ITOSACHUTEJIbHASA 3AITNCKA

[Tporpamma 1o yuebHomy mipeamety "Buosorus” (manee - 6uosiorus) Ha
ypOBHe cpeziHero obOiero obpa3oBaHMs pa3paboTaHa Ha ocHOBe DejepasbHOTO
3aKoHa OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit @esepaniym»,
dI'OC COO, Konueruy TIpernojlaBaHus yueOHoOro rpeaMmera «buomnorus» wu

OCHOBHBIX TI0/I0KeHUH (efiepabHON paboueil MporpaMmbl BOCITUTAHUSI.

YueOHbIii ripegmMeT «buosorusi» yriuybaéHHoro ypoBHs u3ydenusi (1011
K/IaCChl) SIBJISIETCS OJJHUM W3 KOMITOHEHTOB TMpeAMeTHOM obnactu «EcTtecTBeHHO-
HayuyHble TipeAMeThbl». CorsiacHo nonoxkeHusiMm @OI'OC COO npodubHbIe
yueOHbIe TIpeMeThl, W3yuaeMble Ha yriay0/JEHHOM YPOBHe, SIBJISIIOTCSI CIIOCOOOM
muddepeniaiii  00yueHHSI Ha YPOBHe CpefHero oOIero ooOpa3oBaHUs U
npu3BaHbl 0OecreunTh TMPeeMCTBEHHOCTh MeX/y OCHOBHBIM OOIIUM, CpeiHUM
0011KM, cpefHUM TpodecCUOHaIbHBIM U BBICIIUM 0Opa3oBaHueM. B To ke Bpems
KOKObIA M3 93TUX yueOHBIX TMpeAMeTOB [O/DKeH ObITh OpHeHTHMPOBaH Ha
MIPUOPUTETHOE pellieHre 00pa30BaTe/bHBIX, BOCIUTATeNbHBIX W pPa3BUBAIOIIUX
3a[a4, CBs3aHHBIX C TipodopueHTaleli 00yuaroluXcsa W CTUMY/JIUPOBAaHUEM
VMHTepeca K KOHKpDeTHOW 00/laCTM HayuHOTO 3HaHWs, CBSI3aHHOTO C OuoJsiorued,

MEﬂHHHHOﬁ, 3KOHOFHEﬁ, HCHXOHOFHEﬁ, CITIOPTOM WJIX BO€HHBIM [1€/I0M.

[Tporpamma mo ydye6HOMy Tipeamety "Buosoruss” fgaéTr mipeicraBjieHUe O
e U 3afiayax u3ydeHWs ydeOHOro mpeamerta «buomorusi» Ha yriayO/iéHHOM
YPOBHe, oripejiefisieT 00si3aTesibHOe (MHBApHAHTHOE) TIPeJIMETHOE CO/lepyKaHue, ero
CTPYKTypUpOBaHHe TI0 pa3fielaM W TemaM, paclipefie/ieHue 10 Kjaccam,
PEeKOMeHZyeT TIOC/Ie[j0BaTe/lbHOCTh W3yueHHs1 yueOHOTO MaTepHaga C Y4YETOM
MEXXIIpe]METHbIX W BHYTPUIIPEIMETHBIX CBsi3el, JIOTUKK yueGHOro Tipoijecca,
BO3PacTHbIX 0cCOOeHHOCTel oOyuaroiiuxcsd. B mporpamme 10  OGHOIOTHM
peasiv30BaH TIPUHLUI TPEeMCTBEHHOCTH C W3ydyeHHWeM OHOJOTHU Ha YpOBHe
OCHOBHOTO  o01jero oOpa3oBaHus, Osarojaps uemMy TPOCMAaTpUBAETCS
HalpaB/eHHOCTb HA  TIOC/TeAylollee  pa3BUTHe  OWOJIOTMUECKWX  3HAHUM,

OPUEHTHUPOBAHHLIX Hd ¢)OpMI/IpOBaHI/Ie €CTeCTBEHHO-HAYYHOI'0O MHPOBO33pDEHUS,



9KO0JIOTUYECKOTO MBIIIJIeHHs, TIpeJCTaB/leHHi O 370poBoM obpase >XM3HH, Ha
BOCTIMTaHHe OepeXXHOr0 OTHOIIIEHUSI K OKpyKaroleli npupogHoi cpene. B
rporpaMMe TI0 OHOJIOTHH TakKKe TIOKa3aHbl BO3MOXXHOCTH YueOHOTo IipegMeTa
«buonorust» B peamusanmu  TpeboBanmit @I'OC COO K IUIaHUPYeMbIM
JMUYHOCTHBIM, MeTaripe/IMEeTHbIM U TIpe/IMeTHLIM pe3yibTaTaM oOyueHUsT U B
dbopMUpOBaHMY OCHOBHBIX BWJIOB yueOHO-TIO3HABAaTeNbHOU  [IeSITeTbHOCTH
oOyyJaroIuxcss 0 OCBOEHMIO Cojlep>KaHHusl Ouonornueckoro obpa3oBaHus Ha

ypOBHe cpeaiHero obiriero o6pa3oBaHusl.

YuebOHbIi Tipegmet «buoorusi» Ha YpoBHe cpefiHero obijero obpa3oBaHus
3aBepiiaeT OWosoruueckoe oOpa3oBaHWe B IIIKOJie W OPHEHTHPOBaH Ha
paciivpeHve U yriaybsjeHve 3HaHMM O0ydYarOImMXCs O >XKMBOM MPUpOjie, OCHOBAX
MOJIEKY/IIDHOM U KJIeTOUHOW Ouosnoruv, 3mMOpUoioTid U OUOJIOTHU DPa3BUTHS,

redHeTukKH, CejIeKLi1u, 6I/IOTEXHO]'[OFI/II/I, 3BOJ/IFOOWMOHHOI'O y4eHH s B 3KOJIOTHH.

M3yuenne yueOHOro mpeaMeta «buosiorusi» Ha  yrayO/JieHHOM — YpPOBHE
OPUEHTHPOBAaHO Ha TMOATOTOBKY OOYYaroL[UXCs K TIOCTeYIOL[EMY T0/TyUeHHUEO
Ouosornueckoro  obpa3oBaHMsi B By3aX W  OpraHU3alUsIX  CPeJHEro
npodeccroHabHOTO 00pa3oBaHust. OCHOBY ero CojiepkaHusi COCTABJISIET CUCTEMaA
OUO/IOTUUEeCKUX  3HAHWM, TIOJMyUeHHbIX TIPU  U3y4YeHUH  OOyuaroruMucs
COOTBETCTBYIOL[UX CUCTEMATUUYECKMX pa3ziesioB OMOJIOTMM Ha YPOBHE OCHOBHOTO
obiero obpasoBanHus, B 10—11 Kjaccax 3TH 3HaHUS TOMyYarOT pa3BuTHe. Tak,
pacipeHbl U yray0OsieHbl OWONOrMYeckre 3HaHWS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHWU3Me UYej0BeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTE/THHO BK/TFOUEeHbI OMOIOruueckre CBeieHus TIPUK/IAJIHOTO U TIOWCKOBOTO
XapaKTepa, KOTOpble MOYKHO HWCIO/Ib30BaTh KaK OPHUEHTHPBI /IS MMOC/IeAYIOIIero
BbIOOpa Tipodeccur. Bo3Mo)kHa Tak)Ke WHTerpauyst OMOOrMUecKuX 3HAHUN C
COOTBETCTBYIOLUMH 3HAHUSMH, TIOTyYeHHbIMHA OOYyUaromMMHUCS TIPU W3yUeHUU

buU3uKY, XUMUH, reorpadry U MaTeMaTUKU.

CTpykTypa IporpamMmbl 1o ydebHOMYy mnpeamety '"buosorus” oTpakaeT

CHCTEMHO-ypOBHEBbIﬁ n 9BOJII-OL[HOHHBIﬁ rnmoaxoabl K H3YyUEHHIO OMO/IOTHH.



CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIEe [IJIS1 )KUBBIX
CUCTeM Pa3HOI'0 YPOBHS OpraHM3allyiu, SBOJIFOLMHA OPraHUuyecKoro Myupa Ha 3emiie,
coxpaHeHUsi OUMOIOTHYECKOTO pa3HooOpasusi miaHethl. Tak, B 10 Kmacce
M3y4al0TCs OCHOBBI MOJIEKY/ISIDHOM U KJ/IETOUHOW Onosiorvy, 3MOpPHOOTHH U
O6uvosorvy pa3BUTHUSL, T€HETUKW U CeJIeKI[UH, OMOTeXHOJOTHH U CUHTeTHUUeCKOU
Ouosioruy, aKTyaqu3UpPYIOTCS 3HaHUS OoOydarouuxcs 1o OoTaHMKe, 300JI0THH,
aHaToMuH, (usnronoruu uesioBeka. B 11 Kracce H3yuyarOTCs 3BOJIIOLMOHHOE

yueHHe, OCHOBBI 3KOJIOTUU U yueHue o buocdepe.

YuebHbIi TipeaMeT  «buosorusi»  TIpu3BaH  00eCIeUnTh  OCBOEHHE
o0yuaroluMucs OHM0/IOTUUeCKUX TeOPUH U 3aKOHOB, WjleH, TIPUHIIUIIOB U MpaBu/I,
JIeXXAllMX B OCHOBE COBPEMEHHOW eCTeCTBeHHO-Hay4YHOW KapTUHbBI MUPa, 3HaHUH O
CTpOeHUM, MHOroobpasuu U 0COOEHHOCTSIX K/IeTKH, OpraHu3Ma, IMOMyJIsILuY,
buo1eH03a, IKOCHUCTEMBI, O BBIJAIOIIUXCS HaYYHBIX JOCTW)KEHUSIX, COBPEMEeHHbIX
WCC/IeIOBaHUSIX B OMOJIOTHH, TIPUK/IA/IHBIX acTieKTaxX OMooruueckux 3HaHui. [ljis
pa3BUTHS U TOAJep)KaHUs HMHTepeca oOydaroluxcsi K OWO/IOTMM HapsiAy Co
3HaYUTe/NbHBIM 00BbEMOM TEOpPeTHUUeCKOro MaTepuasia B CO/leP’KaHHUU TTPOrPaMMBI
1o OMOJIOTUM MPelyCMOTPEeHO 3HAKOMCTBO C UCTOPHEM CTAHOBJIEHUSI U Pa3BUTHS
TOM WIA WHOW 00s1acTH OMOJIOTMM, BK/IAZIOM OTEUYEeCTBEHHBIX U 3apyOeKHbIX

YUEHBIX B pellieHre BaKHeUIINX OM0I0rnuecKuX 1 9K0J0rnYecKux rpobsieM.

[lens u3yueHuss yuebGHOro ripeameTra «buosorusi» Ha yryiy0/JIéHHOM YpOBHe —
oB/laZieHe  OOyYaroIMMHCS  3HAHUSIMH O  CTPYKTYPHO-(YHKI[MOHA/TEHOU
OpraHM3allui JKUBLIX CHCTeM pA3HOr0 paHra U mnpuobpeTeHuWe yMeHU
WCII0/Ib30BaTh 3TH 3HaHUS B (DOPMUPOBAHWM WHTepeca K ompe/ieIéEHHOW 00macTu
npodeCcCHOHAILHOM JIeITe/TbHOCTH, CBSI3aHHOW C OuWojioruel, Wi K BBIOOpY

y4ueOHOT0 3aBefieHHs [1JIs1 TIPO/I0JDKeHHsT OM0/IOrMuecKoro oOpa3oBaHusl.

HocTwxkeHue 1enu u3yuyeHus yuyebHoro mpeamera «buosorus» Ha

YFJ'IY6II§HHOM YPOBHE obecrieurBaeTCs pemeHreM CJIeJyromunx 3a4a4:

OCBOeHHe O6Y‘-IEII-OU.[I/IMI/ICH CHUCTeMBI OMOJIOTMUECKUX 3HAaHUK: 00 OCHOBHBIX

OMOIOTUYeCKUX TEOpHUAX, KOHLEIIWAX, T'MI0Te3adX, 3dKOHAX, 3dKOHOMEPHOCTAX U



rpaBU/iaX, COCTaB/SIIOLIMX COBPEMEHHYIO eCTeCTBeHHO-HayUHYI0 KapTUHY MHPa; O

CTpOeHHH, MHOroobpa3un U 0COOEeHHOCTSIX OWONIOrHYecKHX CHUCTeM (K/IeTKa,

OpraHu3M, TOMYJISAIHs, BU, OHoreoiieHo3, brocdepa); 0 BbIJAIOIUXCS OTKPBITHSIX

" COBPEMEHHBIX MCC/1e10BAHHUAX B 6I/IOJIOFI/II/I;

O3HaKOMJ/IeHHEe OOydJaroIuXcsd C MeTOZaMH TI03HAaHUS >KUBOW ITIPUPOJBI:
HCCeIoBaTe/IbCKUMU MeTOo/laMi  OHMOJIOTMUeCKUX HayK (MOMeKy/IsIpHOW |
K/IeTOUHOW OWOI0ruH, SMOpPHOJIOTHHA W OWOJIOTHH pPa3BUTHS, Te€HETUKH U
celeKI[ii, OMOTeXHOJOTUH W CHUHTETHUeCKOW OMOJIOTUM, TajeOHTOJIOTHH,
9KOJIOTMM); MeTO/laMd CaMOCTOSITe/IbHOTO TIPOBeJieHUs OHO/IOrMuecKux
WCC/ieoBaHUM B Jjlabopatopuu W B mipupojie (HabsoJeHue, W3MepeHue,
9KCIIEPUMEHT, MO/IeJTUPOBAHHE);

oB/laZieHHe  OOyuarolUMHUCS yYMEHHSIMH: CaMOCTOSITE/IbHO HaXOJWTh,
aHa/IM3UpPOBaTh W WCIIO/Ib30BaTb  OMOOTMUECKYyl0  WH(OpMAIHIo;
MO/Ib30BaTbCSI ~ OHOJIOTMUECKOW  TEPMUHOJIOTHEM W CHUMBOJIMKOM;
yCTaHABMIMBaTh CBSI3b MEX/Iy pa3BUTHUEM OWOJOTHMM U  COLMA/IbHO-
JKOHOMHUYECKUMH ¥  9KOJIOTUUeCKUMH TpobjieMaMH  YesioBeuecCTBa;
OLIeHMBAaTh IIOCTEACTBUS CBOeH [IeITe/IbHOCTH I10 OTHOIIEHWIO K
OKpY>Karoleid TPUPOAHOLN cpefle, COOCTBEHHOMY 3/I0POBbI0O M 3/]J0POBBIO
OKPY’KaloI[UX /I0Ziel; 000CHOBBIBATL U COOMIOAATE MePhI MPOMHUIAKTUKH
WHOEKI[MOHHBIX 3a0o0/ieBaHMM, TpaBWIa TIOBeJleHHs B TIpUpPOZe W
obecrieueHust  0€30IIACHOCTH  COOCTBEHHOH  >KM3HEJEesITeJIbHOCTU B
ype3BbIUAMHBIX CHUTyallUsIX TIPUPOJHOTO U TEXHOTeHHOTO XapakTepa;
XapaKTepU30BaTh COBPeMeHHbIe HayuHble OTKPBITHS B 00/1aCTH OMOJIOTUY;
pa3BuTHe Y 00y4Jarolyxcsi MHTe/UIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTeMH
B IIpollecce 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITUSAMU U COBPEMEHHBLIMH
WcCreloBaHUsIMM B OWoO/IoTMM,  pelllaeMbIMU €0 TIpoOemMamu,
MeTo/loNoruei O6UOIOrNUeCKOTO 1ccre/IoBaHusl, TIPOBe/IeHUS]
9KCIIePUMEHTAIbHBIX HCCIeI0BaHUM, peIleHnss OHOJOrHUecKUX —3ajad,

MO/Ie/IMPOBaHusi OMoI0ruuecKuX 06eKTOB U MPOLIeCCOB;



® BOCHHMTaHHE y 00yUYarOIIMXCs [IEHHOCTHOI'O OTHOIIIEHUS K JKUBOU TTPHUPO/IE B
I[eIOM W K OT[eNbHbIM €€ 00bekTaM U sBJAeHHSM; (opMUpOBaHHE
9KO0JIOTMUECKOM, reHeTUUeCKOM rpaMOTHOCTH, 00I1ell Ky/bTyphl MOBe/IeHHsI
B MIPUPO/ie; MHTErpaliiy eCTeCTBeHHO-HAaYUHbIX 3HaHWM;

e mnpuobpeTeHre OOyYarOIUMHCA KOMITIETEHTHOCTH B  palOHAJbHOM
TIPUPO/IOTIOIb30BaHUU (COO/TI0/IeHre TIpaBUJ/I TIOBeIeHHs B TIPUPO/Ie, OXPaHbl
BUJIOB, KOCHCTeM, OHochepbl), COXPAaHEHHWH COOCTBEHHOI'O 3/I0POBbSl M
3I0POBbSl  OKpY’Karomux Jrojieli  (cobmogeHus wmep MNpodUIaKTUKH
3aboseBaHuii, obecrieueHre  0e30TMACHOCTH  >KU3HEEATEeTbHOCTH B
ype3BbIUAMHBIX CUTYyalUsiX TPUPOJHOTO W TEXHOTeHHOr0 XxapakTepa) Ha
OCHOBe HCII0/Ib30BaHUsI OMOMOrHUecKrX 3HAaHWM U YMEHUM B TIOBCeHEBHOM
YKU3HU;

® (CO3MaHMe  YCJOBUM  JyIS  OCO3HAaHHOTO  BhIOOpa  OOydarOIIMMMCS
WHAWBUya/bHONM  oOpa3oBaTe/ibHOW  TpaeKTOpHH,  CIOCOOCTBYrOIIeH
rocaeAyrIeMy npodecCMOHaJIbLHOMY CaMOOIpe/ie/IeHUl0, B COOTBETCTBUU

C UHIUBU/yaTbHBIMIA WHTEpecaMH U MOTPeOHOCTAMHU PeruoHa.

OO011iee UKCI0 YacoB, OTBEIEHHBIX HAa M3yUeHre OMOJIOTUY Ha yTyb/ieHHOM
ypOBHe cpeziHero obiiero obpa3oBanusi, cocrasiser 306 uaca: B 10 kmacce — 136

yaca (4 yaca B HeJie/t0), B 11 knacce — 170 yaca (5 yaca B Hefiesto).

Ot6op opraHM3alMOHHBIX (OPM, METOZOB U Cpe/icTB o0OyueHusi Grosiorun
OCYLLECTB/ISIETCSI C YYETOM CHeLU(PUKU €ro CofAep)kaHusi U HarnpaB/IeHHOCTH Ha
NIpOZIo/DKeHe  OHoIorTMueckKoro  00pa3oBaHUS B OpraHM3al[UsIX CPeJHEro

nipochecCHOHaTLHOTO U BhICIIIEro 06pa3oBaHUs.

OOsi3aTeTbHBIM  yC/IOBUEM TIpU 0OydyeHMHM OHOJIOTMM Ha yTIyO/JéHHOM
YPOBHe SIBJISIeTCSl TPOBeJieHWe J1abopaTOpHBIX W TpaKTHUecKuxX pabot. Takke
yuacTre 00yJaroIyxcs B BBITIOJTHEHUU TIPOEKTHBIX U yueOHO-UCC/ieZloBaTeTbCKUX
paboT, TemMaTWKa KOTOPBIX OINpEZesseTCs Y4YMTe/leM Ha OCHOBE HWMEOL[UXCS

MaTepHUaAJIbHO-TEXHHUYECKHNX PECYPCOB U MECTHBIX ITIPUPOAHBIX YCHOBHﬁ.



COAEPXXAHUE OBYUEHUA
10 KJIACC

CopeprkaHve TIpOrpamMMmbl, BblieJiIeHHOe KYPCMBOM, He BXOJUT B TIPOBEPKY

rocyJlapcTBeHHOU utoroBou arrectatmu (I'MA).
Tema 1. buosorus Kak Hayka

CoBpemeHHast OM0JIOTHsSI — KOMITJIEKCHasi HayKa. KpaTkast UCTopusi pa3BUTHS
Ouosioruu.  Buonornueckue  HayKd W W3ydyaeMble HMMH  TIPOOJieMBI.
dyHJamMeHTaIbHble, TPUK/IAJHble W IIOMCKOBble HayuHble WCC/Ael0BaHUSl B

OMOJIOTUH.

3HaueHre OWOMOTMM B JOPMHUPOBAHUH COBPEMEHHOM eCTeCTBeHHO-HayUHOU
KapTuHbl Mupa. [Ipodeccun, cBs3aHHble C Ouosiorveit. 3HaueHWe OUOIOTUM B
MpaKTUUeCKOW [lesiTe/IbHOCTH uejioBeKa: MeAUI[MHe, CelbCKOM XO3SIHCTBeE,

TPOMBIIIJIEHHOCTH, OXPaHe TIPUPO/IbL.
HeMoHCTpauuu

[Toptpetsl: Apuctotenb, Teodpact, K. Jlunueit, K. b.Jlamapk, Y. /lapBuH,
Y. T'apBey, I'. Mengens, B. . Bepuaackui, U. I1. IlaBnos, U. . Meunukos, H.

. BaBunos, H. B. Tumogees-PecoBckuit, k. YorcoH, @. Kpuk, /1. K. benses.

Tabmupl u  cxembl: «CBsi3b  OUO/IOTUM C  [PyrMMU HaykKamu», «Cucrema

OMOIOTUUECKUX HAYK».
Tema 2. JKuBble CUCTeMbI U UX U3yUeHUe

JKviBble cucTeMbl Kak TipegMeT u3yueHusi 6uonoruu. CBOWCTBA >XMBBIX
CUCTeM: €eJUHCTBO XWUMHYECKOrO0 COCTaBa, [UCKPETHOCTb U 1|eJIOCTHOCT,
C/IO’)KHOCTb M YIOPSIAOUEHHOCTb CTPYKTYPbI, OTKDPBITOCTb, CaMOOpraHU3aLus,

CaMOBOCIIPOM3Be/leHHe, pa3paKUMOCTb, U3MEHUMBOCTb, POCT U pa3BUTHE.

YpOBHM oOpraHu3aluu >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, K/IeTOYHbIN,

TKaHEBBIﬁ, OpFaHHBMEHHBIﬁ, HOHYHHHHOHHO-BHAOBOﬁ, 5KOCHUCTEeMHbIN



(buoreorieHoTHUECKMI), OuocdepHbiii. [Iporiecchl, MPOUCXOAAIME B >KUBBIX
cuctemax. OCHOBHble MpU3HaKU >XMBOro. JKu3Hb Kak (opma CyljecTBOBaHHUS

MdaTepHH. HaYKI/I, n3yddromue )XUBble CUCTEMbBI Hd PA3HBIX YPOBHAX OPTdHU3dLIANA.

M3yueHue >XUBBIX crhcTeM. MeTozbl OHosiornueckoi Hayku. HabmomeHue,
V3MepeHue, SKCIIePUMEHT, CUCTeMaTr3aLus, MetaaHanu3. [IoHATHe 0 3aBUCUMOU U
He3aBUCUMOW miepeMeHHOW. [lnaHupoBaHWe 5sKcrnepumeHTa. [locTaHOBKa U
npoBepka ruriote3. HyneBas rumore3a. IToHsATHe BbIOOPKH U €€ [OCTOBEPHOCTD.
Pa3bpoc B Ouosiornyeckux fAaHHbIX. OlleHKa JOCTOBEPHOCTU TIOJyUeHHBIX
pe3ynbTatoB. [IpUuvHBI MCKaKeHWsT pe3yabTaTOB 3SKcrnepumeHTta. [loHsATUe

CTaTUCTUYECKOTO TeCTa.
emoHCTpauuu

Tabauipl 1 cxeMbl: «OCHOBHBIE TPHU3HAKU >KU3HW», «BHOOTHMUecKre CUCTeMbD»,
«CBOMCTBa >KUBOM MaTepun», «YPOBHHM OpraHuU3alldd >KUBOW TIPHUPO/bI»,
«CTpoeHUe >KMBOTHOM KJIE€TKW», «TKaHM >KUBOTHBIX», «CHCTeMbl OpraHOB
yesioBeueCKOro opraHusma», «buoreoneHos», «buocdepa», «MeTogsl u3ydyeHUs

JKUBOM TIPUPOJBD».

O6opynoBaHue: 1abopaTopHoe 00OpyZOBaHWe [Jisi TIPOBeZieHHs HaOJIIOeHnH,

V3MepeHuH, SKCIePUMEHTOB.

[TpakTnueckass pabota «lcmosb30BaHWe pa3/MUHBIX METOZOB TIpU M3yueHUH

YKUBBIX CUCTEeM».
Tema 3. BuoJsiorus KieTku

KreTtka — CTpPYyKTypHO-(DYHKLMOHa/lbHasg e[uHMULAa >KMBOro. Vcropus
OTKpbITHUs KneTKU. PaboThl P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBaHH,
M. lInerigeH, P. BupxoB). OCHOBHbIE TIONIOKEHUSI COBPEMEHHOW KJIETOUHOU

TEOpUH.

METO,Z[I)I MOJIEKY]IHPHOﬁ n K/IeTOUYHOM ouosioruuy: MUKPOCKOITHS,

xpomaTtorpadusi, 3/eKTpodope3, MeToJ; MeueHbIX aToMOB, AuddepeHIHaTbHOE



LeHTpU(yrupoBaHue, KyJbTUBUPOBaHUWE KJIETOK. M3yueHue (PUKCHUPOBaHHBIX
K/IeTOK. OJIeKTpOHHasi MUKpockomusi. KoHdokanbHasi MUKpOCKoOMus. BurtanbHOe

(DpWXU3HEHHOE) U3ydyeHue KIIeTOK.
JeMmoHcTpanuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuil U cxeMbl: «CBeTOBOM MUKPOCKOM», «OJIE€KTPOHHBIA MUKDPOCKOI»,

«/cTopusi pa3BUTHSI METOZ,0B MUKPOCKOTTUU».

O6opyzioBaHMe: CBeTOBOM MMKDPOCKOT, MMKpOIIperiapaThl pacTUTebHBIX,

JKUBOTHBIX U 6aKTepI/IaJ'[I:>HbIX KJ/IeTOK.

[TpakTHueckas pabota «l/3yueHue MeTO/IOB K/IeTOYHOMU ouonorun
(xpomartorpadusi, anekTpodopes3, audbddepeHiManbHOe LIeHTpUGYTUPOBaHUe,

[TLIP)».
Tema 4. XuMunueckasi opraHvi3alns KJIeTKU

XUMHUECKMH COCTaB K/IeTKH. Makpo-, MHKPO- U YJIbTPaMHKPO3/IeMEHTHI.
Boma u eé ponb Kak pacTBOPHUTENs], peareHTa, yuyacTHe B CTPYKTYPUPOBaHUH
K/IeTKH, TeTUIoperyasiuu. MuHepanbHble BeIleCcTBa K/IeTKH, UX OHoJsiornueckas

POJIb. Po/ib KATMOHOB ¥ AaHUOHOB B KJIETKE.

OpraHvueckre BeljecTBa K/eTKU. buosornueckue mnosmumepsl. besku.
AMUHOKHUCTIOTHBIA cocTaB 6emkoB. CTPYKTypbl Oe/IKOBOM MoJieKy/ibl. [lepBuuHast
CTpyKTypa Oenka, mMenTugHas CBs3b. BTopuuHasi, TpeTHYHas, YeTBepPTHUYHas
CTpyKTyphl. [eHaTyparus. CBoiictBa 0OenkoB. Kiaccudukaiys — 6enkos.

buonornueckue dyHkmm 6e1KoB. [IpHOHEL.

YrneBogpl. MoHocaxapuzpl, Jvcaxapyzpl, OJIMTOCaxapHubl U
nomvcaxapuzbl. OOWUM MMaH CTpoeHUs U (PU3MKO-XUMHYeCKHe CBOWMCTBA

yrJjieBofioB. buosiornueckue pyHKIMY yT/1€BO/OB.

Jlummgel.  T'wapoduibHO-rHApOodOOHBIe  cBoiicTBa.  Kiaccudwukarus

munuoB. Tpuriviepuabl, ¢dochonunusl, BOCKH, CTepoubl. buosoruueckue



byskiuu munugoB. OO6mMe CBOWCTBa OMOMOTMUECKUX MeMOpaH — TeKyuecTh,

CITOCOOHOCTH K CdMO03aMBbIKdHHIO, ITOJIYTIDOHUIIdE€MOCTh.

Hykneunosele kuciotsl. [THK v PHK. CtpoeHue HyK/JIeMHOBBIX KUC/IOT.
Hykneotugpl. Tlpunuun komrmiemeHtapHocTd. [lpaBuno Uapraddga. Ctpykrypa
IOHK — nBoiiHasi criupaib. MecToHaxoxjeHue u buonornueckue ¢pynkuyuu JHK.

Bugel PHK. ®ynkiuu PHK B kieTke.

Ctpoenue MoJsiekyibl AT®. Makpospruueckue CBa3U B MoJieKysie ATO.
buonoruyeckue ¢bynkuuu AT®. BoccTaHOB/IeHHbIE TePeHOCUUKH, UX QYHKLIUU B
kinetke. Jlpyrue Hykneosuarpudocdatsl (HTD). CekBeHupoBanue [THK. MeTtozbl

F€HOMUKH, TDAHCKPUIITOMHKH, ITPOTEOMHUKHU.

CTpyKTypHast 6uojiorusi: buoxuMuueckre U 6uodusnueckre UCC/ie0BaHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYypbl —OuomosieKysn. MopenupoBaHie
CTPYKTYPbI U DYHKIMM OMOMOJIEKY/T U UX KOMILIEKCOB. KOMITbIOTepHBIM AM3aliH U

OpraHAYecKuii CMHTe3 OMOMOJIEKY/T M X HEeNPUPO/HBIX aHA/IOTOB.
HeMoHCTpaLuu

IToptpetsr: JI. [Tomuur, [Ix. YorcoH, . Kpuk, M. Yunkuuc, P. DpaHKiIuH,

@. Canrep, C. I[Ipy3unep.

HNuarpammsbl: «Pacripefie/ieHe XUMUYECKHUX 3JIEMEHTOB B HEXUBOU TIPUPOZE»,

«PaCHpe,E[EJ'IEHI/Ie XUMUUYECKUX 3/IEMEHTOB B >KHUBOU IMIprUpoae».

Tabmuupbl U cxemsl: «[lepuoguueckasi Tabnvija XUMUUECKHAX 37€MEHTOBY,
«CTpoeHre MOMEKy/bl BOJbl», «BelljlecTBa B cocTaBe opraHu3moB», «CTpoeHMe
MoJieKysbl Oenika», «CTpyKTyphl OenKoBOW MOJieKy/bl», «CTpoeHHe MOJIeKY
yrneBofioB», «CTpoeHHe MOJIEKY]1 JIMNUAOB», «HyK/l1enHOBble KHUCIOTBI»,

«CtpoeHue MonekyJsibl ATD».
OO6opymoBaHue: XUMHUYeCKasi Iocyia U 000py10BaHue.

JlabopaTopHass paboTa «OOHapy>keHHe Oe/lKOB C TIOMOIIbI0 KaueCTBEeHHBIX

peaxkLyn».



JlaboparopHasi pabora «VcciefnoBaHre HYKIeMHOBBIX KHC/IOT, BbIJeeHHbIX W3

KJIETOK Pa3/IMYHbIX OPraHU3MOB».
Tewma 5. CTpoeHue u QyHKLMY KJIETKU

Tunbl K/IE€TOK: 3yKapuoTHyeckas W Tpokapuotudeckas. CTPYKTYpHO-

byHKI[MOHATbHBIe 00pa30BaHUSI K/IETKH.

CTpoeHHe TIPOKAapUOTUUECKOM KieTKW. KieTouHass cTeHKa Oakrtepuil H
apxe. OcobeHHocTH CTpoeHUsi  reTepoTpodHOM M aBTOTpOdHOU

MPOKapUOTUYECKUX K/IeTOK. MeCTo U poJib MPOKapuoT B OHOIIeHO3aX.

CrpoeHue 17| (yHKLMOHMPOBaHUE 5YKapUOTHUYECKON KJIETKH.
[TnasmaTnueckass MemOpaHa (r1a3manemma). CTpyKTypa Tula3MaTUUeCKOM
MeMOpaHbl. TpaHCTIOPT BellecTB yepe3 Mla3MaTUYecKyr0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénHass auddysus), akTUBHBIA (TIEPBUYHBIA U BTOPUYHBIM
aKTUBHBIM TpaHcropT). [lomyrnpoHuijaemMocts MemOpaHbl. PaboTa HaTpuii-
Ka/IMeBOro Hacoca. DHJOLWTO3: MUHOLMTO3, (haroluro3. JK3ouuTo3. KieTouHas

creHka. CTpyKTypa ¥ QyHKLMU K/I€TOUHOUW CTeHKH PacTeHUH, rpruboB.

Luroniasma. Lluto3oms. Llutockener. [IsukeHue Luroria3Mbl. OpraHoubl
kiaeTku. OpHomemOpaHHbIe OpraHOWZbI KAETKW: 3JHJOIUIa3MaThyeckasi CeTb
(3IIC), annapar I'onba)ky, JM30COMBI, UX CTpoeHHe U (YHKUMU. B3aumocBs3b
o/JHOMeMOpaHHBIX OpraHouzioB KJIETKU. Ctpoenue IPaHy/ISIPHOTO
peTuKynyMa. MexaHusMm HaripaBjeHusi 0enkoB B OIIC. CMHTe3 paCTBOPUMBIX
OesTKOB. CuHTe3  KIeTOuHbIXx  MeMOpaH. ['sagkuii  (arpaHy/iIsSIpHBIN)
SHZOMJIA3MAaTUUEeCKUHA  PETUKYJ/IyM. CekpeTopHas byHKLYS aririapara
Tonbmxu. Moaudukaruss 6enko B anmapate ['ombmku. COpTHpOBKa OeKOB B
armmapare ['onmpmpku. TpaHcropT BeljeCcTB B KieTKe. Bakyonud pacTUTeTbHBIX

ki1eTok. Knetounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMU/bI KJ/IeTKU: MUTOXOH/IPUU,
miacTuzpl. [IpoucxoxkaeHue  MUTOXOHApuM U Tmactdg.  CumOuoreHes

(K.C. MepexkoBckuii, JI. Maprynuc). CtpoeHre W (QYHKLUA MUTOXOHJDUU U



nnactui. [lepBUuHble, BTOPUYHbIE U C/IOXKHBIE TIACTHU/bI (DOTOCUHTE3UPYIOLIHUX

3YKapUOT. XJIOPOIIAaCThl, XPOMOI/IACTHI, JIEMKOIJIACThI BBICILIMX PaCTeHHUH.

HememOpaHHbBIe opraHouibl KieTku CTpoeHHe U (YHKIMA HeMeMOpaHHBIX
OpraHouzi0B KJIETKH. Pu6ocombl. [IpomMerxyTOUHbIe (hr1laMeHTBl.
MukpodurnameHTbl. AKTUHOBbIEMUKDO(UIaMEHTHI. MpiiieuHbie
K/I€TKA. AKTUHOBBIE ~ KOMIIOHEHTbI ~ HEMBIIIIEUHBIX  K/IeTOK. MUKPOTPYOOUKH.
Knetounsii 1entp. CTpoeHMe W  [JBWKEHHE JKITYTUKOB W  pEeCHUYEK.
MukpoTpyboukn  1mrorniasMbl.  LleHTpuonb. benku, accolddpoBaHHbIE — C

MUKpO(hUIaMeHTaMi ¥ MUKPOTpyOoukamu. MoTOpHBIe OesKu.

Sapo. Obonouka siipa, XpOMaTHH, KapyuoIlia3Ma, SIAPBIIIKA, UX CTPOeHHe U
bynkiun. aepHeiii 6eqKOBbIM MaTpuKC. [IpocTpaHCTBEHHOE pacriojioyKeHHe
XpOMOCOM B HHTep(a3HOM sifipe. JyXpOMaTUH U TeTepoxXpomaTuH. benku
XpOMaTMHAa — THUCTOHBI [JUHaMHUKa siZiepHOM 000/0uKM B MHUTO3e. SImepHbIid

TPaHCIIOPT.

Knerounbie Bk/ItoueHus. CpaBHUTEIbHASA XapaKTePUCTHUKA KJI€TOK 3YKapUOT

(pacTuTebHOM, YKUBOTHOM, TPUOHON).
JemoHcTpauuu
[Toptpetsr: K.C. MepexxkoBckui, JI. Mapry.uc.

Tabmuiibl u cxembl: «CTpoeHUe 3yKapuOTHUYeCKON KIeTKu», «CTpoeHre )KUBOTHOM
KJIeTKW», «CTpoeHre PpacTUTe/IbHOM KjeTKh», «CTpoeHue MUTOXOHAPUN»,

«SAnpo», «CTpoeHHe MPOKapUOTUUECKOW KJIETKU».

O6opyoBaHMe: CBETOBOM  MHMKDOCKOI,  MHKpPOIIperapaTtbl  paCTUTEbHBIX,

YKUBOTHBIX K/IETOK, MUKDOTIperiapaThl 6akTepraabHbBIX K/I€TOK.
JTabopaTopHast pabota «V3yueHue CTpOeHHs K/I€TOK Pa3/IMUHbIX OPraHU3MOB».
[TpakTHueckast pabora «V3yueHne CBOMCTB KJI€TOUHON MeMOpaHbI».

JlaboparopHasi paborta «/cciefoBaHre TIa3MoJiM3a M [leTla3MoJid3a B

PAaCTUTEJIBHBIX KJIETKAX>.



[TpakTnueckass pabora «/3yueHue [ABWKEHHs LWTOIUIA3Mbl B PaCTUTETbHBIX

KJIeTKax».
Tema 6. OOMeH BellleCcTB U TIpeBpallieHre SHePruu B KIeTKe

AccumMunaliiss U JUCCUMUMSIMS — JIBeé CTOPOHBI MeTabomm3ma. Twumbl
oOMeHa BeIecTB: aBTOTPO(PHBIA U TeTepoTPOdHBIA. YdacThe KHUC/IOpo/a B
oOMeHHBIX TIpoIjeccax. JHepreTUueckoe obecrieueHre KJIETKU: TIpeBpallieHHe
AT® B 06MeHHBIX TIpolieccax. @epMeHTaTHBHBINM XapakTep peakiuil KJIeTOYHOTro
MeTabom3ma. PepMeHThl, WX CTPOeHHWe, CBOWCTBA W MeXaHU3M [IeHCTBUS.
KodepmenTsl. OT/inurs (epMeHTOB OT HeOpPraHWYeCKHWX KaTajanu3aTopoB. benku-
aKTHUBATOpPbl M OeKU-UHTUOWUTOPBL. 3aBHCHUMOCTb CKOPOCTH (hepMeHTaTHBHBIX

peakiyii OT pa3/IMuHbIX (haKTOPOB.

[TepBHUuHbIV CUHTE3 OpraHuyeCcKux BelleCTB B KJ/IeTKe.
doToCHHTEe3. AHOKCUT€HHBIN u OKCUTeHHBbIN ¢doTocuHTE3 y
bakrepuii. CBeTocoOMparolijie MUATMEHTbl M TWTMEHThl PeakKLMOHHOTO LIeHTpa.
Ponb  xnopomactoB B mpoljecce ¢goTtocuHTe3a. CBeToBasi W TeMHOBasi
¢da3bl. DPotoapixanue, C3-, C4- u CAM-tunel  gotocuHTe3a. [IpoAyKTUBHOCTB
doTocuHTe3a. BnusiHue pa3nuuHbIX (PAKTOPOB Ha CKOPOCTh (DOTOCHHTe3a.

3HaueHUe (OTOCUHTE3A.

XeMOCHHTe3. Pa3sHooOpasue OpraHu3MOB-XeMOCUHTeTUKOB:
HUTpUULUPYIOLMe OakTepuH, >kene300akTepuu, cepoOakTepuu, BOJOPOHbIE

b6akTepuu. 3HaueHe XeMOCHHTe3a.

AnHaspobHble opraHu3Mbl. Buabl OpokeHusi. [IpoayKTbl OpoKeHHST U HX
HCITIO/Tb30BaHHe uesloBeKOM. AHa’poOHble MUKPOOPraHM3Mbl KakK OOBEKThI

buoTexHonoruy u Bo30yguTenu 6osesHe.

AspobHbie OpraHu3MBbl. OTarbl HEepreTUYecKoro obmeHa.

[ToaroToBUTE/bHBIN 3Tar. ['TMK0M3 — 6eCKHUCIOPOJHOE paciielljieHre T/IF0KO3bI.

buosiornyeckoe okuc/ieHWe, WM K/IeTOYHOE JbIXaHWe. Poib MHUTOXOH/pPUU B

rnmponeccax OMOJIOrMYEeCKOr0 OKUC/IEHUSI. L[I/IKJ'II/II—IECKI/IE peak1u. Oxucnaure/ibHOE



dochopuirpoBaHue. JHeprys MeMOpaHHOTO rpajueHTa NPoTOHOB. CuHTe3 AT®:
pabora mnporoHHoNW AT®-cunHTa3bl. [IpenmMyiiiecTBa a’poOHOr0 IyTH oOMeHa

Bell[eCTB IepeJi aHaspoOHbIM. D(PPeKTUBHOCTb SHEPreTUUecKoro obmeHa.
JeMmoHcTpanuu

[Toptpetsr: [Ix. [Tpuctiu, K. A. Tumupsses, C. H. Bunorpaackui,

B. A. Durenwrapgr, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl ¥ cxeMbl: «DoTOCHHTE3», «DHepreTUUeckuii obMeH», «buocuHTe3

6enka», «CtpoeHue pepmeHTa», «XeMOCHUHTE3».

O6opyoBaHMe: CBETOBOM MHKPOCKOM, 000py/JOoBaHUWe [/isi TIPUTOTOBJIEHUS

TIOCTOSIHHBIX U BpeMeHHbIX MUKPOTperapaToB.

JlaboparopHasi paboTa «/3yueHre KaTaJIUTHYeCKOW aKTMBHOCTH (hepMeHTOB (Ha

IpYMepe aMuIasbl UK KaTaasbl)».

JlabopaTopHasi pabota «/3yueHue ¢hepMeHTaTUBHOIO paclleli/ieHus1 TepoKCH/ia

BOZIOPO/Ia B PaCTUTE/bHBIX U )KUBOTHBIX KJIEeTKax».

JlabopaTopHast pabota «CpaBHeHHe TTPOoIiecCoB (POTOCHHTE3a U XEMOCHHTE3a».
JlabopaTopHast pabota «CpaBHeHHe TTPOLIeCCOB OPOKeHHUS U JbIXaHUsD».

Tema 7. HacnenctBeHHasi MH(MOPMaLUs U peav3aiius eé B KeTKe

Peakijuy MaTpuuHoro cuHresa. [IpUHIMII KOMIIEMEHTapHOCTH B peakLUusax
MaTpUYHOIo CUHTe3a. Peanu3aiiyis HacneACTBeHHOW WHGopMalvu. ['eHeTHUeCKui
KOJ, ero cBoucTBa. TpaHckpurnuys — MartpuuHbld cuHTe3 PHK. IIpuHiumne
TPAHCKPUIILIUU: KOMIUIEeMeHTapHOCTb, aHTUIIapa/l/IeIbHOCTb,
acumMeTpuuHOCTh. Co3peBaHre MatpuuHbix PHK B sykaproTuueckou KieTke.

Hexkopupyrome PHK.

TpaHcasus v eé sTanbl. YuacTre TpaHcopTHbiX PHK B 6rocuHTe3e Genka.
YcnoBuss OuocuHTe3a Oenka. KoaupoBaHue aMWUHOKHCIOT. Ponbk pubocoMm B

ourocuHTese OeJsika.



CoBpeMeHHbIe IpejCTaB/eHuss O CTPOeHUU reHoB. OpraHusalniys reHoMma y
IIPOKApUOT U 3YKapyOT. Peryssiys akTUBHOCTU I'eHOB y IIPOKapuoT. ['mmnortesa
oriepoHa (. ’Kako0b, JK. MaHo). MoneKysipHble MeXaHHU3MbI SKCIIPECCUN TeHOB Y
5yKapuoT. Posib XpoMaTuHa B pery/sitiud paboThbl reHOB. Peryssitusi oOMeHHBIX

IMpOLIeCCOB B KJIETKE. KneTouHblii romeocTas.

Bupychl — HeK/ieTouHble (hOPMBI )KU3HHU U 00/TMTraTHbIe Mapa3uThl. CTpoeHMe
TIPOCTBIX U C/IOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. YKu3HeHHBIN LUK/
IOHK-copepskarux BupycoB, PHK-cozepxammx BHPYycOB, OakTeprodaros.

O6parHasi TpaHCKPUITLUS, peBepTa3a, MHTerpasa.

BupycHble 3abojieBaHUSI Ue/iOBeKa, XMBOTHBIX, pactenuid. CITN/[, COVID-19,

CoLMa/IbHbIE ¥ MeIULIMHCKYE TTPOO/IEMBL.

BrouHdopMaTiKa: MHTerpalusi U aHanu3 OosbIIMX MaccuBOB («bigdata»)
CTPYKTYpPHBIX OHo/iorMueckux JaHHbIX. HaHoTexHosiorun B Ouosorun U

MeauivHe. ITporpammupyemsble GyHKIMN 0eKOB. CriocoObI I0CTaBKU JIEKAPCTB.
HeMoHCTpaLuu
[Toptpetsr: H. K. KonbLos, [I. Y. iBaHOBCKUM.

Tabmipbl u cxembl: «buocuHTe3 6Genka», «['eHeTHMUeckuii Koma», «Bupych»,

«bakTepuodarm».
[TpakTnueckast pabota «Co3aHue MoJie/id BUPyCa».
Tema 8. )KvizHeHHbIN LUK/ KIeTKU

KneTouHbl 1UK/A, ero mnepuojsl W peryasius. VHTepdaza u MUTO3.
OcobeHHOCTH TIPOLECCOB, TMpoTeKarolx B uHTepdase. [IoAroToBKa KIeTKH K
Jenenuto.  I[lpecuHTeTMyecKu  (IMTOCTMUTOTHYECKHUH), CUHTETMUYECKUM U

MOCTCUHTETUUECKHH (MTPeMUTOTUUYECKUH) TTepUOo/ibl UHTep(a3bl.

Matpuunsbii cunte3 HK — permmkauuyd. IlpuHimne!r permmkauyu JIHK:
KOMIIJIEMEHTapHOCTb,  ITOJIyKOHCEpPBaTHWBHBIA  CHHTe3, AaHTUIapa/ule/IbHOCTb.

Mexanusm pervkauuu JITHK. Xpomocomsl. CTpoeHue XxpoMocoM. Tejiomepsl U



TesioMepa3a. XPOMOCOMHBIM HabOp K/IeTKM — KapUOTUIL. [JWTIIOWAHBIA |
raryiouiHeli  Habopel  xpoMocoM. ['omosoruuHbie XpoMocoMmbl.  [losoBbIe

XPOMOCOMBI.

Henenne xnetku — muro3. CTaguyd MUTO3a M TIPOMCXOJSALINE B HUX
riporiecchl. Turbl MyuTO3a. KapuokuHe3s U LIMTOKMHE3. buosiornyeckoe 3HayeHHe

MUTO34.

PEFYJIHU"I/IH MHUTOTHYECKOI'O IIMKJId K/IETKH. HpOFpaMMI/IPYEMaH K/IeTOYHas rubesn

— allIOIITO3.

KseTouHoe siipo, XpOMOCOMBI, (yHKIMOHAAbHasi TeHOMHKa. MeXaHU3MBI
niposiudepaiiuy, auddepeHIMPOBKY, CTapeHUss W Tubenu KieTok. «lludpoas

K/eTKa» — OronH(opmaTruueckre Mojiesii QyHKLIMOHUPOBAHUS K/IeTKH.
JeMmoHcTpanuu

Tabmupbl U cxeMbl: «KU3HEHHBIH IUKA KIETKW», «Mwuto3», «CTpoeHue

XpoMocoM», «Permukanusa [JHK».

ObopyaoBaHue: CBeTOBOM MHUKDPOCKOM, MHUKpoOMpernapatbl: «MHT03 B K/eTKax

KOPpelLLKa JIyKa».
JlabopaTopHasi pabora «/3ydyeHre XpOMOCOM Ha TOTOBBIX MUKpOTIperiapaTax».

JlaboparopHasi pabora «HabrozeHrie MUTO3a B K/IeTKax KOHUMKa KOpeIllKa JIyKa

(Ha rOTOBBIX MUKpOIIperaparax)».
Tema 9. CTpoeHue u (GyHKLIMHA OpPraHK3MOB

buonorunueckoe pa3HoobOpa3ue OpraHu3MoOB. OJHOK/IeTOUHBIe,

KOJ/IOHHWAJ/IbHBIE, MHOT'OKJIETOUYHbIE OPIr'aHU3MBI.

Oco0eHHOCTHM  CTpOEHUSI U JKU3HeAesiTeTbHOCTU  OJHOKJ/IETOUHBIX
opraHu3moB. bakTepuu, apxeH, OJHOK/IETOUHble TPHUOBI, OJHOK/IETOUHbIE

BOZIOPOC/IH, APYyTrUe NpoTUCThL. Ko/OHWa/IbHbIE OPraHU3MBI.



B3auMocBs3p uacTeli MHOTOK/I€TOUHOI'O OpraHM3Ma. TKE[HI/I, OpraHbl U CHUCTEMBEI

opraHoB. OpraHusm Kak euiHoe 1iesioe. ['omeocTas.

Tkanu pacteHuid. Tumbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesibHasi, TTOKPOBHas,
MPOBO/IsIIIasl, OCHOBHasi, MexaHWueckasi. OcobeHHOCTH cTpoeHUs, (QYHKIMA U

PacCIIO/IOKeHUs TKaHeU B OpraHax PacTeHUH.

TKaHU >KUBOTHBIX M UYeJOBeKa. TWMbl J>KUBOTHBIX TKaHeW: SMUTenrasbHasi,
CoeIHUTe/IbHAsI, MblllleuHas, HepBHas. OcOOeHHOCTH CTpoeHUs, (QDYHKIMU U

PacCI1Io/10XXeHud TKaHeu B OpraHax >KMBOTHLBIX M He/I0OBEKd.

Opranbl. BereraTuBHbIe U TeHepaTHBHbIe OpPraHbl pacTeHWil. OpraHbl U CUCTEMBI

OpPrdaHOB KMBOTHBIX W Ue€J/IOBEKaA. CDYHK]_[I/II/I OpPTrdHOB U CUCTEM OPraHOB.

Oriopa Tesa opraHu3moB. Kapkac pacteHuil. CkeneTbl OAHOK/IETOUYHBIX W
MHOTOK/IETOUHBIX >KUBOTHBIX. Hapy>kHbld M BHYTpeHHUM ckesneT. CTpoeHUe U

TUIIbI COeJUHEeHHA KOCTeH.

[IBr>KeHWe OpraHvM3MOoB. [IBiKeHHe OJHOK/IETOUYHBIX OpraHU3MOB: aMé0OouJHOe,
JKTYTUKOBOE, pecHUYHoe. /IBM)KeHWe MHOTOK/IeTOUYHBIX pPacCTeHUM: TPOMU3MbI U
HacTuu. [IBW>KeHWe MHOTOKJeTOUHBIX JKMBOTHBIX U UejloBeKa: MbIIlIeuHast

cuctema. Pedekc. CKeneTHbIe MBIIILIBI M MX paboTa.

[Tutanve opranusmoB. [lorsomeHre BOJbl, YIJIEKMC/IOTO Ta3a M MUHEPA/IbHBIX
BellleCTB  pacTeHussiMu.  [Ilutanme  XUBOTHBIX.  BHyTpumosioctTHoe U
BHYTPUK/IETOUHOE TMUllleBapeHHe. [IuTaHue TMO3BOHOUHBIX >KMBOTHBIX. OTZAesbl
MUI[eBapUTE/IbHOTO TpakTa. IluiljeBapuTe/ibHbIe Kese3bl. [luvlljeBapUTe/ibHas

CHucCTeMa 4yejioBekad.

IbixaHve opraHu3moB. [IpixaHuve pacTeHuil. [IbixaHWe >XUBOTHBIX. [duddy3us
ra3oB uepes IOBEPXHOCTb K/IeTKU. KoxkHoe [bixaHue. [IpixaTebHas [OBEPXHOCTb.
’KabepHoe 1 yiérouHoe [pixaHue. JIpIxaHue TI03BOHOUYHBIX )KMBOTHBIX U UeJIOBeKa.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHWe CTPOeHUsl JIETKUX T[103BOHOUHBIX JKUBOTHBIX.
[pixaTenpHasd cucTeMa uesioBeKa. MexXaHW3M BEHTWIALMUA JIEFKUX Yy TITUL U

MJ/IEKOIIUTAIOIIHNX. PEFYJIHI_[I/IH AbIXdHUSI. VHBIXEITEJ'H:HBIE 00BEMBI.



TpaHCIOPT BelIeCTB y OpPraHU3MOB. TpaHCIOPTHble CUCTeMbl pacTeHU.
TpaHCHOpT BellecTB y J>XMBOTHBIX. KpOBeHOCHass cucTtemMa U €€ OpraHbl.
KpoBeHocHasi cucTeMa TIO3BOHOUHBIX JKMBOTHBIX UM uesioBeka. Ceppe,
KPOBEHOCHBbIe COCyJbl M KpoOBb. Kpyru KpoBooOpailleHusi. OBOIOI[MOHHbIE
yCJIOXKHEHUS] CTPOEHUs] KpOBEHOCHOM CHUCTeMbl TT03BOHOUHBIX YKMBOTHBIX. PaboTa

cepALia U eé peryJsLys.

Beigenenve y opraHu3aMoB. BeijeneHve y pacteHui. BreifesneHue y >KUBOTHBIX.
CokpaTtuTenbHble Bakyosu. Opradbl BblAeseHus. PuibTpalys, CeKpeLus WU
oOpaTHOe BcachblBaHWE KaK MeXaHW3Mbl PabOTBl OpraHoB BbiiesieHUs. CBSI3b
TOJIOCTU Tefa C KPOBEHOCHOW W BbIZIEJIUTE/TbHOM cucTeMaMu. BoigeneHue y
T03BOHOUHBIX >KUBOTHBIX U uejioBeka. [louku. CTpoeHre U (PyHKIMOHUPOBAHUE

HepoHa. Obpa3oBaHie MOUM y YyesioBeKa.

3amura y opraHu3MoB. 3alliTa Y OAHOK/IeTOUHBIX OpraHu3MoB. CIIOpbl OakTepuid
M 1UCThl MpPOCTEMIIMX. 3allliTa y MHOTOK/IeTOUHbIX pacTteHud. KyTukyia.

Cpe/cTBa NaCCUBHOW U XUMUUECKOM 3allUThl. @UTOHLU/IBI.

3alura y MHOTOK/IETOUHBIX >KUBOTHBIX. [IOKpPOBBI M WX TIPOU3BOZHbIE. 3alllUTa
opraHu3ma OT Oosie3Heil. MmMmyHHass cucTeMa uesioBeKa. KieTouHblli W
Tr'YMOpa/bHbIi UMMYHHUTET. BpOXXAEHHbIH W TIPHOOPeTEHHBIN CcrielduuecKuit
UMMyHUTeT. Teopusi K/IOHanbHO-celeKTUBHOrO uMMyHuTeTa (I1. Opmux, O.
M. bepuer, C. ToHeraBa). BocnanutenbHble OTBeTbl OpraHu3sMoB. Posb

BpO)K'E[éHHOFO HUMMYHUTETA B PA3BUTUN CUCTEMHBIX 3a00/1€BaHUMN.

Pa3ipa)kuMOCTh M perysitus y OpraHu3smoB. Pa3ipa)kMMOCTb y OJHOKJIETOUHBIX
opraHu3MoB. Takcucel. Pa3fpa)kMMOCTb W peryssitus y pacTeHUU. PocToBbie

BelleCTBa U UX 3HAUEHHE.

HepBHasi cucTteMa v pedieKTOpHast peryJsitys y >KUBOTHbIX. HepBHasi cucrtema u
eé oTAenbl. OBOMIOLMOHHOE YC/IOXKHEHHWe CTPOeHUs] HEPBHOW CUCTeMBbl Y
JKUBOTHBIX. OT[leNibl TOJOBHOIO MO3ra TO3BOHOUHBIX >KMBOTHBIX. Pediekc u

pediekTopHas Ayra. be3yc/ioBHbIe U yCI0BHBIE pe(IeKChl.



['yMopasibHasi peryasiiusi U SHAOKPHWHHAs CUCTeMa >KMBOTHBIX M 4YeJiOBeKa.
Kenesbl SHAOKDUHHOW CHUCTEMbI U UMX TOPMOHBI. [leiicTBMe TOPMOHOB.
B3anMoCBsi3b HEPBHOM W SHAOKPUHHOM CHUCTeM. ['mnortanamo-rurnodusapHas

cucTema.
emoHCTpaumuu
[Toptpert: WU. I1. I1aBnoB.

Tabmibl W cxembl: «OJHOKIETOUHbIE  BOAOPOC/TIW»,  «MHOTOK/IeTOUHbIe
BOJOpOCIN», «baktepumn», «lIpocteliive», «OpraHbl LBETKOBBIX pPaCTeHUW»,
«CucrtemMbl OpraHoB T[I03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HaceKoMbIX», «TkKaHM pacTeHuil», «KopHeBble cucTtembl», «CTpoeHHe cTebist»,
«CTpoeHMe J/MCTOBOU IJIAaCTUHKW», «TKaHU >XUBOTHBIX», «CKesleT ueoBeKa»,
«ITvieBapuTesibHasg  cucrtema», «KpoBeHOCHass cuUcTeMma», «/lpixaTesnbHast
CUCTEMA», «HepBHas CUCTEMA», «Koxa», «MpI111eyHas CUCTEMA»,
«BbllenuTeNbHAs CUCTEMa», «JHJOKPHWHHas cucTtemMa», «CTpOeHHe MBbIIILbI»,
«IMMyHUTET», «Ku1ieuyHomnonocTHBIEY, «Cxema MUTAaHUS ~ PaCTeHUM»,
«KpOBeHOCHbIe CUCTeMbl TMO03BOHOYHBIX JKHUBOTHBIX», «CTpoeHue TUApbI»,
«CTpoeHue myiaHapun», «BHyTpeHHee CTpoeHUe NOXKIeBOro uepssi», «HepBHas
cuctema pbib», «HepBHas cucrema JArymku», «HepBHas — cucTteMa
rpecMbIKarOIuxcsa»,  «HepBHas  cuctema  ntul», «HepBHag — cucrema

MJIeKOTUTaroUX», «HepBHasi cricTemMa yejioBeKa», «Pediiekcy.

Ob6opyaoBaHue: CBeTOBOM  MHKDOCKOI,  MHUKpOIperapaTtbl  OJAHOK/IETOUHBIX
OpraHM3MOB, MHKpOIIperapaTtbl TKaHeM, paKOBWHbI MOJIIFOCKOB, KOJIIEKLIUU
HAaCeKOMBIX, WTJIOKOXKUX, >KUBbIe 3K3eMIISIpbl KOMHATHBIX pacTeHui, repbapuu
pacTeHUM pasHbIX OT[e/0B, BJaXHble TMperapaTbl J>KUBOTHBIX, CKeJIEThI
TI03BOHOYHBIX, KOJITIEKI[UM 0OeCIT03BOHOUHBIX JKMBOTHBIX, CKeJIeT UeJioBeKa,
obopy/ioBaHue /17151 IeMOHCTPAL[MH TIOUYBEHHOT'O ¥ BO3AYIITHOTO IMATAHUSI PACTEHUH,
paclierieHyst Kpaxmasa 1 6e/KoB 1o/ ZielicTBueM (epMeHTOB, 000pyjoBaHUe sl
JIEMOHCTpALU OMBITOB MO U3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHW3Ma

AbIXdTeJIbHbBIX ,qBH)KEHHﬁ, MO/Jie/IM I'OJIOBHOI'O MO3r'd pa3/IMYHBIX )KHBOTHBIX.



JlabopaTopHas pabora «l/3yueHne TKaHell paCTeHH».
JlabopaTopHast paboTa «/3yueHHre TKaHel >KUBOTHBIX».
JlabopaTopHast paboTa «/3yueHre OpraHoB LIBETKOBOTO PaCTEHUSI».
Tema 10. Pa3amHOXeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOKEHUsS] OPraHM3MOB: Oecriosioe (BK/tOuasi BereTaTHBHOE) U
nojoBoe. Buabl  6ecrionioro  pasMHOXEHUs:  TIOUKOBaHHE,  CTIOPYJISILUS,

dbparmMeHTalMs, KTOHMPOBaHUe.

[TonoBoe pasmHoxeHue. [TonoBbie KeTku, Wik rametsl. Melio3. CTaguu Meno3sa.
[ToBegeHre xpomocoM B Merio3e. KpoccrHrosep. brosiornueckui CMbIC Mero3a 1

IMOJIOBOT O IIponeccd. Meiio3 ¥ ero MecTo B )KU3HEHHOM LIUKJI€ OPTraHHU3MOB.

IIpensapoppiiieBoe pa3BuThe. ['ameToreHes y >KUBOTHBIX. IlosioBble kKese3bl.
Obpa3oBaHue 1 pa3BUTHeE TOMIOBLIX KieToK. CriepMaToreHe3 u ooreHe3. CTpoeHue

ITOJIOBBIX KJIETOK.

OrmutofoTBOpeHe W 3IMOpPHOHABHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI

OTJIOZI0TBOPEHUS: Hapy>KHOe, BHyTpeHHee. [lapTeHoreHes.

WHavuBuAyanbHOe pa3BUTHE OpPraHW3MOB (OHTOreHe3). OMOpPHOJIOTHS —
HayKa O pasBUTHM OpraHu3MoB. MopdoreHes — ofHa U3 TJIaBHBIX MpobeM
sMmbpuosiorun. Konuerniuss MopdoreHoB W Mogenu MopdoreHesa. Craguu
SMOpHOreHe3a JKUBOTHBIX (Ha TipuMepe JIATYIIKW). [IpoOmenue. THIIbI
npobsenus. JleTepMUHUPOBAHHOE M HeJepMUHHpPOBaHHOe apobseHue. Baacrtyna,
Tunbl Osactyn. OcobeHHocTH /ApoOIeHUS MJ/IEKONUTAOIIUX. 3apo/IblilieBhbie
MUCTKY (racTpy/siys). 3aK/iagKa OpPraHoB M TKaHeM W3 3apO/bIIIeBbIX JMCTKOB.
B3avMHOe BiMsHME uacTel pa3BUBAOILErOCs 3apojbliia (3MOpHOHA/IbHAsS
WH/IYKIMS). 3aK/Ia/JKa IJlaHa CTPOEHUS )KMBOTHOTO KaK pe3y/bTaT MepapXuueckKux
B3aMMO/IEHICTBMI T'eHOB. BiMsHue Ha 5MOpHOHAIbHOE pa3BUTHE Pa3IMUHbIX

(haKTOPOB OKPY’KaroIller Cpe/ibl.



Poct u pa3Butue XUBOTHBIX. [TocTaMOproHanbHBIN Miepro. [IpsiMoe 1 HempsiMoe
pa3BuTHe. PasButve ¢ MeTamopdo3oM y 0ecro3BOHOYHBIX M TIO3BOHOUHBIX
JKUBOTHBIX. buosornueckoe 3HaueHue TIPAMOIO W HENpsIMOTO PpasBUTHSA, HUX
pacripocTpaHeHue B Ipyupoje. Turibl pocTa )XUBOTHbBIX. DaKTOPBI peryJ/isgLyyd pocTa
JKUBOTHBIX M uenoBeKa. CTaZluM MOCTIMOPUOHATBLHOTO Pa3BUTHSL Y YKUBOTHBIX U
yesoBeka. [lepuonbl oOHTOreHesa uyesjoBeka. (CrapeHMe U CMepTb Kak

OuosIoruyecKye Tpoiiecchl.

PasMHOXeHWe U pa3BuTHe pacteHui. ['amerodutr u crnopodutr. Meiio3 B
KU3HEHHOM LWK/ie pacTeHud. OO6pa3oBaHue cCrop B Tipoljecce Meio3a.
lametorenes y pacteHuii. Ormiof0TBOpeEHHME U  pa3BUTHE paCTUTEIbHBIX
opraHu3moB. [IBoiiHOe OIJI0/JOTBOPeHUe Y 1[BeTKOBBIX pacTeHui. Obpa3oBaHue U

pa3BUTHe CEMEHHU.
MexaHW3MBbI perysiiii OHTOreHe3a Y paCTeHUU U )KUBOTHBIX.
JemoHcTpaumuu

IToptpetsr: C. I'. HaBamwuH, X. [lInemaH.

Tabmibl ¥ cxeMmbl: «BeretaTuBHOe pa3MHOXKeHUe», «Tumbl  0ecrosoro
pasMHOXXeHUs», «Pa3MHOXKeHUe X/jaMUJOMOHaJbl», «Pa3MHOXXeHWe 3BI/IeHbI»,
«Pa3MHOXeHMe TUphI», «Melio3», «XpoMocoMbl», «I'ameToreHes», «CTpoeHue
ANLIEK/IeTKA W CriepMaTo3ousia», «OCHOBHbIE CTauM OHTOreHe3a», «[IpsiMmoe u
HempsiMoe pa3BuUTHhe», «Pa3BUThe MalCKOTO »KyKa», «Pa3BuUTHe capaHuu»,
«PasBuTue nArymiku», «/IBoMHOe OIIOJOTBOPEHHE Yy LIBETKOBBIX pPAaCTEHUN»,
«CTpoeHure ceMsiH OJHOZOJIbHBIX U ABYAO/bHBIX pacTeHU», «KU3HEeHHbIN LUK/
MODPCKOW  KamycCTbl», «’KW3HEHHbIW LMKA MXxa», <«KW3HEHHBIM LMK

MaropoTHHKa», «’KHM3HEeHHBIN LUK/ COCHBI.

Ob6opyzoBaHue: CBeTOBOM  MHMKPOCKOI,  MHUKpOTperaparbl  SHIEKIeTOK |

CTIepMaTO30M/I0B, MOZIe/b «LIMK/T pa3BUTHS JISTYIIKI».

JlaboparopHasi paboTa «/3yueHre CTpOeHUsI TIOJIOBBIX KJIeTOK Ha TOTOBBIX

MMKpOTIperaparax».



[TpakTnueckass  paboTta «BbisiBleHWe  TIPM3HAKOB  CXOZCTBA  3apo/bliiieit

TI03BOHOYHBIX JKUBOTHBIX».
JlaboparopHasi paboTa «CTpoeHre OpraHOB Pa3MHOKEHUST BBICIIIMX PACTEHUN».
Tema 11. 'eHeTHKa — HayKa O HacC/ieICTBEHHOCTHU U U3MEHUMBOCTH OPraH1u3MOB

VcTtopust CTaHOBJeHMSI U Pa3BUTUS TeHETUKU Kak Hayku. PaboTbl
I'. Menpens, I'. ge ®pusa, T. Moprana. Posb oTeueCcTBeHHbIX YUEHBIX B pa3sBUTUU
reHeTkd. Pabotel H. K. KonmbrioBa, H. . BaBunora, A. H. Beno3epckoro, T

. Kapneuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TeHeTUUeCKHe IIOHSATHUSI U CUMBOJIBL. ['OMOJ/IOrMUHBIE XPOMOCOMBEI,
d/l/ieJiIbHBIe TeHbI, da/IbTePHATHBHLIE IIPDWM3HAKU, ,E[OMHH&HTHLIﬁ u pEHECCHBHbIﬁ
IMPpHU3HAK, T'OMO3UI'0Tad, I'eTePO3UroTa, YNCTad JIMHNA, l"I/I6pI/I'/:[bI, IreéHOTHII, (bEHOTI/IH.
OcHOBHBIE MeTO/bI reHeTuKU: FH6pH,Z[OJ'[Ol"H‘-I€CKHI>i, I_[I/ITOJ'[OFI/I‘—IECKI/IP'I,

MOJIEKY/IIPHO-T€HeTUYeCKUN.
emoHCcTpauuu

[Toptpetsr: I'. MeHgens, I'. e ®pus, T. Mopran, H. K. Kosbsros, H. 1. BaBunos,
A. H. benozepckuii, I'. [I. Kaprieuenko, FO. A. ®wminuenko, H. B. Tumodees-

PecoBckuid.

Tabsuiiel 1 cxeMbl: «MeTo/[bl TeHeTUKN», «CXeMbl CKPEeII[UBaHHUS».
JlabopaTopHast paboTa «/Ipo3oduia Kak 00beKT reHeTUUeCKUX UCCIeJ0BAHHM».
Tema 12. 3aKkOHOMEpPHOCTU HaCJ/Ie[CTBEHHOCTU

MoHorubpugHoe ckpeiiBaHue. [1epBoiii 3aKoH MeH/ie/isi — 3aKOH eJUHO00pa3us
ruOpUIoB TIepBOTO TOKOjeHus. IIpaBWio JoMMHUpOBaHMs. BTopoit 3akoH
Menpenss — 3aKOH paciljervieHusi TpPU3HakoB. LlUTosiornueckre OCHOBBI

MOHOTMOPU/IHOTO CKpell[MBaHusl. ['uroTe3a YuCTOThI rameT.

AHanusupytoljee ckpeluBaHue. [IpoMeXyTOUHBIM XapakTep Hac/ie/JOBaHusI.

PEICH.[@H]'IGHI/IE IMPpHU3HAKOB I1PHU HETIOJIHOM JOMHWHHUPOBAHHHN.



OurubpugHoe ckpelijuBaHve. TpeTuit 3akoH MeH/[jenss — 3aKOH HE3aBUCUMOTO
Hac/leloBaHWs  TIPU3HAKOB. Lutosioruyeckue OCHOBBbI ~ JTUTMOPUIHOTO

CKpelqBaHUA.

CreryieHHOe Hacyie/joBaHWe Tipu3HaKoB. PaboTer T. Moprana. CijerisieHHOe
HacjeloBaHWe TEeHOB, HapyIleHWe CLeIVIeHHUsI MeXAy TreHaMd. XPOMOCOMHasI

Teopusd HAC/IeACTBEHHOCTH.

leHeTrka mosa. XPOMOCOMHBIM MeXaHW3M OIMpefe/ieHusl Tojaa. AyTOCOMbI U
TM0JIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTeporaMeTHbIM TMo/. ['eHeTHuecKas

CTPYKTYypa MOJIOBbIX XpoMocoM. HacieioBaHre NpH3HAKOB, CLETIJIEHHBIX C MOJIOM.

l'eHOTMN Kak Ije/l0OCTHasi cucTeMa. [lnelioTporids — MHOKeCTBEHHOe /[leliCTBHe
reHa. MHOXXeCTBeHHbIM ajiieiM3M. B3auMojelcTBUe Hea/l/le/IbHbIX T'€HOB.

KowmrisiementapHocTts. Onucras. [Tonmumepus.

['eHeTUUeCKUI KOHTPOJIb Pa3BUTHSI PAaCTeHWM, >KUBOTHBIX M UeJIOBeKa, a Takxke
(U3MOIOTMYeCKUX  TIPOLIECCOB, TIOBeIeHUs] U KOTHUTHMBHBIX  (DYHKLIMM.
['eHeTHYeCKHe MeXaHU3MbI CHMOMOTeHe3a, MeXaHU3Mbl B3aUMO/IEHCTBUS «X035MH
— MapasuT» U «XO3IMH — MHUKpOOMOM». I'eHeTHUeCcKHe acCreKTbl KOHTPOJIS U

V3MeHeHMs Hac/leICTBeHHOM MH(OPMaLMU B TTIOKOJIEHUSIX K/IeTOK M OPraHU3MOB.
JeMmoHcTpanuu
IToptpertsl: I'. Menpens, T. Mopras.

Tabmuupl U cxeMmsl: «[lepBbiii U BTOpOW 3aKoHBI MeHens», «TpeTuil 3akoH
Menpens», «AHanusupymlolljee CKpelluBaHue», «HemosHoe JOMUHUPOBaHUE»,
«CuerieHHOe Hac/iejoBaHUe TIPU3HAKOB Yy Apo3oduib», «['eHeTmMKa mMosa»,
«Kapuotun uenoBeka», «Kapuotun gApo3odusibly, «KapuoTunm mNTULIBIY,

«MHOXXeCTBeHHBIN a/ienu3sM», «B3aumo/elicTBrie TeHOB».

OO6opyoBaHue: MoJienb [/ AeMOHCTpAI[dd 3aKOHOB eAuHOooOpa3usi TMbpu7oB
TIepPBOTO TIOKOJIEHWSI W PacleTyieHust TTPU3HAKOB, MOZe/b /Il IeMOHCTpaI[uu

3dKOHd He3dBHMCHMMOI'O Had/J1e4O0BdHHS IIPHU3HAKOB, MO/Je/Ib A4 AEeMOHCTPalluH



CLIeTJIeHHOT'O0 HacjieZloBaHUsI MPU3HAKOB, CBETOBOM MMKPOCKOM, MUKpOIIpernapar:

«[Ipo3oduna».

[TpakTryeckas pabota «/I3yueHue pe3ysbTaTOB MOHOTMOPUAHOTO CKPELUBAaHUS Y

ZPO30(UIIBD».

[Mpaktryeckast pabora «V3yueHue pe3y/nbTaTOB AUTMOPUAHOTO CKpEIIMBaHUS Y

p030(hUIIBI».

Tema 13. 3aKOHOMEPHOCTU U3MEHUMBOCTHU

B3aumopeiicTBue reHOTHINa M Cpefbl Mpyd (OPMUPOBAHUU (PEHOTHIIA.
N3meHurBOCTh MpU3HAKOB. KaueCTBeHHbIE M KOJIWYECTBEHHbIe MPU3HAKU. BH/bI

HN3MEHUYMBOCTH: HeHAC/IeJCTBeHHAdA ¥ HAC/ieJCTBEHHas.

MopaudukaluoHHasi ~ M3MeHUMBOCTb. Posib  cpeibl B (POPMHPOBaHUM
MOAM(DUKALIMOHHOW M3MeHUMBOCTH. HopMma peakiuu npu3Haka. BapualjvoHHBIM
psiA ¥ BapualiMoHHas KpuBas (B. MoranHceH). CoiicTBa MoOAMGDUKALIMOHHON

HN3MEHUYMBOCTH.

['eHOTHIIMUECKas N3MEHUMBOCTbD. CpoiicTBa reHOTUITNYEeCKOU
N3MEHUYMBOCTH. BI/I,HBI FeHOTUITUYeCKOM N3MEeHUYMBOCTH. KOM6I/IHaTI/IBHaH,

MYyTallMOHHas.

KomOuHaTiBHass W3MeHUMBOCTh. Meli03 ¥ TI0JIOBOM TIpollecC — OCHOBA
KOMOWHATHUBHON W3MeHUMBOCTH. Polb KOMOMHATUBHOM U3ME@HUMBOCTH B CO3/IaHUU

reHeTHUeCcKOro pa3HooOpasus B IIpefiesiax OJHOro BU/A.

MyTalioHHass W3MEHYMBOCTb. BUABI MyTaluii: TeHHble, XPOMOCOMHEIE,
reHoMHble. CriOHTaHHble W  WHAYL[MPOBaHHble MyTallud. flaepHble U
LUTOI/Ia3MaTHYeckre MyTalud. ComaTU4yeCcKue W TI0/I0Bble MyTaluu. [IpruvHbI
BO3HUKHOBEHUsI MyTaluii. MyTareHbl M UWX BJ/IMSIHWE Ha OpraHU3MBI.

3aKOHOMEpPHOCTU MYTALMOHHOI0 Tipolecca. 3akOH TOMOJIOTMYECKUX pSZIOB B



HacseqcTBeHHOU u3MeHunBOCTH (H.V. BaBuioB). BHesimepHasi M3MeHUMBOCTb U

HaCd/1eCTBEHHOCTh.

OMNUreHeTHKa U SIMNI'€HOMHKA, POJIb IINT'€HETHUYECKHX (I)&KTOPOB B HacC/ie10BAHW

Y U3MEHUYMBOCTU (PEHOTUTTMYECKUX MPU3HAKOB Y OPraHU3MOB.
HeMoHCTpaLuu
IToptpetsr: I'. e ®pus, B. MoranHcen, H. V1. BaBuos.

TabmmiibI 51 cxeMbl: «Buabl W3MEeHUUBOCTN», «MoudukaloHHast
U3MEHUHBOCTbY, «KombuHaTHBHAaA U3MEHUHBOCTbY, «Metio3»,

«OrmioioTBOpeHue», «I'eHeTHUecKre 3a00/ieBaHus UesloBeKa», « BUibl MyTaLyii».

O6opymoBaHue: XXUBble U repOapHble 3K3eMIUIAPbl KOMHATHBIX paCTeHuH,

pUCyHKHU (poTorpadun) )XKMBOTHBIX C Pa3/IMUHbIMU BUJaMH M3MEHUHUBOCTH.

JlaboparopHasi pabota «VcciefjoBaHre 3aKOHOMepHOCTeld Mou(bHUKALIMOHHON

N3MEHUYNBOCTH. HOCTpOEHI/Ie BAPpUAIIMOHHOI'O pAd U BapHaI_[HOHHOﬁ KpHBOﬁ».

[TpakTuueckas pabota «MyTaiuu y ZpO30(HIIbI (Ha rOTOBBIX

MHUKpOIperaparax)».
Tema 14. I'e”HeTHKa yeyioBeka

Kapuoturn yesnoBeka. MexayHapoaHasi IporpaMMa MCC/ieJloBaHHUS FeHOMa
yesioBeKa. MeToApl  M3ydYeHUs] TEeHeTWKUM 4YesioBeKa: TIeHeaJoruuecKui,
OJTM3HEI[OBBIH, LUTOTeHeTUYECKUM, MOMYJ/ISILIUOHHO-CTaTUCTUYECKUM,
MOJIEKY/ISIPHO-T€HeTUYeCKUU. CoBpeMeHHOe orpejiesieHue reHoTUmna:
TIOJTHOT€EHOMHOE CeKBeHMPOBaHWe, TeHOTUIIMPOBAHUE, B TOM UHCJIe C TOMOLLBIO
[TL[P-ananm3a. HacnencTBeHHble 3ab0sieBaHus uenioBeKa. ['eHHbIE 1 XPOMOCOMHBIE
bone3sHu uenoBeka. bosie3HM C Hac/eACTBEeHHON Mpe/pacrio/ioKeHHOCThIO.
3HaueHWe MeJUIIMHCKOM FeHeTUKH B TpeJOTBPAIlleHUH U JIeUeHUU TeHeTUUYeCKUX
3abosieBaHuil uesoBeKa. MeAUKO-TeHeTHUeCkoe KOHCY/IbTHUpOBaHHe. CTBOIOBbIE
K/1eTKU. [IoHSITHe «TeHeTUUecKoro rpysa». JTHUYeCcKUe aclieKThl WCC/ie/JOBaHUM B

obactu PeOaKTUPOBAHUS I'€HOMAd U CTBOJIOBBIX KJ/IETOK.



leHeTuueckre  (PaAKTOpPbl  TOBBIIIEHHOW  UYBCTBUTENBHOCTU  YejiOBeKa K
(dr3MUeCcKOMy U XMMUUECKOMY 3arpsi3HEeHHI0 OKpY>Karolllel cpefibl. ['eHeTHuecKas

TIpe/ipacrioyIoKeHHOCTh Ye/I0BeKa K I1aTO/IOrUsIM.
JeMmoHcTpanuu

T&6J’[I/I]_[bl N CXEeMBHI: «KapI/IOTI/Il'I ye/IOBEKa», «METO,[[I)I HN3y4YeHUsI TE€HETHKHU

ye/ioBeKa», «I eHeTHUecKue 3a00/ieBaHNs Ue/IOBEKa».
[TpakTrueckast pabora «CocTaB/ieHHe ¥ aHa/Iu3 POZ0CIOBHOM».
Tema 15. Cesrekuusi OpraHu3MOB

HJomecTukalyg U celeKUUs. 3aposkKjeHue CeJeKLUU U [JOMeCTHUKALUU.
Yuenne H. U. BaBwioBa o LleHTpax TIPOMCXOXEHHS U MHOroobpasus
Ky/JIbTYPHBIX pacTeHui. Pomb cesekijuy B CO3JaHUU COPTOB PAacTeHUU U IIOPOJ
KUBOTHBIX. CopT, TImopozAa, IITaMM. 3aKOH T'OMOJIOTUYECKUX PsSfoB B
Hac/leICTBeHHOM u3MeHuMBOocTH H. V. BaBunoBa, ero 3HaueHue [Jis

CeIeKI[MOHHOUW pabOoTHI.

MeToabl Cce/leKIIMOHHON paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VIH/ITMBU/1Y QJIbHBIU. OTanbl ~ KOMOWHAIIMOHHOW  cejleKIMW.  VIcribITaHue
Tpou3BoAuTe/lell Mo TOTOMCTBY. OTOOp 10 TeHOTUITy C TIOMOII[BIO OLIeHKH

dheHOTHIA TOTOMCTBA ¥ OTOOP M0 TEHOTHUITY C IOMOIIbI0 aHamu3a [THK.

VcKkyccTBeHHBIN MyTareHe3 Kak MeTo/, CeIeKI[MOHHOW paboThl. PasrialiioHHBIN U
XUMUUECKUHA MyTareHe3 KaK HWCTOYHUK MyTaluk Yy KYJbTYPHBIX (OpM
opraHvusMoB. lcronp30oBaHMe TEeHOMHOTO  DelAaKTHUPOBaHUSI UM METO/OB

pekoMOuHaHTHBIX THK 17151 To/TyueHHst KICXOAHOTO MaTepyara fjisi CeJIeKI[UH.

[TosyueHve TIOMUTIIIONZIOB. BHyTpHBHIOBas rUOpuAnM3aus. Ban3KopoaCcTBeHHOe
CKpellliBaHWe, Wi UHOpuAuHT. HepocTBeHHOe CKpellvBaHWe, WA ayTOPUIWHT.
['eTepo3uc u ero npuumHel. Vcronp30BaHye rereposuca B cesnekiuu. OTaniéHHas
rubpuansanys. [IpeogosieHre Oecriyiousi MeXBHAOBLIX T'MOPHAOB. [10CTHKeHUS

cesIeKL[UY PACTeHUM U KUBOTHBIX. «3e/IéHasi PEeBOJIIOLUS».



CoxpaHeHHe W U3ydyeHHe TeHeTMUeCKHX pPeCypCOB KY/JIbTYPHBIX pacTeHUM U HUX
JUKUX poJdueld Ji7isl CO3/jaHusl HOBBIX COPTOB U TMOPH/IOB Ce/TIbCKOXO03SMCTBEHHBIX
KyJbTyp. MI3yueHre, coOXpaHeHHWe WU yIpaB/ieHWe TeHeTUYeCKUMHU pecypcamu
CebCKOXO3SMCTBEHHBIX U1 TIPOMBIC/IOBBIX JKMBOTHBIX B LeJSIX Y/Iy4llleHUs
CYILIeCTBYIOIIMUX M CO3/IaHUs1 HOBBIX TOPOJ, JIMHUM U KPOCCOB, B TOM YMCJ/Ie C
TIpUMEHEeHNeM COBPEMEHHBIX MeTOZ0B HayUHbIX MCC/Ie[0BaHUM, MepeOBbIX Ueu

Y TIePCIIEKTUBHBIX TeXHOJIOTUH.
[emoHCcTpauuu

[Toptpersr: H.  W. BaBuno, W. B.Mwuuypun, [I'. [I. Kaprieuenko, II.
I1. J/IykbsineHko, b. JI. Actaypos, H. bopJsoyr, 1. K. benses.

Tabmuiel U cxeMmbl: «LIeHTPBI TIPOMCXOXKAEHUsT W MHOroobpasusi KyJIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKUX PsZIOB B HAaC/IeJCTBEHHOW WM3MEHUMBOCTU»,

«MeToppl cenekiun», «OTaanéHHas rudpuan3aisa», «MyTareHes».

JlaboparopHasi pabota «/3yueHre COPTOB KYJbTYPHBIX pPAacTeHUN U TIOpPOJ

JOMAIITHUX YKUBOTHBIX».
JlaboparopHasi paboTta «/3yueHrie MeTOJJOB CeIeKI[UN PaCTEHHUI».
[TpakTrueckast pabora «IIpMBHUBKa PaCTeHMI».

OKcKypcusi « OCHOBHbIE METO/bl M JOCTW)KEHUS CeJIeKLIMA PACTeHUN U )KUBOTHBIX
(Ha Cce/IeKLIMOHHYIO CTAHLIMIO, MJIEMEHHYIO (pepMy, COPTOMCIBITATe/TbHBIM YUYaCTOK,
B TeIUIMUHOe XO35IUCTBO, B /1ab0OpaTOpUI0 arpoyHUBEpPCUTETa WM Hay4YHOTO

LIEHTpa)».
Tema 16. BroTexHO/IOTUS U CHHTeTUUYeCKass OM0IOrus

OOBeKThI, WCIOb3yeMble B OHWOTEXHOJIOTHH, — K/IETOUHble W TKaHEeBbIe
KY/bTYPHI, MHUKDPOOPTaHN3MBl, WX  XapaKTepHCTHKa. TpaguroHHas
buorexHosiorust:  xjeboreueHre, TOMydeHWe KHC/IOMOJIOUYHBIX —TIPOJAYKTOB,
BUHOZlene. Mukpobuosiornueckui cuHTe3. OOBEKTbl MHKPOOMOIOTrHUYeCKHUX

TeXHOJIOTUM. HpOI/IBBO,Z[CTBO 6€J'IKa, dMHWHOKHMCJ/IOT U BUTAMHWHOB.



CO3,Z[E[HI/IE TeXHOJIOTUN U WHCTDYMEHTOB 1€/IeHdIIpDAaB/IEHHOI'O HW3MEHEHUA U
KOHCTPYUPOBaHHA I'eHOMOB C LIe/IbI0 IT0/Ty4YeHHA OPraHn3MOB M UX KOMIIOHEHTOB,

CoJepKalllX He BCTpeUaromuecsd B rIpyupoe OMOCHHTeTHUeCKHe IMyTH.

KnetouHass wuHXeHepusi. MeToAbl KyJAbTypbl K/I€TOK W TKaHeUd pacTeHUW W
*uBOTHbIX. Kpuobanku. Comartuueckass TuUOpuUAM3aUMs W COMATUUYECKUN
sMbpuoreHe3. Vcrosb30BaHWe TarylOWAOB B celeKuu pacteHuid. [TomyueHue
MOHOKJIOHA/TbHBIX AHTHUTeJL. Wcnonb3oBaHue MOHOKJIOHA/TbHBIX v
MOJIMK/IOHA/IbHBIX ~ aHTUTeN B MeAuuuHe. VICKyCCTBEHHOe  OIJIO[JOTBOPEHHE.
PekoHCTpPyKLMS ~ SIMLEKJIETOK M KJIOHHMPOBaHWE  J>KUBOTHBIX.  Metof
TPAHCIVIAHTALUU sifiep KJIeTOK. TeXHOMoruu 03[0pOB/IeHUs, KyJIbTUBHPOBAHUS U

MHMKPOKJ/IOHA/IbHOT'O Pa3MHOKE€HHA Ce/TbCKOXO031CTBEHHBIX KYyJBTYP.

XpoMOCOMHasi ¥ TeHHasi UHXeHepus. VICKyCCTBEHHBIM CHUHTe3 TeHa W
KOHCTpyupoBaHue pekombrHaHTHEIX [THK. Co3/aHue TpaHCTeHHBIX OpPraHU3MOB.
HJocTmwkeHMss U NEepCHeKTUBbl  XPOMOCOMHOM UM TeHHOUM  WH)XXEHEepUHU.

OKOJIOTUYeCKHe U 3TUYeCcKue HpO6JI€MbI reHHOU HNH)XEHEPHHU.

MepuiuHcke OuoTexHonoruu. IloctreHoMHasi uMdpoBas MeguruHa. [11P-
AuarHoctuka. MeTabo/IOMHBIM aHa/iu3, TeHOLIeHTPUUeCKUi aHaau3 TMpoTeoMa
yesji0BeKa /Jisg OLIeHKU COCTOSHUA ero 370poBbs. VICIIO/b30BaHUE CTBOJIOBBIX
KneTok. TapreTHas Teparusi paka. 3D-OvoumkeHepusi mJisi  pa3pabOTKu
(GyH/laMeHTa/IbHbIX OCHOB MeJWLIMHCKUX TEeXHOJIOTUW, CO3[,aHUsl KOMIUIEKCHBIX
TKaHell coueTaHUeM TeXHOJIOTMM TpExMepHOro OWOMNpPUHTHHTA W cKaddonauHra

JUIS pellieHust 3a/1au 1epCOHATM3UPOBAHHON MeIUINHEL.

Co3zaHre BEeKTOPHBIX BAKI[WH C 1[eJIbI0 00ecrieueHUs KOMOMHHUPOBAHHOM 3all[UThI
or Bo30yguteneri OPBW, ycraHoBieHHWe  MOJIEKYJIIPHBIX  MeXaHH3MOB
dynkimonrpoBanuss PHK-coziepykaiyx BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAcHBIE

3a00/1eBaHUS UeI0BeKa U JKUBOTHBIX.

emMoHCTpauuu



Tabmurel ¥ cxembl: «VICMONMb30BaHUE MHWKPOOPTaHU3MOB B  TIPOMBILIJIEHHOM

TIPOM3BO/CTBe», «KieTouHas uHXeHepus», «I'eHHass UHXKeHepUus».
JlabopaTopHas paboTa «/3yueHre 00HEKTOB OMOTEXHOIOTUM».
[TpakTrueckasi paborta «[TonmyueHre MOTIOUHOKUC/IBIX TIPOIYKTOBY.

BKCKprI/IH «buortexnosorus - BayKHeMIIIast IMMpOMU3BOAWTE/IbHAsA CHhJ/Ia

COBPEMEHHOCTH (Ha 6MOTeXHOIOrUYeckoe TPOU3BO/CTBO)».
11 KITACC
Tema 1. 3apoykzieHre ¥ pa3BUTHe SBOTIOIIMOHHBIX TIPeCTaB/IeHN B OMOIOTUH

OsosmoLoHHasg Teopus Y. lapBunHa. IIpeAmnochulki  BO3HUKHOBEHHS

napBrHu3Ma. JKr3Hb M HaydHad AearesbHOCTh Y. [JapBuHa.

[BrKyiye cuibl 3BOMOUMUA BUZOB 10 Y. [lapBuHY (BbICOKAasi MHTEHCHBHOCTb
Pa3MHOXKEHHUS OpraHM3MOB, HacJe/[CTBeHHass W3MeHUMBOCTb, Oopbba 3a

CyllleCTBOBaHMe, eCTeCTBEHHbIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenre cuHTeTHueckor Teopuu 3Bomouuu (CTD). HelitpanbHas Teopusi
spomorii. CoBpeMeHHasi 3BOJIOIMOHHasE Ouosorus. 3HaueHre 3BOJTIOLIMOHHOM

TeopyHy B (POPMUPOBAHUM eCTECTBEHHO-HayYHOW KapTUHbI MUDA.
JeMoHCTpaLuu

[TopTpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. KroBbe,
Y. OapsuH, C. C. YetBepukos, U. U. [lImanerayseH, x. XongerH, . K. benses.

Tabmuipbl U cxeMbl: «Crucrtema »uBoi mpupozbl (o K. JIuHHer)», «JlecTHuila
JKUBBIX cyIriecTB (110 Jlamapky)», «MexaHu3M (OpMHUPOBaHHs TIPHUCIIOCOO/IeHUN Y
pacTeHUM U >KUBOTHBIX (110 Jlamapky)», «KapTa-cxema mapiipyTa IyTelleCcTBUs
Y. NapBuHa», «Haxogku Y. [JapBuHa», «@®opmbl OOpbOBI 3a CyIleCTBOBaHHEY,
«[Topoapl Tomybeit», «MHoroobpa3ue KyJabTYpHBIX (DOPM KamycTbi», «Ilopojsl

JOMAIITHUX XUBOTHBIX», «Cxema obpa3oBaHusi HOBbIX BUOB (10 Y. JapBUHY)»,



«CxemMa COOTHOILIEHUS ABWDKYIIIMX CHUJI 5BOJIFOLIMK, «OCHOBHBIE TI0JIOXKEHUS

CUHTeTUYEeCKOW TeOpHY 3BOJIIOLIAN».
Tema 2. MUKpPO3BOJIIOLIUA U €€ pe3y/bTaThl

[TonyALms Kak s71eMeHTapHast euHULia B0, COBpEeMEHHbIE METO/bI
OLIEHKM TEeHeTHYeCcKoro pa3Hoobpasvs W CTPYKTypbl TOMy/srui. lV3mMeHeHue
reHopoHJa TOMy/SIUUM KakK djeMeHTapHOe 3BOJIIOLMOHHOEe siBjieHHWe. 3aKOoH

reHeTrueckoro paBHoBecus x. Xapau, B. Batinbepra.

OnemeHTapHble (aKTOPbI (ABWKYII[ME CUJIbI) 3BOMIOIMHA. MyTallMOHHBIN Tpoiiecc.
KombOuHaTBHass U3MeHUMBOCTh. [lpeiid TeHOB — c/iydaiiHble HeHarlpaB/IeHHbIE
VM3MEeHeHUs] YacToT asuviejied B monyasauusx. OddekT ocHoBaTesss. IhdeKT
OyThIJIOUHOTO TOpJbIIKa. CHIWKeHHEe TeHeTHUeCKOTo pa3HooOpasusi: MpUUYWHBI U
cneactBusi. IlposiBneHne sddekta gpetida reHoOB B OOMBIIMX W MasbIX
nonyJisALysax. Murparyu. W3onsius TIOTTYJISILIAMA: reorpaguyeckast

(mpocTpaHCcTBeHHast), brioornuueckas (pernpoyKTUBHas).

EcrecTBeHHbI1 0TOOp — HampaBasouwuii  ¢akrtop sSBosouyd.  DPopMbI
eCTeCTBEHHOTO OTOOopa:  ABWKYIIUNA, CTaOW/IM3UPYIOLIMNA, pa3pbIBAIOIIUM
(mu3pynTuBHbIN). [TosioBoit 0TOOP. BO3HUMKHOBEHHE UM 3BOMIOLUS COLIMATBHOTO

rnoseaeHus >)KMBOTHBIX.

[Tpucrocob1eHHOCTD OpraHM3MOB  KakK  pe3y/JbTaT  MHKPO3BOJIIOLIMU.
Bo3HukHOBeHHe — mipucriocobsieHudii y  opraHusMoB.  Apomopdo3bl U
uavoaanTauyu. [IpuMepsl npucrnoco6sieHuil y opraHrM3MoB: Mopdosiorhnyeckue,
¢usuonornueckue,  OuoxumHuueckue,  1oBefleHUeckre.  OTHOCUTE/NLHOCTh

HpI/ICl'IOCO6J'IEHHOCTI/I OpPTdHU3MOB.

Bujg, ero kpurepur U CTPYKTypa. BujooOpa3oBaHue Kak pe3yJbTaT
MHUKPO3BOMIOIMK. V3oms1ms — KiaoueBouM (akTop BugooOpa3oBanHus. Ilytu u
CTIOCOOBI BU1000pa30BaHus: ajionaTpruyeckoe (reorpaduueckoe),
cUMraTpuyeckoe  (9KOJOTMUECKOEe),  «MTHOBeHHOe»  (TIOJIUTIIIONM3alius,

rubpuansanys). JuTelbHOCTh 3BOMIOIMOHHBIX TIPOI[ECCOB.



MexaHn3Mbl HOpPMUPOBaHMs OMOIOTHYECKOT0 pPa3HO00pa3usl.

Posib 3BOJTIOIIMOHHON OWOMOTHM B Pa3pabOTKe Hay4YHBIX METO/J0B COXPAHEHUS
6uopa3Hoobpa3us. MUKPO3BOIOLMA YW KO3BOJIOLMSA I1apa3suTOB U HX XO03s€B.
MexaHn3Mbl HOPMUPOBaHMS YCTOHUUBOCTH K aHTUOHMOTUKAM U CITIOCOOBI O0OPBOBI C

HEW.
emoHCcTpaumuu
IToptpetsl: C. C. YeTBepukos, 3. Mawp.

Tabuiibl U cxembl: «MyTal[MOHHAsE U3MEHUHUBOCTb», «IloMy/iALMOHHas CTPYKTypa
BuZla», «Cxema TIpOsiBJieHHs] 3aKoHa Xapau—BaiiHOepra», «/IBUDKyIve CHbI
9BOJIIOLUN», «OKOJOTUUeCKas M30J/SALUs TIOMy S  CeBaHCKOW openn»,
«['eorpadmueckasi W30MSAOMS  JIMCTBEHHHUI[BI CHOMPCKONM W JIMCTBEHHUILIBI
JaypCcKo», «I1omy/isAiroHHbIe BOJIHBI UHCIEHHOCTH XUIITHUKOB U KepTB», «CxeMa
JeNCTBUA ecTeCTBeHHOTo o0Tbopa», «®opMbl OOpPEOBI 3a CyIeCTBOBAHMEY,
«VIHayCTpHANTBbHBIN MeslaHHu3M», «)KHBble HCKOTaeMble», «[T0OKpoBUTeTbCTBEHHAS
OKpacka JKUBOTHBIX», «[Ipepynpexpaatoras OKpacka JKUBOTHBIX»,
«®Pu3mnosiornueckre ajanTaiun», «[Ipucrmoco6/1eHHOCTh OpraHu3MOB M eé
OTHOCHUTE/IbHOCTb», «KpuTepuu Buaa», «BUAbI-ABOMHUKNW», «CTPYKTypa BHa B
npupoge», «Criocobbl BHA000pa3oBaHus», «I'eorpaduueckoe BHA00Opa3oBaHHEe
TPEX BW/OB JIaHABIIIEH», «DKOJOTHUYeCKoe BHI000pa30BaHWe BUJIOB CHUHUI],

«[Tomurionapl pacTeHuii», «KarmycTHO-peieuHbIi rHOpU.

Ob6opyzaoBanue: repbapuy pacTeHUi, KOJUIEKIIMA HACEeKOMbBIX, Uydesia TITHI] U
3Beped C TpUMepaMH pa3/IMUHBIX IPUCIIOCO0eHNH, uyduesa IITHL] W 3Bepeu
pa3HbIX BWJIOB, Tepbapyuy pacTeHWM OJIM3KHUX BHOB, 00pa30BaBIIMXCS

Pa3IMYHBIMU CITIOCOOaMH.
JlabopaTopHast paboTa «BbIsiB/ieHHe H3MEHUNBOCTH y 0CO0eM OZJHOTO BHZA».

JlabopaTopHass pabora «IIpucrocobseHnss OpPraHW3MOB U UX OTHOCHTE/IbHAas

1]e71eCo000pa3HOCThY.



JlaboparopHasi pabota «CpaBHeHHe BUIOB TI0 MOP(OIOTMUeCKOMY KPUTEPUIO».
Tema 3. Makpo3BoJIIOLIUA U €€ pe3y/bTaThl

Metozpl W3yueHus1 Makpo3BOOLMU. llaseoHTo/NOrMUecKue MeTozbl
u3yueHusi sBomonuu. [lepexogHble QopMbl W (QUIOreHETUUEeCKUE  PsiJibl

OpraHU3MOB.

buoreorpadurueckre mMeTo/ibl M3yueHUs1 3Bo/tOLMU. CpaBHeHHe (iopbl U (DayHBI
MaTepPUKOB 1 OCTPOBOB. broreorpaduueckue obmactu 3eMin. BUgbl-3HIeMUKN U

PEJTUKTHI.

3M6PI/IOJ'IOFI/I‘{€CKI/IE n CpaBHI/ITEJ'ILHO-MOpq)OJIOFI/I‘-IECKI/Ie METOAbI H3YyUYE€HUA
SBOJIIOJHH. ['eHeTUeCKMe MeXaHHU3MbI SBOJIOIJMKX OHTOI'€He3a W I105BJ/IeHUs
SBOJIIOIJMOHHBIX HOBIIIECTB. ['omonorunuHkble 41 dHA/JIOTNUYHEbIEe OpPT'dHBI.
Py,E[I/IMEHTapHI)Ie OpT'dHbI nu dTdaBHU3MBbI. MOJIEKYJ'[HPHO-F eHeTrnueckKue,
OMOXUMHUUECKHe 141 MdTeMdTHh4eCcKue MeTObI HN3y4deHus SBOJIFOIHH.
I'omos0oruuHLIe TeHBI. COBpEM@HHBIe METOAbI ITOCTPOEHHs (1)HJ'[OI"€H€TI/II—IECKI/IX

JIepEBBEB.
XPpOMOCOMHbIE MYTalUK ¥ SBOJIFOLIMSI T€HOMOB.

OObiime 3aKOHOMepHOCTU (TIpaBW/a) 3BOIOLUH. [IpUHIUTT CMeHbl (QYHKIUH.
HeobpatrMocTh 3BOJIOLIMK. AJlanTHBHAsA pajvalys. HepaBHOMEpPHOCTb TEMIIOB

5BOJIFOLIUM.
JeMmoHcTpanuu
[Toptpetsl: K. M. bap, A. O. KoBaneBckuii, ®. Mrosinep, 3. I'ekkesib.

Tabmuipl U cxeMbl: «DUIOTeHeTUUECKAN PpsAJ, JIOLIAAW», «APXeOonTepuKC»,
«3Bepo3ybOble  silepbl»,  «Creronedanbi»,  «PuHuoputh»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpaprueckre 30HBI 3emn», «lpeli) KOHTUHEHTOB»,
«PenukTtbl», «HauanbHble cTaguyd 5MOPUOHANBLHOTO PAa3BUTHSL TTO3BOHOUHBIX

JKUBOTHBIX», «['OMOJIOTMYHbIE W aHAJOTHUYHbIe OpraHbl», «PyJaUMeHTbI»,



«ATaBU3MBI», «XpOMOCOMHbIe HAa0OOphI Ye/liOBeKAa W INUMIIaH3e», «[JlaBHbIe

HaripaBJIeHUs IBOJTIOMKN», «O0111e 3aKOHOMEPHOCTH SBOJIIOLIUM».

OO6opyioBaHue: KO/IJIEKIIUYA, TepOapuM, My/sDKM ~ MCKOTAeMbIX  OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, aHA/IOTUYHBIX, PYJUMEHTAPHBIX OPTaHOB U

aTaBU3MOB, KOJJIEKLIUM HaCeKOMBIX.
Tema 4. [IpoucxoxgeHve U pa3BUTHE )XU3HU Ha 3emMiie

HayuHble rumnoTe3bl MPOMCXOKAEHUS KU3HU Ha 3emyie. AGHoreHe3 v TaHCTIEPMMUS.
[oHayuHble mMpe/CTaBIeHUsI O 3apOKJEeHWU >KU3HU (KpealMoHu3M). ['mmnortesa
TIOCTOSSHHOT'O CamMO03apOyK[eHUsl KU3HU U eé orpoBepkeHue onbiTaMu @. Penny,

JI. Cnanianiiany, JI. TTactepa. ITporcxoskjeHre KU3HU U aCTPOOHOJIOTHS.

OCHOBHBIE 3Tarbl HEOPraHWYeCcKoW 3Bo/OLMU. [lnaHeTapHas (reoJsioruueckas)
3BOTIOLUS. XUMHYecKast 3BOIOLMs. AOHOTeHHBIM CUHTe3 OpraHUueCKuX BellecTB
n3 Heopranudeckux. OmnbiT C. Munnepa u I'. FOpu. Obpa3oBaHue 1o/iiMepoB U3
MoHOMepoB. KoanepsatHasag rumnoresa A. WM. OnapuHa, ruroresa IepBUYHOIO
bynboHa k. XoszeiiHa, reHeTnueckasi rurotesa I'. Mémiepa. Pubosumer (T. Uek)
u rtunore3a «vupa PHK» VY.T'unbepra. ®opmupoBaHve MeMmOpaH U

BO3HHMKHOBEHHE TTPOTOKJIETKH.

Uctopusi 3emmu u metonbl e€ n3yueHusi. VIcKomaeMble OpraHUYeCKUe OCTaTKH.
'eoxpoHonoruss U eé Merozbl. OTHOCcUTeNbHasE U abCOMIOTHAsE TeOXPOHOJIOTHS.

['eoxpoHo/iorMyeckas 1iKasa: 30Hbl, 3pbl, IEPUO/bI, STIOXH.

HauvasibHble 3Tarbl OpraHUUecKou 3Bosolud. [losiBjieHHe W 3BOJIIOLMS TIEPBBIX
KJIeTOK. OBoJitoLusi  MeTabonu3ma. BO3HUKHOBeHHEe TIepBBIX  3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIE OHMOTUIEHKM KaK aHasIor TepBbIX Ha 3eM/ie COOOIIecTs.

CrtpomatonuTel. [IpoKaproThI U 5yKapHOTBHI.

[MpoucxokaeHrve 3yKapuoT (cuMOUOreHe3). OBOJIIOL[MOHHOE TIPOUCXOXKIEHUe
BUpycOB. IIpoucxokieHre MHOTOK/IeTOUHbIX OpraHu3MoB. Bo03HUKHOBeHHe

OCHOBHBIX I'PYIIIT MHOI'OK/IETOYHBIX OPTdHU3MOB.



OCHOBHBIE 3Tarnbl 35BOJIOLMUA BbICIIMX pacTeHuil. OCHOBHbIe apoMOpP(O3bI
pacTeHui. Bbixos pacTeHuMi Ha cyily. [losiBieHWe CIIOPOBBIX pacTeHUHd U
3aBoeBaHue uMH cyiid. CeMeHHble pacTeHUs. [IpoucxokK[eHue I[BeTKOBbIX

pacTeHuH.

OCHOBHBIE 9Tarbl SBOJIIOLIMM  KUBOTHOTO Mupa. OCHOBHbIe apoMOp(O3bI
KUBOTHBIX. BeHzickasi dayHa. KeMOpuiickuii B3pbIB — TIOsIBJIeHWE COBPEMEHHBIX
TUIOB. [lepBble XOpzOBbIe XUBOTHBIE. JKM3Hb B BOZe. DBOJIIOLMS [T03BOHOYHBIX.
[Tpoucxoxaenve amubuii u pentumnid. IIpoucxoxkjeHrue MIEKONUTAIOLUX U
ntuil. [IpuHiun kmoueBoro apomopdosa. OcBoeHue 6eCrO3BOHOUHBIMU U

MMO3BOHOYHBLIMUA )XUBOTHBIMU CYIIIH.

PasButHe >xu3HM Ha 3emJie 1O 3paM U MepuojiaM: apXeu, MpOTepo30H, Iaae030Hu,
Me3030M, KalHO30M. OOIjasi XapakTepuCTHKa KauMaTa | Te0J0rHyecKrx
nipotieccoB. [TosiBjieHre U paclLiBeT XapaKTepHbIX OpPraHU3MOB. YTieobpa3oBaHue:

€ro yCJIOBHS Y BJIMSIHAE Ha Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMHDAaHUS — SKOJIOTWUUECKWe KpU3WChl Tpouwioro. [IpUuuHbBl U
CNeICTBHSI MaCCOBBbIX BbIMHUpaHUW. COBpeMEHHBIM SKOJIOTHYECKUM KPU3HUC, €ro

ocobenHoctu. [Ipobiema coxpaHeHust 6ropa3HooOpa3us Ha 3emiie.

CoBpeMeHHasi CuCTeMa OpraHuueckoro Mupa. [IpUHUMIBI  KiaccuduKaLuu

opraHu3moB. OCHOBHbIE CUCTeMaTHUUeCKHe FPYyMIibl OPraHU3MOB.
JemoHcTpauuu

IToptpetsr: ®@. Peau, JI. Cnasnanuany, JI. [lactep, WM. UW. Meunukos, A.
. OnapuH, [x. Xongeun, I'. Ménnep, C. Munnep, I'. FOpwu.

Tabmipbl 1 cxembl: «Cxema orbiTa ®. Pegu», «Cxema ombita JI. [Tactepa 1o
WM3yYEHHUIO CamM03apoKJaeHus1 Xu3Hu», «Cxema ombita C. Muanepa, I'. FOpu»,
«JTanbl  HEOPraHWYeCcKOW  SBOJIIOLUMW»,  «['e0XpOHOJIOrMYecKas  IIKasa»,
«HauanbHbIe 3Tambl OpraHuuecKoi 3Bo/monun», «Cxema o0pa3oBaHUs 3yKapHOT
nyTémM cumbuoreHesa», «CucreMa >XMBOM MpUpoAbl», «CTpoeHWe BHPYCa»,

«Apomop(o3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHbIE BOJOPOCIIN»,



«MHOroK/IeTouHble BOAOPOCIW», «Mxu», «llanopoTHuku», «l'ojioceMeHHbIe
pacteHusi», «OpraHbl LIBETKOBbIX pacTeHUW», «(CxemMa pa3BUTHUSI >KMBOTHOTO
MHpa», «ApoMopd0o3bl KUBOTHBIX», «lIpocTeiime», «KHILIEUHOMIOIOCTHBIEY,
«ITnockue yepBu», «HneHucToHOTUE», «PbIOBIY», «3eMHOBO/{HbIE»,
«[Ipecmeikarommecss», «IItuner», «Mnekonuraromue», «PasButue >XU3HU B
apXeucKou spe», «Pa3BUTHe >KU3HU B MPOTEPO30UCKOU 3pe», «Pa3Butue xusHu B
T1a/Ie030MCKOM 3pe», «Pa3BuTHe )KM3HU B Me3030MCKOU 3pe», «Pa3BuTHe XKU3HU B

KaMHO30MCKOM 3pex, «COBPEMEHHHH CUCTEMd OpPraHruYeCKOoro Mupda».

O6opyaoBaHue: Tepbapyu  pacTeHU DPa3/MUHBIX OT/E/IOB, KOJIJIEKLUU
HaCeKOMBIX, BJIa)KHbIe TIperiapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKI[UH
WTJIOKOXKHX, CKeJIeTbl T[103BOHOUYHBIX JKHUBOTHBIX, Uyueja IITHAIL] U 3Bepel,
KOJIEKIIAA OKaMeHeIOCTeM, TII0/Ie3HBbIX WCKOMAeMbIX, MYJISDKA OpraHUUeCKUX

OCTaTKOB OpPraHM3MOB.

BupryanbHast nmabopaTopHas pabota «MogenrpoBaHue oIbiToB Musnepa—HOpu
M0 W3y4YeHUI0 aOMOreHHOTO CHHTe3a OpPraHUueCcKuX COeJIMHeHWN B TepBUYHOM

aTMocdepe».

JlaboparopHasi pabora «/3yueHre ¥ OMHCaHWe HCKOTAeMbIX OCTaTKOB JPEBHUX

OpPraHU3MOB».

[MpakTuueckass pabora «V/I3yueHue 0COOEHHOCTeM CTpOeHWs] pacTeHUl pa3HbIX

OT/IeJIOB».

[MpakTtrueckass pabota «/3yueHue 0coOeHHOCTeN CTPOeHHsI T103BOHOYHBIX

JKABOTHBIX».
Tema 5. [IpoucxoykgeHure uesoBeKa — aHTPOIIOreHe3
Paspgensl 1 3aaun aHTPOIIOI0TUU. MeToibl aHTPOIOJIOTUM.

CraHOBJ/IeHHE Hpe,ZLCTaBHEHI/Iﬁ 0 TIIPOHUCXOXOEHHMKW Ue/IOBEKA. Penurnosneie

BO33pEHUA. COBpEMEHHBIG Hay4HbI€ TEOPHH.



CXOACTBO UYe/ioBeKa C JKUBOTHBIMH. CHCTeMaTUuecKoe TIOJIOKeHUe
yesoBeka. CBUJETe/NbCTBA CXOZCTBA uejOBeKa C >XUBOTHBIMM: CpaBHHUTEIbHO-
MopdoJioruueckue, 9MOpHOJIOTHYECKYe, dbu3nonoro-6MoXUMHUUeCcKue,
noBefieHueckre. OTIMUMS YesioBeKa OT >KUBOTHBIX. [IpsiMOX0sKeHre U KOMILIeKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHe T'OJIOBHOI'O MO3ra M BTOPOWM CHUTHA/ILHOM

CHUCTEMBEI.

NBwxyiue cuiibl (pakTOphI) aHTpOIIOreHe3a: OHo/IorHnyeckue, coljdaabHbIe.

CooTHollieHre 6UOOTUUeCKUX U COLIMA/IbHBIX ()aKTOPOB B aHTpPOTIOTeHe3e.

OcHOBHble CTa[uM aHTpomoreHe3a. PaHHMe uesoBeKOOOpasHble 00e3bsHBI
(TIPOKOHCY/IBI) U PAHHUE MOHTHBI — 001 TIPeKK UesloBeKOOOpa3HbIX 00e3bsiH U
Mofied. ABCTPa/IONUTEKU — ABYHOTHUE TIpeAKU Jitoier. UeloBeK yMesibii, repBbie
W3rOTOBJIEHUS OpyAul Tpyza. UesoBeK NMPSIMOXOASIIMA U TIEPBBIM BBIXOZ, JIFOAEN
3a mnpegenbl Adpuku. UYenoBek reigenbOeprckuii  — OO TIpeoOK
HeaH/IepTaJbCKOro Ye/ioBeKa M yesjioBeKa pa3yMHOro. YesioBeK HeaHZepTaabCKUM
KaK BHJ JIOJled XOJIOAHOro KiuMarta. YesoBeK pa3yMHBbIM COBPEMEHHOrO THIA,
JEHUCOBCKUM 4Ye/IOBeK, OCBOEHWe KOHTHMHEHTOB 3a TipefiesnaMud AdpUKHU.

ITaneoreHeTrka 1 rnajaeoreHOMMKA.

OBOJIOLUS COBPEMEHHOTO uesioBeka. EcTecTBeHHbIN OTOOD B MOMYJISLUSX
yesioBeKa. MyTalMOHHBIM TpoliecC M noauMopdusM. [lonynsiroHHbIE BOJIHBI,
Japeid reHoB, murpalus U «3O@eKT oCHOBaTessi» B TMOMYJISALIUSIX COBPEMEHHOTO

yes/IOBeKd.

YenoBeueckre packl. [loHsitue o pace. bosbinve pachl: eBporneouHast
(eBpa3uiickasi),  aBCTpajOo-HerpouzHasi  (3KBaTOpHasjibHasi), = MOHIOJIOUHAs
(a3uaTrcko-amMepuKaHCKasi). BpemMsi U myTdH paccesieHds] uejioBeKa IO TIaHeTe.
EnvHCTBO  4yesioBeuecKMx  pac. HayuHasgs  HecoOCTOSITe/TbHOCTb  pacu3ma.
[Tpucrioco6/eHHOCTh 4YesioBeKa K pa3HbIM YCJIOBUSIM OKDY)KaroIlleil Cpefibl.
BnusHre reorpaduueckor cpeibl U Apedda TeHOB Ha MOPQOJIOTHI0 H

(IJI/I3I/IOJI01"I/II-O yes/IOBEKd.



MeXIucIMIIMHapHble  MeToAbl B (usuueckoir  (GHO/IOrMUecKoi)
AQHTPOIOJIOTUM.  DBOJIIOLIMOHHAsE ~ @HTPOINOJIOTUSI W [a/le0aHTPOIOJIOTUsT
yesI0BeYeCKUX MOMyJsui. brocoryanbHble UCCIefoBaHusl TIPUPO/bI YesIOBeKa.

ViccnenoBaHye KO3BOMIOLMK OMOJIOTHYECKOT0 1 COLIMABHOTO B UesIOBEKe.
emoHCTpaumuu
[Toptpetsr: Y. lapBun, JI. Jluku, A. {. Porunckui, M. M. I"'epacumos.

Tabnuipl U cxembl: «MeToAbl aHTPOMOIOTUM», «['OJIOBHOW MO3r uesoBeKa»,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKe/leT ueloBeKa W CKeJIeT IIUMIIaH3e»,
«PyIMMeHTBI ¥ aTaBU3MbI», «/IBHXKYILME CHU/IbI aHTPOIIOreHe3a», « DBOJIFOLIMOHHOE
IpeBO  uejioBeKa», «ABcCTpajonuTek», «UYenoBek ymenbiii», «YenoBek
MIPSIMOXOISIINMNY, «/]eHncoBCcKuM yenoBek» «Heanzaepranbiibl», « KpoMaHbOHIBI»,

«ITpenku uesioBeka», «ITarbl IBOJIFOLIMM UejioBeKa», «Packl yesioBeKa».

O6opyoBaHUe: MY/SDKA ~ OKaMeHeJloCTel, TpeJMeTOB  MaTepua/bHOU
Ky/bTYpbl ~TIDEJKOB  4YeJiOBeKa, penpoAykuuu (dortorpaduu) KapTUH C
MHUGOIOTUUECKUMU U OUOIeliCKUMH  CIO)KeTaMH TPOMCXOXK/eHUs] UeloBeKa,
¢doTorpayy Hax0[0K UCKOMaeMbIX OCTaTKOB Ye/IOBeKa, CKesleT yesioBeKa, MOZeslb
yeperia uejoBeKa M Yepera IIMMIIaH3e, MOZe/]b KUCTH YeJoBeKa U KHUCTH

MMMIIaH3€e, MO/Jie/IM TOPCAa IIpeaAKOB Ye/I0BeKd.

JlabopaTopHasi paboTa «/3yueHne 0COOEHHOCTEM CTPOEHHs CKejleTa uejlOBeKa,

CBSI3aHHBIX C MPSMOXO0’KJ€HUEM».
[TpakTryeckas pabota «/3yueHre 5KOJ0TMUECKUX aZlaliTaljuil yesoBeKa».

Tema 6. OkKojoruss — Hayka O B3aMMOOTHOLUEHUSAX OpPraHu3MoOB U

HaJJOPraHU3MeHHbBIX CUCTEM C OKPY’Karollen cpefou

3apokieHre W pa3BUTHe 3K0yoThd B TpyAax A. I'ymbosbara, K. @®. Pymwe, H.
A. CeBeprioBa, 3. I'ekkens, A.Tencmu, B. H. CykauéBa. Pa3smensl u 3amauu

3K0J10ruU. CBsI3b 3KOJIOTHU C APYI'MMH HAYKdMH.



Metogel 3kosioruu. [losieBble HaOMoAeHUsI. ODKCMEPUMEHTbI B 9KOJIOTHH:
NIpUpOZIHbIe W JlabopaTopHble. MojenvpoBaHie B 3KOJOTUM. MOHUTOPHHT

OKPY>KaroIIleid Cpe/ibl: TOKa/IbHbIM, perMOHa/IbHBIN U T7I00a/TbHBIM.

3HaueHye 5KO0JIOTMUeCKUX 3HaHWU 1S YesoBeKa. JKOJI0rMn4eckoe MUpPOBO33peHre
KaK OCHOBa CBsi3eM uejioBeuecTBa C TpuUpoour. dopMupoBaHUe 5KO0TAUYECKOU

KYJIbTYPbI U 9KOJIOTUYECKOM IPAMOTHOCTU HaceIeHUsl.
JemoHcTpauuu

[Moptpetsr: A. 'ymbonbar, K. ®. Pynwe, H. A. CeBeprioB, 3. ['ekkenb, A. TeHcy,
B. H. Cykaués.

Tabmibl U cxembl: «Pa3gensl  3Komorum», «MeToasl 3Kojorun», «Cxema

MOHUTOPHWHIa OKPY>KakOLLeN CpeJib».
JlabopaTopHas paboTa «V/3yueHre MeTO/J0OB 9KOJIOTMUEeCKUX UCC/IeZIOBaHUN».
Tema 7. OpraHu3Msbl U cpefia 0OUTaHUs

OKonoruueckue (HakTOpbl ¥ 3aKOHOMEPHOCTH UX AercTeus. Kimaccudbukanys
9K0JIOTHUeCKUX (haKTOpPOB: abroTHyeckue, brioTHUeckue, aHTporioreHHbIe. OOIIHe
3aKOHOMEPHOCTU JeMCTBUSI JKOJIOTHUeCKUX (pakTopoB. IIpaBwio MUHHUMyMa
(K. IlInpenrens, FO. JIubux). TonepaHTHOCTb. DBPUOHOHTHBIE W CTEHOOHMOHTHBIE

OpraHu3MBbl.

Abuornueckue dakropbl. CBeT Kak 23Ko/ioTHUecKuit akrop. [leiicTBue
pa3HbIX YUYaCTKOB COJIHEYHOTO CIIeKTpa Ha OpPraHu3Mbl. JKOJIOTUUYECKHEe TPYIIIbI
pacTeHWl W >KMBOTHBIX MO OTHOLIEHWIO K cBeTy. CuUrHasbHasi poJib CBeTa.

doTOorepruogusM.

TemriepaTypa Kak 3kKojioruueckuii akTtop. [leiicTBMe TemrepaTypbl Ha
opraHu3Mbl. [ToMKW/IOTEPMHBIE U TOMOMOTEPMHbIE OPraHU3Mbl. JBPUTEPMHbIE U

CTeHOTepMHbIe OPraHHU3MBEI.



BrnaxHOoCTh KakK 3Kojorudeckuil  dakrtop. [lpucriocobseHusi pacTeHMM K
nojilep>kaHuio0 BogHOTo OasnaHca. Knmaccudukaiiyss pacTeHMM T10 OTHOILIEHHIO K

BOze. HPI/ICHOCO6J'IEHI/IH JKUBOTHBIX K U3MEHEHWIO BOJHOT'O peXXUMd.

Cpenpl  0o0WTaHWsS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3ZYyIIHAsi, TIOYBEHHasl,
riyOvHHAsE ~ TIOJTIOUBEHHAs, BHYTPUOpPraHu3MeHHas.  PU3MKO-XUMUUYECKHe
ocobeHHOCTH cpesi obuTaHWs opraHu3MoB. [Ipucriocob/ieHUs OpraHU3MOB K

’KWU3HHU B Pa3HBIX CpeadXx.

buonoruyeckve putMbl. BHelliHue U BHyTpeHHUEe pUTMbl. CyTOUHbIE U TOJUYHbIE
putMmbl. [Iprcriocob/eHHOCTh OpPraHU3MOB K CE30HHBIM H3MeHeHUsIM YCJIOBUM

JKHU3HHU.

KusHeHHble (¢GopMbl opraHuM3moB. [loHsTHEe O JKU3HEHHOU (opme.
’Kvi3HeHHbIe (POpPMBI paCTeHUM: lepeBbsl, KyCTapHUKH, KyCTapHUYKH, MHOTOJ/IeTHHE
TpaBbl, OJHOJIeTHHE TpaBbl. JKu3HeHHble (OPMbI >KUBOTHBIX: T'MAPOOHOHTHI,

reoOHOHTBI, a3p00HOHTEI. OCOOeHHOCTH CTpOeHuUs U 00pa3a JKU3HH.

buotnueckre ¢akTopel. Buabl OHMOTHUECKHWX B3aUMOJAEMCTBUNM: KOHKYDEHIHS,
XUILHAYeCTBO, cUMOK03 U ero ¢opmel. Ilapa3utusm, Koorepaiusi, MyTyaau3Mm,
KOMMEHCaIu3M (KBapTUPAHTCTRBO, Hax/IeOHMUEeCTRBO). HeTtpoduueckue
B3auMoZiericTBUs  (Tommueckwe, Qopuueckue, (abpuueckue).  3HaueHHe
OMOTHYECKUX B3aUMOJIEMCTBUI [jIsi  CYI[eCTBOBaHUWS OpPraHW3MOB B Cpejie

obuTanus. [IpUHIUIT KOHKYPEHTHOTO UCK/TFOUEHYSI.
HeMoHCTpaLuu

Tabmuiel ¥ cxeMbl: «OKooruueckre ¢akTopbl», «CBeTOBOW CIIEKTD»,
«DKOJIOTUUeCKre TPYIIbI JKUBOTHBIX M0 OTHOLLIEHUIO K CBeTY», «TeroKpOBHbIE
JKUBOTHBIE», «XOJIOAHOKPOBHbIE >KUBOTHBIE», «dU3HONMOrHMUeCcKue ajanTaiuu
KUBOTHbIX», «Cpeapl 00WUTaHUS OpPraHU3MOB», «BHO/IOTHYECKHE DPUTMBI»,
«Ku3HeHHble  ¢GopMbl  pacTeHHMM», <« Ku3HeHHbIe  (HOPMBI  JKHMBOTHBIX»,

«3JKOCUCTeMA IITUPOKOJMCTBEHHOTO Jieca», «JKOCUCTeMa XBOMHOTO jieca», «Llemu



MMUTaHUS», «XUIIHAUECTBO», «llapasutusm», «KoHkypeHiys», «CumM6m03»,

«KoMMeHcanm3sm».

O6opyoBaHue: repbapry pacTeHUN M KUBOTHBIX, IPUCITOCOO/IEHHBIX K BAUSHUIO
Pa3IMYHBIX IKOJIOTHUECKUX (PAaKTOPOB, repbapru CBeTOMIOOUBBIX, TEHETFOOUBBIX U
TeHEeBBIHOC/IMBBIX paCTeHWM, CBeTOM0OUBbIe, TeHe/Mt00HBble U TeHeBbIHOC/IHBLIE
KOMHATHBIE pacTeHUs, repbapyuv W KOJUIEKLAU TeTIOMF0OMBBIX, 3MMOCTONKHUX,
MOpO30YCTOMUMBBLIX pacTeHWM, uydesia TITHI] W 3Bepei, repbapuu pacTeHuH,
OTHOCSIIMXCS K Turpodurtam, Kcepodutam, Me3oduTaMm, KOMHaTHble pacTeHUs
JAHHBIX TPYIII, KOJIJIEKI[UW >KUBOTHBIX, OOMUTAIOINX B Pa3HBIX Cpejax, repbapuu 1
KOJ/IEKLIUM pacTeHU U >KUBOTHBIX, 00/1a/1af0l[UX YepTaMH MIPHUCITOCOO/IEHHOCTH K
Ce30HHLIM M3MEHEeHUSIM YCJIOBHUM >KW3HM, repbapuyd U KOJIIEKIIUU pacTeHud u
JKUBOTHBIX Pa3/IMUHbIX XKU3HEHHbIX (DOPM, KOJIJIEKIIUW JKUBOTHBIX, YUaCTBYOIIUX

B PA3/IMUHBIX OMOTHUUECKUX BBaHMOAEﬁCTBHHX.

JlabopaTopHasi paboTa «BbIsiB/ieHHe TPHUCIIOCOOEHNI OPraHW3MOB K BIIUSTHUIO

CBeTa».

JlabopaTopHasi paboTa «BbisiBieHHe TPUCTIOCOOeHHE OpPraHW3MOB K BIIMSIHUIO

TeMIiepaTyphl».

JlabopaTopHast paboTa « AHaATOMHUECKHEe 0COOEHHOCTU PacTeHHI M3 Pa3HbIX MeCT

oOuTaHs».
Tema 8. Okosiorusi BU/I0B U MOMY/ISLIAN

JKojiorhueckKre  XapaKTepUCTUKW  Tonyasiuu.  [lomyasiiqus — Kak
buosiornyeckas cucreMa. Posib HEOAHOPOAHOCTHU Cpejibl, (H3NUeCKUX OapbepoB U
ocobeHHOCTel 6100TMKM BUIOB B (POPMUPOBAHWY MPOCTPAHCTBEHHOW CTPYKTYPHI
nony/isitid. OCHOBHBIE TIOKa3aTeau TOMY/SI[UU: UUCIeHHOCTb, TIJIOTHOCTD,
BO3pacTHasi W TIOJIOBasi CTPYKTypa, pOKAAeMOCTb, TIPUPOCT, TeMIT POCTa,

CMEPTHOCTb, MUTPALIUS.

JKojiorhueckasi CTpykKTypa nony/saiquu. OLeHKa YMCI€HHOCTU TOMYJISLUY.

'Z[I/IHaMI/IKa Moy 1 eé peryJsnus. buotnueckui TMOTEHLWUAJT TIOIYJIALINH.



MogenvpoBaHue AUHAMUKU MOMYy/isLuuU. KpuBbie pocTa UMC/IeHHOCTU MOMYJISILUY.
KpuBble BbDKMBaHUSA. Peryssiiys 4WCIEHHOCTH TMOMNYJ/SIUMW: poJib (haKTOpPOB,
3aBUCALLIUX U He 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUUEeCKHe CTpaTeruy BUIOB (- U

K-ctparerum).

[TonsiTHe 06 3KoJIOTMUECKOM HUIIle BUa. Mectoobutanre. MHOroMmepHasi MOJieb
skonornueckorn Huiy k.M. XaturHcoHa. Pa3mepbl 3KOJOTAYeCKOW HUIIIY.

HOTEHL[I/IaJ'II)HaH " pea/in30BaHHAas HUIILIN.

Bup kak cuctema nonyJsityid. Apeasnbl BUAOB. BUbl U UX )KU3HEHHbIE CTPAaTeruu.

OKOJI0rM4YeCcKre S5KBHBa/IeHThI.

3aKOHOMepHOCTI/I rnoeeaeHusa " MI/IFpaL[I/Iﬁ JKUBOTHBIX. buojiornueckre MHBa3uu

Yy’>KepOoJHbIX BUIOB.
JeMmoHcTpanuu
IToptpet: k. 1. XaTUYMHCOH.

Tabmuibl ¥ cxeMbl: «DKOJIOTUUECKHEe  XapaKTepPUCTUKU  TOMYJIALUN»,
«[IpocTpaHCcTBeHHasi ~ CTpyKTypa MoOMOy/asiquu», «Bo3pacTHble  MHpamMuzbl
nonyasAuun», «CKOpOCTb  3acefieHUsI TIOBEPXHOCTHM 3eM/IM  pa3/IMuHbIMHU

opraHusMamMu», «Mojeb 3Konorudeckor HuiM k. . XaTurnHCOHa».
Ob6opyzaoBaHue: repbapyuy pacTeHUH, KOJIJIEKI[UH )KUBOTHBIX.
JlabopaTopHast pabota «IIpucrocob/ieHyst CeMsiH paCTeHUH K pacCeIeHHIo».
Tema 9. Okosorust coo0I1IeCTB. IKOJOTHUECKHE CUCTEMBI.

CoobmiectBa opraHu3moB. buorieHo3 U ero crpykrypa. CBsi3u Mexay

opraHusMamu B OMOL[eHO3e.

JkocucteMa Kak OTKpbITasg cuctema (A. k. Tenciu). dyHKIMOHATbLHbBIE
0/IOKM OpraHvM3MOB B JKOCHCTEeMe: TIPOAYLIEHTbI, KOHCYMEHTBI, peAyIeHTHI.

Tpoduueckne ypoBHH. Tpoduueckre 1jernmd U ceTH. AOWOTHUYeCKHe OIOKH



sKocucTeM. [TouBbl U Wbl B 3KocUcTeMaxX. KpyroBopoT BelecTB 1 MOTOK SHEPTUU

B SKOCHUCTeMe.

OCHOBHBIE TOKasaTeau 3KOcHMcTeMbl. bromacca ¥ MpoAyKLMs. OJKOJOTHYECKHe

MpaMU bl UUCEeJT, 6uomaccel U SHEPIruu.

IunHamMuka 9KOCHCTEM. KatacTpoduueckue repeCcTPOUKU.
dnykryaiuy. HarpaBieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CYKIJECCHH.
[lepBuuyHble W BTOpPUYHbIE CYKLECCMU W UX T[PUUYMHBL. AHTPOIOreHHbIe
BO3JIEMCTBUS Ha CyKieccud. KnmmakcHoe coobiiectBo. BuopasHoobpasue wu

TM0JTHOTA KPYTrOBOPOTA Bel[eCTB — 0CHOBA YCTOMUMBOCTH COOOIIIECTB.

[Ipypo/iHbIe 3KOCHUCTEMbI. DKOCUCTEMBI 03€p U peK. ODKOCUCTeEMBbI Moped U

OKeaHOB. DKOCHUCTeMbI TYH/ID, JIECOB, CTeMeu, MyCThIHb.

AHTpOIIOTeHHble 3KOCUCTeMBI. ArposkocucTteMa. ArporeHo3. Pasnuuus

MeXy dHTPOIIOT€HHBIMHU WU IIPUPOAHBIMHA S5KOCUCTEMAMMU.

Ypbo3kocuctembl. OCHOBHBIE KOMITOHEHTHI YpOo3kocucteM. ['opozckasi dsiopa u
(dayHa. CuHaHTpoNMU3aLUs rOpo/icCKou (payHbl. bruosiornyeckoe u X03siMCTBEHHOE

3HAU€HHWE aI'PO3KOCUCTEM U yp603KOCI/ICTEM.

3aKkoHOMepHOCTU (hOPMHPOBAHUS OCHOBHBIX B3aWMOJIEMCTBUN OPTraHW3MOB
B 3KocucTeMax. Posib KackagHoro sddekra M BUAOB-3AUPHUKATOPOB (K/IHOUEBBIX
BUJIOB) B (DYHKIIMOHUPOBAHUM 3KOCUCTeM. [lepeHOC SHEPrMM U BelleCTB MeXIy
CMEXXHBIMU 3KOCHCTeMaMHU. Y CTOMUMBOCTb OPraHU3MOB, TIOMYJ/ISILUNA U 9KOCUCTEM

B YUIOBHAX €CTECTBEHHBIX M dHTPOITOI'€HHbIX BOBAEﬁCTBHﬁ.

MexaHU3MBbI BOBAEﬁCTBHH 3&FpH3HEHI/I171 Pa3HBIX THUIIOB Ha CY60p1"aHI/I3MEHHOM,
OpPrdHM3MEHHOM, MoInyJ/iagquOHHOM n 9KOCHUCTeMHOM YPOBHHIX, OCHOBBI
3KOJ/IOrM4eCKOro HOPMHPOBdAHHA aHTPOIIOre€HHOI'O BOBAEﬁCTBHH. MQTOAOHOFI/IH

MOHWUTOPUHI'A €CTeCTBeHHBIX Y aHTPOIIOTeHHbIX 3KOCUCTEM.
JeMmoHcTpanuu

IToptper: A. [Ix. Tencu.



Tabmmuiibl 1 cxembl: «CTPyKTypa OHOI[eH03a», «IKOCHCTeMa IITMPOKOIMCTBEHHOTO
neca», «JKOCHCTeMa XBOWHOTO Jieca», «DyHKIIMOHA/IbHbIE TPYIIbl OPraHW3MOB B
9KocucTteMe», «KpyroBopor BeljecTB B 3KocucTeMe», «llermr mnuTaHus
(mactbuiHas, AeTpUTHas )», «DKOJ0TrHUecKasi MUpaMuia Yrce/», « IKOIoruuecKast
nipamMuzia  6MoMacchl», «3JDKOJIorMueckasi MupamMuja sHeprun», «Obpa3oBaHue
6onota», «[lepBuuHasi Cykijeccusi», «BoccTaHoB/eHue Jjieca TIOC/e TIOXKapa»,
«JKocUcTema o3epa», «ArpoLeHos», «KpyroBopor BemjecTs U IMOTOK 3HEPIUU B

arpoiieHo3e», «IIpumepsl ypO03KOCHUCTEMY.

Ob6opyznoBaHue: repbapuy pacTeHUM, KOJUIEKIIMA HACEeKOMbBIX, uUydejia TTHI] U
3Bepei, repbapuu Ky/IbTYPHBIX U AUKOPACTYIUX PaCTeHUi, akBapUyM KaK MO/iefTb

9KOCUCTEMBL.
[TpakTrueckast pabora «/3yueHue u orvcaHve ypbo3KOCHCTEMBI».

JlaboparopHasi ~ pabora «/3yueHue  pa3HOOOpa3usi ~ MeJKHWX  TTOUBEHHBIX

WIEHHNCTOHOI'MX B PA3HBIX SKOCHUCTEeMAX».

OKCKypcHs «DKCKYpPCHs B TUTTHUHBIN OUoreoljeHo3 (B 1ybpaBy, 6epe3HsiK, e/IbHUK,

Ha CyXOZ0/IbHBIM WK TIOMMEHHBIN JIyT, 03€po, 00JI0TO)».

OKCKypcUs «DKCKypCUsi B arpodKocuctemy (Ha moje WIM B  TelIMYHOe

XO03SICTBO)».
Tema 10. Buocdepa — riiobanbHasi 5KocUCTEMa

Buocdepa — obieriaHetapHasi 06osiouka 3eM/u, Te CYIIecTByeT WU
Cyll[eCcTBOBasia >KW3Hb. Pa3BuTHe Tipe/icTaBieHui o 6uocdepe B Tpygax IJ. 3rocca.
Yuenue B. U. BepHazickoro o 6uocdepe. Obnactu 6uocdepsl 1 eé cocta. KuBoe

BelriecTBO Orocdepsbl U ero PyHKIIWU.

3aKOHOMepHOCTHU CylijecTBOBaHUS Orocdepnl. OcobeHHOCTH GUoChephl Kak
r/100a/IbHOM 3KOCUCTeMBI. /[J[uHaMHUecKoe paBHOBecue B Orocdepe. KpyroBopoTsl
BeIIeCTB U OHOreoXUMUUeckre UKIbI (YI/iepofia, a30Ta). PUTMUYHOCTD SIB/IEHUM

B 6uocdepe.



3oHa/nbHOCTh Guocdepnl. [ToHaTre o 6uioMe. OCHOBHBIE OMOMBI CYIIW: TYHJpa,
XBOWHBIE Jleca, CMeIlaHHble W IIMPOKOJMCTBEHHBIE Jjieca, CTeNH, CaBaHHBI,
Ty CTBIHH, TPOTIMUECKHe Jieca, BEICOKOTOPhsi. KMmat, pacTUTe/TbHBIN U KUBOTHBIM

MUDP OMOMOB CYIIIH.

CTpyKTypa ¥ (PYHKIUSI >KUBBIX CUCTEM, OLIeHKAa WX PecypCHOro MoTeHluana U

6rochepHbIX HYHKIHA.
JemoHcTpauuu
[ToptpeTtsr: B. Y. BepHaackui, 3. 3tocc.

Tabsuier 1 cxembl: «I'eocepnr 3emn», «KpyroBopor a3ora B MpUPOE»,
«KpyroBopot yriepojsa B mpupoze», «KpyroBopor Kuciiopoga B TIpHpOJe»,
«KpyroBopot Bozbl B mpupozie», «OCHOBHbIe OMOMBI CyIn», «KiuMathueckue
nosica 3emnin», «TyHapa», «Taira», «CmemmanHbi aec», «[LIupokoarcTBeHHbIN

nec», «Crenb», «CaBaHHa», «I1yCcTbiHS», « TpONUUECKUM J€C».
OO6opyoBaHue: repbapry paCTeHUM pa3HBIX OMOMOB, KO/UIEKIJUH >KUBOTHBIX.
Tema 11. YUenoBek U OKpyrKarolas cpefia

JKoJIoTHUYeCKre KpW3WMChbl M WX TIpUUMHBL. Bo3zelicTBUe desioBeKa Ha
buocdepy. 3arpsi3HeHre BO3AYIIHOM cpeabl. OxpaHa Bo3AyXa. 3arpsi3HeHUe
BoAHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Pa3spyieHve mnouBbl. OxpaHa

TOYBEHHBIX pecypcoB. VI3MeHeHHe K/IMMara.

AHTpOMOreHHOe BO3/]eliCTBUE Ha PaCTUTEe/IbHbIA U )KMBOTHBIM Mup. OXpaHa
pPacTUTETLHOTO M >KUBOTHOTO Mupa. OCHOBHbIE TIPUHLMIIBI OXPaHbl TMPHUPO/BIL.
Kpacubie kHuru. Ocobo0 oxpaHsemble mpupogHbie Tepputopun (OOIIT).

boranmnueckue CaJbl X1 300/1I0rM4YECKHE TTapPKH.

OCHOBHbIe TIPUHLIAIIBI YCTOWUMBOT'O Pa3BUTHS Ue/IOBEUECTBA M ITPUPOJIBI.
PaioHa/ibHOe  TIPUPOZIONIONB30BAaHME U COXpPaHeHHe  OMOJIOrMYecKoro
pa3HooOpasus 3emsd. OOIe 3aKOHOMEPHOCTH TIJ/I00a/lbHBIX 3SKOIOTHUECKUX

KPH3HUCOB. OcobeHHOCTH COBPEMEHHOTI'O KPHU3HKCaA U €TI0 BEPOATHBIE TTOC/IENCTBHA.



Pa3BuTie METOJ0B MOHWTOPMHIA PAa3BUTHSI OMACHBIX TEXHOTE€HHBIX
npoiieccoB. CHCTEMHBbIE HCC/Ie[IOBaHKs Tiepexojia K pecypcocbeperaromieii U
KOHKYPEHTOCIIOCOOHO sHepreTvke. brosiornueckoe pazHoobpa3ue u
6uopecypcbl. HarroHambHble MHGMOPMAIMOHHBIE CHUCTEMBI, 00eCITeUMBAIOIIHe
JOCTYIT K MH(POPMAL[UK 10 COCTOSTHUIO OT/E/bHBIX BUAOB U 3KocrcTeM. OCHOBBI
9KOpeabWIUTal[u SKOCHCTEM M CIOCOO00B 0OOpbObI €  OUOMOBpEXIEHUSIMHU.

PeKOHCTPYKLIMS MOPCKUX M Ha3eMHBIX 3KOCUCTEM.
[emoHCcTpauuu

Tabmuupl ¥ cxembl: «3arpsisHeHHe aTMocdepbl», «3arpsi3HeHUe TUApPocdepb»,
«3arpsi3HeHre T1ouBbl», «[lapHukoBbI 3ddekT», «Ocobo oxpaHseMble

TIpHUPO/IHbIe TEPPUTOPUMN», «MOZieNn yIIpaB/isieMOro MUpa».

Ob6opyznoBanue: potorpaduut oxpaHsieMbIX pacTeHWM U JKUBOTHbIX KpacHoit

kHUTHU Poccutickon ®esnepaiiyum, KpacHol KHUTHY pervoHa.



IVNIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHHUSA IIPOI'PAMMBI IIO
bHNOJIOI'MN HA YPOBHE CPEJHEI'O OBILIEI'O ObPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUsI K pe3y/jbTaTaM OCBOEHUS
oOyuarolUMHUCS TpPOTpamMM cpefiHero 00Iero o0pa3oBaHUs: JUYHOCTHBIE,

MeTallpeaAMeTHbIE U ITpeJAMEeTHbIE.

B cTpyKType JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHUsI TIPOTrpaMMbl 110 OGUOIOTUU
BbI/[e/IeHbI CJIe/IVIOIIe COCTAaBJ/ISFOIIMe: OCO3HaHWe 00yuaroIUMKUCS POCCUMCKON
IPaKJAaHCKON WJ@HTUYHOCTU — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITe/TbHOCTU
17} camooripe/ieJIeHHI0, Ha/lnure MOTHBALIMU K o0OyueHH0
Ouosioruy, LiesieHanpaB/ieHHOe pa3BUTHe BHYTPEHHUX YOeXXAeHU# JIUUHOCTH Ha
OCHOBe  K/IHOUEBbIX LIEHHOCTeM W  MUCTOPUYECKUX  TPaJULIUM  Pa3BUTHUS
bronoruueckKoro 3HaHUS, TOTOBHOCTb 17| CroCcOOHOCTHL 0OyUaroIMXCs
DYKOBO/JICTBOBAaTbCI B CBOEU  [IeITeJIbHOCTA  LIeHHOCTHO-CMBIC/IOBBIMU
yCTaHOBKAMHU, TIPUCYIIIUMH CHUCTeMe OHosiornueckoro oOpa3oBaHUs, Hauuue
TIPaBOCO3HAHUS KOJIOTUUECKON KYJIbTYPhl, CTIOCOOHOCTH CTaBUTh LIe/IM U CTPOUTH

’KH3HEHHbIE I1/IaHbI.

JINuHOCTHBIE pe3y/bTaThl OCBOEHHS MPOrPaMMBbI TI0 OH0J/IOTUN JOCTUTAFOTCS
B eIVHCTBe yuyeOHON M BOCIUTaTeNbHOW JesTeNbHOCTH B COOTBETCTBUU C
TPaJAULMOHHBIMUA POCCUMCKUMHU COLMOKY/IbTYPHBIMU, UCTOPUYECKUMU U JYXOBHO-
HPABCTBEHHBIMU 1[eHHOCTSIMH, TIDUHATHLIMU B 0OII[eCTBe TpaBWIaMH M HOpMaMH
TOBe/IEHHsT W CITIOCOOCTBYIOT IIpolleccaM CaMOTIO3HaHHs, CaMOBOCITUTAaHUS |
CaMOpa3BUTHS, Ppa3BUTUS BHYTPEHHEM TO3WLUU JIMUHOCTH, MNaTPUOTU3MA U
YBaKEHUsI K 3aKOHY U TMPaBOINOPSIKY, Ye/I0BEKy TpyJa M CTapllieMy MOKOJEeHUIO,
B3aMMHOTO YBa)KeHWs, OepeXXHOrO OTHOIIEHWS K KYJAbTYPHOMY HacC/Iequio |
TPaJMLIUSIM MHOTOHAlLMOHa/bHOTO Hapojia Poccuiickoit ®epnepauyy, npupoje U

OKpY>Karolllel cpefie.



JINuHOCTHBIEe pe3ynbTaTbl OCBOEHHUS yueOHOro ripeaMera «bBHOJIOTHS»
JOJDKHBI OTpa)kaTb TOTOBHOCTb U CIIOCOOHOCTh 00yYaroIIMXCsi PYKOBO/ICTBOBAThCS
c(hOpMHUPDOBaHHOW BHYTPEHHEU TMO3ULMEed JIUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpHeHTAlWi, TIO3UTHUBHBIX BHYTPEHHUX  YOeXJeHulH, COOTBETCTBYIOILUX
TPA/IUIIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIMpeHye >KU3HEeHHOTO
OMbITa Y OMbITA AEeSITeTbHOCTHA B MPOLIECCe peaau3aliii OCHOBHBIX HarlpaBJ/IeHUU

BOCITUTaTEeIbHOW J1eITe/TbHOCTU, B TOM YMUCJIe B YaCTH:
1) rpa>k1laHCKOr0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTh TPAKAAHCKOW TMO3ULMKM 00yyaroierocss Kak akTUBHOTO U

OTBETCTBEHHOI'O YiIeHa pOCCHﬁCKOFO 06I_HECTBEI;

O0CO3HdHHME CBOMX KOHCTHUTYLUMOHHBIX TIDpdB U O6H38HHOCTEI>1, YBAXKEHHE 3dKOHd U

TIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBODUECKOU [eATeNbHOCTH TP CO3/[aHUN yueOHbIX
IIPOEKTOB, PpeIIeHWH yueOHBIX U I[I03HaBaTelbHBIX 3aJja4, BBITOJIHEHHUH

OMOIOTUYEeCKUX SKCII€EpHUMEHTOB;

CIT0COOHOCTD orpeessaTb CO6CTBEHHy}O IMMO3UIUI0 TI0 OTHOLIEHHWIO K SBJIEHHUAM

COBpeMeHHOMU YKU3HU U OOBSICHSTH eé;

YMeéHHe YyUuThbIBaTb B CBOHUX ﬂEﬁCTBHHX HEOGXO,E[I/IMOCTI: KOHCTPYKTHBHOI'O
B33HMO,[[EI‘/JICTBI/IH J'II-O,Z[EI‘;I C Pd3HBIMU Y6E}K,Z[8HI/IHMI/I, KyJIbTYPHBIMH LIEHHOCTAMU U

COLIMa/IbHBIM IT10JIO’KEHH EeM;

TOTOBHOCTh K COTPYAHHYECTBY B MPOI[ECCE€ COBMECTHOT'O BBITIOJHEHUS YUeOHBIX,
T03HABaTe/IbHBIX W HCC/Ie0BATe/IbCKUX 3a7lau, YBA)KUTETBHOTO OTHOIIEHUS K
MHEHUWIO OTMIOHEHTOB TpPH O0OCY>KIeHWH CTIOPHBIX BOMPOCOB OHOIOTUUECKOTO

coJlep>KaHus;
TOTOBHOCTh K T'YMaHUTApHOM U BOJIOHTEPCKOU [1eATe/TbHOCTH;

2) MaTpUOTUYECKOTO BOCITUTAHUS:



chOpMHUPOBAaHHOCTb POCCHUUCKOM TpaXkKAAaHCKOW HW/IeHTUUHOCTH, I1aTPHUOTH3Ma,
YBa)KEHUSI K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tepes; PoauHou, ropjoctu
3a CBOM Kpaui, CBOK0 PoAuHy, CBOM S3bIK WU KYJbTYpY, IPOILJIOE W HACTOSIIee

MHOTOHALMOHAIBHOT0 Hapoza Poccuu;

[IEHHOCTHOE€ OTHOII€eHWMEe K IIpUPpOAHOMY Had/IeAWI0 W IIaMATHHKAM IIPUPO/ALI,

AOCTHDKEeHUAM Poccuu B HayKe, UCKYCCTBE, CIIOPpTe, TEXHOJIOTUAX, TPYAE;

CII0COOHOCTD OLleHMBATb BKJId[ pOCCHI;‘ICKHX y‘-IéHBIX B CTAHOBJ/IEHWME W DPA3BUTHE
6I/IOJ'IOFI/II/I, TOHUMaHUA 3HaueHUs OMOJIOTMM B II03HAHWM 3aKOHOB Mnpupojel, B

YKU3HU YesioBeKa U COBPEMEeHHOT0 00I11eCcTBa;

uzieiiHass yOeXAEHHOCTb, TOTOBHOCTb K CAy)KeHMIO U 3amure OTeuecTBa,

OTBETCTBEHHOCTb 3a ero Cyb0y;

3) AyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUSI:

OCO3HaHWe TyXOBHBIX LIEHHOCTEM POCCUMCKOT0 HapO/a;
chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMUS;

CII0COOHOCTD OLIEHUMBATb CUTYdLIMIO W IIPUHUMMATb OCO3HdHHBIE PelleHMd,

OpPHEHTHPYSCh Ha MOpabHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;
0CO3HaHUe JIMYHOT0 BKJ/IaJia B MOCTPOeHUe YCTOMUMBOTO OyAyIlero;

OTBETCTBEHHOE OTHOIIIEHHMEe K CBOMM pOJHTE/IAM, CO34dHWIO CeéMbKM Ha OCHOBE
OCO3HdHHOT'O TIPpUHATHA L[EHHOCTEﬁ CeMeMHOM >KW3HHM B COOTBETCTBUM C

TpaAMILMsAMU Hapo/i0B Poccuy;
4) 3CTeTUYEeCKOr0o BOCITUTaHUSI:

5CTeTHYeCKoe OTHOIeHWe K MHpY, BK/IOYas 3CTeTUKY OblTa, HayuyHOro U

TEXHHUUYECKOT'O TBOpYECTBAa, CIIOPTa, TPy/a, 06]].[8CTB€HHI>IX OTHOMQHHﬁ;
ITOHMMaHHKEe SMOLMOHA/IBHOI'O BOB,HEFICTBHH >KHUBOH IMpUpoAbI 1 eé [HEHHOCTH;,

F'OTOBHOCTb K CdMOBBIpDA&KEHHWIKO B Pd3HBIX BHAdX MHCKYCCTBad, CTpPEMJIEHUE

MMPOSBJIATE Ka4eCTBd TBOPHECKOﬁ JINMYHOCTH;



5) ¢du3uueckoro - BOCTUTaHUs, (OPMUPOBAHUS  KYJbTYpPbl ~ 3[0POBbS U

SMOLMOHA/IBHOI'O 6narononyq1/m:

MOHMMaHVe W peav3aliysi 370poBoro U Oe3omacHoro obpasa >KW3HU (370pOBOe
nuTaHWe, CoO/IOZieHre TUTHeHWYeCcKUuX ITIpaBWI W HOPM, cOanaHCHPOBAaHHBIM
PEeXXUM 3aHATHUN W OTAbIXa, peryJispHas (usnyeckasi aKTUBHOCTb), Gepe>KHOTo,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIIEHUsI K COOCTBEHHOMY (DU3MUECKOMY M

MCUXUYECKOMY 3/10POBbIO;

MMOHMMaHHe LIeHHOCTHU MpaBW/I MHAWBHUAYd/JIBHOI'O W KOJUIEKTUBHOI'O 0e3011acHOro

TOBeJIeHUs] B CUTYyaLUsIX, YTPOXKAIOLIUX 3/J0POBbIO U XKU3HU JTHO/IeH;

OCO3HaHWe TIOC/e/CTBUNA UM HEeNpUsITUS BpeJHBIX TMpUBbIUeK (yroTpebseHUs

aJIKOT0J1s1, HADKOTHKOB, KypeHusl);
6) TpyJOBOTO BOCTIUTAHUSI:
TOTOBHOCTH K TPYZY, OCO3HaHHe [IeHHOCTH MacTePCTBa, TPY/J0/t00ue;

FOTOBHOCTb K AaKTHUBHOU AJedaTe/IbHOCTHU TEXHOJIOTUUeCKON U CO]_II/IaJ'H)HOI\/JI
HallpdBJ/IEHHOCTH, CITOCOOHOCTH HMHHUIIMNPOBATD, IVIAHUPOBATE U CAMOCTOSATE/IbHO

BBITIOJ/IHATBb TAKYIO NeATE€/IbHOCTD;

VHTepeC K pas3InuHbiM cdepaM MNpodecCUOHaNbHOW JesiTebHOCTH, YMeHHe
coBeplIaTh OCO3HAHHBIA BbIOOp Oyayineil mpodeccu U peasM30BLIBAThH

COOCTBeHHBIe )KU3HEHHBIE TIJIaHbI 5

TOTOBHOCTb U CMIOCOOHOCTHL K 00pa3oBaHUIO U caMO0Opa30BaHKUIO Ha MPOTSHKEHUU

BCeM XKU3HMU;
7) 9KOJIOTHUeCKOI0 BOCITUTAHUS:

3KOJIOTH4YeCKH1 L[EJ'IECOO6P83HOE OTHOLIEHHE K MPHUPOAE KdK MCTOUYHHKY XXHW3HKU Hd

3eMrie, OCHOBe eé CyII|eCTBOBaHHUSI;



TIOBBIIIIEHWe  YPOBHS ~ JKOJIOTUUECKOW  Ky/JbTypbl: TIpHOOpeTeHHe  OmbiTa
TJIAHUPOBAHUS TOCTYNKOB M OLIEHKM WX BO3MOJKHBIX TOC/IEJCTBUM  [J/IsT

OKDY>Karoller Ccpefibl;

OCO3HaHMe TJ/I00a/bHOTO XapakTepa SKOJIOTMUECKMX TMpobseM W myTeid ux

pelleHus;

CTIIOCOOHOCTh HCITO/Tb30BaTh MpUOOpeTaeMble MPU HW3YUeHUH OHOJIOTHM 3HAHUS U
yMeHUss ~TIpd  pellleHMd  npobjieM,  CBSI3aHHBIX  C  palMOHA/IbHBIM
NPUPOZIOTIO/Ib30BaHKeM  (COO/IFOZieHre  TMpaBWI — TIOBEJieHWs B TIPUPOJE,
HarpaB/IeHHbIX HA COXpaHeHWe paBHOBeCHsI B 3KOCHCTeMaX, OXpaHy BH/IOB,

9KocUcTeM, brocdepsi);

aKTUBHOE HETNpUsiThe AeMCTBUM, TPUHOCAIIMX BpeJ, OKpPY’Karolleu MpPUPOSHOU
cpefie, yMeHUe TIPOTHO3UPOBaTh HeO0/arornpusTHbie 3KOJ0rUUecKure ToC/Ie/CTBUS

nmpearnpuHUMaeMBbIX AEﬁCTBHﬁ " TIpeJ0TBpAallidaTh HUX;

Ha/lMyre PpPa3BHUTOI'O0 3>5KOJJIOTMYECKOro MbIIJIEHNS], 5KOJIOTMYeCKOU KYyJ/IbTYDBI,
OITbITA AedaTe/IbHOCTHU 3KOJIOrMUeCcKOoMn HaripdaB/IEHHOCTH, YMeEHUNA
PYKOBOACTBOBATLCA HMMH B HOBH&B&TEHBHOﬁ, KOMMYHHKHTHBHOP’I n COHH&HBHOﬁ
IMPpAaKTHUKE, TOTOBHOCTH K YyUdCTHUIO B HpaKTHHECKOﬁ AedaTe/IbHOCTH 3KOJIOT MYeCcKon

HaripaB/IeHHOCTY;
8) LIeHHOCTU HayYHOTr 0 MO3HaHUSI:

cchopMHUPOBAaHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOI[ETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAayKW W OOITIeCTBEHHOM TPAKTHKH, OCHOBAHHOI'O Ha JIHajiore KYJIbTYP,

CITOCOOCTBYIOIIEr0 0CO3HAHUIO CBOEr'0 MeCTa B TOJIMKY/IbTYPDHOM MUDE;

COBEpPILIEHCTBOBAHHE SI3bIKOBOM W UMTaTe/IbCKOM KyJ/JIbTYyPbl KdK CpeACTBad

B3aMMO/IeHCTBUSI MeXy JIFOZbMU U TT03HaHUsI MUPA;

NMoHUMaHve criequduku OuoNoTMM KaK HayKd, OCO3HaHUs €€ poid B
(OpMUpOBaHMU PAL[MOHA/IBHOTO HAYUYHOrO0 MBbIIIIEHUS], CO3[aHUU L€JI0CTHOrO

Tipe/iCTaB/eHuss 00 OKpy’KarollleM MHpe KaK O e[AMHCTBe TPHPOJbl, UesoBeKa U



o0IriecTBa, B TI03HAHWM TIPUPOJHBIX 3aKOHOMEPHOCTeW U pellleHHd TMpobsem

COXpaHeHUs TIPUPO/THOTO PaBHOBECHS;

yOeXXIEHHOCTh B 3HAUMMOCTH OWOJIOTUM [I/I1 COBPEMEHHOM I[UBU/IM3al[HH:
obecrieueHrsI HOBOTO YPOBHSI pa3BUTHS Me[UI[UHBI, CO3/jaHWE TepCIIeKTUBHBIX
OMOTeXHOJIOTUM, CIMOCOOHBIX  pelllaTb pecypcHble  TPOOJeMbI  Pa3BUTHUS
ye/IOBeUeCTBa, MOMCKa MyTel BbIXO/a M3 IVI00aJbHBIX 3KOJOTHUeCKUX TTpo0ieM U
obecrieueHrsi  Tepexola K  YCTOWYMBOMY  Pa3BUTHIO,  PAllMOHATbLHOMY
WCIIO/Tb30BaHUIO TIPUPOAHBIX PEeCypCcoB U (DOPMHUPOBAHWIO HOBBIX CTaH/AapTOB

JKU3HU;

3aMHTEepPeCOBAHHOCTh B TO/yUeHUU OMOJIOTMUeCKUX 3HAHWM B LIE/SIX TIOBBIIIEHUS
o0I1eli Ky/lbTyphl, €CTeCTBEHHO-HAYUYHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(GyHKI[MOHAIBbHOW T'PaMOTHOCTH oOOyuarouuxcs, (opMupyemoi TIpU U3yueHUU

Ouosioruy;

[MOHKMMdHHe CYIDHOCTHM METOJZ0B I103HdHHA, HCIIOJIb3YEMBIX B €CT€CTBEHHBIX
HayKax, CITOCOOHOCTU  MCII0/Ib30BaTh [Moj1iydyaeMble 3HdHUA [OJid dHA/IM3d U
00BSICHeHHUS SABJIEHUU OKPYXamwiiero Mmupa M Iponucxogdaimmux B HEM HBMEHEHHﬁ,
yYMeHHe [OejidaTb 000CHOBaHHBIE 3aK/JIIOUEHUSI Ha OCHOBE Hay4HBIX CbaKTOB u

HMEIOIIUXCA JaHHBIX C LeJIbIO IT0J/IyUeHHsA JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTL CAMOCTOSITE/ILHO HCIIO/IB30BaTh  OMOJIOTHUYECKHe 3HaHHSA AJIs

pemeHud HpO6JIEM B P€dJIbHBIX JXU3HEHHBIX CUTYdLIUAX;

OCO3HaHHMe IJéHHOCTHU HaquOﬁ AedATe/JIbHOCTH, T'OTOBHOCTb OCYILIECTBJ/IATb

IMPOEKTHYIO U UCC/1e0BATe/IbCKYIO AeATe/IbHOCTh MHAWBHWAYA/IbHO U B I'PYIIIIE,

TOTOBHOCTh U CTTIOCOOHOCTh K HeTPpepbIBHOMY 00pa30BaHHMIO M cCaM00bOpa30BaHMIo,
K aKTUBHOMY IIOJIy4eHHI0O HOBBIX 3HAaHHWK IO OWONOTMM B COOTBETCTBUHU C

’KM3HEHHbIMU HOTpE6HOCTHMI/I.

METAIIPEAMETHBIE PE3YJ/IBTATBI



MertarpeiMeTHbIe pe3y/bTaThl OCBOEHHsS yueOHOro mpeameTa «buosorus»
BK/IFOUAIOT: 3HAauuMMble /i1 (OPMUpPOBaHUS MUDPOBO33peHUsl 00yYaroIIuxcst
MEXIUCIUTITMHAPHBIE (MeXKITpeJIMeTHbIe) OOIleHayUHble TIOHSTHS, OTPa’karolfue
1[eJIOCTHOCTb HAyYHOM KapTUHbl MHUpa U CIleUU(UKy MeTOJOB [O3HaHUS,
WCIIO/Tb3YeMbIX B €CTeCTBEHHbIX HayKax (BelleCcTBO, SHeprus, siBjieHue, TpoLiecc,
cucCTeMa, HayuHbIM (haKT, TIPUHIUII, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TeOpusl,
ucciefoBaHue,  HabmojeHve,  U3MepeHWe,  SKCIIepUMEHT W Jpyrue);
yHUBepcanbHble yueOHBIe JeMcTBUS (TI03HaBaTe/bHbIE, KOMMYHHKATHBHBIE,
peryasiTUBHbIE), obecmieurBaroIIyie dbopmupoBaHue (yHKLIMOHATBHOM
rPaMOTHOCTM U COL[MA/JIbHOM  KOMIeTeHLMHd 00ydJarolyxcsi; CrocoOHOCTh
o0yuaroIuxcs WCII0/Tb30BaTh OCBOEHHbIE Me>KJUCLIUTVIMHAPHbIE,
MHUDOBO33peHUYeCKHe 3HaHWsS W yHUBepCcajbHble yueOHble [IeHICTBUSI B

T03HaBaTe/bHOW U COI[MA/IbHOM TPaKTUKe.

B pe3ynbTaTe u3yueHuWs OWOJOTMM HA YPOBHE CpEeIHEro oO0Iero
obpazoBaHust y oOyuatorjerocs OyayT cdopmupoBaHbl —TT03HaBaTe/IbHbIE
YHHBepCa/lbHble YueOHbIe JeiCTBUS], KOMMYHUKATUBHbIE YHUBEPCAbHbIE YueOHbIe
NeMCTBUSI, pEry/lATHBHbIE YHUBEpCalbHble yueOHble [eMCTBUS, COBMECTHas

AedaTe/IbHOCTD.

MertanpeaMeTHble  pe3yJ/ibTaThl OCBOEHHUSI TPOrpaMMbl  CpefiHero  0OIIero

o0Opa3oBaHuUs [JO/KHBI OTPaXKaTh:
OBnaZieHye YHHUBePCATbHBIMU YUeOHBIMU ITO3HABATeTbHBIMU [I€HCTBUSIMU:
1) 6a3oBbIe oruuecKye 1eHCTBYS:

CaMOCTOSITeJIbHO (POPMY/IMPOBATh U aKTyaau3UMpOBaTh Mpo0sieMy, pacCMaTpUBaTh

e€ BCeCTOpOHHE;

WCI0J/Ib30BaTh MPU OCBOEHUM 3HAHWM MPHUEMBI JIOTUUECKOT0 MBIIILIeHHs (aHa/lu3a,
CUHTe3a, CpaBHeHUs, Kiaccudukauy, o000IeHNs), pacKpbiBaTb CMBbICI
OuvonorMUeCcKUx TOHATHM (BBIJIENATh UX XapaKTepHble TPU3HaK{, YCTaHAB/IUBATb

CBSI3U C IPYTMMU TIOHSITUSIMUA);



orpeaesdaTb Le/an 1edTe/IbHOCTH, 3dJdBad ITapaMeTPhbl M KPUTEPHUU UX NOCTHXKEHUS,

COOTHOCHUTH pe3yJibTaThl AeATe/IbHOCTH C ITOCTAB/JIEHHBIMU LI€J/IAMU;

WCIO0/Tb30BaTh OMoorMyeckre TMOHATHS [l OO0bsicHeHUs] (aKTOB U sIBJIeHUN

YKUBOU MPUPO/IbI;

CTPOUTH JIOTUUECKHE pacCyXAeHusi (MHAYKTUBHbIE, [elyKTUBHbIE, 10 aHAJIOTUM),
BbISIB/ISITh  3aKOHOMEPHOCTU W TIPOTUBOPEUUs] B pacCMaTpUBaeMbIX SIBJIEHUSX,

(opMy/IMPOBaTh BBIBO/bI U 3aK/IHOUEHUSI;

TIPUMEHSITh CXeMHO-MO/ie/TbHble CpeJCTBAa [Jisi TIpe/CTaB/IeHUs] CyI|eCTBEHHBIX
CBSi3ed W OTHOIIIEHWA B W3y4daeMbIXx OMOJOTHUYeCKMX O0O0BeKTaX, a TaKxe
MPOTUBOPEYU Pa3HOTO pOJA, BbISIBJIEHHbIX B PAa3/MYHbIX HH(OPMaLMOHHBIX

HNCTOYHHKAX]

pa3pabaThiBaTh TUIaH peIllieHus TPo0JeMbl C YUETOM aHalu3a HMEIOLUXCS

MaTepua/ibHbIX U HeMaTepUabHbIX PeCYpPCOB;

BHOCHUTb KODPPEKTHBBI B [OeAT€/JIbHOCTb, OLIEHMBATL COOTBETCTBHE PE3y/bTdTOB

LeJyisiM, OLIeHNBAThL PUCKHU HOC]'IE,Z[CTBI/Iﬁ AedaTe/IbHOCTH,

KOOPDAOAVHHUPOBATEL W BLITIO/THATDH pa60Ty B YUIOBHAX pe€A/IbHOIO, BUPTYA/IbBHOT'O U

KOMOHMHHPOBAHHOTO B3aMMO/IeHCTBYS;
Pa3BUBAaTh KPEATUBHOE MBIIIJIEHHE TPY PEIIeHNH KU3HEHHBIX TTPOOIeM.
2) 6a30BbIe HICC/Ie[OBAaTEbCKHE JeHCTBUS:

B/IaZIeTh HaBbIKAMU YueOHO-HCCIel0BaTeTbCKOM U TTPOEKTHOM JIesITe/IbHOCTH,
HaBbIKAMM  pa3pellieHus Mpo0OsieM, CMOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTOMCKY METO/IOB pPellleHusI MPaKTUYeCKUX 3a/ad, MPUMeHEeHUI0

PaA3/IMYHBIX MeTOA0B IMTO3HAHMHA,

HCII0/Ib30BATh Pa3/IMUHbIE€ BUAbI AeATe/TbHOCTH I10 I1I0/Iy4eHHMIO HOBOI'O 3HaHHA, €Io
HWHTEPIIpeTalnu, HpEO6p830BaHHI-O " MMPUMEHEHUIO B y‘—IE6HI:>IX CUTyalysax, B TOM

uuc/ie rnpu Co3gdHru y‘-IE6HbIX M COLHMAJ/IbHBIX ITPDOEKTOB;



dbopMUpOBaTh Hay4HbI THUIT MBIILIEHUS], BAafileTb HAyYHOU TepMHHOJIOTHEH,

K/IHOUYeBBIMUA IMTOHATHUAMU U METO/JdMU;

CTaBUTb U  (GOpMyJMpOBaTb COOCTBeHHble 3ajJjaud B  oOpa3oBaTe/bHOU

AedTe/IbHOCTU U JKU3HEHHBIX CUTYALUAX;

BbIABJ/IATE MIPUYWMHHO-C/IEACTBEHHbIE CBA3W W dKTYA/IM3WUPOBATh 3d/d4y, BbIABHUI'dTb
rUIoTe3y eé pemieHus, HaxXOAWTb dpPryMeHTbl [/ [0Kd3dTe/JIbCTBd CBOHMX

YTBEP>)K/|€HWH, 3a/laBaTh [apaMeTpbl U KDUTEPUU PELLeHNSs;

dHa/IM3MPOBATL TIOJIYUEHHBIE B XO/i€ PEIEeHUA 3d/id4i pe3yJ/IbTdThl, KDUTUUECKU

OLIeHUBaTh UX [JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MeHEeHHe B HOBBIX YCIOBUSIX;
JaBaTh OL[EHKY HOBLIM CUTYAI[UsIM, OL[eHUBaTh MPHOOPETEHHBIH OIIBIT;

OCYIIIeCTB/ISITh  1[eJIeHaripaB/IeHHbIM TIOMCK TepeHoca CpeiCTB U CIIOCOOOB

JlelCcTBUS B MpodeCCUOHA/IbHYIO CPeay;

YMeTb II1€pE€HOCUTb 3HdHHWA B I103HABATE/IBHYIO W [IPAKTHUYECKYIO obiactu

JKU3HeeATe/IbHOCTH;
YMETb MHTEIDUPOBATb 3HdHHA W3 PA3HBLIX IMMPEAMETHBIX O6J'[ElCT€I>i;

BbIIBUI'dTb HOBBIe€ HA€H, IIpedjiaraTb OpPHUIMHAJ/IbHbIE TII0AXO0Abl KW PpelleHud,

CTaBUTh MIPOO/IEMBI U 3a/lauy, IOy CKAOIIIMe a/ibTepHAaTUBHbIE PelleHUs.
3) pabota c uHbopMaruei:

OPUEHTUPOBAThCSI B Ppa3/MUHbIX MCTOUHMKAX HHGMOpMauuy (TekcTe yueGHOTro
nocobusi, Hay4YHO-TIOMY/SIPHOWM  JUTepaTtype, OWO/MIOTMUECKUX CJIOBApsiX U
CTIpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/M3UPOBATh
VMH(OPMAaLMIO pa3IMUHbIX BUJOB U (OPM Tpe/iCTaB/IeHHs], KpUTUUECKH OLIeHUBATh

eé JOCTOBEPHOCTh ¥ HETIPOTHBOPEUHBOCTb;

cdhopMy/IpOBaTh 3ampOChl U MPUMEHSTh PA3/IMUHbIe METO/IbI TIPU TTOMCKe U 0TOope

6uooruueckoi nHMOPMaIK, He0OX0JUMOI /17151 BBITIOJIHEHUS YUeOHbIX 3a7iau;



npuoOpeTaTh  OMBIT ~ HMCIOAB30BaHUS  MH(POPMAIIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHUH, COBEPIIIEHCTBOBATh KY/IbTYPy aKTUBHOT'O MCIOJIb30BaHUS Pa3/TMYHbIX

ITOUCKOBBIX CUCTEM;

CaMOCTOATe/IbHO BBI6I/IpaTb OINTUMAJIBHYHO q)OpMy nmpeacTraB/I€HUSA 01O0/IOrMUeCcKoi

nHbopMaluu (cxembl, TpadUKy, AUArpaMMbl, TaOMULIbI, PUCYHKU U APYTOE);

WCTI0/Tb30BaTh HayYHbIN SI3bIK B KaueCTBe CpeZicTBa Tpu paboTe ¢ O6HOIOTHUeCKOM
vH(opMaluen: MpUMeHsATh XMMUUecKre, (r3ndeckre U MaTeMaTuueckrde 3HaKd 1
CUMBOJIBI,  (opmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIOAb30BaTh M

Hp@O6p830BbIBaTB 3HAKOBO-CHMMBOJ/IMYUECKHE CPEe/ICTBA HAlVIAAHOCTH;

BJIa[leTb HaBbIKaMHW pacliO3HaBaHUsS W 3all[UTbl MHQOpMalMy, WH(POPMAaI[MOHHOM

0e30MmacHOCTH JIMYHOCTH.
OBnajieHye YHUBEPCaTbHBIMM KOMMYHHUKATHBHBIMU J1€HCTBUSIMU:
1) obmienue:

OCYIIeCTB/ISITh KOMMYHUKALIUU BO BceX cdepax >KW3HM, aKTUBHO Y4yaCTBOBAaTb B
auasiore WA AUCKYCCHM TIO CYLIeCTBY o0Ocy»kjaeMoil Tembl (YMeHHe 3aZlaBaTh
BOIPOCHI, BBICKA3bIBaThb CY’KJEHWUS OTHOCUTE/NbHO BBITIOJIHEHUS Tpe/j/laraeMoun
33/lauk, YUUThIBaThb WUHTEPEChl U COTJIaCOBAHHOCTb TMO3WLIUKA APYTMX y4YaCTHUKOB

[ivanora Wi JUCKYCCHH);

pacrio3HaBaTb HeBepOanbHble CpeAcTBa  OOIlleHWs, T[MOHMMAaTb 3HaueHHe
COLIMAIbHBIX 3HAKOB, TMPEeAINOChUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYaLUM,

yYMeTb CMSIrYaTh KOH(IUKTHI U BECTU NePErOBOPbI;

B/1aJ€Tb Pa3/IMUHbIMU criocobamu O6H.[€HI/IH n BBaHMOAEﬁCTBHH, ITOHUMATb
HaMepeHUs ApyIrux J'II-O,Z[EfI, IMMPpOSBJIATE YBAXKUTE/IbHOE€ OTHOIIIEHHE K CO6EC€,[LHI/IKy

1 B KOppeKTHOU (popme hopMyMpoBaTh CBOU BO3PaKeHUSsI;

pa3BépHYTO U JIOTMYHO WU3/laraThb CBOK TOYKY 3peHUsi C WCIO/b30BaHUEM

S3BIKOBBIX CpeACTB.

2) COBMeCTHasl [1eATe/IbHOCTh:



MOHMMaTh W WCIO/b30BaTh TIPEUMYIIIECTBA KOMAaHAHOM W WHAMBHIYaTbHOMN
paboThI MpyU peltieHrH 6Mo0ruUecKoi pobemMbl, 000CHOBLIBaTH HEOOXOAUMOCTD

TIpUMeHeHUst TPYTIIOBBIX (POPM B3aUMO/IeHCTBUSI TIPU pellieHNH yueOHOM 3a/jauu;

BbI6I/IpaTb TeEMATUKYy W MeTOAbl COBMECTHBIX ﬂ@ﬁCTBI/Iﬁ C yT—IéTOM O6H.[I/IX

NHTEepeCOB U BO3MO>KHOCTeU Ka>XKI0ro ujieHa KOJIJIEKTHBA,

TIPUHUMATh L|e/T1 COBMECTHOU esiTe/IbHOCTH, OPraHW30BbIBaTh U KOOPAMHUPOBATh
JIeUCTBUS TI0 €€ NOCTW)KEHUIO: COCTaBJSTh T/IaH [eMCTBUM, pacrpe/ie/isiTb POJIU C

yuéTOM MHEHUHN y4aCTHUKOB, 00CY>X/IaTh pe3y/IbTaThl COBMECTHOM pabOoThI;

OLIeHMBAaTh KAueCTBO CBOEro BK/IaJla M KaXKAOr0 YYaCTHHKA KOMaHbl B OOIUI

pe3yJibTaT 0 pa3paboTaHHbIM KPUTEPUSIM;

rnpegjiaraTb  HOBBIE  TIDOEKTHI, OneHrBaTb HWAeru C TII03MIMKM  HOBHM3HBEI,

OPUT'MHAJIBHOCTH, HpaKTI/I‘-IECKOI‘/JI 3HAUUMOCTH,

OCYILIECTBJIATb IMMO3WMTUBHOE CTpATErnueCKoe rnoBeaeHre B pa3/IMYHBIX CUTYdLHAX,

TIPOSIBJISITE TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM.
OBnajieHre YHUBePCa/JIbHBIMU PeTyISTUBHBIMU JAeUCTBUSMU:
1) camoopraHu3alus:

HICII0/Ib30BaTh OMOJIOrMUYecKre 3HAHUS AJId BBISABJI€HUS HpO6JIEM "N UX pelieHusd B

JKU3HEHHBIX 1 y‘—IE6HbIX CUTYyalUsAX;

BbIOMpaTh Ha OCHOBE OMOIOTMUeCKUX 3HAHUH 1]e/ieBble Y CMBIC/IOBbIe YCTAHOBKU B
CBOMX [IeWCTBUSIX U TOCTYIMKaX [0 OTHOLIEHWI0 K >XUBOM TIPUPOZE, CBOEMY

3/I0POBBIO U 3/I0OPOBBIO OKPY’KalOIIIHX;

CaMOCTOSITEJIbHO ~ OCYIIIeCTBJISITh  TT03HABATebHYIO /1eATe/IbHOCTb, BBISB/IATH
1po0JieMbl, CTaBUTh U (POPMYIMPOBaTH COOCTBEHHBIE 3a/laul B 06pa3oBaTe/IbHOM

AedATe/IbHOCTHU U )KU3HEHHBIX CUTYaLHUAX;

CaMOCTOSITeJTbHO COCTaBJIATh TUIaH pellleHusi Mpo0/ieMbl C YUETOM HMEIOLUXCS

pPecypcoB, COOCTBEHHBIX BO3MOKHOCTeM U MpeATIoUTeHHI;



JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;
PACIIUPSTh PaMKH yueOHOTo TIpe/[MeTa Ha OCHOBe JTMUHBIX TIPe/[TIOUTeHH;

JelaTb OCO3HAHHBIA BLIOODP, apryMeHTHPOBAaTb e€ro, OpaThb OTBETCTBEHHOCTH 3a

pelleHue;
OLIeHMBAaTh NTPUOOPETEHHBIN OTIbIT;

crocoO6CcTBOBaTh (POPMUPOBAHKUIO U TIPOSIB/IEHUIO LIMPOKOW 3PYAULIUM B pa3HBIX
o6siacTsiX 3HaHWM, TIOCTOSIHHO TIOBBILIATh CBOM 0Opa3oBaTebHbIM U KYJIbTYPHBIH

yYPOBEHb.
2) CaMOKOHTPO/Ib:

AdaBdTb OLIEHKY HOBBIM CUTydlllMsAM, BHOCHTb KODPEKTHBBI B [AeATe/IbHOCTD,

OLI€EHMBATHL COOTBETCTBHE PE3YJ/IbTATOB LIE€JIAM;

BJIa/leTh HaBbIKAMU T0O3HABATEJbHOU pe(uieKCHU KaK OCO3HaHUSI COBepIlaeMbIX
JEeUCTBUM W MBIC/IUTENbHBIX TIPOLIECCOB, WX Ppe3y/JbTaTOB W OCHOBaHWU,
WCTI0/Tb30BaTh TPHEMBI pedieKCUU [T OIleHKH CUTYyallud, BbIOOpa BEpPHOTO

peleHus;
yMeThb OLIeHUBaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PellleHUs 110 UX CHWKEeHUIO;

MpUHUMaTh MOTUBbI UM apryMeHThl [pyrUX TIpU aHajau3e pe3y/bTaToB

[eATe/IbHOCTY;
3) npuHsiTHe ce0si U APYTUX:
MIPUHKUMATh Cebsl, TOHUMasi CBOM HeJIOCTaTKU U JOCTOMHCTBA;

IMPUHKWMATb MOTHMBBI W dpPryMeHTbI [JpPYI¥X TIIpU dHd/IM3€ Pe3y/IbTATOB

JesATe/IbHOCTY;
TIpU3HaBaTh CBOE TTPABO U TPABO JIPYTHX Ha OLIHOKY;
pa3BUBaTh CMIOCOOHOCTHL MTOHUMATh MUP C TIO3ULIUU APYTOTo YesioBeKa.

INPEAMETHBIE PE3YJ/IBTATBI



[lpenMeTHbIe  pe3y/ibTaThl OCBOEHUS  COZlep)KaHUs  yueOHOrO  TipeAMeTa
«buonorus» Ha yray0/€HHOM ypOBHe OpHUEHTHPOBaHbI Ha obecrieueHue
NpodUILHOTO o0yueHust 0Oyuarouxcsi 6Moorun. Onu BKJIFOUAIOT:
crierdrueckue fi71si OMOIOTUY HayuHbIe 3HAHKS, YMEHHS U CII0COOBI AeHCTBHIA TI0
OCBOEHHUI0, UHTEPIIPeTal[ii U MpeoOpa30BaHUI0 3HAHWM, BU/IbI /IeATEbHOCTH 10
TIOJTyYeHHI0 HOBBIX 3HAHUN U WX TIPUMEHEHHUI0 B pa3/IMUHbIX yueOHBIX, a TaKKe B
peasibHBbIX JKU3HEHHBIX CUTyalUsix. [IpeMeTHbIe pe3y/bTaThl MpeJCTaBIeHbl T0

rogaM N3ydeHus.

[IpesMeTHble pe3ysbTaThl OCBOeHHs yueOHoro mipeamera «buosorusi» B 10

K/acce OJOJ/KHBI OTPaXKaTh:

cchopMHUPOBAHHOCTh 3HAHWM O MeCTe U POJii OMOJIOTMM B CUCTEME eCTeCTBeHHbIX
HayK, B (OPMHDOBaHHWU eCTECTBEHHO-HAayYHOM KapTUHbl MHpa, B TIO3HAHUU
3aKOHOB TIPHUPO/bI U PeIllieHnH TPod/ieM pPaliioHaIbHOTO TIPUPO/IOTIOIb30BaHMS, O

BKJIaZie POCCUMCKUX M 3apyOe)KHBIX YUEHBIX B pa3BUTHe OHOJIOTHY;

BAajleHWe  CUCTeMOM  OMOJOrMuecKMX  3HaHWM,  KOTOpas  BK/IIOUaerT:
OCHOBOTIOJIAraroIie OUOIOTHYeCKWe TepMUHBI W TIOHATHS (PKU3HB, KJIETKa,
opraHusM, MeTab0/iM3M, TOMeOCTa3, CaMOpPETY/SIHs, CAaMOBOCTIPOM3Be/leHHe,
Hac/ieJICTBEHHOCTb, W3MEHUYMBOCTb, POCT U Ppa3BUTHUe), OHOJOTHUYEeCKHe TeopuH
(xknetounas Teopud T. [lIBanHa, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacsmencTtBeHHOCTM T. Moprana), yuenusi (H. U. BaBuioBa — o0 weHTpax
MHOroo6pa3usi M  TPOMCXOX/EHUsI  KY/JbTYPHBIX  pacTeHMii),  3aKOHbI
(eguHOOOpAa3Usi TIOTOMKOB TIEPBOTO TOKOJIEHUs], paclllelyIeHusi, YUCTOThI raMerT,
He3aBUCMMOro  HacienoBaHuss ['. MeHzensa, TIOMOJIOTUYECKUX  PS[OB B
HacJieJICTBeHHOU M3MEeHUYNBOCTU H. . BaBusioga), TIPUHLIUTIBI

(KoMIIeMeHTapHOCTH);

BjlaJeHrne OCHOBHBIMM METOA4daMKM HAYYHOI'O I103HAHMA, HCIIOJIb3YEeMbIX B
010JIOrMUeCKUX HncaaeoBaHUAX JKUBBIX 00BEKTOB (OHI/ICaHI/Ie, n3MepeHue,

HabJTI0/IeHue, SKCIIEPUMEHT);



yMeHUe BbIJe/STh CyIlleCTBeHHble TpH3HAKW: BUPYCOB, KJIETOK MPOKApUOT U
YKapUOT, OJHOK/JIETOUHbIX M MHOTOK/JIETOYHbIX OpraHU3MOB, B TOM UHCJIe
bakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U UeJI0BeKa, CTPOEHUSI OPTaHOB U CUCTEM
OpPraHOB paCTeHWH, >KUBOTHBIX, UYe/IOBEKa, IIPOLIeCCOB >KU3He/esATeTbHOCTH,
TIPOTEKAIOIMX B OpraHU3Max pacTeHW, KMBOTHBIX U Ue/ioBeKa, OMOIOrnyecKrux
npoiieccoB: obMeHa BelljecTB (MeTaboMM3M), TpeBpalljeHust SHepruv, OpoXkeHus,
aBTOTPO(HOTO U TeTepoTPpOGHOro TUIOB MUTaHUSA, (OTOCUHTE3a U XeMOCHHTe3a,
MHTO3a, Mel03a, raMmeToreHe3a, 3MOpUoreHe3a, MOCTIMOPUOHAIBHOTO PA3BUTHH,
pPa3MHOKEHUS,  WHAMBHAYaJbHOTO  pa3BUTUs  OpraHu3ma  (OHTOTeHe3a),

B3alMO/IeMCTBUS TeHOB, reTepo3Kca, UCKYCCTBEHHOTO 0TO0Da;

yMEeHVe YCTaHaB/IMBaTb B3aUMOCBSI3U MeXXJy OpraHouJamMu KJIeTKU W HUX
(YHKUMAMH, CTPOEHHEeM KJ/IeTOK pa3HbIX TKaHed M WX (QYHKLUAMH, MEXIY
OpraHaMd M CHUCTeMaM{ OpraHOB Yy pacTeHWH, >KUBOTHBIX U YeJoBeKa U MX
GYyHKUMAMHM, MeXJy CUCTeMaMHd OpPraHOB U HX (YHKLUSIMH, MEXAY >STaraMu
oOMeHa BellleCcTB, ITariaMy KJIeTOUHOTO LIMK/Ia Y )KU3HEeHHBIX I[UK/I0B OPTaHK3MOB,
3TaramMy 5MOpPUOHa/ILHOTO DPAa3BUTHSL, T€HOTUIIOM U (eHOTUNOM, (PeHOTUIIOM U

dakTOpaMu cpe/ibl 0OUTAHKS;

YMeHNHe BBIABJ/IATH OT/IMUWUTE/IBHBIE TIDU3HAKKW JXXHUBBIX CHCTEM, B TOM YHUCJ/IE

paCTEHHﬁ, JKMBOTHBIX W UeJ/IOBEKA,

yMeHWe  HCI0/b30BaTh  COOTBETCTBYIOL[ME  aApI'yMeHThl, OUONOTMUecKyro
TePMHUHOJIOTUI0 U CUMBOJIMKY [JIsI [JOKa3aTelbCTBa POJCTBA OPraHW3MOB Pa3HbIX

CUCTEMATHUYECKUX I'PYIIII;

yMeHHe peliaTb O1oJ/IorUecKue 3a/1d4, BBIABJ/IATH IIPUYMHHO-C/IeICTBEHHBIE
CBA3U MeXOy uccielqyeMbIMH OMOIOrMUeCKUMU IponeccaMu M sIBJIEHUSIMU, [1€/1aThb

BBIBOJbI Y ITPOTHO3bI HA OCHOBAHWH TTO/TYYE€HHbIX PE3YJ/IbTATOB;

yMeHUe BBITOHATE JlabopaTopHble U MpakTUueckue paboTel, cOO/0AATh MpaBuia

1ipu paboTe ¢ yueOHbBIM U 1ab0paTOPHBIM 000PY/I0BaHUEM;



yMeHHe BbIIBUTaTh TUIOTE3bl, POBEPSTh WX 3KCMePUMeHTalbHbIMUA CpeCTBaMH,
dbopMyupysl 1ieib WCCAeOBaHUS, aHaIU3WpOBaTh IOIyUYEHHbIE pe3yabTaTbl U

Ae/1aTb BBIBO/bI;

yMeHUWe yuaCTBOBaThb B yueOHO-MCC/IeZloBaTeTbCKOM paboTe 10 OHOJOrHH,
5KOJIOTUH W MeIWI[He, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAayuHBIX OOIIECTB, U
nyO/IMYHO  TIPe/CTaBAATh  IIO/IyUYeHHbIe  pe3y/bTaThl HA  YYEHHUECKUX

KOH(epeHLUsIX;

yMeHUe OlleHHWBaTh 3THUYEeCKHe acCreKTbl COBPeMEHHBIX MCC/efloBaHH B 00/1acTH
buonoru U MeguLMHBI (KJIOHMPOBaHWe, HWCKYCCTBEHHOE OIUIOAOTBOpEHNe,

HalipdBJ/IEHHOE M3MEHEHNWE I'€HOMd U CO34daHHNE€ TDAHCTE€HHBIX OpFaHI/IBMOB);

yMeHUe OCYIIeCTBIASTb OCO3HaHHBI BbIOOD Oyayiieil mpodeccroHaIbHON
JesiTe/IbHOCTU B 00/1acTy O10/IOTUH, MeAULIMHBI, OMOTeXHOJIOTHH, BeTepHuHapuH,
CeJIbCKOTO XO035MCTBa, MULLEBOW MPOMBIILIIEHHOCTH, YTAyOnsTh Mo3HaBaTe/IbHbIM
WHTepec, HallpaB/IeHHbIM Ha 0CO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccru u
npoZio/bKeHWe  Ouosioruueckoro 0obOpa3oBaHUSI B OpraHM3alusiX CpegHero

HpO(l)ECCI/IOHaJ'ILHOFO M BBICIIIET'O 06p&30BaHHH.

[TpemMeTHBIE pe3y/bTaThl OCBOeHHsI yueOHOro rpeaMera «buosorusi» B 11

K/acce OJOJ/KHBI OTPaXKaTh:

cchopMHUPOBAHHOCTh 3HAHWM O MeCTe U POJId OMOJIOTHM B CUCTEME eCTeCTBeHHbIX
HayK, B (D)OpMHPOBaHWU COBPEMEHHOW eCTeCTBEHHO-HayUHOW KapTWHbI MHpa, B
M03HAHWM 3aKOHOB TIPHUPO/bI M PEIIeHUH 3KO0JIOTHUeCKUX TTpo0JieM uesioBeuecTBa,
a TakKe B pelleHWH BOIPOCOB palMOHaIbHOTO MPUPOAOIIONb30BaHUs, U B
dbopMHpOBaHNY 1[€HHOCTHOTO OTHOIIIEHHs K TIPHUPO/ie, OOIeCTBY, UeIOBEKY, O

BKJIaZie POCCUMCKUX U 3apyOe)KHBIX YUEHBIX-OMO0/I0TOB B pa3BUTHE OUOIOTUM;

yMeHHe B/aJileTh CUCTeMOW OHOJOrvuueckuxX 3HaHWM, KOTopasi BK/IIOYaeT
orpefie/ieHUs M TIOHMMaHHe CYIHOCTHM OCHOBOMOJAratoiyx Ouomoruyeckux
TEDMUHOB M TIOHATUN (BUJ, 3KOcucTeMa, Ouocdepa), Ouosiornueckue Teopuu

(oBostoLioHHas Teopusi Y. JlapBuHa, CUHTeTUUYeCKasi TeOpUsi SBOJIIOLIUU), YUeHUsT



(A. H. CeBeprjoBa — 0 MyTsAX ¥ Harpas/eHUsx 3Bomonnd, B.. BepHagckoro — o
6uocdepe), 3akoHbI (TeHeTHMueckoro paBHOBecus [Ik. Xapau u B. BailinOGepra,
3apojpiieBoro  cxozctBa K. M. Bbspa), mpaBwia (mMunumyma FO. JInbuxa,
5KOJIOTUYECKOM TMUpPaMU/bl SHEPruM), TrumnoTe3bl (rumoTe3a «Mmupa PHK»

Y. I'unbepta);

yMeHHe BJlaJileTb OCHOBHbIMU METO/IaMM Hay4YHOTO TMO3HAHUSI, UCI0Jb3yeMbIMU B
OUOMOTUeCKUX WCCIeJOBAaHUSIX JKUBBIX OOBEKTOB W SKOCHUCTeM (OruvcaHUe,
nu3MepeHue, Hab/rOZileHWe, SKCTIepUMEHT), crocobaMy BbISB/IEHUSI U OLIEHKU

dHTPOIIOT'€HHbIX W3MeHeHU! B TIpupoze;

yMeHUe BbIZIeJISITh CYI[eCTBeHHbIe TIPU3HAKHU: BUZIOB, OMOTe01leHO30B, 3KOCHUCTEM U
6uocdepsl, CTaOUIM3UPYIOIIETO, ABWKYILETO U pa3phIBAIOIEr0 eCTeCTBEHHOTO
oTrOopa, a/oNaTpUyeckoro M CUMMATPUUECKOTO BH000pa30BaHUs, BJIHSHUS
OBWDKYIIIUX CH SBOMIONMM Ha TeHO(MOH[ TOMy/ISIUH, TPUCTIOCO6IeHHOCTH
OpraHM3MOB K cpefie 0OOWTaHWs, UepelOBaHUs HallpaBJeHUA SBOJIOLUH,

KPYTroBOpPOTda BEIIECTB U ITOTOKd SJHEPIHU B SKOCUCTEMAX]

ymMeHHne YCTdHABJ/IMBATb B3dMMOCBA3U MEXy rmponeccamMu 3BOJIIOINH,
ABWDKYIIIMMH CHW/IdMKW dHTPOIIOreHe3d, KOMIIOHEHTdAMH PpPd3/IMYHBIX 3KOCUCTEM M

TIPUCIIOCOOIEHUSIMUA K HUM OPraHU3MOB;

yMeHUe BbISIBJISIT OT/IMUNTE/TbHBIE TIPU3HAKH XKUBBIX CUCTEM, TTPUCTIOCO0/IEHHOCTh
BUJOB K cpefe o0OuTaHWs, abUOTHMUeCKUX U OHOTUUECKHUX KOMITOHEHTOB
9KOCHUCTeM, B3aMMOCBsI3eM OpraHu3MOB B COOOIIecTBaX, aHTPOMOTeHHbIX

M3MeHeHUH B SKOCUCTeMax CBOeU MEeCTHOCTH;

ymeHHne HCIIOJ/Ib30BATH COOTBETCTBYHOIIIHE dPT'YMEHTHI, 6I/IOJ'IOI"I/I‘-IECKYI-O
TEPMHUHOJIOTUIO U CHUMBOJIMKY [JI OO0Kd3dTe/IbCTBa POACTBa OPrdHM3MOB Pd3HBIX
CHUCTeMaTUYEeCKHUX I'PYIII, B3daMMOCBA3MW OPraHU3MOB U Cpelbl O6I/ITaHI/IH, eIMHCTBA
qye/JIoBeyeCKuX pdc, HGO6XO,Z[I/IMOCTI/I COXpdHEHUA MHOFOO6]_)¢’:131/IH BUJOB U

9KOCUCTEM KaK YC/I0BUS COCYLIeCTBOBAHUSI TIPUPO/bI U UeI0BEUeCTBa;



YMeéHHe pellaTb Ou1oJ/IoruuecKue 3a/1auy, BBIABJ/IATH IIPUYMHHO-C/IeICTBEHHBIE
CBA3U MeXOy uccielqyeMbIMHU OMOIOrMUeCKUMU IponeccaMu M sIBJIEHUSIMMU, [1€/1aThb

BbBIBOJbI Y ITPOTHO3bI HA OCHOBAHWH TTO/TYYE€HHBIX PE3YJ/IbTATOB;

yMeHUe BBITOHATE JlabopaTopHbIe U MpakTUueckue paboTel, cOO/0AATh MpaBuia

1ipu paboTe c yueOHBIM U 1ab0paTOpPHBIM 000PYI0BaHUEM;

yMeHUe BbIIBUTaTh TMIOTE3bl, POBEPSTh UX 3KCMEePUMEHTaTbHbIMUA CPeCTBaMH,
dbopmynupysl 1je/ib UCCAe[0BaHUsl, aHATU3UPOBAaTh MOJydeHHbIe pe3y/bTaThl U

JlefiaTh BbIBO/IbI;

YMEHHEe y4YaCTBOBaTb B yueOHO-MCC/Ie[JOBaTe/IbCKOM pabore 10 OHoIOruy,
5KOJIOTMA U MeJIULHe, TPOBOIMMOM Ha 0a3e LIKOJIbHBIX HAyYHBLIX OOIIECTB, U
nyOMMUHO — TIpeJCTaBAATL  TOJy4YeHHble  pe3y/ibTaThl Ha  YUYEHHMUECKUX

KOH(epeHI1sX;

YMeéHHe OLl€eHHMBATb I'MIIOTE3bl U TEOPHUH O IMPOUCXOXAEHHH >XMU3HM, UYe/I0BEKd U
ye/JIoBeyeCKuX pdcC, O IIpUYMHAX, TI0C/IIeACTBUAX H criocobax rmpeaoTBpalleHrs

r7100a/IbHBIX M3MeHeHU B brocdepe;

yMeHUe OCYIIIeCTB/IATb OCO3HAaHHBIM BbIOOD Oyayiieil mpodeccroHaTEHOM
JesiTeJIbHOCTU B 00/1aCTH OGMOIOTHH, 3KOJIOTHH, IPHUPO/0TI0/Ib30BaHUs, MeJULIMHBI,
OUOTEeXHONOTUH, TICUXOJIOTHH, BeTepUHApWH, CelbCKOTO XO3sIMCTBa, MHIIeBOMN
TIPOMBIILIZIEHHOCTH, YI/IyOJ/iATh TI03HaBaTebHBI WHTEpeC, HarpaBeHHbIM Ha
OCO3HaHHBIM  BBHIOOp  COOTBETCTBYMOIIEeM  mMpodeccud U MPOJAOKEHHUEe
buosiornueckoro obpa3oBaHusi B OpraHU3aldsx CpefHero rnpodecCcuoHaNIbHOTO U

BBICITIEr0 0Opa30BaHUS.



TEMATHNYECKOE IVNTAHUPOBAHUE

10 KJ/TACC
Ne |HavmeHOBaHHe pa3fiesioB U TeM Mporpammsbl |KosmyecTBo yacos OJIEKTPOHHbIE (uudpoBbie)
/1 Bcero [KoHTpo/ibHBIE [IpakTrueckue obpa3oBaresibHbIe PeCypChl
pPaboTEI paboThI
1 buonorus Kak Hayka 3 bubnmoreka 11OK https://m.edsoo.ru/
2 JKuBbIE CUCTEMBI U UX U3yUeHHe 4 bubmoTeka 11OK https://m.edsoo.ru/
3 buosniorust KieTku 4 0.5 bubmoreka LIOK https://m.edsoo.ru/
4 XyMHUUecKasi OpraHu3arus KieTku 12 1 bubmoteka LIOK https://m.edsoo.ru/
5 CTpoeHue U (PYHKLMU KIETKA 10 2 bubmoTteka LIOK https://m.edsoo.ru/
6 OOMeH Bell|eCTB | MpeBpailjeHre 3Hepruu B|11 1 1 bubmoTeka 11OK https://m.edsoo.ru/
KJ/IeTKe
7 HacnenctBeHHast vH(popMarus ull 0.5 bubnuoreka LIOK https://m.edsoo.ru/
peanu3alysi eé B KeTKe
8  |PKusHeHHBIN LUK/ KJI€TKU 8 1 bubmoTeka LIOK https://m.edsoo.ru/
9 CtpoeHue U (PYyHKI[MY OPraHU3MOB 19 1.5 bubnmoreka LIOK https://m.edsoo.ru/
10  [Pa3aMHOXeHHe U pa3BUTHE OPraHW3MOB 10 1 1.5 Bbubsmoreka LIOK https://m.edsoo.ru/
11 |[l'eHeTuKa — HayKa O Hac/e/ICTBEHHOCTH u[4 0.5 bubmmoreka LIOK https://m.edsoo.ru/



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HavimeHOBaHUe pa3fesioB U TeEM ITPOTrPAMMBI

KonuuecTBo yacoB

OJIeKTPOHHBIEe

(uudpoBsbie)

/T Bcero |[KoHTpoO/ibHEIE [IpakTyeckue obpa3oBare/ibHbIe peCypChl
paboTHI paboThI

13MeHUUBOCTU OPraHK3MOB
12 |3aKOHOMEpHOCTH HaC/IeICTBEHHOCTH 12 1 bubmoTeka [1OK https://m.edsoo.ru/
13  |3akOHOMEepHOCTU U3MEHUUBOCTH 8 1.5 bubmoreka LIOK https://m.edsoo.ru/
14  ['eHeTHKa uesOBeKa 5 1 0.5 bubmoTeka 11OK https://m.edsoo.ru/
15 |Cenexiusi opraHu3MOB 6 1 bubmoreka LIOK https://m.edsoo.ru/
16 |buoTrexHo/IOTHS U CUHTeTUUeCKasi 6ronorus |6 bubmoTeka LIOK https://m.edsoo.ru/
17  |Pe3epBHOe Bpemsi 3 1 bubnmoreka LIOK https://m.edsoo.ru/
OBIIIEE  KOJIMHECTBO YACOB TIO[136 (4 13.5
[MTPOT'PAMME

11 K/TACC


https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

Ne |HaumeHOBaHMe pa3/enoB U Te€M MPOrpaMMbI KosmnuecTBo yacoB DeKTPOHHbIE (uudpoBsbie)

/T Bcero [KontposibHble  [[IpakThueckue  |[0Opa3oBaTesibHbIE PeCypChI

paboThI paboTHI

1 |3apoxzeHue 51 pasBuTHe 5BOJIIOL[MOHHBIX|10 bubmoTeka HOK]
Tpe/iCTaB/IeHU B OMOIOrUH https://m.edsoo.ru/

2 MUKpO3BOJIIOLIUA U €€ pe3y/bTaThl 20 2 bubnmoTeka OK]

https://m.edsoo.ru/

3 |[Makpo3BOIIOLMA U eé pe3y/ibTaThl 12 1 bubnmorteka HOK

https://m.edsoo.ru/

4  IIpoucxoxJeHue U pasBUTHe )XKU3HU Ha 3emiie 18 1.5 bubmioTeka HOK]

https://m.edsoo.ru/

5  [IIpoucxoxzeHue yejioBeKa — aHTPOIIOTreHe3 15 1 1 bubnmoTeka HOK

https://m.edsoo.ru/

6 |JKojsiorMsi — Hayka O B3aWMOOTHOLLEHHUsX|8 0.5 bubmmoreka HOK
OpraHu3MOB UM HaJOpPraHW3MEHHBIX CUCTEM C https://m.edsoo.ru/
OKpY>Karollier cpesion

7  |OpraHusMmbl U cpejia 0OUTaHUS 12 1.5 bubmoreka LOK

https://m.edsoo.ru/

8 |9konorvs BUJOB U TOMYISLUN 12 0.5 bubmoTeka HOK]



https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/
https://m.edsoo.ru/

HavimeHOBaHUe pa3fesioB U TeEM ITPOTrPAMMBI

KomuecTBO uacoB

O/1eKTPOHHbIe (umdpoBsble)

/T Bcero [KontposibHble  [[IpakThueckue  |[0Opa3oBaTesibHbIE PeCypChI
paboThI paboTHI

https://m.edsoo.ru/

9  |9kosorus coob1IecTB. IKOIOTUUeCKUe CHCTEMBI 15 0.5 bubmoTeka LOK
https://m.edsoo.ru/

10 |buocdepa — rinobanbHasi 3KOCKCTEMA 10 1 bubmoTeka HOK]
https://m.edsoo.ru/

11 |YenoBek u OKpyskaroljas cpesa 10 bubnoTeka HOK]
https://m.edsoo.ru/

12 |Pe3epBHOE Bpems 28 bubmoreka LOK
https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME {170 |3 7.5



https://m.edsoo.ru/
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJ/IBHOI'O
IMPOLIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA
buosiorus: O6ijas 6uonorus. YriayOsieHHbIM ypoBeHb. 10 kjmacc: yuyeOHUK /
B.b.3axapos, C.I''MawmonToB, H..ConuH, E.T.3axapoBa - Mocksa: [poda, 2017
buonorus: O6iiast 6uosorus. YrayOsieHHbIM ypoBeHb. 11 kmacc : yuebnuk / B.B.

3axapos, C.I'. MamonToB, H.U. ConuH, E.T. 3axapoBa - Mocksa: /Ipoda, 2017

METOJNYECKHNE MATEPHUAJIbI V151 YUUTEJIA

[ToypouHble maHbl K yueOHWKY "Buosorusi: 10 - 11 kmacc. YrayGreHHBbIH
ypoBeHb. .b.3axapoB"

IIN®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBHI U PECYPCBHI CETU
NHTEPHET

https://content.edsoo.ru/lab/ -  VIHTepakTHWBHble  BUpTyajbHble  MOCOOHs
https://www.yaklass.ru- fIKmacc — o06pa3oBarenbHBIi  HWHTEPHET-PECypC
https://allbest.ru/biolog.htm- caliT o 6GHO/IOTMUECKMX OTKPBITHSIX M HOBOCTSX B
Hayke

https://biologylib.ru/catalog/ - 3/1eKTpoHHbIE KaTaiord y4eOHWUKOB IO OMOIOTHU
https://resh.edu.ru - 3/IeKTPOHHbIE pecypchl YPOKOB

https://fgis-moja-shkola - 5/IeKTPOHHbIE pecypchl YPOKOB



