBA
yejoBeKa C  JKMBOTHBIMU:  CpaBHUTe/bHO-MOpQosoruueckie,  smbOpuonoruyeckue,  (HU3M0JIOr0-
ObvoxuMryeckue, roBefeHUeckre. OTINUMSI YesioBeKa OT JKUBOTHBIX. [IpsIMOXOXKeHHMe U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHe rOJI0BHOIO MO3ra U BTOPOW CUTHA/IbHOW CUCTEMBI.

Oewkymye cunbl  (pakTopsl) aHTpomoreHesa: Ouosiormueckue, couuanbHble. CoOOTHOILIEHHe
OMOJIOrMYeCKHX U COLMA/bHBIX ()aKTOPOB B aHTPOTIOTeHe3e.

OcCHOBHBIE CTafuM aHTporioreHe3a. PaHHue denoBekooOpa3Hble 00e3bsiHBI (TIPOKOHCYJIBI) M PaHHUE
TIOHTHABI — O0IMe TpeJKH YeroBeKooOpas3HbIX 00e3bsH W Jtofiell. ABCTPa/iONUTEKH — JIBYHOTHE TIPeJKU
mogei. YenoBek ymeriblid, IepBble U3rOTOB/IEHUS] OPYAUMN TpyZa. YenoBek NMpsIMOXOZSIMMN 1 TIePBbIi BBIXO/,
mopelt 3a nipenensl Appuku. Yenoek reliziensbeprckuii — obIMil NpefioK HeaHZepTalbCKOTO YesioBeKa U
yesioBeKa pasyMHOro. YesoBek HeaH/iepTa/JbCKUM KakK B/ JHOZlel XOJIOLHOrO KauMara. UesioBeK pa3yMHBIN
COBpPEMEHHOI0 TUIa, JeHUCOBCKUM UesloBeK, OCBOeHHe KOHTHHEHTOB 3a npezenamu Adpuku. [laneoreHeTrka
Yl TIaJIeOr€HOMMUKa.

OBOIOLIMST COBPEMEHHOTO YesioBeKa. EcTecTBeHHBIN OTOOD B MOMY/SLMSAX uyesioBeKa. MyTallOHHBIN
nporiecc ¥ nosumopdusm. [lonynsiyoHHbIe BOMHBI, fpeld reHoB, mMurpauusi U «3¢¢deKkT ocHOBaTessi» B
MOMYJ/ISILUSIX COBPEMEHHOT0 UesloBeKa.

UenoBeueckre packl. IloHdatve o pace. bosnbiive pacel: eBporeonjHas (eBpa3uiicKas), aBCTpaso-
HerpoujiHasi (3KBaTopuvasnbHasl), MOHTOJIOM/Hasi (a3vaTCKOo-aMepuKaHCKas). Bpemsi u myTd pacceneHus
yesjioBeKa II0 IU1aHeTe. EOWHCTBO yesoBeueckux pac. HayuHasg HeCoCTOSTe/NBHOCTb — pacusMa.
I[TpucriocobeHHOCTDb UesioBeKa K pa3HbIM yCIOBUSIM OKpYy»Karolllel cpeZibl. BiusiHue reorpadyueckoii cpefibt
U Aipeiida reHOB Ha MOPG0JIOTHIO U (DH3UOJIOTHIO UesloBeKa.

MexaucuuIIMHapHble MeToAbl B (u3nueckoil (OMomornveckol) aHTPOMOTIOTHH. OBOIOLMOHHAS
AHTPOIOJIOTUS Y T1a/Ie0aHTPOIIOJIOTHS Ye/l0BeueCKrX MOMy/sanui. bruocornuanbHble uccie[0BaHUs TIPUPO/BI
yesioBeKa. MccieoBaHre KOBOJIOIMK OHMOIOTMYeCKOT0 ¥ COLMA/TBHOTO B YeIOBeKe.



JeMoHCcTpanu

[Toptpetsr: Y. [JapBun, JI. Jluku, f. . Porunckum, M. M. ['epacumos.

Tabnuibl U cxeMbl: «MeToJbl aHTPOIOJOTHUH», «['0OJIOBHOH MO3r uejioBeKa», «YeoBeKooOpa3HbIe
00e3bsiHbl», «CKesleT uejioBeKa W CKeJieT IIMMIIaH3e», «PyJuMeHTbI M aTaBU3Mbl», «JIBIKYIIME CUJIbI
aHTpoOTIOreHe3a», «JBO/IOIMOHHOE [PEBO UeoBeKa», «ABCTpa/lonuTek», «UenoBeK yMmernbiii», «UemoBek
TIPSIMOXOJSIINI», «[leHUCOBCKUM uesioBeK» «HeaHepTanblibl», «KpoMaHbOHILIb», «[Ipegku uenoBeKa»,
«3JTarbl 3BOJIIOLIMU UesioBeKa», «Packl yesioBeka».

OO6opyioBaHMe: MYJISDKH OKaMeHesoCTel, MpeMeTOB MaTepyuajbHOW KYJIbTYPhI TIPEJKOB UesloBeKa,
peripoaykiuu (dororpadun) KapTuH € MH(OIOrHUECKUMU W OMOMEeHCKIMH CHO’KETaMH TTPOMCXOXK/eHHUsT
yesioBeKa, (oTorpadmm HAXOJOK HMCKOIMAeMbIX OCTaTKOB uejioBeKa, CKejleT 4YejioBeKa, Moje/b uepera
ye/jioBeKa U yeperna IIMMIIaH3e, MOJe/lb KWCTH 4YesloBeKa U KWCTH IIMMIIaH3e, MOJenu Topca IIpeJKOB
yesioBeKa.

JlabopatopHasi pabora «M3ydyeHue o0coOeHHOCTell CTpOeHUsI CKejleTa 4esioBeKa, CBSI3aHHBIX C
TIPSIMOXOJKJ€HUEM».

[TpakTryeckast pabora «/3yueHue 5KO/IOTUUECKUX aZlaMTal[|ii yeioBeKa».

Tema 6. JKosorvsg — Hayka O B3aMMOOTHOIIEHMUSIX OPraHW3MOB W HAJOPraHU3MEHHBIX CHUCTeM C
OKpY’Karolllel cpeion

3apoxkeHre W pa3BUTHe 3Kojoruu B Tpygax A. I'ymbonbara, K. @. Pynbe, H. A. CeepijoBa, D.
I'ekkesist, A. Tenom, B. H. CykauéBa. Paszenel v 3aauu 5K0s10ruu. CBs3b 3K0JI0THH C APYTUMU HayKaMU.

MeTto/ib1 9K0ooruu. TloneBbie HabMOjeHNs. DKCIIePUMEHTBI B 9KOJIOTHU: TIPUPO/IHbIE U Tab0opaToOpHbIe.
MogenvpoBanie B 5KOJOTMM. MOHWUTOPUHI OKpY’Karollell cpefbl: JIOKa/JbHbIM, peruoHajdbHbIA U
r7100a/TbHBIHN.

3HaueHUe 5KOJOTMYeCKUX 3HAHUW [/ uesioBeKa. DKOJIOTMUeCKoe MUPOBO33peHHe KakK OCHOBA CBsI3eit
yesioBeuecTBa C MOpuposor. POpPMUpPOBaHHE 35KOJIOTUUECKOW KYJbTYPbl U 3KOJOTHUUECKOW TPaMOTHOCTH
HaceJIeHusl.

emoHCcTpanuu

[Moprpetsl: A. I'ymbonbar, K. @. Pynbe, H. A. CeBeprioB, O. I'ekkenb, A. TeHcn, B. H. Cykaués.

Tabmuibl U cxeMbl: «Pa3zenbl 3Ko1orun», «MeTobl 3Ko0orun», «CXeMa MOHUTOPUHTA OKDPY Karoljei
cpenbD».

JIabopatopHasi paboTa «lI3yueHre METOOB KOJIOTMUeCKUX UCC/IeJOBaHUM».

Tema 7. OpranusMsl U cpejia 0OUTaHUS

OKkonoruueckre (HakTopbl W 3aKOHOMEPHOCTHM uX JeiicTBus. Kiaccudukaiusi 35K0/I0THYECKUX
¢dakTopoB:  abmoTHueckue, OuOTHUeCKHWe, aHTporioreHHble. OOIMe  3aKOHOMEPHOCTH  JAeHCTBUS
skonoruueckux ¢akrtopoB. IlpaBwio wmunumyma (K. IIInpenrens, HO. JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtuueckue aktopbl. CBeT Kak 3Komoruyeckui ¢akrop. [eiicTBHe pa3HbIX yUaCTKOB COJTHEUHOTO
CMeKTpa Ha OpraHu3Mbl. OKOJOTMUeCKWe TpyNnbl pacTeHWM M JKUBOTHBIX [0 OTHOLUEHWIO K CBETY.
CurHasnbpHas poJib cBeta. POTONEPUOAU3M.

Temneparypa Kak 3kojiorundyeckuii ¢aktop. [lelicTBre TeMIiepaTypbl Ha OpraHu3mbl. [10iiKHUI0TepMHbIe
Y TOMOMOTEPMHbIEe OpPraHrW3Mbl. DBPUTEPMHbIE U CTEHOTEPMHbIE OPraHU3MBI.

BnaxHOCTh Kak 3Kojorndeckuii Qakrop. IlpucriocobseHusi pacTeHHi K TIOAJep>KaHUI0 BOAHOTO
Oananca. Knaccudukarusi pacteHuid 10 OTHOIIEHHIO K Boje. [Ipucrmocob/eHust )KUBOTHBIX K M3MEHEHHUI0
BOZIHOTO peKuMa.

Cpefipl 06UTaHUSI OPraHU3MOB: BOJHasl, Ha3eMHO-BO3/yIlIHas, TIOUBeHHas1, T/yOMHHasl MO/TOUBeHHas,
BHyTpUOpraHu3MeHHasi. PU3MKO-XxUMUUYeckre ocobeHHOCTH cpef; obuTaHUsi opraHu3MoB. [IpucrnocobieHust
OpPraHu3MOB K KM3HH B PasHbIX CpeJax.

buonornueckve puTMbl. BHelllHWe © BHyTpeHHHe PUTMbl. CyTOUHble W TOJUYHbIE PUTMBI.
I[Mprcnocob6/1eHHOCTh OPraHU3MOB K Ce30HHBIM M3MEHEHHSIM yC/IOBUM >KU3HU.



JKusHenHble (opmbl opraHu3moB. [loHsTHe O >XU3HeHHOU (opMme. JKv3HeHHble (OPMbI pacTeHUil:
JlepeBbsi, KYCTapHUKW, KYCTapHUUKW, MHOTOJIeTHWE TpaBbl, OJHO/IeTHUEe TpaBbl. JKu3HeHHbIe (HOPMBbI
JKUBOTHBIX: TH/IPOOUOHTBI, Te0OHMOHTBI, a9p0OMOHTEI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HU.

buoTtuueckue dakTopsl. Buasl 6MOTHUECKUX B3aUMO/IeHCTBUN: KOHKYPEHIUS, XUII[HUYeCTBO, CUMOMO03
u ero ¢opmel. [Tapa3utusM, Koorepausi, MyTyaau3M, KOMMeHcanu3M (KBapTUPAHTCTBO, HaxX/eOHUUeCTBO).
HeTpoduueckue B3auMo/ielcTBUS (TOomMueckue, ¢opudeckue, ¢habpruueckue). 3HaueHHe OHOTHUYECKHX
B3aUMO/IENICTBUIA [IJi1  CYII[eCTBOBAaHWSI OpPraHU3MOB B cpefie oOuTaHus. [IpUHIUI KOHKYPEHTHOTO
HCK/TFOYeHHUS.

JeMoHCcTpanuu

Tabnuibl U cxembl: «3JKojorudeckre ¢HakTopbl», «CBETOBOM CHEKTP», «DKOJOTMUECKHe TPYIIIbI
JKUBOTHBIX T0 OTHOIIEHHIO K CBeTY», «TeroKpOBHbIe >XUBOTHBIE», «XOJIOAHOKPOBHbIE >XUBOTHBIEY,
«®Pu3nonoruuecKre ajamnTalii >KUBOTHBIX», «Cpeabl 00MTaHUsS OpPraHM3MOB», «BHO/IOTHUYECKHEe PUTMBbI»,
«Kv3HeHHble (hopMbl pacTeHMil», «Kr3HeHHble (DOPMBI >KUBOTHBIX», «DKOCHUCTEMA MIMPOKOJMCTBEHHOIO
neca», «JKOCUCTeMa XBOMHOTrO Jieca», «Llenu nmuTaHus», « XUILHAYeCTBO», «[lapasutusm», «KoHKypeHLMs»,
«Cnumbuos», «KoMmMeHCcanu3M».

Ob6opyoBaHue: repbapuM pacTeHWW W >KUBOTHBIX, TPHUCIIOCOO/IEHHBIX K BUSHUIO Pa3/IAYHbIX
9KOJIOTMUECKUX (DaKTOpoB, repbapyuu CBETOMOOUBBLIX, TEHEMOOMBBIX M TEHEBLIHOC/IUBBIX paCTeHUH,
CBeTO/IFOOVBBIE, TeHe/Mo0UBble W TEHeBLIHOC/MBbIE KOMHATHbIE pacTeHWs, Tepbapuul ¥  KOJJIEKIUN
TeIyIOMOOMBBIX, 3MMOCTOMKHX, MOPO30yCTOMUYMBLIX pacTeHWH, uydesia MTUL] U 3Bepeli, repbapuy pacTeHWH,
OTHOCALLMXCSI K TUrpoduTaM, Kcepouram, Me3ohrTaM, KOMHaTHbIe pPAaCTeHUs JaHHBIX TPYII, KOJJIeKIUU
JKUBOTHBIX, OOWTAIOIMX B Pa3HbIX Cpefiax, repbapyu M KOJUIeKLUM pacTeHUM W >KUBOTHBIX, 00/1a/IarolrxX
yepTaMu TIPUCTIOCOOIEHHOCTH K Ce30HHBIM U3MEHEHHsIM YCIOBUH »KU3HH, repOapuu U KOJIJIEKLIMYA PacTeHU 1
JKUBOTHBIX Pa3/TMUHBIX >KU3HEHHBIX OPM, KOJJIEKI[UH )KUBOTHBIX, YUACTBYIOIUX B Pa3/TMUHBIX OMOTHYECKUX
B3aUMO/IEUCTBUSIX.

JIabopaTopHasi pabota «BrisiBiieHHe IPUCTIOCOO/IEHHI OPraHU3MOB K BJTUSIHHAIO CBETa».

JIabopaTopHasi pabota «BbisiB/ieHHe IPUCTIOCO0/IeHHI OPraHU3MOB K BJIUSIHUAIO TEMIIepaTyphi».

JIabopaTopHasi pabota « AHaTOMHUUECKre 0COOEHHOCTH PACTeHHH U3 Pa3HBIX MECT OOUTaHUS».

Tema 8. Dkomnorusi BUI0B ¥ TOMY/ISILUAN

OKoJ/IoTUUeCcKWe XapaKTepUCTUKW Tonyssiuu. [lomynsiusi Kak Ouosioruueckasi cucrema. Posib
HEOJHOPOAHOCTU cpejibl, (u3nueckux OapbepoB W 0cobeHHOCTeM OHO/OrMM BUAOB B (DOPMHUPOBaHUU
MPOCTPAHCTBEHHOM CTPYKTYPbI Momnyasiiuii. OCHOBHbIE TMOKa3aTe/ly MOMYJSLUNA: YMC/IeHHOCTb, TIOTHOCTD,
BO3pacCTHas U MOJI0Basi CTPYKTYPa, POXKAaeMOCTb, IPUPOCT, TEMI POCTa, CMEPTHOCTb, MUTPaLIUs.

OKosoruueckas CTpykTypa nonysanuy. OLjeHKa YMC/IeHHOCTH MONyJ/ISLUK. [JuHaMuKa MONyJ/Isur U eé
perynsauys. buotnueckyii noteHMan Nonyasauyvd. MogenvpoBaHve AWHaMUKUA Nonysasaiuud. Kpusele pocTa
YMC/IEHHOCTH TIOMy/isAlvd. KpuBble BbDKUBaHUS. Perysisiys 4MCIeHHOCTH TOMYJ/ISLUI: poJib (haKTOPOB,
3aBUCSLLMX U He 3aBUCALLMX OT IJIOTHOCTU. DKOJIOTUYeCKHe cTpaTeruu BUAOB (r- 1 K-crpaTterun).

[ToHsiTe 00 5KOJIOTMUECKOM Huille BuJa. MectoobutaHue. MHoroMepHasi MoJe/ib 3KOJOTHUecKou
Huiy [bk. M. XatumHcoHa. Pa3Mephl 3Ko/ioruueckoi Hulld. [ToTeHIManbHas U peaTM30BaHHAs HUILIN.

Buj Kak cuctema nomyJ/isiquii. Apeanbl BUOB. Bubl M UX >KU3HEHHble CTpaTeruyd. JKOJIOrMuecKue
5KBUBAJIEHTBI.

3aKOHOMEpPHOCTH TIOBeIeHUs1 U MUTPaLii )KUBOTHBIX. Broornueckrie MHBa3uu 4y>KepoJHbIX BU/OB.

HemoHcTpanuu

[Toptpet: k. Y. XaTunHCOH.

Tabsu1el U CXeMbl: «DKOJIOTHUeCKHe XapaKTepUCTUKHU TMOMYJIsiun», «[IpocTpaHCTBeHHast CTPYKTypa
nony/sisilun», «Bo3pacTHble mHpamMuAbl MoNyasiuu», «CKOpPOCTb 3acefieHUsl TIOBEPXHOCTU 3eM/iv
pa3/IMUHBIMU OpraHu3MaMu», «MoJjenb 3Ko/oruueckont HuiM k. M. XaTuuHCOHa».

Ob6opyaoBaHue: repbapuy pacTeHUi, KOJUIEKLIAN )KUBOTHBIX.

JlabopatopHasi paboTa «IIpucroco6ieHust CeMsiH paCTeHUH K pacCcesieHuto».

Tema 9. OKoorust cooOITIeCTB. DKOJOTHUECKHE CUCTEMBI.

CoobriecTBa opraHu3MoB. broiieHo3 1 ero cTpykTypa. CBsi3u MeXKy OpraHu3MaMu B OHoLjeHo3e.



OKocucrteMa Kak OTKpbITas cucrtema (A. k. Tenciu). ®dyHKUMOHa/mbHBIE OJIOKM OPraHHM3MOB B
9KOCHCTeMe: TIPOAYLEHTbI, KOHCYMEeHTbI, peAyLeHTbl. Tpodryeckue ypoBHU. Tpoduueckue 1iend U CETH.
AbuoTtnueckue 6710KM 3KocucTeM. [T0UBBI U Wbl B 3KOcHcTeMax. KpyroBopoT BelljeCTB M TIOTOK SHEPrUM B
3KOCHUCTeMeE.

OcHOBHBIE TI0Ka3aTenu 3KOCHUCTeMbl. buomacca v mpofykuus. OKOJIOTMUeCKHe IMUpaMU/bl 4ucers,
OroMacChl ¥ SHEPTHH.

HJunamuka  skocucmem. Kamacmpocuueckue nepecmpoliku.  @Paykmyayuu. HampaBieHHbIe
3aKOHOMEpPHbIE CMeHbI COOOIIeCTB — CyKiecCHH. [lepBUYHBIE W BTOPWUYHBIE CYKIIECCUM U WX TIPUUUHBI.
AHTpOIOTeHHBIE BO3/I€HCTBUS Ha CyKijeccud. KimnmakcHoe coobirectBo. buopasHooOpasue u To/HOTa
KPYTOBOPOTA BEIL[eCTB — OCHOBA YCTOMUMBOCTH COOOILECTB.

[IpypozHble 3KOCUCTeMbl. JKocucmeMbl 03€ép U peK. DKocucmeMbl MOpel U OKeaHos8. DKocucmembl
myHOp, iecos, cmeneti, NyCMbIHb.

AHTpONOreHHble 3KOCHUCTeMbl. ArposkocucTeMa. ArporjeHo3. Pasnmuuus Mexxzy aHTPOIIOTeHHbIMU U
TPUPOJHBIMHU 3KOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHbIE KOMITOHEHTHI ~ypOoskocuctem. ['opogckas duiopa u  dayHa.
CuHaHTpOMnU3alysl TOpPoAcKouW (ayHbl. buosiornueckoe M XO3SIMCTBEHHOE 3HaueHHWEe arpo3KOCHUCTEM U
ypbo3KocucTeMm.

3aKOHOMepHOCTH ()OPMHUPOBaHUS OCHOBHBIX B3aMMO/IEMCTBUM OpPraHM3MOB B 3KocucTeMax. Posb
KAackaoHoz2o 3ekma u 6udos-30ugukamopos (Kaoueeblx 6U008) 8 (PYHKYUOHUPOBAHUU 3IKOCUCMEM.
[TepeHOC 3Hepryy M BellleCTB MEX/y CMeXHBbIMUA 5KOCUCTeMaMH. Y CTOMYMBOCTb OPraHW3MOB, MOMYJISLMNA U
5KOCHUCTEM B yCJIOBUSIX €CTECTBEHHBIX U aHTPOIOTeHHBIX BO3/eCTBUM.

MexaHu3mbl 8030elicmeusi 3aepsi3HeHull pasHbIX Munoe Ha CyOOpP2aHU3MEHHOM, Op2aHU3MEHHOM,
NONy/ASIYUOHHOM U 35KOCUCMEMHOM YPOBHSIX, OCHOB8bl 3KO0/02UYECKO20 HOPMUPOBAHUSI AHMPONO2EHHO20
go30eticmausi. MeTo0/10T1sl MOHUTOPUHTA €CTeCTBEHHBIX U aHTPOIOTeHHBIX SKOCHUCTEM.

JeMoHCcTpanu

[Toptper: A. [Ix. TeHncm.

Tabnuiibl u cxeMbl: «CTpyKTypa OHolieH03a», «DKOCUCTeMA IIMPOKOIMCTBEHHOTO JIeCa», « IKOCHUCTeMa
XBOWHOro Jeca», «®yHKIMOHa/IbHbIE TPyNNbl OPraHU3MOB B 3KOCUCTeMe», «KpyroBopoT BelecTB B
sKocucTeme», «llemn mwuraHus (macTOuMIHasi, JeTpUTHas)», «DKOJOrMueckass MMpaMuza 4uces»,
«DKojoruueckasi mupampzia 6romaccel», «DKoJorvuueckas nipaMuzia Heprum», «ObOpa3oBaHue 6osoTa»,
«IlepBruuHasg cykueccusi», «BoccraHoBieHue Jieca TOC/e ToXKapa», «JKOCUCTeMa 03epa», «ArpoLeHO03»,
«KpyroBopoT Bel1ecTB U NMOTOK SHEPTHU B arporieHo3e», «IIprmMepsl ypbosKocucTem».

ObopyznoBaHue: repbapuy pacTeHWH, KOJIIEKLIMM HaceKOMbIX, 4ydesra TNTHI] U 3Bepeld, repbapuu
Ky/JbTYPHBIX U JMKOPACTYL{MX paCTeHUH, aKBapUyM KaK MOJe/Tb 3KOCUCTEMBI.

[pakTueckasi pabota «/3yueHure u onucaHue ypo0o3KOCUCTEMBD».

JlabopatopHasi paborta «M3yueHue pa3HOOOpa3usi MenKUX TOYBEHHBbIX UJIeHUCTOHOTHUX B pPa3HbIX
3KOCUCTEMAax».

OKCKypcusi «DKCKYpPCHUsl B TUMIMUHBINA OuoreorieHo3 (B AyOpaBy, Oepe3HsiK, eTbHUK, Ha CYXO/0JIbHBIN
W/ TIOWMEHHBIH JIyT, 03epo, 60710TO)».

OKCKYypCHs «DKCKYpPCHSl B arPO3KOCHCTeMY (Ha 0Jie WU B TeIJIMYHOE XO35IHCTBO)».

Tema 10. Brocdepa — riobanbpHas 3KocrcTemMa

Buocdepa — obiieryiaHeTapHas 000/104Ka 3eM/TH, I7ie CyIeCTBYeT W/IH CyIleCTBOBaa KU3Hb. Pa3BuTue
nipezicTaBieHnii 0 Ouocdepe B Tpymax 3. 3tocca. Yuenwe B. . BepHazackoro o Ouocdepe. Obmactu
6uocdepsl u eé cocraB. 2KuBoe BelllecTBo 61ocdepsl U ero QyHKLHH.

3aKOHOMEepPHOCTH CyIllecTBOBaHUsI 6uocdeprl. OcobeHHOCTH OHoChepbl Kak rio0anbHON 3KOCHUCTEMBI.
[uHaMuyeckoe paBHOBecue B Ouocdepe. KpyroBopoThl BelljeCTB U OHOreoxuMudeckue IUKIbI (yriepoga,
a30Ta). PUTMUYHOCTE siBeHUI B Orocdepe.

3oHanbHOCTE Omocdeprl. [lonsate o 6uome. OcHOBHBIe OWMOMBI CyIIM: TYHZPA, XBOWHBIE JIeca,
CMelllaHHble U IIMPOKOJMCTBEHHbIE jleca, CTeI, CaBaHHbI, IyCTbIHM, TPONMUYECKHe Jieca, BbICOKOTOPbS.
Knumar, pacTuTenbHbINA U )KUBOTHBIA MUP OMOMOB CYIIIH.



CrpyKTypa 1 QYHKLHSI KUBBIX CHCTEM, OIleHKa UX PeCypCHOTO ToTeHLMana U 6nochepHbIX HyHKIHIA.

HemoHcTpanuu

[Toptpets!: B. 1. BepHaackui, 3. 3trocc.

Tabmupl U cxembl: «I'eoctepsl 3emmn», «KpyroBopot a3ora B nipupoje», «KpyroBopoT yryiepoza B
ripupojie», «Kpyroeopot kuciiopozsa B Tpupofie», «KpyroBopoT Bogwl B Tpupoze», «OCHOBHbIe OHMOMBI
cyi», «KnuMmaTuueckue mosica 3emin», «TyHapa», «Taiira», «CMeliaHHbli 1ec», «[IIUpOKOIHCTBEHHbIH
nec», «Crenb», «CaBaHHa», «[1ycTbiHsI», « Tpornuueckuii nec».

Ob6opyznoBaHue: repbapuy pacTeHUA Pa3HbIX OMOMOB, KOJIJIEKLIMH KUBOTHBIX.

Tema 11. YesioBek 1 OKpy»Karoljas cpefia

OKojornyecKie KPU3UChI M WX TIPUYMHBL Bo3gelicTBre uenoBeka Ha Owocdepy. 3arpsisHeHUe
BO3JyLIHOU cpezbl. OXpaHa Bo3jyxa. 3arpsi3HeHre BOAHOW cpefbl. OxpaHa BOJHBIX pecypcoB. Pa3spyiieHue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHre KiMMaTa.

AHTpPOIOreHHOe BO3[eHCTBME HAa PpacTUTE/NbHbIM W JKUBOTHbIM MHUpP. OxpaHa pacTUTENbHOTO U
JKUBOTHOrO Mupa. OCHOBHbIe TIPUHLIUIBI OxpaHbl Tpupofbl. KpacHble kHuru. Ocobo oxpaHsiembie
ripupoHblie TeppuTopuu (OOIIT). BoTaHuyeckue cafibl ¥ 300/10rMUYeCcKre TlapKy.

OcHOBHble TPUHLMIMBI YCTOWUMBOTO pa3BUTHSI uejioBeueCcTBa W MpUPOAbL.  PalrioHanbHOe
MIPUPO/IOTIO/Ib30BaHME M COXpaHeHWe Ouosioruueckoro pasHoobpasus 3emn. OOifpe 3aKOHOMEPHOCTH
r7100a/bHBIX  9KOJIOTUYEeCKUX KpU3UCOB. OcCOOEHHOCTH COBPEMEHHOTO KpW3WCa W €ro BeposiTHbIe
NOC/IeICTBUSL.

Pa3BuTHe MeTOJOB MOHUTOPMHrA Ppa3BUTHSI OMNACHBIX TEeXHOTeHHbIX TpoleccoB. CucmemHble
uccnedoeaHusi nepexooa K pecypcocbepezarowjeil u KOHKypeHmocnocobHoli sHepeemuke. Buonoeuueckoe
pasHoobpasue u 6uopecypcbl. HayuoHaabHble UHGPOPMAYUOHHble cucmeMbl, obecneuusarowjue oocmyn K
uHopmayuu no cocmosiHuio omoe/bHblx 8u008 U 3Kocucmem. OCHO8bl 3KOopeabuaumayuu 3Kocucmem u
cnoco6os 6opbObI ¢ buonospedcoeHusIMU. PeKoHCmpyKyusi MOPCKUX U Ha3eMHbIX SKOCUCTEM.

JeMoHCcTpanu

Tabnuibl U CXeMbl: «3arpsisHeHre aTMocdepbl», «3arpsi3HeHre TUApPochepbl», «3arpsi3HeHHe TIOUBbI»,
«[TapHuKOBBI! 3 PexT», «Ocobo oxpaHsieMble IPUPO/IHbIe TEPPUTOPUM», «Mozen yrpaB/sieMoro MUpa».

O6opygoBanue: Qororpaduu oOxpaHsieMbIX pAacTeHHWN U >KUBOTHBIX KpacHoli KuHuru Poccutbickoit
®enepauyu, KpacHoli KHUTH pervoHa.



IINTAHVUPYEMBIE PE3YJIBTATBI OCBOEHVA ITPOI'PAMMBI 11O BMOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHNMA

JIMUHOCTHGLIE PE3YJIbTATEI

®I'OC COO ycraHaBnMBaeT TpebOBaHUSI K pe3y/ibTaTaM OCBOEHHWS OOYyUalolUMHCS TMPOTrpamMm
cpenHero o01iero o6pa3oBaHUs: TMUHOCTHBIE, MeTarpeIMeTHbIE U TIPeJJMETHBIE.

B CTpyKType JIMUHOCTHBIX Pe3y/bTaTOB OCBOEHMs TPOTPAMMBI TI0 OHMOJIOTHH BbIZIeNIEHBI CJIeAYIOIINe
COCTABJISIFOIIME: OCO3HAHWE OOYYANIUMHCS POCCUHMCKOM TPa)kJaHCKOW WIEHTUYHOCTU — TOTOBHOCTH K
CaMOpa3BUTHIO, CaMOCTOSITeIbHOCTH M CaMOOIIpeZe/IeHuIo, Haluuue momugayuu K oOyueHuio Ouomoru,
yeseHanpasneHHoe paszeumue BHYTPEHHUX YOeXAeHUH JIMYHOCTM Ha OCHOBE K/IFOUEBBIX I[€HHOCTeH U
HMCTOPUYECKUX TPAZMLIMN pa3BUTHSI OMOJIOTMUECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUarOIIUXCS
DYKOBO/ICTBOBaTbCSI B CBOEU JeSTebHOCTA LIeHHOCTHO-CMBIC/IOBBIMU yCTaHOBKAMMU, MPUCYLUMHU CHUCTEME
OuosIorMYecKoro obpa3oBaHusl, HaaUUUe NPagoCO3HAHUSl FKOJIOTUUECKOUN KY/bTYpbl, CnOcOGHOCMU cmasumb
L[e/I1 U CTPOUTh ’KHM3HEHHbIE IJ1aHbl.

JINuHOCTHBIE pe3y/bTaThl OCBOEHMS TIPOTPAMMBbI 110 OMOIOTUH [JOCTUTAIOTCS B €UHCTBE yueOHOU U
BOCTIUTATebHOU JeSiTe/IbHOCTY B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU COLIMOKY/IbTYPHBIMHU,
HMCTOPUYECKUMHU U IyXOBHO-HPAaBCTBEHHBIMU 1[€eHHOCTSIMU, TIPUHATBHIMHM B O0II[eCTBe TIpaBU/IaMHA U HOPMaMH
TOBEJIeHUsT M CIOCOOCTBYIOT TIPOI[eCcCaM CaMOIIO3HAHMsI, CaMOBOCIIMTAHUSI W CaMOpPA3BUTHS, pa3BUTHS
BHYTpeHHel TMO3ULIUM JTMYHOCTH, MaTPUOTH3Ma M YBa)KeHHUs K 3aKOHY U TPaBOMOPSIAKY, Uesl0BeKy TpyJa U
CTapileMy TIOKOJIeHHIO, B3aUMHOTO YBa)KeHUsi, OepeXXHOTO OTHOILIeHUs K KYJIbTYDHOMY Hac/lequio u
TpaJULIUSIM MHOTOHALMOHAIBLHOTO Hapoga Poccuiickoit ®eznepalivu, IpUpo/e U OKpy»Katollel cpejie.

JINUHOCTHBIE pe3yJbTaThl 0CBOeHHUsI yueOHOTOo mpeiMeTa «broorusi» JO/mKHBI OTpa)kaTh TOTOBHOCTD U
CIOCOOHOCTh  00YUarOIIMXCS PYKOBOZACTBOBAThbCA C(HOPMHUPOBAHHOW BHYTpPeHHeW TMO3UIMel JIMUHOCTH,
CUCTeMOW I1IEHHOCTHBIX OpWUEHTAll{, TIO3UTHUBHBIX BHYTPEHHUX YOEXKAEHWH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM 1[€HHOCTSIM POCCHMCKOrO OOIIeCTBa, paCHIMpeHWe >KU3HEHHOTO OIbITa U  OIbITa
JlesiTeJIbHOCTH B TIPOLIeCCe peanu3aliii OCHOBHBIX HallpaB/ieHWM BOCIIATATe/TbHOM e Te/IbHOCTH, B TOM YUC/Ie
B UaCTH:

1) rpa)KaHCKOr0 BOCITUTaHUS:

c(OpPMHUPOBAHHOCTh TPAXKJAHCKOW TMO3UIMKU 00YYarol[erocsi Kak akKTUBHOTO W OTBETCTBEHHOTO ujieHa
POCCUICKOTO 00ITIeCTBa;

0CO3HaHMEe CBOMX KOHCTUTYLIMOHHBIX TIPaB ¥ 00s13aHHOCTeH, yBa)keHHe 3aKOHA U TTPABOTOPSI/IKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOUW JeATeNbHOCTH TIPU CO3/IaHUM Y4ueOHBIX MPOEKTOB, peIeHUH
yueOHBIX W IT03HABAaTe/IbHBIX 3a/iau, BHITIOJTHEHUH OHUOJIOTMUeCKUX SKCTIEPUMEHTOB;

CHOCOOHOCTH OTIpeieNIATh COOCTBEHHYIO MO3UIIHMIO TI0 OTHOIIIEHUIO K SIBJIEHUSIM COBPEMEHHOM >KU3HU U
OOBICHATH €€

yMeHHe YUUTBhIBaThb B CBOUX [IeHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTUBHOTO B3aUMOZENCTBUS JIFOJel C
pa3HbIMU YOeXKIeHUSIMU, KyJIbTYPHBIMU LIEHHOCTSIMU U COL[UA/TbHBIM TI0I0KEHUEM;

TOTOBHOCTb K COTPY/HHUUECTBY B TPOL[ECCE COBMECTHOTO BBLITIOJIHEHUSI yUeOHBIX, M03HABAaTeIbHbIX U
HCC/IeIoBaTe/TbCKUX 3a/lau, YBaXKUTELHOTO OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TPU 00CYKI€HUH CITOPHBIX
BOTIPOCOB OHOJIOTHUECKOTO CO/IePKAHUST;

TOTOBHOCTb K T'yMaHUTapHOW Y BOJIOHTEPCKOM JesiTe/TlbHOCTH;

2) MaTpUOTUUECKOT0 BOCTIUTAHMSI:

c(hOpMUPOBAHHOCTb POCCUUCKOW TpakAAHCKOM WeHTUYHOCTH, MAaTPUOTH3Ma, YBa)KeHUs K CBOeMY
Hapojy, YyBCTBa OTBETCTBEHHOCTU Tiepef, PojuHOM, TOpAOCTU 3a CBOM Kpai, cBOO PoauHy, CBOW f3bIK U
KyJbTYDY, NPOILJIOe 1 HACTOsIIjee MHOTOHallMOHaIbHOTO Hapoga Poccuy;

LIEHHOCTHOE OTHOLIEeHWe K MPUPOAHOMY HAac/ae/UI0 U MaMsITHUKaM MPUPO/ibl, AOCTWKeHUssM Poccun B
HayKe, UCKYCCTBe, CTIOpTe, TeXHOJIOTUSIX, TPY/I€;

CIIOCOOHOCTH OI|eHUBATh BK/IA/] POCCUMCKUX YUEHBIX B CTAaHOB/IEHHWE W pa3BUTHe OMOJIOrUY, TOHUMAaHUS
3HaueHus1 OMOJIOTUH B TI03HAHMU 3aKOHOB MPHUPO/IBI, B )KU3HU UYe/I0BeKAa U COBPEMEHHOT'O 00II[eCTBa;

uzeliHasi yOeXXIE€HHOCTb, TOTOBHOCTb K C/Iy>KeHWIO M 3arure OTeuecTBa, OTBETCTBEHHOCTb 3a €ro

cyae0y;




3) AYXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHVe IyXOBHBIX LJeHHOCTeH POCCUMCKOr0 Hapo/a;

c(OpMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMsI, STUYECKOT 0 TIOBe/IeHus;

CTIOCOOHOCTH OLIEHUBAThb CUTYALIMIO U MPUHKMMAaTh OCO3HAHHBIE pellleHus, OPUeHTUPYSICh Ha MOpabHO-
HPaBCTBEHHbIE HOPMBI U L|eHHOCTH;

0CO3HaHUe JIMYHOTO BKJ/aJia B IOCTPOEHHEe YCTOMUMBOTO OyAyIero;

OTBETCTBEHHOE OTHOILIEHWe K CBOMM DPOJUTE/ISIM, CO3[jaHUI0 CeMbU HAa OCHOBE OCO3HAHHOTO MPUHSTHUS
LIEHHOCTEeN CeMeMHOM >)KU3HU B COOTBETCTBUU C TPaJULIMSIMH HapoZoB Poccuy;

4) 3CTeTUYeCKOro BOCITUTaHUS:

3CTeTUYeCKOe OTHOILIeHHe K MHUPY, BKJFOUasl 3CTETUKY ObITa, HAYUHOTO M TeXHUYEeCKOTO TBOPUECTBA,
CriopTa, TPy/a, 001[eCTBeHHBIX OTHOLLIEHNH;

MOHUMaHNe 5MOLIMOHA/ILHOTO BO3ZeMCTBUS KUBOU MPUPO/BI U €€ LIeHHOCTH;

TFOTOBHOCTb K CAMOBBID&KEHUIO B pa3HbIX BHJAX HCKYCCTBA, CTpPeMJIeEHHE TMpPOSB/AThL KauyecTBa
TBOPUYECKOM JINYHOCTH;

5) ¢usnueckoro BocruTaHus, GOPMUPOBAHUS KYJIbTYPbI 3ZI0POBbSI U SMOLIMOHAIBHOTO 0/1arorno/yuust:

TOHMMaHKe W peajM3ariyisi 3ZJ0pPOBOro U Oe3omacHoro obpasa >KHU3HHU (3/[0pOBOe MUTaHUe, COOMI0IeHHe
T'MTMeHNUeCKUX TPaBUI M HOPM, COasiaHCHPOBAHHBIA PEKUM 3aHSITUWA W OTAbIXa, PeryispHas (u3ndeckas
aKTUBHOCTH), O€pPe)KHOT0, OTBETCTBEHHOTO W KOMITETEHTHOTO OTHOIIEHUs K COOCTBEeHHOMY (DPHU3UUeCKOMY U
MICUXUUYECKOMY 3/I0POBBIO;

MOHMMaHWe 1[eHHOCTU TIpaBU/ WHAMBUYaAbHOTO M KOJJIEKTUBHOTO 0e30macHOro ToBe/leHUs] B
CUTYaLUsIX, YTPOJKaIOLUX 3J0POBbIO U XKU3HU JIIO/IeH;

OCO3HaHUe TIOC/Ie/ICTBUI W HENpUSTHS BPeJHBIX TPUBbIUeK (yrioTpebieHUs aaKoroJsisi, HapKOTHUKOB,
KypeHHus);

6) TPyZ0BOrO BOCIIUTAHUS:

TOTOBHOCTB K TPY[Y, OCO3HaHKeE LIEHHOCTH MaCTepCTBa, TPYA0/ro0ue;

FOTOBHOCTb K aKTHMBHOM [IeITeJIbHOCTH TeXHOJOTMYeCKOW W COLMaJbHOM  HampaB/IeHHOCTH,
CNoCcoOHOCTh UHULIMMPOBATh, MJIAHUPOBATh U CAMOCTOSITE/IbHO BBITIOMHATD TAKYIO JesaTelbHOCTD;

VHTEepeC K pa3/UuHbIM c(hepam mpogeccUoHanbHOM JAedaTelbHOCTH, YMeHHe COBepllaTb OCO3HAaHHBIN
BbIOOp OyAyiet mpodeccun U peann30BbIBaTL COOCTBEHHbBIE XKU3HEHHbIE T/IaHbl;

TOTOBHOCTB Y CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha TIPOTSHKEHUU BCel XKU3HHU;

7) 9KOJIOTUYEeCKOTO BOCITUTaHUSI:

9KOJIOTMUECKH 1]e/iecoo0pa3Hoe OTHOIIeHHEe K TIPUPOJie KaK UCTOUHUKY >XM3HM Ha 3eMyie, OCHOBe eé
CyLL|eCTBOBaHMS;

TIOBBIIIIEHHEe YPOBHS 3KOJIOTHUECKOW KyJ/bTYphI: MpUOOpeTeHue OrbiTa T/IAHUPOBAHUS TMOCTYITKOB M
OLIeHKM UX BO3MOJKHBIX MOC/I€/ICTBUM /11 OKPY»>Katolllel cpeJibl;

0CO3HaHHUe T100a/bHOT0 XapaKTepa SK0JIOTHYeCcKUX 1MpobsieM U MyTel UX pelleHus;

CTIIOCOOHOCTH UCII0/Ib30BaTh MPUOOpeTaeMble MPU U3yUeHWH OMOJIOTHY 3HAHUSI U YMEHHsI TIpY pellieHU!
npobJieM, CBSI3aHHBIX C pal[MOHATbHBIM ITPUPO/IOTI0JIb30BaHUeM (COOIII0IeHre TIPABUT TIOBe/IeHUs B TIPUPO/Ie,
HarpaB/IeHHbIX Ha COXpaHeHWe PaBHOBeCHsl B 9KOCHCTeMax, 0XpaHy BUJIOB, IKOCHUCTeM, brocdepsl);

aKTUBHOE HeMpUsTHe [eMCTBUM, NPUHOCAILIMX BpeJ OKPY’Kawllled TMpUPOJHOM Cpefie, YMeHHe
MPOTHO3MPOBAaTh  HeDIaronpusiTHble 3KOJOTHYEeCKHe TIOC/eCTBUS TPeATPUHUMAEMbIX  JIeMCTBUA U
rpeioTBpaLaTh UX;

Hajvuye pa3BUTOrO 3KOJOTMYECKOrO MBIIIJIEHUS], 9KOJOTMYEeCKOM Ky/bTYpbl, OIbITa JeATelbHOCTH
5K0JIOTUYECKOW HarpaB/leHHOCTH, YMEHHsI pyKOBO/|CTBOBATbCSI UMM B [T03HaBaTeIbHOM, KOMMYHUKaTUBHOU U
COLMabHOW TIpakTHMKe, TOTOBHOCTA K Y4YaCTMI0 B TMPaKTUYECKOW [eATebHOCTH 3KOJIOTUYECKOU
HarpaBJ/IeHHOCTY;

8) L|leHHOCTH Hay4YHOT'0 TTO3HAHUSI:

chOpMHPOBAaHHOCTh MHUPOBO33PEHHs], COOTBETCTBYIOLL[ETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKUd U
0011]eCTBEHHOM MTPAKTHUKH, OCHOBAHHOTO Ha IWasiore Ky/bTyp, CIOCOOCTBYIOIIEro 0CO3HAHUIO CBOEI'0 MeCTa B
TMOJIMKY/IbTYPHOM MUPE;



COBEpILIEHCTBOBAaHHE SI3bIKOBOW W UWUTATeNbCKOW KY/IbTYyphl KaK CpE/ICTBA B3aUMOJIEMCTBUS MEXIY
JIFO/IbMU ¥ TI03HAHUS MUPa;

TIOHMMaHHe CrielUpUKN OHUOJIOTUK KaK HayKW, OCO3HaHUs eé POy B (POPMHUPOBAHUM paljOHA/ILHOTO
HAy4YHOTO MBIIIIJIEHHs, CO3ZIaHHMHU 11eJIOCTHOTO TIPe/CTaB/ieHUss 00 OKpy’KarollleM MHpe KaK O eMHCTBe
MpUPO/bI, uesioBeKa M 0OlecTBa, B TO3HAHUM TPUPOJHBIX 3aKOHOMEDHOCTel U pellleHuH TMpobsiem
CoxpaHeHUs TIPUPOJHOTO paBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTUM [/l COBPEMEHHOW LMBUIM3aLMK: obecrieueHUss HOBOTO
YPOBHSI pa3BUTHsS MeJUIIMHBI, CO3/laHHe TIePCIIeKTUBHBIX OMOTEXHOJIOTUM, CIIOCOOHBIX pelllaTh PeCcypCHbIe
npo0JieMbl Pa3BUTHSI Ue/IOBEUECTBA, TOMCKA MyTeM BbIXO/la W3 TJI00ANbHBIX 3KOJOTMUECKUX TpPo0eM U
obecrieueHus Tiepexofia K yCTOMUMBOMY Pa3BUTHIO, palfMOHA/ILHOMY MCIT0/Tb30BaHUIO TPUPO/HBIX PECYPCOB U
(hOopMHPOBAHMIO HOBBIX CTaH/APTOB YKU3HH;

3aMHTEPECOBAHHOCTh B TOJyUeHWU OMOIOTMUYECKUX 3HAHWN B LI€/ISIX TOBBIILIEHUS OOIe Ky/bTYpBhl,
eCTeCTBEHHO-HayUHOW rPaMOTHOCTH, KaK COCTaBHOW 4acTH (DYHKIMOHA/JLHOW rPAMOTHOCTH OOYYaroluXCs,
dhopMHpyeMoit Py U3yueHHur OUOIOTHH;

MOHMMaHWe CYIL[HOCTH MEeTO/IOB TI03HAaHUs, HCIIO/b3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOb30BaTh TIOJIyYaeMble 3HAaHUS [/ aHamu3a U OOBSICHEHUS SIBJIEHUH OKPY)KaloIlero Mupa M
TIPOMCXO/AIUX B HEM M3MEHEHUH, yMeHHe ZiejlaTb 000CHOBAHHbBIE 3aK/TFOUEHHS] Ha OCHOBE HayUHBIX (haKTOB
Y UMEIOIUXCS IaHHBIX C I1eJTbI0 TIOTyYeHUsT I0CTOBEPHBIX BHIBO/IOB;

CIMOCOOHOCTh  CaMOCTOSITE/ILHO MCIIO/Ib30BaTh OWOJOTUYeCKHWe 3HaHWs [/ pelleHus TpodsieM B
peasibHbIX )KM3HEHHBIX CUTYaL[UsX;

OCO3HaHWEe 1[eHHOCTH HAy4YHOH [IesiTe/IbHOCTH, TOTOBHOCTb OCYILECTB/IATH TPOEKTHYH WU
HCCIIeIoBaTe/TbCKYHO JIesITe/TbHOCTh MHAVBU/YabHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HeNpepbiBHOMY 00pa30BaHUI0 M CaMO0Opa30BaHWIO, K aKTUBHOMY
TIOJTyUeHUIO0 HOBBIX 3HAaHUM 10 OMOIOTUY B COOTBETCTBHUM C >KU3HEHHBIMH IMOTPEOHOCTSMHU.

METAIIPEJIMETHBIE PE3YJIBTATHI

MeTanpegmMeTHbIe pe3y/IbTaThbl OCBOEHHUsS yueOHOro rpeamera «BHOIOrHs» BK/IIOUAOT: 3HAUMMbIe [IjIst
bopMUpOBaHHST MHPOBO33PEHUsI O0YUarOIUXCS MEXJUCLIMTUTHHAPHbIE (MeXIpeaMeTHbe) OO0IleHayuHbIe
MOHATHSI, OTPaXKAKoIe I[eJIOCTHOCTh HAyYHOM KapTWHbI MHpa M CIelUdUKy MeTo[0B I[103HaHMUS,
HCII0/Ib3YEeMBIX B €CTeCTBEHHBIX HayKax (BeIleCTBO, SHEeprusi, siBJIeHue, MpOLeCC, CUCTeMa, HayuyHbIi (akT,
TIPUHIUIT, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCC/IeA0BaHUe, HAO/MIOfeHNHe, H3MepeHHe,
SKCIIEPUMEHT U JIpyrue); YHHUBepCajbHble yueOHbIe [AeHCTBUs (03HAaBaTe/bHbIe, KOMMYHHKATHBHBIE,
pery/sSTHBHbIE), obecreunBamonpe (opMHpPOBaHHe (GYHKIMOHAJBHOM T'PAMOTHOCTH UM COL[HA/IbHOMN
KOMITETEHI[MHA 00YUaroIuXCst; CIOCOOHOCTb 00YUaroIUXCsl KCII0/Ib30BaTh OCBOEHHbIE MEXKIUCIIUTIMHAPHBIE,
MHUPOBO33peHUECKHe 3HAHUS W YHHMBepCalbHble yueOHbIe [eMCTBHS B T03HABATE/JIbLHOW W COIMATbHOW
TIpaKTHKe.

B pesysbTaTe u3yueHust OMOJIOTMU Ha yPOBHE cpeZiHero obijero obpasoBanus y obyuatrolierocs 6yayt
copMHpOBaHbI TI03HABATE/IbHBIE YHUBEPCA/IbHbIE yueOHbIe [eMCTBHS, KOMMYHHUKATUBHbIE YHHBEPCAIbHbIE
yueOHbIe [eMCTBUS, PEry/IITUBHBIE YHUBEPCA/IbHbIE YueOHbIe JeHCTBHUS, COBMECTHAs [ieATeTbHOCTb.

MeTanpeMeTHbIe pe3y/bTaThl OCBOEHHUsSI TPOTPaMMbI CpefHEro 00mero 00pa30BaHUS [[O/DKHBI
OTpaXkaTh:

Oe/ajieHre YHUBEPCAIbHBIMY YUeOHbIMY TI03HABATEIbHBIMU JIeHCTBUSMHU:

1) 6a30Bble JIOTHUECKHE IeHCTBUS:

CaMOCTOSITe/TIbHO (POPMYJTMPOBATh U aKTyaIM3UpOBaTh MPO0O/IEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

HCII0/Ib30BaTh TIPH OCBOEHHWHU 3HAHMI TIPHUEMBI JIOTMUECKOTO MBIIIUIeHHsT (aHa/In3a, CUHTe3a, CpaBHeHH s,
KIaccUpUKaiu, 00006I1[eHHsT), paCKpbIBaTh CMbICJ OMOJIOrMUYECKUX TOHATHH (BBIJE/NATh MX XapaKTepHbIe
TIPU3HAKH, YCTAHAB/IMBATH CBSI3M C APYTUMH TIOHSTHSIMH);

oTpe/ieNIiTh e [eATe/IbHOCTH, 3aJaBasi MapaMeTpbl W KPUTEPHUM WX [OCTHXKEHHS, COOTHOCHTDH
pe3y/IbTaThl JeSITe/IbHOCTH C TIOCTAB/IEHHBIMH TIe/ISIMHU;

HCITO/Ib30BaTh OMO/IOrMUYeCKUe TIOHSATHS [1/ist 00BSACHeHUs (DaKTOB U SIBJIEHUH )KUBOM TTPUPO/IB;



CTPOUTHL JIOTMUECKHe pacCyXAeHus (UHIyKTUBHbIe, [eJyKTUBHbIe, [0 aHA/JOTHU), BbISB/IATh
3aKOHOMEPHOCTHU Y TIPOTUBOPEUUS B pacCMaTPHBaeMbIX SIBJIeHUSX, (HOPMY/IMPOBATh BHIBO/IbI U 3aK/TFOUEHUSI;

TIPUMEHSITb CXeMHO-Mo/le/TbHble CpeZiCTBa [i/Isl TIpe/ICTaB/IeHUs CYIleCTBeHHbIX CBs3ei W OTHOIIIeHHN B
M3ydyaeMbIX OHO/IOTHUECKHUX OOBeKTaX, a TakKe MPOTHBOPEUMM pa3HOTO PO/ia, BBISBIEHHBIX B Pa3/IMUHBIX
VMH(OPMaLIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh TUIaH pellleHus TMpobsieMbl C YUETOM aHaau3a WMEIOIIUXCS MaTepua/bHBIX U
HeMaTepuabHbIX peCypCoB;

BHOCUTb KOPPEKTUBHI B [IeSITEIbHOCTh, OL|eHUBaTh COOTBETCTBUE Pe3y/IbTaTOB Lie/isiM, OLIeHHBAaTh PUCKU
MOC/Ie/ICTBUM [1eATe/IbHOCTH;

KOOP/IMHUPOBaTh M BBITIOJIHATh pab0OTy B YCIOBHUSIX peajibHOTO, BUPTYaJlbHOTO W KOMOMHUPOBAHHOTO
B3aUMO/IENCTBUS;

pa3BHBaTh KpeaTUBHOE MBIILIJIeHNe TIPU pellieHrnH XXU3HEeHHbBIX MpobieMm.

2) 6a3oBbIe UCC/eloBaTeTbCKUe JeCTBUS:

B/Ia/IeTh HaBbIKAMHU yueOHO-HCCIIeZI0BaTeIbCKOW U MPOEKTHOU [1esiTe/IbHOCTH, HaBbIKaMH pa3peleHs
npobJsieM, CroCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TTOMCKY METOZOB DeIlleHHs] TIPAaKTUYeCKUX
3ajja4, MIPUMEHEeHHIO Pa3/IMUHbIX MeTO/JOB IMO3HAHMSI;

WCII0/Ib30BaTh pa3/iiuHbie BU/bI /1eATe/IbHOCTH T0 MOJyYeHUI0 HOBOTO 3HaHUS, ero UHTeprpeTaluy,
npeoOpa3oBaHUI0 W TIPUMEHEHWI0 B Y4yeOHBIX CUTyal[UsiX, B TOM UHWC/Ie TIPU CO3JAHUM YUeOHBIX U
COLIMA/TbHBIX TIPOEKTOB;

(hopMHpOBaTh HayUHBIM TUIT MBIIILJIEHUS, B/IaJieTh HAYYHOM TePMUHOIOTHEN, K/TFOUeBbLIMU IMOHSATHUSIMH U
MeTo/laMy;

CTaBUTb U (QOPMy/IHMpOBaTh COOCTBEHHbIE 3alauM B 0Opa3oBaTe/bHOM JeATeNbHOCTH U >KU3HEHHBIX
CUTYyaLusiX;

BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3M U aKTya/lu3UpOBaTh 3aj/jauy, BbIABUTATb TUIIOTE3y eé
pellieHusi, HAXOJUTh apryMeHThI JIJisl loKa3aTelbCTBa CBOMX YTBEP)K/eHUM, 3a/laBaTh TlapaMeTpbl U KPUTEPUU
pellieHus;

aHa/IM3UpPOBaTh TIO/IyUeHHble B XOJe pellleHdsl 3aZjaud pe3y/bTaTbl, KPUTHUYECKU OIleHMBaTh HX
JIOCTOBEPHOCTh, POTHO3UPOBATh N3MeHeHHe B HOBLIX yC/IOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OL[eHUBATb TIPUOOPeTEHHBIN OIIBIT;

OCYILIeCTB/ISITh ~ IleJieHarpaB/ieHHbIi  TIOMCK TiepeHoca CpPeACTB W Croco0OB  JIeMCTBUS B
rpoecCcroHaNbHYIO0 CPeay;

yMeTb TIepeHOCUTDb 3HaHUS B TTO3HABATETBHYIO U IMPAKTUUECKYH0 00/1aCTH >KU3HEeIeATeTbHOCTH;

yMeTb UHTEeTPUPOBATh 3HaHUS U3 Pa3HbBIX MPeIMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE WM, TIpejjlaraTb OPUTUHA/bHbIE TOAXOZbl W PEIIeHUs, CTaBUTh MPOOIeMbI U
3a/lau, JIOTTyCKalol[1e a/ibTePHAaTHBHLIE PellleHuUs.

3) pabora ¢ uHbopmariuei:

OPUEHTHPOBAaThCsS B Pa3/MUHBIX MCTOUHMKaxX HHGopMaiu (TekcTe ydeGHOro mocobusi, Hay4yHO-
TIOTTYJISIPHOM JTUTepaType, OMOIOrMUECKUX CJIOBApsiX W CIIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax [JaHHbBIX, B
WHTepHeTe), aHa/nM3upoBaThb WHGOPMALMI0 Ppa3IW4HbIX BUJOB W (OPM TMpeACTaB/eHUsi, KPUTHUUECKU
OLIeHMBATh €€ 0CTOBePHOCTb U HEMIPOTUBOPEUUBOCTH;

(dbopMyMpoBaTh 3arpochkl U MPUMEHSITh Pa3/IMUHble METO/bI TIPU TOUCKe W 0TOOpe OHOIOrHUecKon
uHbopMaLyY, HeoOXOAMMOM /171l BBIMOIHEHUS yUeOHbIX 3a/iau;

npuobpeTaTthb OTTBIT WCTI0/Tb30BaHUs HMH(MOPMaIIMOHHO-KOMMYHUKATUBHBIX TeXHOIOT UM,
COBEepIIIeHCTBOBATh KY/IbTYPY aKTUBHOTO MCITOTb30BaHUS Pa3/TMUYHbIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITe/IbHO BbIOMpATh ONTHUMa/bHYI0 (OpMYy TIpe/cTaBieHUs OUOIOTHYeCKON WH(OpMaIu
(cxeMbl, TpadvKH, AUArpaMMbl, TaOIHIIBI, PUCYHKH U JPYTOE);

WCTIOb30BaTh HAayuUHBIA SI3bIK B KauecTBe CpeficTBa mpu pabore ¢ Ouonoruueckod WH(OpMAaIuei:
MIPUMEHSITh XUMHUeCKue, (hr3uueckre W MaTeMaTHUeCKHe 3HaKu W CHMBOJIbL, (OpMyJ/bl, abOpeBUaTypy,
HOMEHK/IaTypy, UCII0/Ib30BaTh 1 MPeoOpa30BbIBaTh 3HAKOBO-CHMBOIMUECKHE CPeJICTBA HaTJISIHOCTH;



B/IaJileTh HaBBbIKAMM PpacCliO3HaBaHUS M 3alUThl WH(OpMaruy, WH(GOPMALMOHHOW 6e30MacHOCTH
JTMYHOCTH.

OBnajeHve yHUBepCalbHBIMA KOMMYHUKAaTUBHBIMU JIeCTBUSIMU:

1) ob1ieHue:

OCYIL[eCTB/ISITh KOMMYHHKAlL[UM BO BcexX cdepax >XM3HMW, aKTUBHO Yy4YaCTBOBaTh B JMajiore WU
JUCKYCCUM TI0 CyIIecTBy oOcykzaeMoi Tembl (yMeHHMe 3aJjaBaTb BOMPOCHI, BBICKA3bIBaThb CYXKAEHUS
OTHOCHTE/IbHO BBITIOJIHEHUsI TIpe/ijlaraeMoi 3a/laud, yUWTBIBaTh WHTEpPeChl M COTJIACOBAHHOCTH TIO3WLUH
JIPYTHX YYaCTHUKOB ZIMAJIOTa UK AUCKYCCHN);

pacrno3HaBaTh HeBepOasibHble CpeAcTBa OOLeHMs, TIOHMMATh 3HaueHWe COLMATbHBIX 3HAKOB,
MIPeATOoChI/IOK BOSHUKHOBEHHST KOH(DIMKTHBIX CUTYaLUid, YMeTb CMAruaTh KOH(GIUKTHI U BeCTU NepPeroBOpkl;

B/IaJIeTh Pa3/IMUHBIMU CIIOCOOamMU 00ILeHUsT Y B3aUMO/IeMCTBHS, [IOHMMATh HaMepeHHs JPYTUX /e,
MIPOSIB/IATL yBa)KUTeJbHOe OTHOIeHWe K cobeceJHUKY M B KOppeKTHoW ¢opme (opMynvpoBaTb CBOU
BO3DaKeHUsT;

Pa3BEPHYTO U JIOTUYHO U3/IaraTh CBOIO TOUKY 3PEHUs C UCTIO0/Ib30BaHUEM $I3bIKOBBIX CDe/ICTB.

2) COBMeCTHasI IeATeTbHOCTb:

MOHMMaTh W WCII0/b30BaTh TPEUMYIIIeCTBA KOMAaHAHOM W WHIWBHyaJbHON pabOTHI MPH pellieHud
Orosoruyeckoit mpobseMel, 060CHOBBIBATE HEOOXOAUMOCTD ITPUMEHEHUsI TPYMIOBBIX (HOPM B3aMMO/I€HCTBUS
TIpY pelleHny y4eOHOU 3amaun;

BBIOMpATh TEMaTUKy W METO/bI COBMECTHBIX JeMCTBHNA C YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTeMH
Ka)K/IOT0 ujieHa KOJIIeKTHBa;

MIPUHUMATL LIe/T1 COBMECTHOM [IesiTe/IbHOCTH, OPraHU30BbIBaTh M KOODJUHUPOBATH JEMCTBUS IO eé
JOCTVDKEHUIO: COCTaBJ/IATh IJIaH /IeHCTBUM, pacIipe/ie/iaiTh POJM C YYETOM MHEHHN yuaCTHHUKOB, 00CYKJaTh
pe3y/bTaThl COBMECTHOM paboTh;

OlLIEHWBATh KauyeCTBO CBOET0 BK/I3Zida M KaXKJOrO0 Y4YaCTHHMKA KOMaH[bI B OOIMI pe3ysbTaT TIO
pa3paboTaHHBIM KPUTEPUSIM;

rpeJyjiaratb HOBbIE TIPOEKTHI, OLIEHUBAThb UJeU C MO3WLMM HOBU3HBI, OPUTMHANBHOCTH, TIPaKTUYeCKOMH
3HAYMMOCTH;

OCYIL[eCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe TIOBeJleHMe B pas/IMUHbIX CUTyalUsX, TPOSIBISTh
TBOPYECTBO 1 BOOOpa’keHHe, ObITh MHUIIMATHBHBIM.

OBnajeHye YHUBePCaTbHBIMU Pery/IsITUBHBIMU JIeCTBUSIMHE:

1) camoopraHu3aius:

WCTIOb30BaTh OMOJIOTHYECKUe 3HAHUS /IS BBISABJIEHWs TPOOJIEM W WX pellleHus B >KU3HEHHBIX U
yueOHBIX CUTyaLusX;

BBIOMpATh Ha OCHOBe OMOJIOTMUYECKUX 3HAHUM 1Lie/leBble U CMBIC/IOBbIE YCTAaHOBKY B CBOUX /I€MCTBUSIX U
MOCTYTIKAX 10 OTHOLIEHHIO K XKUBOH MPHUPO/ie, CBOeMY 3/I0POBBIO U 37J0POBbIO OKPY KatoIIUX;

CaMOCTOSITe/IbHO OCYIIeCTB/ISITh TI03HABaTe/bHYIO JesITe/TbHOCTb, BBISBIASTL TMPOO/IeMbl, CTaBUTh U
¢dopmynpoBaTh cOOCTBEHHbBIE 3alaukl B 06pa3oBaTe/IbHOM JiesITeTbHOCTU U )KU3HEeHHBIX CUTYalUsX;

CaMOCTOSITe/TbHO COCTaBJISATh TJIaH PellieHus TTPOob/ieMbl C YUETOM UMEROIIUXCs PeCypCoB, COOCTBEHHBIX
BO3MOJKHOCTeH U Mpe/INouYTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYaI|HsIM;

pacIMpsATs paMKU yueOHOTO TpeJjMeTa Ha OCHOBe JIMYHBIX MPe/II0uTeHNH;

JieslaTb OCO3HaHHBIM BBIOOD, apryMeHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PellleHHe;

OLIeHUBATb NMPUOOPETEHHBIN OITBIT;

criocoO6cTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJIEHUIO LIMPOKOW SPYAMLIMK B pa3HbIX 00/acTsX 3HAHWM,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30oBaTe/bHbIN U Ky/bTypHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHTYal[UsIM, BHOCHUTh KODPEKTHBBI B [IeSITeJTbHOCTh, OLIEHUBAaTb COOTBETCTBHE
pe3y/bTaToB LIeIsIM;



B/3/leTh HaBblKaM{ T[I03HaBaTe/JbHOW pedieKCud KaK OCO3HaHUSl COBepIIaeMbIX [JeHCTBUN U
MBIC/IUTe/bHBIX TPOLIECCOB, UX pe3y/bTaTOB U OCHOBAHWM, MCMO/Ib30BaTh MPUEMBI pedieKCUr il OL|eHKU
CUTYal[|H, BIOOpA BEPHOTO PelleHus;

yMeTb OL|eHUBaTh PUCKU Y CBOEBPEMEHHO [MPUHUMATh peIleHus 110 UX CHUKEHUIO;

NIPUHUMATh MOTHBBI M apI'YMeHTHI JPYTHX [IPY aHa/lu3e pe3y/bTaToB fesTebHOCTY;

3) npuHsTHe cebs U JPyTUX:

NIpUHUMaTh cebsi, TOHMMast CBOW HeZIOCTaTKH U IOCTOWHCTBA;

MIPUHUMAaTb MOTHBBI M apI'yMeHThI JPYTHX [IPU aHa/lu3e pe3y/bTaToB JlesTelbHOCTH;

TMIPM3HABATh CBOE MPABO U MPABO JPYTUX Ha OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C TIO3UL[U APYTOTO YesioBekKa.

[MPEAMETHBIE PE3YJIBTATEHI

[IpegMeTHbIE pe3y/bTaThl OCBOEHUS COJep)KaHWs yueOHOro mpeameTa «Buosorusi» Ha yriayOaéHHOM
yYpOBHE OpHUeHTHpOBaHbl Ha obecrieueHue mpo¢uibHOro oO0yuyeHus obyyaromuyxcs Ouosnoruu. OHU
BKJIIOUAIOT: crierjuduryeckue [y OMONOTMM HayuyHble 3HaHUs], YMEHUsl U CrIocoObl JeliCTBUI M0 OCBOEHHIO,
VHTEepIIpeTallid U Tpeo0Opa30BaHMIO 3HAHWM, BU[bI JIeSTETBHOCTH TI0 TIO/NyUEHWI0 HOBBIX 3HAHUM U HX
NIPYMEHEHHIO B Pa3/IMYHbIX YUeOHBIX, a TAK)Ke B PeaslbHbIX XKU3HEHHBIX cCUTyalusix. [IpeMeTHbIe pe3yibTaThl
TpeiCTaB/IeHbl 110 TOJaM U3yUYeHUsl.

[TpenMeTHBIe pe3ysbTaThl OCBOeHUs yueOHOTo ripeaMeTa «buonorusi» B 10 Kiacce JODKHBI OTPaXKaTh:

cOpMUPOBAaHHOCTh 3HAaHUKA O MeCTe W pOAd OWOJOTMHM B CUCTEMe eCTeCTBEHHBIX HayK, B
(hOopMHPOBaHMYU e€CTeCTBEHHO-HAyUYHOW KapTHHBI MHpa, B TIO3HAHWHU 3aKOHOB TPUPO/bl U PEIIeHUH TIpobsiemM
paLMOHaIBLHOT0 MPHUPO/OI0/Ib30BaHus], O BK/Ia/le POCCUMCKMX U 3apyDe)KHBIX YUEHbIX B pa3BUTHeE OMOIOTUHY;

B/IaJileHre CUCTeMOU OMOIOrMuecKrx 3HaHWM, KOTOopast BK/IFOUYaeT: OCHOBOIIO/Iararolye 0uonornyeckuye
TePMUHBI W TIOHATUA (KW3Hb, KJ€TKa, OpraHu3M, MeTaboin3M, TOMeoCTa3, CaMOperyJisiLus,
CaMOBOCTIPOM3Be/ieHHe, HaC/eCTBeHHOCTb, W3MEHUMBOCTb, POCT U pa3BUTHE), OMOIOrHMuUecKre Teopun
(xknetounas teopus T. IlIBanHa, M. Illneinena, P. BupxoBa, XxpoMocOMHas Teopusi Hac/ie[CTBeHHOCTH T.
Moprana), yuenus (H. V1. BaBuioBa — 0 LieHTpax MHOT000pa3ust ¥ MPOUCXOXK/eHUsI Ky/IbTYPHBIX PaCcTeHUH),
3aKOHbI (eMHOOOpa3usi TOTOMKOB TI€PBOTO TIOKOJIEHUSs], pacIleryieHHsl, YMCTOThl TaMeT, He3aBUCHMOTO
HacnefoBaHus . MeHzensi, roMO/IOTMYeCKUX PSIIOB B Hac/aelCTBeHHOM usMeHunBocTd H. V. BaBuosa),
MIPUHLMIBI (KOMIUIEMEHTapHOCTH);

BaJileHHe OCHOBHBIMM MeTOZlaMM HAayyHOTO T[I03HAaHUS, WCMO/Mb3yeMbIX B OHOJIOTMYEeCKHX
WCC/Ie/JOBaHUSIX JKUBBIX 00beKTOB (OmMcaHue, U3MepeHue, Hab/roieHe, SKCIIepUMEHT);

yMeHHe BblJe/ATh CyLleCTBeHHble IIPU3HAKU: BHUPYCOB, KJIETOK IIPOKAPUOT U  3YKapHoT,
OJJHOK/IETOYHBIX ¥ MHOTOK/IETOYHBIX OPraHM3MOB, B TOM uHc/ie OakTepuid, rpuOOB, pacTeHUH, )KUBOTHBIX U
ye/lioBeKa, CTPOEHUS OpraHOB M CUCTeM OpraHoB pacTeHWM, J>KMBOTHBIX, UYeJIOBeKa, IIpOLleCCOB
JKU3HeJesATeIbHOCTH, TPOTEKAIOLIMX B OpPraHU3Max pacTeHWd, JXMBOTHBIX U YesIOBeKa, OMOJIOrMyecKux
npoiieccoB: oOMeHa BeljecTB (MeTabo/u3M), TIpeBpallleHUs] SHEPruM, OpOo)KeHWs, aBTOTPO(GHOTO W
reTepoTpO(HOrO TUMNOB NMTaHUs, (OTOCHHTE3a U XeMOCHMHTe3a, MMTO03a, Meio3a, TrameToreHesa,
sMOpuoreHesa, MoCTIMOPHOHAILHOTO DPAa3BUTHS], Pa3MHOXKEHUs, WH/MBH/YalbHOI'O pasBUTHs OpraHu3Ma
(oHTOTEHe3a), B3aMO/IeHiCTBUSI TeHOB, reTepo3Kca, UICKyCCTBEHHOT0 0TOopa;

yMeHHe YCTaHaB/MBaTh B3aUMOCBSI3M MEXJy OpPraHOMJaMH K/IeTKM M UX (YHKLUSMH, CTPOEHHEM
KJIETOK pa3HbIX TKaHel U UX (YHKLMSMH, MKy OpraHaMHu U CUCTeMaMU OpPraHOB y PacTeHWM, )KUBOTHBIX U
yesioBeKa U UX QYHKLUSIMH, MEXY CICTeMaMH OPraHOB M MX (YHKLMSIMU, ME>K/Y 3TarlaMud 0OMeHa BellecTs,
jTalaMy KJIeTOUHOTO LIMKIa W JKW3HEHHBIX LUK/JIOB OPraHWU3MOB, 3TaraMd 3MOPHOHAIBHOTO DPa3BUTHS,
T€HOTHUIIOM U )eHOTUTIOM, (PeHOTUTIOM U (haKTOPaMH Cpe/ibl 0OUTaHuS;

yMeHUe BbISB/IATH OT/IMUUTeE/IbHbIe IPU3HAKU JKUBBIX CHCTEM, B TOM UHC/Ie pacTeHUM, KUBOTHBIX U
4yesioBeKa;

yMeHHe HCII0/Ib30BaTh COOTBETCTBYIOLIME apryMeHThl, OMOI0THYecKy0 TEPMUHOIOTHIO U CUMBOJIHKY
JJ1s1 JOKasaTebCTBa PO CTBAa OPraHU3MOB pa3sHbIX CUCTeMaTHUYeCKUX CPYIII;



yMeHHWe pemaTb OuojOrWYyecKde 3afiaud, BbIIB/IATH TPUUMHHO-CIE[CTBEHHbIE CBSI3M  MEXAy
UCC/Ie[yeMbIMA OMO/IOTMUeCKUMH TIPOLiecCCaMy M SIBJIEHUSIMU, [leJ1aTh BBIBO/IBI U TPOTHO3bI Ha OCHOBaHWUHU
TOJTyYeHHBIX pPe3y/bTaToB;

yMeHHe BBITIOJIHATL J1abopaTopHble W TpakTUYeckue paboThl, coO/0[aTh TMpaBwia TpU paborte C
yueOHBIM 1 1abopaTOpHBIM 0060pyI0BaHKEM;

yMeHUe BbIIBUTaTh TMIOTe3bl, NIPOBEPSITh UX SKCIepUMEeHTa/lbHBIMU CpeJiCTBaMH, (pOopMyaupys Lieib
WCCe/JOBaHUsl, aHaTM3UPOBATh TOJTyueHHble Pe3y/ibTaThl U /ie/1aTh BbIBOJbI;

yMeHHe y4YacTBOBAaTh B yueOHO-HCC/eloBaTeNbCKOM paboTe Mo OHOMIOrUM, SKOJIOTUM W MeAULHE,
MIPOBOAMMOM Ha 0a3e IIKOJIBHBIX HAayYHBIX 00IIeCTB, U MyO/IMYHO MPe/CTaB/IsATh MOTyUeHHbIe Pe3y/IbTaThl Ha
yueHUUeCKuX KOH(epeHLIUsX;

yMeHHe OlLIeHMBaTh S3THUYECKHe acleKThbl COBPEMEHHBIX WCCIefoBaHUN B obOsacTé Ouojoruu u
MeJMLIMHBI (K/IOHMPOBaHKe, UCKYCCTBEHHOE OIUIO0TBOPEHNe, HarlpaB/ieHHOe U3MeHeHre FreHoMa U CO3/jaHue
TPAHCreHHbIX OPraHK3MOB);

yMeHHe OCYIIeCTBISATh OCO3HAHHBLIM BBIOOp Oyayieli rpodeccroHa/lbHOM /eaTeTbHOCTH B 00/1acTH
Ouosioryuu, MeIuIMHbI, OMOTEXHOIOTUH, BeTepUHAPWH, CeIbCKOTO XO03sWCTBA, THIIEBOW MPOMBILIIIEHHOCTH,
yriay0/IsTh TI03HaBaTeIbHBIA MHTEPeC, HarlpaB/IeHHbI Ha 0CO3HAHHBIA BHIOOD COOTBETCTBYIOIEH mpodeccuu
Y TIPOZI0JDKeHre OMOIOTHYecKoro 00pa30BaHUs B OPraHU3alMsX CPeAHero MpoeCCHOHATBHOTO W BBICIIErO
obpa3oBaHws.

[IpeameTHBIe pe3y/ibTaThbl OCBOeHHs1 yuebHoro ripeameta «buosorusi» B 11 Kaacce [OKHBI OTPaXkaTh:

cOPpMUPOBAHHOCTh 3HAaHWM O MecTe W pOJM OWOJIOTUM B CHUCTEMe eCTeCTBeHHBIX HayK, B
(opMHpOBaHNN COBPEMEHHOW eCTeCTBEeHHO-Hay4YHOM KapTHMHBI MHpPA, B T0O3HAaHWM 3aKOHOB TPUPOJbLI U
pellleHnHd JKOJIOTMUeCKUX TIpo0jieM uesioBeuecTBa, a TakKe B pelIeHWH BOMPOCOB PAalLMOHATBHOTO
TIPUPO/IOTIO/b30BaHUs, ¥ B ()OPMUPOBAHUM LIEHHOCTHOT'O OTHOILEHWS K TPHUPOjie, OOIeCTBY, UeOBEKY, O
BKJIa/le POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMOIOTOB B pa3BUTHe OMOIOTUY;
yMeHHe BJafIeTh CHUCTEeMOM OMO/IOTMUecKUX 3HaHWM, KOTOpash BKJ/IIOYAeT OIpefesieHHss W TIOHWMMaHHUe
CYIIHOCTH OCHOBOIIOJIAararoIuX OHOMOTUUeCKUX TEePMHHOB W TIOHSATHH (BU, HSKOcHcTeMa, Ouocdepa),
6uosiornyeckre Teopuu (3BosmoLMOHHAs Teopus Y. [lapBuHa, CUHTeTHUeCKasi TeOpHsl SBOJIIOLUK), YueHus (A.
H. CeBepijoBa — 0 MyTsSX W HampaBieHUsix sBomolud, B.M. BepHaackoro — o 6uocdepe), 3aKOHBI
(renetnueckoro paBHoBecusi k. Xapau u B. BaitHbOepra, 3apogpiimeBoro cxozactsa K. M. bapa), rnpaBuna
(vuanMmyMma FO. JIubuxa, 3KOJIOTUUECKOM TMHUpaMHbI SHEpPruu), ruroTte3bl (Turorte3a «vupa PHK» VY.
I'unbepra);

yMeHHe BJla/IeTh OCHOBHBIMH METOJAMU HAyUHOTO TIO3HAHUS, HWCMO/b3yeMbIMH B OMOJIOTHYECKUX
WCC/IeJOBaHUSIX JKMBBIX OOBEKTOB W SKOCHCTeM (OMHMcaHWe, W3MepeHHe, HaOJofeHue, SKCIIEPUMEHT),
criocobamu BhISIBJIEHHS] U OLIEHKHM aHTPOTIOTeHHBIX U3MeHEeHHI B IPUPOJIE;

yMeHHe BbIZIeJISITh CyIl[eCTBeHHble TIpHU3HaKWU: BHUJOB, OHOreoleHO30B, 3KocucTeM M Ouocdepsl,
CTaOW/IM3MpYIOIero, [JBWKYILEro U pa3pbIBalOLLeEr0 eCcTeCTBEHHOro OTOOpa, asulonaTpUuueckoro Hu
CUMITaTPUYeCKOTO BH000pa30BaHUs, BJUSHUS [BIWKYIUX CUI SBOJIIOLMU Ha TeHO(OHZ TOMyJIsLUY,
NpUCrocob/1eHHOCTH OPraHU3MOB K cpefile 0O0WUTaHMs, uepeJjOBaHHUsI HarpaB/eHU 3BOJIOLWK, KPYyroBOPOTa
Bell|eCTB U M0TOKA SHePryu B 9KOCUCTeMax;

yMeHMe yCTaHaB/IMBaTh B3aWMOCBSI3U MeXAy TMpolieccaMyd 3BOJIIOLMH, [BWKYIIMMH CUIaMH
AHTpPOTIOTeHe3a, KOMITOHEHTaMH Pa3/IMUHBIX SKOCHCTEM U MPUCIIOCOO/IEHUSIMU K HUM OPTaHU3MOB;

yMeHHe BBISIB/IATh OT/IMUYUTE/bHBIE TIPU3HAKM JKUBBIX CHCTEM, TPHUCIIOCOOJIEHHOCTh BUJOB K Cpefie
obuTtaHus, abWOTHUECKMX W OMOTUYECKUX KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€H OpraHu3MOB B
coo011riecTBax, aHTPOTIOTeHHBIX U3MeHeHU B 9KOCHUCTeMaxX CBOeil MeCTHOCTH;

yMeHHe HUCIO0JIb30BaTh COOTBETCTBYIOIIME apryMeHThbl, OMOIOTHYeCKY0 TEPMUHOIOTUIO U CUMBOJIUKY
J/Is1 [l0Ka3aTe/lbCTBa PO/ICTBA OPraHM3MOB pa3HbIX CUCTEMATUUYECKUX TPYMI, B3aWMOCBSI3WM OPraHMW3MOB M
cpenbl OOMTaHUSs, €JWHCTBA UeJIOBEUECKHWX pac, HeoOXOAMMOCTH COXpaHEHHWs MHOTrooOpasusi BUJOB U
9KOCHUCTEM Kak yCJI0BHUsI COCYIIeCTBOBAHMS TIPUPO/IbI U UeI0BeUYeCTBa;



yMeHHWe pemaTb OuojOrWYyecKde 3afiaud, BbIIB/IATH TPUUMHHO-CIE[CTBEHHbIE CBSI3M  MEXAy
UCC/Ie[yeMbIMA OMO/IOTMUeCKUMH TIPOLiecCCaMy M SIBJIEHUSIMU, [leJ1aTh BBIBO/IBI U TPOTHO3bI Ha OCHOBaHWUHU
TIO/TyYeHHBIX Pe3y/IbTaToB,;

yMeHHe BBIMOJHATE 1a00OpaTOpHbIE M TIpaKTHUeckwe paboThl, COO/IO/aTh TpaBWia Tpy paboTe C
yueOHBIM 1 1abopaTOpHBIM 0060pyI0BaHKEM;

yMeHHe BBIIBUTATb I'MIIOTe3bl, POBEPSTh UX JKCIIePUMEeHTalbHBIMU Cpe/iCTBaMU, (HOpPMYIUPYs Iiefb
WCCITe/IOBaHMsI, aHA/TM3UPOBATH MOTyUeHHbIe Pe3y/IbTaThl U [1e/laTh BLIBO/BL;

yMeHHe y4YacTBOBAaTh B Y4eOHO-HMCC/Ie/[0BaTeNbCKONW paboTe M0 OWOIOTHM, KOJIOTUM U MeIWLUHE,
MIPOBOAMMOM Ha 0a3e IIKOJIBHBIX HAayYHBIX 00IIeCTB, U MyO/IMYHO MPe/CTaB/IsATh MOTyUeHHbIe Pe3y/IbTaThl Ha
yueHNYeCKUX KOH(epeHLIUsIX;

yMeHHe OLIEHWBATh THUTIOTe3bl M TEOPUU O TPOMCXOXK/EHUH >KU3HH, UesloBeKa M Ue/loBeYeCKHUX pac, O
MIPUYMHAX, TTOCIEACTBUSIX M CTIOCO0ax MpeJoTBpalleHus TJ100a/IbHBIX U3MeHeHuH B buocdepe;

yMeHHe OCYIeCTB/ISITb OCO3HAHHBINA BHIOOD Oyayieli mpodecCHOHANIbHOMN [esTellbHOCTH B 00/1acTi
OWOIOTHM, 3KOJIOTHH, TPUPO/ONOIBE30BaHUs, MeJUIMHBI, OMOTEeXHOJOTMH, TICUXOJOTHH, BeTepHHApHH,
CebCKOTO XO035HCTBa, MUIEBOM MTPOMBIIITIEHHOCTH, YITyO/ISITh TI03HAaBaTeIbHBIN HHTepeC, HarpaB/ieHHbIN Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH TpodecCHd U TIPOAO/DKeHHe Ouosoruueckoro o0Opa3oBaHUS B
OpraHM3aLUsIX CpeJHero MpodeccroHaIbHOTO U BBICIIEro 0Opa3oBaHMs.



TEMATNYECKOE INTAHUPOBAHUE 10 KJ/IACC

KonuuecTBO yacoB

Ne /11 HanmeHoBaHue pa3ziesioB ¥ TeM [pOrpaMMbl Beero KoHTpo/IbHBIE IIpakTHYecKue
paboTbI padoThI
1 buonorus kak Hayka 1
2 JKviBble cMCTeMBI U UX U3yUeHure 2
3 buosnorus knetku 2 0.5
4 Xumuryeckasi OpraHusanus KieTku 10 1
5 Ctpoenue u GyHKLUN K/IeTKU 2
6 OOmMeH BelL[eCTB 1 TIpeBpalljeHe YHePTUH B KJIeTKe
7 HacrnezcTBeHHast ”HpOpMaLMs U peau3alys eé B KIeTKe 0.5
8 JKU3HEeHHBIN 1[UKI KIeTKU 1
9 Ctpoenue u GyHKLUA OPraHU3MOB 17 1.5
10 PasMHOKeHHe U pa3BUTHe OPraHu3MOB 8 1.5
1 ['eHeTHKa — HayKa O Hac/1eCTBeHHOCTH U U3MEHUYMBOCTU ) 0.5
OpraHu3MOB

12 3aKOHOMEpPHOCTH HaCJ/1eICTBEHHOCTU 10 1
13 3aKOHOMEpPHOCTH U3MEeHUUBOCTU 6 1
14 ['eHeTnKa yesioBeka 3 0.5
15 CeJiek1jusi OpraH1u3MOB 4 1
16 BHOTeXHO/IOTHSI M CHHTeTHYeCKast OMOIoTHs 4
17 PesepBHOe Bpemst 1

OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 0 13




11 KIIACC

KonnuectBo yacos
Ne /1 HanmeHoBaHMe pa3ziesioB ¥ TeM MPOrpaMMbI Beero KoHTpobHbIe [MpakTHUeCcKue
paboTEI paboThI
1 3apoXk/ieHre U pa3BUTHE SBOJIFOLIMOHHBIX MPe/|CTaB/IeHUl B 4
Ouosiorun
2 MUKpPO3BOIIOLIUA U eé pe3y/ibTaThbl 14 2
3 Makpo3BOJIHOLIUS U eé pe3y/ibTaThbl 6
4 [TpoucxoxaeHve U pa3BUTHE )XU3HU Ha 3emiie 15 1.5
5 [IpoucxoxmeHue yeoBeKka — aHTPOIIOreHe3 10 1
5 OKOJI0THsI — HayKa O B3aMMOOTHOLIIEHUSIX OPraHU3MOB U 3 0.5
HaZlOpraHM3MeHHBIX CUCTEeM C OKpYKarollel cpesion
OpraHu3Mmsbl U cpefia 0OUTaHUS 9 1.5
OKOJI0THsI BU/IOB U TIOMYJISLIUMA 9 0.5
OK0JI0rusi CO00IIeCTB. DKOOTMUeCKre CUCTEMBI 12 0.5
10 Buocdepa — rnobansHast 3KocucTeMa
11 UenoBex U OKpysKaroljas cpesa
12 Pe3epBHOe Bpems
OBUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







I[TIOYPOUHOE IVIAHNPOBAHUNE 10 KJIACC

KonuuecTBO yacoB

Ne [Hara
Tema ypoka Kourposnbheie | IIpakTHueckue Hara
n/n Bcero U3yueHus
paboThI paboThI (nnan) H3y4eHus
(pakT)

b

1 M0JIOT Sl KaK KOMIUIEKCHasl HayKa U KaK 4acTb 1 03.09.2024
COBpeMeHHOro o0b1iecTBa

2 JKviBble CUCTeMBI U X CBOWCTBA 1 05.09.2024
YpoBHeBasi OpraHu3aLus XMBbIX CUCTEM 1 06.09.2024
VicTropus OTKpBITUSA U U3yuyeHUs KeTKU. KieTouHas Teopus 1 10.09.2024
MeTo/ibl MOJIEKY/ISIDHOM U K/IeTOUHOU O1O/IOTH.

c [TpakTryeckasi pabora «/3yueHre MeTO/JOB KJI€TOUHOU 1 0.5 12.09.2024
6uonoruu (xpomarorpadusi, s/eKrpodopes,
I depennmansHoe LeHTpUyrupoBanue, [1LP)»

6 XMUMHUUECKUH COCTaB K/IeTKU 1 13.09.2024

7 MuHepasibHBIe BellleCTBa KJIeTKH, UX OMosIoruueckast poJib 1 17.09.2024
OpraHuueckue BelljecTBa KieTKu — besiku. JlTabopaTtopHast

8 pabota «O6Hapy>keHHe Oe/TKOB C TTOMOIIbI0 KaueCTBEHHBIX 1 0.5 19.09.2024
peakLfii»

9 CgoiicTBa, Knaccudukanus v GyHKLIHUN Oe/TKOB 1 20.09.2024

10 Opranuueckue BelecTBa KJIeTKU — YIJIeBO/bI 1 24.09.2024

11 OpraHuueckye BellleCcTBa KJIeTKU — JIUIMH/bI 1 26.09.2024
HyxknenHossie kucsotsl. [JHK u PHK. JTabopaTopHas

12 pabora «VcciieoBaHre HYK/IEMHOBBIX KUCIIOT, 1 0.5 27.09.2024
BbI/leJIEHHBIX U3 K/IeTOK Pa3/IMUHbIX OPraHU3MOB»

13 Ctpoenue u pyHkimuu AT®. [Ipyrue 1 01.10.2024
Hykneo3uaTpudocdarsl (HTD)

14 CekBenvpoBanue JTHK. MeTo/ibl reHOMUKH, 1 03.10.2024
TPaHCKPUIITOMUKH, IPOTEOMUKU

15 MeTo/ibI CTPYKTYPHOM OH0/IOrHH 1 04.10.2024




16 Turne! kneTok. IIpokaproTryeckas KieTka 08.10.2024
e et 57
18 [ToBepXHOCTHBIN anmnapar KJIeTK! 11.10.2024
OpHoMeMOpaHHbIe opraHou/ibl KiaeTKu. [IpakTuueckas
19 pabota «V3yueHue ABW>KEHUs LIUTOTIa3MbI B 0.5 15.10.2024
PaCTUTEe/IbHBIX K/IeTKax»
[TosiyaBTOHOMHBIE OPraHOMAbI KJIETKW: MUTOXOH/PHH,
20 riactuiel. JlabopatopHasi pabora «VccienoBaHue 0.5 17.10.2024
T/1a3MOJIM3a U Jle/1a3MoJ/113a B PaCTUTe/bHbBIX K/IeTKaxX»
21 HememOpaHHbIe OpraHOW/bI KJIETKH 18.10.2024
22 CrpoeHue U QpyHKLMY si/ipa 22.10.2024
CpaBHuUTe/bHAs XapaKTePUCTHUKA KJIeTOK 3YKapyoT.
23 JlabopaTopHasi paboTa «/3yueHue CTpPOeHHs KIeTOK 0.5 24.10.2024
Pa3IMUHbIX OPraHU3MOB»
AccumMunanysa U JUCCUMWISILIUSL — JIBe CTOPOHBI
94 MeTabom3ma. Turbl oOMeHa BeLueETB. JIabopaTopHasi 55 10.2024
pabota «/3yueHre KaTaIMTUUECKON aKTUBHOCTU
(hepmMeHTOB (Ha MpUMepe aMuIa3bl UK KaTasiasbl)»
@depMeHTaTUBHBIN XapaKTep peakliii KJIeTOYHOI0
. «
25 gi;jﬂi?f[‘ii‘ﬁaBHg:S ?)zizf:J:HifEZ;oiiy,qze;{:,sopoga B 05 29.10.2024
PacTUTEe/bHBIX U )KUBOTHBIX K/IeTKax»
26 benku-akTUBaTOPHI U O€/TKU-UHTMOUTOPBI 31.10.2024
27 ABTOTpO(HBIN THUIT 0OMEHA BeIecTB 01.11.2024
28 doTocuHTe3 12.11.2024
29 XemocuHre3. JlabopatopHasi pabora «CpaBHeHMe 0.5 14.11.2024
MIPOLIeCCOB (POTOCHHTE3a U XeMOCHHTE3a»
30 AmnaspobHble opranusmsl. Buapsl 6poxkenust. JlabopatopHas 15.11.2024
pabora «CpaBHeHue MpoLieccoB OPOXKeHUS U [IbIXaHUS»
31 A»spobHBIe OpraHU3Mbl. ITarbl SHEPTEeTUUECKOTO 0OMeHa 19.11.2024




OHeprust MeMOpaHHOTO r'paiieHTa MPOTOHOB. CHHTE3

32 AT®: pabora rporoHHOi AT®-crHTa3kI 1 21.11.2024

33 Peakiin MaTpUUHOTO CUHTE3a 1 22.11.2024

34 TpaHckpurus — MaTpyuuHbli cuHTe3 PHK 1 26.11.2024

35 TpanciAanus U eé sTarbl 1 28.11.2024

36 I6<eOJfKI/;pOBaHI/Ie aMMHOKHUCJIOT. Posib pubocom B GHOCHHTe3e 1 59.11.2024

37 Opranusalysi reHOMa y IIpOKapuoT YU 3yKapuoT 1 03.12.2024

38 MounekyisspHble MeXaHU3MbI SKCIIPECCUU I'eHOB Y 3YKapuoT 1 05.12.2024
Bupychl — BHeK/IeTOUHbIe (DOPMBI KU3HHU U 00/TUTaTHBIE

39 napa3urthbl. [IpakTuueckas paborta «Co3zaHue Mozieu 1 0.5 06.12.2024
BHUpYyCa»

40 BupycHble 3a60/1eBaHUS Ue/IOBEKA, )KUBOTHBIX, PACTEHHUH 1 10.12.2024

41 HaHOTexHO/I0TMM B OMOJIOTUU Y MeIULITHE 1 12.12.2024

42 JK13HeHHBIN LUK KTeTKU 1 13.12.2024

43 Matpununsiii cunres JJHK 1 17.12.2024

44 Xpomocomel. JTabopaTopHasi paboTa «VI3yyeHre XpoMOCOM 1 0.5 19.12.2024
Ha TOTOBBIX MUKpOMperaparax»

45 [enenvie KJ1eTKU — MUTO3 1 20.12.2024
Tumne! K1eTok. KaprokuHes v 1juTokuHe3. JlabopaTtopHast

46 pabota «Habsro/jeHre MUTO3a B K/IeTKaX KOHUMKA KOpeIIKa 1 0.5 24.12.2024
JyKa (Ha rOTOBBIX MUKpOMperaparax)»

47 Perynsauuys >KU3HeHHOT 0 LMK/ K/IeTOK 1 26.12.2024

48 OpraHu3sm Kak eZjuHoe 1jejioe 1 27.12.2024

49 Tkanu pilCTeHI/If/'I. JlaboparopHast paboTa «V3yueHue TKaHei 1 0.5 09.01.2025
paCTeHHUN»

0 | e e opaon |

£1 Opranbl. Cructembl opraHoB. JlabopaTtopHasi paboTa 1 0.5 14.01.2025

«/3yueHne opraHoB LIBETKOBOT'O PaCTEeHHsI»




52 Oropa Tesia OpraH1u3MoB 1 16.01.2025

53 [BwxeHve OpraHu3MoB 1 17.01.2025

54 [TuraHue opraHU3MOB 1 21.01.2025

o5 [TvTaHue 1O3BOHOYHBIX XKUBOTHBIX. [IullleBapuTe/ibHast 1 53.01.2025
cucTeMa yesoBeKa

56 [pIxaHve opraHu3MoB 1 24.01.2025

57 [pIxaHve I03BOHOYHBIX JKUBOTHBIX U Ue/loBeKa 1 28.01.2025

58 TpaHCHOpT BelleCcTB y OpraHWu3MOB 1 30.01.2025

=9 KpoBeHoCHas1 cucTeMa NMO3BOHOYHBIX JKUBOTHBIX U 1 31.01.2025
yesioBeKa

60 Brigiesienre y opraHu3mMoB 1 04.02.2025

61 3aiuTa y OpraHvu3MoB 1 06.02.2025

62 VIMMyHHas crcTeMa yejioBeKa 1 07.02.2025

63 Pa3pa)kuMOoCTb U perysisius y OpraHu3smMoB 1 11.02.2025

64 ['ymopasibHas peryJisiLivisi U SHJOKPUHHAs1 CHUCTeMa 1 13.02.2025
JKABOTHBIX U Uei0BeKa

65 DopmMbl pa3MHOKEHUS] OPraHU3MOB 1 14.02.2025

66 [TonoBoe pa3MHOKeHHE 1 18.02.2025

67 Meiio3 1 20.02.2025
'ameTorene3. O6pa3oBaHue U Pa3BUTHE TIOJIOBBIX K/I€TOK.

68 JlabopaTopHasi paboTa «/3yueHue CTpOeHHsI TIOJIOBBIX 1 0.5 21.02.2025
KJIETOK Ha FOTOBBIX MUKpOIIperiapaTax»

69 WHpvBHyanbHOe pa3BUTHE OPraHM3MOB — OHTOTeHe3 1 25.02.2025

70 3ak/a/ika OpraHoB U TKaHel U3 3apO/bllleBbIX JINCTKOB 1 27.02.2025
PocT u pa3BuTHe XUBOTHBIX. JlabopaTopHasi paboTa

71 «BblsiB/IeHMe PU3HAKOB CXO/CTBA 3apO/bILIei 1 0.5 28.02.2025
[103BOHOYHBIX JKUBOTHBIX»

7 Pa3MHO)KeHMe U pa3BUTHe pacTeHui. JlabopaTopHas pabora 1 0.5 04.03.2025

«CTpOGHI/Ie OpPraHOB PA3MHO>XK€HHA BBICIIIUX paCTeHHﬁ)>




73 VicTopus CTaHOBJ/IEHUS U pa3sBUTHA F'eHEeTUKU KaK HayKu 1 06.03.2025
OCHOBHbIe TIOHSITUS U CUMBOJIbI TeHeTHKU. JITabopaTopHast
74 pabota «/Ipo3o¢uia Kak 00BEKT reHeTUYeCKHX 1 0.5 07.03.2025
YCCeJOBaHUN»
3aKOHOMEpHOCTH Hac/1e/J0BaHUs [IPHU3HAKOB.
75| puante pesmiron wovorsGonmors cpevnomny |1 05 | 103205
npo3odub”
76 LiuTosoruueckrie OCHOBbI MOHOTHOPH/THOTO CKPEL[UBAHUS 1 13.03.2025
77 Ananusupyrolee ckpeljuBanue. Heronnoe 1 14.03.2025
JIOMUHUPOBaHUe
NurubpuzaHoe ckpemuBanye. [Tpaktiuueckast paboTa
78 «/3yueHue pe3ybTaTOB JUTHOPUIHOTO CKPELMBAHUS Y 1 0.5 18.03.2025
ZpO30(UIBbI»
79 L{uTo/IorYeckre OCHOBBI AUTHOPHUIHOTO CKpEIMBaHUS 1 20.03.2025
80 CuernuieHHOe Hac/lejOBaHUe NIPU3HAKOB 1 21.03.2025
81 XpoMOCOMHasi TeopHysi HaceCTBEHHOCTH 1 01.04.2025
82 I'enetuka mosa 1 03.04.2025
83 I'eHOTHMII KaK Lie/IoCTHas cCUCTeMa 1 04.04.2025
84 ['eHeTHYeCKUI KOHTPOJIb Pa3BUTUS paCTeHUH, )KUBOTHBIX U 1 08.04.2025
yesioBeKa
85 V3MeHUMBOCTh NIPU3HAKOB. BU/ibl 13MEHUUBOCTU 1 10.04.2025
86 MoauduKkalioHHast U3MeHUMBOCTh 1 11.04.2025
BapuanMoHHbI psifi 1 BapyallMOHHas KpUBasl.
87 JlabopaTopHast pa6U0Ta «MccnenoBanue 3aKOHOMEPHOCTeH 1 0.5 15.04.2025
MOU(PUKALIMOHHOM U3MeHYMBOCTU. [TocTpoeHue
BapHaLjMOHHOTO psiZia U BapyualLMOHHON KPUBOW»
a8 CeHOTHUITMUECKast N3MEHUMBOCTb. KoMOWHAaTHBHAS 1 17.04.2025

N3MeHUYNBOCTb




MyTaloHHast U3MeHUHBOCTh. [IpakTHueckast pabora

89 1 0.5 18.04.2025
«MyTauuu y Apo30du/bl (Ha TOTOBBIX MUKpPOIIperiapaTax)»

90 3aKOHOMEePHOCTH MYTaLlMOHHOTO TpoLiecca. JMUreHeTHKa U 1 92 04.2025
3MUTeHOMUKaA

91 ['eHeTrKa yesioBekKa. HupaKTquCKaﬂ pabora «CocTtaByieHue 1 0.5 24.04.2025
Y aHa/I3 PO/|0CI0BHOM»

92 MeTozbl MeULMHCKOW FreHeTUKU 1 25.04.2025

93 3HaueHUe MeJULIMHCKOW reHeTUKU BUHpe,E[OTBpaLLleHI/II/I " 1 96.04.2025
JleueHUU TeHeTHUeCKuX 3abo/ieBaHUl uesioBeKa
OcHOBHbIe TIOHSATHS ceeKiuu. JTabopaTopHast paboTta

94 «/3yueHue COPTOB KYJIbTYPHBIX PACTEHUU U MOPO/, 1 0.5 29.04.2025
JIOMAIIIHUX KUBOTHBIX»

95 MeTo/ibI CeNTeKIIMOHHOM paboThI. Ha6opilTopHaH pabora 1 0.5 06.05.2025
«/3yueHue MeTO/I0B CeneKLIUM pacTeHU»

96 HocTrkeHUs ceneKLUy pacTeHUM U )KI/IBOTHULIX. 1 13.05.2025
IMpakTrueckast pabota «[IpUBHUBKa pacTeHUI»

97 CoxpaHeHue, U3yuyeHHe 1 UCT0/b30BaHNe TeHeTHUeCKUX 1 15.05.2025
pecypcoB
broTexHo0orys Kak Hayka ¥ 0Tpac/ib NPOM3BO/CTBA.

98 [TpakTrueckas pabora «V3yueHue 00beKTOB 1 0.5 16.05.2025
OUOTeXHOIOTHUN»

99 OcHOBHBIE HaMpaB/IeHUs] CHHTeTHUEeCKOM OMOIOrUr 1 20.05.2025

100 XpOMOCOMHas1 ¥ TeHHasi UHXKeHepUst 1 22.05.2025

101 MeuIMHCKIe OUOTEXHOIOTUN 1 23.05.2025

102 Pe3epBHBIH ypOK. HOBT?peHI/Ie, 0600611eHue, 1 93.05.2025
CcUCTeMaTU3alus 3HaHUM

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 13.5




11 KIIACC

KomuecTBo uacoB

Harta

Nen/m | Tema ypoka Beero KourposeHble | TTpakTuueckue S— Hata
paboThI paboTEI (nnan) H3yqeHus
(dakT)

1 OBoJIIOLMOHHas Teopus Y. [lapBrHa 1 02.09.2024

2 JBrKy1ye CUibl 3BOJIIOLMU BUZOB 110 Y. [lapBuHYy 1 04.09.2024

3 ]j;)gssa 3a CyIleCTBOBaHHe, eCTeCTBeHHbIN U UCKYCCTBEHHbIN 1 05.09.2024

4 dopMHpoBaHHe CUHTEeTUUYECKON TeOprHr 3BOTIOLUN 1 09.09.2024

c JTarnbl 5BOJIIOLIMOHHOTO TpoLiecca: MUKPO3BOTIOLUS U 1 11.09.2024
MaKpO3BOTHOLUS

6 [Tonynsauus — 31eMeHTapHas eJVHULIA SBOJTFOLIUU 1 12.09.2024
3aKoH reHeTnyeckoro paBHoBecus [[)x. Xapau, B. BaiiHOepra.

7 JlaboparopHas pabota «BbisiB/ieHre U3MeHUHMBOCTH Y 0CObeit 1 0.5 16.09.2024
OJJHOTO BHU/Ia»

8 OneMeHTapHbIe (PAaKTOPbI IBOJIIOLIUN 1 18.09.2024

9 SddexTt ocHoBaTess1. IPheKT Oy THIIIOUHOTO TOPJIBIIIKA 1 19.09.2024

10 16\/1141/(1)1;11);1;11111;1(: II:I;:J‘IHL[HH TOMYyJIsALMiA: reorpaduyeckas, 1 73.09.2024

11 EcTecTBeHHbI 0TOOP — HarpaB/siiOIIUiA (HaKTOp 3BOTIOLUU 1 25.09.2024

12 [TonoBoit oTOOp 1 26.09.2024
I[Tpucrnocob1eHHOCTh OPraHU3MOB KaK pe3y/bTaT

13 MHKpO3BoJroruy. JlaboparopHast pabota «V3yueHue 1 0.5 30.09.2024
apomMop§030B U WAMOaAaNTallii Y paCTeHUH U )KUBOTHBIX»
[TpuMepbI PUCIIOCOO/IEHNI Y OPraHKU3MOB: MOP(OIOTHYECKHE,

1| copanopmas patins ipncnocoosemmoprammos e | 05 | 02102024
OTHOCHTeJIbHAs 1]e/1eCO00pa3HOCTb»

15 Bug, ero kpurtepuu u cTpyKTypa. JlaboparopHasi paboTa 1 0.5 03.10.2024

«CpaBHeHHe BU/I0B 110 MOP(OIOrHYeCKOMY KPUTEPUIO»




16 CtpykTypa BUza 1 07.10.2024

17 Buzmoobpa3oBaHye Kak pe3yabTaT MUKPO3BOJTIOL[UH 1 09.10.2024

18 CB$13b MUKPO3BOJTFOLIMM U STTUEMUOJIOTUU 1 10.10.2024

19 Makpossomonus. [laneoHTon0rnuecKye MeTobl U3y4eHus 1 14.10.2024
3BOJIOLIAU

20 Bbuoreorpacduryeckre MeTo/ibl U3y4YeHHs SBOMIOLIUN 1 16.10.2024

71 OMOpuosioruueckre u CpaBHUTETLHO-MOP(HOIOryecKre 1 17.10.2024
MeTO/bI U3yUYeHUs SBOHOLUN

2 Morneky/isipHO-TeHeTHUeCKre, OMOXMMUYeCcKue 1 1 71.10.2024
MaTemMaTUYeCKre MeTO/bl U3yUYeHUsT SBOIOLIUU

23 OO61e 3aKOHOMEePHOCTH 3BOJTIOLIUH 1 23.10.2024

24 AparniruBHas paguaiys. HepaBHOMEPHOCTb TEMITOB 3BOJIFOLIMU 1 24.10.2024

25 Hayunble rurnotessl NpOMCXOXKAEHUS KU3HU Ha 3emiie 1 28.10.2024

26 JonayuHble Mpe/CTaB/IeHUs O 3apOXKeHUU XKU3HU 1 30.10.2024

27 OcHOBHBIe 3Tarbl HeOpraHMYeCcKOoW 3BOJIIOLIMN 1 31.10.2024

28 ['urnoTe3ssl 3apoKeHUs KU3HU 1 11.11.2024
Vctopus 3eMnu 1 MeTo/ibI €€ nu3yueHust. JlabopaTtopHast pabota

29 «/3yueHure 1 onmcaHue UCKOIIaeMbIX OCTaTKOB [ PEeBHUX 1 0.5 13.11.2024
OpraHu3MOB»

30 HauanbHble 3Tarnbl OpraHuueckou 3BOJTHOLIUN 1 14.11.2024

31 OBOJIIOLIAS 3YKapuOT 1 18.11.2024
OcCHOBHBIEe 3Tarlbl 3BOIIOLUU PACTUTE/ILHOIO MUPa.

32 [MTpakTrueckast pabota «/3yueHre ocoOeHHOCTel CTPOeHust 1 0.5 20.11.2024
pacTeHWl pa3HbIX OTZE/I0B»

33 OCHOBHBIEe 3Tarbl SBOJIFOLIMUA )KUBOTHOTO MUPa 1 21.11.2024

34 OBOJTIOLUSA )K?BOTHI:IX. [TpakTryeckast pabora «/3yueHue 1 0.5 75.11.2024
ocobeHHOCTel CTPOeHHUsI TT03BOHOUHBIX YKUBOTHBIX»

35 PasButue )xu3HU Ha 3eMJie 110 3pam U nepuojam 1 27.11.2024

36 MaccoBbie BBIMUPaHUST — 3KOJIOTMYeCKre KPU3UChI MPOLLIOro 1 28.11.2024

37 CoBpeMeHHBIH KOJI0THYeCKUi KPU3HC, ero 0COOeHHOCTH 1 02.12.2024




38 CoBpemeHHasi cuCcTeMa OpraHuYeCcKoro TpoLLIoro 1 04.12.2024
39 OcCHOBHBIE cUCTeMaTHYeCKye IPYIIbl OPraHu3MOoB 1 05.12.2024
40 AHTpOMOJIOrUsi — HayKa O yejioBeKe 1 09.12.2024
41 Pa3BuTHe npezcTaBieHUN 0 MPOUCXOXKEHNM UeloBeKa 1 11.12.2024
MecTo yesioBeKa B CUCTEMe OpPraHUYeCcKOro Mupa.
42 JIabopaTopHas pabota «/3yueHre 0COOEHHOCTEH CTPOEHHSI 1 0.5 12.12.2024
CKeJieTa 4yesioBeKa, CBSI3aHHbBIX C MPSMOX0>KeHUeM»
43 JBWXKyl1Me Cuibl aHTPOIIOreHe3a 1 16.12.2024
44 S::;:;;?:E::e6HOHOFquCKHX Y coLManbHbIX (DAKTOPOB B 1 18.12.2024
45 OcCHOBHBIE CTaUY aHTPOIIOreHe3a 1 19.12.2024
46 [TaneoreHeTrka U rasieoreHOMMUKa 1 23.12.2024
47 OBOJIIOLIUA COBPEMEHHOI'0 UesioBeKa 1 25.12.2024
48 UenoBeueckue pachl. HpaIiTquCKaﬂ pabora «/3yuenue 1 0.5 26.12.2024
5KOJIOTUUYECKMX aJlanTaliiii yesoBeKa»
49 MeXaAuCLUITIMHApHbIE MEeTO/bl aHTPOMOJIOT MU 1 09.01.2025
50 3aposKJeHue U pa3BUTHE SKOJIOTUU 1 11.01.2025
51 MeTo/p1 5KOIOTHH. JIa60paT0PHaH pabora «/3yueHue MeToI0B 1 0.5 13.01.2025
9KOJIOTUUECKHX UCC/IeJ0BaHUI»
52 3HaueHue 3KOJIOTUUeCKUX 3HaHUM /1JIs1 YesioBeKa 1 15.01.2025
53 JKonoruueckue (hakTopbl 1 16.01.2025
Abuotnueckue akTopbl. CBeT Kak 3KOJI0THUYeCKUH (HaKTop.
54 JlabopaTopHasi paboTa «BbIsiB/ieHHe TIpUCTIOCObIeHN 1 0.5 20.01.2025
OpraHU3MOB K B/IUSIHHIO CBETa»
Abuotnueckue akTopbl. Temmneparypa Kak SKOJ0TUYeCKUi
55 dakTop. JlabopaTopHasi paboTa «BbisiB/ieHHe TIPHUCTIOCO0IeHU 1 0.5 22.01.2025
OpPraHU3MOB K B/IMSIHUIO TeMIIepaTypbi»
AbuoTtnueckue hakTopbl. Ba)KHOCT KakK 3KOJIOTMUeCKHUM
56 dakTop. JlabopaTtopHasi paboTa « AHaTOMUUYECKHe 0COOEHHOCTH 1 0.5 23.01.2025

pacTeHW U3 Pa3HbIX MECT OOUTaHUSI»




57 Cpe/ibl 0O0MTaHUS OPraHU3MOB 1 27.01.2025
58 buonornueckue puTMbl 1 29.01.2025
59 JKusHeHHbIe (OpMbl OpPraHM3MOB 1 30.01.2025
60 buoTtuueckue hakTopbl 1 03.02.2025
61 3HayeHre OMOTHYECKUX B3aUMOJENCTBUM Jjisl CYII|eCTBOBaHUS 1 05.02.2025
OpraHu3MOB B cpeJie 06uUTaHUs
62 OKOJIOTUUeCKUe XapaKTepUCTUKHU TOIYJISALUN 1 06.02.2025
63 OcCHOBHBIe MOKa3aTe/u NOMyJISILUN: YUCTIeHHOCTb, TIJIOTHOCTD, 1 10.02.2025
BO3pacTHas U M0JI0Basi CTPYKTypa
64 OcCHOBHBIE 10Ka3aTe/ Iy MOMyJ/ISALMU: POXKIaeMOCTb, IPUPOCT, 1 12.02.2075
TeMIT pOCTa, CMePTHOCTb, MUT'paL{iy
65 OKOJIorhYecKasi CTPyKTypa MonyJasiyuu 1 13.02.2025
66 JvHamMyKa nonyJisiLuy U eé peryJisius 1 17.02.2025
67 KpuBble pocTa ynC/I€HHOCTH MOy /IALuu. KpuBble BbDKUBAHUS 1 19.02.2025
R B |
69 Bup kak crucreMa nomysisiiiyin 1 24.02.2025
70 3aKOHOMEpPHOCTH IOBe/IeHNsI 1 MUTPaLjui )KUBOTHBIX 1 26.02.2025
71 Co0011]eCTBO OpraHM3MOB — OHOLIeHO3 1 27.02.2025
72 OKOCHUCTeMa KakK OTKpbITas CUCTeMa 1 03.03.2025
73 KpyroBopor BeljecTB U MOTOK SHEPTUM B IKOCUCTEME 1 05.03.2025
74 OcCHOBHBbIe MTOKa3aTeu 3KOCUCTEMBI 1 06.03.2025
75 OKOJIOTHYeCKre MUpaMU/bI 1 10.03.2025
76 M3meHeHMst COOOIIECTB — CYKIIeCCHU 1 12.03.2025
7| S oo o oxp |
78 [TpupozHble 3KOCHUCTEMBI. DKOCUCTEMBI TYH/P, JIECOB, CTeIeH, 1 15.03.2025
MyCTbIHb
79 AHTpOIOreHHbIe 3KOCUCTEMBbI 1 17.03.2025




Ypboskocucremsl. [TpakTrueckasi pabora «/3yuenue u

80 1 0.5 19.03.2025
orvcaHue Ypbo3KOCHUCTEMBI»

81 3aKOHOMepHOCTH (hOPMUPOBAHUSI OCHOBHBIX B3aUMO/IeHCTBUIN 1 50.03.2025
OpPraHM3MOB B 3KOCHCTEMax
MexaHW3Mbl BO3/IeMCTBUS 3arpsi3HeHMI pa3HbIX TUIIOB Ha

82 cybopraHu3MeHHOM, OPTaHU3MEeHHOM, MOMY/ILHOHHOM U 1 31.03.2025
5KOCUCTEMHOM YPOBHSIX

83 Brocdepa — obujenyianerapHas 060m0uka 3emiu 1 02.04.2025

84 Yuenue B. V. BepHagckoro o 6uocdepe 1 03.04.2025

85 3aKOHOMEPHOCTH CyII[eCTBOBaHUs Orocdepbl 1 07.04.2025

86 KpyroBopoThI BelecTB ¥ OMOreoXuMUUeCKre IUKIbI 1 09.04.2025

87 3oHanbHOCTE O6rocdepbl. OCHOBHBIE OMOMBI CYIIH 1 10.04.2025

88 YcToiunBoCTh 6Hochepsr 1 14.04.2025

89 OKOJIOTUUeCKUe KPU3UCHI U UX TTPUUYUHBI 1 16.04.2025

90 Bo3peiicTBue uenoBeka Ha buocdepy 1 17.04.2025

01 AHTpOMOreHHOe BO3/leliCTBUE Ha PaCTUTEe/bHbIN 1 )KHBOTHBIN 1 21.04.2025
MUD

92 OxpaHa rpupo/bl 1 23.04.2025

93 OCHOBHbIe TIPUHLIUTIBI yCTOMUMBOIO Pa3BUTHS UesI0BeUeCTBa U 1 94.04.2025
TIPUPO/IbI

94 ParjronansHOe pUpOAOII0/Ib30BaHNe U COXpPaHeHUe 1 58.04.2025
Orosornyeckoro pazHoobpasust 3emin

95 O060611eHMe TI0 TeMe « MUKPO3BOJTIOLUS U €8 pe3y/IbTaThi» 1 30.04.2025

96 O600111eHME TI0 TeMe «MaKpO3BOJTIOIHS U e€ pe3y/IbTaThI» 1 05.05.2025

97 O6061eHne o Teme «IIporcXoXKIeHre U pa3BUTHe >KU3HU Ha 1 07.05.2025
3emiie»

98 O60061ieHe o TeMe «IIponcxoskeHre yemoBeKa — 1 12.05.2005
aHTPOIIOreHe3»

99 O6o00611eHMe Mo TeMe «DKOJIOTHSI — HayKa O 1 14.05.2025

B3aMMOOTHOIIIE€HUAX OPraHU3MOB»




100 O600111eHe 10 TeMe «OpraHU3Mbl U Cpejia 0OUTaHUsI» 1 15.05.2025

101 O600111eH1E TI0 TEMe «DKOJIOTUsI BUZIOB U TTOTTYJISILIAN» 1 19.05.2025

102 O06o0061enue o Teme «brocdepa — rinobanbHas SKOCUCTEMa» 1 21.05.2025
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







YUYEBHO-METOIMYECKOE OBECIIEUEHUE ObPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPHAJIBI IJI YYEHUKA

buonorus, 11 knacc/ Taceunuk B.B., KameHckuii A.A., Py6rioB A.M. u apyrue; nop

penakiueii [Taceunnka B.B., akiponepHoe o61mectBo "M3paresnsctBo "TIpocBeriieHue"

METOIVUYECKNE MATEPHUAJIbBI JI YUYUTEJIA

[ToypouHsble 11aHbI

ON®POBLIE OFPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET

bubmoreka IIOK
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