MHWHUCTEPCTBO IMPOCBEIIEHUS POCCUICKOM ®EIEPAIINN

MBOY Uaanckasa COLI Ne2
PaccMoTpeHo: MpuHATO «YTBEPXKAAID»
Ha MeToMYeCKOM COBETE Ha 3acefjaHu1W nefarornyeckoro coseta anpektop MBOY «MnaHckas COLLI Ne 2»
MBOY «WnaHckas COLL No2» npotokon No. B.B.bpyceHko
NPOTOKO/ No oT 2020r. npukas Ne
oT 2020r. oT 2020r.

MoanncaHo undpposoi
NoAnNUCbIo:
MYHULIMINANTbHOE
BIOAKETHOE
OBLLEOBPA3OBATE/IbHOE
YYPEXOEHWUE "MNAHCKAA
CPEOHAA
OBLLEOBPA3OBATE/IbHAA
LLIKOJTA Ne 2"

PABOYAS TIPOTPAMMA
(ID 2767769)

yueOHoro npeamera «buosiorus. Yriay0JieHHbIH YPOBECHB)

Aana obyyarowmxca 10 —11 knaccos



MNMOACHUTEJIBHASA 3AITUCKA

Mporpamma no yyebHomy npeameTy “"buonorus” (ganee - 61on0rusa) Ha ypoBHe CpefHero
o6Lero obpasoBaHna paspaboTaHa Ha ocHoBe PefepasibHOro 3akoHa OT 29.12.2012 Ne 273-d3
«06 o06pa3zoBaHMM B Poccuiickoin Pepepauun», ®roC COO, KoHuenuuu npenogaBaHuUs
yy4ebHOro npesfmeta «bMonoOrua» 1 OCHOBHBIX MOMOXEHUI (efepasibHON paboyeit Nporpammbl
BOCMUTaHWS.

YuebHbll npegMeT «buonorns» yrny6néHHoro yposHsi M3ydeHus (10-11 Knaccbl)
ABNAETCSA O4HWM M3 KOMMOHEHTOB NPeAMETHON 061acT «ECTECTBEHHO-HAYUHble NPeAMETbI».
CornacHo nonoxeHuam @®rocC COO npodunbHble Yy4yebHble NPeAMeTbl, M3y4vaemble Ha
yrnyo6néHHOM YpPOBHE, SBNAKOTCA CNOCO60M AnddepeHLmaLmm 06y4eHNs Ha YPOBHE CPeHero
ob6Lero obpasoBaHus M Mpu3BaHbl 06eCreYnTb NPeeMCTBEHHOCTb MeXAY OCHOBHbIM OOLLMM,
CpefHUM 06WMM, CpefHUM MNPOMecCUOHaIbHbIM U BbICLLIMM 06pa3oBaHueM. B TO e Bpems
KaXKAbIV U3 3TUX YYeBHbIX NPeAMETOB JO/MKEH ObITb OPUEHTUPOBAH Ha NPUOPUTETHOE PeLLeHMne
06pa3oBaTe/ibHbIX, BOCNUTATE/IbHBIX WU Pa3BMBAIOLLMX 3afay, CBA3aHHbIX C MPOogopueHTaLmel
obyvaloLmxcs 1M CTUMY/NMPOBaHMEM WHTepeca K KOHKPETHOM 061acTU HayyHOro 3HaHus,
CBSI3aHHOI0 C 6KuoNornen, MeauUUHOW, 3KOMOTUEN, MCUXONOrMeR, CNOPTOM WM BOEHHbLIM
Lenom.

Mporpamma no yvye6HOMY npeameTy "buonorna™ faét npeacTaBneHne 0 LUen U 3agadax
n3ydeHnst y4ebHOro npegmeTa «bronorusa» Ha yrnyo6néHHoOM ypoBHe, onpeaenseT 0ba3areibHoe
(MHBapvaHTHOE) NpeAMeTHOe COAepXKaHue, ero CTPYKTypupoBaHMe MO pasfenaMm U Temam,
pacrpefefieHve no Kiaccam, PEKOMEHAYET Mocnef0BaTe/IbHOCTb U3YYeHUs y4ebHOro Matepuana
C YYETOM MEXNPeAMETHbIX W BHYTPUMPEAMETHbIX CBA3eM, NOrMKU Y4ebGHOro npouecca,
BO3PaCTHbIX 0CO6eHHOCTel obyvatowmxcs. B nporpamMme no 6monorun peanv3oBaH NPUHLMN
MPeemMCTBEHHOCTU C W3y4yeHWeM OMOMOTMM Ha YPOBHE OCHOBHOIO 06Llero o06pasoBaHus,
bnarogapa 4eMy MNPOCMATPMBAETCA  HaMpaB/eHHOCTb Ha  Mocfefytolee  passuTve
OMONOrNYECKUX  3HAHWIA, OPUEHTMPOBaHHbLIX Ha (OPMMPOBaHME eCTeCTBEHHO-HAY4YHOro
MMPOBO33PEHNSA, 3KOMOMMYECKOr0 MbILIEHMS, NPeACTaBNeHNn 0 340POBOM 06pase XXM3HU, Ha
BOCNUTaHME 6epeXKkHOro OTHOLLUEHUA K OKpYXXatollel MpupogHoW cpege. B nporpamme no
Oronornm TaKxXe MokasaHbl BO3MOXHOCTU Yy4ebHOro npegmeta «buonorus» B peanusauuu
Tpe6oBaHuit ®FOC COO K NnaHWPYeMbIM SIMYHOCTHbLIM, METanpPeaMETHbIM N MPeAMETHbLIM
pesynbTataMm 06ydYeHUs M B (POPMMPOBAHMM OCHOBHbLIX BWAOB Y4eOHO-NO3HABATEbHOW
[eATeNbHOCTN 06y4YaloLmMXCcs MO OCBOEHUIO COAepyKaHus O6MONornmyeckoro obpas3oBaHuA Ha
YPOBHe cpefHero o6Lero o6pasoBaHms.

YuebHblil npegMmeT «bMONOrMsa» Ha ypoBHe CpefHero o6Llero obpasoBaHWs 3aBepLuaeT
oronornyeckoe obpasoBaHNe B LLKO/E Y OPUEHTUPOBAH Ha pacluMpeHune 1 yriybneHne 3HaHWIA
00y4aloWMXCA O D>KMBOW NPUPOAE, OCHOBaX MOMEKYNSPHOM W KNETOYHON 6ronormum,
3aM6pMoNornum 1 61UONOTUN PasBUTUS, TEHETUKM, Cenekumn, GUOTEXHONOMNK, 3BOJTHOLNOHHOMO
YUYEHNSA 1 3KONOTUN.

M3yyeHune yyebHOro npeameta «buonoruns» Ha yrny61eHHOM YpOBHE OPUEHTMPOBAHO Ha
MOArOTOBKY 0Oy4aloWmMxcs K NocnefytollemMy nonyyvyeHUo OMONOrMYecKoro 06pasoBaHuA B
By3aX M OpraHusaumsax CpefHero npopeccroHaibHOro obpasosaHua. OCHOBY ero cofepyxaHus
COCTaBNsieT cucTeMa OMONOrMYECKUX 3HAHWUIA, MONYYEHHBIX NPU M3Y4YeHUU O6ydvaroLmMmncs
COOTBETCTBYIOLUMX CUCTEMATMYECKUX pa3fenoB OMOMOrMM Ha YpPOBHE OCHOBHOMO 06LLero
obpasoBaHus, B 10-11 knaccax 3Tu 3HaHWS NMOJyyatoT pasBuUTUe. Tak, pacLUMpeHbl U YrayoeHbl
OMONOrnYecKne 3HaHWA O PacTeHMAX, XKMBOTHbIX, rpmbax, GakTepusax, opraHu3Me 4YenoBeka,
00LUMX 3aKOHOMEPHOCTAX XKU3HW, [OMONHUTENIbHO BK/IHOYEHbI OMOMOrMYecKne CBeAeHUs



MPUKNALHOrO U MOWMCKOBOr0O XapakTepa, KOTOPble MOXHO MCMO/b30BaTb KaK OPUEHTMPbI A/1S
nocnegytoulero Bbibopa npoteccun. Bo3moxHa TakkKe UHTerpaums 61Monornyecknx 3HaHui ¢
COOTBETCTBYHOLLMMUN 3HAHWAMMW, NONYYEHHBIMU 00YHaOLLMMUCA MPU U3YHEHUN (IU3UKK, XUMUN,
reorpauu n mateMaTmKm.

CTpyKTypa nporpammbl no yyebHOMY npeameTy “Buonorua™ oTpaxaeT CUCTEMHO-
YPOBHEBbLIN W 3BO/MOLMOHHBIA MOAXOAbI K U3ydeHUo 6uonornm. CornacHoO UM, M3yyaroTcs
CBOWCTBA 1 3aKOHOMEPHOCTU, XapaKTepHble A5 XMBbIX CUCTEM PasHOro YPOBHSA OpraHu3aumu,
3BOJIIOLMN  OPraHWYeckoro Mupa Ha 3emie, COXpaHeHus OMONOrMYeckoro pasHoobpasus
nnaHeTbl. Tak, B 10 Knacce m3y4atOTCH OCHOBbI MOJSIEKYNAPHON W KIETOYHOW 6Gumonorum,
3M6pMoIornn 1 BUONOrNN PasBUTUSA, TEHETUKN N CeNneKLnn, BUOTEXHONOTUN N CUHTETUYECKOM
ouonornn, akTyasM3mMpyroTcs 3HaHUA obydvarolyxca no 60TaHWKe, 300/10rMK, aHaTOMUW,
(hnsnonormn yenoseka. B 11 knacce n3y4aroTCH 3BONIOLMOHHOE YUYEHWE, OCHOBbI 3KOIOTUN Y
yyeHue o buocdepe.

YuebHbIli npeameT «buonorns» npu3sBaH 06ecrneunTb OCBOEHME OByvaroLmmmcs
OMONOrNYeCcKUX TEOpUA W 3aKOHOB, WAEW, MNPUHLMMNOB W MpaBW, fnexawmx B OCHOBE
COBPEMEHHOW eCcTeCTBEeHHO-Hay4YHOM KapTUHbl MWpa, 3HAHWA O CTPOEHWMM, MHOroobpasuv u
0COOEHHOCTAX KNEeTKW, OpraHusMa, nonynsauuMm, 6uoLeH03a, 3KOCUCTEMbl, O BblAaroLmMxca
HaYUHbIX [LOCTUXKEHWSAX, COBPEMEHHBIX WCCMEAOBaHUSAX B OMONOrMW, MPUKNafgHbIX acrekTax
OMONOrNYeCKNX 3HaHWIA. [18 pa3BUTUA U NOALEPXKaHUS MHTepeca 06ydatowmxcs K 61onorum
Hapsagy CO 3HaYMTeNIbHbIM 06BEMOM TEOPETUYECKOro MaTepuana B CoAepXXaHun nporpammebl no
6ronornm npefycMOTPEHO 3HAKOMCTBO C MCTOPME CTaHOBMEHWS U Pa3BUTUS TOW WU UHOM
o6nactu 61MoNorMmn, BKIaLOM OTEYECTBEHHBIX 1 3apYyOEXHbIX YUYEHbIX B PELUEHWE BaXKHEMLLNX
OMONOrNYECKMX N 3KOSTOMMYECKMX Npobem.

Llenb n3yyeHms yyebHoro npegmeta «buonorns» Ha yrny6néHHOM ypoBHe — OBfafieHue
00y4alOWMMUCA 3HAHUAMU O CTPYKTYPHO-(YHKUMOHANIbHOW OpraHn3auuy XXMBbIX CUCTEM
pa3HOro paHra v nNpuobpeTeHe YMeHWA NCNOMb30BaTb 3TN 3HaHUA B (HOPMUPOBAHMN UHTepeca
K onpeaenéHHo 06nactu NpoecCnoHaIbHOM AesATeNbHOCTU, CBA3aHHOM C 6UONOrnen, um K
BbIGOPY Y4eOHOro 3aBefjeHns 413 NPOLO/MHKEHNS BMONOrMYecKoro 06pasoBaHms.

JOCTMXEHMEe Lienn n3ydeHuns yyebHoro npegmeta «buonorms» Ha yrny61éHHOM YpPOBHE
06ecreyrBaeTCcs peLleHemM CneayroLwmnx 3agay:

OCBOEHMe  0Oy4valolmMMuca  CUCTEMbl  BMOMOTMYECKUX  3HAHWA: 006  OCHOBHbIX
OMONOrNYeCKNX TEopUsX, KOHLEMUUsAX, rnrnoTesax, 3aKoHax, 3aKOHOMEPHOCTAX W npaBunax,
COCTaBNAOWMX COBPEMEHHYK)  ECTECTBEHHO-HAayYHYK KapTUHY Mupa; O  CTPOEHUM,
MHOroo6pasny 1 0COBEHHOCTAX BMONOrMYeckuX cuctem (KneTka, opraHusmM, nonynsauus, Bug,
bvoreoueHo03, 6uocepa); O BblAAIOLWMXCA OTKPbITUAX U COBPEMEHHbLIX WCCNEef0BaHUAX B
6ronoruu;

O3HaKOM/eHMe  obOyvarowmxca € MeTofaMu  MO3HaHWs  KMBOM  NPUPOAbI:
“ccnesoBaTeIbCKUMM MeToAaMM 61ONOrNYeCKNX HayK (MOIEKY/ISPHON U KNETOYHOIN 61onoruu,
3aM6pMoNoruM 1 GUONOrMM PasBUTUS, TEHETUKN U CeNeKLUn, BUOTEXHOOMMU N CUHTETUYECKOW
ouonoruy,  NaneoHTONOrMK,  3KONOTUW);  MeTOAaMu  CaMOCTOATE/IbHOro  MPOBeLeHUS
OMoNorMyecknx uccnefoeaHnini B nabopatopum uM B npupoge (HabnogeHuwe, U3MepeHue,
3KCMEPUMEHT, MOLe/IMPOBaHue);

OB/aZieHne 06yYatoLWMMUCA YMEHUAMMW: CaMOCTOATE/IbHO HaXOAWUTb, aHaIM3MpoBaTb U
MCNO/b30BaTb GMONMOrNYECKYHO MH(OPMALLMIO; NOMb30BATLCA GMONOrMYECKON TEPMUHONOTUEN 1
CYMBO/IMKOW;  YCTaHaBNMBaTb CBA3b  MeXAy pas3BuTMeM OGuoforMM M CouManbHO-
9KOHOMUYECKMMU N 3KOMOTMYECKUMM Npob/ieMamMy YenoBeyvecTBa; OLeHMBATb MOCNeACTBUS



CBOE/ [eATeNbHOCTM MO OTHOLUEHWMIO K OKpY)Xatollein npupoaHOi cpefe, COOCTBEHHOMY
340POBbI0 M 3[0POBbID  OKPYXKAKOLMX /tOfei; 060CHOBbIBAaTb U CO6GMOAATL  Mepbl
NPOPUNAKTUKMA MHDEKLMOHHBLIX 3a60/1eBaHUIA, NpaBuaa NoBefeHWst B NPUpoLe 1 obecneyeHms
6€30MacHOCTM COBCTBEHHON XXM3HEAEATENbHOCTU B UPE3BbIYaHbLIX CUTYaUMSX MPUPOLHOro M
TEXHOrEHHOr0 XapakTepa, XapaKTepu3oBaTb COBPEMEHHbIE Hay4yHble OTKPbITUA B 061acTu
6ronoruu;

pasBuTVe Y 06YyYatOLMXCA MHTENNIEKTYaNlbHbIX U TBOPYECKMX CMOCOOHOCTEN B npoLecce
3HAKOMCTBa C BblJAtOMMMNCS OTKPbITUSMUA M COBPEMEHHbLIMW UCCNEA0BaHUAMM B GMonorum,
pellaeMbiMy €0 nNpobniemMamu, MeTOAONOrMein BUONOrMYECKOro UCCnefoBaHUs, NPOBeLeHNS
9KCMEPUMEHTa/IbHbIX  UCCMEeL0BaHWA, peLleHns  BMOMorMyeckux 3agad, MOoAennmpoBaHus
OMON0rMYeCKNX 06EKTOB 1 NPOLLECCOB;

BOCMMTaHMEe y 06YyYatoLMXCA LLEHHOCTHONO OTHOLLEHWS K XXMBOI NPUPOAE B LIENOM U K
OTAeNbHbIM €& 00bekTaM W ABNEHMAM; (OPMMPOBaHME 3KOMOMMYECKOW, TEeHETUYECKOWA
rpamoTHOCTW, OOLLE KynbTypbl NOBeAEHWS B NPUPOAE; WHTErpaumMm ecTecTBEHHO-Hay4HbIX
3HaHWIA;

nprobpeTeHne 00yYatoLWMMMCA KOMMNETEHTHOCTM B paLMOHa/IbHOM NPUPOLON0b30BaHUN
(cobniogeHve npaBu NOBEAEHWA B MNPUPOAe, OXpaHbl BWAOB, 3KOCUCTEM, 6GMOCHepbI),
COXpaHeHMN COOGCTBEHHOrO 340pPOBbSI U 3[0POBbA OKpYXalolwmx nogeii (cobnogeHns mep
NpounakTMKM  3aboneBaHnii,  obecrieyeHne  6E30MACHOCTU  XKM3HEAEATeNbHOCTM B
ype3BblYaiHbIX CUTYaLMAX NPUPOAHONO N TEXHOFEHHOr0O XapaKTepa) Ha OCHOBE WCMO/b30BaHNS
OMONOrNYECKNX 3HAHWI 1 YMEHWIA B NOBCEAHEBHOM YXU3HW;

cO3faHune YCMOBWIA [AN1i  OCO3HaHHOro BblGOpa OOy4YaOWMMUCA WHAUBUAYANbHOW
06pa3oBaTe/IbHON  TPaeKTopMK, CMOCOOCTBYHOLLUE MOCNefyroweMy npogecCuoHaibHOMY
CamMoOnpeseneHnto, B COOTBETCTBUM C WHAMBUAYA/IbHBIMUA MHTEPeCaMn M MNOTPEOHOCTAMM
permoHa.

OO6LLee 4MCno 4acoB, OTBEAEHHbIX Ha U3ydeHWe 6MOoNorMn Ha yriy6/eHHOM YpOBHE
cpefHero obulero obpasosaHus, cocTtaenfeT 204 yvaca: B 10 knacce — 102 vaca (3 4yaca B
Heaento), B 11 knacce — 102 yaca (3 yaca B HefleNto).

OT60p oOpraHu3auMoHHbIX  (hOpM, METOLOB W  CPeAcTB  0bydeHWs  6ronorum
OCYLLECTB/AETCA C YYETOM CMEeUUUKN ero coaepXaHns v Hanpas/eHHOCTU Ha NPOAOIKEHME
OMOoNorMyeckoro 06pasoBaHNsA B OpraHM3aumsx CpeaHero npogecCUOHasIbHOr0 W BbICLUErO
0bpa3oBaHus.

O6s3aTeNlbHbIM YCNoBMEM MpK 00ydYeHUn BMonoruy Ha yrnybnéHHOM YpoBHe SBNSeTCA
NnpoBedeHMe abopaToOpPHbIX M MPaKTUYeCKMX paboT. Takke YyyacTve O0Oyvarolmxcs B
BbINOMIHEHUM  MPOEKTHbIX W Yy4eBHO-UCCNeaoBaTeNbCKUX — PaboT, TemaTuka KOTOpbIX
onpefenseTcs y4yMTeneM Ha OCHOBE WMEHLMXCA MaTepuasibHO-TEXHUYECKUX PEeCcypcoB U
MECTHbIX MPUPOAHbLIX YC/OBUIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

CogepxaHne  nporpaMMbl,  BbIAENEHHOE  Kypcueom, He BXOAUT B MPOBEPKY
rocyaapcTBEeHHOIN nToroeoii attectaumm (FCAA).

Tema 1. Bnonorus kak Hayka

CoBpemeHHas 6uonorus — KomrnaekcHas Hayka. Kpatkas uctopus passutus 6uonoruu.
Buonornueckne Haykm u umsydvaemble UMK NpPo6niembl. PyHAAMeHTa/bHble, MPUKIALHbIE Y
MOWMCKOBbIE Hay4Hble UCCNe[0BaHUSA B BMONOTN.

3HayeHne 6uonoruyv B (HOPMMPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTWHbI
mupa. [podeccun, cBA3aHHbIE C  6MOMOTMed. 3HayeHWe OUMONOrMM B MPaKTUYECKOWA
[eATeNbHOCTU  YenoBeKa: MeAuLUHE, CeflbCKOM  XO3AWCTBE, MPOMBILLIEHHOCTN, OXpaHe
npuUpoabl.

JdemoncTpanuu

MopTpeTbl: ApucTtoTens, TeodpacT, K. JInHHel, XK. b. Jlamapk, Y. dapsuH, Y. Mapsei, I.
MeHpgensb, B. W. BepHaackuii, W. . Maenos, WN. N. Meunukos, H. . Basunos, H. B.
TumodheeB-PecoBckuid, K. YoTcoH, ®. Kpuk, 4. K. benses.

Tabnuupbl 1 cxembl: «CBA3b GMONOTMN C APYTMMI HayKammn», «Cuctema 61M0n0rMyeckmnx
HayK».

TeMma 2. )KuBble cHCTEMBI H UX HU3y4YCHUE

YKvBble cUCTEMbI Kak NpeameT usydeHust 6uonormn. CBOMCTBA XKMUBbLIX CUCTEM: eUHCTBO
XUMUYECKOr0 COCTaBa, [AWUCKPETHOCTb W  LENOCTHOCTb, C/IOKHOCTb M YNOPAL0YEHHOCTb
CTPYKTYpbl,  OTKPbITOCTb, CaMOOpraHu3auus, CamMOBOCMNPOM3BEAEHME,  Pa3LpaXXMMOCTb,
M3MEHYMBOCTb, POCT U pa3BUTHE.

YPOBHN OpraHv3aumy  >XMBbIX CUCTEM: MOJMEKYNIAPHbIA, KNETOYHbIA, TKaHEBbIN,
OpraH13MeHHbI, NonynsALMOHHO-BMAOBOA, 3KOCUCTEMHBIN (6broreoLeHOTUYECKMIA),
GrocepHbIi. Mpouecchl, NPONCXOAALME B XKUBbIX cucTeMax. OCHOBHbIE NPU3HAKWN XXMBOTO.
YKu3Hb Kak (hopma CyLlecTBOBaHMS MaTepun. Hayku, nydatoLme XuBble CUCTEMbI HA PasHbIX
YPOBHSAX OpraHu3aLuu.

M3yueHve XuBbIX cucteM. MeTodbl 6MONOrnyeckoin Hayku. HabnwogeHve, nsmepeHue,
9KCMEPUMEHT, cucTemMaTusaumsi, MmeTaaHann3. [lOHSTME O 3aBUCMMOM W HE3aBUCMMOWA
nepemMeHHoO. [MnaHMpoBaHMe 3KcnepuMeHTa. [locTaHOBKa W npoBepka runotes. Hynesas
runotesa. MoHATME BbIGOPKN 1 eé [LOCTOBEPHOCTb. Pasbpoc B 6MONOrnyecknx gaHHbix. OueHKa
[AOCTOBEPHOCTM MOJYYEHHbIX Pe3ynbTaToB. MPUYMHBI UCKaXKEHUS Pe3y/bTaTOB 3KCMEPUMEHTA.
lMoHATWE CTaTUCTMYECKOrO TecTa.

JdemoncTpanuu

Tabnuubl 1 cxembl: «OCHOBHblE MPU3HAKUA XKWU3HW», «BUONOrnMyeckme CUCTEMbI»,
«CBOWCTBA XXMBOW MaTepun», «YPOBHWN OpraHu3aLMmn >XMBoin Npupoabl», «CTpOeHNe XUBOTHOW
KNeTkn»,  «TKaHW  >KMBOTHbIX», ~ «CWUCTEMbl OpPraHoB  4Ye/IOBEYECKOr0  OpraHu3ma,
«BbunoreoueHo3», «broctepa», «MeToAbl U3YUYEeHUS XXMBOI NPUPOAbI».

O6opyaoBaHuMe: nabopaTopHoe 060pyaoBaHME ANS NPOBEAEHNUS HAONOAEHNI, N3MEPEHWNA,
9KCMEPVMEHTOB.

IlpakTuueckasi padora «/ICNOMb30BaHNE Pa3/IMYHbIX METOAOB MPU U3YYEHUN XMBbIX
cUCTEMD.

Tema 3. buojiorusi KieTku



KneTka — CTPYKTYPHO-(DYHKLMOHAIbHAA eAUHULA YXMBOMO0. CTOpUA OTKPBLITUSA KNEeTKW.
PaboTbl P. 'yka, A. JleBeHryka. KnetouHas teopus (T. LUsaHH, M. LUneligeH, P. Bupxos).
OCHOBHbI€e NOM0XEHUS COBPEMEHHOM KNETOUHOM TEOPUM.

MeTofbl MONEKYNAPHOA W  KNETOYHON OMONOrMK: MUKPOCKOMUSA, XpoMaTorpagus,
aNeKTpogopes, MeTO4  MeyeHblX artoMoB,  Av(epeHLMasbHOe  LeHTpUgyrnposaHue,
KYNIbTUBMPOBaHWE KNETOK. M3yuenue ¢huxcuposanuvix kiemok. DNEKTPOHHAA MWUKPOCKOMUS.
Konghorxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

MopTpeTbl: P. F'yk, A. NleBeHryk, T. LLIsaHH, M. LLineinaeH, P. Bupxos, K. M. bap.

Tabnuupbl 1 cxembl: «CBETOBOW MUKPOCKOM», «ONIEKTPOHHbIA MUKPOCKOM», «l/cTopus
pa3BUTMS METOLOB MUKPOCKONUN.

O6opynoBaHMe: CBETOBOM MUKPOCKOM, MUKponpenapatbl PacTUTESIbHBIX, YXUBOTHbIX WY
baKTepunanbHbIX KNEeToK.

IlpakTHueckass padora «/I3yyeHne MeTOLOB K/IETOYHON 6Guonorum (xpomatorpagus,
anekTpodopes, anddepeHumansHoe LeHTpugyrmposaxme, MNLP)».

Tema 4. Xumnueckas opraHmsanus KJIE€TKH

XMMUYECKMIA cOCTaB KNeTKU. Makpo-, MUKPO- 1 YNbTPaMUKPO3ieMeHTbl. Boga 1 eé ponb
KaK pacTBOpUTeNs,, peareHTa, yyacTuMe B CTPYKTYPUPOBAHUW K/ETKW, Tensioperynsayum.
MwuHepasibHble BELLLECTBA K/IETKM, UX BMONOrnyeckas posib. Posib KATUOHOB M aHWOHOB B K/ETKE.

OpraHuyeckue BeLLecTBa KeTKu. buonornyeckme nonumepsl. benkn. AMUHOKUCNOTHBIA
cocTaB 6enkoB. CTPYKTypbl 6eNKOBO MONEKynbl. IMepBuyHas CTpyKTypa 6enka, nenTugHas
cBA3b. BTopuuHas, TpeTuuyHas, 4eTBEpTUYHAs CTPYKTYpbl. [eHaTypaumsi. CBolicTBa 6GefikoB.
Knaccugukaums 6enkos. Buonornyeckme QyHKUMN 6enKoB. Ilpuonsi.

Yrnesofbl. MoHocaxapuibl, Aucaxapugbl, onurocaxapuibl M nonucaxapugsl. O6LWiA
MnaH CTPOeHMs M (DM3UKO-XMMUYECKMe CBOIMCTBA YrneBOAOB. buonornyeckme yHKUMK
YrneBoz0B.

Nvnugbl.  TvapodunbHO-rMapogobHble  cBoilcTBa.  Knaccugmkaums — nvnungos.
Tpurnnuepwabl, pocdonmnunisl, BOCKK, cTepouibl. bronoruyeckue gyHkumMm nunugos. O6Lwme
CBOWCTBA OMOMOrMYECKMX MeMbpaH — TeKy4yeCTb, CMOCOOHOCTb K CamO3aMblKaHWIO,
nonynpoHMLAeMOoCTb.

HyknenHosble Kucnotbl. AHK 1 PHK. CTpoeHue HYKNeMHOBbLIX KUCNOT. Hykneotuabl.
MpyHUMN KomnnemeHTapHocTW. MpaBuno Yapradda. Ctpyktypa AHK — aBoiiHas cnupasb.
MecToHaxoxaeHue n uonorunyeckue pyHkumn AHK. Bugsl PHK. ®yHkumm PHK B KneTke.

CTtpoeHne monekynbl AT®. Makpoapruyeckue cBssn B Monekyne AT®. bruonormyeckue
(yHKum  AT®. BOCCTaHOBNEHHbIE MEPEHOCUMKM, WX (QYHKUMM B KNeTke. Jpyeue
HYKaeo3uompugochamol (HTD). CekBeHupoBaHvne  AHK.  Memoowr  cenomuxku,
MpPAHCKPpUNmMOMUKU, NPOMEOMUKU.

CTpyKTypHas 6uonorusa: Guoxmmmnyeckme n 6MognsnMyeckme MccnefoBaHMs cocrtasa U
MPOCTPAHCTBEHHOW  CTPYKTYpbl OUOMONEKYN. Mooderuposanue cmpykmypol u  QyHKyuil
OuoMoneKyn u ux Komniekcos. Komnvromephwiii Ousaiin u Opeanuyeckutl Cunmes OUOMONEKYI U
UX HenpuUpoOOHbIX AHANO208.

JeMmoHcTpanun

MopTpeTol: J1. MonuHr, AX. YoTcoH, ®. Kpuk, M. YunkunHc, P. ®paHknuH, ®. CaHrep, C.
Mpy3uHep.

[varpammbl:  «PacnpefeneHve XUMWUYECKMX 3/IEMEHTOB B  HEXMBOW  MPUPOAE»,
«PacnpefeneHne XMMNYeCKNX 3/1EMEHTOB B XKUBOI NPUPOAE».



Tabnuubl 1 cxembl: «lleprogmyeckas Tabnmua XUMUYECKUX 3M1EMEHTOB», «CTpOeHue
MOJSIEKYNbl BOAbI», «BellecTBa B COCTaBe OpraHu3MoB», «CTpOeHWe MOMeKy/bl 6efkay,
«CTpYyKTypbl 6enKoBOM MONEKynbl», «CTPOeHMe MOMEKyn YrnesofoB», «CTPOeHWE MONeKyn
IMNUA0B», «HYKNenHoBble KUCNOTbI», «CTpoeHne Monekynbl AT®»,

Ob6opyfoBaHMe: XMMU4yeckas nocyga v 0bopyaosaHme.

JlaGopaTopHasi pa6ora «O6HapyXXeHMe 6e/TKOB C MOMOLLbH Ka4eCTBEHHbIX peakLmin».

JlabopaTopnas pabora «/iccnegoBaHve HyKNeNMHOBBLIX KUCOT, BbleNeHHbIX U3 KNeTOK
Pa3/INYHbIX OPraHN3MoB».

Tema 5. Ctpoenue n QyHKIMM KJIETKH

Tunbl KMETOK: 3yKapuoTuyeckas n npokapmoTuyeckas. CTPYKTYPHO-(DYHKLUMOHA/IbHbIE
06pa3oBaHmns KNETKN.

CTpoeHMe nNpPOKapnoOTUYECKON KneTkM. KneToyHas CTeHKa 6akTepuil ©  apxen.
OCO6EHHOCTM CTPOEHMS reTepOTPOQHON N aBTOTPOGHON NPOKAPMOTUYECKUX KNETOK. MecTo u
pO/b MPOKAPMOT B 61OLIEHO3aX.

CTpoeHune 1 (hYHKUMOHMPOBAHME 3YKapMOTUYECKOW KNeTKKM. Mnasmatnyeckas MembpaHa
(nnaamanemma). CTpyKTypa nnasmaTuyeckord MembpaHbl. TpaHCMOPT BeEWECTB  yepes
NNasmaTU4Yeckyro MembpaHy: naccuBHbIn (anddysns, obneryéHHas andQysns), aKTUBHBINA
(NepBWYHbLIA N BTOPUYHBIA aKTUBHbLIA TpaHcropT). MonynpoHuuaemocTb MeMbpaHbl. PaboTa
HaTPUR-KanMeBOro Hacoca. SHAOLMUTO3: MMHOLMTO3, (haroumTo3. IK30UMTO3. KneTouHas CTeHka.
CTpyKTypa 1 PYHKLUMW KNETOUYHOW CTEHKM pacTeHWIA, rpn6oB.

Lntonnasma. Unto3onb. Livtockenet. [suxeHue uutonnasmbl. OpraHonibl KIeTKu.
OfHoMembpaHHble opraHoMAbl KMeTKW: aHponnasmarmyeckas cetb (AMC), annapart Fonbmku,
NN30COMbI, UX CTPOEHMe W (PYHKUMKU. B3aMMOCBSA3b OAHOMEMOPAHHbLIX OpPraHoVAOB K/ETKM.
CTpoeHuMe rpaHynsipHOro peTukynyma. Mexanusm wnanpasnenus oOenxkos 6 OIIIC. CUHTe3
pacTBOPUMbIX  6enkoB. CUHTE3  K/IETOYHbIX  MeMOpaH. [nagkuii  (arpaHynspHbIi)
3HA0NNa3MaTUYECKMIA peTUKyNyM. CekpeTopHas (yHKUmMA annapata [onbmku. Moouguxayus
benxoes 6 annapame I onvoxcu. Copmuposxa 6enkos 6 annapame I'onvoocu. TPAHCNOPT BELLECTB
B K/ieTKe. Bakyonu pacTuTesibHbIX KNeToK. KneTouHbli cok. Typrop.

[lonyaBTOHOMHbIE OpraHouibl KIETKA: MUTOXOHAPWUW, nnactuibl. [lpoucxoocoenue
mumoxonopuii u naacmud. Cumouocenes (K.C. Mepeosckosckuii, JI. Mapeynruc). CTpoeHNe U
(OYHKUMM  MUTOXOHAPUA W nnacTug. [lepBUYHbIE, BTOPWUYHbBIE W CNOXHbIE NIACTUAbI
(DOTOCMHTE3MPYIOWMNX  3YKapMOT.  XN0ponaacTbl, XPOMOMAACTbl, JIEAKONAACTbl  BbICLUMX
PacTeHWIA.

Hemem6paHHble opraHomnibl Knetku CTpoeHue U (PYHKLMU HEMEMOPaHHbIX OpraHouioB
KNeTkn. Pubocombl.  Ilpomesicymounvie  uramenmor.  MUKPOPUNAMEHTbI.  Axmuroswvlie
MquO(ﬁuﬂaMeHn’Zbl. MbILLIeYHbIE KNETKW. AKmuno8vie KOMHOHEHMbl HeMbIUEUHbIX KIEeMOK.
MukpoTpyboukn. KneTouHbld LeHTP. CTpoeHWe U [ABWKEHWE XXTYTUKOB U PECHUYEK.
MuKpOTPYOOUKM LmTOMNa3Mbl. LIeHTPUONb. benku, accoyuuposanmuvie ¢ MUKpopuiameHmamu u
Mmukpompybouxkamu. MomopHvle 6eaxu.

Appo. O6onoyKa a4pa, XpPOMaTUH, Kapuonnasma, AAPbILLKA, UX CTPOEHME N PYHKLUN.
FnepHbIin 6enKoBbIA MaTpUKC. MPOCTpaHCTBEHHOE PacrooXKeHNe XPOMOCOM B UHTep(asHOM
aape. dyxpomamun u 2emepoxpomamun. benKn xpomatuHa — TUCTOHbI. /unamuxa adepHou
o0bonouku 8 mumose. Aoepuwiii mpancnopm.

KnetouHble  BK/OYeHMsi.  CpaBHUTE/IbHAA  XapakKTEPUCTMKA  KNeTOK  3yKapuoT
(pacTUTENbHOW, XXUBOTHOW, FPUGHONR).

JdemMoHcTpanuu



MopTpeTsbl: K.C. MepexkoBckuii, J1. Maprynuc.

Tabnumubl 1 cxeMbl: «CTPOEHME 3YKapUOTUYECKOWA KNeTKn», «CTpOeHUe >KMBOTHOM
KNeTKun», «CTpoeHMe pacTUTENbHOW KNETKU», «CTPOEHNE MUTOXOHAPUM», «AApo», «CTpoeHue
MPOKaPUOTUYECKOMN KNIETKM».

O6opyfoBaHMe: CBETOBOW MWMKPOCKOMN, MWUKponpenapaTbl PacTUTeNbHbIX, XMBOTHbIX
K/IETOK, MUKpOnpenapaTtbl 6akTepuasibHbIX KIETOK.

JlabopaTtopHnasi paGora «l/13y4yeHne CTPOEHNA KNETOK pasINYHbIX OpraHn3MoB».

IpakTuyeckasi padora «/13yyeHne CBONCTB KNETOUHOV MeMOPaHbI».

JlabopaTopHasi paGora «l/IcCnefoBaHMe N1asmonn3a U [ennasmonnza B pacTUTE/bHbIX
KNeTKax».

IlpakTuueckasi padora «/13yyeHve ABMXEHUSA LUTOMNNA3Mbl B PACTUTENIbHBIX KNETKaX».

Tema 6. O0MeH BeleCTB U NMpeBpPalliecHUe JHEPTUH B KJIETKe

Accmunauma v AUCCUMUIIALNA — OB CTOPOHbI MeTabonnsma. Tunbl 06MeHa BELLECTB:
aBTOTPOMHLIA M TeTepoTPOIHbIA.  YyacTve Kucnopoja B OOMEHHbIX — mnpoueccax.
JHepreTnyeckoe obecneyeHve KeTKU: npeBpawieHne AT® B 0OMEHHbIX npoueccax.
PepMeHTaTUBHbLIN XapaKTep peakuuin KMeTOYHOro Metabonmsma. PepmeHTbl, UX CTPOEHWUE,
CBOWNCTBa M MexaHu3M peictaus. KodepMeHTbl. OTanums (hepMeHTOB OT HeopraHMYecKmx
Katanm3aTopoB.  Benku-akTMBaTopbl M GENKU-MHIMOUTOPbI.  3aBUCMMOCTb  CKOPOCTW
(hepMeHTaTVBHbIX peakLii OT pasINYHbIX (DaKTOPOB.

MepBMYHbIA CUHTE3 OpPraHNUYecKMx BeLLeCTB B K/eTKe. POTOCUHTE3. Anokcueenuviil u
oxcueennvlli  pomocunmes 'y baxmepuii. Ceemocoduparowue nuemeHmsl U NUSMEHMbL
peakyuonno2o yewmpa. PONb XN0PONIacToB B npouecce oTocuHTesa. CBeToBas U TeMHOBaS
(asbl. @omoowixanue, Cz., Cs- u CAM-munvr ghomocurnmesa. TPOAYKTUBHOCTb (POTOCUHTE3A.
BnunsHwve pa3ninyHbIX (pakTOPOB Ha CKOPOCTb (POTOCUHTE3A. 3HaYeHMe (POTOCKHTE3a.

XemocuHTe3.  Pa3Hoo6pa3ve  OpraHW3MOB-XEMOCVMHTETUKOB:  HUTPU(IULMPYIOLLME
bakTepuu, xene3obaktepun, cepobakTepun, BOLOPOLHbIE 6aKTeEPUN. 3HaYEHNE XEMOCUHTE3a.

AHaspo0bHble opraHnsmbl. Bugbl 6poxkeHuns. MpoayKTbl 6POXeHMs U UX UCMO/b30BaHWe
4esIoBeKOM. AHa3poOHble MMKPOOPraHu3Mbl Kak OOBbeKTbl OGUOTEXHONMOTMW W BO30YAUTENN
bonesHen.

A3po6Hble OpraHuM3Mbl. JTanbl 3HepreTMyeckoro obmeHa. [MoO4rOTOBUTENbHbLIN 3Tar.
" nMKoNn3 — 6eCKMUCNIOPOHOE pacLLensieHve roKo3bl.

Bronornyeckoe OKUCNeHWe, WX KNIETOYHOE AblXaHue. Posb MUTOXOHAPWIA B npoLieccax
6uonornyeckoro okucneHus. Liyknuueckne peakuun. OKUCUTENIbHOE (OCHOpUIMPOBaHME.
Ouepeus membpannoeo epaduenma npomonos. Cunmes ATD: paboma npomounuou ATD-
cunmasel.  [lpenmyllecTBa aspobHOro Nyt o6MeHa BewecTB Mepes aHaspoOHbLIM.
A((heKTMBHOCTb 3HEPreTUYeCcKoro obmeHa.

JdemoncTpanuu

MopTpeTsl: K. Mpuctaun, K. A. Tummnpsses, C. H. BuHorpaackuia, B. A. SHrensrapar, M.
Mwutyenn, I'. A. 3aBap3uH.

Tabnuubl U CxeMbl: «POTOCUHTE3», «3DHEpPreTUyYecknii 00MeH», «buocuHTes 6Genka»,
«CTpoeHune hepmeHTa», «XeMOCUHTE3».

O6opynoBaHWe: CBETOBOW MUKPOCKON, 060pya0BaHme A/ NPUroToBeHNUS NOCTOSAHHbIX U
BPEMEHHbIX MUKPOMpPenapaTos.

JlagoparopHasi pa6ora «/I3yyeHne KaTaMTUYECKOW aKTUBHOCTU (hepMeHTOB (Ha
nprMepe amunasbl Un Katanasbl)».



JlaGopaTopuass padora «l/3ydyeHVe (PepMEHTATMBHOIO pacLLUensieHns nepokcuga
BOJOPOAA B PaCTUTESIbHbIX U XXMBOTHBIX KNETKax».

JlabopaTopHasi pagora «CpaBHeHWe MPoLeccoB (POTOCMHTE3A Y XEMOCUHTE3a.

JlaGopaTopHasi pagora «CpaBHeHWe MPoLEeCCOB OPOXKEHMUSA U bIXaHWS»,

Tema 7. HacneacTBeHHast HHGopManus M peaju3anus eé B KieTke

Peakuuy MaTpuMyHOro cuHTtesa. MNpuHUMN KOMMIEMEHTAPHOCTM B peakumuax MaTpuyHoro
CUHTEe3a. Peanu3aumsi HacneACTBEHHOM WHGoOpMauUmMn. [eHeTUYEeCKUA Kofd, €ero CBOWMCTBa.
TpaHCKpUNUMA — MaTpUuHbliA cHTe3 PHK. TpuHLMNbI TPAHCKPUMLUMK: KOMMIEMEHTapHOCTb,
aHTMnapannenbHoCTb, aCUMMETPUYHOCTb. Cospeganue mampuunvix PHK 6 sykapuomuueckoii
knemke. Hexooupyrowue PHK.

TpaHcnaums n eé atanbl. Y4yactue TpaHcnopTHbIX PHK B 6uocuHTe3e 6efka. Ycnosus
orocuHTesa 6enka. KoguposaHme aMMHOKMUCNOT. Ponib prbocom B GUOCUHTE3E 6enKa.

Coepemennvie npeocmasnenus o cmpoenuu 2enos. OpraHmsaumg reHoma y npokapmot u
3yKapunoT. Perynsums akTMBHOCTW TeHOB Yy MpPOKapuoT. mnoTe3a onepoHa (P. XKakob, XK.
MaH0). Monekynsapuvie mexanusmvl KCnpeccuu 2enos y aykapuom. Ponv xpomamuna 6
peayasyuu pabomul 2enog. Perynaums 06MeHHbIX NPOLECCOB B KeTKe. KNeTouHbIi roMeocTas.

Bupycbl — HeK/IeTOUHbIE (POPMbI XU3HW U 06/IMraTHble napasutbl. CTPOeHMe MPOCTbIX U
C/IOXXHbIX BMPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusuennvii yuxn JIHK-codepocauux
supycos, PHK-codepoicawux eupycos, baxmepuoghazos. Obpamuas mpanckpunyus, pesepmasd,
UuHmeecpasa.

BupycHble 3aboneBaHWs YenoBeka, >KMBOTHbIX, pacTeHuid. CMK4, COVID-19,
coumanbHble U MeAULUHCKME MPOGEMbI.

Buounpopmamuka: unmeepayus u ananuz 6oavuux maccusos («bigdatay) cmpyxmyphuix
ouonocuyeckux oOanuvlx. Hamomexnonocuu 6 oOuonocuu u meouyuwne. Illpoepammupyemvie
@ynryuu 6enxos. Cnocodvl 0ocmasKku 1eKapcms.

JdemoncTpanuu

MopTpeTbl: H. K. Konbuos, A. V. BaHOBCKWIA.

Tabnuubl M cxembl: «buocnHTE3 Genka», «leHETUYECKUA Koa», «Bupycbl»,
«bakTtepuodarm».

IIpakTuueckas padora «Co3faHne MoLeNN BUPYyca».

Tema 8. JKu3zHeHHBIH HUKJ KJIETKH

KneTouHbln UmMKn, ero nepuogbl v perynaums. WHTepdasa m muto3. OCOGEHHOCTM
MPOLIeCCoB, NpOTeKatoLWumx B MHTepdase. MoLroTOBKa KNETKN K AeNleHnt0. TpecuHTeTUYECKIiA
(MOCTMUTOTUYECKWNIA), CUHTETUYECKUA W MOCTCUHTETUYECKMIA (NPEMUTOTUYECKUIA) Nepuogbl
NHTepdasbl.

MaTtpuuHbii  cnHTes  [OHK - penavkayus.  MpuHuyunbl  pennvkauun  AHK:
KOMMN/IEMEHTApPHOCTb,  MOMIYKOHCEPBATMBHbLIN  CUHTE3,  aHTUNapalieflbHOCTb.  MexaHu3Mm
penankaumn  OHK. Xpomocombl. CTpoeHMe XpPOMOCOM. Tenomepbl UK TenoMepasa.
XPOMOCOMHbIA Habop KNEeTKM — KapuoTun. AMnaonaHbid U ranfiongHblin Habopbl XPOMOCOM.
["omO/IornyHbIe XpomMocoMbl. [10/10Bble XPOMOCOMBI.

[OeneHne knetkn — muto3. CtagmMm MUTO3a U MPOMCXOAsLLMe B HWUX NpoLecchbl. Tunbl
M1TO3a. KapnoknHes 1 UMTOKUHEe3. B1oormyeckoe 3HaveHe MMTO3a.

Perynaumsa MWTOTMYECKOrO LUMKMIa KeTku. lporpaMmupyemas KeToyHas rubenb —
anonTos.



KneTouHoe a4po, XpOMOCOMbI, (DYHKLMOHA/IbHAsA FeHOMUKA. Mexanuszmol nporupepayuu,
oughghepenyuposku, cmapenust u eubenu kiemox. «LJugpposas kiemka» — 6uoungopmamuuecxue
Mooenu PyHKYUOHUPOBAHUS KIEMKU.

JdemoncTpanuu

Tabnuubl N CXeMbl: «XKU3HEHHbIN LMK KNETKN», «Mutos», «CTpoeHMe XPOMOCOM,
«Pennukauma AHK».

O6opynoBaHMe: CBETOBO MUKPOCKOM, MUKporpenapatbl: «MWUTO3 B K/IETKaX KOpeLuka
NYKa».

JlaGopaTopHas pa6ora «/I13y4eHne XpOMOCOM Ha FOTOBbIX MUKPOMpenaparTax».

JlagoparopHasi pabora «HabnoLeHVe MUTO3a B K/IETKAX KOHUMKA KOpeluka nyka (Ha
rOTOBbIX MUKpOMpenaparax)».

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

Buonornyeckoe  pasHoobpasve  opraHuM3MoB.  OJHOKNETOYHble,  KOJIOHW&/IbHbIE,
MHOrOK/NeTOYHbIE OPraHn3Mbl.

OCOBOEHHOCTN CTPOEHUS U YKU3HELeATe/IbHOCTU OAHOK/IETOYHbIX OpraHuM3MoB. baktepuu,
apxen, O4HOKNETOYHbIE FPMObI, O4HOKIETOUHbIE BOAOPOCU, ApYrue NpoTUCTbl. KoNoHWanbHble
opraHu3mbl.

B3anMOoCBA3b YacTell MHOrOKNETOYHOr0 opraHun3ma. TkaHu, opraHbl U CUCTEMbl OPraHoB.
OpraHu3m Kak eivHoe Lienoe. F'omeocTas.

TKaHW pacTeHWA. Twunbl pacTUTENbHbIX TKaHel: 006pa3oBaTesibHasi, MOKPOBHas,
NMPoBOAALLAs, OCHOBHasA, MexaHuuyeckass. OCOOGEHHOCTM CTPOEHUS, (YHKLUWIA U pacrnofioXKeHus
TKaHel B opraHax pacTeHMWiA.

TKaHW >KMBOTHbIX W  4efnoBeKa. TWUMbl  >KMBOTHLIX  TKaHeW: anuTeNnanbHas,
COeAVHUTENIbHASA, MbllleYHas, HepBHas. OCOBEHHOCTM CTPOEHUS, (PYHKUMIA M PacronoXeHus
TKaHeln B opraHax XMBOTHbIX ¥ Ye/I0BEKa.

OpraHbl. BeretaTtuBHble 1 reHepaTnBHbIE OpraHbl pacTeHuin. OpraHbl 1 CUCTEMbI OpraHoB
YXMBOTHBbIX 1 YenoBeka. PyHKLMM OpraHoB 1 CUCTEM OPraHoB.

Onopa Tena opraHum3MoB. Kapkac pacTeHuit. CkefneTbl  OLHOKNETOYHbIX U
MHOTOK/IETOYHbIX YKMBOTHbIX. Hapy)XHbIA U BHYTPeHHWUIA ckeneT. CTPOeHWe 1 TUMbl COeANHEHNS
KOCTei.

[BVXeHne opraHuM3MoB. [IBMXKEHWE OfHOK/ETOYHBbIX OpraHuW3MoB: amEbouaHOe,
XXTYTUKOBOE, pPecHWYHoe. [BWMXKEHME MHOrOK/IETOUHbIX PaCTeHWA: TPOMM3Mbl U HAaCTUW.
[IB/XXeHMe MHOTOKNETOUHBIX XXMBOTHbIX 1 Ye/IOBEKA: MblLLeYHas cuctema. Pediekc. CKeneTHble
MbILLLBI 1 UX paboTa.

MuTaHne opraHnsmoB. MornoLleHne BOAbI, Yr/IEKMC/IOro rasa U MUHepasibHbIX BELLECTB
pacTeHusMU. [MUTaHWe >KMBOTHbIX. BHYTPUMONOCTHOE W BHYTPUKIETOUYHOE MULLEeBapeHue.
lMuTaHWe MO3BOHOYHBIX XWMBOTHbIX. OTAeNbl NULEeBapuUTeNbHOro TpakTa. MulieBapuTesibHble
Xenesbl. MNnwesapnTeibHas CMCTEMA YeNIOBEKa.

[bIXxaHve opraHn3moB. [bixaHne pacTeHuin. JpixaHne XX1BOTHbIX. Anddy3sns ra3os Yepes
MOBEPXHOCTb KNeTKU. KoxHoe AblxaHue. [bixaTesibHas MoBepXHOCTb. XKabepHoe u NEroyHoe
AbixaHve. [bIXxaHWe MO03BOHOYHbIX >XMBOTHbIX W YesfioBeKa. IBO/OLVOHHOE YCNOXHeHue
CTPOEHUS NETKUX MO3BOHOYHbLIX >KMBOTHLIX. [lbIXaTe/lbHas cuUCTeMa 4YenoBeka. MexaHu3m
BEHTUNALUM NETKNX Y NTUL, U MeKONUTAKLWKX. Perynaums abixaHus. OpixatenbHble 00bEMBbI.

TpaHCNOPT BeLECTB Yy OpPraHW3MOB. TpPaHCMOPTHbIE CUCTEMbl pacTeHMWiA. TpaHcnopT
BELWECTB Y D>KMBOTHbIX. KpoBeHOCHas cuctemMa U €€ opraHbl. KpoBeHOCHasa cucTema
MO3BOHOYHbLIX XMBOTHbIX W 4YenoBeka. CepAue, KPOBEHOCHble cOCydbl W KPOBb. Kpyru



KpOBOOOpALLEHNSA.  DBOMIOUMOHHBIE  YC/IOXKHEHUA  CTPOEHMS  KPOBEHOCHOM  CUCTEMbI
MO3BOHOYHBIX XXUBOTHBIX. PaboTa cepAua v eé perynauus.

BbigeneHme y opraHusmoB. BblgeneHne y pacTeHuid. BblgeneHne Yy OKUMBOTHBIX.
CokpaTuTenbHble Bakyonu. OpraHbl BblgeneHns. ®unbTpauus, cekpeums u  obpaTHoe
BCacblBaHWe KakK MexaHu3Mbl paboTbl OpraHoB BblgeneHns. CBA3b NOMOCTH Tesla C KPOBEHOCHOM
W BbIAENUTENbHOM cucTeMamun. BblfgeneHne y MO3BOHOUHBLIX XMBOTHBLIX M YenoBeka. [oO4ku.
CTpoeHre 1 PYyHKLUMOHNPpOBaHMe HedppoHa. Obpa3oBaHMe MOUM Y Ye0BEKa.

3awmra y opraHusmoB. 3awimta y OLHOKNETOYHbIX OpraHu3MoB. Crnopbl 6akTepuin u
LMCTbI NPOCTEALINX. 3alUmTa Y MHOTOK/IETOUHBIX pacTeHuil. KyTukyna. CpefcTsa NacCUBHOW U
XUMUYECKOM 3aLMTbl. PUTOHUMABI.

3almTa y MHOrOKN1eTOUHBIX XXUBOTHbIX. [TOKPOBBI 1 X NPON3BOAHbIE. 3aLlUTa OpraHmu3mMa
OoT 60ne3Hen. VIMMyHHas cuctema u4enoBeka. KneTouHblil U rymopasibHblAi UMMYHUTET.
BpOXAEHHBIA 1 NPUOGPETEHHBIA  CMEUU(UYECKU  UMMYHUTET.  Teopust  KNOHa/IbHO-
cenekTmBHoro ummyHuteta (M. Spnux, ®. M. bepHeT, C. ToHerasa). BocrnanuTesibHble OTBETI
OpraHun3moB. Ponb BPOXAEHHOIO UMMYHMTETA B Pa3BUTUN CUCTEMHBIX 3a60/1eBaHWA.

PasgpaXMMoCTb W perynauus y opraHvusMoB. Pas3fpaXMMOCTb Y OLHOK/IETOYHbIX
opraHm3moB. Takcucbl. Pa3gpanMocTb U perynauus y pacteHuin. PocToBble BellecTBa M UX
3HaueHue.

HepBHas cuctema ¥ pedieKTopHas perynaums y XuBOTHbIX. HepBHasa cuctema n eé
OTA€eNbl. BOMOLUMOHHOE YCNOXHEHWE CTPOEHWUS HEPBHOM CUCTEMbI Y >KUBOTHbIX. OTAesNbl
rO/IOBHOrO MO3ra MO3BOHOYHbIX >XMBOTHbLIX. Penekc n pediekTopHas fyra. besycrioBHble u
YCNOBHble peneKchbl.

'ymopanbHas perynauus n sHAOKPUHHaA CUCTEMA >KMBOTHLIX W 4efnoBeka. >Kenesbl
9HAOKPUHHOW CUCTEMbI U WX TOPMOHbl. [leiicTBME TOPMOHOB. B3aMmOoCBsA3b HEPBHOM W
3HJOKPUHHON cucTeM. unoTanamo-runogusapHas cuctema.

JdemoncTpanuu

MopTpeT: W. IN. INaBnos.

Tabnuupl U cxembl: «OLHOKNETOYHblE BOLOPOC/NY», «MHOMOKNETOYHbIE BOAOPOC/IN,
«bakTepum», «lpocTenwme», «OpraHbl LBETKOBbIX pacTeHui», «CUCTEMblI OpraHoB
MO3BOHOYHBLIX >KMBOTHbIX», «BHYTpPeHHee CTpPOeHMe HACEKOMbIX», «TKaHW pPacTeHUn»,
«KopHeBble cuCTeMbI», «CTpoeHue cTebns», «CTpOeHWe NUCTOBON MNAaCTUHKM», «TKaHW
XUBOTHbIX», «CKeneT 4enoBeka», «[lulieBapuTenibHas cucTema», «KpoBEHOCHasd CUCTEMAY,
«[pblxaTenbHad cuctema», «HepBHaa cuctema», «Koxa», «MblleyHaa CcUCTeMa»,
«BblgenutensHasa cuctema», «HLOKPUHHAA cUcTeMa», «CTpoeHWe MbIWLUbI», «/AMMYHUTET»,
«KuLLIEYHOMONMOCTHbIE», «Cxema MUTaHUs pacTeHuin», «KpOBEHOCHbIE CUCTEMbI MO3BOHOYHbIX
XUBOTHbIX», «CTpoeHne rugpbl», «CTpoeHne nnaHapumn», «BHyTpeHHee CTpOeHWe [0XAEeBOro
yepBa», «HepBHas cucTemMa pbl6», «HepBHas cucTeMa NArywKku», «HepBHas cuctema
npecMblKaroLWmxcs», «HepBHas cuctema nNTUL», «HepBHas CcUCTEMA MIEKOMUTAKOLWUX»,
«HepBHasa cucTemMa YenoBeKa», «Petnexc».

O60opynoBaHMe: CBETOBON MWUKPOCKOM, MWUKponpenapaTbl OLHOKNETOUHbIX OpraHu3MOoB,
MUKponpenapaTtbl TKaHel, PakoBMHbI MOIIFOCKOB, KOMNEKLMN HACEKOMBIX, UTTIOKOXMX, XMBbIE
3K3eMNNAPbl KOMHATHbLIX pacTeHWi, repbapun pacTeHWi pasHbIX OTAEN0B, BNaXHbIE Npenaparhbl
XXVBOTHbIX, CKENeTbl MO3BOHOYHBIX, KOMIEKLMN BECMO3BOHOUHBIX XMBOTHbLIX, CKENeT Ye/lOBEKa,
obopygoBaHue [ANA  AEMOHCTpauuMu MOYBEHHOr0 W BO3AYLUHOrO MWTaHUA  pacTeHwi,
paclenneHnss Kpaxmaia W 0efkoB nNoj AeWcTBMEM  (hepMeHTOB, 000pydoBaHWe AN



[AEMOHCTPaLMM ONbITOB MO U3MEPEHWIO XXM3HEHHOW EMKOCTM NErKUX, MeXaHU3Ma AblXaTe/lbHbIX
[BVXXEHWIA, MOAENM rO/I0BHOIO MO3ra pas/iniHbIX XXUBOTHbIX.

JlaGopaTopHasi pab6ora «/13ydeHne TKaHel pacTeHN».

JlaGopaTopHasi pagora «/13yyeHne TKaHel XXMBOTHbIX».

JlabopaTtopHnasi pa6ora «l/13y4yeHne opraHoB LBETKOBOI0 pacTeHUA».

Tema 10. PasMHOkKeHHEe U pa3BUTHE OPraHU3MOB

dopMbl pa3sMHOXeHWs opraHn3MoB: 6ecrnosoe (BKNOYas BeretaTMBHOE) U MosioBoe. Buabl
6ecnosnoro pasMHOXeHWs: NOYKOBaHWeE, CNOPYNALMS, (hparMeHTaL s, KNOHNPOBaHNE.

MonoBoe pa3mHOXeHWe. [lonosble KIETKW, WM rametbl. Meios. Cragun meiiosa.
MoBefeHMe XpoMocoM B Meio3e. KpoccuHrosep. bronornyeckunii CMbIC/ Meiio3a 1 MoaoBoro
npotecca. Melio3 1 ero MecTo B XXM3HEHHOM LiK/ie OpraH/u3MOoB.

MpensapogbieBoe  pas3BuTve. [ameToreHes y >KMBOTHbIX. [lonoBble  Xenesbl.
Ob6pasoBaHve 1 pa3BuTME NOMOBLIX KeTOK. CnepmaroreHes 1 ooreHe3. CTPOEHWE MOMOBbIX
K/ETOK.

OnnofoTBOpeEHNE U 3MOPUOHAIBHOE Pas3BUTUE XXMBOTHbLIX. Cnocobbl OMIOA0TBOPEHUS:
Hapy>kHOe, BHYTpeHHee. NMapTeHoreHes.

VHavBuayansHoe pasBuTe OpraHyu3MoB (OHTOreHes). AMOPUOorna — Hayka 0 pasBuTum
OpraHn3MoB. Mopgoeenes — 00na u3 enasHvix npoobaem smopuonocuu. Konyenyus mopghozernos
u mooenu mopgoeenesa. CTafum aMOproreHesa X1BOTHbLIX (Ha NpUMepe NaryLwku). JpobneHve.
Tunbl Apobnenns. Jemepmunuposannoe u nedepmunuposantoe opobaenue. bracmyna, munol
oracmyn. OCOBEHHOCTV APO6IEHNA MIEKOMUTAIOLWMX. 3apOofbILUeBble NUCTKU (racTpynauus).
3aknafka OpraHoB W TKaHel W3 3apofpllleBbIX NUCTKOB. B3aMmHoe BAMAHME 4YacTel
pa3BMBaloLLerocsd 3apofbila (3MOpuOHanbHas MHAYKUMA). 3aknagka nnaHa CTPOeHus
XMBOTHOIO KaK pe3ynbTaT  MepapXMyecKuX B3aMMOAENCTBUMA  reHoB. BnusHue Ha
3M6PUOHaIbHOE pa3BUTHE Pa3IMYHbLIX (PAKTOPOB OKPYXKatoLLel cpespl.

POCT 1 pas3BUTWE >XMBOTHbIX. [MOCTAMOPUMOHA/IbHLIA nepuog. [psimMoe M HenpsmMoe
passuTve. Pa3Butve C MeTamop(o3oM Yy O6ECMO3BOHOYHBLIX W MO3BOHOYHLIX >KMBOTHbIX.
Buonorvyeckoe 3HayeHWe NPAMOro M HerpAMOro pPas3BUTUA, UX PacnpoCTpPaHeHWe B MPUPOAE.
Tunbl pocTa XXMBOTHbIX. PaKTOpbl PerynauuM pocta XWMBOTHbIX W 4Yenoseka. Craguu
MOCTIMOPMOHA/ILHOTO Pa3BUTUSA Y XKMBOTHLIX W 4esioBeka. [lepuvofbl OHTOreHesa 4esioBeka.
CTapeHue 1 CMepTb Kak 61Monornyeckme npoLeccsl.

PasMHOXeHMe W pa3BUTUE pacTeHWin. MameTopuT M cnopoduT. Meino3 B XM3HEHHOM
uMKne pacTeHuit. O6pasoBaHuWe cnop B npouecce Melio3a. [ameToreHes y pacTEHWIA.
OnnogoTBOpeHNe U pasBUTME PacTUTESIbHbIX OpraHuM3MoB. [IBOMHOe OMNIOLOTBOPEHME Y
LIBETKOBbIX pacTeHnin. O6pa3oBaHie 1 pa3BUTNE CEMEHMN.

MexaHU3Mbl Perynaumm oHToreHesa y pacTeHUd U XUBOTHBIX.

JdemoncTpanuu

MopTpeTol: C. I'. HaBawwuH, X. LLInemaH.

Tabnuubl 1 cxembl: «BeretatnBHOE pasMHOXEHWE», «TuMbl 6eCnonoro PasmMHOXEHNS»,
«Pa3MHOXeHMEe  XnaMuoMoHadbl», «Pa3MHOXXEHWEe 3BI/IeHbl», «Pa3MHOXEHME TUapbI»,
«Meii03», «XpoMOCOMbI», «lameToreHes», «CTpOeHMEe SAWLEKNETKM U CcrnepmaTo3onaax,
«OCHOBHble CTaguu OHTOreHesa», «lpsmMOe M Henpsamoe pasBuTUE», «Pa3BUTME MaliCKOro
Xyka», «Pa3BuTme capaHun», «Pa3BuTue NAryLwKkm», «[ABoinHoe onnof40TBOPEHNE Y LBETKOBbIX
pacTeHuin», «CTpoeHne CeMSH OLHOAOMbHbIX U ABYAONbHBLIX PaCTEHUA», «XXKU3HEHHbIN LUK
MOPCKOM  KanycTbl», «KWU3HEHHbIA UMKN MXa», <«KWU3HEHHbIA LUMKN NanopoTHUKa»,
«XKN3HEHHBIN LMK COCHbI».



O6opyfoBaHMe: CBETOBOW MUKPOCKON, MUKponpenapaTbl ANLEKNETOK 1 CnepMaTo30MAo0B,
MoZenb «LinkKn pa3BnuTua NaryLikKm».

JlaGopaTopHasi paGora «l/I3yyeHWe CTPOEHWA TMOMOBbIX KNETOK Ha TOTOBbIX
MUKpOMpenapaTax».

IMpakTuueckass padora «BblISiBNEHVE NPU3HAKOB CXOACTBA 3apofbllleli MO3BOHOUHbIX
XXNBOTHbBIX».

JlaGopaTopHasi pa6ora «CTPOEHME OPraHOB Pa3MHOXEHWSA BbICLLUMX PACTEHMN.

Tema 11. I'enernka — HayKa 0 HACJICACTBCHHOCTH U UBMECHYHUBOCTH OPraHu3MoB

VicTopua cTaHOBNEHMS U Pa3BUTMS TEHETUMKM KakK Hayku. Pa6oTel I'. MeHpgens, . ge
®pusza, T. MopraHa. Ponb OTeYeCTBEHHbIX YYEHbIX B pasBUTUM TeHeTUKWU. PaboTbl H. K.
KonbuoBsa, H. . Basunosa, A. H. benosepckoro, I'. [l. KapneuyeHko, FO. A. dununyeHko, H. B.
TumodeeBa-PeCOBCKOrO.

OCHOBHblE TeHETUYECKME MOHATUA U CUMBOJbI. [TOMONOTMYHbLIE XPOMOCOMbI, afefbHbIe
FeHbl, afbTepPHATMBHbIE MPU3HAKW, AOMWHAHTHBLIA W PELECCUBHBIA MPU3HAK, FOMO3WIoTa,
reTepos3nroTa, yucras AvHUA, rnépuabl, reHoTun, geHoTun. OCHOBHble MEeTOAbl FeHETUKN:
rMOPUL0NOrNYECKUIA, LUTONOTMYECKUI, MONIEKYNAPHO-TEHETUYECKMIA.

JdemoHcTpauuu

MopTpetbl: . MeHgens, I'. ae ®pus, T. MopraH, H. K. Konbuos, H. . Basunos, A. H.
Benosepckuid, I'. 1. KapneueHko, HO. A. dununyeHko, H. B. TumodeeB-PeCcoBCKuiA.

Tabnuupl 1 cxeMbl: «MeToAbl FeHETUKN», «CXeMbl CKPELLMBAHNSA.

JlaGopaTopHasi padora «[Jpo30(unna Kak 06beKT FreHETUYECKMX UCCNeL0BaHNN».

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

MoHornépuaHoe ckpewmsaHve. [lepBblii 3akOH MeHfens — 3akoH eanHoobpasus
rmépuaoB MepBoro MokosieHus. Mpasuno LOMUHMPOBaHWUA. BTopoi 3akoH MeHzens — 3akoH
pacLuenneHns Npu3Hakos. LinTonornyeckre 0CHOBbI MOHOTMOPUAHOIO CKpeLLmBaHus. 'mnoTesa
YUCTOTbI ramMerT.

AHanmsupylollee  cKpewiyBaHue.  POMEXYTOUHbIA  XapakTep  Hac/efoBaHWs.
PacLLenneHne Npu3HakoB NPy HEMOTHOM JOMUHUPOBaHUN.

AnrnbpuaHoe ckpelimBaHve. TpeTuid 3akoH MeHgens — 3aKOH  HEe3aBUMCMMOro
Hac/efoBaHWsA NPU3HaKOB. LINToNornyeckre 0CHOBbI AUTMOPULHOIO CKpeLnBaHms.

CuenneHHoe HacnefloBaHMe Npu3HakoB. Pa6oTbl T. MopraHa. CuenneHHoe HacnefoBaHme
reHOB, HapyLUeHWE CLeNIeHUa Mexay reHammn. XpomocoMHasa Teopus HacnefCTBEHHOCTU.

eHeTMKa Mona. XPOMOCOMHbIA MexaHU3M OnpegeneHns nona. AyTOCOMbl M MO/OBble
XPOMOCOMbI. [TOMOramMeTHbIA W reTeporamMeTHblid Mos. [eHeTUyeckas CTPYKTypa MOMOBbIX
XpomocoM. HacnefoBaHue NPU3HAKOB, CLEN/IEHHBIX C MOJIOM.

eHOTMN Kak LenocTHas cuctema. lMneiioTponus — MHOXECTBEHHOe [eicTBMe reHa.
MHOXECTBEHHbIN annennsm. B3aumopeicTBuve HeannenbHbIX reHoB. KomnnemeHTapHOCTb.
3anucras. Nonnvepuns.

CeHETUYECKNIA KOHTPO/Ib PasBUTUS PACTEHWUA, XXMBOTHbIX W YesioBeKa, a Takxke
(hPM3MONOrMYECKMX  MPOLECCOB, MOBEAEHWUS W KOTHUTUBHBLIX  (DYHKUMIA. [eHeTuyeckme
MexXaHW3Mbl CUMOMOreHe3a, MexaHW3Mbl B3aMMOAENCTBUA «XO03AUH — NapasuT» U «XO3AWUH —
MUKPOOGMOM». "eHeTUYeCcKne acnekTbl KOHTPOS U U3MEHEHUS HACNeACTBEHHON UH(opMaL N B
MOKO/IEHNAX KNEeTOK N OpraHn3mMoB.

JdemMoHcTpanun

MopTpetbl: ['. MeHgens, T. MopraH.



Tabnuupbl U cxeMbl: «[epBblil U BTOPOI 3aKOHbI MeHaensa», «TpeTuii 3akoH MeHgens»,
«AHaNM3NpyloLLIee CKpeLvBaHue», «HenonHoe 4oM1HMPOBaHWe», «CLenieHHoe Hac/efoBaHme
NMPU3HaKOB Y AP030gunsibl», «eHeTKa nonax», «Kapnotun yenosekay, «Kapnotun gpo3ogunsbi»,
«Kaprotun nTuubi», «MHOXeCTBEHHbIN annenn3My», «BammoaencTame reHoB».

Ob6opypfoBaHMe: MofeNnb 418 AEMOHCTpauMM 3aKOHOB eAuMHO06pasus rmbpugos nepeoro
MOKOMIEHNS N pacLUern/ieHns MpPU3HaKkoB, MOLENb AN AEMOHCTpaLMM 3aKOHa He3aBMCUMOro
HacnefoBaHWA MPU3HAKOB, MOJe/b AN AeMOHCTPALMM CLENIEHHOro Hacne40BaHUA NPU3HAKOB,
CBETOBOM MMUKPOCKOIM, MUKponpenapar: «po3ogunax.

IpakTuueckasi padora «/I3yyeHve pesynbTaToOB MOHOrMOPUAHONO CKpeLyBaHua y
APO30thnNbI».

IlpakTuueckasi padora «l/3yyeHvVe pe3ynbTaToB [AUIMOPULHOTO CKpELUMBaHUA Y
APO30thnNbI».

Tema 13. 3aKoHOMepPHOCTH M3MEHYMBOCTH

B3avmopgeiictene reHotuna v cpegbl npu hopmmpoBaHun heHoTMna. 3MeHYMBOCTb
npu3HakoB. KayecTBeHHble U KOMIMYECTBEHHble  MPU3HakW. Buabl  M3MEHYMBOCTU:
HeHacneLCTBEHHAsA U HAC/eACTBEHHas.

MoaunnkaumoHHas “3MeHUYMBOCTb. Ponb cpedbl B (hOpMUPOBaHUM MOAWUMDUKALMOHHON
M3MEHYMBOCTN. HopMma peakumn npusHaka. BapuaumoHHbIN pag 1 BapuaunoHHas Kpueas (B.
WoraHHceH). CBoicTBa MOANKUKALMOHHOM N3MEHUMBOCTW.

eHOTMNMYeCKass W3MeHYMBOCTb. CBOWCTBA FEHOTUMUYECKOW W3MEHUMBOCTU. Bugbl
reHOTUMUYECKOM N3MEHUMBOCTU: KOMOBUHATUBHAS, MYyTaLMOHHaS.

Komb6uHaTMBHas M3MeHUYMBOCTb. Melio3 1 MosoBOM NPOLEecC — OCHOBA KOMOGUHATWUBHOWA
M3MEHYMBOCTUN. PONb KOMOVMHATMBHOM U3MEHUYMBOCTU B CO3JaHNUN FEHETUYECKOr0 pasHoobpasus
B Npejenax O4HOro Bnaa.

MyTauMoHHas W3MeHYMBOCTb. Buabl MyTauumii: reHHble, XPOMOCOMHbIE, TeHOMHbIE.
CnoHTaHHble M WHAYUMPOBaHHble MyTauuu. HA4epHble W UUTOMIA3MATUYECKME MyTauumu.
ComaTuyeckre M NnonoBble MyTaumu. MpuUUMHbI BO3HUKHOBEHUS MyTauuii. MyTtareHbl U mx
B/IMSIH/E Ha OpraHn3mbl. 3aKOHOMEPHOCTW MYTaLMOHHOro npouecca. 3akKOH rOMOJIOrMYecKmX
PAA0B B HacneAcTBeHHOW wu3meHumBocTM (H.W. BaBunoB). BHesfepHas W3MEHUY/MBOCTb W
Hac/neACTBEHHOCTb.

Onuzcenemuxa u INUSCEHOMUKA, pOJb INUCEHEMUUYECKUX qbaKmopoe 6 HACNe008aHuu u
UsmeHdueocmu (j)eﬁomunuuecmtx NPU3HAKOB Y OPSAHU3MOE.

JdemoHcTpauuu

MopTpetbl: . e ®pus, B. MoraHHceH, H. . BaBnnos.

Tabnuubl N Cxembl: «Buabl M3MEHUMBOCTU», «MoANMKaLMOHHAS WM3MEHUYMBOCTbY,
«KoMbuHaTUBHass ~ WU3MEHYMBOCTbY, «Melio3», «OnnogoTBopeHne», «["eHeTnYecKne
3a60/1eBaHNsA YenoBeKa», «Buabl myTaumin.

O6opyaoBaHMe: XMBble U repbapHble 3K3eMMAsApbl KOMHATHbIX PacTeHWI, PUCYHKM
(dboTorpacgmm) XMBOTHBIX C Pa3NNYHbIMK BULAMU N3MEHUNBOCTM.

JlaGopaTtopHass padora «l/ccnefjoBaHMe  3aKOHOMEPHOCTENW  MOAUMDMKALMOHHOM
M3MEeHUYMBOCTU. MOCTPOEHME BapMaLMOHHOIO psja U BapuaLMOHHOW KPUBOM».

IIpakTnyeckas padora «MyTaummn y po30dubl (Ha rOTOBbIX MUKpOMpenaparax)».

Tema 14. I'eHeTHKA YeJIOBEKA

Kapunotun uenoBeka. MexXayHapofHasa nporpaMMa WCC/efoBaHUs reHoMa YesioBeka.
MeTofbl N3y4eHWs TeHETUKN YesioBeKa: reHeasiornyeckuin, 6n3HELOBbIA, LUTOreHETUYECKUA,
NONYNAUMOHHO-CTAaTUCTUYECKNIA, MONEKYNAPHO-reHeTuYecknin. CoBpeMeHHOe OonpeaesneHune



reHoTuna: NoIHOreHOMHOE CeKBEHNPOBaHWE, TeHOTUNMPOBaHWE, B TOM Ynce ¢ noMoLsio MLP-
aHanm3a. HacneacteeHHbIe 3a60/1eBaHNS YenioBeka. 'eHHbIe 1 XPOMOCOMHbIE 60/1e3HM YeNIOBEKa.
BonesHn c HacnefCTBEHHOM MpPeapacnonoXXeHHOCTbIO. 3HauyeHVe MeAWUMHCKON FeHeTUKN B
NpPefoTBPALLEHUN M NIeYEeHUN TeHeTUYEeCKMX 3abosieBaHuin 4venoBeka. MeuKO-reHeTUYeCKoe
KOHCYNbTUpoBaHMe. CTBOMOBbIE KETKUN. MOHATME «TeHETUYECKOro rpysa». ATUYECKMe acneKTbl
“ccnefoBaHWin B 061acTy pefakTpPoOBaHMA FreHOMa U CTBOJIOBbIX K/ETOK.

"eHeTUYeCKMe (haKTOPbl MOBbILLIEHHOW YYBCTBUTENILHOCTU YesloBEKA K (PU3NYECKOMY U
XVMUYECKOMY 3arps3HEHMIO  OKPY)KatoLeil cpedpl. [eHeTuuyeckas npeapacrnofioXeHHOCTb
yesioBeKa K naTosiorusm.

JdemoHcTpanuu

Tabnuupbl 1 cxembl: «Kapmotun 4venoBeka», «MeTofbl NU3YUYeHUS TEHETUKM YesloBeKa,
«["eHeTMnYeCcKme 3a60/1eBAHNSA YENIOBEKAY.

IMpakTuueckas padora «CoCTaBNeHME 1 aHaIN3 POAOC/IOBHOM».

Tema 15. Cesiek1iusi OpranHu3MoB

JomecTukauma n cenekumsa. 3apoXkaeHwe cenekumm v gomectukaumn. YdveHve H. W.
BaBnnoBa 0 LIeHTpax NPoMCXOXAEHNS 1 MHOroo6pasuns Ky/nbTYPHbIX PacTeHUWA. Ponb cenekumm
B CO3JaHUM COPTOB pacTeHWd W TMOPOL >KMBOTHbIX. CoOpT, Mopofa, LTamMM. 3aKoH
rOMOJIOrMYeCKNX PALOB B HAcNefCTBEHHON M3MeHuUmBocTM H. . BaBunoBa, ero sHayeHue a/is
CeNeKLMOHHON paboTbl.

MeToAb! CENEKLMOHHON paboThbl. ICKYCCTBEHHbI OT6OP: MAcCOBbIA 1N UHAMBUAYASbHBIN.
ATanbl KOMOUHALMOHHON cenekunn. McnbiTaHue npovssoauTeneid no notomctsy. OT60p no
reHOTUMY C MOMOLLbIO OLEHKM (DEHOTMMA NMOTOMCTBA M 0T6OP MO FeHOTUMY C MOMOLLBI0 aHa/IM3a
AOHK.

VICKYCCTBEHHbI MyTareHe3 Kak MeTof CeNnekUMOHHOW paboTbl. PagnaunoHHbIA 1
XUMWYECKNIA MyTareHe3 KakK WCTOYHWK MyTauuidi Yy KynbTYpHbIX (OPM  OpraH13moB.
icnonb3oBaHWe TEHOMHOrO peaakTUMpoBaHMS WM METOAO0B PeKOMOMHaHTHbIX AHK  ans
MoyyYeHUa UCXOLHOM0 MaTepuana ansa cenekuun.

MonyyeHne nonunnovgos. BHyTpuBugosas rnbpuamsaums.  BAn3KopoAcTBeHHOE
CKpeLLmMBaHue, Unn MHepUAMHT. HepoAcTBEHHOE CKpeLUMBaHWe, U ayTopuanHr. FeTeposnc un
ero npuuuHbl. lcnonb3oBaHve retepo3nca B cenekuun. OTganéHHas rmbpuamsaums.
MpeofoneHve 6ecnnoanus MeXBULOBbIX TMOPUAOB. [OCTVKEHWUS CenekuMn pacTeHuin u
YXXVBOTHbIX. «3enénas pegontoyusy.

CoxpaHeHne U M3YYeHMe FeHETUYECKUX PeCYpPCOB KyNbTYPHbIX PACTEHWUA U UX LUKUX
poAMYei ANa co3[4aHUA HOBbIX COPTOB M rMOPUAOB CENbCKOXO3ANCTBEHHbIX KYNbTYp. M3yuenue,
COXpAaHerUue U ynpaejleHue ceHemudeCKumu pecypcamu CeNbCKOXO03AUCMBEHHBIX U npombvlCl06blX
JHCUBOMHBIX 8 YeNAX YAVUUEHUS CYWECMBYIOUWUX U CO30AHUS HOBLIX NOPOO, JUHUL U KPOCCO8, 8
mom vucje ¢ npumeHeHuem cCoO6pPpeMeHHbLY Memoooe HA)Y4HblX uCCJzeaoeaHuzZ, nepe@oeblx uoet u
nepcneKkniueHblx MexHoA02UlL.

JeMoHcTpanun

MopTtpeTbl: H. V. Basunos, . B. MunuypuH, I". [I. KapneueHko, 1. I'. JlykbAHeHKo, b. J1.
AcTtaypos, H. bopnoyr, . K. benses.

Tabnuupl 1 cxeMbl: «LIeHTpbl MPOMCXOXAEHNA U MHOTO06pa3ns Ky/bTYPHbIX PacTeHUn,
«3aKOH rOMOSIOTMYeCKUX PALOB B HACNeACTBEHHON W3MEHUMBOCTM», «MeTofbl CeneKkumm»,
«OTanéHHasa rnbpuamsaunsa», «<MyrtareHes».

JlaGopaTopHasi pa6ora «/I3y4yeHne COPTOB Ky/NbTYPHbIX PACTEHWUIA U NOPOL LOMALLHUX
YXMBOTHbIX».



JlaGopaTopuasi pagora «/13yyeHne MeTOL0B CeNEKLUN PACTEHNA».

IMpakTuyeckasi padora «[PMBUBKa PACTEHUI».

Dxckypeusi «OCHOBHble MeTOAbl U LOCTVXKEHWS CENeKUuUnU pacTeHWn 1 XMBOTHbLIX (Ha
CeNEKUMOHHYIO CTaHUMIO, MNJIEMEHHYIO (PepMy, COPTOMCMbITATENbHbIA Y4acTOK, B TENJIMYHOE
XO03ANCTBO, B TabOPaTOpUIO arpoyHNBEPCUTETA UM HAYHHOTO LIEHTPA)».

Tema 16. BuoTeXHO0J0TrUsl M CHHTEeTHYECKAsA OMOJIOTUS

O6beKTbI, MCMOMb3yeMble B OWOTEXHOMOTUW, — K/ETOYHbIE W TKaHeBble Ky/bTypbl,
MWUKPOOPraHu3mbl, WX XapakKTepucTvKa. TpaguuMOHHAs OuoTexHosnorus: xieboneyeHue,
MoslyYeHne KMUCMIOMOJIOYHbIX NMPOAYKTOB, BUHOAenMe. MuKpobumonornyeckmin cuHtes. O6beKTbl
MUKPOBMONOrNYeCKMX TEXHONOMMIA. Mpon3BOACTBO 6e/Ka, aMUHOKMCIOT U BUTAMUHOB.

Co3faHne  TEXHONOTWA W WHCTPYMEHTOB  Lie/leHanpaBNeHHOr0  U3MEHEHUs  ”
KOHCTPYMPOBaHWA reHOMOB C LiefIbl0 NMOJTyYeHNs OpraHnu3MoB Y UX KOMMOHEHTOB, COAepXaLLl X
He BCTpeyvaroLmMecs B NpMpose OMOCUHTETUYECKIME MYTU.

KneTouHasa unHxeHepus. MeToabl KynbTypbl KNETOK WM TKaHeil pacTeHUA W XXMBOTHbIX.
Kpunobankn. ComaTnyeckas rmbpuamsaums 1M coMaTUHecKuMin ambpuoreHes. Kcnonb3oBaHue
rannonaos B CeENEKLUN paCTEHMVI. HOJZylleHue MOHOKAOHANbHBIX anmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX aumumen 6 meouyute. VICKYCCTBEHHOE OMNI040TBOPEHME.
PEKOHCTPYKUMSA SLEKNETOK U K/OHMPOBAHWME >KMBOTHbIX. MeTof TpaHchnnaHTaumn sagep
KNeToK. Texwnonocuu 0300p08]l€Hu}1, Ky1omusupoeaHusl U MUKPOKIOHAIbHO2CO PA3SMHOMNCEHUA
CENbCKOXO3AUCTBEHHbIX Kylomyp.

XPOMOCOMHast U TeHHas UHXXeHepus. ICKYCCTBEHHbI CUHTE3 reHa U KOHCTPYMpOBaHWe
pekomMouHaHTHbIX OHK. Coszoanue mpanceennvix opeanuszmos. LOCTUKEHUA U NEPCNEKTUBSI
XPOMOCOMHOW W TEHHOW WHXEHepuWn. IKOMOrMYeckne W 3TUYECKMe npobsieMbl TEeHHOM
NHXeHepun.

MeanumHcKne 6ruoTexHonoruu. NoctreHomHas Lugposas meguumHa. MLP-gnarHocTunka.
MeTab0oN0OMHbIN aHaNn3, reHoLEHTPUYECKUIA aHaIN3 NPOTeOMa YeslI0BEKA A/19 OLEHKWN COCTOAHMA
ero 340poBbf. lcnonb3oBaHMe CTBO/MOBbLIX KNeTOK. TapretHaa Tepanua paka. 3D-
OVOMHXeHepua 41 pa3paboTkn  (PyHAAMEHTa/IbHbIX OCHOB  MEAMLMHCKUX  TEXHOMOrUi,
CO3[aHNA KOMIM/IEKCHBbIX TKaHei coyeTaHWeM TeXHONMOrUA TPEXMEPHOro OGUOMPUHTUHIA W
ckahongmHra Ans peLueHns 3agad nepcoHaIM3nNpPoBaHHON MeLULMHBI.

Co3fjaHve BEKTOPHbIX BaKUMH C Le/blo 0becrneyeHnss KOMOMHMPOBAHHON 3aluTbl OT
Bo36yauTenen OPBW, ycTaHOBNeHMe MOMEKYNAPHbIX MEXaHU3MOB (hyHKUMOHMpoBaHUA PHK-
COAepXKaLLmMX BUPYCOB, BbI3bIBaOLLMX 0COO0 OMacHble 3a60/1eBaHNSA Ye0BeKa U XXMBOTHbIX.

JdemoncTpanuu

Tabnuubl 1 cxembl:  «l/CMOMb30BaHME  MUKPOOPraHW3MOB B MPOMbILLIEHHOM
NPON3BOACTBE», «KNeTouHaa MHXeHepUsA», «["eHHasa UHXXEHEPUSA».

JlaGopaTopHasi pagora «/13yyeHne 06bEKTOB GUOTEXHOOMNN».

I[pakTuyeckas padora «[1onyyeHNe MOTOYHOKUCIIBIX MPOAYKTOB».

Ikckypeust «<BUOTEXHONOMNA — BaXKHelLwas NPon3BOANTENIbHaA Cuia COBPEMEHHOCTH (Ha
BMOTEXHOMOTMYECKOE NPOM3BOLCTBO)».

11 KJIACC
Tema 1. 3apokaeHue U pa3BUTHE IBOJIOIHOHHBIX MPeACTABIEHUN B OMOIOT UM

JBoNouUNoHHaA Teopua Y. AapsuHa. NpeAnochbiKi BO3HUKHOBEHNA AapBUHKU3MA. XKN3Hb
N Hay4Hasa geaTenbHocTb Y. [apBuHa.



OBvkywme cunbl  3sBonoumMn  Buaos no Y. [JapsuHy (BbICOKasi WMHTEHCUBHOCTb
Pa3MHOXEHUA OpraHWM3MOB, HAaC/eACTBEHHAsA W3MEHYMBOCTb, 6opbba 3a CyLLeCTBOBaHME,
€CTeCTBEHHbIN N MCKYCCTBEHHBIA 0TOOP).

OdopmneHne CMHTETMYECKO Teopum sBontoummn (CTI). HeliTpanbHas Teopus 3B0IHOLUNA.
CoBpeMeHHas 3BO/MOLMOHHAsA 610N0rus. 3HayeHne 3BOMOLMOHHOM Teopun B (HOPMMPOBaHNM
eCTeCTBEHHO-HaYYHOIN KapTUHbI Mupa.

JdemoHcTpanuu

MopTpeTbl: ApuctoTtenb, K. JluHHen, XK. b. Namapk, 3. XK. CeHT-Mnep, XK. Kiosbe, Y.
HapsuH, C. C. Uetsepukos, N. L. LLimansrayseH, k. XongeiH, 4. K. benses.

Tabnuupbl 1 cxembl: «Cuctema »xmuBoi npupogsl (No K. JIMHHEK)», «J1eCTHULA XMBbIX
cywects (mo Jlamapky)», «MexaHn3M (HOPMMPOBaHWS MPUCNOCOONEHNIA Yy PacTeHUIA 1
XMBOTHbIX (M0 JlTamapky)», «KapTa-cxema mapLupyta nyTewlectsusa Y. [apsuHay», «Haxogku Y.
HapsuHa», «®opMbl 60pbObI 3a CyllecTBOBaHMe», «llopoabl ronyb6ei», «MHoroobpasuve
KY/IbTYPHBIX (POPM KanycTbl», «[1opoabl LOMALIHMX XXMBOTHbIX», «Cxema 06pa3oBaHNA HOBbIX
BugoB (no Y. AdapsuHy)», «Cxema COOTHOLUEHUS OBVKYLUMX CWUA 3BOMOLUUMY», «OCHOBHbIE
MONIOXKEHMSI CUHTETUYECKOI TEOPUM 3BONTHOLUN.

Tema 2. MUKpPO3BOJIIOIHS U €€ pe3yabTaThbl

Monynaumsa Kak anemeHTapHasd efuHuua 3sontounn. CoBpPeMeHHble MeTOAbl OLEeHKM
reHEeTUYECKOro pa3Hoo6pasmns 1 CTPYKTYpPbl NONynaumi. I3MeHeHne reHOOHAa NONYNALMMK KaK
3/leMeHTapHOe 3BO/IOLUMOHHOE fB/IEHMe. 3aKOH TFeHeTMYecKoro pasHoBecusi k. Xapaw, B.
BaiiH6epra.

AnemeHTapHble (akTopbl (ABVKYLME CWAbl)  3BOMOLMKU. MyTaUMOHHBIA  npoLlecc.
KombuHaTuBHas W3MeHUYMBOCTb. [peid reHoB — cfyyaiiHble HeHanpaBfieHHble W3MEHEeHUs
4yacToT anneneri B nonynaumsx. SPGeKT OCHOBATeNs. Dgpexkm 6GymuliouHo020 20pAbIUIKA.
CHudiceHUe 2eHemuyecko20 pasHooopasus. npudursl u cieocmeus. llpossenenue s¢hghexma
opetiha 2enoe 6 Oonvwux u manblx nonyasyusx. Murpauun.  M3onaums nonynsuuic:
reorpagumyeckas (NpocTpaHCTBEHHasA), bruonornyeckas (PenpoayKTuBHas).

EcTecTBeHHbIN OTOOpP — HanpasnAwWwMiA ¢akTop 3BoMOLMN. DPOPMbl €CTECTBEHHOIO
oTbopa: ABMXYLMIA, CTABUNN3NPYIOLLMIA, paspbiBalowwmii (AM3pyNTUBHLINA). MosoBoin oTHOp.
BO3HMKHOBEHVE 1 3BOMIOLMSA COLMATIBHOTO MOBELEHNS XXMBOTHbBIX.

Mprcnoco6/IeHHOCTb OPraHM3MoB KakK pe3ynbTaT MWUKPO3BOMOUMU. BO3HUMKHOBEHME
nprcnocobeHnii y opraHu3moB. Apomopdo3bl U navoagantauum. Mprumeps! NPUCNoco6ieHnit
Yy OpraHu3moB: MOP(OSIOTMYeCcKUe, (U3MONOTNYECKMEe, OUOXUMUYECKME, TOBELEHYECKNME.
OTHOCMTENbHOCTL MPUCNOCO6/1IEHHOCTM OpraHU3MOB.

Bug, ero kputepum n CTpyktypa. BuaoobpasoBaHue Kak pe3y/ibTaT MUKPO3BOMHOLUN.
WM3onaums — knoyeBol (haktop BUA006pasoBaHMs. [yTu M cnocobbl BUA006pPa30BaHUS:
annonarpuyeckoe (reorpagmyeckoe), cumnaTpuyeckoe (3KOMOMMYECKOE), «MIHOBEHHOE»
(monunnoungmsauns, rnopuamnsaums). JnntensHOCTb 3B0HOLMOHHBIX MPOLECCOB.

MexaHn3Mbl (HOPMUPOBaHNSA BUOIOMMYECKOro pasHoobpasus.

Ponb  3BOMIOLMOHHON Guonorum B pa3paboTKe HayyHbIX METOLOB COXpaHeHus
6ropasHoo6pasns. MUKPO3BOMIOLMA M KO3BOMIOLMA MapasuToB U MX X035eB. MexaHu3Mbl
(hopMUPOBaHNSA YCTOMUMBOCTI K aHTUOMOTMKAM U COCOOLI 6OPbLOLI C HEA.

JdemMoHcTpanuu

MopTpeThbl: C. C. YeTBepukos, 3. Maiip.

Tabnuupbl N cxembl: «MyTaLMOHHaA U3MEHUMBOCTbY, «ITONYNALMOHHAsA CTPYKTYpa BUAa»,
«Cxema nposiBNeHWs 3akoHa Xapau—BaiH6epra», «[BWXKyLMe CWUMbl  3BOMHOLUN»,



«3QKOMIornyeckas un3onauMs nonynsauuin  ceBaHCKOW qopenu», «leorpamyeckas M30nsauus
NNCTBEHHMLbI CMOMPCKOI 1 NUCTBEHHULbI AAaYPCKOM», «ONyNAUMOHHbIE BOMHbI YACNIEHHOCTY
XULHUKOB W >KepTB», «Cxema [AeNCTBUA eCTeCTBEHHOro o0T6opa», «®dopMbl 60pb6bl 3a
CYLLLeCTBOBaHME, «HOyCTpUanbHbIN MeflaHN3M», «KuBble NCKOMaemble,
«OKPOBUTENbCTBEHHASA OKpacKa >XMBOTHbIX», «[Mpefynpexarolias OKpacKa >KMBOTHbIX»,
«Pu3nonornyeckne agantaunmy», «pucrnocobieHHOCTb OPraHN3MoB M €€ OTHOCUTE/IbHOCTbY,
«Kputepun Bupa», «Buabl-ABONHUKN», «CTpyKTypa Buaa B npupode», «Crnocoobsl
BMA00Opa3oBaHusA»,  «leorpaduyeckoe  BWAOOOpa3oBaHWE  TPEX  BWAOB  NaHAbILEN»,
«DKONOrMyeckoe BMA006pa3oBaHME BUMAOB CUHML», «[lonunnounabl pacTeHuin», «KanycTHo-
pefeyHbI rnépua».

O6opypaoBaHue: repbapuy pacTeHWn, KOMMEKLMM HACEKOMBIX, Yydena NTUL, U 3BEepeit C
nprMepamMun pasiMyHbIX NPUCNOCOGNIEHWIA, Yydena NTUL W 3BEpeit pasHbIX BWUAOB, repbapum
pacTeHunii 6IM3KNX BULOB, 06pa30BaBLUMXCA Pa3IMUYHbIMK Crocobamu.

JlaGopaTopHasi pa6ora «BbIsSiBNeHMe N3MEHUNBOCTM Y 0CO6El OAHOI0 BMuaa».

JlaGopaTtopHasi pa6ora «[lpucrnocobneHmss OpraHM3MOB W WX  OTHOCUTENbHaS
Lie/1ecoobpa3HOCTb».

JlabopaTopHasi pagora «CpaBHeHVe BUA0B N0 MOP(OI0rM4eCKOMY KPpUTEPUIO».

Tema 3. MakpodBosonust 4 e¢ pe3yJbTaThl

MeToAbl U3y4eHNs Makpo3BO/IHOLMW. [aneoHTON0rMYecKne MeToAb! N3yYeHUs 3BONHOLNN.
MepexofHble hopmbl 1 (hUNIOreHeTUYECKMe PALbI OPraH3MOB.

Buoreorpaguueckne Metofbl M3ydeHus 3sonoumn. CpaBHeHWe qiopbl U (hayHbl
MaTepuKOB 1 OCTPOBOB. broreorpaguyeckne o6nactv 3emnn. Buabl-sHAEMUKN N PESIUKTBI.

AMOPUONIOrNYECKe U CPaBHUTENIbHO-MOP(OIOTMYECKNE METOAb! M3YUYEeHUst 3BOIOLMN.
"eHeTUYeCKe MexXaHW3Mbl 3BOJIOLMM OHTOreHe3a W MOSABMNEHUA 3BOOLMOHHBLIX HOBLUECTB.
[COMOMIOrNYHbIE N aHANIOTNYHbIE OpraHbl. PyaMMeHTapHble opraHbl U ataBn3mbl. MonekynspHo-
reHeTUYeckne, OGUOXMMUYECKME U MaTeMaTUyeCKne METOAbl  U3YYeHUs  3BOJTHOLUN.
[TOMO/I0rnYHbIe reHbl. CoBpeMeHHble METOAbI MOCTPOEHUS (DUNIOreHETUYECKUX [AEPEBLEB.

XpOMOCOMHbIe MyTaLun 1 3BOMKOLUSA FTEHOMOB.

O6wme  3aKOHOMepHOCTW  (NpaBwna)  3BONMKOUMW.  Ilpunyun  cmenvt  DyHKyuUil.
HeobpaTMocTb 3BONIOLMM. AflanTvBHAA pagvaumsa. HepaBHOMepPHOCTb TEMMOB 3BOJTHOLMN.

JemoncTpanuu

MopTpeTbl: K. M. Bap, A. O. Kosanesckuii, ®. Mionnep, 3. 'ekkesb.

Tabnuubl 1 cxembl: «PUIOreHETUYECKUI PAL NOLIAAN», «APXEONTEPUKC», «3Bepo3ydble
Awepbl», «CTerouedanst», «PUHUOGUTLI», «CeMeHHble NanopoTHUKW», «buoreorpaduyeckme
30Hbl 3emnn», «[peld KOHTUHEHTOB», «PefnKTbl», «HauvasbHble CTagunm 3MOPUOHaNbHOMO
PasBUTMS  MO3BOHOYHbIX  KMBOTHbIX»,  «[OMO/MIOrMYHbIE W aHA/IOTUYHbIE  OpraHbl»,
«PyauUMeHTbI», «ATaBM3MbI», «XPOMOCOMHble Habopbl YenoBeka W LMMMaH3e», «[naBHble
HanpasneHNsa 3BOMOLMMNY», «OBLLMe 3aKOHOMEPHOCTM 3BOMTHOLUN».

O6opynoBaHMe: KOMNeKuMKn, repbapum, MynsHkm MCKOMaemblX OCTATKOB OPraHu3moB,
MY/SXKU TOMOJSIOTUYHBIX, aHaNIOMUYHbIX, PYAMMEHTaPHbLIX OPraHoB M aTtaBM3MOB, KOIEKLMK
HaCeKOMbIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE )KU3HU Ha 3emJie

HayuyHble runoTesbl MPOUCXOXKAEHUA XWU3HU Ha 3emsie. AGMOreHes u naHcrnepmus.
[loHayuHble MpefCcTaBNeHVs O 3apOXAEHUN >KU3HW (KpeauuoHn3m). 'mnoTesa MNOCTOSHHOIO
CaM03apOoXKAeHNA XN3HU N e€ onpoBepxXeHue onbiTamn ®. Peau, J1. CnannaHuyaxu, J1. MacTtepa.
MpouncxoxaeHmne Xn3HM 1 acTpobronorus.



OCHOBHbIe 3Tanbl HeOpraHW4ecKou 3BooLMK. MNnaHeTapHas (reosiornyeckas) 3BOMOLMA.
XunmMunyeckas 3BoMtouns. ABMOTreHHbIN CMHTE3 OpraHMYecKUX BELEeCTB U3 HEOpPraHUYecKmx.
Onbitr C. Munnepa u I'. KOpu. O6pa3oBaHMe MOMMMEPOB M3 MOHOMepoB. KoalepBaTHas
runotesa A. . OnapuHa, runotesa nepBuMyHOro OynboHa K. XongeiHa, reHeTuyeckas
runotesa . Ménnepa. Pubosumbl (T. Yek) u runotesa «wvupa PHK» Y. Tun6epra.
dopmupoBaHMe MeMbpaH 1 BOSHUKHOBEHWE MPOTOKNETKU.

Vctopus 3emnn M MeToAbl €€ usydeHuMs. lICKomaemble OpraHW4Yeckue OCTaTKM.
[eoxpoHonorms ©n  eé wmetogbl. OTHOcWUTeNlbHas M abCOMOTHAs  FEOXPOHOMOIUA.
["e0XpoHoornyeckas LWKana: 30Hbl, 3pbl, MEPUOAbI, INOXN.

HauasibHble 3Tarnbl OpraHMYecKoi 3BostoLmMn. osBeHWEe Y 3BOMIKOLMA NEPBbLIX KNETOK.
Jsonoums Metabonmsma. Bo3HWKHOBeHME nepBblX 3KocMcTeM. COBpeMeHHble MUKPOOHbIe
OMONNEHKN KakK aHasiior nepsebix Ha 3emne coobulects. CTpomartonutbl. [pokapuoTbl ©
3YKapunoThI.

MponcxoxaeHvie 3yKapuoT (CMM6uoreHes). SBOMOLMOHHOE MPOUCXOXAEHWE BUPYCOB.
MMponcxoxaeHne  MHOTOK/IETOYHbIX — OpraHuM3MoB.  BO3HWKHOBEHME  OCHOBHbLIX — rpymn
MHOTOK/IETOYHbIX OpraH13MOB.

OCHOBHble 3Tanbl 3BOMIIOLMMN BbICWUMX pacTeHuin. OCHOBHble apoOMOP(O3bl PaCcTEHWIA.
Bbixog pacTeHuin Ha cywy. [losiBneHWe CMOPOBbLIX PacTeHUA W 3aBOeBaHWe WMW CYLUW.
CeMeHHble pacTeHust. MponCXoXaeHne LBETKOBbIX PacTeHWIA.

OCHOBHble 3Tarnbl 3BOMIOLMN YKMBOTHOTO MUpa. OCHOBHble apoOMOP(O3bl XUBOTHbIX.
BeHackasa (hayHa. KemOpuiAcKuiA B3pbIB — NOSB/IEHME COBPEMEHHbIX TUMOB. IMepBble XOpAOBble
XXMBOTHbIE. YK13Hb B BOfE. DBO/MOLMA NO3BOHOUHBIX. [poncxoxaeHne amhuounii n penTumia.
MpoucxoxgeHne Mnekonutarwowmux u ntuy. [MpuHUMN K1o4YeBoro apomopdgosa. OcBoeHue
6eCcno3BOHOYHbIMM Y MNO3BOHOYHBIMU XXUBOTHBLIMY CYLUW.

Pa3BuTMe XMN3HM Ha 3eme No 3paM 1 nepuogam: apxen, NpoTepo3oi, Naneo3omn, Me3o3oi,
KaiHo30i. O6Ljas xapakTepucTuka Kaumara W reosornyeckmx npoueccos. [losiBneHve u
pacLBeT XapaKTepHbIX OpraHuW3MOB. YTneobpa3oBaHue: ero YCnoBuS M BAUSHWE Ha Fa30Bbli
cocTaB aTMOC(epbl.

MaccoBble BbIMUPaHUA — 3KOMOTMYECKME KPU3UCHI MPOLLNOro. MpuumHbLl U cneacTens
MaccoBbIX BbIMMpPaHWii. COBPEMEHHbIN 3KOMOMMYECKUn KPU3NC, ero ocobeHHocTu. Mpobnema
COXpaHeHus 6ropasHoobpasus Ha 3emsie.

CoBpeMeHHas cucteMa OpraHM4eckoro mupa. MpuHUUNbI Knaccugukauum opraHu3MoB.
OCHOBHbIe CUCTEMATUYECKME TPYMMbl OPraHU3MOB.

JdemoncTpanuu

MopTtpeTbl: ®. Pean, J1. CnannaHuaHwu, J1. Mactep, V. N. MeuHukos, A. . OnapuH, [xX.
XonpeiH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuubl 1 cxembl: «Cxema onbiTa @. Pean», «Cxema onbiTa J1. MNactepa No U3y4eHUHo
caMo3apoXaeHNs Xu3Hu», «Cxema onbita C. Munnepa, I'. KOpu», «3Tanbl HeOpraHNYecKom
3BONOLUNMY», «e0XPOHONOrMYecKas LWKana», «HavanbHble 3Tanbl OPraHUYeCKOn 3BOMHOLMMN,
«Cxema 06pa3oBaHMs 3yKapuoT NyTEM cumbuoreHesa», «Cuctema >XVUBOW MPUPOLbI»,
«CTpoeHVe  Bupyca», «ApoMopdo3bl  pacTeHWin»,  «PUHUODUTBI»,  «OAHOKIETOYHbIE
Bogopocnn», «MHOrOKIETOUHbIE BOAOPOCAU», «MXW», «[ManopoTHUKKM», «[ 0/I0CEMEHHbIe
pacTeHusi», «OpraHbl LBETKOBbIX PacTeHU», «Cxema pa3BUTUA KMBOTHOIO  Mupa»,
«ApOMOpt03bl  XKMBOTHbIX», «[llpocTeiiume», «KuLeYHONonocTHbIe», «I1N0CKMe YepBu»,
«YneHNCTOHOrne», «Pbl6bI», «3eMHOBO/HbIEY, «[pecMbiKatoLLmecs», «[Tnubi»,
«MnekonuTatowme», «Pa3BUTUE XKM3HW B  apXelickoi 3pe», «Pa3BUTWE XKM3HW B



MPOTEPO30MCKON 3pe», «Pa3BUTUE XXWM3HW B NaJIEO30MCKON 3pe», «PasBuUTUE >KU3HU B
Me3030/CKOI 3pe», «Pa3BUTUE XXWM3HW B KalHO30MCKON 3pe», «CoBpeMeHHas cucTema
OpraH1yeckKoro Mmpa».

O6opynoBaHue: repbapun pacTeHWn pasNYHbBIX OTAENI0B, KOMMEeKUMM HACEKOMbIX,
B/laXKHble MNpenapaTbl >XMBOTHbIX, PakOBUHbI MOJIIFOCKOB, KOJIMEKLMUN WUTIOKOXMUX, CKeNeTbl
MO3BOHOYHBIX >XMBOTHbIX, Yy4yena MTWUL, W 3BEPeil, KOMNEKLUW OKaMeHeNnocTeid, MONe3HbIX
MCKONaeMbIX, MYNsHXKU OpraHUYeCcKnX 0CTaTKOB OpPraH1M3moB.

BupryanbHas JiaGopaTtopHass padora «MogennposaHue onbitoB Mwunnepa—tOpu no
N3y4eHMIO abMOreHHOro CUHTE3a OpraHNYecKnX COeaNHEHNIA B MEPBUYHO aTMOCtepe.

Jlabopatopuasi paGora «l/I3yyeHne U ONUCaHME WCKOMaeMbIX OCTATKOB [peBHUX
OpraHun3moB».

IpakTuueckasi padora «/I3yyeHne OCOOGEHHOCTEN CTPOEHUA pPACTEHWUA pPasHbIX
OTZEN0B».

IpakTuueckas padora «/13yyeHne 0COOEHHOCTEN CTPOEHMS NO3BOHOUHBIX XXMBOTHbIX.

Tema 5. IIpoucxoxaenue 4ej0BeKa — aHTPOIOIreHe3

Pasfensl 1 3a4a4n aHTpornonorun. MeTofsl aHTPONOIOr K.

CTaHoBNEHVE MPEACTaB/EHNIA O MPOUCXOXAEHUW 4YenoBeKa. PenmrmosHble BO33peHMS.
CoBpeMeHHbIe Hay4YHble TEOPUN.

CX0ACTBO  Ye/ioBEKA C  >KMBOTHbIMW. CUCTeMaTMYeCKOe MOJIOXKEHME — YeslIOBEKa.
CBugeTenbCcTBa CXOACTBA Ye/lOBEKA C  XKMBOTHbIMU:  CPaBHUTENbHO-MOP(ONOrNYeCKue,
aMbpuonornyeckue, MU3N0N0Oro-oMoXmmmMyeckue, noeegeHYeckre. OTANUMSA  4enoBeka OT
YXMBOTHbIX. MPAMOX0OX/AEHNE U KOMIM/EKC CBA3AHHbIX C HUM MPU3HAKOB. Pa3BUTUE FOOBHOIO
MO3ra 1 BTOPOW CUrHa/IbHOW CUCTEMBbI.

OBvXywime  cunbl  (PakTopbl) — aHTpororeHesa:  OGUOMIOTMYECKME,  COLMATIBHBIE.
CoOoTHOLLUEHMe B1OMOTNYECKUX U COLMaNbHBIX (DAKTOPOB B aHTPOMOreHese.

OCHOBHble CTagun aHTponoreHesa. PaHHWe YenoBeKoo6pasHble 06e3bAHbI (MPOKOHCY/bI)
W paHHVE NOHrnabl — 06LLMe NPeaKn YenoBeKoobpasHbIX 06e3bsH 1 Ntoaei. ABCTPIONUTEKN —
[BYHOIvie npefku nogeid. YenoBek yMmesiblid, MepBble M3roTOBMEHUA OpyAuiA Tpypa. Yenosek
NMPAMOXOAALLMIA N NepBbIA BbIXO Ntofei 3a npefenbl Adpuki. Yenosek reinfensoeprckuii —
06LWMIA NPeaoK HeaHAePTaIbCKOro YesloBeKa 1 YesloBeKa pasyMHOro. YenoBek HeaHaepTaIbCKuiA
KakK BWA NHOLE XOM0LHOro Knumara. YesioBeK pasyMHblA COBPEMEHHOrO TuNa, AeHUCOBCKUIA
4e/lIoBEK, OCBOEHME KOHTUHEHTOB 3a npejenamu AQpuku. ManeoreHeT1Ka 1 NaseoreHOMMKa.

3BOMOUMA COBPEMEHHOIO 4esioBeka. ECTECTBEHHbI OT6Op B MOMyNALMAX 4enoBeKa.
MyTauMOHHbIN npouecc 1 nommopdmam. MonynsaumoHHbIE BOMHbI, APeid) reHoB, MUrpauus u
«3(PheKT OCHOBATENSA» B MOMY/ALUAX COBPEMEHHOI O YeN0BeKa.

Uenoseyeckne pacbl. [oHATME O pace. Bonblume packl: eBponeongHas (espasuiickas),
aBcTpano-HerpovaHas (skeatopuasibHas), MOHrosiongHas (asmarcko-amepurkaHckas). Bpems u
MyTW paccefieHnss 4enoBeka N0 nnaHeTe. EAMHCTBO uenoBeveckMx pac. HaydHas
HECOCTOATEeNbHOCTb  pacu3Ma.  [1pucrnoco6/ieHHOCTb  4YenioBeka K pasHbIM - YCI0BUAM
OKpyXatoLlel cpefbl. BnvsHue reorpaduueckoli cpedbl U apeiida reHoB Ha Mop(Onorni u
(h13M0M0rnI0 YesioBeka.

MexaucumnivHapHole  MeTofbl B (M3MYecKoin  (6MOMOrMYecKor) aHTpOonosornu.
3BOMOUMOHHAA  aHTPOMNOMOrUA M Nafe0aHTPOMNOOrNA  Ye/IOBEYECKUX  MOMYNALMNA.
BuocounanbHble  UCCNefoBaHWA — MpUPOAbl  YesioBeka.  ViccrefoBaHve  KO3BOMOLMM
BM0N0rMYecKoro 1 coumanbHOro B YesioBeke.

JdemMoHcTpanuu



MopTpeTbl: Y. AapsuH, J1. lukun, A. A. PoruHckuii, M. M. 'epacmos.

Tabnuubl ¥ cxembl:  «MeTofbl aHTPOMONOruM», «[ONMOBHOW MO3r  Yesl0BEKa,
«YenoBekoobpasHble 006e3bsiHbI», «CKeneT 4enoBeka M CKeneT LIMMMaH3e», «PyAuMEHTbl W
aTaBu3Mbl», «[BWKYLUME CWMbl  aHTPOMOreHesa», «JOBOJOLMOHHOE [PEBO  YesI0BEKa»,
«ABCTpaNIonMTeK», «4enoBek ymesnblit», «HenoBeK NpsMOXoaawmii», «deHUCOBCKNIA YeOBEK»
«HeaHgepTanbubl», «KpomMaHbOHUbI», «[IpefKn 4enoBeka», «3Tanbl 3BOMOLMM YEN0BEKA,
«Pacbl YenoBeka».

O6opyaoBaHMe: MysHK OKaMeHeoCTel, NpeAMeTOB MaTepuaibHOM Ky/bTypbl NPeLKoB
yenoBeka, penpoaykumm (thotorpadum) KapTUH € MUGOOTUYECKUMU U BUBNENCKMMI
CHOXKETaMM MPOUCXOXAEHNS YeNloBeKa, (POTorpaiunm HaXo40K UCKOMaeMbIX OCTAaTKOB YeN0BeKa,
CKefleT YenoBeKa, MOAeNb Yepena YesnoBeka M yepena LUMMMNaH3e, MOLENb KUCTU YenoBeKa U
KUCTM LUMMNaH3e, MOLeNu Topca NPeaKoB YesioBeka.

JlaGopaTtopHasi pabora «l/3yyeHMe OCOOGEHHOCTEN CTPOEHWUA CKeneTa YesoBeka,
CBAI3aHHbIX C NPAMOXOXKAEHVEM.

IpakTuueckas: padora «/I3yyeHne 3KONOrMUeCKMX afantaunii YenoBeka.

Tema 6. IkoJiorus - HayKa 0 B3aUMOOTHOLICHUAX OpraHusmMoB )/ |
HAJOPraHU3MEeHHBIX CHCTEM € OKpY:Kalouiei cpeaoi

3apoxaeHne u pa3BuTMe 3Konormm B Tpydax A. 'ymbonbata, K. @. Pynbe, H. A
CeBepuoBa, 3. lNekkens, A. TeHcnn, B. H. Cykauésa. Pa3genbl u 3agayunm akonorun. Csssb
3KONIOrUN C APYrMy HayKamu.

MeToab! 3konorun. Monesble HabNHOAEHUA. DKCNEPUMEHTbI B 3KOMOMMA: MPUPOLHbIE 1
nabopaTopHble. MogennpoBaHue B 3KONOTMU. MOHUTOPUHI OKPY>XXatoLLeld cpefbl: NOKa/bHbIN,
PErnoHasbHbIA 1 FNOBaNbHBIN.

3HauyeHMe 3KOMOrMYeCKUX 3HaHWI ONA YenioBeKa. IKOMOrMYeCKOe MUPOBO33PEHME Kak
OCHOBa CBA3eli YenoBeyecTBa C NPUPOLOWA. DPOPMMpOBaHME 3IKOMOTUYECKOW KynbTypbl W
9KO/IOMMYeCKOW rpamoTHOCTY HaceneHus.

JdemoHcTpanuu

MopTpeTbl: A. F'ym6onbaT, K. ®. Pynbe, H. A. CeBepuoB, 3. 'ekkenb, A. TeHcnu, B. H.
Cykaués.

Tabnuupbl 1 cxembl: «Pazaenbl 3Konornmy», «Metofbl 3KONorum», «Cxema MOHUTOPUHTa
OKpY>KaloLLIEN cpeabl».

JlaGopaTopHas padora «/13y4eHne METOL0B 3KOIOMMUYECKNX UCCNe0BaHNM».

Tema 7. Opranusmbl 4 cpea O0UTAHUA

JKonornyeckne (akTopbl W 3aKOHOMEPHOCTM WX  AeicTBuA.  Knaccudmkaums
9KONOTNYeckMx  (hakTopoB:  abuoTu4yeckne, OUOTUYECKME,  aHTpOroreHHole.  O6Lwme
3aKOHOMEPHOCTM [eliCTBMA 3KONOrMYecKmx (aktopos. Mpasuno MuHumyma (K. LLinpeHrens, HO.
JNInénx). TonepaHTHOCTb. BPUONOHTHbIE Y CTEHOBNOHTHbLIE OPraHn3Mbl.

AbunoTnyeckune daktopbl. CBET Kak 3KOornyeckuii akrop. JeicTBue pasHbIX y4acTKOB
CO/IHEYHOIO CMEeKTpa Ha OpraHu3Mbl. JKONOrMYecKWe Tpynnbl PacTEHUA WM XMBOTHbIX MO
OTHOLLIEHMIO K CBeTYy. CurHasbHas posib ceeta. POoTOMNeproLn3M.

TemnepaTypa KakK 3Koforuyeckuii caktop. [eicTBue TemnepaTypbl Ha OpraHu3Mbl.
MoKMNOTEPMHbIE U TOMOMOTEPMHbIE OpraHn3Mbl. OBPUTEPMHbIE Y CTEHOTEPMHbIE OPraHU3Mbl.

BnaXHOCTb Kak 3konormnyeckuid ¢aktop. MpucrnocobneHns pacTeHuUin K NoAfepXaHuto
BOAHOro 6anaHca. Knaccugukaums pacTeHWin No OTHOLWeEHWIO K Boge. [MpucnocobneHus
YXMBOTHbIX K U3MEHEHWNIO BOAHOI0O peXumMa.



Cpepgbl 06uUTaHMS OpraHWM3MOB: BO[Has, Ha3eMHO-BO3AYLUHas, MOYBEHHast, ryonHHas
MOANOYBEHHAsA, BHYTPMOPraHM3mMeHHas. PU3NKO-XMMUYECKME OCOBEHHOCTU Cped 0bUTaHWs
OpraHun3mos. NprcrnocobneHns OpraHM3MOB K XKU3HW B pasHbIX cpejax.

Buonornyeckne putMbl. BHeLHWE U BHYTPeHHME pUTMbI. CYTOUHbIE U TOANYHBIE PUTMbI.
Mprcnoco61eHHOCTb OPraHM3MOB K CE30HHLIM M3MEHEHUAM YCNIOBUIA XXMU3HMU.

YKn3HeHHbIe hopMbl OpraHn3MoB. MOHATME O XKM3HEHHON (opme. YKM3HEHHble (HOPMbI
pacTeHWiA: AepeBbsl, KYCTapHWKW, KYCTapHUYKM, MHOFO/IETHWE Tpasbl, OAHONETHME TpPaBbl.
YKu3HeHHble (DOPMbl XKMBOTHBIX: TUAPOOWOHTLI, Te0OVOHTLI, a3p0BbUOHTLI. OCo6eHHOCTM
CTPOEHNSA 1 06pa3a XU3HMN.

BuoTnyeckme  haktopbl. Buabl  GMOTUYECKUX  B3aMMOAEWCTBUIA:  KOHKYPeHLMS,
XWLLHWYECTBO, CMMOMO3 ¥ ero dopmbl. Mapasntusm, Koonepaums, MyTyasin3M, KOMMEHCA/IM3M
(KBapTMpaHTCTBO,  HaxnebHM4yecTBO). HeTpodmueckme  B3aMMOAeWCTBUA  (TOMMYECKME,
(hopuyeckre, habpuyeckme). 3HaueHMe OUOTUYECKMX B3aMMOAENCTBUIA ANA CYLLECTBOBaHMSA
OpraHu13moB B cpefe 06uTaHus. MPUHLUN KOHKYPEHTHOMO UCKHOYEHNS.

JdemoncTpanuu

Tabnuubl N CXeMbl: «IKOMOrnyeckme (PakTopbl», «CBETOBOM CMEKTP», «IKONOrMYecKmne
rPYNMbl )XUBOTHbIX MO OTHOLLEHWIO K CBETY», «TEMN0KPOBHbIE XNBOTHbIE», «X0/104HOKPOBHbIE
XMBOTHbIE», «PU3MONOTMYECKME afanTauun XUBOTHbIX», «Cpelbl 06UTaHWA OpPraHU3MoB»,
«buonornyeckme puTMbl», «Kn3HeHHble (HOPMbI PaCTEHUIN», «XKU3HEHHbIE POPMbI XMBOTHbLIX,
«QKOCUCTEMA LUMPOKONMCTBEHHOIO neca», «3JKOCUCTeMA XBOWHOrO neca», «Llenn nutaHus,
«XULLHNYECTBOY», «[Napasntnsm», «KoHKypeHUusa», «Cumonos», «KoMmeHcanmmy.

O6opypaoBaHue: repbapum pacTeHWd N XXMBOTHBIX, MPUCMNOCOGNEHHBIX K BAUAHUIO
Pas3IMYHbIX  3KOMOTMYECKUX  (haKTOpOB, repbapum  CBETOMOOMBBLIX, TEHENOOMBLIX U
TEHEBbIHOC/IMBbLIX PacTEHWIA, CBETO/MOOMBbLIE, TEHENOOMBLIE M TEHEBLIHOC/INBbLIE KOMHATHbIE
pacTeHusi, repbapuv ¥ KONMEKUMU TensontobmBbIX, 3MMOCTOWKMX, MOPO30YCTONYMBBLIX
pacTeHWi, udydena NTUL W 3Bepeil, repbapuv pPaCTEHMI, OTHOCALMXCA K rurpogutam,
Kcepoghutam, Me3o(mMTam, KOMHATHble pacTeHWs AaHHbIX TPYNM, KOMMNEKUMU >KUBOTHBIX,
0bUTaloLLMX B pasHbIX cpefax, repbapum n KONMEKUMWU PaCTEHWUIA M XKUBOTHbIX, 061aJatoLwmx
yepTamy MPUCMOCOBNEHHOCTM K CE30HHbIM W3MEHEHMSIM  YCNOBUA KWU3HKW, Trepbapum w
KOMNEKUMM PaCTEHUIA W XKMBOTHBIX Pa3/INUHbIX >XU3HEHHBbIX (POPM, KOMNEKLUUU XKMUBOTHBIX,
YHaCTBYIOLLUMX B Pa3NYHbIX OBMOTUYECKMX B3aUMOLENCTBUSAX.

JlaGopaTopHasi padora «BblIsSiBNeHMe NPUCNOCO6/IEHNI OPraHU3MOB K BIMSIHUIO CBETa».

JlaGoparopHasi paGora «BblsiBieHWe nNPUCMNOCO6MEHNIA OPraHW3MOB K  B/USHUIO
TemrnepaTypbI».

JlaGopaTtopHasi paGora «AHATOMWYECKME OCOBEHHOCTM PacTeHUA K3 pasHbIX MecT
0buTaHUA».

Tema 8. IKko0/10rusi BUI0B M NOMYJIAIMIA

JKONOrnyeckre XapakTepucTUKK nonynaumu. Monynauua kak 6uonormyeckas cuctema.
Po/fb HeOZHOPOAHOCTM cpefbl, (M3NYECKUX 6apbepoB M OCOBEHHOCTEN 6uonoruv BUAOB B
(hopmMMpOBaHMM MPOCTPAHCTBEHHOM CTPYKTYPbI Moy nsiumii. OCHOBHbIE MoKasaTeny Nonynsuum:
YMCNIEHHOCTb, MJIOTHOCTb, BO3pPacTHas W MOM0Basf CTPYKTYpa, POXAAeMOCTb, MPUPOCT, TeMmr
poCTa, CMEPTHOCTb, MUrpaLus.

Jkonornyeckas CTpykTypa nonynayun. OueHKa YMCNeHHOCTU nonynaumn. OuHamuka
nonynsuun n eé perynauus. Buotnyecknin noteHyman nonynaumn. MogenvmposaHue gyHaMUKN
nonynsaumn. KprBble pocTa YMCMEHHOCTM nonynaumun. Kpusble BbDKMBaHMS. Perynaums



YMCNIEHHOCTN MOMYNALMIA: Ponb (DAKTOPOB, 3aBUCALWMX M HE 3aBUCALLMX OT MIOTHOCTW.
JKonorunyeckre ctparterun snaos (r- n K-ctparerun).

MoHATMe 006 3KoMormyeckor Huwe Buga. MecToobuTaHne. MHoromepHas Mogesnb
3KOMOrMYecKon Hmwmn K., XatunmHcoHa. Pasmepbl 3KOMOrMyecKom H1WK. MoTeHumanbHas 1
peasin3oBaHHas HULLIN.

Bug Kak cuctema nonynsuuii. Apeasibl BUAO0B. Buabl M MX XKU3HEHHble CTpaTervu.
3KO0rMyecKme aKBMBAEHTI.

3aKOHOMEPHOCTU  MOBELEHWUS WM MUTPaLMin  >XMBOTHBIX. bBuonornyeckue unHBa3MK
4y>KEPOAHbIX BUOB.

JdemoHcTpanuu

MopTpeT: OX. M. XaT4MHCOH.

Tabnuubl 1 CXeMbl: «9KOIOrMYECKMe XapaKTePUCTUKM Nonynaumumy», «MpocTpaHCTBEHHaS
CTPYKTYypa nonynsauum», «Bo3pacTHble nupamugbl nonynauum», «CKOpPOCTb 3aceneHus
MOBEPXHOCTN 3eMAM Pa3/IMYHbIMIU OpraHn3Mamm», «Mogenb 3KOoNornyeckoin Huwn k. W.
XaTumMHCOHa».

O6opyanoBaHuWe: repbapun pacTeHWUiA, KONNEKLMMN XXUBOTHBIX.

JlaGopaTopHasi pa6ora «[1pncrnoco61eHns CeMsH PaCTEHNI K pacCeneHmnIo,

Tema 9. JkoJ10rusi cO001IECTB. IKOJIOTHIECKHE CUCTEMBbI.

CoobuectBa opraHu3smoB. broueHo3 1 ero CTpyktypa. CBA3W Mexay opraHu3mMamuv B
6roLeHo3e.

JkocucTeMa Kak OTKpbiTag cuctema (A. K. TeHcnn). PYHKUMOHA/bHbIE 6/I0KU
OpraHn3mMoB B 3KOCWUCTEME: MPOAYLEHTbI, KOHCYMEHTbI, peAyueHTbl. Tpoduyeckne YpoBHW.
Tpoduyeckme uenu n cetn. A6MOTUYECKME 610K 3KOCUCTEM. oUBbI U Wbl B 3KOCUCTEMAX.
KpyrosopoT BeLLEeCTB 1 NMOTOK 3HEPTUW B 3KOCUCTEME.

OCHOBHbIe NnoKasaTenn sKocucTeMbl. briomacca 1 NPoAyKLUMA. SKOMOTMYECKMEe NMpaMuibl
yuncen, 6romacchbl 1 IHEPTUN.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @uykmyayuu. HanpasneHHble
3aKOHOMepPHble CMeHbl COOOLLECTB — CyKueccun. lMepBrYHbIE M BTOPUYHbIE CYKLECCUM N UX
MPUYMHBL.  AHTPOMOreHHble  BO3AEWCTBUA HA  CcyKueccun. KnmmakcHoe  COOGLLECTBO.
Bropa3Hoobpasme 1 NoAHOTa KPYroBopoTa BeLLeCTB — OCHOBA YCTONYMBOCTM COOOLLECTB.

MpupofHbIE 3KOCUCTEMbI. Ikocucmemvl 03€p u pex. IKocucmemvl MOpeli U OKeaHos.
Oxocucmemvt myHOp, 108, cmeneti, NyCMblHb.

AHTPOMOreHHble  3KOCUCTEMbI.  ArposkocucTema. ArpoueHos. Pasnuuusa  mexay
aHTPOMOreHHbIMU U NPUPOAHBLIMI 3KOCUCTEMAMMN.

Yp6oakocuctembl. OCHOBHbIE KOMMOHEHTLI Ypbo3kocucTeM. [Toposckas giopa 1 dayHa.
CuHaHTponmM3aums ropoackoi  (hayHbl. bBuonormyeckoe UM XO3AWCTBEHHOE  3HaYeHMe
arpoakocucTem n ypb0o3KocmucTem.

3aKOHOMepPHOCTU  (JOPMMPOBAHMS  OCHOBHBIX  B3aUMOfEWCTBMA  OpraHuM3mMoB B
aKocuctemax. Ponv kackaomoeo s¢hghexma u 6u006-30ughukamopos (Kioyegvlx 6ud08) 8
@yuxyuonuposanuu  sxocucmem. [1epPeHOC 3HEPrunm U1  BELECTB  MeXAy CMeXHbIMU
JKocUCTeMamu.  YCTOMYMBOCTb  OpPraHu3MoB, MOMyNAuMiA W 3KOCUCTEM B YC/IOBUAX
€CTECTBEHHbIX 1 aHTPOMOreHHbIX BO3AENCTBUIA.

Mexanusmvr  6030eticmeus 3a2p}l3H€Hu17l PA3HBIX  Munoeé Ha Cy60p2aHu3M€HHOM,
OP2AHUSMEHHOM, NONYJAUYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBblL IKOJI0OCUUECKO20
HOPMUPOBAHUSL AHMPONO2eHH020 6030eticmeusi. MeTOL0/I0rMA MOHUTOPUHIa eCTECTBEHHbLIX U
AHTPOMOreHHbIX 3KOCUCTEM.



JdemoHcTpauuu

MopTpeT: A. XK. TeHcnw.

Tabnuupl 1 cxembl: «CTPYKTYpa 6MOLIEHO3a», «DKOCUCTEMA LUMPOKONMCTBEHHOIO Neca,
«OKOCMCTEMA XBOMHOro neca», «®yYHKUWMOHaNbHbIE TPYNMbl OPraHM3MOB B 3KOCUCTEMEY,
«KpyroBopoT BelecTB B 3KocucTeme», «Llenn nutaHua (NacTouwiHas, AeTPUTHas)»,
«QKONOrnyeckas nupammaa Yncen», «3Konormyeckas nupammaa 6rmomaccol», «3K0/I0rmyeckas
nupamuaa sHeprumn», «ObpasoBaHue 6o0noTa», «llepBMyHas cykueccus», «BoccTtaHoBNeHME
fleca nocne noxkapa», «3KocucTema 03epa», «ArpoueHos», «KpyroBopoT BeLLeCTB M MOTOK
3Hepruu B arpoLeHo3e», «prmepbl ypb03KOCUCTEMY.

O6opyaoBaHue: repbapun pacTeHWid, KONNEKUUM HACEKOMbIX, 4yuyena NTULL U 3BEpen,
rep6apun KynbTYPHbIX U AUKOPACTYLLMX pacTeHW, akBapuyM Kak MOLE/b 3KOCUCTEMBI.

IpakTuueckas padora «/I3yyeHne n onvrcaHne ypo03KOCUCTEMbI».

JlaGopaTopHas padora «/13yyeHre pa3HO0Opa3ns MeSIKUX NMOYBEHHbIX YIEHUCTOHOMMX B
pasHbIX 3KOCUCTEMAX.

DKeKypeust «IKCKYPCUS B TUMUYHBIA GroreoleHos3 (B Lybpasy, 6epesHsiK, eflbHUK, Ha
CYXOZ0/bHbIA UM NONMEHHbIN Nyr, 03epo, 60/10T0)».

DKcKypeust «KIKCKYPCUS B arpo3aKoCUCTEMY (Ha Nose v B TENIMYHOE XO3AACTBO)».

Tema 10. Buocdepa — rirodasbHast IKocucTEMA

Buocepa — obuwennaHeTapHad 060/s04ka 3emMnu, rae CywecTByeT WM CyLlecTBoBasa
XW3Hb. PasBnTure NpeacTaBneHnin o 6uochepe B Tpydax 3. 3tocca. YueHune B. . BepHaackoro o
orocepe. O6nacTy 6rocdepbl 1 eé coctas. XKMBOe BELLLECTBO 6UOCHEPbI 1 €ro PYHKLMK.

3aKOHOMEpPHOCTM CyLLECTBOBaHMS 6uocdepbl. Ocob6eHHOCTH buochepbl Kak rnobanbHoO
aKocuctembl.  [lMHamuyeckoe paBHOBecMe B Guoctepe. KpyroBopoTbl BellecTB U
ororeoxnMmnyeckme UKol (Yrnepoga, azora). PUTMUYHOCTL SBNEHUI B Grocdepe.

3oHabHOCTL 6uoctepsbl. MoHsATME 0 61uome. OCHOBHbIE BUOMBI CYLUN: TYHAPA, XBOMHbIE
Nneca, CMeLLaHHble 1 LLUMPOKO/IMCTBEHHbIE fleca, CTENW, CaBaHHbI, MYCTbIHX, TPOMUYECKME fieca,
BbICOKOropbs. KnmMmat, pacTUTeNbHbI U KMBOTHbIA MUP GUOMOB CYLLN.

CTpykTypa ¥ (YHKUMA D>KMBbIX CUCTEM, OLEHKA WX PecypcHOro noTeHuuana u
BrocthepHbIX YHKLWIA.

JdemMoHcTpanuu

MopTpeTsbl: B. N. BepHagckuid, 3. 3tocc.

Tabnuubl 1 cxembl; «Feoctepbl 3eMan», «KpyroBopoT asoTa B npmpoge», «Kpyrosopot
yrnepoja B npupoge», «Kpyrosopot Kucnopoga B npupoge», «KpyrosopoT BoAbl B MPUPOLE,
«OCHOBHble  6UMOMbI  cylwmn», «Knumatudeckme nosca 3emam», «TyHApa», «Taira»,
«CMellaHHbIi - nec», «LLIMpOKONUCTBEHHbIA nec», «CTenb», «CaBaHHa», «[1yCTbIHSA»,
«TpONNYECKMnii nec.

O6opynoBaHue: repbapuny pacTeHUiA pasHbIX GMIOMOB, KOMINEKLMN XUBOTHbIX.

Tema 11. YeJsioBeKk U OKpY KaoNIas cpeaa

JKONOrMYecKne Kpusucbl M KX NPUYMHBLL. Bo3geicteme 4yenoseka Ha 6uochepy.
3arpsisHeHve BO3fyLUHOM cpedbl. OxpaHa Bo3gyXa. 3arpsisHeHue BOAHOW cpefbl. OxpaHa
BOAHbIX pecypcoB. Pa3pyLueHue noysbl. OXpaHa NOYBEHHbLIX PecypcoB. 3MeHeHve Knumara.

AHTPOMNOreHHOe BO3[ENCTBME HA PaCTUTENbHbIA M KMBOTHbIM  Mup. OXxpaHa
PacTUTENbHOIO U XXMBOTHOMO Mypa. OCHOBHbIE MPUHLMMBI 0XpaHbl NPUPoAbl. KpacHble KHUTK.
Oco060 oxpaHsiemble npupofHble TeppuTopun (OOTIT). boTaHM4Yeckme cabl U 300/10TMYeCKme
napku.



OCHOBHbIE MPUHLMMbI YCTOWUMBOTO Pa3BUTUS YeNOBEYECTBA U MPUPO/bI. PaLoHaibHOEe
NMPUPOLOMO/b30BaHNME W COXpaHeHMe OMOoMIorMyeckoro pasHoobpasus 3emnn. O6uime
3aKOHOMEPHOCTN rNoBasibHbIX 3KONOMMYECKNX KPU3NCOB. OcobeHHOCTH COBPEMEHHOI0 KpM3nuca
M €ro BepodaTHbIE NoOcCneacTBuA.

Pa3sutune METOA0B MOHWUTOPUHIa pPas3BUTUA OMacHbIX TEXHOIEHHbIX MPOLECCOB.
Cucmemnbie ucciedosanusi nepexooa K pecypcocoepezaiowjeili. U KOHKYPEHMOCNOCOOHOU
sHepeemuxe. buonocuueckoe paznoobpasue u duopecypcol. Hayuonanvhvie ungopmayuonHvle
cucmemyl, obecneyugarwue 0OCMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbI IKOpeadbuIUMayu IKOCUCmem u cnocobos 60pvLoObLL ¢ HUONOBPENCOCHUIMU.
Pexoncmpyxyust MOpcKux u HA3eMHbBIX IKOCUCTNEM.

JdemMoHcTpanun

Tabnuubl U CXembl: «3arps3HeHnMe aTMoctepbl», «3arpsaHeHue ruapocdepbl»,
«3arps3HeHne  Mnousbl»,  «MapHUKOBLIA  3hhekT», «Oco60 OXpaHsiemble MNPUPOAHbIe
TeppuTopun», «Mojenn ynpasiseMoro Mmpa.

O6opyfoBaHue: (oTorpatiun  OXPaHAEMbIX PacTEHU U HKUBOTHbIX KpacHoW KHUIY
Poccuiickor ®efepaumn, KpacHOM KHUIM pervoHa.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'H
HA YPOBHE CPEJHET'O OBLIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®roC COO ycraHaB/MBaeT TpeboOBaHWA K pe3ynbTataM OCBOEHMS 06ydatoLmmmucs
nporpamMm cpefHero o6Lero 06pasoBaHus: MIMYHOCTHbIE, MeTaNpPeaMeTHbIE U NPeaMeTHbIE.

B CTpyKType NMYHOCTHbIX pe3ynbTaToB OCBOEHWS MPOrpaMMbl MO 6MONOTMKN BblAeNeHbl
crefytowe  COCTaBNsAOLWME:  OCO3HaHVWE  00y4atoWUMUCSH  POCCUMACKOWM  TPaXK4aHCKOW
WOEHTUYHOCTU — TOTOBHOCTM K CamopasBUTWMIO, CaMOCTOSATENIbHOCTM W CamMOOMpesesieHnto,
Hanuyue momusayuu K OOYYEHUIO OWONOTUWN, yenenanpaeiennoe pazeumue BHYTPEHHUX
y6eXXeHNIA TMYHOCTU HA OCHOBE K/HOUYEBLIX LIEHHOCTEN U UCTOPUYECKUX Tpaguuui pasBuTus
OMONOrNYECKOro 3HaHWSA, 2omoeHOCmb U CROCOOHOCMb 00YYAIOLLMXCH PYKOBOLCTBOBATLCH B
CBOE/  [esTe/IbHOCTM  LEHHOCTHO-CMbICNIOBbIMM ~ YCTAHOBKaMK,  NPUCYLLMMK  CUCTeMe
ovonornyeckoro  00pa3oBaHWs, Hanuuue  npagocosHanus — IKONOTMYECKON  KyNbTypbl,
cnocobrHocmu cmasums Ll,efll/l n CTpOI/ITb YXXN3HEHHbIE MNaHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA MPOrpaMMbl N0 GUOMOTUN JOCTUTAtOTCA B €4UHCTBE
y4eBHOI M BOCNUTATENIbHOW [AeATeNbHOCTU B COOTBETCTBUM C TPAAULMOHHBIMUA POCCUNCKUMM
COLMOKYNbTYPHLIMI, UCTOPUYECKUMU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, NPUHATLIMA B
obLecTBe npasuiamy M HOpMamy MOBeAeHMs U CNOCO6CTBYIOT MpoLeccaM CaMoro3HaHus,
CaMOBOCNUTAHNSA U CamMOpa3BUTUS, Pa3BUTUSA BHYTPEHHEN NO3WULMM NNYHOCTMW, NaTpMoTU3Ma U
YBXEHUA K 3aKOHY W MpaBOMopsaKy, YenoBeKy Tpyfa W CTapluemy MOKO/IEHUIO, B3aVMHOI0
YBOXKEHUS,  OEPeXHOro  OTHOWEHWA K  KY/NIbTYPHOMY  Hacnegumio W Tpaguumsm
MHOrOHaLMOHaIbHOT0 Hapoaa Poccuiickoii deaepaumm, NPUPOLE Y OKPYXKAKOLLEN cpeje.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUA y4ebHOro npeameta «bronorusa» AomkHbl 0TpaXKaTb
rOTOBHOCTb W CMOCOOHOCTb 06YYatoLMXCSH PYKOBOLCTBOBATLCS CHOPMUPOBAHHOW BHYTPEHHEN
MO3ULUMEA NIMYHOCTW, CUCTEMOM LEHHOCTHBbIX OPWEHTAUMI, MO3UTMBHBLIX BHYTPEHHUX
yb6eXXieHNn, COOTBETCTBYIOLUMX  TPAAWULMOHHBIM  LIeHHOCTAM  POCCUMACKOrO  06LLecTBa,
pacLUMPEHME XXM3HEHHOTO OMbITa U OMblTa 4eATeNIbHOCTU B MPOLECCe peasm3aumm OCHOBHbIX
HanpaBNeHUA BOCNUTaTeNIbHON LeATeNIbHOCTI, B TOM YMC/IE B YaCTW:

1) rpaskIaHCKOro BOCIIUTAHUS:

C(hOPMMPOBAHHOCTb  FPaXKAAHCKOM  MO3uLMM  06YydYaloLLerocsi Kak aKTUBHOMO W
OTBETCTBEHHOI O Y/IeHa POCCUIACKOro 0OLLECTBA;

0CO3HaHMe CBOMX KOHCTUTYLMOHHbIX MpaB W 00A3aHHOCTEN, YBaXXEHME 3aKoHa WU
NpaBoMNopsaKa,;

FOTOBHOCTb K COBMECTHOI TBOPYECKOMN AeATeNIbHOCTI NPy CO34aHNN Y4ebHbIX MPOEKTOB,
peLUeHnn y4ebHbIX 1 NO3HaBaTe/IbHbIX 334auy, BbIMOTHEHUN GUOIOMNYECKNX IKCNEPUMEHTOB;

CNOCOOHOCTb  OMpefensTb COOCTBEHHYHD MO3UUMIO MO OTHOLWEHWD K  SABMEHWAM
COBPEMEHHOW XXM3HN U 0OBACHATD eé;

YMEHME  Yy4MTbiBaTb B  CBOMX  [EMCTBMAX  HEOOXOAUMOCTb  KOHCTPYKTMBHOIO
B3aVIMOAENCTBMUA HOAEN C pasHbIMU YORXAEHUAMU, KYbTYPHbIMW LLEHHOCTAMMU U COLUa/IbHbIM
MOJIOXKEHNEM;

FOTOBHOCTb K COTPYAHWMYECTBY B MPOLECCE COBMECTHOIO BbIMO/HEHUS Y4eOHbIX,
Mo3HaBaTeflbHbIX W WUCC/MeA0BATeNbCKUX 3afjay, YBXMTENbHOTO OTHOLUEHVUS K  MHEHUIO
OMMOHEHTOB NPW 06CY)XXAEHNM CNOPHbLIX BOMPOCOB OMONOrMYECKOro COAEPKAHNS;

FOTOBHOCTb K 'yMaHWUTapHOI 1 BONIOHTEPCKON AeATeNIbHOCTY;



2) NaTPHOTHYECKOr0 BOCIIUTAHMS:

ChopMMPOBAHHOCTb POCCUICKON MPaXKAaHCKOW UAEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K
CBOEMY Hapofy, 4yBCTBa OTBETCTBEHHOCTW Mepef PoauHONM, ropfocTy 3a CBOW Kpald, CBOHO
PofnHY, CBOW 513bIK W KY/bTYpPY, MPOLL/IOe U HACTOsLLLEee MHOTOHALMOHaIbHOMO Hapoga Poccuu;

LLEHHOCTHOE OTHOLUEHWE K TMPUPOAHOMY HacneguMio W NamsaTHUKaM  MpUpofbl,
[OCTUXeHMAM Poccum B HayKe, UCKYCCTBE, CMOPTE, TEXHONOTUSX, TPYAE;

CMOCOBHOCTb OLEHMBATb BK/a[ POCCUACKUX Y4YEHbIX B CTaHOB/IEHWE W pa3BUTME
61onornm, NOHMMaHMs 3Ha4eHnst 6BMONOrMN B NO3HAHMM 3aKOHOB NPUPO/bI, B XXU3HW YeN0oBeKa U
COBPEMEHHOr0 00LLeCTBa;

naeriHas yoeXxx4EHHOCTb, FOTOBHOCTb K CNYXXEHUIO U 3aLimTe OTeyecTBa, OTBETCTBEHHOCTb
3a ero cyapoy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

0CO3HaHMe AyXOBHbIX LIEHHOCTEN POCCUINCKOr0 HapoAa;

ChopMMPOBaHHOCTb HPABCTBEHHOI O CO3HAaHWS, 3TUYECKOro NOBEAEHUS;

CNOCOGHOCTb OLEHMBATL CUTYaLUMIO U NMPUHUMATb OCO3HAHHbIE PeLLeHUsl, OPUEHTUPYSACH
Ha MOpa/IbHO-HPaBCTBEHHbIE HOPMbI U LEEHHOCTMW;

0CO3HaHWe NNYHOI0 BKM1aja B MOCTPOEHME YCTONYMBOIO OYAYLLEro;

OTBETCTBEHHOE OTHOLUEHMEe K CBOVMM pOAMTENsAM, CO34aHWK0 CeMbM Ha OCHOBE
0CO3HAHHOI0 MPUHATUA LIEHHOCTEN CEMENHOM XXM3HWN B COOTBETCTBMMU C TPaAULMSAMK HapOo0B
Poccuu,

4) 3cTeTHYEeCKOro BOCIMTAHUS:

3CTETUYECKOe OTHOLLEHVE K MUPY, BKIHOYasd 3CTETUKY ObITa, HAy4YHOr0 U TEXHUYECKOrO
TBOPYECTBa, CNOpPTa, TPYAA, 0OLLECTBEHHbIX OTHOLUEHWIA;

MOHMMaHKe 3MOLMOHa/IbHOIO BO3AENCTBIS XXMBOI NPUPOAbI U €€ LLeHHOCTH;

TOTOBHOCTb K CaMOBbLIP&XXEHUIO B PasHbIX BUAAX WCKYCCTBA, CTPeM/IEHME MPOSB/ATb
KayecTBa TBOPYECKOMN NMYHOCTY;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHUS  KYJAbTYPbl 310POBbS U
IMOIIMOHAJIBHOI' 0 6J13F0]10J1y‘{l/1ﬂ2

MOHUMaHVe 1 peanu3aums 340pOBOro 1 6e3onacHoro obpasa >U3HW (340pOBOe MUTaHMe,
cobntofeHne TMrMeHNYECKNX NPaBua U HOPM, C6anaHCUPOBAHHbIN PEXUM 3aHATUIA U OTAbIXa,
perynsapHasa (usnyeckas akTMBHOCTb), OEPeXHOro, OTBETCTBEHHOrO W KOMMETEHTHOIO
OTHOLLEHUSA K COGCTBEHHOMY (h131YECKOMY 1 NCUXMUYECKOMY 3L0POBbIO;

MOHMMaHVEe LEeHHOCTM MpaBu/i  WHAMBUAYATbHOTO W KOJIIEKTMBHOIO 6e30nacHoro
MoBefeHNS B CUTyaUMsX, YrPOXKatoLMX 340POBbHO U XXMU3HU NIOAEN;

0CO3HaHWe MOCMeACTBMIA U HEMPUATUA BPeAHbIX MpuBbLIYEK (YNOTpebneHMs ankorons,
HapKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIMTAHUA:

FOTOBHOCTb K TPYZY, 0CO3HaHWe LleHHOCTY MacTepCcTBa, TPYLono6ve;

FOTOBHOCTb K aKTUBHOW [eATe/IbHOCTIN TEXHOOMMYECKOW 1 COLMaNbHON HanpaBieHHOCTH,
CMOCOBHOCTb  MHUUMMPOBATL,  M/1IAHMPOBATb W CaMOCTOATE/IbHO  BbINOJHATL  Takyko
[eATe/IbHOCTb;

MHTepec K pas/iMyHbIM cepam MpodeCCUOHaNIbHON [eATeNbHOCTU, YMEHME COBepLUaTh
0CO3HaHHbI BbI6GOP 6yAyLLEi NPO(eCCUn N peann3oBbiBaTb COGCTBEHHbIE XKM3HEHHbIE NaHbI;

FOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHMI0 M CaMO06pPa30BaHMIO Ha NPOTSXXKEHUW BCei
XN3HW,

7) 3K0J10rHYeCKOro BOCIMTAHMS:



3K0OMOrMYECKM LieNiecoobpasHoe OTHOLLEHME K NPUPOAE KakK UCTOUHMKY XKM3HU Ha 3emie,
OCHOBe €€ CYyLLeCTBOBaHUA;

MOBbILUEHNE YPOBHA 3KONOMMYECKON KY/bTypbl: NPUOGpeTeHMe onbiTa MNiaHMpoBaHUA
MOCTYMKOB M OLIEHKMN MX BO3MOXHbIX NOCMEACTBWIA AN151 OKPY>XKaKOLLEl cpefpbl;

0CO3HaHWe rnoba/lbHOro Xapakrepa aKOM0rMYecKMxX npobiem v nNyTein UX peLleHns:;

CMOCOBHOCTb MCNOb30BaTh NPUoBpeTaemMble NPU U3YYeHUN BUOMOTMM 3HAHUA U YMEHUA
npyv pelleHnn npob6siem, CBA3aHHLIX C pauvoHa/bHBIM NPUPOAONOAL30BaHNEM (CO60AEHNE
npaBun MNOBEAEHUS B NPUPOAE, HampaBNeHHbIX Ha COXPaHEHWEe PaBHOBECMSI B 3KOCUCTEMAX,
OXpaHy BMAO0B, 3KOCUCTEM, Brochepsbl);

aKTUBHOE HENpusTUE [OENCTBUIA, NPUHOCALMX BPpef OKPYXKatolleil NMpUpoaHOA cpefe,
YyMeHWe NpPOrHoO3MpoBaTb HebMaronpuATHbIE 3KOMOMMYeCKMe MOCNeACTBUS NPeAnpUHMMaEMbIX
AEeNCTBWIA 1 NpefoTBpaLLaTh MX;

Ha/MuMe pPa3BUTOr0 3KONOMMYECKOTO MbILWIEHNS, 3KOMOMMYECKOM KynbTypbl, OMbiTa
[EATeNbHOCT  3KOMIOrMYECKOM  HampaBleHHOCTW, YMEHWS PYKOBOACTBOBAaTbCA WMMU B
MO3HaBaTENIbHON, KOMMYHWKATVBHON W COLMA/IbHON MPaKTUKe, TOTOBHOCTM K YYacTWIO B
MPaKTUYECKOW AeATeNbHOCTM 3KOOMMYECKOI HanpaBeHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

ChOpMMPOBAHHOCTb  MMPOBO33PEHNS, COOTBETCTBYIOLLErO COBPEMEHHOMY  YPOBHHO
pasBUTUA HayKMm W OOLLECTBEHHON MNPaKTUKW, OCHOBAaHHOTO Ha [Auanore KynbTyp,
CMOCOBCTBYHOLLEr0 0CO3HAHMIO CBOEr0 MeCTa B MOIMKYbTYPHOM MUPE;

COBEPLUEHCTBOBaHME 3bIKOBOI 1 UATATENIbCKOW KYNbTYPbl KaK CPeACTBa B3anMOLENCTBUA
MeXAY NoAbMMU 1 NO3HAHUA MUPa;

MOHUMaHME CreunMgpuKM BMONornM Kak HayKu, OCO3HaHUS e€ ponn B (hOPMUPOBaHMK
paLmoHa/IbHOTO HayYHOr0 MbILLIEHUSA, CO3A4aHMMN LeIOCTHOMO NpeACcTaBneHns 06 OKpYXKatoLem
MMpe KaK O eAuHCTBE Mpupoabl, YenoBeka W 06WecTBa, B MO3HAHUW  MPUPOLHBIX
3aKOHOMEPHOCTEN ¥ peLleHny Npo6sieM CoXpaHeHusi MPUPOAHOIo PaBHOBECUS;

y6eXXAEHHOCTb B 3HAYMMOCTM BMONOrMK A7 COBPEMEHHON UMBMAM3aLMN: 06ecneyeHms
HOBOIO YPOBHSI Pa3BUTUA MeAWLUMHbI, CO3A4aHNe NePCNeKTUBHBIX GUOTEXHONMOIUIA, CMOCOBHBLIX
peLlaTb PeCYpPCHble NPO6/EMbI Pa3BUTUSI Ye0BEYECTBa, MOMCKA NYTeN BbIXoda U3 rnobasbHbIX
3KO0rMYyecknx npobniem v obecneveHms nepexosa K yctoumBoMy pasBuTuUIO, paLmMoHaIbHOMY
CMO/b30BaHMIO MPUPOAHBIX PECYPCOB 1 (DOPMMPOBAHMNIO HOBLIX CTaHAAPTOB XXN3HY;

3aMHTEPECOBAHHOCTb B MOMYyYEHUM GUMONOMMYECKUX 3HAHWI B LIENSX MOBbLILLEHNSA 0OLLEN
KyNbTypbl, €CTeCTBEHHO-HAY4YHOM [PaMOTHOCTM, KaK COCTaBHOW 4acTu (YHKLMOHaIbHOM
rPamoTHOCTM 06YyHatoLLMXCS, (HOPMUMPYEMOIA NPU N3yYeHNn BLUONorunK;

MOHMMaHME CYWHOCTM METOAO0B MO3HaHWS, WMCMONb3YeMbIX B €CTECTBEHHbIX HayKax,
CMOCOBHOCTM MCNOMb30BaTb MOMyYaeMble 3HAHUA [19 aHanm3a W 0ObACHEHWUS SABEHUI
OKPY>KaloOLEro mMupa M MPOMCXOAALMX B HEM W3MEHEHWA, YMeHue fenatb 060CHOBaHHbIE
3aK/MOYEHNA Ha OCHOBE Hay4HbIX (aKTOB M MMEKLWMXCS AaHHbIX C Lebi NOnyvyeHns
[0CTOBEPHbIX BbIBOAOB;

CMOCOGHOCTb CaMOCTOSATENbHO WCMO/b30BaTb OMONMOrMYECKMe 3HaHWUS 418 PeLleHus
Npo6/1eM B peasibHbIX XMU3HEHHbIX CUTYaLMsX;

0CO3HaHWe LEHHOCTN Hay4HOW [AesATeNbHOCTM, FOTOBHOCTb OCYLLECTBAATb MPOEKTHYHO U
McCnefoBaTeIbCKyHo AeATeNlbHOCTb UHANBMAYAILHO U B TPYNNE;

FOTOBHOCTb M CMOCOBHOCTb K HEMNpepbiBHOMY 06pa3oBaHMI0 ¥ CamMoo6pa3oBaHuio, K
aKTVBHOMY MOJIYY4EHUIO HOBbIX 3HaHWK MO 6MONOrMM B COOTBETCTBUM C HKMU3HEHHbLIMU
NnoTpebHOCTAMM.



METAINIPEJMETHBIE PE3YJIbTATHI

MeTanpeaMeTHble pe3y/ibTaTbl OCBOEHUA Yy4yebHOro npeameTa «buonorus» BKIHOYAKOT:
3HauMMble AN OPMMUPOBAHUA  MUPOBO33PEHWSA  OOYYaIOWMXCA  MEXANCLMMNAVHAPHbIE
(MexknpesmeTHbIe) 06LLEHaYYHbIe MOHATUSA, OTpaXKatoLLMe LLeIOCTHOCTb Hay4YHOW KapTHbI MMpa
M CneunpuKy MeTOA0B NO3HAHNSA, UCMOJb3YeMbIX B eCTECTBEHHbIX HayKax (BELLECTBO, 3HEpPrus,
AIB/IEHME, MPOLIeCC, CUCTEMA, Hay4HbIA (aKT, MPUHUMM, rMnoTesa, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, WUCCNefoBaHve, HabntofeHue, U3MEepPeHVe, IKCMEPUMEHT W ApYrue); YHUBepCasbHble
yyebHble feicTBusA (MO3HaBaTe/lbHble, KOMMYHUKATVBHbIE, PErynsaTuBHbIE), 06ecneynBatoLme
(hopMupoBaHMe PYHKLNOHA/IBHON TPaMOTHOCTU M COLMaNnbHOW KOMMETEHLMM 06yYaroLmMXcs;
CMocobHOCTb obyyaroLmxcs MCNOMb30BaTh OCBOEHHbIe MEeXAMCLUMNINHAPHBbIE,
MWUPOBO33PEHYECKME 3HAHWA W YHUBEPCANibHble Y4yebHble [AelCTBUA B MO3HABATE/IbHOW U
CoLMabHON NpakTuKe.

B pesynbTate wu3ydeHus 6MONOrMM Ha YpPOBHe CcpedHEro o6ulero obpasoBaHMs Yy
obyuatoLerocs 6yayT cthopMUpoBaHbl MO3HaBaTe/lbHble YHMBEPCA/IbHble Y4ebHble LeicTBuS,
KOMMYHUKaTUBHbIE YHMBEPCaNbHbIE Y4yebHble [AeNCTBUSA, PErynsTuBHblE YHUBEPCa/IbHbIE
yyebHble [eCTBUSA, COBMECTHasA LeATe/IbHOCTb.

MeTanpegmeTHble pe3y/bTaTbl OCBOEHWUS MPOrpaMMbl CpefHero obLuero 06pa3oBaHuWs
[0/DKHbI OTpaXKaTh:

OBJIaJIeHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MMOo3HaBaTCJIbHBIMU JleﬁCTB]/IﬂMI/I:

1) 6a3oBbIe JOrHYecKHe JTeHCTBHS:

CaMOCTOATE/IbHO (hOPMY/NIMPOBaTL M aKTyanusnposatb Npobnemy, paccmaTpueaTth eé
BCECTOPOHHE;

MCMOMb30BaTh MNPU OCBOEHWUW 3HaHWWA MNPUEMBI IOTMYECKOrO MbILLIEHNs  (aHan3a,
CUHTe3a, CpaBHeHUs, Knaccuukaumy, 00600LLEHNS), PacKpbIBaTb CMbICT OGUOMOTUYECKUX
MOHATUIA (BbILENATb UX XapaKTepHble NPU3HAKK, YCTaHaBNMBATb CBA3W C APYrMU NOHATUAMM);

OnpefenaTb LUenn [eAaTefibHOCTW, 334aBas napaMeTpbl U KPUTEPUU KX [OCTUXKEHMS,
COOTHOCUTb pe3ynbTaThbl AeATENIbHOCTM C NMOCTaBNEHHBIMU LENAMU;

MCMONb30BaTb GMONOrMYECKMe MOHATUA A/1 OOBACHEHUS (DAKTOB W SABMIEHWIA KMBON
npuposbl;

CTPOUTbL JIOTUYECKMe paccyXieHus (MHAYKTUBHbIE, [AeAYKTMBHbIE, MO aHanorum),
BbISIBNATb 3aKOHOMEPHOCTM M NPOTUBOPEYNS B PacCMaTPUBAEMbIX ABMIEHUAX, (DOPMYIMPOBATH
BbIBO/b! U 3aK/HOYEHNS;

MPUMEHSATb CXEMHO-MOJe/bHble CPeAcTBa A/ NPeACTaB/eHNs CYLWeCTBEHHbIX CBS3el W
OTHOLLUEHWA B M3y4yaeMbIX OMOMOrMYecKMX 06BEKTaX, a Takxe MpPOTMBOPEYMIA pPasHOro poja,
BbISIB/IEHHbIX B Pa3/IMYHbIX MHDOPMALMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh MiaH peLueHns Npoo6semMbl C YH4ETOM aHaIM3a UMEKOLLMXCA MaTepuasibHbIX
1 HemaTepuanbHbIX Pecypcos;

BHOCWUTb KOPPEKTVBbI B [eATENbHOCTb, OLEHMBATb COOTBETCTBME Pe3yNbTaToB LEsiaMm,
OLeHMBATb PUCKN NOCNEACTBUIN AeATeNbHOCTY;

KOOPAMHMPOBATL W BbIMOMHATL PaboTy B YC/NOBMSAX PeasibHoro, BUPTYasbHOro W
KOMOVHVMPOBaHHOI 0 B3aMOAENCTBIS;

pa3BMBaTb KPeaTMBHOE MbILLIEHWE MPU PeLLEeHUN XXN3HEHHBIX NPo6/ieMm.

2) 6a30BbIe HCCJIEN0BATENbLCKHE el CTBUS:



BflafleTb HaBblkamn y4ebHO-M1CCef0BaTeNbCKOW M NPOEKTHOW [eATe/lbHOCTU, HaBblKaMu
paspeLueHns nNpo6sieM, CroCOOHOCTHI0 U TOTOBHOCTLHD K CAMOCTOATE/IbHOMY MOUCKY METOLOB
peLLeHns NPaKTUYeCKNX 3aaad, NPUMEHEHNIO Pa3/IMYHbIX METOZLO0B NMO3HAaHMS;

MCMNO/Mb30BaTh Pa3/iMyHble BUAbl AEATENIbHOCTM MO MOMYYEHUIO HOBOTO 3HaHMUSA, ero
WHTepnpeTauuy, npeobpasoBaHMio U MPUMEHEHMIO B YYeOHbIX CUTyauusx, B TOM YuC/e Npu
CO3aHNM Y4eBHbIX U COLMaNbHbIX MPOEKTOB;

(hopMUPOBATL HAYYHbIA TUN MbILLNEHNS, BNaAeTb HAYYHOW TEPMUHONOIMEN, KIKOYEBbIMU
MOHATUAMU U METOAaMU;

CTaBUTb U (hOpPMY/NMpoBaTb COBCTBEHHbIE 33fayn B 00Pa30BaATE/IbHON [AEATENIbHOCTU U
YM3HEHHbIX CUTYaLusX;

BbISABNATb MPUYNHHO-CNELCTBEHHbIE CBA3M W aKTyanu3vMposaTb 3afjadvy, BbligBUraTb
runoTesy e€ peLleHWs, HaxXOAWTb apryMeHTbl A9 [0Ka3aTeNnbCTBa CBOWX YTBEPXKAEHUN,
3a/iaBaTb NapameTpbl U KPUTEPUN PELLEHUS;

aHasM3nMpoBaTb MOMYYeHHble B XOe PeLleHns 3afjaunm pesynbTaTtbl, KPUTUYECKU
OLeHMBaTb MX LOCTOBEPHOCTb, NPOrHO3MPOBAaTb N3MEHEHWNE B HOBbIX YC/IOBUSX;

[iaBaTb OLEHKY HOBbIM CUTYaLWsM, OLeHMBaTb NMPUOBPETEHHDBIN OMbIT;

OCYLLECTBNATL LieNIeHanpaB/eHHbIN NMOUCK NepeHoca CPeacTB M CrnocoboB AenCTBUS B
MpoQeccroHanbHyIo Cpesy;

YMETb  MEepeHOCUTb  3HaHUA B MO3HABATE/IbHYHD WM MPaKTUYecKyro  obnactu
XMW3HeLeAaTeIbHOCTHY;

YMeTb UHTErpUpoBaTh 3HAHUSA U3 Pa3HbIX NPeLMeTHbIX 061acTe;

BblABUraTb HOBble WAeW, Mpeanaratb OPUrMHaNbHbIE MOAXOAbl W peLleHus, CTaBUTb
npo6nembl 1 3a4a4n, JOMYCKatOLLVE allbTepHATVBHbIE PELLEHNS.

3) pa6ora ¢ nungopmanueii:

OPVIEHTMPOBATLCA B Pa3/IYHbIX UCTOYHMKAX MHA(opmauuy (Tekcte yyebHOro mocobwus,
Hay4HO-MONYNAPHOW NnTepaType, BUONOTMYECKMX COBAPAX U CMNPABOYHMKAX, KOMMbIOTEPHbIX
6asax [aHHbIX, B VIHTepHeTe), aHanM3MpoBaTb WH(OPMAaLMIO Pas3IMyHbIX BULOB W (POPM
rpeAcTaBneHuns, KPUTUYECKN OLeHMBATL €€ [OCTOBEPHOCTb M HEMPOTUBOPEUNBOCT;

(hopmynmpoBaTb 3anpocbl U MPUMEHSATb Pas/iMyHble MEeToAbl MpW Moucke M 0T6ope
B1010rMYecko MH(opMaLLMKn, He0BXO0AMMOIA NS BbIMOHEHUSA YYeOHbIX 3aay;

nprvo6peTaTb OMbIT WCMO/b30BAHWSA WMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOOMUN,
COBEPLUEHCTBOBATb KY/NbTYPY aKTUBHOMO MUCMO/b30BaHUSA Pas/IMUHbIX NOVUCKOBbIX CUCTEM,;

CaMOCTOSATE/IbHO  BblOMpaTb  ONTUMANbHYHO (OpMYy MpeAcTaBleHns  BGMONOrNYecKol
MH(opMaLmn (CXeMbl, rpadukm, gmarpammbl, Tabnmubl, PUCYHKN U LpYroe);

MCNOMb30BaTb HayyHbIi A3bIK B KayeCcTBe CpeAcTBa Mpu paboTe € OGMONOrMYECKOi
MH(OpMALMelt: NPUMEHATb XUMUYECKMe, (N3NYECKME N MATEMATUYECKME 3HAKW U CUMBOJIbI,
(hopmyrnbl, abbpesBmaTypy, HOMEHKNATypy, WCMONb30BaTb M NPeobpas3oBbiBaTb 3HAKOBO-
CUMBOJIMYECKUNE CPELCTBA HArNA4HOCTY,;

BlafleTb HaBblKaMW paCro3HaBaHMA W 3aWuTbl  UHMOPMaUUK, WHHOPMALVOHHON
6e30MacHOCTM IMYHOCTW.

OBJIaIIeI—[He YHUBEPCAJIBbHBIMA KOMMYHHUKATUBHBIMUA HeﬁCTBHﬂMH:

1) obmenne:

OCYLLLECTB/IATb KOMMYHMKALMN BO BCEX Chepax XM3HW, aKTUBHO y4acTBOBaTb B Auasiore
Wn [AMCKYCCUM NO CYLLeCTBY 06CYXXAaemol TeMbl (YMeHWe 3afaBaTb BOMPOCHI, BbICKA3bIBaTh
CY)XAEHNA OTHOCWUTENbHO BbINOJIHEHWA MpeAfiaraeMon 3afaynl, Y4uTbiBaTb WHTEPECHI U
COrNacoBaHHOCTb MO3ULMIA APYrMX YYACTHUKOB Auaora Uam LUCKYCCUm);



pacrnosHaBaTb HeBepbasbHble CpeAcTBa OOLEHWS, MOHUMATb 3HAYEHWE COUMabHbIX
3HAKOB, NPEANOCHIIOK BO3HNKHOBEHWS KOH(IMKTHBIX CUTYaL WA, YMETb CMArYaTbh KOHPANKTbI U
BECTU Meperosopsbl;

BMafleTb PasNYHbIMK criocobammn 06LLEeHUs U B3aMMOAENCTBUSA, NMOHUMATb HaMepeHus
APYrnx NoAen, NposBAATL YBaXKUTEIbHOE OTHOLLEHME K COBECEAHMKY U B KOPPEKTHON (hopme
(hopmMynIMpoBaThL CBOWN BO3PAXKEHUS;

Pa3BEPHYTO M /IOFMYHO W3naraTb CBOK TOYKY 3PEHUS C WCMO/b30BAHWEM S3bIKOBbIX
CPeLCTB.

2) COBMeCTHAs 1eATeJIbHOCTD:

MOHMMaTb M UCMO0/b30BaTh NMPEUMYLLECTBA KOMaHAHOW U MHAMBUAYa/IbHOW paboTbl Npu
peLleHnn 61oN0rMYecKoil NpobaeMbl, 060CHOBbLIBATL HEOOXOLMMOCTb MPUMEHEHWS TPYNMOBbLIX
(hopM B3aMMOAENCTBMS NPU PELLIEHUN Y4eOHOIN 3adaun;

BbIOVpaTb TEMATUKY M METOAbl COBMECTHbIX AEWCTBUI C YYETOM OOLUMX WMHTEPECOB W
BO3MOXXHOCTEIN KaXKA0ro YfieHa KOMNeKTUBa;

NPUHUMATL LM COBMECTHOW [esATeNbHOCTU, OpraHu3oBbIBaTb U KOOPAMHMPOBATb
[ECTBNA MO €& AOCTMDKEHWMIO: COCTaBNATb MNaH AeWCTBUIA, pacnpefensiTb poau € Y4YETOM
MHEHWI y4aCTHUKOB, 06CYXXAaTb Pe3ynibTaTbl COBMECTHON paboThl;

OLeHMBaTb Ka4eCTBO CBOErO BK/Iaa M KaXKAOro y4acTHMKa KOMaHAbl B 00LWMIA pesynbTar
Mo pa3paboTaHHbIM KPUTEPUSIM;

npegnaratb HOBble MPOEKTbIl, OLEHMBATb MAEN C MO3MLMUA HOBU3HbI, OPUTMHANIBHOCTH,
MPaKTUYECKOW 3HAYMMOCTW;

OCYLLECTB/IATb MO3UTWBHOE CTpPaTermyeckoe TMOBEAEHUEe B Pa3/INYHbIX CUTyaumsXx,
MPOsBNATL TBOPUECTBO U BOOOPaXKeHWE, ObITb MHALNATUBHBIM.

OB.]Ia}IeHHe YHUBEPCAJIBbHBIMHU PEryJAATUBHBIMUA L[eﬁCTBI/IHMI/I:

1) camoopranu3anms:

MCNOMb30BaTh OMONOrMYECKMe 3HaHWA [A/19 BbISIBIEHUA MPO6/ieM M UX pelleHns B
YKM3HEHHBIX U YYeBHbIX CUTYaLUsX;

BbIOVpaTb HA OCHOBE GUOMOMMYECKUX 3HAHWIA Lie/IeBble Y CMbIC/IOBbIE YCTaHOBKW B CBOUX
[EACTBUAX M NOCTYMNKax Mo OTHOLUEHWIO K XXMBOW MpuUpoe, CBOEMY 3[0POBbI0 U 3[40POBbLIO
OKpYXXaroLLuXx;

CamMOCTOATE/IbHO OCYLLECTBNATb MO3HABATE/IbHYKO [eATeNbHOCTb, BbIABATL MPOG/EMBI,
CTaBUTb W (HOpMY/NMpPOBaTb COOCTBEHHbIE 3afayn B 00pa30BaTeNbHON AEATENbHOCTU W
YXM3HEHHBIX CUTYaLWUSAX;

CamMOCTOATE/IbHO COCTaBNATh NJIaH peLleHns NpobaemMbl C YUETOM MMEIOLLUXCS PeCYPCOB,
COOCTBEHHbIX BO3MOXXHOCTEN M NPeAnOYTEHNIA;

[iaBaTb OLEHKY HOBbIM CUTYaLMAM;

pacLUMpsATL paMKK y4e6HOro npeameTa Ha OCHOBE IMYHbIX NPeANOYTEHWNA,

AenaTb 0CO3HaHHbIV BbIGOP, apryMeHTMPOBaTb ero, 6paTb OTBETCTBEHHOCTb 3a PELLEHNE;

OLeHMBaTb NPUOBPETEHHLIN OMbIT;

Cnoco6cTBOBaTL (HOPMMPOBAHMIO M NPOSBNEHMIO LUMPOKOW 3pyAULMMN B PasHbIX 061aCcTAaX
3HaHWIA, NOCTOSHHO NOBbLILLATL CBOV 06pa30BaTe/IbHbIV U KYNbTYPHbINA YPOBEHb.

2) CaMOKOHTPOJIb:

[aBaTb OLEHKY HOBbIM CUTYyaLMsM, BHOCUTb KOPPEKTUBLI B AeATe/IbHOCTb, OLEHMBATb
COOTBETCTBME Pe3y/ibTaToB LieNam,;



BNafeTb HaBblKaMy NO3HaBaTeIbHOM pedieKCUI Kak 0CO3HaHMS COBEpLUIAEMbIX AeiCTBiA
1 MbICTTENbHBIX MPOLLECCOB, UX PE3YNbTATOB 1 OCHOBAHWIA, MCMO/b30BaTh MPUEMBI PedIEKCUM
ANS OLIEHKMN CUTYaLM, BbI6Opa BEPHOTO PeLLEHNS;
YMeTb OLIEHMBATb PUCKM 1 CBOEBPEMEHHO NMPUHMMATb PELLIEHUS MO UX CHUXKEHMIO;
MPUHUMATb MOTUBbI 1 apPryMEHTbI APYTUX NPY aHasM3e pesy/ibTaToB [AesTelbHOCTY;
3) npuHsATHE Ce0s U APYTrUX:
NPUHUMATb ce6sl, MOHUMasi CBOU HEI0CTATKU U JOCTOMHCTBA;
MPUHUMATb MOTUBbI U apryMEHTbI APYTUX NPY aHasIM3e pesy/ibTaToB [esTelbHOCTY;
Mpu3HaBaTb CBOE MPaBO M NPaBO APYrMX Ha OLUNOKMK;
pa3BMBaTb CNOCOGHOCTb MOHUMATL MUP C MO3ULMN APYrOro YesoBeKa.
NPEAMETHBIE PE3YJIBTATbBI

MpeameTHble pes3ynibTaTbl OCBOEHUA COAEPXKaHWA yyebHOro npepmeTa «buonorusa» Ha
yrny6néHHOM ypOBHE OPVEHTUPOBaHbI Ha 06ecrneyeHne NPomUIbLHOTO 06yYeHMs 06yYaroLLMXCS
ouonorun. OHW BKNKOYAIOT: cneuuduyeckne A8 O6MONMOTMM HayuHble 3HaHWUSA, YMEHWUA 1
Cnocobbl [eiCTBMIA MO OCBOEHWIO, WHTeprnpeTauuMum W Mpeobpa3oBaHUIO 3HAHWA, BUb
[eATeNIbHOCTM MO MOMYYEHUIO HOBbLIX 3HaHUWA U KX NMPUMEHEHWIO B Pa3/IMYHbIX Y4ebHbIX, a
TaKXXe B peasibHbIX XXU3HEHHbIX cuTyaumax. MNpeaMeTHble pesy/nbTaTbl NPeAcTaBeHbl NO rogam
N3yYeHus.

MpeaMeTHble pesynbTaTbl OCBOEHMS yyebHOro npegmeta «buonorus» B 10 knacce
[0/DKHbI OTpaXKaTh:

ChOpMMPOBAHHOCTb 3HAHWUIA O MecTe U ponv BUONOTMK B CUCTEME €CTECTBEHHBIX Hayk, B
(hOpMMPOBAHMN EeCTECTBEHHO-HAYYHON KapTWUHbI MUPa, B MO3HaHUW 3aKOHOB MPUPOAbI Y
peLleHnn Npo6seM paLyoHaIbHOMO NPUPOLONMOL30BaHUA, O BKIALE POCCUNCKMX U 3apyBeXKHbIX
YUEHbIX B pa3BuTue buonoruu;

BflafleHVe CUCTeMOW OMONOrMYECKUX 3HaHWA, KOTOpas BK/IOYAET: OCHOBOMOMAraroLime
fronornyeckre TepMUHbI U MOHATUA (KU3Hb, KNeTka, opraHusm, metabonusm, romeocTas,
caMoperynaums, camoBOCNpou3BeieHNe, HACNeACTBEHHOCTb, U3MEHUYMBOCTb, POCT U PasBUTHE),
ovonormnyeckne Teopum (KnetouHas Teopus T. LUBaHHa, M. LlneligeHa, P. BupxoBa,
XPOMOCOMHas Teopus HacnefcTBeHHocT T. MopraHa), ydeHus (H. V. BasnnoBa — 0 uLeHTpax
MHOroobpasus 1 MpOUCXOXAEHWA KYNbTYPHbIX pacTeHui), 3aKoHbl (e4MHO06pasns NMOTOMKOB
MepBoro NOKO/MEHNA, pacLLeneHns, YNCTOTbl raMeT, He3aBMCUMOro HacnefoBaHua 1. MeHaens,
rOMOJIOrMYECKMX PSALOB B HACNeACTBEHHOW u3MeHuMBocTM H. . BaBwiosa), NPUHLMMBI
(KoMNneMeHTapHOCTHN);

B/IafleHNe OCHOBHbLIMW METOLAMW Hay4HOro MO3HaHWA, UCMONb3YeMbIX B OMONOrNYECKUX
MCCNeoBaHMAX XXNBbIX 00BLEKTOB (OrncaHune, U3MepeHve, HabnrLeHme, IKCNePUMEHT);

YMEHWe BbIAENATb CYLLECTBEHHbIE MPU3HAKN: BUPYCOB, KNETOK MPOKapuoT U 3yKapuorT,
OAHOK/IETOYHBIX U MHOTOK/IETOYHbIX OPraHW3MOB, B TOM uucne 6aKTepuwii, rpnbos, pacTeHui,
XXMBOTHBIX W YenoBeKa, CTPOEHWS OPraHoB U CUCTEM OPraHOB PacTEHWUIA, XMBOTHBIX, YE/I0BEKA,
MPOLIECCOB XKM3HELEeATENIbHOCTN, MNPOTEKalWMX B OpraHu3Max pacTeHWid, >KMBOTHbIX W
yesioBeka, 61OMOrMYeCcKnX NPOLLECCOB: 06MeHa BelLeCTB (MeTabonn3Mm), NpPeBpaLLeHNs SHepPrn,
Opo>keHns, aBTOTPOPHOIO M reTepoTPOMHOro TUMOB MUTaHWUSA, POTOCMHTE3A U XEMOCUHTE3a,
MWTO3a, Mein0o3a, rameToreHesa, aMopuoreHe3a, NOCTIMOPUOHAILHOIO Pa3BUTUA, Pa3MHOXEHNS,
VHAMBMAYANbHOTO Pa3BUTUSA OpraHuM3Ma (OHTOreHesa), B3aVIMOLENCTBUA TFEeHOB, reTeposuca,
MCKYCCTBEHHOr 0 0T60pa;



YMeHVe YCTaHaB/MBaTb B3avMOCBA3M MeXAy OpraHomgaMn KNeTkn n ux QyHKUMsamu,
CTPOEHMEM KNETOK pa3HbIX TKaHEN 1 UX PYHKLMAMU, MEXAY OpraHaMun 1 CMcTeMaMu OpraHoB Y
PacTeHWI, XXMBOTHBIX W 4YenoBeka M WX (YHKUMUAMW, MeXLY CUCTeMamy OpraHoB M UX
(DYHKUMAMMK, MeXay aTanamm obMeHa BeLLeCTB, aTanamy KJEeTOYHOIO UMKNa W XKU3HEHHbIX
LUMKIOB OpraHM3moB, 3Ttanamyv 3MOPWOHa/IbHOrO pPasBUTUSA, TEHOTUMOM U (DEHOTMMOM,
(heHOTMMNOM M (haKTopamMu cpefbl 06UTaHNS;

YMEHWE BbISBMSATb OT/IMYMTENbHbIE MPU3HAKM XMBbIX CUCTEM, B TOM YMUCNE PacTEHWN,
YKMBOTHBIX W YE/0BEKE,;

YMEHWe 1CNo/b30BaTh COOTBETCTBYHOLLME apryMeHTbI, 61MOM0rMYECKY0 TEPMUHOMOTUIO U
CUMBOMMKY NS [loKa3aTe/IbCTBa POACTBA OPraHM3MOB PasHbIX CUCTEMATUYECKMX TPy,

YMeHMe pelatb OMOMOTMYeCcKUe 33fayuuv, BbISBAATb MPUYNHHO-CNELCTBEHHbIE CBA3M
MeXay uccnefyemMbiMy  6UONOTMYECKUMM  NpoLEccaMn W ABMEHUAMU, [eNnaTb BbIBOAbI WU
MPOrHO3bl HA OCHOBaHWM MOTYYEHHbIX Pe3yNbTaToB.;

YMEHWe BbIMONHATL 1ab0paToOpHbIE U MpakTUYeckme paboTbl, CO6NOLATL Mpasuia npu
paboTe ¢ y4ebHbIM 1 NabopaTopHbLIM 060PYA0BAHNEM;

YMeHMe BblABUraTb rWNOTE3bl, MPOBEPATb WX 3KCMEPUMEHTA/IbHBIMU  CPELCTBaMM,
(hopmynupys Lenb UCCnefoBaHns, aHaIM3NPOBaTb NONYYEHHbIEe Pe3y/ibTaTbl U fef1aTb BbIBOAbI;

YMeHMe y4acTBOBaTb B y4eOHO-UCCNef0BaTeNbCKOM paboTe Mo 6MON0rMun, 3KOMOrnm u
MeauUmMHe, NPOBOANMON Ha 6a3e LUKOMbHbIX Hay4HbIX OOLIECTB, M My6MMYHO MpPeACTaBNAaTb
MOJSTyYeHHble Pe3y/bTaTbl HA YYEHNYECKUX KOH(epeHLMX;

YMEHME OLIEHMBATb 3TUYECKME acreKTbl COBPEMEHHbIX WCCNeAoBaHWA B 06/1acTy
ovonorum ” MeguLMHbl (KNOHWMPOBaHWE, WCKYCCTBEHHOE OMJI0LOTBOPEHWE, HarpaB/leHHOoe
M3MEHEHME reHOMa 1 CO3[aHne TpaHCreHHbIX OpraHu3MoB);

YMEHWE OCYLLECTBNATL OCO3HaHHbIM BbIOOP OyayLLeil NPOdecCUOHaIbHON AeATeNbHOCTY B
06n1acT 61MONOrNK, MeLULMHBI, GUOTEXHONOM MW, BETEPUHAPUN, CENIbCKOT0 XO3AMCTBA, NULLEBON
MPOMBILLMIEHHOCTW, YINy6NAaTb MO3HaBaTe/lbHbIA WHTEPEC, HarpaB/eHHbIA Ha OCO3HaHHbIN
BbIOOP COOTBETCTBYHOLLEN npodheccn M NPOLO/MKEHME 6GMONOrMYeCcKOro 06pa3oBaHNA B
opraHu3aumsax cpefHero NPogeccroHasIbHOro 1 BbICLLEr0 06pa3oBaHus.

MpeameTHble pe3ynbTaTbl OCBOEHMS y4ebHOro npegmeta «buonorus» B 11 kKnacce
[O0/MDKHbI OTpaXKaTh:

ChOPMMPOBAHHOCTb 3HAHWUIA O MECTE 1 PO BUONIOrNU B CUCTEME €CTECTBEHHBIX HAaYK, B
(hopMMpPOBaHMM COBPEMEHHOI €CTECTBEHHO-HAay4YHOM KapTWHbI MWpa, B MO3HAHUM 3aKOHOB
MPUPOAbLI N PeLUEHNN 3KOMOTUYECKUX NPOB/IeM Ye/loBEYeCTBa, a Takke B PeLUeHUM BOMPOCOB
paumMoHa/IbHOTO  MPUPOAONOL30BaHNSA, M B  (POPMUPOBAHMM LEHHOCTHONO OTHOLUEHUA K
npupoge, O6LLEeCTBY, YenoBeKY, O BK/Iafe POCCUMCKMX N 3apyOeXxXHbIX Y4YEHbIX-OMOMOroB B
passuTve buonoruu,

YMeHWe BnafleTb CUCTEMO BMONOrMYECKMX 3HaHUI, KOTopas BK/IKOYaET OnpeaenieHns u
MOHMMaHME CYLLHOCTW OCHOBOMOMArakLWmx 6MONOTMYECKUX TEPMMHOB W MOHATMIA (BUA,
aKocuctema, 6uoctepa), 6uonornyeckue Teopum (3BONKOLMOHHAA Teopua Y. [apBuHa,
CUHTETUYEeCKad Teopus 3sosoumn), ydeHmsa (A. H. CesepuoBa — O MyTAX W HamnpasieHUAX
agonouun, B.W. BepHagckoro — o 6uocepe), 3akoHbl (FreHeTUYecKoro pasHosecus k. Xapau
n B. BaitHGepra, 3apogpiweBoro cxoactsa K. M. bapa), npasuna (MuHumyma HO. JInbuxa,
3KO/I0rMYeCKOM Nupamugbl 3Heprum), runoTessl (runotesa «mupa PHK» Y. T'nbepta);

YMeHWe BafeTb OCHOBHbIMW METOAaMM HayyHOro Mo3HaHus, WCMO/b3yeMbIMU B
OMONOrNYECKNX WCCNef0BaHMAX >KMBLIX OOBLEKTOB W 3KOCUCTEM (OMuMcaHue, W3MepeHue,



HabnogeHne, 3KCNEPUMEHT), cnocobammn BbISBEHWS W OLEHKM aHTPOMOreHHbIX M3MEHEHWI B
NpUpoAE;

yMeHVe BblAeNATb CYLeCTBEHHble MNPW3HaKK: BWAOB, OMOreoLEHO30B, 3KOCUCTEM U
onocgepbl, CTabUNN3MPYIOLLErO, ABWXKYLLErO W paspblBalOLLEro eCTEeCTBEHHOro 0T6opa,
annonaTpMYecKoro 1 CUMMNaTPUYECKOro BUA006pa30BaHms, BANSAHNUSA ABUKYLLMX CUN 3BOMHOLMUN
Ha reHothoHA MonynAuuM, NPUCNOCO6/IEHHOCTM OpPraHN3MOB K cpefe 06UTaHWs, YepeoBaHuS
Hanpas/feHNIA 3BOMOLMN, KPYrOBOPOTA BELLECTB 1 NOTOKA 3HEPT 1M B IKOCUCTEMAX;

YMEHME YCTaHaBNMBaTb B3aUMOCBS3M MeXAY MpoLeccamy 3BOMIOLMM, ABMKYLLVMM
CUMaMN aHTPOMOreHe3a, KOMMOHEHTaMM Pa3IMYHbIX 3KOCMCTEM U NPUCMOCOOMEHUAMM K HUM
OpraHv13mos;

YMeHWe BbISIBNIATb OT/IMUMTE/IbHbIE MPU3HAKMN XXUBbLIX CUCTEM, MPUCNOCOBNEHHOCTL BUA0B
K cpefe 00uTaHus, abuoTUYECKMX UM OMOTUYECKMX KOMMOHEHTOB 3KOCMCTEM, B3aMMOCBA3EN
OpraHn3moB B COOOLLIECTBAX, aHTPOMOr€HHbIX N3MEHEHWIA B 3KOCUCTEMAX CBOE MECTHOCTY;

YMeHMe 1CMo/b30BaTh COOTBETCTBYIOLLME apryMeHTbl, GMON0rMYECKY0 TEPMUHOOTUIO Y
CUMBO/IMKY ANS [0Ka3aTeNbCTBAa POACTBA OPraHW3MOB PasHbIX CUCTEMATMUECKUX Tpynm,
B3aMMOCBS3M OpraHM3MOB U Cpefbl 06UTaHWSA, eMHCTBA Ye/IOBEHYECKMX pac, Heo6XOoAMMOCTHU
COXpaHeHMsi MHOroobpasvst BUAOB M 3KOCMCTEM KakK YCMOBUS COCYLLECTBOBaHWS MPUPOAbI W
4e/I0BEYECTBa;

YMEHMe peLlaTb OMONOrMYecKne 3afayv, BbISBMSTb MPUYMHHO-CNELACTBEHHbIE CBA3U
MeXay wuccnefyemMbiMn OGUOMOrMYECKUMM MpOoLeccaMn W ABMEHUAMW, [enaTb BbIBOAbI U
MPOrHO3bl HA OCHOBaHMM NOMYYEHHbIX Pe3Y/bTaToB;

YMeHWe BbIMONHATL /1ab0paToOpHble U NpakTUyeckne paboTbl, cO6MOAaTL Npasuna npu
paboTe ¢ y4ebHbIM 1 N1abopaTopHbLIM 060PYA0BAHNEM;

YMEHMEe BbIABUraTb [MUNOTe3bl, MNPOBEPATb WX 3KCMNEPUMEHTa/IbHbIMK  CPeACTBaMMU,
(hopmMynmpys Lenb UccnefoBaHUs, aHaIM3MPOBaTh NOMyYeHHble Pe3ynbTaTbl U feflaTb BbIBOAbI;

YMEHMe y4yacTBOBaTb B Y4eOHO-MCCNeA0BaTeNbCKOM paboTe Mo 6MONorMun, 3KONOrnnm u
MeauUmMHe, NPOBOANMON Ha 6a3e LUKOMbHbLIX Hay4YHbIX 06LWECTB, M My6AMYHO NpeACTaBNsTb
MONy4YeHHble Pe3ynbTaTbl Ha YHEHNYECKMUX KOH(epeHLUAX;

YMEHMe OueHMBaTb TUMNOTe3bl M TEOPUM O MPOUCXOXAEHWUM XKMU3HW, 4YenoBeka W
4e/IOBEYECKMX pac, O MpUYMHax, NOCNeACcTBMAX M cnocobax NpefoTBpaLleHnst rnodasbHbIX
M3MEHEHWI B BUoCHepe;

YMEHWE OCYLLECTBNATL OCO3HaHHbIV BbIGOP 6yayLeli NpohecCnoHanbHOW AeATeNbHOCTM B
obnactm  GMONOrMM,  3KONOTWMK,  MPUPOAONONbL30BaHUS,  MeAWLUMHbLI,  BUOTEXHONOrUN,
MCUXONOTUN, BETEPUHAPWM, CEIbCKOr0 XO03ACTBA, NULLEBOM MNPOMbILIEHHOCTW, Yray6nsaTh
Mo3HaBaTe/lbHbI  WHTEPEC, HamnpaBfeHHbIAi Ha O0CO3HaHHbLIA BbIOOP COOTBETCTBYHOLLEN
npogeccn 1 NPOAO/HKEHME OMOMOrMYECKOro 06pa3oBaHMs B OpraHM3auuaxX CpegHero
MPOgeccnoHanbHOro 1 BbICLLIEr0 06pa3oBaHus.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbIe)
Ne n/m Konrpoabusie | IlpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTeJibHbIE
padoThI padoTbI pecypesi
1 buonorma Kak Hayka
2 JKMBble CUCTEMbI U UX U3YYeHWe
3 Bronorusa Knetku 0.5
4 Xumunyeckas opraHusaumsa KneTku 10
5 CTpoeHve 1 PyHKLUN KNeTKN 8
6 OO6MeH BeLLEeCTB 1 NpeBpaLleHre SHeprm B 9 1
KNeTKe
7 HacneACTBeHljaﬂ VHopMaLms 1 9 0.5
peann3aums eé B KneTke
YKM3HEHHBIN LMK KNETKM 6 1
CTpoeHure 1 PyHKLUM OpraHu3moB 17 1.5
10 Pa3mMHOXeHWe 1 pa3BUTUE OPraHN3MOB 8 1.5
1 "eHeTMKa — HayKa O Hac/eACTBEHHOCTU U ) 05
N3MEeHYMBOCTN OPraH13MoB
12 3aKOHOMepHOCTU HacneACTBEHHOCTH 10
13 3aKOHOMEPHOCTU N3MEHYMBOCTU 6
14 "eHeTunKa yenoseka 3 0.5
15 Cenekums opraH13moB 4 1
16 BroTexHonorna n cuHTeTUYeCKas buonoruns 4
17 Pe3epBHOe BpeMs 1




OBLLEE KOJIMYECTBO YACOB IO NMPOIrPAMME

102

13




11 KIIACC

KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposBbIe)
Ne i/mt Kontpoabusie | IlpakTnuyeckue
MporpaMmMabl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbI
pecypchl
1 3apoXkaeHne 1 pa3BUTME 3BONHOLMOHHBIX 4
npeacTaBneHuii B 6uonorum
2 Mwkpo3aBonouma 1 eé pesynbTaTbl 14 2
3 Makpo3BontoLms 1 eé pesynbTaTbl 6
M
4 POUCXOXAEHWE N Pa3BUTHE XU3HU Ha 15 15
3emne
5 [MponcxoxkaeHue YenoBeka — aHTPOMOreHes 10 1
3KOM0rms — Hayka 0 B3aMOOTHOLLUEHUAX
6 OpraHM3mMoB 1 HafopraHN3MeHHbIX CUCTEM 3 0.5
C OKpY)KatoLLeii cpefioi
OpraHu3mbl 1 cpefa 06uTaHus 1.5
Jkonorns BUA0B 1 NONYAsALUMIA 0.5
9 3KoNorus coobecTs. IKOMOrnYeckme 12 05
cuUcTeMmbl
10 Buocdepa — rnobanbHas aKocucTema 6
11 Uenosek 1 OKpyXxaroLasa cpega 6
12 PesepBHoe Bpems 8
OBLWEE KOJIMYECTBO YACOB N0 NMPOIrPAMME 102 0 7.5







ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
[
Jr:;n Tema ypoka Beero KonrTpoabnbie | IlpakTuuyeckue IZ/I[:;:GHI/Iﬂ :tli‘[()l;gz]:;eenbﬂme
padoTbI padoTbI pecypesI
Bronorna Kak KoMniaekcHas Hayka 1 Kak 1
4acTb COBPEMEHHOrO 006LLeCTBa
YKrBble CMCTEMBI M MX CBOWCTBA
YpoBHeBas OpraHn3aLys XX1BbIX CUCTEM 1
cTopuns OTKPbITUA U N3YYEHUA KNETKN. 1
KneTo4yHas Teopust
MeTo/bl MONEKYNSPHOW N KNETOYHOM
6vonoruu. MpakTnyeckas paboTta
«l3yyeHmne MeTo10B KNETOUHON 6ruonorum 1 05
(xpomaTorpadms, anekTpodgopes, '
AnhepeHUmManbHoe LEHTPURYrnpoBaHue,
MLP)»
XUMUYECKMIA COCTaB KNETKM 1
MwuHepa/bHble BeLecTBa KIeTKN, Nx 1
6ronorunyeckas ponb
OpraHunyeckue BeLLEeCTBa KIETKN — BeiKu
NabopaTopHas paboTta «OB6Hapy>keHue 1 0.5
6€NKOB C NOMOLLbH) KaYeCTBEHHbIX '
peakLnin»
CBoiicTBa, Knaccugukaumsa n gyHKLUm 1

6enkoB




OpraHunyeckue BeLecTBa KNeTKN —

10
yrneBobl
11 OpraHnyeckue BeLLECTBA KNETKN —
nmnnuapl
HyknenHoBsble KucnoTel. AHK 1 PHK.
12 NabopaTopHas paboTa «MccnefoBaHme 05
HYK/IEVMHOBbIX KUC/OT, BblfeNeHHbIX U3
K/1IETOK Pa3INyHbIX OpraHn3MoB»
CTpoeHue n yHKunn AT®. [pyrve
13
HyKneosmaTpudgocpatel (HTD)
1 CekseHunpoBaHue HK. MeTtoabl
reHOMMVKMU, TPAHCKPUNTOMUKM, MPOTEOMUKM
15 MeToAbl CTPYKTYPHOW 61onormm
16 Tunbl KNeTok. MNpoKapnoTnyeckasa Knetka
CTpoeHMe 3yKapmoTUYECKOIN KNETKN.
17 MpakTnyeckas paboTa «/13yyeHune CBOMCTB 0.5
K/NIETOYHOM MeMBpaHbI»
18 MoBepPXHOCTHbIM annapaT KNeTKu
OfHOMeMbpaHHbIe OpraHouAb! KEeTKU.
19 MpakTnyeckas paboTa «/13yueHue 05
[BWKEHUSA LUTOMNAa3Mbl B PACTUTENbHBIX
KeTKax»
[MonyaBTOHOMHbIE OPraHoOUAbl KNETKN:
20 MUTOXOHAPWK, NnacTuabl. JlabopaTopHas 05
paboTa «l/ccnegoBaHue niasMonmnsa n
[,enniasMonn3a B pacTUTENIbHbIX KIETKaxX»
21 Hememb6paHHble opraHonbl KNeTKu
22 CTpoeHue 1 yHKLUMK fapa




23

CpaBHUWTe/IbHas XapaKTepucTKa KNeToK
aykapuoT. JlabopaTopHas paboTa
«3yyeHre CTPOeHUS KNETOK PasMyHbIX
OpraHv3moB»

0.5

24

AccMUNIAUNA U SUCCUMUNAUNA — [Be
CTOPOHbI MeTabonm3Ma. Turnbl 06MeHa
BellecTB. JlabopaTopHas paboTa
«3yyeHre KaTa/IMTUYeCKON aKTUBHOCTM
(hepMeHTOB (Ha Npumepe ammnnassl UK
KaTanasbl)»

25

26

depMeHTaTMBHbI XapaKTep peaKLmii
KNeToYHOro MeTa6onm3ma. JlabopaTopHas
paboTa «/3yyeHne hepMeHTaTUBHOIO
pacLenneHns NepoKcuaa Boaoposaa B
PaCTUTENbHBIX U XMBOTHBIX KNETKax»

Benkun-aktmsatopbl ¥ 6eNKN-NHTMOUTOPBI

0.5

27

ABTOTPO(HbLIN TN 06MEHa BELLECTB

28

doTOCUHTES

29

XemocuHTe3. JTabopaTopHas paboTa
«CpaBHeHMe NpoLeccoB POTOCMHTESA U
XEMOCUHTEe3a»

0.5

30

AHa3p0o6HbIe OpPraHn3Mbl. Bubl GPOXeEHNS.

NabopatopHas paboTa «CpaBHeHVe
MPOLLeCCcoB BPOXKEHUA N AbIXaHUA»

31

A3p00HbIe OpraHn3Mbl. ATanbl
3HEpPreTUYecKoro obmeHa

32

DHeprus meMopaHHOro rpagneHTa
NpoToHOB. CnHTe3 AT®: paboTa




NMPOTOHHON AT ®-CMHTa3bI

33 PeakLMn MaTpMUHOro cUHTesa
34 TpaHCcKpUNUMs — MaTPUYHBIA cMHTe3 PHK
35 TpaHcnAuua n eé atansl
36 KoanpoBaHue aMUHOKNCNOT. Posb
pnbocom B 6rocuHTe3e 6enka
37 OpraHu3aums reHoma y npokKapmort u
aykapmoT
38 MonekynsapHble MexaHn3Mbl IKCNPeccun
reHOB Y 3yKapuoT
Brpycbl — BHEK/ETOYHbIE (HOPMbI XKMU3HU 1
39 obnuraTHble NapasnThbl. MNpakTuyeckas 0.5
paboTta «Co3faHue MOAenn Bupyca»
40 BupycHble 3a6oneBatwm YesioBeKa,
YXMBOTHbIX, PacTeHNIA
41 HaHoTexHo/10rMm B 61Monornum n MeauumHe
42 YKM3HEHHBIN LUK KNETKK
43 MatpuuHsblii cnuHTe3 AHK
Xpomocomsl. JTabopaTopHas pa6oTa
44 «/13yyeHne XpomMoCOM Ha roToBbIX 0.5
MUKponpenapaTax»
45 [eneHne KnNeTkm — MnTo3
Tunbl KNETOK. KapnoknHes 1 LIMTOKMHES.
46 NabopaTopHas paboTta «HabnoaeHne 05
MUTO3a B K/IETKAX KOHYMKA KOpeLLKa nyKa
(Ha roToBbIX MUKpOMpenaparax)»
47 Perynaumsa »Xn3HeHHOro UuKna KneTok




48

OpraHu3M Kak eauHoe Lienoe

TKaHuW pacTeHuid. JlabopaTopHas paboTa

49 < o 0.5
«/13yyeHune TKaHel pacTeHN»
TKaHW XXMBOTHbIX 1 Ye/0BEKa.

50 NabopatopHas paboTa «M3yyeHne TKaHel 0.5
YXMBOTHbIX»
OpraHbl. CucTembl opraHoB. JlabopaTtopHast

51 paboTa «/13yyeHne opraHoB LBETKOBOI0 0.5
pacTeHus»

52 Onopa Tena opraH13MoB

53 [iB>KeHne opraHn3mMoB

54 MnTaHWe opraHN3mMoB

55 [MnTaHe N03BOHOYHbIX XNBOTHBIX.
MnLLeBapuTenbHaa cMCTeMa YenoBeKa

56 [biXaHve opraH1M3mMoB

57 [bixaHve No3BOHOUHbIX XXMBOTHBIX U
YenoBeKa

58 TpaHcnopT BELLECTB y OpraHM3moB

59 KpoBeHOCHas cucTema No3BOHOYHbIX
YXMBOTHBbIX U YenoBeKa

60 BblgeneHue y opraHu3smMoB

61 3awnTta y opraHvm3Mos

62 IMMyHHas cuctema yenoseka

63 PasgpaxuMocTb 1 perynauusa y
opraHvu3MoB

64 ["'ymopanbHas perynaumns n sSHAOKPUHHaA

CNCTEMA XXMBOTHbLIX N YE/10BEKaA




65

dopMbl pasMHOXKEHUA OpPraHn3MoB

66

MonoBoe pasmMHOXKeHWe

67

Melio3

68

rameToreHe3. O6pa3oBaHue 1 pa3BUTHE
MonoBbIX KNETOK. SlabopaTopHas pa6oTa
«/13yyeHne CTPOeHNs NOMOBbIX KNETOK Ha
rOTOBbIX MUKPOMpenapaTax»

0.5

69

NHauBuayansbHoe pasBuTiie OpraHn3MoB —
OHTOreHe3

70

3aknafKa opraHoB 1 TKaHei 13
3apofbILLEBbIX IMCTKOB

71

POCT 1 pa3BUTME XXMBOTHBIX.
NabopatopHas paboTta «BbisiBneHne
MPU3HAKOB CXOACTBA 3apoAblLLel
MO3BOHOYHbIX XXUBOTHbIX»

0.5

72

Pa3sMHOXeHVE 1 pa3BUTUE PACTEHWIA.
JNabopatopHas pabota «CTpoeHne opraHoB
Pa3MHOXXEHUS BbICLUNX PacTeHUIi»

0.5

73

McTopusi CTaHOB/NEHMS U pPa3BUTMS
FEHETUKMN KaK HayKu

74

OCHOBHbI€ MOHATUA N CUMBO/IbI FEHETUKM.
JNabopaTopHas paboTa «[po3ogmna Kak
06BEKT FEHETUYECKMX UCCeL0BaHUI»

0.5

75

3aKOHOMEPHOCTU Hacnie0BaHUA
npu3HakoB. MoHOrné6puaHoe
cKpeLLmBaHue. MNMpakTuyeckas paborta
"A3y4eHune pe3ynbTaToB MOHOrM6pUAHOro
CKpeLLvBaHna y aposodunsl”

0.5




LinTonormnyeckmne oCHOBbI MOHOI'VI6pVI,£I,HOFO

76 1
CKpeLymBaHus
77 AHanunsupyloLlee ckpeLymBaHme. HenonHoe 1
[LOMVHUPOBaHWe
AnrnbpraHoe CKpeLLmBaHue.
78 MpakTnyeckas paboTa «/13yyeHune 1 05
pe3ynbTaToB AUrMOPULHOIO CKPeLyBaHns
Y Apo30nsibI»
79 LiuTonornyeckne oCHOBbI ANUTMOPUAHOTO 1
CKpeLLmBaHua
80 CuenneHHoe Hac/nefoBaHMe NpU3HaKkoB 1
81 XpomMocoMHas Teopus HacneACTBEHHOCTH 1
82 "eHeTMKa nona 1
83 ["feHOTUN Kak Lie/IoCTHadA cucTema 1
84 FeHequszKmVl KOHTPO/1b Pa3BUTKA 1
PacTeHWI, XXUBOTHbIX U Ye0oBeKa
85 13mMeHUMBOCTL NpPU3HaKoOB. Buapl 1
N3MEHUYMBOCTHN
86 MoamnhnKaumoHHas N3MeHUYNBOCTb 1
BapvaunoHHbI psg 1 BapualmMoHHas
KpwuBas. JlabopaTopHas paboTa
g7 «ccnefoBaHme 3aKOHOMEPHOCTEN 1 0.5
MOAN(NKALMOHHOM N3MEHUMBOCTN.
MocTpoeHme BapmaLMOHHOIO psaaa u
BapuaLMOHHON KPUBOMN»
88 "eHOTMNMYeCKan N3MEHUNBOCTb. 1
KombuHatmeHas N3mMeHUYMBOCTb
89 MyTaLMOHHasA U3MEHUNBOCTb. 1 0.5




MpakTnyeckasa pabota «MyTtauum y
Apo30odusibl (Ha roToBbIX
MUKponpenaparax)»

90

3aKOHOMEPHOCTY MyTaLOHHOIO NpoLiecca.
ANuUreHeTUKa 1 aNUreHoM1Ka

91

"eHeTVKa Yyenoseka. [NpakTnyeckas paboTa
«CoCTaBNeHne 1 aHasIn3 POSOC/IOBHOM»

0.5

92

MeTOAbl MeANLIMHCKOI FreHeTUKY

93

3HaueHne MeJMLIMHCKOW reHeTUKN B
NPeaoTBPALLEHNN N NEYEHNMN TEHETUYECKNX
3a00/1eBaHMIA YenoBeKa

94

OCHOBHbI€e NMOHATUSA CeNEeKLMN.
JNabopatopHas paboTa «l13yyeHne copToB
Ky/bTYPHbIX pacTeHWA 1 NOPOL, LOMALLHUX
YKMBOTHbIX»

0.5

95

MeTofbl CeNeKLMOHHOM paboTbl.
JNabopatopHas paboTta «M3yyeHne MeToa0B
CeNneKLMn pacTeHnin»

0.5

96

JOoCTKeHNA ceneKkLmmn pacTeHnii n
XWBOTHbIX. [NpakTnyeckasa pabota
«[pnBMBKa pacTeHNI»

97

CoxpaHeHwue, N3y4yeHne 1 UCnosb3oBaHne
FEHETUYECKNX PECYPCOB

98

broTexHonorua Kak Hayka u otpacsb
npousBoacTea. MNMpakTuyeckas paborta
«3yyeHne 06beKTOB BMOTEXHOMNOT NN

0.5

99

OCHOBHbIe HanpaB/eHNs1 CUHTETUYECKO
ouonorum




100 XPOMOCOMHasA N reHHasa NHXXeHepUs 1
101 MeanumMHCKMe 6UOTEXHOIOTUK 1
Pe3epBHbIli YPOK. [NOBTOpPEHME,
102 o 1
0606LLeHVe, cucTeMaTM3aLna 3HaHNUI
OBLUEE KOJTMYECTBO YACOB INO 102 135

NMPOIrPAMME




11 KIIACC

KoimnuectBo yacos DJIeKTPOHHbIE
[
J:/-H Tema ypoka Beero Kontpoabnbie | IlpakTuueckue f/l[:;:ennﬂ ﬁg[()l;g((:]:;eenbﬂme
padoThI padoTbI pecypesi
1 3BO/IOLMOHHag Teopus Y. JapBrHa 1
5 [BVXKyLLne cunibl 3BONOLNN BUAOB Mo Y. 1
JapsuHy
3 Bopbba 3a CyLlecTBOBaHWe, eCTECTBEHHBIIA 1
1 UCKYCCTBEHHbI 0T60P
4 dPopmMmpoBaHMEe CUHTETUYECKOW TEOPUN 1
3BO/MOLMM
5 ATanbl 3B0/IOLMOHHOIO npotiecca: 1
MWKPO3BOJTOLMS Y MaKpO3BONOLUA
6 Monynaunsa — aneMeHTapHas egnHMLa 1
3BO/OLMN
3aKOH reHeTMYecKoro pasHosecus [x.
- Xapaw, B. BaiiH6epra. JlabopaTopHas 1 05
paboTta «BbIfBNneHne N3MEHYNBOCTU Y
0c06el 0gHOro Buaa»
8 AnemeHTapHble (haKTopbl 3BOHOLMM 1
9 AhheKT ocHoBaTens. ekt 1
OYTbIIOYHOr O rop/biliKa
10 Mwurpauun. Mzonaumm nonynsuuii: 1
reorpamyeckas, 61onormyeckas
1 EcTecTBeHHbIN 0T60P — HanpaBNAOLL A 1
(hakTOp 3BO/IOLMM




12

MonoBoii 0T60P

13

Mprcnoco6/1eHHOCTL OPraHn3MOB Kak
pe3ynibTaT MUKPO3BOOLUN.
JNabopatopHas paboTa «3yyeHne
apomopgo308B 1 nanoaganTauni y
PacTeHWI N XXNBOTHBIX»

0.5

14

MprMepbl NPMCNOCO6/1eHNI y OpraHU3mMOB:
Mopdonornyeckune, nU3nonornyeckme,
OMOXMMUYECKIE, MOBEAEHYECKNE.
JNabopatopHas paboTa «[MpucnocobneHus
OpraH13mMOoB U UX OTHOCUTE/bHaS
LienecoobpasHoOCTb»

0.5

15

Bua, ero Kputepun n CTpyKTypa.
JNabopatopHas pabota «CpaBHeHWe BUAOB
N0 MOPO/IOrMYECKOMY KPpUTEPUIO»

0.5

16

CTpykTypa Buga

17

Buaoo6pasoBaHyie Kak pe3ynbTar
MUKPO3BO/IHOLMM

18

CBs13b MMKPO3BO/THOLUN 1 3NUAEMUONOT N

19

Makpoasontouus. NaneoHToNnornyeckme
MeTO/bl U3y4EHNSA 3BOOLIMN

20

Buoreorpaduyeckme MeTobl M3y4eHUs
3BO/IHOLMM

21

AMOPUOIOrNYECKIE Y CPaBHUTENIbHO-
MOP(ONOrmyeckme MeTOLbl U3ydeHUs
3BONOLLUN

22

MoneKkynsapHo-reHeTUYecKue,
OMOXMMUYECKME N MaTeEMaTUUECKME




METOAbI N3Yy4YEHNA 3BOMHOLUN

23 O6Lme 3aKOHOMEPHOCTY 3BONHOLMN
24 AjantusHas paguaums. HepaBHOMepPHOCTb
TEMMOB 3BOMOLNN
o5 HayuHble runoTesbl MPOUCXOXAEHNA
XW3HW Ha 3emne
26 [JoHay4Hble nNpefcTaBneHns 0 3apoXaeHUM
XWU3HU
97 OCHOBHbI€ 3Tarbl HeOPraHN4YeCcKo
3BO/MOLMN
28 "MnoTesbl 3apOXKAEHNA KU3HN
VicTopus 3emnn 1 MeToAbl €€ N3yyeHus.
29 JNabopatopHas paboTa «M3yyeHue n 05
Ornm1caHne UCKOMaeMbIX OCTaTKOB APEBHUX
OpraHun3moB»
30 HauasibHble aTanbl OpraHn4eckom
3BonoLNN
31 JBO/IOLNA 3yKapnoT
OCHOBHbIe 3Tanbl 3BONHOLUM
39 pacTuTenbHOro Mupa. lNpakruyeckas 05
paboTa «3yyeHne 0CO6eHHOCTEN
CTPOEHMNSA pacTeHWI pasHbIX OTAEN0B»
33 OCHOBHbIe 3Tanbl 3BO/HOLMM XXUBOTHOIO
mupa
3BO/IOLMA XKMBOTHbIX. [pakThyeckas
34 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHMS NO3BOHOUHBIX XXMBOTHbIX»
35 Pa3BuTMe Xn3HW Ha 3emsie no apam 1




nepvogam

MaccoBble BbIMUPaHNA — 3KONOIrmM4yeckumne

36 KpW3K1CbI NPOLL/IOro

37 CoBpeMEHHbI 3KONOrMYECKUIn KpU3KC, ero
0C06EHHOCTM

38 CoBpemeHHas cucTeMa OpraHuyeckoro
npoLLIoro

39 OCHOBHbIe crcTeMaTUYeCKue rpynnbl
opraH13mMoB

40 AHTpOMNoNorna — Hayka o0 YesioBeke

a1 Pa3BuTHe NpeacTaBneHnii o
NPOUCXOXAEHUN Ye/loBEKa
MecTo yenoBeka B cucTeme
opraHmyeckoro mupa. JlabopatopHas

42 paboTa «M3yyeHne 0CO6eHHOCTEN 0.5
CTPOEHUSA CKefleTa YesioBeka, CBA3aHHbIX C
NPAMOXO0XAEHVEM>

43 LBVXKyLLne cubl aHTPOMoreHesa

44 CooTHoOLIeHWe BMOTOTNYECKUX U
coumasibHbIX (PaKTOPOB B aHTpOMoreHese

45 OcCHOBHbIe CTaAnn aHTponoreHesa

46 ManeoreHeTnKa 1 NasieoreHoMmnKa

47 3BO/OLNA COBPEMEHHOIO Ye/lI0BEKa
Yenoseyeckue pachbl. [NpakTuyeckas

48 paboTa «l13yyeHre 3KO0orM4eckmx 0.5
aflanTauuii YenoBeka»

49 MexancumnanHapHble MeToabl

aHTpOMonorumu




50 3apoXkaeHne 1 pasBuTHE IKONOT UK 1
MeTogpl akonorun. JlabopatopHas paboTa
o1 «/13y4eHne MeToL0B 3KONOrMYECKUX 1 0.5
nccnefoBaHun»
59 3HayeHme 3KONOrMYECKNX 3HaHWI ANs 1
yesnoBeKa
53 3JKoormyeckme akTopsbl 1
AbnoTnyeckme axktopbl. CBET Kak
54 3KO/I0rNYeCKmnin thakTop. JlabopaTtopHas 1 05
paboTa «BbIBNEHME NPUCNOCOONEHNI
OpraHn3MOoB K B/IMSAHNIO CBETa»
AburoTunyeckme thaktopbl. TemnepaTypa
KaK 3K0M0rmyeckuia haktop.
55 NabopaTopHas paboTa «BblsiBNeHme 1 0.5
NpyUcnoco61eHnii OpraHN3MoB K B/IMAHUIO
TeMmneparypbi»
AbBroTHYeCKMe (haKTOpbl. BNaXKHOCTb Kak
56 3KO/0rNYecKmnin thakTop. JlabopaTtopHas 1 05
paboTta «AHaTOMMYeCKNe 0CO6EHHOCTH
pacTeHWUIA U3 pasHbIX MeCT 06UTaHNSA»
57 Cpefibl 06UTaHNsA OpraHM3MoB 1
58 bBronorunyeckme putmbl 1
59 YK13HeHHble (PopMbl OpraHn3mMoB 1
60 BroTnyeckme aktopsl 1
3HayeHne BMOTUYECKNX B3aUMOAENCTBUI
61 [NS CyLLEeCTBOBaHNA OpraH1U3MoB B cpefe 1
0buTaHns
62 3KON0rnyeckne xapakTepucTuku 1




nonynauumn

OcCHOBHbIe nokasartenu nonynauunmn:

63 YMCNEHHOCTb, MNNOTHOCTb, BO3PacTHas U
nosoBas CTPyKTypa
OCHOBHbIe nokKasartenu Nonynsauun:

64 pOXKAaemMoCTb, NPUPOCT, TEMIM POCTa,
CMepPTHOCTb, MUrpauumu

65 JKO/I0rnyeckas CTpyKTypa nonynauum

66 JvHamnka nonynsaumm n eé perynaums

57 KpuBble pocTa YACNeHHOCTM NONYyNALUn
KpuBble BbDKUBaHUA
3JKoMormyeckas HuLLIa Bnaa.

68 JNabopatopHas paboTa «[MpucnocobneHus 0.5
CEMSIH PacTeHUI K pacceneHunto»

69 Bug kak cuctema nonynsaumi

20 3aKOHOMEPHOCTM MOBELEHNS U MUTPaLuiA
YXWBOTHbIX

71 Co06LLecTBO OpraHM3MoB — 6UOLEHO3

72 JKocucTemMa Kak OTKpbITas cucTeMa

73 KpyroBopoT BeLlecTB 1 NMOTOK 3Hepruv B
aKocucteme

74 OCHOBHbIE NMoKasaTteniv 3KOCUCTEMb!

75 3JKonornyeckne nupamnib

76 3meHeHUs coobLLEeCTB — CYKLIECCUM

77 MpypofHbIE 3KOCUCTEMBI. DKOCUCTEMb
03€ep 1 peK. IKOCMCTEMbI MOPEN N OKEaHOB

78 MpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMb




TYHAP, NECOB, CTeneid, NycTbIHb

79 AHTPONOreHHbIE 3KOCUCTEMBbI

80 Ypboakocuctemsl. MNpakTnyeckas paboTa 05
«M3yyeHure 1 onucaHme ypb0o3aKoCnCTeMbI»
3aKOHOMepHOCTM (POpMMPOBaHMSA

81 OCHOBHbIX B3aMMO/ENCTBUIA OpPraHU3mMoB B
aKocmcTemMax
MexaHu3Mbl BO3AENCTBUSA 3ar PA3HEHWIA

82 pasHbIX TUMOB Ha Cy6OPraHN3MeHHOM,
OpraHn3mMeHHOM, NOnynALMOHHOM U
9KOCUCTEMHOM YPOBHSAX

83 Brocthepa — obLiennaHeTapHas 060/104Ka
3emnu

84 YueHue B. V. BepHagckoro o buochepe

85 3aKOHOMEPHOCTU CYLLLECTBOBaHMSA
orocdepb!

86 KpyrosopoTb! BeLLecTs U
BMoreoXMMmnYecKme LKbI

87 30HabHOCTL 6uocdepbl. OCHOBHbIE
OMOMbI CyLLM

88 YCTOIUMBOCTb GUoChepsbl

89 JKOMOrNYecKmne KpU3nChl N UX NPUYKHLI

90 Bo3gelicTare yenoBeka Ha 6buochepy

o1 AHTpOHOFeHH?e Bos,qeﬁcmume Ha
PacTUTeNbHBIA U XXMBOTHbIA MUP

92 OxpaHa npvpoAbl

93 OCHOBHbIe NPUHLMMbI YCTOWYUBOTO




pa3BnTUA YenoseyecTea 1 NPMpPoabl

PaLMoHaIbHOe NMPUPOAONOIb30BaHE U

94 COXpaHeHne 610I0rnNYecKoro 1
pa3Hoo6pa3ns 3emnu

95 0O606L1eHne No Teme «MUKPO3BONHOLNSA 1 1
eé pe3ynbTaTbl»

96 O606LLeHNe No TeMe «MaKpo3BOMHOLMSA 1 1
eé pesy/bTaTbl»

97 0O606LLeHMe No Teme «POUCXOXKAEHNE 1 1
Pa3BUTUE XXM3HU Ha 3emne»

08 O606LeHne No Teme «MponCXoXaeHne 1
4e/loBEKA — aHTPOMOreHes»

99 O6006LLEeHMe NO TeMe «IKOMOrMS — Hayka 0 1
B3aVIMOOTHOLLIEHMAX OPraHn3MOoB»
O606LLeHNe No TeMe «OpraHn3Mbl U cpefa

100 1
06UTaHNA»

101 0606u.|,eHMve no TeMe «3KO/0rus BUA0B 1 1
NONyNALNA»

102 O606LeHve no Teme «brochepa — 1
rnobasbHas aKocmcTeMa»

OBLLEE KOJTMYECTBO UACOB INMO 102 75

NMPOrPAMME







YYEBHO-METOJIUYECKOE OBECHEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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