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1. INTAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI I1O
bNOJIOI'M HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUSA
(YTJIYBJIEHHBI YPOBEHb)

1.1. JINMYHOCTHBIE PE3YJ/IBTATBI

®I'OC COO ycraHaBmiBaeT TpebOBaHHWA K pe3y/lbTaTaM OCBOEHUS
oOydJaroIMMHCS TIPOrpaMM  CpefHero o001iero o0pa3oBaHUs: JIMUHOCTHBIE,
MeTaripeiMeTHbIe U TIpe/IMeTHbIE.

B cTpyKType MMUHOCTHBLIX pPe3y/bTaTOB OCBOEHHUs ITPOrpaMMbI 10 6roorun
BbIZleJieHbl C/IeAyIole COCTABJISAIOIIMe: OCO3HaHUe 00yUarol[UMUCS POCCUMCKON
IPaXk/IaHCKOW WeHTUUHOCTA — FTOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/IbHOCTH
M CAMOOIIpe/ieJIeHHI0,  Haauuue mMomuedayuu K 0OyueHHIO  OHMOJIOTHH,
yeneHanpaeneHHoe paszeumue BHYTPEHHUX YOeX/IeHu# JIMYHOCTA Ha OCHOBe
K/TFOUEBBIX I[€HHOCTEM W WCTOPUYECKUX TPAAWIAN pa3BUTHS OHOIOTHUECKOTO
3HaHHs1, 20MOBHOCMb U ChOCOOHOCMb 00YUaloIUXCs PYKOBOACTBOBATLCS B CBOEM
AesiTe/IbHOCTU  1]eHHOCTHO-CMBIC/IOBBIMUA ~ YCTaHOBKaMH, TIPUCYIIIUMU  CUCTEMe
Ouosiornyeckoro  o0Opa3oBaHUs, Haauyue NPABOCO3HAHUS  SKOJOTHUECKOU
KYJIbTYPbl, CNOCOOHOCMU CMAsumb 1ie/Ii ¥ CTPOUTH >KU3HEHHbIE T/IaHbl.

JIMUHOCTHBIE pe3y/bTaThbl OCBOEHHS MPOTPaMMBbI 110 OHMOJIOTHH OCTUTalOTCS
B eJUWHCTBe Yy4eOHOM UM BOCIMUTATe/bHOW [JesTeJbHOCTU B COOTBETCTBUU C
TPAIUL[MOHHBIMU POCCUUCKUMU COLIMOKY/IbTYPHBIMU, UICTOPUYECKUMH U TyXOBHO-
HPABCTBEHHBIMH I1[€HHOCTSIMH, TIPUHSATHLIMH B OOII[eCTBe TIpaBWJIaMHd W HOpMaMH
MoBeJileHUsT U CMoCOOCTBYIOT TIPOI[eCcCaM CaMOITIO3HaHUs, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, DPA3BUTHS BHYTPeHHEW TIO3WIUM JINYHOCTH, TaTPHUOTH3Ma M
yBa)KeHUsI K 3aKOHY W TIPAaBOTIOPSIAIKY, UeI0BeKY TPyZa W CTapIleMy TTOKOJIeHHIO,
B3aMMHOTO yBakeHUs, Oepe)KHOro OTHOIEeHHS K KYJbTYPDHOMY HacCaeiur0 |
TPaJIMLIUSIM MHOT'OHAIIMOHAILHOTO Hapoza Poccuiickoii ®denepaiiuu, ripupoje u
OKpY>Karolller cpeje.

JInuHOCTHBIE pe3y/nbTaThl OCBOeHHUs1 yueOHoro mipeagMera «buosorus»
JOJDKHBI OTpaXkaTb TOTOBHOCTh U CITOCOOHOCTb 00YYarOIIUXCSl PYKOBO/ICTBOBATHCS
chopMHUpPOBaHHOW BHYTPEHHeM TMO3Ul[Med JUYHOCTH, CUCTEMOM I[@€HHOCTHBIX
OpHEHTALWM, TIO3UTHUBHBIX BHYTPEHHHUX  yOeXAeHHi, COOTBETCTBYOIIUX
TPAUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOIIeCTBa, pacIIMpeHre >KU3HEHHOTO
OTbITa U OMbITA /IeITe/IbHOCTH B TpOLiecce peasu3aljiid OCHOBHBIX HarpaB/ieHUM
BOCITUTaTeIbHOU [JIesATeTbHOCTU, B TOM UMCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIUTAHUA:

c(OpMHPOBAHHOCTh IPA’KAAHCKOM MO3ULIMK 00yyYarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO ujieHa POCCUICKOT0 00I11ecTBa;



OCO3HaHWEe CBOUX KOHCTUTYLIMOHHBIX TIpaB U 00si3aHHOCTeH, yBa)kKeHHe
3aKOHa U MpaBOMoOpPs/IKa;

FOTOBHOCTb K COBMECTHOW TBOPYECKOU [IeATeJTbHOCTH TpU CO3[aHUU
yueOHBbIX TIPOEKTOB, pellleHWH yueOHBbIX M TI03HaBaTe/bHBIX 3a/lay, BBIMOJHEHUU
O10J/I0THYeCKUX IKCITIePUMEHTOB;

CIIOCOOHOCThL  OTIpeZie/IATb COOCTBEHHYIO TIO3ULIMIO0 TI0 OTHOIIEHWIO K
SIBJIEHUSIM COBpPeMEeHHOU YKU3HU U OOBbSICHATD eé;

yMeHHe YUUTLIBAaTh B CBOMX [IeHCTBUSIX HEOOXOAWMOCTh KOHCTPYKTHBHOIO
B3aUMOJIEMCTBUS JIFOZIEN C pa3HbIMU yOeXIeHUsMU, Ky/JIbTYPHBIMU 1EHHOCTSMUA U
COLIMAJ/IbHBIM T0JIOKEHUEM;

FOTOBHOCTb K COTPYAHWYECTBY B TIPOLIECCE COBMECTHOTO BBITTOJTHEHUS
yueOHBIX, TIO3HABaTe/NbHbIX W HWCCAe0BaTeNIbCKUX 3a/layu, YBa)KUTETbHOTO
OTHOIIIEHWsT K MHEHUIO OINIMOHEHTOB TIpU OOCYXJEeHWH CIIOPHBIX BOMPOCOB
O10JIOTUYECKOTO COZlepP>KaHuS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU [1eATe/IbHOCTH;

2) IaTPUOTUUYECKOT0 BOCTIMTAHUS:

chopMHUPOBaHHOCTD POCCHUUCKOU rpakJjaHCKOH WUJIeHTUYHOCTH,
MaTpUOTH3Ma, YBaKeHHs K CBOEMY HapoO/ly, UyBCTBa OTBETCTBEHHOCTH Iepe[
PopguHoW, ropnoctu 3a CBOM Kpau, CBOW PoauHy, CBOM f13bIK U KYJIBTYPY,
TMIPOLLIJIOe Y HaCTosilIlee MHOTOHALIMOHALHOTO Hapoga Poccuy;

L[EHHOCTHO€e OTHOIIeHWe K TIPUPOAHOMY HacC/IeuI0 U MaMATHUKaM MPHUPO/IbI,
JNOCTWKeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/E;

CMOCOOHOCTh OIIeHMBATh BKJ/IaJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHWE W
pa3BuTHe OWOJIOTHH, TIOHMMaHUs 3HaueHWs OHOJOTMM B TIO3HAaHWU 3aKOHOB
TIPUPO/IbI, B JKU3HHU UeJsIOBeKa U COBpeMeHHOT0 00I1[eCTBa;

uzieiiHass yOe)KJEHHOCTb, TOTOBHOCTh K CJIy)KeHHWI0 U 3aiure OTeuecTsa,
OTBETCTBEHHOCTbH 3a ero CyAb0y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHMe [yXOBHBIX 1[eHHOCTeH POCCUUCKOTO HAapo/a;

chOpMUPOBAHHOCTh HDABCTBEHHOI'O CO3HAHUSI, STUYECKOTO MOBeIeHMUS;

CIIOCOOHOCThL OlIeHHMBaTh CUTYallMI0 W TIPUHUMATh OCO3HAHHbIE DelleHus,
OpUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 1[eHHOCTHY;

0CO3HaHUe JIMYHOTO BKJ/Ia/la B [IOCTPOEHHE YCTOWUYMBOTO Oy IyIIiero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTE/ISIM, CO3[JaH1I0 CeMbH Ha OCHOBE
OCO3HAaHHOTO TIDUHATUSI LIEHHOCTEM CEMEeMHOM JKW3HU B COOTBETCTBUU C
TpaguLUsIMU HapogoB Poccuy;

4) 3cTeTHUeCcKOro BOCIIMTAHMS:

3CTeTUYeCKoe OTHOIeHWe K MHPY, BK/IOuUas 3CTeTHKY ObITa, HAyyHOro U
TeXHUYeCKOT0 TBOPUECTBa, CTIOPTa, TPY/ja, 0OI[eCTBEeHHBIX OTHOIIeHNH;



TOHMMaHHWe SMOLIMOHAIbHOTO BO3/IeMCTBYS )KUBOM MIPUPO/IbI U €€ [1eHHOCTH;

TOTOBHOCTh K CAMOBBID&)KEHWIO B pasHbIX BHJIaX HCKYCCTBA, CTpeMJIeHHe
TIPOSIBJIATH KaueCTBa TBOPUECKOM JIMUHOCTY;

5) ¢u3uYeckoro BOCHUTAHMSA, (POPMHUPOBAHUA KYJIbTYPbl 3/10POBbsl U
IMOLMOHA/ILHOTO 0/1ar0mo/Tyunsi:

MOHMMaHWe W peanu3alds 370pOoBOT0 U 0Oe3oracHoro obpasza JKU3HU
(3mopoBoe  TMTaHWe, COOJIIOJIeHWe TUTMEeHWYeCKUX TIpaBUWI W HOPM,
cba/aHCpPOBaHHBIA pEXKUM 3aHATHM W OTAbIXa, PperyyspHas Quanyeckas
aKTUBHOCTH), 0Oepe)KHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHHUS K
coOCTBEHHOMY (DH3UUECKOMY U TICUXUUECKOMY 3/10POBBIO;

MOHMMaHWe 1[eHHOCTU TpaBW/I HWH/JWMBUAYAJbHOIO M  KOJIJIEKTUBHOI'O
6e30macHOro MoBeIeHUs B CUTYALUsIX, YTPOKAIOIIUX 3/[0POBbIO M )KU3HH JTIOZIEH;

OCO3HaHWe TIOC/e/ICTBUM W HENpUSTHS BPeJHBIX TPUBBIUEK (YyIOTpeO/ieHuUs
aJIKOr0Jisl, HAPKOTUKOB, KYPEHHS);

6) TPy/10BOr0 BOCIMTAHMSI:

TOTOBHOCThB K TPY/Iy, OCO3HaHHe 1[eHHOCTH MacTepCTBa, TPy 10/I00ue;

FOTOBHOCTh K aKTHBHOW JesTe/IbHOCTU TeXHOJIOTUUEeCKOM W COLMaIbHOM
HaTpaB/IEHHOCTH, CIIOCOOHOCTb WHHUI[MMPOBATh, TJIAHUPOBATh U CaMOCTOSITETHHO
BBITIO/THATh TaKYyIO J1eATe/IbHOCTB;

HMHTepeC K pa3/uyHbIM cdepaM TpodecCroHaNbHON JesTe/IbHOCTU, YMeHUe
COBepIlIaTh OCO3HaHHBIA BBIOOp Oyayiedi mpodeccid W peann30BbLIBATh
COOCTBEHHbIE JKU3HEeHHbIe T1/1aHbl;

TOTOBHOCTb M CIOCOOHOCTH K 00pa3oBaHHMIO M CaM00OOpa3oBaHHIO Ha
MPOTSDKEHUH BCEU KU3HY;

7) 3K0J/IOTHYECKOT0 BOCITUTAHMS:

9KOJIOTUYECKH IjesiecooOpa3Hoe OTHOIIeHHWe K TPUPoJile KaK HCTOUHHUKY
JKU3HU Ha 3emMJ/ie, OCHOBe eé CyI|eCTBOBaHUSI;

TOBBIIIIEHHEe YPOBHSI JKOJIOTMUECKOW KYJIbTYphl: IPHOOpeTeHHe OIlbiTa
MJIaHAPOBAaHUSI TIOCTYTIKOB W OL[EHKH HX BO3MOXKHBIX IIOCTeACTBUNM  [I/Is1
OKpYy>Karolien Cpe/ibl;

OCO3HaHHWe T00aTbHOr0 XapaKTepa 3KOJIOTMUeCKHX IpobjieM W IyTed uX
peleHus;

CIIOCOOHOCTh  WCTIO/IB30BaTh ITpHOOpeTaeMble MpU H3YYeHWH OHoIorun
3HaHWS W yMeHWs TPy pellleHWu TpobsieM, CBSI3aHHBIX C palMOHATbHBIM
TIPUPOZIOTIOIb30BaHeM  (COOMIOZieHre  TIpaBU/  TIOBEIEHWS B MIPUPO/IE,
HarpaB/IeHHbIX HA COXpaHeHHWe paBHOBECHs B 5KOCHCTeMaxX, OXpaHy BH/IOB,
9KOCHUCTeM, Orocdepsl);



aKTUBHOE HeTpusiThe [JeWCTBUM, NPUHOCSIIMX Bpell  OKpYy»Katollleu
TIPUPOJTHOM CpeZie, yMeHWe MPOTHO3MPOBaTh HeOJarornpusiTHble 3KO0JIOTUYecKre
MOC/Ie/ICTBUS MPeANPUHUMAEMbIX A€MCTBUIM U NIPeIOTBPAllaTh UX;

Ha/iMuyie Pa3BUTOTO IKOJIOTMUECKOTO MbIIIIEHUS], SKOJIOTHUECKOM KYJIbTYPHI,
OrbITa JlessTe TbHOCTU 9KO0/IOTMUeCKOou HaripaB/eHHOCTH, yMeHUs1
PYKOBO/ICTBOBAaTbCSI MU B MO3HABaTe/IbHOW, KOMMYHUKATUBHOW W COLMATbHOU
MpPaKTHKe, TOTOBHOCTU K yYaCTHIO B TIPAKTUYECKOM [1eATeTbHOCTH 3KOJI0OTUYECKON
HaripaB/IeHHOCTY;

8) neHHOCTH HAYYHOTO MO3HAHUA:

chOpMUPOBAaHHOCTL MHPOBO33DEHHsI, COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HayKW U 00I11]eCTBEHHOW TPAKTUKH, OCHOBAaHHOTO Ha Auasore
Ky/bTYP, CTIOCOOCTBYIOL[ET0 OCO3HAHHIO CBOETO MECTa B MOJIMKY/IbTYPDHOM MUDE;

COBEpIIIeHCTBOBaHUE $I3bIKOBOM M UMTaTe/NbCKOM KY/IbTYpbl KaK Cpe/ICTBa
B3aUMO/IeMCTBUSI MEX/1Y JIFOZIbMU U TIO3HAHUSI MHUPa;

MOHUMaHue CcrieluyUKy OUONMOTMM KakK HayKW, OCO3HaHUsI e& poJiu B
dbopMHpOBaHMY pALIMOHATBHOTO HAy4YHOT'O MBbILLJIEHUS], CO3[JaHAW LeJI0CTHOTO
Tpe/iCTaB/ieHuss 00 OKpy)KarollleM MHUpe KaK O eJUHCTBe TIPUPO/bI, ueoBeKa U
o0IriecTBa, B TI03HAHWM ITIPUPOJHBLIX 3aKOHOMEPHOCTeH U pelleHrH mpobJiemM
COoXpaHeHUs IPUPO/IHOT'O paBHOBECHSI;

yOeXIEHHOCTh B 3HAUMMOCTH OHOJIOTUX /11 COBPEMEeHHOMW LMBUIN3aLUK:
obecrieueHrsi HOBOTO YPOBHSI pa3BUTHs Me[ULIMHBI, CO3/laHUe TepCIIeKTUBHbBIX
OMOTEXHO/IOTUM, CIIOCOOHBIX  pelIaTb pecypCcHble TIPo0J/ieMbl  Pa3BUTHS
ye/I0BeUeCTBa, TIOMCKA TMyTel BbIXOZA M3 I7I00a/bHBIX KOJIOTHUECKUX ITPo0IeM U
obecrieueHrst  Tepexofla K  YCTOMUMBOMY  pa3BUTUIO,  pal[MOHATBLHOMY
WCII0/Ib30BaHUIO0 TPUPOJHBIX PeCypCOB U (POPMHUPOBAHUIO HOBBIX CTaH/apTOB
JKU3HY;

3aMHTEPECOBAHHOCTb B TIOYYeHWH OWONOTMUECKUX 3HAaHUK B  LeJsX
TOBBIIIIEHUsT  00IIeld  Ky/JbTypbl, €CTeCTBEHHO-HAayYHOW TI'DaMOTHOCTH, KakK
COCTAaBHOM YaCTH (PYHKIJMOHA/IbHOM I'PaMOTHOCTH O0YyUaromuxcs, hOpMUpPyeMOM
TIPY U3y4YeHUH OHOJIOTHH;

MOHUMaHue CYIIHOCTA METO/I0B MO3HaHUSI, UCIO/b3yeMbIX B €CTeCTBEHHbIX
HayKax, CITOCOOHOCTM WCII0/Ib30BaTh TIO/y4aeMble 3HAHUSI [Ji aHaiu3a u
00BSICHEHHS SIBJIEHMM OKDPY)KAIOITIero MUpa M TPOHCXOASINNMX B HEM HW3MEHEHUH,
yMeHHe fefiaTb OOOCHOBaHHbIE 3aK/IOUeHHs Ha OCHOBe HayuHbIX (haKTOB U
VMMEIOLIUXCS IJAHHBIX C L]eJIbI0 TI0JyUYeHUs! JOCTOBEPHbIX BbIBO/IOB;

CMOCOOHOCTh CaMOCTOSTEIbHO MCIT0/Ib30BaTh OWOIOTUYeCKre 3HaHWS [IJIs
peleHust Mpo0JieM B peaibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHWe I1IeHHOCTH Hay4YyHOM [esiTe/TbHOCTH, TOTOBHOCTh OCYIIIEeCTB/SITh
TIPOEKTHYIO U UCCJIe[JOBaTeTbCKYIO JesiTeTbHOCTh UHIUBUIyalbHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTb K  HeNpepblBHOMY  00pa3oBaHUI0 U
camM000pa30BaHWI0, K AaKTHBHOMY TIOJYYeHUIO HOBBIX 3HAaHWM 10 OHOJOTMU B
COOTBETCTBHUHM C )XKU3HEHHBIMU TIOTPeOHOCTSIMH.

1.2. METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpeameTHble pe3y/bTaTbl OCBOeHUs] yueOHoro mnpeamera «buomorusi»
BK/IFOUAIOT: 3HauuMMble i1 (OPMHpPOBaHUSI MHPOBO33peHHUst 00yuaroIuxcs
MEXIUCIUATIIMHAPHBIE (MeXXITpeJMeTHbIe) oOIleHayUHble TIOHATHS, OTPaKarolire
1[e/IOCTHOCTh HAyYHOM KapTWUHbl MHpa U CIelU(PUuKy MeTOoJ0B TO3HaHUS,
VCTI0/Ib3yeMbIX B €CTeCTBEHHbIX HayKax (BelecTBO, SHEprusi, sBjeHue, MpoLecc,
CcUCTeMa, HayuyHbIM (hakKT, MPUHLUII, TUMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TeOpus,
WccieoBaHWe,  HaOmiofeHWe,  W3MepeHWe,  SKCIIepUMEHT U Jpyrue);
yHUBepCcajbHble yueOHbIe [leHcTBUSL (TI03HaBaTe/bHble, KOMMYHHKATHBHbIE,

peryasiTUBHBIE), obecrieunBaroIye dbopmupoBaHue (yHKLIMOHATbHOU
IPaMOTHOCTM M COLMAZIbHOW KOMIIETEHIIMM OO0yuaroIuXcs; CIIO0COOHOCTD
00yuaroIuXxcs WCII0/Tb30BaTh OCBOEHHbIe MeXAUCLUTIIMHAPHBIE,

MHDOBO33peHUeCKHe 3HaHWs W  yYHUBepCca/ibHble yueOHble [IeHCTBUS B
MO3HaBaTe/bHOW U COL[MA/IbHOM TPaKTUKe.

B pesynbrate wu3yueHus OHO/JIOTMM Ha YypOBHe CpeAHero o0IIero
obpa3zoBanuss y obOyuwaromierocs OyayT chOpMHpPOBaHBI  IT03HABATeJ/IbHBIE
yYHUBepCasbHble yueOHbIe eMCTBHSI, KOMMYHHKAaTHBHbIE YHUBEpPCA/IbHbIe yueOHbIe
NEeNCTBUS, pEry/lsITUBHBbIE YHUBepCalbHble yueOHble [1elCTBUS, COBMeCTHas
JesiTeNTbHOCTb.

MerTanpeameTHble pe3y/ibTaTbl OCBOEHUsI TIPOrpPaMMbl CpefiHero o001iero
o0Opa3oBaHUS [JOJDKHBI OTPaXKaTh:

OnaieHue YHHUBEpCa/TbHBIMHU y4eO0HbIMH MO03HaBaTe/IbHbIMHU
JeHCTBUSAMMH:

1) 6a30BbIe JIOTHUECKHE AeHCTBHA:

camMoCTosiTe/IbHO  (DOpMy/MpPOBaTh W aKTyaJM3upoBaTh  Mpobsemy,
paccMaTpuBaTh €€ BCeCTOPOHHE;

WCITI0/Tb30BaTh TPH OCBOEHWU 3HAHWM TIPUEMBI JIOTHUYECKOTO MBIIIIeHHS
(aHasmM3a, CUHTe3a, CpaBHeHUs, KlaccudrKalyu, 000011eHNs), paCKpbIBaTh CMBIC/T
buronoruuecKux TMOHATUM (BBIJENSTh WX XapaKTepHble MPHU3HAKU, YCTaHABIMBATh
CBSI3U C APYTUMU TIOHSITUSIMU );

OTpefiesIiTh 1[e/IM JIeITe/IbHOCTH, 3aj/jaBas IapaMeTpbl W KPUTEPUU HX
NOCTIKEHHSI, COOTHOCHUTD Pe3y/IbTaThl JesITe/IbHOCTH C TIOCTaB/IeHHBIMU 1[eJISIMU;

HCTI0JTb30BaTh OMOIOrMUecKye TIOHSTUS [t 00bsCHeHUsT (DaKTOB W SIBJIEHUM
>KUBOW TIPUPO/JbI;



CTPOUTH JIOTUUECKHe PpacCyKaeHus1 (MHYKTHBHbIe, JeAyKTHUBHbIE, TIO
aHaJIOTMM), BBISAB/IATH 3aKOHOMEPHOCTW W IIPOTHBOPEUMS B pacCMaTpPUBAeMbIX
SIBJIEHUSIX, (DOPMY/TMUPOBATh BBIBO/IbI M 3aK/TFOUEHHS;

TIPUMEHSITh CXeMHO-MO/Ie/IbHbIe cpe[iCTBa TSt Tipe/iCTaBJ/IeHUS]
CYIIIeCTBeHHBIX CBsI3e M OTHOIIEHUM B M3ydaeMbIX OWOMOrMueckux obbeKTax, a
TaK)Ke  TMPOTHBOPEUHid  pa3HOro  pO/ia,  BBIABAEHHBIX B pa3/IMUHBIX
MHGOPMAaI[MOHHBIX UCTOUHHKAX;

pa3pabaThiBaTh IUIaH pellleHusi MPo0eMbl C YUETOM aHaaM3a WMEIOIUXCS
MaTepuabHbIX U HeMaTepUabHbIX PeCypCOB;

BHOCHUTb KOPPEKTUBHI B /leSITE/IbHOCTD, OLIeHUBaTh COOTBETCTBUE pe3y/IbTaTOB
1[e/15IM, OLIeHUBaTh PUCKH TI0C/IeZICTBUMN JesiTeTbHOCTH;

KOODJIMHUPOBaTb W  BBLIMIOJIHATH pab0OTy B  YCAOBHSIX  PeasibHOTO,
BHUPTYabHOTO ¥ KOMOWMHUPOBAHHOTO B3aUMOJIEMCTBYSI;

pa3BHBaTh KpeaTUBHOE MbIIIJIEHHE TIPU PellleHNH >XU3HeHHBIX ITPo0ieM.

2) 6a3oBbIe MCC/Ie0BaTe/TbCKUE IeCTBUA:

BJIaZIeTh HaBbIKAMH yueOHO-MCC/IeJOBaTeTbCKOM 1 TTPOEKTHOM IesITeTbHOCTH,
HaBBIKAMM  pa3pellieHus MpoOseM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITe/TbHOMY TTOMCKY MeTOZIOB pellieHus TTPaKTUUeCKUX 3ajjay, MpUMeHeHUI0
pa3MYHbIX METO/J0B MO3HAHUS;

WCII0/Tb30BaTh pa3/iduHble BUILI AESTENbHOCTHA [0 TOJYyUYeHHI0 HOBOTO
3HaHWS, €r0 HHTepIpeTalyH, MpeoOpa30BaHUI0 U TMPUMEHEHHI0 B yueOHBbIX
CUTYaI[USIX, B TOM UHCJIe TIPU CO3/JaHUH YUeOHBIX W COI[HA/TbHBIX ITPOEKTOB;

cdbopMHUpoOBaTh HayUHbIN TUI MBIIILIEHUS, BaZleTh HAYYHOM TepMUHOJIOTHEH,
K/TFOUEBLIMU TTOHATUSIMU 1 METO/|aMU;

CTaBUTb W (OPMYIHMPOBaTh COOCTBEHHBIE 3aJauM B 00pa30BaTeIbLHOM
JesITeTbHOCTU U JKU3HEHHBIX CUTYaL[UsX;

BBLISIBJIATb  TIPUUMHHO-CJIEZICTBEHHbIE CBSI3M M aKTya/IM3uUpOBaTh 3afiauy,
BLIZIBUTATh TUIIOTE3y €€ pellleHHs, HaXOJUTb apryMeHTbl /il /JOKa3aTelbCTBa
CBOMX YTBEP>KIEeHUH, 3a/laBaTh MapaMeTPhbl M KPUTEPUH PEIIeHMs;

aHa/IM3UPOBaTh TIOJIyueHHbIe B XOZle PpeIleHds 3aJ[aud  pe3y/IbTaThl,
KPUTHUYECKU OI|eHWBATh HX JJOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCJIOBUSIX;

JlaBaTh OL[EHKY HOBBIM CUTYaI[HsIM, OL[€HUBATh IPUOOPETEHHBIM OITBIT;

OCYIIIeCTB/ISITh 1[e/IeHaripaB/IeHHbIM TIOMCK TepeHoca Cpe/iCTB U CITI0COOOB
JelcTBYs B MpodeCcCHoHaIbHYIO Cpeay;

yMeTb IePEeHOCHUTh 3HAaHHS B II03HABATE/JIbHYI0 W TPAaKTUUeCKyr 00/acTu
JKU3He/IeATe/TbHOCTH;

yMeTh UHTETPUPOBaTh 3HAHUS U3 pa3HbIX MPeIMETHLIX 00/acTel;



BbIZIBUTaTh HOBbIE W[EM, MpeJjaraTb OpUTrMHAa/IbHbIE MOAXOJbl U peLleHus,
CTaBUTh MPOO/IeMBI U 3a/iauu, JOMYCKatoIlye abTepHAaTUBHbIE PellleHusl.

3) pabora c uaopmanueit:

OPHEHTUPOBATHCS B Pa3/MUHbIX UCTOYHUKAX UH(OPMaIK (TeKcTe yueOHOTOo
1mocobusi, HAy4YHO-TIOMY/IIPHOW JIdTepaTtype, OHOJOTUYECKUX C/IOBapsAX |
CTpaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax [aHHBIX, B VIHTepHeTe), aHa/IM3UPOBATh
MH(MOpMaIMIO pa3/IMUHbIX BUJIOB U (DOPM Tpe/CTaB/IeHUs], KDUTUUYECKH OLIeHUBaTh
eé I0CTOBePHOCTb U HEeTIPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampoChkl U TIPUMEHSITh Pa3/IMUHble METO/Ibl TPU TOUCKe U
orbope OHosiornueckor WHMOpPMaIMy, HeOOXOIUMOU /IS BHITIOJTHEHUs yueOHBIX
3a/1ay;

npuobpeTaTh OIBIT MCIOJb30BaHUsI MH(GOPMal[MOHHO-KOMMYHUKATUBHbIX
TeXHOJIOTUM, COBEPIIIeHCTBOBATh KYJIbTYPYy aKTUBHOTO HCITO/Ib30BaHUs pPa3/InuHbIX
TTIOMCKOBBIX CUCTEM;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  OMNTHUManbHyl0  (GOpMy  TpeZCTaB/ieHuUs
Obuosornueckoi nHbopMaruu (cxeMbl, rpadyKH, JUarpaMMbl, TaOIULIbI, PUCYHKH
Y [Ipyroe);

WCTIO/Tb30BaTh HAyuHBIM s3bIK B KauecTBe CpeACTBa mpu pabore cC
Obuvonornueckoir uHMbOpMallel: TPUMEHATh XUMHUUecKue, (usnueckre W
MaTeMaTUueCKWe 3HaKU W CUMBOJIbI, (hopMysbl, abOpeBUaTypy, HOMEHK/IATypy,
WCTIO/b30BaTh M Tpeobpa3oBbIBaTh ~ 3HAKOBO-CUMBOJIMUECKWe  Cpe/iCTBa
HarJIsiTHOCTH;

BJaZieTh ~ HaBbIKAMM  paclo3HaBaHWs M 3allldThl  WHbOpMaIuH,
MH(POPMAaLIMOHHOM 6€30MacCHOCTH JIMYHOCTH.

OB/aieHUe YHHBepPCa/TbHBIMM KOMMYHMKATHBHBIMH /IeMCTBUAMMU:

1) obmenue:

OCYIIIeCTB/ISITh KOMMYHUKALIMU BO BCeX cepax >KU3HHU, aKTUBHO yUaCTBOBATh
B /IMajiore WM JUCKYCCHM TI0 CYI[eCTBY oOCy>KgaemMoi Tembl (yMeHHe 3a/laBaTh
BOIIPOCHI, BBICKA3bIBaTh CY)KJEHUSI OTHOCUTE/IbHO BBITIOJIHEHUS TMpe/jjlaraeMoun
33/lau, YUUTbIBaTh UHTEPEChl U COTJIaCOBAHHOCTh TMO3ULIMA APYTUMX yUYaCTHUKOB
Jvanora Wid JUCKYCCUR);

pacrio3HaBaTh HeBepOa/bHbIE CpeZACTBa OOINEeHMs, ITOHUMAaTh 3HaueHHe
COLMA/IbHBIX 3HAKOB, TPEeATIOCHIIOK BO3HUKHOBEHHUSI KOH(IMKTHBIX CHTYaI[Ui,
yMeThb CMSIr4aTh KOH(QIMKTHI U BECTU EePeroBOpkI;

B/Ia/IeTh pa3/MUHbIMM CriocobamMu 0OIlleHrsT U B3aUMO/IeHCTBUSI, TIOHUMAThb
HaMepeHUs IPYTUX JIto/iel, MPOSIB/IATh YBa)KUTEIbLHOE OTHOIIIEHHe K cobeceIHUKY
Y B KOPPEeKTHOU (popme (hOpMy/IMpOBaTh CBOU BO3PaKeHHSsI;

pPa3BEPHYTO W JIOTMYHO M3jlaraTh CBOIO TOUKY 3pPEeHMs] C WCII0/b30BaHUEM
SI3bIKOBBIX CPE/ICTB.



2) coBMecTHasl iesiTe/IbHOCTb:

MOHUMAaTb M UCIO/Ib30BaTh MPenuMylliecTBa KOMaHAHOW M WHIWBUAYaIbHOU
paboThI MpH peltieHuH 6roIoTrUecKoi rmpobsieMbl, 000CHOBBIBAaTH HEOOXOIUMOCTh
NIPUMeHEeHHs TPYMIOBLIX (hOPM B3aUMO/IeHCTBHS TIPY PellleHHuH yueOHOM 3aiaum;

BbIOMpAaTh TEMATUKY W METO[bl COBMECTHBIX AEMCTBUM C Y4ETOM OOIIMX
WMHTEepPeCcoB, U BO3MOXXHOCTeM KaXk/I0T0 usieHa KOJIIeKTUBA;

NMpUHMMAThb LleJlM  COBMECTHOM  [lesiTe/lbHOCTH, OpraHM30BbIBaTb U
KOODJAWHUPOBAaThb [EeWCTBUSI MO €€ [NOCTW)KEHUIO: COCTaB/SITh IIaH [IelCTBUH,
pacripefiesiitb pojii C Y4ETOM MHEHUM YYaCTHUKOB, OOCYKIaTh pe3y/bTaTbl
COBMeCTHOM paboThl;

OlLIeHHMBaTh KaueCTBO CBOETO BK/aZla M KaKAOro yuaCTHHMKA KOMaHAbl B
001111t pe3y/sbTaT 10 pa3paboTaHHBIM KPUTEPHSIM;

npejijlaraTb HOBBbIE TPOEKTHI, OIeHWBATh HAEW C TIO3WIMM HOBU3HBI,
OPUTMHATLHOCTH, MPAaKTUUYeCKOW 3HAUNMOCTH;

OCYILIeCTBJISITh  TIO3UTUBHOE CTpaTernyeckoe TIOBeJeHHWE B  pa3/MUHBIX
CUTYaL[UsIX, TIPOSIB/ISATH TBOPUECTBO M BOOOpakeHHe, ObITb MHUI[MATUBHBIM.

OBnajileHHe YHUBEPCA/IbHBIMHU Pery/isiTHBHbIMH [IeHCTBUSIMU:

1) camoopranu3anus:

HCTI0/Tb30BaTh OMOJIOTHUEeCKWe 3HAHWS I BbIAB/IEHUS TIPOOTeM M HX
pellieHus B )KU3HEHHbIX U yueOHbIX CUTYaLUsIX;

BbIOMpaTh Ha OCHOBe OHOJIOTHYECKHMX 3HaHUWM Ije/ieBble W CMBIC/IOBbIE
YCTaHOBKHM B CBOWX JIEMCTBUSAX U ITOCTYIIKAX 0 OTHOIIIEHUIO K >KUBOH TIPHUPO/IE,
CBOEMY 3/]0POBbBIO U 3/I0POBbI0 OKPY>KaIOILIWX;

CaMOCTOSITE/TLHO OCYIIIeCTBJISITh TT03HABATebHYIO /1eATe/TbHOCTD, BBISIBJISITH
1Tpo0/IeMbl, CTaBUTh M (DOPMY/IMPOBATh COOCTBEHHBIE 3a7laui B 00pa3oBaTe/bHOM
AesiITe/IbHOCTU 1 )KU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITE/ILHO ~ COCTaB/ISATh TIUIAaH pelIeHHs TIpo0/ieMbl C  YUYETOM
HMMEIOIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH W MPeATIOUTeHHH;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM;

pacIvpsTh paMKy yueOHOTo TpeiMeTa Ha OCHOBe JIMUHBIX TIPe/ITIOUTeHUH;

JeaTb OCO3HAHHBINA BBHIOOP, apryMeHTHPOBaTh ero, 6paTh OTBETCTBEHHOCTH
3a pellieHue;

OLIEHHBAThb ITPUOOPETEHHBIN OITBIT,

criocobcTBoBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IITMPOKOM 3pPYAULIUMA B
pa3HbIX 00/IaCTSX 3HAHWM, IMOCTOSHHO TIOBBIIIATH CBOWM 0OOpa30BaTe/NbHBIA U
KY/JbTYPHBIA YDOBEHb.

2) CaMOKOHTPO/Ib:

7laBaTh OLIEHKY HOBBIM CHUTYaLWsIM, BHOCHUTb KOPPEKTHUBHI B JeSITEIbHOCTD,
OlLIeHHBAaTh COOTBETCTBHE Pe3y/IbTaTOB 1[e/IsIM;



BJaZIeTh ~ HaBbIKAMM  TI03HABaTe/JbHOM  pedieKCMA  KakK  OCO3HaHWS
COBEpLIAeMbIX [IeUCTBUM W MBICUTENbHBIX MPOLECCOB, WX pe3yJbTaTOB W
OCHOBaAHMM, UCMO/Ib30BaTh MPUEMbI pediieKCUM AJisl OLeHKH CUTyalluu, BbiOOpa
BEPHOT0 PeLleHNs;

yMeTb OLIeHMBaTb PUCKU W CBOEBPEMEHHO TMPUHUMATh peIIeHusi M0 UX
CHWKEHHUIO;

MPUHUMaTb MOTHBBI W aprymMeHThbl JAPYTMX TIpU aHa/v3e pe3y/bTaToB
JesITeNTbHOCTY;

3) npuHsATHE Cels U JPYrux:

MPUHUMATh Cebs, TOHUMasi CBOW HeJJOCTaTKU U JJOCTOWHCTBA;

MPUHUMAaTb MOTHBBI M apryMeHTbl JAPYTMX TIpU aHa/v3e pe3y/bTaToB
JesiTeTbHOCTY;

MpY3HaBaTh CBOE MPaBO Y MPaBO JPYTUX Ha OIIMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHUP C TIO3ULIMU IPYTOT0 UeioBeKa.

1.3. TIPEAMETHBIE PE3YJ/IbTATBI

[TpenmMeTHble pe3yabTaThl OCBOEHHUSI CoOJep)KaHUsi yueOHOTO mMpeaMeTa
«buonorusi» Ha yrayoséHHOM ypOBHE OpHEHTHPOBaHbI Ha obecrieueHue
npodunpbHOTO  00yueHMs — oOyuwaroruxcs — Owosorud. OHM — BK/IFOUAROT:
cnerduueckue s 6MOIOTUY HayuHble 3HAHWS, YMEHHS U CTIOCOObI IeMCTBUM T10
OCBOEHHI0, UHTepIpeTalui U npeobpa3oBaHUI0 3HAHWM, BUbI eATeTbHOCTH 10
TI0/TyueHHI0 HOBBIX 3HaHWW W X TPUMEHEHUIO B Pa3/IMUHBIX yueOHBIX, a TaKKe B
peasibHbIX >XKM3HEHHbIX cuTyalusix. [IpeiMeTHbIe pe3y/bTaThl IIpe/CTaB/eHbI TI0
rojilaM HU3y4yeHwusl.

[TpemMeTHBIE pe3y/bTaThl OCBOEHHSI yuebHOro mpeamera «buosorus» B 10
K/1acce J0JDKHBI OTPaXKaTh:

chopMHUPOBAaHHOCTh 3HAaHWW O MecTe W PO OHOJIOTHHM B CHUCTEMe
eCTeCTBEeHHBbIX HayK, B ()OpPMUPOBAaHHWM eCTeCTBEHHO-Hay4YHOW KapTWHbI MHpa, B
MO3HAHWM  3aKOHOB  TIPUPOJILI M pelleHnd  Tpo0sieM  paldoHa/IbHOTO
TIPUPO/IOTIOIH30BaHUs, O BK/IaJle POCCUMCKUX M 3apyOe)KHBIX YUEHBIX B pa3BUTHeE
610JIOTUH;

B/aJleHe CHCTeMOH OHO/IOTMUeCKHUX 3HAHWM, KOTOpas BKI/IIOYaerT:
OCHOBOIIOJ/IArarole OHUOJIOTUUeCKHe TEepPMUHBI W TOHATHS (JKHU3Hb, KJIETKa,
opraHusmM, MmeTa00/iM3M, TOMeOoCTa3, CaMOpery/siljusi, CaMOBOCIIPOM3Be/leHue,
HaC/IeJ,CTBEHHOCTb, W3MEeHUHWBOCTh, POCT W DPa3BUTHe), OHMOIOTUYECKHEe TeOophu
(knetounas Teopus T. IlIBanHa, M. Illneiinena, P. BupxoBa, XxpomocomMHasi Teopust
HacnenctBeHHOCTH T. Moprana), yuenus (H. W. BaBuioBa — 0 1eHTpax
MHOT000Opa3usi W  TIPOMCXOXKAEHUST  KYJAbTYPHBIX  pacTeHHH),  3aKOHBI
(emuHOOOpA3Ms TIOTOMKOB TIEPBOTO TIOKOJIEHWS], pacileTi/ieHus], YACTOThl TraMer,



He3aBUCMMOTO HaciefoBaHuss ['. MeHzensi, TOMOJIOTUYECKUX PpSJOB B
Hac/ieICTBeHHOMN W3MEHUYHBOCTH H. n. Basunoga), TIPUHLIUTIBI
(KOoMILJIeMeHTapHOCTH);

B/IaJieHe OCHOBHBIMM MeTOJAMU HAyuHOTO TIO3HAHUsS, HCIO/Ib3YeMbIX B
OWOMOTMUeCKUX HCCIeJOBaHUSAX >KUBBIX O0OBEKTOB (OmMcaHue, W3MepeHHe,
HabmoieHne, SKCIIepUMeHT);

yMeHUe BbIZIeJIITh CyllleCTBeHHbIe TIPU3HAKU: BUPYCOB, K/I€TOK MPOKapUoT U
9YKapHOT, OJHOK/IETOUHBIX M MHOTOK/JIETOUYHBIX OpPraHW3MOB, B TOM UMHCJIE
b6akTepuii, rpubOB, pacTeHHUH, )KUBOTHBIX U Ue/I0BeKa, CTPOEHHSI OPTaHOB U CUCTEM
OpPraHOB paCTeHHWH, JKUBOTHBIX, UeJIOBeKa, TIIPOLIeCCOB >KU3He/eATeTbHOCTH,
MPOTEKAIOL[MX B OpraHM3Max pacTeHuH, KMBOTHBIX U UesioBeKa, OMOIOruuecKux
TIpolieccoB: oOMeHa BelrjecTB (MeTabom3M), TIpeBpallleHHsT SHePTUM, OpoKeHus,
aBTOTPO(PHOTO U reTepoTPOGHOr0 TUIIOB MUTaHUs, (POTOCHMHTE3a U XeMOCHHTe3a,
MHTO3a, Mel03a, raMeToreHe3a, sMOproreHesa, MoCTIMOPUOHABHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHAWBUAYaJTbHOTO  pa3BUTUS  opraHu3ma  (OHTOTeHe3a),
B3alMO/IeNCTBUS TeHOB, reTepo3Kca, UCKYCCTBEHHOTO 0TOOpa;

yMeHUe yCTaHaBAMBaTh B3aMMOCBSI3M MeXKAY OpraHOWJaMU K/IeTKU U X
(GYHKIUSIMH, CTPOEHHEM KJIeTOK pa3HbIX TKaHed W UX (QYHKIUAMU, MEXIY
opraHaMd ¥ CHCTeMaM{ OpraHOB y pacTeHWH, >KMBOTHBIX M uejloBeKa U UX
GYHKIUSME, MeXAYy CHCTeMaMH OpraHOB W WX (YHKIMSIMH, MeXAy 3TaraMu
oOMeHa BeIIecTB, 3TarlaMy KJIeTOYHOTO 1UKJ/Ia U KW3HEHHBIX 1IUK/IOB OpPraHU3MOB,
yTariaMd 3MOPHOHABLHOTO PA3BUTHS, M€HOTHUTIOM U (GeHOTUTIOM, (HDeHOTHIIOM H
cakTopaMu cpeibl 0OUTaHKS;

yMeHHe BbISIBISTH OT/IMUMTE/IbHBbIE TIPU3HAKH JKHUBBIX CHCTEM, B TOM UHCIIe
paCTeHHH, >KUBOTHBIX U UeJI0BEKa;

yMeHHe WCII0/Ib30BaTh COOTBETCTBYIOIE AapryMeHThbI, OHOIOTrHYecKyIo
TEPMUHOJIOTHIO U CUMBOJIMKY [I/IS1 JOKa3aTe/bCTBA POZICTBA OPraHW3MOB pa3HbIX
CUCTeMaTUUYeCKUX TPYTIT;

yMeHUe peliaTh OH0/IoTUUecKre 3a/jJaud, BbISB/ISATh IPUUMHHO-C/IeICTBEHHbIE
CBSI3U MEXKAY UCC/IelyeMbIMU OMOIOrMueCKUMU TIPOLiecCaMU U SIBJIEHUSIMU, fie/1aTh
BBIBO/IbI U TIPOTHO3bI HA OCHOBAHUU T10JTyUe€HHBIX Pe3y/IbTaToB;

yMeHHe BBITIONHATE JjlabopaTopHble W TIpaKTU4YecKue paboThl, COO/IOATh
TpaBw/Ia Tipy paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000pYI0BaHHEM;

yMeHWe BBI[BUraThb TUIOTE3bl, TIPOBEPSITb WX 3KCIIepUMeHTaTbHbIMU
cpeacTBamMu, (OpMYJIUPYsl 1ieflb HWCC/IeOBAHUS, aHAIM3UPOBaTh IIO/TyUYeHHbIe
pe3y/IbTaThl U [le/laTh BHIBO/IbI;

yMeHHe y4YaCTBOBAaTb B y4eOHO-HCC/IefoBaTe/IbCKOM pabore 1o Ouosoruy,
9KO0JIOTUM ¥ MeJMIIMHe, TMPOBOAWUMON Ha 0a3e IIKO/IbHBIX HAayuHBIX OOIeCTB, U



nyO/MUHO  TIpeJCTaB/ATb  TOJAy4YeHHble  pe3y/bTaThl Ha  y4eHUUeCKUX

KOH(epeHIUsX;
yMeHUe OlleHWBaTh 3TUUeCKHWe acleKkThl COBPeMEeHHBIX HCC/Ie/JOBaHUM B
obmactu  Guomorud W MeAMIMHBI  (KJIOHWPOBaHWe,  MCKYCCTBEHHOE

OIVIOZIOTBOPEHUE, HAallpaB/IeHHOe U3MeHeHHWe IeHOMa U CO3JaHue TPaHCreHHBIX
OpraHM3MOB);

yMeHHe OCYIeCTB/IATb OCO3HaHHBIA BbIOOp Oyayirei mpodeccruoHanibHON
nesiTeIbHOCTU B 00siacTu 61o/ioruy, MeUIMHbI, OMOTeXHOJIOTHH, BeTepHHapHH,
CeJIbCKOTO XO035MCTBA, THILEBOW MPOMBIILLJIEHHOCTH, YTAyO/IATh MO3HaBaTe/TbHbIN
MHTepecC, HarpaB/ieHHbIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIeN mpodeccru u
Npozio/oKeHWe — Ouosioruueckoro 00pa3oBaHUSI B OpraHM3alUsiX  CpeJHero
npoecCHOHaTBLHOTO U BhICIIero 06pa3oBaHusl.

[TpemMeTHBIE pe3y/bTaThl OCBOEHHSI yuebHOro npeamera «buosorusi» B 11
K/1acce JOJDKHBI OTPaXKaTh:

cOopMHUPOBAaHHOCTh 3HAHWW O MecTe W pojud OHo/JIoTMM B CUCTeMe
eCTeCTBEHHbIX HayK, B (DODMMDOBAaHUU COBPEMEHHOM eCTeCTBeHHO-Hay4HOU
KapTMHBI MHpa, B TO3HAaHWW 3aKOHOB TIDUPOZBLI W pPeIIeHUH 3KOJ0TUYECKUX
npobsieM uesioBeYeCTBa, a TakKKe B pelIeHWH BOIPOCOB parjMOHa/ILHOTO
TIPUPO/IOTIO/Ib30BaHus, U B (POPMUPOBAHUM LIEHHOCTHOTO OTHOILLIEHUsI K TIpUpPO/ie,
o0I1[eCTBY, Ue/I0BeKY, O BK/IaJZile POCCHMCKUX U 3apy0eXXHBIX YUEHBIX-OHOJIOTOB B
pa3BUTHE OHOJIOTHH;

yMeHHe B/a/IeTh CUCTeMOW OHOJIOTMUecKrWX 3HaHWM, KOTOpasi BK/IHOUAeT
oripeie/ieHUsI W TIOHUMaHHEe CYIHOCTA OCHOBOTIOJIAraroIiux OHOI0rHuecKux
TEPMUHOB U TOHATUM (BH[, 3KOocucTeMa, Ouocdepa), Ouonoruyeckue Teopuu
(aBosroLioHHas Teopusi Y. JlapBrHa, CUHTeTHYECKasi TEOPUS SBOJIIOLIUM), YUeHUS
(A. H. CeBepuioBa — 0 myTsX U Hanpas/eHUsIX 3Bomounu, B.. BepHagckoro — o
buocdepe), 3aKoHBI (reHEeTHUeCKOro paBHOBecusi /K. Xapau u B. BaiinGepra,
3apojeiiieBoro cxofctBa K. M. Bbspa), mpaBuma (MuHumyma FO. JInGuxa,
9KOJIOTMYECKOM THMpaMH/bl SHEpPruv), rurnore3bl (rurore3a «mupa PHK» VY.
I'mnbepTa);

yMeHue  B/afieTb ~ OCHOBHbIMM  MeTOJaM{  HAyuyHOTO  TO3HaHWUS,
HCTI0JTb3YeMBIMU B OHMOJIOTMUECKUX MCC/IeI0BAHUSX KUBBIX 00bEKTOB 1 9KOCHCTEM
(ommcaHue, u3MepeHre, Hab/IOZieHNe, SKCIIEPUMEHT), CIIOCO0aMU BBISB/IEHUS U
OLIeHKU aHTPOIIOTe€HHbIX U3MEHEHUM B TIPUPO/JIE;

yMeHHe BbIJlefIATh CyIeCTBeHHble TIPU3HAKU: BHUOB, OHOreoleHO30B,
9KOCHUCTeM U Ouocdepbl, CTaOWIN3MPYIOIIEro, ABMKYIIEr0 W pa3pbIBarOIIero
€CTeCTBEHHOI 0 oTOOopa, aJyI0NaTpUYeCcKOro 17| CUMITIaTPUUECKOTO
BH1000pa30BaHusl, BIUSHUS IBWKYIIAX CH/T 9BOJIIOLIM Ha TeHOMOH,| MOMYJISI[HH,



MpYCIoco0/IeHHOCTH OPTaHMU3MOB K cpefle 00WTaHUs, YepeloBaHUsI HarlpaB/IeHUNA
3BOJTIOLIMU, KPYTOBOPOTA BEIIeCTB U IMOTOKA YHEPTHHU B 3KOCHUCTEMAX;

yMeHHe YCTaHaB/MBaTh B3aMMOCBSI3U MEXIy IIPOL[eCCaMy SBOJIIOLIWH,
OBIDKYIIIUMH CAJIaMM aHTPOTIOTeHe3a, KOMITIOHEHTaMH Ppa3/InUHbIX 3KOCHUCTEM U
TIPUCITOCOOIEHUSIMU K HUM OpPTaHU3MOB;

yMEHHEe  BBIAB/SATH  OT/IMUMTE/bHBbIE  TMPU3HAKKW  JKUBBIX  CHUCTEM,
TIPUCTIOCOOIEHHOCTh BUIOB K cpefle 0OWTaHMS, abMOTHUYECKUX M OMOTHUYECKUX
KOMIIOHEHTOB ~ 9KOCHCTeM, B3alMOCBsi3eli  OpraHusMoB B  COOOIllecTBax,
AHTPOTIOTeHHBIX U3MEeHeHU B 9KOCHCTeMax CBOeil MeCTHOCTH;

yMeHHe WCII0/Ib30BaTh COOTBETCTBYIOIIE apryMeHThbI, OHOOrHYecKyIo
TEePMUHOJIOTHIO ¥ CUMBOJIMKY [JIsI I0Ka3aTeibCTBA POJCTBA OPraHW3MOB Pa3HbBIX
CHCTeMaTUUeCKUX TPYIII, B3aUMOCBSI3W OPraHU3MOB M CpeZibl 00MTaHUsl, eJUHCTBA
Yye/IOBeUeCKMX pac, HeoOXOZMMOCTH COXpaHeHWs MHOrooOpaswsi BUJOB U
9KOCHUCTEM KaK YCJIOBHS COCYITIeCTBOBAHMS TIPUPO/IbI U UeI0BEUECTBa;

yMeHHe pelliaTh OMOIOrMUeCcKUe 3a/lauM, BBISIB/ISTh PUUUHHO-C/I€ZICTBEHHBIE
CBSI3U MEXXY UCC/IelyeMbIMU OH0/IOTMUYeCKUMU TIPOLIeCCaMH U SIBJIEHUSIMH, [1e/1aTh
BBIBO/IbI ¥ TIPOTHO3bI HA OCHOBAHWY TIOTyYE€HHBIX Pe3y/IbTaTOB;

yMeHHe BBITIONHATH J1abopaTopHble M TIPaKTHUeCKWe paboThl, COOMoAaTh
npaBwIa Tipu paboTe ¢ yueOHBIM U JTaOoOpaTOPHBIM 000pPYI0BaHHEM;

yMeHHEe BBIJBUTATb THIOTE3bl, TIPOBEPATbH WX 3IKCIIEPUMEHTA/IbHBIMU
cpeacTtBaMu, (OPMYIUPYs 1iefb WCCIeOBAaHHUS, aHAJU3UPOBATh I10/TyUYeHHbIE
pe3y/bTaThl U /leflaTh BHIBO/IbI;

yMeHHe y4YaCTBOBaTb B y4eOHO-HCC/Ief0BaTe/IbCKOM pabore 1o Ouosoruy,
9KO0JIOTUY ¥ MeJMIIMHe, TPOBOAMMOM Ha 0a3e IIKOJIbHBIX HayYHBIX OOIIeCTB, W
NMyO/JIMYHO ~ TIPeACTaBISATh  IIOJIyUeHHbIe  pe3y/ibTaThl HA  YYEHUUECKUX
KOH(epeHI[UsX;

yMeHHe OlIeHHMBAaTh TUIIOTe3bl U TEOPHU O MPOMCXOXKEHUH JKU3HH, Ue/IoBeKa
W UejloBeUeCKHUX pac, O MPHUUMHAX, IMOCIEJCTBUSX U Crocobax MpezoTBpaIleHus
r7100a/TbHBIX M3MeHeHul B Orocdepe;

yMeHHe OCYIeCTB/IATb OCO3HAaHHBIA BBIOOp Oyayirei mpodeccruoHaIbHON
nesITe/TbHOCTH B 00/1aCcTH OMOJIOTMH, SKOJIOTHH, TIPUPO/I0TIO/Ib30BaHUs, MeJULIMHBI,
OMOTEXHOJIOTUH, TICMXOJIOTUH, BEeTepUHApWH, CeJIbCKOT0 XO3SMCTBa, ITUIIEBOMH
TIPOMBIILIJIEHHOCTH, YI/IyO/IAT T103HABaTe/bHBIA WHTEpeC, HarpaB/ieHHbIH Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYyIOIIEeM  mpodeccudt U MPOJOJDKEHHE
Ouosiornyeckoro obpa3oBaHusi B OpraHU3alUsgx CpeJHero npodeccroHaabHOTO U
BbICIIIET0 0Opa30oBaHUS.



2. COAEPXAHWUE OBYUYEHUSA
10 KITACC

CopepykaHve mporpamMMmsbl, BbIIeJIEHHOE KypCUB8OM, He BXOJUT B IMPOBEPKY
rocyJapcTBeHHOU utoroBou arrecratuu (I'NMA).

Tema 1. buosiorus Kak HayKa

CoBpeMeHHasi 610JI0THsI — KOMILJIEKCHasi HayKa. KpaTkasi UCTOpUsi pa3BUTHS
Obuonoruu.  bBuosiornyeckue  HaykKMu U UM3ydyaeMble UMH  TPOOJeMBbl.
dyHIaMeHTa/IbHble, TPUKJaJHble U TOWCKOBble HayuHble WCC/IeJO0BaHUS B
buosiorum.

3HaueHWe O6uWonoruM B (HOPMHUPOBAHWUM COBPEMEHHOW eCTeCTBEeHHO-HayYHOU
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble C Ouosiorveii. 3HaueHWe OuONOTUU B
MPakTUUeCKOM [JIesiTe/IbHOCTM 4YeJiOBeKa: MeJWLIMHe, CeJIbCKOM  XO03S1CTBe,
TIPOMBILIIEHHOCTU, OXPaHe NPUPOJbI.

JleMoHCcTpanuu

[Toptpetsi: ApuctoTens, Teodpact, K. JIunnei, XK. b. Jlamapk, Y. [lapBuH,
Y. I'apBen, I'. Menpens, B. Y. BepHaackui, U. I1. [1aBnos, . 1. Meunukos, H.
W. BaBunog, H. B. Tumodees-PecoBckuii, [I)x. YotcoH, ®. Kpuk, /1. K. benses.

Tabsuipl 1 cxeMmbl: «CBsi3b OMOMOTMM C APYrMMH HayKamMu», «CucreMa
O10/IOTHYEeCKUX HAyK».

Tema 2. ’)KuBble cCTeMBbI 1 UX U3yUeHHe

JKuBble cucTemMbl Kak TipefMeT u3ydeHHWs Ouosioruu. CBOWCTBA >KUBBIX
CUCTEeM: €JUHCTBO XUMHUYECKOTO COCTaBa, [AUCKPETHOCTb U 11eJIOCTHOCT,
C/IO’)KHOCTb M YMOPSIAOUeHHOCTb CTPYKTYPbl, OTKPBITOCTb, CaMOOpraHU3aLus,
CaMOBOCITPOM3Be/ieHre, Pa3/paKMMOCTb, U3MEHUHUBOCTh, POCT U Pa3BUTHE.

YpoBHM oOpraHusaliM J>KUBBIX CHUCTEM: MOJIEKYJISIPHbIM, KJIETOUYHBIN,
TKaHeBbIH, OpraHu3MeHHbBIU, TONY/ISILIMOHHO-BUI0BOM, 3KOCHCTEeMHbBIN
(buoreorieHoTHUECKHM), OWochepHbId. IIporiecchl, NPOUCXOASAIHE B >KHBBIX
cuctemax. OCHOBHble MNpPU3HAKW >XMBOro. JKu3Hb Kak (hopma CyIleCTBOBaHUS
Marepun. Hayku, nsyuaroiipe >xuBble CUCTEMBI Ha Pa3HbIX YPOBHSX OpPraHU3aLuM.

V3ydyeHue >KHMBBIX CHUCTeM. Metozbl Ouosiorndyeckoid Hayku. HabmropeHue,
v3MepeHue, SKCIIePUMEHT, CUCTeMaTr3alus, MeTaaHanus. [lIoHsaTre o 3aBUCMMOU U
He3aBUCUMOW TiepeMeHHOW. [lnaHupoBaHue 5SKcriepyuMmeHTa. [locTaHOBKa U
npoBepka ruriote3. HyneBasi runoTe3a. [ToHsATHe BHIOOPKU U €€ 10CTOBEPHOCT.
Pa3bpoc B Ouosornueckux mAaHHbIX. OIlleHKa JOCTOBEPHOCTH TI0/TyUeHHBIX
pe3ynbTaToOB. [IpUUMHBI UCKa)KeHWs pe3y/ibTaTOB 3KcrepumeHTa. I[loHsiThe
CTaTUCTUUECKOTO TecTa.



JleMoHCTpanuu

Tabmuipl U cxembl: «OCHOBHbIe TIpU3HAKU >KU3HW», «buonoruueckue
cucteMmbl», «CBOWCTBAa >KMBOW MaTepun», «YPOBHU OpraHu3aluyd >KHUBOU
npupozpl», «CTpoeHHe >XMBOTHOU KIeTKW», «TKaHM >XUBOTHBIX», «CHCTeMbl
OpraHOB YeJIOBeuUeCKOro opraHusMa», «buoreoiieHo3», «buocdepa», «MeTobl
W3yUueHUsl >KUBOH TIPUPO/IbI».

OO6GopyaoBanue:  jabopaTopHoe  o0OOpyZoBaHWe /i1 TIPOBe/IeHUs
HabJro/ieHn i, W3MepeHu, SKCIIePUMEHTOB.

IlpakTuueckasa pabora «VIcrionb30BaHWe pa3/IMUHBIX MeTOJ0B TIpU
V3YUEHUU KUBBIX CUCTEM».

Tema 3. buosiorus KjieTku

KrneTka — CTpPYKTypHO-YHKI[MOHa/lbHas eAWHUIA >XUMBOro. Vcropus
OTKpPBITHS KeTKU. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopusi (T. IIBanH,
M. IlnevgeH, P. BupxoB). OCHOBHbIE TOJIOKEHUSI COBPEMEHHOM KJI€TOUHOU
TeOpHUH.

MeToapl  MOJIEKY/ISIDHOM ¥ KJAeTOYHOW  Ouosoruud:  MUKPOCKOIIHS,
xpomaTorpadusi, 3/eKTpodope3, MeToJ] MeueHbIX aToMOB, AuddepeHIHalbHOe
LeHTPU(YTHpPOBaHue, Ky/JIbTUBHPOBaHUE KIIeTOK. M3yueHue (HuKCcUpOBAHHbIX
K/1emoK. DJIeKTPOHHasi MUKpPOCKonusl. KoHgokaabHass mukpockonusi. BumanbHoe
(npusicusHeHHOe) u3yyeHue KAemok.

JleMoHCTpaLuu

[Toptpetsri: P. I'yk, A. JleBenryk, T. IlIBanH, M. lllnerigen, P. Bupxos, K. M.
bap.

Tabmuibl 1 cxeMbl: «CBeTOBOM MHUKDPOCKOID», «DJIEKTPOHHBIA MHUKDPOCKOI»,
«/cTopust pa3sBUTHS METOL,0B MUKPOCKOITUW».

Ob6opyzioBaHue: CBeTOBOM MUKDPOCKOT, MHUKPOTIperapaTbl paCTUTe/IbHBIX,
JKUBOTHBIX U DaKTepHa/IbHBIX K/I€TOK.

IlpakTnueckasa padora «l3yueHHWe MeTONOB K/IE€TOUHOM OUOIOTHU
(xpomartorpadusi, 3nekTpodopes, auddepeHIManbHOe 1eHTPU(YTHUPOBaHUe,
[TLIP)».

Tema 4. XumMnuyeckasi opraHu3anys KjIeTKu

XHWMHUUECKUM COCTaB KIETKA. Makpo-, MUKPO- M YJ/IbTPaMHUKDPO3/I€eMEHTBHI.
Bozga u eé posib Kak pacTBOpHUTe/Is, peareHTa, ydyacTHe B CTPYKTYPUPOBaHUH
K/JIeTKH, Terioperyasiiud. MuHepa/bHble Bell[eCTBa KJIeTKU, UX Ouomoruyeckas
poJib. PoJib KATUOHOB U @aHUOHOB B K/IeTKe.

Opranvueckuve BelecTsa KieTku. buonornyeckue mnosvimepsl. benku.
AMUHOKUCTIOTHBIA cocTaB 0e/koB. CTPYKTYphl OeMKOBOM MOJIeKy/bl. [TepBrUuHas
CTpyKTypa Oenka, TMeNTHAHAs CBs3b. BTOpWUHas, TpeTUYHas, YeTBepTUYHAs



CTpyKTyphl. [leHarypaums. CpoiictBa 6OenkoB. Knaccudukaiyss — Oenkos.
buonornueckue GyHKIM 6eK0B. [TpUOHDI.

YrneBoabl. MoHOCaxapu/pl, AUCaxapy/ibl, OJIATOCaxapyuibl U MOJIMCaxapyu/bl.
OOuuit  mmaH cTpoeHWss W (U3UKO-XMMHUYECKWe CBOWMCTBA  YIJIEBOJIOB.
buonornueckve (GyHKLUM YI/1€BOZOB.

Jlunupapl. 'aapodunsHO-THAPOdOOHBIe cBoMicTBA. Knaccudukariiys TUIMUI0B.
Tpurnuniepuabl, docdonunuabl, BOCKM, CTepou/bl. buonornueckue GyHKIUA
nmunugoB. Ob1Me cBoicTBa 6ronornueckux MeMOpaH — TeKy4ecThb, CIIOCOOHOCTh K
CaMO03aMbIKaHHUI0, T10/IyIIPOHUL[aeMOCTb.

Hyxknennosele kucnotel. [JHK u PHK. CrpoeHne HYK/IEMHOBBIX KHCJIOT.
Hyxkneotugpl. Tlpuniun kKomrmiemMeHTapHocTd. IlpaBuio UYapradda. Ctpykrypa
IOHK — nBoiiHas crimpanab. MecToHaxoxaeHue u 6uonoruyeckue pysakoum JTHK.
Bugel PHK. ®yHkiuu PHK B Kietke.

Ctpoenue monekyssl AT®. Makpospruueckve cBsi3u B MosieKysie ATO.
buonornueckre dynkumu AT®. BoccTaHOB/IeHHbIe TEPEHOCYMKH, UX (DYHKLIUU B
kinetke. /Ipyeue Hykaeozuompugocpambr (HTP). CekBenupoBanue [IHK.
MemoObI 2eHOMUKU, MPAHCKPUNMOMUKU, NPOMeOoMUKLU.

CTpyKTypHast OMoJiorusi: OvoxuMuueckrde M OHopHU3NUecKre HUCCIe0BaHMs
coCTaBa U TIPOCTPAHCTBEHHOM CTPYKTyphl Ouomosiekysn. ModenuposaHue
cmpykmypbl U pyHKyull 6uomonekyn u ux komniekcos. KomnbtomepHbili OuzatiH u
OpeaHuuecKull cuHme3 6UOMO/eKy U UX HeNPUPOOHbIX AHA/0208.

JleMoHCcTpanuu

[Toptpetsr: JI. [Tonmuur, k. YorcoH, @. Kpuk, M. Yunkunc, P. ®@paHKiuH,
@. Canrep, C. I[Ipy3unep.

Huarpammel:  «PacripefjeneHve XUMHUYECKUX 3/IEMEHTOB B  HEXHWBOU
npupofe», «PacrpejeneHve XMuMAUECKUX 3JIEMEHTOB B JKUBOU MPUPOZE».

Tabsuipl 1 cxembl: «Ileproanueckass Tab/ivila XUMHUECKUX 3JIEMEHTOBY,
«CTpoeHue MOJIeKy/bl BOAbl», «BeljecTtBa B cocTaBe OpraHusMoB», «CTpoeHue
MoJieKy/bl Oesika», «CTpYKTyphl OenKOBOW MOeKy/ibl», «CTpoeHWe MOJeKyJ/
yIieBofoB», «CTpoeHWe MOJIeKy/a JIMIUALO0B», «HyK/IeMHOBbIe KHUC/IOTBI»,
«CTtpoenue Mosekysbl ATDx».

OOGopyznoBaHue: XMMHUeCKast TTIoCyia ¥ 000pyi0BaHue.

JIab6opaTopHasi pabora «O0OHapykeHHe OeTKOB C TTIOMOIIbI0 KaUeCTBEeHHBIX
peakuin».

JlaGopaTopHass pabora  «VccrnemoBaHue — HYK/I€MHOBBIX  KHCJIOT,
BblJIeJIEHHBIX U3 K/IETOK Pa3/IMUHbIX OPraHU3MOBY.

Tema 5. CTpoenue 1 QyHKIMH K/IeTKH

Tunbl KIETOK: SyKapuoTUYecKass W TMpokapuoTuhueckas. CTpyKTypHO-
¢byHKI[MOHaIbHBIe 00pa30BaHMS KTETKH.



CrpoeHue TIpoKapuoTHueckasi KieTkd. KieTouHasi cTeHKa OakTepuii U apxei.
OcobeHHOCTH CTpoeHUs] TeTepoTpodHON U aBTOTPO(PHOW NPOKAPHOTHUUECKHX
KJIeTOK. MecTo ¥ poJib IMPOKapyoT B OMOLIeHO3aX.

CrtpoeHue U (GyHKLMOHUPOBaHUe 5YKapUOTUUYEeCKOM KJIeTKH.
[Tna3matuueckass wmemOpaHa (rasmasiemma). CTpyKTypa Ila3MaTHUUeCKOu
MeMOpaHbl. TpaHCTIOPT BelljeCTB yuepe3 Tla3MaTUUeCKyt0 MeMOpaHy: MacCUBHbBIN
(auddysusa, obneruénHas Auddy3us), aKTUBHBIA (TEPBUYHBIA W BTOPUYHBIM
aKTUBHBIM TpaHcropt). [lonyrpoHuijaemMoctb MeMOpaHbl. PaboTta HaTpwmii-
Ka/IMeBOr0 Hacoca. DHJIOLUTO3: MUHOLIUTO3, ¢arouuTo3. JK3oLuTo3. KneTtouHas
creHka. CTpyKTypa ¥ QyHKIMM KJIETOUHOW CTeHKU pacTeHUi, TPHOOB.

Lwuroruiasma. Lluto3ons. Llutockener. [IBuKeHue 1juroniasmMbl. OpraHou/bl
K1eTkd. OpHoOMeMOpaHHble OpraHOWJbl KJETKW: SHJOIIa3MaTHyeckas CeTb
(3I1C), anmapar I'osba)Ky, JM30COMBI, UX CTpOeHHe U (YHKLUU. B3auMOCBsi3b
oJHOMeMOpaHHbIX OpraHoOu/IOB KieTKu. CTpoeHHe TpaHY/SIPHOTO PEeTHKY/IyMa.
MexaHu3m HanpaeneHus 6eakoe 8 JIIC. CuHTe3 pacTBOpUMBIX OesikoB. CHUHTe3
KJeTOUHbIX ~ MemOpaH. ['nagkuii  (arpaHysisipHBIA) — SHAOIIIa3MaTUUeCKU
petukynyM. CekperopHas pyHKuus armaparta ['ombmku. Modugukayus benkos 6
annapame [@'onbOxcu. Copmupoeka 6eakoe e annapame I oabOdcu. TpaHCHOPT
BelIeCTB B K/eTKe. Bakyonu pacTuTenbHbIX K1eTOK. KneTouHslii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWJbl  K/JEeTKW:  MUTOXOHJIPUM,  TIJIaCTU/BI.
IMpoucxostcoeHue mumoxoHopuli u naacmuo. Cumbuozere3 (K.C. Mepesckosckuli,
JI. Mapeyauc). CtpoeHre YW (PYHKLMM MUTOXOHZpWN W 1uiacTui. [lepBuuHble,
BTODUUHbIE U CJAOXKHbIe  TUIACTUJbLI  (POTOCUHTE3UPYIOIMX  3yKapHOT.
X10pOI/1acThbl, XPOMOTI/IACThI, JIEUKOT/IaCThl BBICILIUX PAaCTeHUH.

HememOpaHHbie opraHouzibl KneTku CTpoeHre W (YHKIIMM HeMeMOpaHHBIX
OpraHoOW/I0B KJIeTKHU. Pr6oCcoMmBI. IIpomescymouHble ¢unrameHmsol.
MukpodunameHTbl. AKMUHOBble MUKpoguiameHmbl. MpblllleyHble — K/IeTKU.
AKMUHOBble KOMNOHEHMbl HeMblWeYHbIX K1emok. MUKpoTpybouku. KneTouHbii
1eHTp. CTpoeHrWe U [JBWKEHHe JKIYTUKOB U pecHUYeK. MUKpOTpyOOoUKu
uToruiasmel. LleHTpuons. beaku, accoyuupoeaHHble ¢ MUKpouiameHmamu u
MuKpompy6oukamu. MomopHble 6eKu.

Snpo. Obosiouka sipa, XpOMaTHH, KapHoIlIa3Ma, SAPBILIKA, X CTPOeHHe U
byHKIUK. AnepHbI O0e/KOBBIM MaTpUKC. IIpoCTpaHCTBEHHOE pacrojioyKeHHe
XpOMOCOM B MHTep(da3HOM siipe. JDyXpoMamuH U 2emepoxpomamuH. benku
XpOMaTMHAa — THUCTOHBL /JJuHamuka sid0epHoll 060/0uKu 6 mumo3se. Sl0epHblli
mpaHcnopm.

KrneTtounbie BKMtoueHus. CpaBHUTeIbHAsI XapaKTePUCTHUKA KIETOK 3YKapuoT
(pacTuTenbHOM, KUBOTHOM, TPUOHOI).



JleMoHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapry/uc.

Tabmuibl U cxembl: «CTpoeHHEe 3yKapHOTHUeCKOW KieTKu», «CTpoeHHe
JKABOTHOM  KJIeTKW», «CTpoeHre  pacTUTeNbHOM  K/eTKW», «CTpoeHue
MUTOXOHAPUN», «Aapo», « CTpoeHre NpoKapruoTHYeCKON KIIETKH».

Ob6opyzioBaHMe: CBeTOBOM MUKDPOCKOI, MHKpOIperapaTbl pacTUTe/bHBIX,
JKUBOTHBIX K/IETOK, MUKDPOIIperiapaThbl OakTepuaabHbIX KIeTOK.

JlaGopaTopHast pabGora «/3yueHHe CTPOEHHMS K/IETOK pa3/IMUHbIX
OpraHW3MOB».

IIpakTHueckas padora «l3yueHre CBOMCTB K/I€TOUHOM MeMOpaHbI».

JlaGopaTopHasi pabora «VIcciefoBaHue Tla3MoaM3a U Jieryla3Mo/in3a B
PaCTUTEe/IbHBIX KJ/IeTKaxX».

IlpakTnueckasa pabora  «/3yueHWe  [ABWKEHUs  LUTOIUIa3Mbl B
pPaCTUTE/IbHBIX KJIeTKax».

Tema 6. O0MeH BellleCTB U NpeBpallieHHe YHEPTHH B K/IeTKe

AcCCUMUTSLIVS U TUCCUMUJISILIUS — IBé CTOPOHBI MeTabom3ma. Turiel o6meHa
BeIIeCTB: aBTOTPO(HBIA U TreTepOTPOdHBIA. YUacThe KHC/IOpOoAa B 0OOMEHHBIX
mpoijeccax. JHepreThdeckoe obecrieueHre KiIeTKU: TipeBpaijeHne AT® B
oOMeHHBbIX Tiporieccax. PepMeHTaTHBHBIM XapakKTep peakuil KJIeTOYHOTO
MeTaborm3ma. @PepMeHTHI, MX CTpOeHHWe, CBOWCTBA M MeXaHU3M [IeliCTBUSI.
KodepmenTtbl. OT/iunsi epMeHTOB OT HEOPraHWYeCKWX KaTaJu3aTopoB. benku-
aKTHUBaTOpPbl W Oe/KU-UHTMOWUTOpBI. 3aBUCHUMOCTb CKOPOCTU (epMeHTaTUBHBIX
peakLyi OT pa3/InuHbIX (DAKTOPOB.

[lepBUYHBIM CHHTE3 OpraHUYeCKUX BellecTB B KjeTke. DOTOCUHTe3.
AHOKCU2eHHbIlU U OKCU2eHHbIll ¢pomocuHmes y bakmepuii. Ceemocobuparoujue
NnuU2MeHmMbl U NU2ZMEHMbl peakyuoOHHO20 yeHmpd. Ponb XJI0pOMJIacToB B TpoLecce
dboTocuHTe3a. CBeToBasi U TeMHOBasi a3bl. Pomoodbixarue, Cs., C,. u CAM-munbl
¢omocunmesa. IlpoayKTUBHOCTb (OTOCHHTe3a. BivsHUe pasnuuHbIX (HaKTOPOB
Ha CKOpOCTb (poToCuHTe3a. 3HaueHre (POTOCUHTE3a.

XeMOCHHTe3. Pa3HooOpa3ue OPraHU3MOB-XeMOCUHTETHUKOB:
HUTPUGHUIMPYIOIIe OaKTepHH, >kKeje300aKTepuH, cepobakTepuu, BOAOPOAHbLIE
OakTepuu. 3HaueHHEe XeMOCHHTe3a.

AnHaspoOHble opraHu3Mbl. Buabl OposkeHusi. IIpofyKThl OpOXKeHUS U HX
MCTO/b30BaHHe YeioBeKOM. AHAa’poOHble MUKDPOOPraHM3Mbl KaK OOBEKThI
O6uroTexHOIOTUY 1 BO30yauTe/MN O0e3Hel.

AspobHbIe OpraHu3MBl. Oranel SHepreTUYeCcKoro obmeHa.
[ToaroToBuTeNbHBIN 3Tan. ['MMKOMM3 — 6€CKUC/IOPOJHOE paciiierieHre TTFOKO3bI.

bronornueckoe oKuc/ieHre, Wi KJIeTOUHOE JbixaHue. Posib MUTOXOHJ UM B
nporieccax 6uonoruueckoro okucaeHus. Liuknuueckue peakimu. OKUC/IUTETBHOE



dochopunipoBanue. OHepausi MembpaHHo20 epadueHma npomoHos. CuHme3
AT®: paboma npomoHHoll ATd-cunma3sbl. [lpeumyiiiecTBa a’poOHOrO MyTH
oOMeHa BellleCTB riepe/i aHa3pOoOHBIM. DPheKTUBHOCThL SHEPreTUUeCcKoro ooMeHa.

JeMoHCcTpanuun

[Toptpeter: k. Ilpuctiu, K. A. TumupsizeB, C. H. Bunorpagckuii, B. A.
Onrenbrapar, [1. Mutues, I'. A. 3aBap3uH.

Tabmuibl 1 cxeMbl: «POTOCHHTE3», «DHEpreTUUeckuii ooMeH», «bruocuHTe3
benka», «CTpoeHue d)epMEHTa», «XeMOCHUHTE3».

O6opyoBaHMe: CBeTOBOM MHUKPOCKOM, 00OpyZOBaHWe [Jisi TIPUTOTOBJIEHUS
TIOCTOSIHHBIX U BpEMEHHBIX MUKPOIIperiaparos.

JlaboparopHasi pabora «lV3yueHuWe  KaTaJUTUYECKOH  aKTUBHOCTU
dbepMeHTOB (Ha MpUMepe aMu/ia3bl UK KaTasiasbl)».

JlaGopaTopHasti pabora «lV3yueHWe ¢epMEHTaTUBHOTO pacIilerieHUs
MepOKCH/Ia BOJIOPO/la B pACTUTEBHBIX U JKUBOTHBIX K/IeTKaX».

JlaGopaTopHasi pabora «CpaBHeHHe TIpollecCOB  (OTOoCcHHTe3a W
XeMOCHHTe3a».

JIaboparopHasi paboTa «CpaBHeHMe MMPOIeCCOB OPOXKeHUS M IbIXaHUSI» .

Tema 7. HacneacTBeHHas nuH(opmanus U peaau3anus eé B KJ1eTKe

Peakiuy mMatpuyHoro cuHrtesa. [IpUHLMI KOMIIEMEHTAaDHOCTU B PeakLysX
MaTpUYHOIO CHUHTe3a. Peanu3alysi HacaeACTBEHHOW UH(popMaluu. ['eHeTUecKui
KOJl, ero cBoucTBa. TpaHckpumnuusg — wmaTpuuHbii cuHTe3 PHK. IlpuHUmMnbI
TPaHCKPUIILMKA: KOMIUIEMEHTapHOCTb, aHTUIApa/I/IeJIbHOCTb, aCUMMETPUYHOCTD.
Cospeganue mampuuHbix PHK 8 s3ykapuomuueckoti kiemke. Hekooupyrowjue PHK.

TpaHcisaus U eé 3Tanbl. Yuactue TpaHcropTHbix PHK B GuocuHTe3e Genka.
YcnoBusi 6uocuHTe3a Oenka. KogupoBaHue amMHHOKHUC/IOT. Posib pubocom B
buocuHTe3e Heska.

CospemeHHble npedcmasneHuss 0 cmpoeHuu 2eHog. OpraHu3alys reHomMa y
TPOKApUOT YU 3YKAapUOT. Perynsiiusi akTUBHOCTU T'€HOB y TPOKapuoT. ['uroresa
ortepoHa (®. Kakob, ’K. MaHo). Moseky/sipHble MexaHu3mbl SKCNpeccuu 2eHO8 y
ykapuom. Poab xpomamuHa 6 pezynsayuu pabombl 2eHos. Peryssiiys 0OMeHHbIX
TpOLIeCCOB B KieTKe. KieTouHbil romeocTas.

Bupychel — Hek/ieTouHble (hOPMBbI KU3HU U 00/IMraTHBIE Tlapa3uThl. CTpoeHUe
TIPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. Ku3HeHHbIl YUk
JHK-codepoacawjux eupycos, PHK-codepxcawjux eupycos, 6akmepuocpazos.
ObpamHas mpaHckpunyusi, peeepmasa, uHmez2pasa.

BupycHbie 3ab0/ieBaHUsS UesioBeKa, KUBOTHBIX, pactenuit. CITU/I, COVID-
19, colanbHBIE U MeJUIIUHCKIE TIPOOJIEMBI.



BuouHpopmamuka: uHmezpayus u avanu3 6oabwiux maccueos («bigdata»)
CcmMpyKmypHbix buosno2uieckux 0aHHbIX. HaHomexHono2uu 8 6uonoauu u meouyuHe.
IMpoepammupyemble pyHkyuu 6eakos. Cnocobbl 0ocmasku nekapcms.

JeMoHCcTpanuun

[Toptpetsi: H. K. Konb1ios, 1. V1. IBaHOBCKUI.

Tabmuipbl 1 cxembl: «brocuHTe3 Genka», «I'eHeTHUECKUN KOM», «BUpYyChI»,
«bakTeprodarn».

IlpakTHueckas padora «Co3zaHre MO/Ie/Td BUPYCa».

Tema 8. JKuzHeHHbIN UK/ K/I€TKH

KreTouHblli UK/, ero Iepuojbl W perynsius. MHrtepdasza U MUTO3.
Oco6eHHOCTH TIPOL[eCCOB, TMpOTeKawIux B HMHTepdasze. IToAroToBKa K/IeTKA K
genenvto.  I[lpecuHTeTMueckuii  (MTIOCTMUTOTUUECKHUI), CUHTETUUYECKUM U
MOCTCUHTETUUECKUH (TTPEMUTOTHUYECKUM) TIepUO/ibl UHTepP(]a3bI.

Matpuunbiii cunTe3 [JHK — permmkauus. [IpuHuune! pervmikanmm JHK:
KOMIIEMEHTAapPHOCTb,  TTOJTYKOHCEPBAaTUBHBIM ~ CHHTE3, aHTUIIAPa/l/Ie/IbHOCTb.
Mexanu3m pervivkauuu JIHK. Xpomocombl. CtpoeHve xpoMocoM. Tesomepsl U

TesloMepa3a. XPOMOCOMHbIM HabOp KIeTKM — KapuoTUIll. [IUTUIOMAHbINA U
raryIouAHbI  Habopbl  XpoMocoM. ['OoMojiorMuUHBIe XPOMOCOMBL  [lo/0BBIE
XPOMOCOMBL.

Henenve kjneTku — MuT03. CTaguM MHTO3a UM TIDOUCXOASIME B HUX

riporiecchl. Turbl MuTo3a. KaprvokvHe3 ¥ LUTOKMHe3. buosornueckoe 3HaueHue
MUTO3a.

Perynsiijuss MUTOTHMYECKOTO I[MK/a KJeTKu. [Iporpammupyemasi KieTouHas
rubesb — aroriTo3.

KnetouHoe s1/1po, XpoMOCOMbI, (DyHKIIMOHa/lbHasi reHOMHKa. MexaHu3mbl
npoaugepayuu, ouggepeHyupoeku, cmapeHuss u 2ubeau kaemok. «LJugppoeas
Kaemka» — buouHgpopmamuueckue mooenu hyHKYUOHUPOBAHUS KAemKU.

JleMoHCcTpanuun

Tabmibl 1 cxembl: «KU3HEHHBIA I[UKI KIETKW», «Mutos», «CTpoeHHe
XpoMocom», «Peruvkanus IHK».

OO6opy/ioBaHMe: CBETOBOM MHUKDPOCKOIT, MUKPOTIpernaparhl: «MUTO3 B K/IeTKax
KOpellIKa JyKa».

JlaGopaTopHast  pab6ora  «/3yueHHMe  XpOMOCOM  Ha  TIOTOBBIX
MHUKpOIpenaparax».

JlaboparopHasi padboTa «Habmromenre MrUTO3a B K/IeTKaX KOHUMKA KOpeIITKa
nyKa (Ha TOTOBBIX MMKpOIIperiapaTax)».

Tema 9. CTpoenye u pyHKIIUHM OPraHU3MOB

buonornueckoe pasHooOpa3ue OpraHM3MOB. OJHOK/IeTOUHbIE,
KOJIOHUA/IbHbIe, MHOTOK/IETOUHbIE OPTaHU3MBblI.



Oco0eHHOCTH  CTpOeHUsT U JKWA3He[esATebHOCTH  OJHOKJ/IeTOUHBIX
opraHu3moB. bakTepuu, apxeM, OJHOK/IeTOUHble TpUOBI, OJHOK/IETOUHbIE
BOZIOPOC/IH, APYrye NpOoTUCTLI. KoJIoHKWAa/IbHbIe OpraHu3MBl.

B3auMOCBsA3bp uacTeld MHOTOK/IETOUHOTO OpraHus3Ma. TKaHW, OpraHbel M
cucTeMbl opraHoB. OpraHusM Kak ejHoe Liesioe. ['omeocrTas.

Tkanu pacreHuii. Turbl pacTUTENbHBIX TKaHel: o0bpa3oBaTesbHasl,
TOKPOBHAs1, TPOBO/IIAsi, OCHOBHasi, MexaHuueckas. Oco0eHHOCTH CTpOeHHus,
(GYHKIMI1 U pacro/ioyKeHUst TKaHel B OpraHax pacTeHHUH.

TKaHU >KUBOTHBIX U 4ejlOBeKa. TWMbl )KUBOTHBIX TKaHeW: 3MWTerabHas,
COe[IHWTe/IbHAs, MblllleyHasi, HepBHasi. Oco0eHHOCTU CTpoeHus, (GYHKUUNA U
pacroJIo>KeHUs TKaHel B OpraHax >KMBOTHBIX U YesIoBeKa.

Opranbl. BereraTvBHbIe M TeHepaTHMBHble OpraHbl pacTeHuid. OpraHbl U
CUCTeMbl OPraHOB )XUBOTHBIX U UejioBeka. DyHKI[MKY OpraHoB U CUCTeM OPraHoB.

Ornopa Tena opranu3aMoB. Kapkac pacreHuid. CkeneTbl OJHOK/IETOYHBIX U
MHOT'OK/IETOYHBIX >KUBOTHBIX. HapykHbli W BHyTpeHHUM cKeneT. CTpoeHue u
THUIIbI COeJUHEHUS KOCTEH.

[BwkeHue  opraHusMoB. [IBWKeHWe  OJHOKJIETOUHBIX  OpPraHW3MOB:
amMé0bouHOe, KTYTUKOBOe, pPeCHUYHOe. /IBiyKeHre MHOTOK/IeTOUHBIX pacTeHHit:
TPONM3Mbl U HACTUU. [IBW)KeHHWe MHOIOK/IETOUHBIX >KMBOTHBIX W YeJiOBeKa:
MbIllIeyHast cucreMa. Peduiekc. CKeneTHbIe MBIIILIBI U UX paboTa.

[Iutanve opraHusmoB. IloriomeHve BOAbI, YIVIEKMCJIOIO rasa U
MHHepa/IbHbIX BellleCTB pacTeHUsMU. IIvTaHue >XKUBOTHBIX. BHyTpUmosiocTHOe U
BHYTPUKJ/IETOUHOE Tvll[eBapeHue. IIuTaHuWe IMO3BOHOYHBIX >XMBOTHBIX. OTZebl
NYILLeBAapUTE/IBHOIO TpakTa. IluvijeBapuTtesnbHble >Kese3bl. [lvilieBapuTesibHast
CUCTeMa yejioBeKa.

IbixaHve opraHu3moB. [IpixaHue pacteHu. [IpixaHue >KUBOTHBIX. [duddy3us
rasoB yepe3 [0BePXHOCTh KiIeTKU. KoxxHoe AbixaHue. [lpixaTesibHasi IOBEPXHOCTb.
JKabepHoe u yiérouHoe fbixaHue. [[pIxaHre TT03BOHOYHBIX )KUBOTHBIX U Ue/IOBeKa.
OBOJIIOLIMOHHOE ~ YC/IO)KHEHWe CTPOeHUsl JIETKUMX [103BOHOYHBIX JKUBOTHBIX.
[pixaTesibHasi cucTeMa uesioBeKa. MexaHU3M BeHTWISLMU JIETKUX Yy IITUL, U
MJIEKOTIUTAIOLMX. Perymsius apixanus. [IpixarebHble 00BEMBI.

TpaHCnopT BeweCcTB y OPraHU3MOB. TpaHCIOPTHbIE CHUCTEMbI PaCTEHW.
TpaHCcnopT BeleCcTB y JKUBOTHbIX. KpoBeHOCHass cucremMa U €€ Oprassbl.
KpoBeHocHass cucTeMa II03BOHOUHBIX JKUBOTHBIX M 4esioBeka. Ceppue,
KPOBEHOCHBbIe COCyZbl M KpoBb. Kpyru KpoBooOpailleHusi. OBOJIFOL[MOHHBIE
YCJIO)KHEHUsI CTPOEHHsI KPOBEHOCHOW CHCTEeMbI TIO3BOHOUHBIX >KUBOTHBIX. PaboTa
cepALa U eé peryJsLus.

Beigenenre y opraHu3smoB. Beizenenve y pacteHuil. BeigeneHve y
JKUBOTHBIX. (CoOKpatuTe/bHble Bakyosd. Oprasbl BbigeneHus. OuibTpanys,



cekpelysi U obpaTHOe BcachlBaHWe KaK MeXaHW3Mbl paboThl OpPraHOB BblZie/IeHUSI.
CBsi3b MOJIOCTH Tejla C KPOBEHOCHOM U BbIZIe/IUTENIbHOW cucTeMaMu. Brifenenue y
MO3BOHOYHBIX >KUBOTHBIX U uesoBeka. [Touku. CTpoeHve M (yHKLMOHMPOBAHUE
HedpoHa. Obpa3oBaHKe MOUM Y UesioBeKa.

3ammra y OpraHusMoB. 3aljuTa y OJHOKJIETOYHBIX OpraHu3moB. CIIOpbI
OakTepuii Y I[MCThI TIPOCTEMINIMX. 3alfuTa Yy MHOTOK/IeTOUHBIX pacTeHHH.
Kytukyna. CpefcTBa aCCUBHOM M XMMHUYeCKOM 3al[UThl. DUTOHIUBI.

3amura y MHOTOKJIETOUHBIX J>XMBOTHBIX. [IOKpDOBBI U UX TPOU3BOJHBIE.
3amura opraHusMa ot Oose3Heil. MiMMyHHasi cucrema uesnoBeka. KiieTouHbli u
T'yMOpa/ibHbIA MMMYHUTET. BpOXAEHHBI W TNPUOOpeTEHHBIN crelydryecKuil
MMMYHUTET. Teopusi KIOHaIbHO-CeleKTUBHOTO umMyHuTeta (I1. Opmux, @. M.
bepnet, C. ToHerara). Bocrnanure/ibHble OTBETbI OPraHU3MOB. Po/ib BpOXKAEHHOTO
MMMYHUTETA B Pa3BUTHM CUCTEMHBIX 3a00/1eBaHUH.

PasgpaxumMocTe U peryndauuss |y  OpraHusmoB. PasjpaXumMocTb y
OJHOKJIETOUHBIX OpraHuM3MoB. Takcucbl. Pa3fgpaxuMoCTb U peryiasitus y
pacteHui. PoCcToBbIe BellleCcTBa U UX 3HaUEHHeE.

HepBHasi cucteMa U pedieKTOpHasi pery/silusi y >KUBOTHbIX. HepBHas
cucTeMa M eé oTenbl. JBOJIIOLMOHHOE YCI0KHEHWe CTPOEeHUs] HEPBHOW CHCTeMBbI
y JKUBOTHBIX. OT[e/ibl TOJIOBHOTO MO3ra TO3BOHOUHBIX >KUBOTHBIX. Pediekc u
pediekTopHas fyra. be3ycioBHble U yCc/10BHBIE ped/ieKChI.

['ymopanbHasg peryssnus U SHLOKPUHHAs CUCTeMa >KUBOTHBIX U uesiOBeKa.
Kenesbl SHAOKPMHHOW CUCTeMbl M WX TOPMOHBIL. [leiicTBe T'OPMOHOB.
B3auMOCBs3p HEpBHOW M SHJOKPUHHOW cuCTeM. ['urnoTanamo-runogusapHas
cucreMma.

JleMoHCTpaLuu

[Toptper: . I1. [1aB/0B.

Tabmupl u cxembl: «OHOK/IETOUHBbIe BOJOPOC/THN», «MHOTOK/IETOUHbIE
BoJopoc/n», «baktepum», «lIpocTeliive», «OpraHbl LBETKOBBIX paCTEHUM»,
«CHcTeMbl OpPraHOB II03BOHOUHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHue
HaCceKOMbIX», «TKaHH pacTeHuii», «KopHeBble cucTembl», «CTpoeHue CTeOs»,
«CTpoeHue J/MCTOBOM IVIACTUHKW», «TKaHW >XKUBOTHBIX», «CKeJjleT ue/loBeKa»,
«[IueBaputesnibHasg  cucrtema», «KpoBeHOCHasgs cucTeMa», «/lpIxaresbHas
cucTemMa», «HepBHas cucTemMa», «Koxa», «MpbI11eYyHast cucremMa»,
«BblgemirenbHas cUcTeMa», «OHAOKPUHHAsA cucrtema», «CTpOeHHe MBbILILbI»,
«IMMyHUTET», «KuU111eUHOI0JIOCTHBIEY, «CxemMa TIMTaHUsS  paCTeHUM»,
«KpOBEeHOCHbBIE CUCTEeMBbI TI03BOHOYHBIX JKUBOTHBIX», «CTpOeHUE THJPbI»,
«CTpoeHue muiaHapun», «BHyTpeHHee CTpOeHUe 0XAeBOro uepssi», «HepBHas
cucreMa pbib», «HepBHasi cucrema JSryumikh», «HepBHasi — cucteMa



rnpecMmelkaroixcsa»,  «HepBHas  cuctema  nTulp», «HepBHas — cucTtema
MJIEKOMUTaroLMX», «HepBHas cuctema yeyoBeka», «Pediekc».

Ob6opyzoBaHue: CBeTOBOW MHMKPOCKOI, MUKpOIperapaThl OJHOK/IeTOUHBIX
OpraHM3MOB, MHUKpOIIpernapaTtbl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJIIEKIUU
HAaCeKOMBIX, WIJIOKOXKHX, KMBbIe 3K3eMILUISIPbl KOMHATHBIX pacTeHWM, repbapuu
pacTeHW pasHbIX OT[e/0B, BJlaKHble TIperaparbl JKUBOTHBIX, CKeJeTbl
MO3BOHOYHBIX, KOJIJIEKI[MM 0eCl03BOHOUHBIX JKUBOTHBIX, CKeJIeT 4Ye/ioBeKa,
obopyioBaHue /I/1s1 IeMOHCTPAL[MX TIOUBEHHOTO U BO3YIITHOTO IMUTAHHUSI PACTEHUH,
paciieryieHust Kpaxmasa U 6esikoB 1o/, feicTBueM hepMeHTOB, 060opyioBaHUe JJist
JIEMOHCTPALIUUA OMBITOB MO WU3MEPEHUI0 )KU3HEHHOU EMKOCTU JIETKUX, MeXaHU3Ma
AbIXaTebHbIX ABWKEHUH, MO/Ie/TM TOJIOBHOI'O MO3ra Pa3/IMYHbIX )KUBOTHBIX.

JIaboparopHasi paboTta «l/I3yueHre TKaHell pacTeHUI».

Jla6opaTopHasi pabora «l/i3yueHue TKaHel >KMBOTHBIX».

JIa6opaTopHasi padota «l3yueHre OpraHoB I[BETKOBOTO PAaCTEHHSI».

Tema 10. PasMHoO)XeHUe ¥ pa3BUTHE OPraHU3MOB

®opmbl pa3MHOKEHHWs] OpraHu3MOB: Oecriosioe (BK/ItOuasi BereTaTWBHOE) U
nosioBoe. Buawsl 6Gecrionoro  pa3MHOXKeHHs: T[OYKOBaHWe,  CIIOPYJISLHS,
(dbparmMeHTaLysi, KIOHUPOBaHUe.

[TonoBoe pa3sMHOXeHWe. [TonoBble K/eTKM, WM rameTbl. Melio3. Craauu
Mmero3a. [loBegenre xpomocom B mero3e. KpoccrHrosep. bruosiornyeckuii CMbICTT
Meli03a W TIOJIOBOTrO Tipoliecca. Melio3 W ero MecTO B JKA3HEHHOM LIUKJe
OpraHM3MOB.

[Tpea3apoppiiieBoe pa3Butre. ['ameToreHes y KMBOTHBIX. [10/10BbIe >Kese3bl.
O6pa3oBaHue ¥ pa3BUTHe MOOBBLIX KieToK. CriepmaroreHes u ooreHe3. CTpoeHue
TIOJIOBBIX K/IETOK.

OmiofoTBOpeHre U SMOpHOHANbHOE Ppa3BUTHE JKUBOTHBIX. CriocoObl
OIJIOZIOTBOPEHMUS: HAaPY>KHOe, BHYTpeHHee. [lapTeHoreHes.

ViHauBUiyaibHOE pa3BUTHE OPraHM3MOB (OHTOTeHe3). DMOPHO/IOrus — HayKa
0 pa3BUTUU OpraHu3MoB. MopgozeHe3 — 00Ha u3 21asHbix npobaem smbpuoso2uu.
Konyenyusi mopcpoeceHos u moldeau mopgoeeHeza. Craauu 3MOpUoreHe3a
JKUBOTHBIX (Ha TmipuMmepe farymiku). Jpobnenuwe. Tumbl  gpoGeHus.
JlemepmuHupoeaHHoe U HedepMUHUpOBaHHoe OpobseHue. Baacmyna, munbi
6aacmyn. OcobeHHOCTH JApoOeHUsT MJ/IEKOMUTAIOMIUX. 3apO/bIIIIeBble JIUCTKU
(racTpynsius). 3ak/iaika OpraHOB U TKaHeU U3 3apO/IbIIIEeBbIX JIMCTKOB. B3anmHoe
BAWSTHUE YacTel pa3BUBAIOIIEroCs 3apojbiiia (3MOpUOHanbHAsT WHAYKLIVS).
3ak/aka T[UlaHa CTPOeHMs J>KMBOTHOTO KakK pe3y/lbTaT HepapXudecKrux
B3aMMOJIEMICTBMM TeHOB. BimsHMe Ha 3MOpHOHA/IbHOE pa3BUTHE pPa3/TMUHbIX
(haKTOpOB OKpYKaroIlleu Cpe/ibl.



Poct ¥ pa3BuTHe >XUBOTHBIX. I[locTambOproHanbHBIM Mepuoh. I[Ipsmoe wu
HempsiMoe pa3BuThe. Pa3Butve ¢ MeTamMopdo3oM Yy Oecro3BOHOUHBIX U
TI03BOHOYHBIX JKUBOTHBIX. buosornyeckoe 3HaueHUe TMPIMOIO U HeINPSIMOIO
pasBUTHS, UX pacIpoCcTpaHeHWe B Ipupofe. Tursl pocrta >KUBOTHBIX. (DakTOpbI
pery/siliui poCTa >KUBOTHBIX U yesioBeka. CTa/[uu MOCTIMOPHUOHATBLHOTO Pa3BUTHUS
y JKUBOTHBIX U yesnoBeka. [leproabl oHTOreHesa uesioBeka. CTapeHue U CMepTh Kak
OuosioruuecKye Mmporiecchl.

Pa3smHOXXeHWe U pa3Butuhe pacteHuidl. ['ametodut u cropodur. Metlio3 B
JKU3HEHHOM 1MKjie pacteHuid. OOpa3oBaHuWe Crmop B Ipolecce Melo3a.
lameTtorene3 y pacrenud. OrmofOTBOpEHHME U pasBUTHE PaCTUTEIbHBIX
opraHu3moB. [IBoiHOe OIJI0/JOTBOPeHHe Y 1[BeTKOBBIX pacTeHui. Obpa3oBaHue U
pa3sBUTHUE CeMEeHU.

MexaHU3MBbI peryJisiLiii OHTOTeHe3a Y PaCTeHUM U )KUBOTHBIX.

JleMoHCcTpanuu

[Toptpertsl: C. I'. HaBamuH, X. [IInemaH.

Tabmibl ¥ cxeMbl: «BereratrBHOe pa3sMHOXKeHHe», «Twrbl 0Oecrosoro
pasMHOXXeHUs», «PasMHOXKeHHe X/1aMUOMOHazbl», «Pa3sMHOXKeHue 3BIJIeHbBD»,
«Pa3MHOXeHUe Tuapbl», «Meio3», «XpoMocoMbl», «['amerorenes», «CTpoeHHe
SULIEK/IETKM U criepmaTo3ou/a», «OCHOBHBbIE CTaJiuM OHTOreHe3a», «[IpsMmoe u
HernpsiMoe pasBUTHe», «Pa3BUTHe MauCKOro KykKa», «Pa3BuThe capaHun»,
«Pa3BuTHe JMSTYLIKW», «/IBOMHOE OIIOAOTBOPEHHE VY IIBETKOBBIX paCTeHUW»,
«CTpoeHye ceMsiH OJHOJOJIbHBIX M [BYZAOJbHBIX pacTeHUW», «KU3HEeHHbIN LUK
MODCKOM  KamycTbl», «KW3HEHHbIM LMKI Mxa», <«KU3HEHHbIM  LIUKJI
MariopoOTHUKAa», «KU3HEHHBIN LUK/ COCHBD».

ObopyznoBaHue: CBeTOBOM MMKDPOCKOT, MHKpOIIperiapaThl SWLIEK/IEeTOK |
CIIepMaTo30u/10B, Mojienb «LIMK/ pa3BUTHS JIATYIIKW».

JlaGoparopHas pa6ora «l/3yueHue CTpPOeHUs TIOJIOBLIX K/I€TOK Ha TOTOBBIX
MUKpOIIperiapaTax».

IlpakTnueckas pabora «BbisB/ieHWe TIPU3HAKOB CXOZCTBA 3apO/bIIieid
TI03BOHOYHBIX JKUBOTHBIX».

JlaboparopHasi paGora «CTpoeHHe OpraHoB pa3MHOKEHHUS BBICIIMX
pacTeHU».

Tema 11. I'eHeTMKa — HaykKa 0 HAC/JIeJCTBEHHOCTH U HU3MEHUYHBOCTHU
OpraHu3MoB

Victopusi CTaHOB/EHHsS W Pa3BUTHSI TeHETHMKHW KaK Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. MopraHa. Posib oTeueCTBeHHBIX YYEHBIX B pa3sBUTHUU
rernetuku. Pabotel H. K. KonberioBa, H. 1. BaeuioBa, A. H. Beno3epckoro, I". /1.
Kaprieuenko, FO. A. ®unmunuenko, H. B. TumogeeBa-PecoBckoro.



OCHOBHbIe TeHeTUYeCKUe TIOHATUSL U CUMBOJIbL. |'OMO/IOTHUUHBIE XPOMOCOMBI,
ajyleNlbHble TeHbl, aJbTepPHATWBHbIE TIPU3HAKHW, [JOMWHAHTHBIA W DeLieCCUBHBINU
MpU3HaK, TOMO3UT0Ta, FeTepOo3nUroTa, YUCTast JTMHUs, THOPU/Ibl, TeHOTHII, (DEHOTHII.
OcHOBHble ~ MeTOZAbl  TeHETHKH: TUOPHUIOJIOTUYECKUM,  IUTOJIOTUUECKUH,
MOJIEKY/ISIDHO-T€HeTUUeCKHUU.

JleMoHCTpanuu

[Toptpetsr: I'. Mengens, I'. ne ®dpus, T. Mopran, H. K. Kosbijos, H. U.
Basunos, A. H. benosepckui, I'. [I. Kapneuenko, FO. A. ®ummnuenko, H. B.
TumodeeB-PecoBckuii.

Tabsuiie! ¥ cxeMbl: «MeTo/[bl FTeHEeTUKI», «CXeMbI CKPelI[UBaHHsI».

JlaboparopHast paGora «/Ipo3odusa Kak OOBEKT TreHeTHYeCKUX

1CC/IeIOBaHUI».
Tema 12. 3aKOHOMEpPHOCTH HaC/1IeACTBEHHOCTH
MoHorubpusHoe ckpeiuBaHve. [lepBblii 3akOH MeHzenss — 3aKOH

eitHOOOpa3usi TMOPUIOB 1epBOT0 TOKo/eHus. [IpaBuio JoMUHUpPOBaHUs. BTopoii
3aKOH MeHjenss — 3aKOH pacljeryieHusl TpU3HAaKoB. LIWTosiornyeckyie OCHOBBI
MOHOTMOPHUIHOTO CKpelljBaHus. ['UoTe3a UuCTOThI raMer.

AHanusupyroljee ckpelBaHve. [IpoMeKyTOUHBIM XapakTep Hac/ieOBaHUSI.
PaciuenyieHre pu3HaKOB IPY HEIIOJTHOM JJOMUHVPOBaHUU.

HOurubpugHoe ckperBaHue. TpeTuii 3akoH MeH/ie/ist — 3aKOH He3aBUCHMOTO
Hac/leoBaHUs ~ TpH3HAKoB.  LldTo/iorMYeckKWe  OCHOBBI  JUTUOPUIHOTO
CKpeLLBaHusl.

CuersieHHOe HacjefioBaHre Tipyu3HakoB. Pabotel T. Moprana. CijersieHHOe
Hac/iejoBaHWe TIeHOB, HapylLlIeHWe CLeIUIeHUsI MeXJy IeHaMh. XPOMOCOMHast
TeopHrs HacC/Ie[CTBEHHOCTH.

['eHeTrKa nosia. XpOMOCOMHBIM MeXaHU3M OIpeJiesieHus To1a. AyTOCOMBI U
MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHbIM W reTreporaMeTHbid Moj. ['eHeThueckas
CTPYKTYpa I0JIOBbIX XpoMOCOM. HacsiejoBaHue TIpU3HAKOB, CLIeTJIEHHBIX C [10JI0M.

['eHoTHN Kak 1je/10CTHas cuctema. [1nernoTponvs — MHOKeCTBEHHOE IeMCTBUE
reHa. MHOXXeCTBeHHbIM ajuien3M. B3aumopencTBhe Heasule/ibHbIX TeHOB.
KowmrisiementapHocts. Onucras. [Tonmmmepus.

['eHeTHUECKUM KOHTPOJIb Pa3BUTUSI pAaCTeHWM, >KMBOTHBIX W UeslOBeKa, a
Takke (DU3MONOTHUECKUX TMPOLIeCCOB, TOBeJEHHUS W KOTHUTHMBHBIX (DYHKIIWM.
['eHeTHYeCcKHe MeXaHWU3Mbl CUMOHOTeHe3a, MeXaHHW3Mbl B3aUMO/IeHCTBUS «XO0351UH
— MapasvT» U «XO035IMH — MHKpOoOMoM». ['eHeTHuecKre acrieKThl KOHTPOJI U
M3MeHeHUs Hac/leJCTBeHHOM MH(OPMAaLMU B TTOKOJIEHHUSX K/IeTOK M OpPraHu3MOB.

JleMoHCcTpanuu

[Toptpertsl: I'. Mengens, T. Mopras.



Tabmuiibl U cxembl: «I1epBbIM U BTOPOM 3aKOHbI MeHzenst», «TpeTuii 3aKoH
Menpensa», «AHanusupyroljee ckKpeljuBaHue», «HemosmHoe [JOMUHMpOBaHUE»,
«CuenyieHHOe Hac/ie[JoBaHWe TPU3HAKOB Yy Jpo30Quibl», «['eHeTWka ToJa»,
«Kapuotun uenoBeka», «Kapuotun pApo3oguibl», «KapuoTUN  NTULBD»,
«MHOXXeCTBeHHBIH a/lien3M», «B3auMozeiicTBre TeHOB».

Ob6opyznoBaHue: Mojenb /s JeMOHCTpAllUd 3aKOHOB eAMHOO0Opa3usi
rubpuioB TIepBOrO TIOKOJIEHWSI W paclielyieHdsi TIPU3HAaKOB, Mojenb st
JIEMOHCTpaLMA 3aKOHa He3aBHMCHMMOIO HacC/lel0OBaHUsl TPU3HAKOB, MOJe/b s
JIeMOHCTpaLMX CLIeTUIEHHOTO Hac/el0BaHWs IIPU3HAKOB, CBETOBOU MHKPOCKOII,
MUKporpenapar: «/Ipo3oduna».

IIpakTuueckasas pabdora «/I3yueHWe pe3ynbTaTOB  MOHOTHMODPHHOTO
CKpelllMBaHUs y AP030(PUIbl».

IlpakTueckasa pabora  «/I3yueHue  pe3yabTaTOB  AWTHOPUIHOTO
CKpeLMBaHus y Ap030(QUIbD».

Tema 13. 3aK0HOMepHOCTH U3MEHUYUBOCTH

B3auMopeiicTBue reHoTHNa W cpeibl Mpyd (OpPMUPOBaHMU (HEeHOTHIIA.
V3MeHUYMBOCTh MPH3HAKOB. KauecTBeHHbIe U KOJIMUECTBEHHbIE MPU3HaKU. Buabl
M3MEeHUMBOCTH: HeHac/1e[ICTBEHHAs U Hac/leICTBeHHasl.

MopuduvkalioHHass UW3MeH4YMBOCTb. Poab  cpeapl B (DOPMUPOBaHUU
MOAU(PUKALIMOHHOM KM3MeHYMBOCTU. HopMa peakijuu mpu3Haka. BapualiMoHHbIM
psif, ¥ BapuauuoHHasi kKpuBas (B. MoranHceH). CBoiicTBa MOAU(PUKALIMOHHOU
V3MEHUYMBOCTH.

['eHoTUNIMUECKasi U3MEHUMBOCTh. CBOMCTBA F€HOTUITUYECKONM U3MEHUUBOCTH.
Bu/ibI reHOTUTTHYEeCKOM W3MEeHUMBOCTH: KOMOMHATUBHAS], MyTallMOHHAsI.

KombOuHaTiBHasi W3MeHUMBOCTb. Melo3 ¥ TOJ0BOM MpoIjecC — OCHOBA
KOMOWHATHBHON M3MeHUUBOCTH. Pojib KOMOMHATHBHOM U3MEHUMBOCTH B CO3/laHUHN
reHeTHUeCcKoro pa3HooOpa3susi B rpejiesiax 0JJHOTO BU/A.

MyTalMoHHasi W3MEHUYMBOCTb. BW/bl MyTalUii: TeHHble, XPOMOCOMHEbIE,
reHoMHble. CriOHTaHHble UM  WH/yLIUDOBaHHble  MyTaUuWu. SnepHble U
L[MTOMIa3MaTHU4yeckrie MyTaluu. CoMaThyeckde W TOJIOBble MyTaluu. [1pyuunHbI
BO3HUKHOBEHUSI MyTaluii. MyTareHbl ¥ MX BJ/IMSHAE Ha OpraHU3MBI.
3aKOHOMEPHOCTU MYTAaLMOHHOIO TMpoLecca. 3aKOH TOMOJIOTUYECKUX PSALOB B
HacsieqcTBeHHOM W3MeHurBocTU (H.M. BaBuioB). BHesimepHasi ©3MeHUMBOCTh U
HaC/1e/ICTBEHHOCTb.

OnueeHemuka U 3NUEHOMUKA, pO/b 3NuU2eHemuyecKux (Qakmopos 8
HAac1e008aHUU U U3SMEHUUBOCMU (heHOmuNuYecKux NpU3HAKo8 y Op2aHu3MO8.

JleMoHCcTpanuu

[Toptperts!: I'. ne ®pus, B. MoranHcen, H. 1. Basunos.



Tabmuibl ¥ cxembl: «Buabl u3MeHUMBOCTW», «MouduKalioHHass
W3MEHUUBOCTB», «KoMOuHaTHBHAsA U3MEHUUBOCTB», «Metio3»,
«OriomoTBOpeHHe», «I'eHeTHUecKHe 3ab0eBaHMs UeoBeKa», « BUbl MyTalimiiy».

Ob6opyznoBaHue: XUBble U TepbapHbIe 3K3eMIUISIPhl KOMHATHBIX PacTeHHH,
pucyHKU (poTorpadun) )KMBOTHBIX C Pa3/IMUHbIMU BUjaMy M3MEHUUBOCTHU.

JlabopaTropHast pabora «HWccnepoanue 3aKOHOMEPHOCTeu
MOJU(PUKALIMOHHOM W3MeHUMBOCTU. [locTpoeHue BapualMOHHOTO psija |
BapyaLiOHHOU KPUBOW».

IlpakTueckasa paGora «Myraiuu y Japo3odunbl (Ha TOTOBBIX
MUKpOIIpernaparax)».

Tema 14. I'eneTnka uesioBeka

Kapuotun uyenoBeka. MexayHapoZHasi mporpaMma MCC/IelOBaHUsI TeHOMa
yesioBeKa. MeToAbl UM3yuyeHUs TeHeTMKM 4YejloBeKa: TreHeaJorMuecKuu,
OJTM3HELIOBBIH, L[ATOT€HeTUYEeCKUM, MOMYJISILUOHHO-CTaTUCTAUECKUH,
MOJIEKY/ISIDHO-T€eHeTUUeCKUN. CoBpeMeHHOe orpejesieHHe reHOTHIIa:
TIOJTHOTEHOMHOE CeKBeHUPOBaHWe, FeHOTUITMPOBAHWE, B TOM UHKCJIe C MOMOILLIBIO
[ML[P-ananu3a. HacnencrBeHHble 3aboeBaHus uesioBeka. ['eHHbIe 1 XDPOMOCOMHbIE
Oone3Hu uenoBeka. bome3HM C Hac/Ie[ACTBEHHON TIpeApacIiosioKeHHOCThIO.
3HaueHUe MeJULIMHCKOW TeHeTUKU B Mpe/IOTBPAllleHUU U JIeYeHUH TeHeTUUeCKHUX
3a0o/ieBaHuli uenioBeka. MeAWKO-reHeTUUeCKOe KOHCY/bTHpoBaHue. CTBOJIOBbIE
K/1eTKU. [loHsITHe «reHeTUUeCKOro rpysa». JTHUeCKHe acreKThl UCC/e[JoBaHUUN B
00/1acTy pe/lakTHPOBaHUs TeHOMa M CTBOJIOBBIX KJ/IETOK.

['eHeTrueckue (HakTOpbl TIOBBIIIEHHONM UYBCTBUTE/JLHOCTH Ue/IOBEKa K
(U3MUeCKOMY Y XMMHUUYECKOMY 3arpsi3HeHUI0 OKpY»Karolllel cpefibl. ['eHeTHUecKast
TpeipacroyiOKeHHOCTb YesI0BeKa K MaToIOTHsM.

JleMoOHCTpaLuu

Tabsuipr 1 cxembl: «KapuoTun uenoBeka», «MeToAbl U3yUeHHUS] TeHEeTHKU
ye/iIoBeKa», «I eHeTHUecKHe 3a00/1eBaHUS UeTOBEKA».

IIpakTuueckas padora «CocTaBjeHHe ¥ aHA/IU3 POZJOCTOBHOM».

Tema 15. Ce/tekijusi oOpraHu3mMoB

NomecTKauMsgd W CeJieKUWs. 3apoXXAeHWe CeneKUUru W JIOMeCTUKALUH.
Yuenne H. W. BaBuioBa o LleHTpax TMpOUCXOXIAEHUSI U MHOrooOpasusi
KY/JbTYPHBIX pacTeHWM. Ponb cefieki[iyd B CO3/laHUM COPTOB PacTeHWW U TIOPOJ,
KUBOTHbIX. CopT, T1Opoja, wITaMM. 3aKOH TIOMOJIOTMYECKUX pSJOB B
Hac/le[CTBeHHOM u3MeHunMBocTu H. U. BaBuioBa, ero 3HadeHue [Jis
CeJIeKI[MOHHOW PabOTHI.

Metoabl ceneKI[MOHHOUW paboThl. VICKYCCTBEHHBIM OTOOpP: MacCCOBBIM U
VH/IUBUTYaJIbHBIU. OTanbl ~ KOMOWHAI[MOHHOW  CeseKI[UH. WcnbiTanue



npou3BoAuTe/iell Mo TOToMCTBY. OTOOpP MO TeHOTUIy C TIOMOILBI0 OLIeHKH
deHOTHIA TOTOMCTBA ¥ OTOOP 10 TEeHOTHITy C IMOoMoIIbio aHamm3a THK.

VcKycCcTBeHHbIE ~ MyTareHe3 Kak  MeTO[,  CeJIeKIJMOHHOW  paboThl.
PafiialiuOHHBIN U XMMAUECKUH MyTareHe3 KakK UCTOYHUK MYTalluil Y Ky/JIbTYPHBIX
dopm opraHusmoB. Vcrosib30BaHWE T€HOMHOTO peJJaKTUPOBaHWUS W MeTO7IOB
pekoMOMHaHTHBIX JTHK 7715 1ToyueHNst ICXOJHOTO MaTepHasa AJIsi CeIeKIUH.

[Tonyuenue TIOJTUTITIOU/IOB. BayTpuBHUioBas rubpuan3arys.
B/M3KopoJCcTBeHHOe — CKpellliBaHWe, WIM  WHOpUguHT.  HepopacTBeHHOe
CKpellliBaHWe, WX ayTopuauHr. ['eTepo3uc ¥ ero TpuuvHBL. Vcmosb3oBaHue
rereposvca B cenekiuu. OtjganéHHas rubpugusaius. Ilpeogonenue Gecruioauvs
MeXXBHUIOBbIX TMOPUIOB. JlOCTI)KEeHHsI CeNleKI[UU paCTeHUM U )KUBOTHBIX. «3e/1€éHas
pesosoyusi».

CoxpaHeHHe U U3yuyeHue reHeTUUeCKHUX PeCypCOB KYyJ/bTYPHBIX PaCTeHUU U
WX AKX poJAuYed i1 CO3ZlaHWS  HOBBIX COPTOB W TWOPHUIOB
CebCKOXO3IMCTBEHHBIX  Ky/IbTyp. M3yueHue, coxpaHeHue u ynpdae/jeHue
2eHeMUu4eCKUMU pecypcamu Ce/lbCKOXO0351UCMBEHHbIX U NPOMbICA08bIX HCUBOMHbIX
8 ye/sx yaydweHusl Cyuwjecmayowux U co30aHusl HO8bIX NOPOO, AUHULL U KPOCCO8, 8
mMoM uyucie C NpUMEeHeHUeM COBPEeMEHHbIX MemoO008 HAYUHbIX UCCAe008aHULl,
nepeoogbix udell U NnepcneKmMuHbIX MexHOA02Ull.

JleMoHCTpaLuu

[Toptpetsi: H. W. Basunos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JIykbsineHKo, b. JI. Acraypos, H. bopnoyr, /1. K. besnses.

Tabsuiie! ¥ cxeMbl: «LIeHTPbI MPOUCXOXKIEHUS 1 MHOT000pa3Hsl Ky/IbTYPHBIX
pacTeHul», «3aKOH TOMOJIOTUUECKUX PSIOB B HaC/eACTBEHHOW M3MEeHUYUBOCTH»,
«MeToppl cenekin», «OTaanéHHas rTudpuan3aiys», «MyTareHes».

JlaboparopHasi padoTa «/I3yueHre COPTOB KY/JIbTYPHBIX PAaCTEHHH M TTOPO/,
JIOMAILIHUX YKUBOTHBIX».

JlaGopaTopHasi paboTa «l3yueHre MeTO/IOB CeJIeKI[N PAaCTEHHI».

IIpakTuueckas padora «[IpyBHUBKa pacTeHHU».

IKcKypcusi «OCHOBHbIE MeTOJbl Y [OCTVIKEHUS] CeleKLIUM DPacTeHWd |
JKUBOTHBIX (Ha CeIeKLIUOHHYO CTaHLUIO, TJIEeMEeHHYHO bepmy,
COPTOMCITBITaTeIbHBIA  yUaCTOK, B TeIJIMUHOE XO35HCTBO, B JIaDOPAaTOPHIO
arpOyHUBEpPCUTETa WIU HAyUHOTO LIeHTPpa)».

Tema 16. BHoTexXH0/I0THA U CHHTETHYeCKasa 0HO/IOTUsl

OOBbeKTbl, UCMONb3yeMble B OMOTEXHOJIOTUM, — KJ/I€TOUHble U TKaHEeBbIe
KYJIbTYPHI, MUKPOOPTaHU3MBlI, 150: XapaKTepUCTHUKaA. TpaguLoHHast
OuoTexHoNoOTUs:  XyeboreueHre, TIOydeHWe KHUCIOMOJIOYHBIX — TIPO/IYKTOB,
BUHOZeMe. MuKpobuosornueckuii cuHTe3. OOBbeKTbl MHKPOOHOJIOrHYeCKHX
TexHonorui. [Ipon3Bo/icTBO 6eka, aMUHOKHC/IOT ¥ BUTAMUHOB.



Co3aHre TeXHOJIOTUHA M UHCTPYMEHTOB LieJIeHarnpaB/IeHHOTO M3MeHeHUs U
KOHCTPYUPOBaHUS T€HOMOB C LieJ/IbI0 [10JIyYeHUs] OpraHu3MOB U UX KOMIIOHEHTOB,
coJieprKalliux He BCTpeyarolyecs B IpUpo/ie OMOCHHTeTUUeCKUe TTyTH.

KrnerouHnas wHxeHepus. MeToApl Ky/JbTypbl KJI€TOK M TKaHel pacTeHUW U
KUBOTHBIX. Kpuobanku. Comarudeckas rubpuavsanusi ¥ COMaTUUeCKUi
sMmbpuoreHe3. Vcrosb30BaHue TarjiouioB B CefeKiMu pacTteHuid. [losnyueHue
MOHOK/IOHA/IbHbIX aHmumes. Hcnoib308aHue MOHOKAOHA/NbHBIX U NOAUKAOHA/AbHbIX
aumumen & MeouyuHe. VICKyCCTBEHHOe OIIO[OTBOpPeHHe. PeKOHCTpyKLus
SIWLIEK/IeTOK Y KJIOHUPOBaHWe >XUBOTHBIX. MeTos TpaHCIUIaHTalUWU SiZiep KJIeTOK.
TexHono2uu 0300p08/eHUs, Ky/Ibmueupo8aHus U  MUKPOK/IOHA/IbHO20
DA3MHOMCEHUS Ce/IbCKOXO035LUCMBeHHbIX KyAbmyp.

XpOMOCOMHasi M TeHHasi WHXeHepus. VICKyCCTBEHHBIM CHUHTe3 reHa W
KOHCTpyrpoBaHue pekoMOuHaHTHBIX [JHK. Co30aHue mpaHcaeHHbIx op2aHu3mos.
JoCTiKeHHss W TIePCHeKTHBbl  XPOMOCOMHOM M Te€HHOM  WH)KEeHepUHU.
OKoloruueckye 1 3Thueckre mpobieMbl reHHON MH)KeHepUH.

MepauiuHckre 6uoTtexHosorud. [ToctreHoMHast nudpoBas MeaunuHa. TTLIP-
AWarHoCTUKa. MeTabO/OMHBIM aHanu3, TeHOLIeHTPUUeCKU aHaau3 MpoTeoMa
yesioBeKa /i OLIeHKU COCTOSIHUSL ero 370pOBbs. VCIO/b30BaHMe CTBOJIOBBIX
KneToK. TapreTtHas Tepanus paka. 3D-OuoumxeHepust [yt pa3paboTKu
dbyHaMeHTa/lIbHbIX OCHOB MEJULMHCKUX TEeXHOJIOTWM, CO3[aHUsI KOMILIEKCHBIX
TKaHell coueTaHWEM TeXHOJIOTHUN TPEXMEePHOTro OMOTNpUHTHMHTAa U cKaddoiguHra
[J/1s1 pelleHus 3a/1au NepCoOHaTM3UPOBaHHON MeIULIVHBI.

Co3paHre BEKTOPHBIX BakLMH C Liefbio obecrieueHWs] KOMOWHUPOBAHHOM
3aimThl OoT BO30yauteneii OPBU, ycTaHOB/ieHWe MOJIEKY/ISPHBIX MeXaHU3MOB
dyakumonrpoanus PHK-cogeprkalix BHPYCOB, BBI3BIBAIOIIUMX OCOOO0 OIACHBIE
3a00/1eBaHus Ye/IOBeKa U )KUBOTHBIX.

JleMoHCcTpanuun

Tabmuipl u cxembl: «Vcronbp30BaHWe MUKPOOPTaHW3MOB B TIPOMBIIILJIEHHOM
TIPOM3BO/CTBe», «KileTouHas uHKeHepus», «I'eHHass UH)KeHepus».

JlaboparopHasi padoTta «l/I3yueHre 00beKTOB OMOTEXHOIOTHI».

IIpakTuueckas padora «Ilo/syueHrie MOOUYHOKHC/IBIX TIPOJYKTOBY.

JKckypcusa «buotexHonorusi — BaKHeHWIlasi TPOU3BOAUTE/IbHAs CHUJIa
COBPEMEHHOCTH (Ha OMOTeXHOIOrMUecKoe TIPOU3BO/[CTBO)».

11 KITACC

Tema 1. 3apoxaeHne M pa3sBUTHE JBOJIIOIMOHHBIX TMPeEJCTAB/JIeHUM B
oumosorun

OBomoLioHHass Teopus Y. [lapBuHa. IIpeAnocbuiIKM BO3HUKHOBEHUS
JapBuHu3Ma. JK13Hb U HayuHas JedaTenbHOCTh Y. [lapBuHa.



IIB>KyIIe CUJIBI 9BOMIOLIMU BUZOB 110 Y. JlapBUHY (BbICOKast UHTEHCUBHOCTD
pa3MHOKeHUs OpraHuW3MOB, HaC/e/[CTBeHHas U3MeHUMBOCTb, Oopnba 3a
CylI[eCTBOBaHMe, eCTeCTBeHHbIN U NCKYCCTBEHHBIN 0TOOD).

Odopmnenve cuHTeThueckoid Teopuu sBosoluu (CT3). HeliTpanbHas
Teopusi 3Bo/monuu. CoBpeMeHHasi JBOJIIOL[MOHHAasi Ouosorus. 3HaueHUe
9BOJTFOLIMOHHOW TeopuH B (POPMHUPOBAHUM eCTeCTBeHHO-HayUHOM KapTUHBI MUpa.

JleMoHCTpanuu

[Toptpetel: Apuctorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
KroBbe, Y. [lapsuH, C. C. YeTBepukos, U. U. llImansraysen, k. Xonzenn, . K.
benses.

Tabmpl U cxembl: «Cucrema >kuBod mnpupozabl (o K. JIuHHe0)»,
«JlectHuja >xuBbIX cyujectB (o Jlamapky)», «MexaHusm (HOpPMHUPOBaHUS
TIPUCITOCOONIEHN y pacTeHWd U >KUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema
MapiipyTa myTeiiectBus Y. [lapBuHa», «Haxogku Y. JapeuHa», «PopMbl 60pHObI
3a cymjecTBoBaHue», «Ilopoabl ronybeit», «MHoroobpasue Ky/JbTYpPHBIX (GopM
KarycTbl», «[1opofibl JOMaIITHUX >KUBOTHBIX», «CxemMa 06pa30BaHUsI HOBBIX BUJIOB
(mo Y. [dapBuHy)», «CXema COOTHOIIEHUS] [ABWXKYILIUX CHUA SBOIOLUNY,
«OCHOBHBIE M0JIOKeHUs] CUHTETUUECKOW TeOPUU 3BOJTFOLIAN».

Tema 2. MUKpO03BO/IIOLMSA U eé pe3y/ibTaThbl

[Tonynsiuys Kak 3jieMeHTapHasi eIMHULIA 5BoJIOLMU. COBpeMeHHbIe MeTO/Ibl
OLIEHKU TeHeTHYeCcKoro pa3HooOpasvs W CTPYKTypbl TOMy/siuil. V3MeHeHue
reHopOHJa TOMY/SIUM KakK >SJIeMEeHTapHOe 3BO/IFOLIMOHHOE sBjeHWe. 3aKOH
reHeTrueckoro pasHoBecus /)x. Xapau, B. BaiinOepra.

DneMeHTapHble (PAKTOPbI (JBWKYI[HME CWJIbI) SBOIOLMA. MyTallMOHHbBIN
npoijecc. KomOuHaTvBHasg uW3MeHUMBOCTb. [Ipeiip TeHOB — c/iyuyaiiHble
HeHaripaB/ieHHble M3MeHeHWsl YacTOT asuiejied B momyysauusx.  Id@ekt
ocHoBaresst. D¢gekm O6ymbLIOuHO20 20p/biuka. CHUdCeHUe 2eHemuuecko2o
pasHoobpasusi: npuduHbl u caeocmeus. IlposeneHue sgpgpexkma Opelicha 2eHos 6
bonbwiux U Manblx nonyasyusx. Mwurpaiun.  M3onsius  OMYJISIWR:
reorpacduueckasi (mpocTpaHCTBeHHasi), Oroorudeckasi (pernpoAyKTHBHaAs).

EctecTBeHHbIM1 0TOOpD — HarpaBasiommii  (akTop 3BomOLMA. PopMBI
eCTeCTBEHHOTO  OTOOpa:  ABWXKYIIWM, CTaOWIM3UDPYIOLWM,  pa3pbIBarOLUil
(au3pynTuBHbIN). [TonoBoit oT6op. BO3HUKHOBEHME M 3BOJIOLMS COLIMA/IBHOTO
NOBe/IeHUs )KUBOTHBIX.

[TpucriocobieHHOCTb  OpraHM3MOB KAk  pe3y/bTaT  MHUKDPO3BOJIIOLIVU.
Bo3HukHOBeHre — mipucriocobsieHdii 'y opraHusmMoB.  Apomopdo3bl U
uaroazanTauyy. [IpyuMepsl MPUCTIOCOO/IEHUM Yy OpraHM3MOB: MOpP(OIOTHYecKHe,
dusnonornuecke,  OuoxumHuueckue,  moBefieHUeckre.  OTHOCHUTE/ILHOCTh
TIPUCIIOCOOIEHHOCTH OPTraHWU3MOB.



Buj, ero kputepuum U CTPyKTypa. BujoobOpa3oBaHve KakK pe3y/bTar
MUKpO3BO/MOLuM. M3omnsius — KaodeBod ¢akTop BuAoobOpaszoBaHus. I[lytu u
CTIOCOOBI BU1000pa30BaHys: ajioraTpuyeckoe (reorpaduueckoe),
cUMriaTpuyeckoe  (9KOJIOTHUECKOe),  «MTHOBeHHOe»  (TTO/ATIIONJU3aliys,
rubpuau3saiys). JrebHOCTb SBOJIIOLMOHHBIX MPOLIECCOB.

MexaHu3Mbl hOpMUPOBaHHs OHMOJIOTMUeCKOro pa3HooOpa3usl.

Posib  9BOMIOIL[MOHHOM OWoOMOrMM B pa3paboTKe HayuHbIX MeTOZOB
coxpaHeHUs1 6ropa3Hoo0Opa3ust. MUKPO3BOMIOIHS U KOJBOJIIOLIUS TTapa3uTOB U WX
x03s5ieB. MexaHu3Mbl (h)OPMUPOBAHUS YCTOMUHMBOCTH K aHTHOMOTHKAM U CITOCOOBI
60pBOBI C Hell.

JleMoHCTpanuu

[Toptpetsi: C. C. UeTBepukoB, 3. Matip.

Tabmuiel ¥ cxXeMbl: «MyTaljMOHHAsE W3MEHUMBOCTL», «[lomynsiuoHHas
CTPYKTypa BHufla», «CxeMa IposiB/ieHUsI 3aKoHa Xapu—BaitHOepra», «IBrKyiiye
CWIbI 3BOJIOL[UN», «DKOJIOTUUecKass W30/ MOy ALl ceBaHCKOM dopenn»,
«[eorpadmueckasi UW30MS1MsSI  JIMCTBEHHUI[bI CHOMPCKOW W JIMCTBEHHULIBI
naypcKoi», «Ilomy/siiroHHbIe BOJIHBI UNCIEHHOCTU XUIITHUKOB U KepTB», «CxeMa
JEeNCTBUSL eCTeCTBeHHOro oTbopa», «®PopMbl OOpHOBI 3a CyIleCTBOBaHHEY,
«IHAyCTpUAbHBIN MeslaHHu3M», «KrBble UCKOTaeMble», «[TOKpOBUTeIBLCTBEHHAS
OKpacka JKUBOTHBIX», «[Ipemympexknarorriast OKpacka YKUBOTHBIX»,
«Pu3noorMUecKre azanTtalyn», «IIpucrnoco6/eHHOCT, OpraHW3MOB M eé
OTHOCHUTE/IbHOCTb», «Kputepuu Bufa», «Buzbl-IBOHHHKW», «CTPyKTypa BHA B
npupozge», «Crocobbl BUA00OpasoBaHus», «I'eorpaduueckoe BHaI000pa3oBaHHe
TPEX BU/IOB JIaHZBIIIEH», «3IKOJoruyeckoe BHA00Opa3oBaHUe BUOB CHHUI»,
«[Tomumuonze! pacTeHuii», «KarmycTHO-peeuHblid THOPH.

Ob6opyznoBaHue: repbapuu pacTeHUM, KO/UTEKIIMM HACEKOMBIX, Uydesia MTUL] U
3Bepell C TpuMepaMHu pPa3/IMUHbIX TPUCIIOCO0/IeHU, uyuesia TTHL] U 3Bepei
pa3HbIX BHOB, Tepbapuy pacTeHuit OJIM3KUX BUJOB, 00pa30BaBIIMUXCS
Pa3IMUHBIMU CITIOCOOaMH.

JlaboparopHasi pa0ora «BrbifB/IeHHe W3MEHUMBOCTH y 0cC00eili OJHOTO
BUJa».

JlaGopaTopHast pab6ora  «[IpucrnocobsieHMsT  OpraHM3MOB U HX
OTHOCHTeJIbHAs 11e/1eCO00Pa3HOCTh».

JlaGopaTopHast pabora «CpaBHeHHe BHJOB 10 MOP(HOIOTUUECKOMY
KPpHUTEPHIO».

Tema 3. Makpo3Bo/1I0LiUs U eé pe3y/ibTaThbl

Metoapsl u3yuyeHuss MakposBoyiroLMu. [lajmeoHTONIOTMYECKHe  MeTO/bl
W3ydyeHuss JBoJIOLMH. [lepexozHble ¢GoOpMbI U (QUIOT€HETUUECKHE  PSZbI
OpraHU3MOB.



buoreorpaguueckve meTofbl M3ydyeHUs1 3BOOLMUA. CpaBHeHHe (UiOpbl U
dayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmactu 3eMau. Bujbi-
SHZIEMHUKU U PEJIUKTHI.

OmOpuosoruueckie U CpaBHUTEIBHO-MOP(HOIOTHYECKe METOZAbl U3yUeHUs
3BO/MIOLIMU. ['eHeTMUyeckWe MeXaHU3Mbl 5BOJIIOLMMA OHTOreHe3a U IIOSIBJIEHUS
SBO/IIOLIMOHHBIX ~ HOBLIECTB. ['OMOJIOTMYHBIE W a@HAJOTWUYHbIE  OpPraHbl.
PyauveHTapHble  opraHbl M aTaBU3Mbl.  MOJeKy/sipHO-TeHeTU4eCcKue,
ObuoxuMuueckie W~ MaTeMaTHUeCKhe  MeTOZbl  W3yUeHUsi  IBOJIHOLUM.
'omonornunbie reHbl. COBpeMeHHble MeTO/bl MOCTPOEHUsT (PUIOreHeTHUYeCKUX
JlepeBbeB.

XPpOMOCOMHBIE MyTaL[MX U 3BOJIIOLIUS TEHOMOB.

OO61re 3aKOHOMEpPHOCTH (TpaBusia) 3BoJitOLMU. [IpuHyun cmeHbl (yHKYuULl.
HeobpaTtiMocCTh 3BOMIOIMK. AjlanThBHAas paauaiiusi. HepaBHOMEPHOCTh TEMITOB
9BOJIFOLIUH.

JleMoHCTpaLuu

[Toptpetsr: K. M. bap, A. O. KoBaneckuui, ®. Mromnep, 3. ['ekkesb.

Tabsuipl U cxeMbl: «PUIOTeHeTUUECKUI psif, JIOMIagu», «APXeorTepUKc»,
«3Bepo3yObie  sepbl»,  «Crerouedanbi»,  «PunHmoputh»,  «CeMeHHbIe
MaropoTHUKW», «buoreorpapuueckre 30HBI 3emin», «lpeli) KOHTHUHEHTOB»,
«PemukThl», «HauanbHble cTaguy SMOPUOHANBHOTO PA3BUTHS TI03BOHOYHBIX
JKAUBOTHBIX», «['OMOJIOTMYHBIE W AaHAJOTUYHble OpraHbl», «PyIUMEeHTBI»,
«ATaBU3MBD», «XpPOMOCOMHbIe HabOpbl UYeOoBeKa M IMMIIaH3e», «[/laBHbIE
HaTpaBJ/IeHHUS IBOJIIOLUN», «OO0II[He 3aKOHOMEPHOCTH 3BOJIIOLIAN.

Ob6opymoBaHue: KOJUIEKI[UM, repOapvy, MY/SDKA HCKOMAaeMbIX OCTaTKOB
OpraHM3MOB, MYJISDKM TOMOJIOTUUHBIX, aHAJIOTUYHBIX, PyJAUMEHTapHbIX OPraHOB U
aTaBM3MOB, KOJUIEKLIUM HaCeKOMBIX.

Tema 4. IIpoucxoxxaeHue U pasBuTHe )XM3HHM Ha 3eMiie

HayuHble TUIOTe3bl TIPOMCXOXKIAEHUS >KU3HU Ha 3emse. AOWoreHes u
naHcrnepmusi. [JoHaydHble TIpeACTaB/IeHUs O 3apOKAEHHUU KU3HU (KpeaLiOHU3M).
['urioresa MOCTOSHHOIO CaMO3apOXKAeH!s JKU3HU U eé orpoBepskeHue orbitamu .
Peau, JI. Cnianinadiiany, JI. [Tactepa. [TpoucxoxaeHue >KU3HA U aCTPOOUOIOTHSI.

OcHOBHBbIE STarbl HeopraHu4yecKon 9BOJIFOLIUN. [1nanerapHas
(reosiornueckasi) SBOMIOIUA. XWMWUECKass JBOJIIOLMSA. AOHOTeHHBI CHHTE3
OopraHvuyeckux BeljecTts K3 HeopraHuueckux. Oneir C. Mwumwiepa u I'. FOpu.
OOpa3oBaHue IOMMEPOB W3 MOHOMepoB. KoainepBatHass rumore3a A. U.
OmnapuHa, rurnoTe3a nepBUYHOro OyboHa K. XongeliHa, reHeTHUYeCKas TUTIOTe3a
I'. Ménnepa. Pubo3umer (T. Uek) u rumore3a «vupa PHK» VY. T'unbepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBeHHE TIPOTOKJ/IeTKHU.



Nctopus 3emi v MeToAbl eé wusyueHus. VIckoraemble oOpraHuyeckue
octaTkd. ['eoxpoHosioruss u e€ MeTofbl. OTHOCUTeNbHass U abCOMHOTHast
reoxXpoHoJiorus. ['e0XpoHo/I0rMyecKas LiKasa: 30Hbl, 3pbl, [IEPUO/bI, STIOXU.

HauanbHble 5STanbl OpraHAYeCKOW 3>BOOLMM. [losiBleHWMe W 3BOIOLIUA
TePBBIX K/ETOK. DBOJIOLMSA MeTabosm3Ma. BO3HUKHOBeHHE TIE€PBBIX KOCHCTEM.
CoBpeMeHHbIe MUKPOOHbIe OHMOTIEHKM KaK aHasor IepBbIX Ha 3emiie COOOIIeCTB.
CtpomatonuTsl. [IpOKapUOThI U 3YKapUOTHI.

[TpoucxoskaeHre 3ykapuoT (cuMOuoreHes). JBOMIOLIMOHHOE TIPOUCXOKAEHUEe
BUPYCOB. [IponcxoXaeHrve MHOTOK/JIETOUHbIX OpraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYNI MHOTOKJIETOUHBIX OPraHW3MOB.

OCHOBHBIE 3Tarbl 3BOJOLMUA BbICIIMX pacTeHud. OCHOBHbIe apOMOpP(O3bI
pacTeHui. Bpixos pacTeHuid Ha cyimny. [losiBleHWe CIIOPOBBIX pacCTeHUU U
3aBoeBaHMe uMH cylM. CemeHHble pacTeHUs. [Ipoucxosk/eHWe IBeTKOBBIX
pacTeHUN.

OCHOBHBIE 3Tarbl 5BOJIIOLMU KUBOTHOTO Mupa. OCHOBHble apoMOpP(O3bI
JKUBOTHBIX. BeHjckast (payHa. KemOpuiickuii B3pbIB — MOsIBJieHHEe COBPeMeHHbIX
TUMNOB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOZE. DBOJIIOLYSA MO3BOHOYHBIX.
[Tpoucxoxaenve amdubuii u pentunvii. ITporcxoxkaeHre MIIEKOTTUTAOIMNX U
ntuvil. [IpuHuun kmoueBoro apomopdosa. OcBoeHre 0eCri03BOHOUHBIMU U
TT03BOHOUHBIMU )KUBOTHBIMU CYIIIN.

PasButne >u3HM Ha 3emse IO 3paM M TepUOZAM: apxeH, IpPOTepO30u,
rajsieo3od, Me3030M, KaiHOo30uM. OOIjas  XapakTepucTWKa KiuMmara U
reoJIoruyeckux TiporieccoB. IlosiBjieHWe W paclBeT XapaKTepHbIX OpPraHW3MOB.
Yrneobpa3zoBaHue: ero yCJIOBUS U BAMSIHYE Ha Ta30BbIi COCTaB aTMOC(hepHI.

MaccoBble BBIMUDAaHUSI — SKOJIOTMYECKUE KPU3WUCHI TPOLLIOro. [IpuunHel U
ClIeCTBUS MaCCOBBIX BbIMHUpaHWU. COBPEMEHHBIM 35KOJIOTUUECKUM KPU3WC, €ero
ocobenHocTH. [Tpobiema coxpaHeHust 6Mopa3HO0Opa3us Ha 3emiie.

CoBpeMeHHasi CUCTeMa OpraHWueckoro mupa. [IpuHUuUIBI K/1acCcudUKalu
oprann3MoB. OCHOBHbIe CUCTEMAaTHUYeCKHe TPYIIIbI OPraHU3MOB.

JleMoHCTpaLuu

[Toptpetsr: ®. Penu, JI. Cnamadyany, JI. Ilacrep, U. 1. Meunukos, A. .
OmnapuH, [Ix. XongenH, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiibl U cxeMbl: «CxeMa oribiTa @. Pegu», «Cxema omnbita JI. I[Tactepa 110
M3YUEeHUI0 CamMo03apoXKJeHusi Ku3Hu», «Cxema ombita C. Mwumnepa, I'. FOpu»,
«JTanbl  HeEOpPraHWYeCKOW  3BOJIIOLMW»,  «l'eOXpOHONOrhuYecKas  IKajar,
«HauasibHble 3Tamnbl OpraHAYeckou 3BOMOLIMU», «CxemMa oOpa3oBaHHsl 3yKapyOT
nyTémM cumOuoreHesa», «CHcreMa >XMBOW TIpUPOABI», «CTpoeHHe BUPYCa»,
«Apomopdo3bl  pacTeHun», «PUHUOQUTBI», «OJHOKIETOUHBIE BOZOPOC/IN»,
«MHOroK/IeTouHble BOAOPOCIW», «Mxu», «llanopoTHuku», «l'o/l0CceMeHHbIe



pacteHusi», «OpraHbl LIBETKOBbIX pacTeHUW», «(CxemMa pa3BUTHUSI >KUBOTHOTO
MUpa», «ApoMopdo3bl >KUBOTHBIX», «lIpocTeime», «KUIlIEUHOIIOIOCTHBIEY,
«ITnockue yepBu», «HneHucToHOTHUEY, «PbIOBIY, «3eMHOBO/{HbIE»,
«ITpecmbikaronuecs», «IItunp», «Miekonutaroiye», «Pa3BuTue >KU3HU B
apXenCKou 3pe», «Pa3BUTHe )KU3HU B MPOTEPO30MCKOU 3pe», «Pa3BUTHe KU3HU B
T1a/1e030MCKOM 3pe», «Pa3BUTHe )KHU3HU B Me3030HCKOU 3pe», «Pa3BuTHe »KHU3HU B
KaliHO30MCKOM 3pe», «CoBpeMeHHasi CCTeMa OpraHUYeCcKoro MUpay».

ObGopyznoBaHue: Tepbapyy pacTeHWM pa3/MUHbIX OT/IENIOB, KOJIIEKIUN
HaCeKOMbIX, BJlaXKHbIe TIperapaThl >KUBOTHBIX, PAKOBUHbBI MOJUTFOCKOB, KOJUIEKI[UN
WUTJIOKOXKUX, CKeneThl I103BOHOYHBIX JKMBOTHBIX, uUyueja TITHIL] U 3Bepel,
KOJUTEKI[UM OKaMeHeJIOCTeM, T0JIe3HbIX HWCKOIMAaeMblX, MYJ/ISDKA OpraHh4ecKux
OCTaTKOB OPraHU3MOB.

BupryanbHaa JjaboparopHasa padora «MojenrpoBaHWe  OITbITOB
Munnepa—HOpu o u3yueHuro abrOreHHOrO CHHTe3a OpraHUuuecKuX COoe[MHeHN! B
TepBUYHON aTMocdepe».

JlaboparopHasi pabora «VI3yueHune M OIMMCAHWE MCKOMAEMbIX OCTaTKOB
JPEBHUX OPraHU3MOBY.

IlpakTHueckasa padora «V3yueHne 0COOEHHOCTEH CTPOEHUsI pacTeHUH
Pa3HbIX OT/E/I0B».

IIpakTHueckas pabora «/3ydyeHre ocoGeHHOCTel CTpPOeHUs MO3BOHOUHBIX
JKABOTHBIX».

Tema 5. IIpoucxoxaeHue yeji0BeKa — aHTPOIIOreHe3

Pa3zenbl 1 3a@un @aHTPOMOA0TUU. MeTo/ibl aHTPOII0J/IOTHH.

CraHoBJ/IeHHe TpeJCTaB/IeHHWH O TIPOMCXOX/AEHWH uesioBeKa. PeuruosHbie
B033peHUsi. CoBpeMeHHbIe HayUHble TEOPUU.

CxX0/ICTBO uesioBeKa C KMBOTHbIMU. CHCTeMaThuecKoe ToJIoyKeHre yeoBeKa.
CBujieTeslbCTBA  CXOJCTBA  uelioBeKA C  JKUBOTHBIMU:  CPaBHUTEbHO-
Mopdoioruueckue, 3MOpUOIOTHYECKHE, ¢bu3srosoro-6MoXUMHUYeCKue,
noBeZieHYeckre. OT/INUMsI YeslioBeKa OT )KUBOTHBIX. [IpsiMoXok/ieHre U KOMILIEKC
CBSI3aHHBIX C HUM MpPH3HAKOB. Pa3BuTHe r0/IOBHOTO MO3ra ¥ BTOPOW CUTHATbHOU
CUCTEMBI.

ABwxyiue cuibl ((pakTopbl) aHTpoMNoreHe3a: 6uooruyeckue, ColaabHbIe.
CooTHollieHre 61OOrMUeCcKUX U COLIAIbHBIX ()aKTOPOB B aHTPOTIOreHe3e.

OcCHOBHBIE CTaiuK aHTpoIOreHe3a. PaHHMe uesioBeKOOOpasHbie 00e3bsHbI
(TPOKOHCY/IbI) ¥ paHHHE TTOHTU/IBI — 00IIMe MpeAKK YesIoBeKOoOpa3HbIX 00e3bsiH 1
nofiel. ABCTpasonuTeKy — ABYHOTHe TpeKu rojeld. YenoBek yMmesibiid, repBbie
M3rOTOBJIEHUS OpyAul TpyAa. UenoBeK MpsSIMOXOZSLIMM U TEepPBbIM BbIXOJ JIOJer
3a npenensl Adpuku. YenoBek relenbOeprckuii  — 0o0mMiA  MpeIoK
HeaH/lepTa/IbCKOr0 uesioBeKa M 4esioBeKa pa3ymMHoro. YesoBek HeaH[epTaabCKUN



KaK BUJ, JIIOfled XOJIOZHOro KjivuMmaTa. YesoBeK pa3yMHbIM COBPEMEHHOIrO THIIA,
JEHUCOBCKMM 4ejiOBeK, OCBOeHMe KOHTUHEeHTOB 3a IipefenamMu AQpUKH.
[TaneoreHeTyka U rajeoreHOMHKA.

OBOJIIOL[MST COBPEMEHHOTO 4YesioBeKa. ECTecTBeHHBIM OTOOD B TOMYJISLUSX
yesioBeKa. MyTal[MOHHbIN TpoLjecC U noaumopdusM. [lonmymsiiiMoHHbIE BOJIHBI,
Aper( reHoB, murpatus U «3((ekT ocHOBaTes» B MOMYJSALMAX COBPEMEHHOIO
yesioBeKa.

Uenoseueckue pacel. IIoHdATHEe 0 pace. bosblive packl: eBporeoujHas
(eBpasuiickasi),  aBCTpajio-HerpouWjHasi  (3KBaTOpuaibHas),  MOHIOJIOMZHAsS
(asuaTcko-amMepuKaHCKas). Bpemss U myTu paccesieHHst 4esiOBeKa IO ILJIaHeTe.
EnuHCcTBO  4yesioBeueckMx  pac. HayuHasg  HeCOCTOATe/BHOCTb — pacusMa.
[TpucriocobieHHOCTh yYesioBeKa K Pa3HbIM YC/IOBUSIM OKpYJKatollleld Cpe[ibl.
BnusiHre reorpadguueckorl cpeabl W Apelia TreHOB Ha MOP(OJIOTHI0 U
(bM3HOJIOTHIO UesloBeKa.

MexXaucIuIiMiHapHble  MeToAbl B (u3udeckod  (OMOJIOTHUeCKOi)
AHTPOIIOJIOTUM.  OBOJIIOLIMOHHAS ~ @HTPOIIOJIOTUST W [1aJIe0aHTPOII0JIOTUs
yesi0BeueCKUx IOMy/IsLMK. buoconmanbHble UCC/Ief0BaHUS MPUPOJBLI UesioBeKa.
WccrepoBaHre KO3BOIOIMU OMOIOrMUeCKOro U COIMAILHOTO B UeloBeKe.

JleMoHCcTpanuu

[Toptpetsr: Y. lapBun, JI. Jluku, 4. 4. Porunckun, M. M. I'epacumoB.

Tabmumupl U cxeMbl: «MeTo/bl aHTPOIIO/IOTHUW», «['0/IOBHOM MO3r uesioBeKay,
«YenoBekooOpa3Hbie 00e3bsiHbI», «CKeJieT uYe/ioBeKa U CKeJleT IIMMITaH3e»,
«PyUMeHTBI U aTaBU3MbI», «/IBUKYIIMe CU/Ibl aHTPOIIOreHe3a», « DBOIFOLIMOHHOe
IpeBO  uejioBeKa», «ABCTpajonuTek», «UYenoBek ywmensiii», «UenoBek
MIPSIMOXOSIIMN», «/IeHUCOBCKUI YenoBeK» «HeaHgepTasblibl», «KpoMaHbOHLIbI»,
«ITpenku uenoBeka», «Tarbl SBOJIFOLIMM YejioBeKa», «Pacel ueioBeka».

O6opymoBaHUWe: MyJISDKM  OKaMeHesIoCTel, TpeJMeTOB  MaTepyuabHOM
KyZbTYpbl ~TIDEJIKOB 4YeslOBeKa, penpoAykuuu (dororpaguu) KapThuH C
MUQOJOTUUECKUMU U OUONIeCKUMH  CIO’KeTaMU TIPOUCXOXK/EeHUsT uesloBeKa,
¢doTorpadyy Hax0[0K UCKOMaeMbIX OCTaTKOB UYe/IOBeKa, CKeJleT YyesloBeKa, MoJienb
yeperia 4YejioBeKa M 4epera IIMMIIaH3e, MOJelb KWCTA YejioBeKa U KUCTU
LIMMITIaH3€e, MO/Ie/IU TOpCa INpeJKOB Ue/loBeKa.

JlaGopaTopHasi pabora «V3yueHue ocobOeHHOCTell CTpPOEHHs CKeJieTa
YyeJsI0BeKa, CBSI3aHHBIX C MPSMOXOKIeHUeM».

IIpakTHueckas padora «/I3yueHre 3K0/IOTHUECKUX afjanTalliid Yei0oBeKa.

Tema 6. Jkosioruss — Hayka 0 B3aMMOOTHOIUEHHMAX OPraHU3MOB H
Ha/IOPraHU3MeHHbIX CUCTeM C OKPY Karowleud cpefon



3apoxk/ieHre U pa3BUTHe 3KoJiorud B Tpygax A. I'ym6onbara, K. @. Pynbe,
H. A. CeBepioBa, O. I'ekkesig, A. Tenciu, B. H. CykauéBa. Paszensl u 3amauu
9K0/10rMU. CBSA3b 3KOJIOTUM C APYTUMY HayKaMH.

Metoabl 3kosioruu. IloneBble Hab/OZeHMs. DKCIIEPUMEHThI B SKOJIOTHU:
npyupoAHbie U jabopaTopHble. MopenvpoBaHWe B 3KOJIOTUU. MOHUTOPHHT
OKpY»Katollleid cpe/ibl: TOKa/IbHbIN, PerMOHAIbHBIN 1 T/I00a/TbHBIH.

3HaueHWe SKOJOTMYECKWX 3HAaHUW [JJ/Is1  4Ye/ioBeKa. OJKOJOrMYecKoe
MHPOBO33peHre KaK OCHOBa CBs3€M YejioBeuecTBa C MpUpofor. PopMHpoBaHue
5KOJIOTUYECKOU KYJIbTYPbI M S5KOJIOTMUYeCKOU rPaMOTHOCTH HaCe/IeHUsl.

JeMoHCcTpanuun

[Toptpeter: A. I'ymbonsaT, K. ®@. Pynse, H. A. CeeprioB, J. I'ekke/nb, A.
Tenciu, B. H. Cykaués.

Tabsuipl U cxembl: «Pa3zensl SKomorun», «MeTozbl 3KoJorun», «CxeMa
MOHUTOPHMHIa OKPY>KaroLel CpesibD».

JlabopaTropHast pabora «M3yuenue METO/IOB 3KO0JIOTUYeCKUX
HCC/eJOBaHUM».

Tema 7. Opranu3mMsl 4 cpejja 00MTaHUA

JKoJiornyeckre (PaKTopbl U 3aKOHOMEPHOCTH UX AercTBUsl. Knaccudukanms
9KOJIOTMUeCKUX (PakTOpOB: abroThueckre, broTHyeckue, aHTporioreHHele. Ob1IHe
3aKOHOMEpPHOCTH JeNCTBUSI 3KoJioruueckux (aktopoB. IlpaBuno munumyma (K.
Irpenrens, FO. JIubux). TosiepaHTHOCTb. DBPUOHMOHTHbIE U CTeHOOHWOHTHBIE
OpraHU3MBI.

Abuotrueckue ¢aktopel. CBeT KakK 3Kosiornueckuid dakrop. [leicTBre
pasHbIX y4aCTKOB COJTHEYHOrO CIIEKTpPAa Ha OpraHv3Mbl. JKOJIOTUUECKHUe TPYIIIbI
pacTeHW W JKMBOTHBIX II0 OTHOLIEHWK K cBeTy. CHrHajgbHas pOJb CBeTa.
doTOonepruo3M.

TemmniepaTypa Kak 3Kojoruyeckud akrtop. [leiicTBMe TeMriepaTypbl Ha
opraHv3Mbl. [1oMKW/IOTEPMHBIE M TOMOWOTEPMHbIE OPraHU3Mbl. DBPUTEDMHBIE U
CTEHOTEPMHbIE OPTraHU3MBI.

BriaxxHOCTh Kak 3Kosiorndeckuit (akrtop. IIpucrnocobneHuss pacTeHuid K
noiep>kaHuio BogHoro OanaHca. Kiaccudukaiiysi pacTeHW 10 OTHOIIEHUIO K
Bogle. [Ipucroco6sieHust )KUBOTHBIX K M3MEHEHHI0 BOHOTO PeXKUMa.

Cpenbl oOWTaHWSI OPraHW3MOB: BO/[Hasi, Ha3eMHO-BO3/yIlIHasi, TOYBEHHasl,
riyOvHHAs ~ TIOATIOUBEHHAs, BHYTpHUOpraHu3MeHHas.  PU3NKO-XUMHUeCKHe
ocobeHHOCTH cpes, oOWTaHUsi OpraHu3MoB. [Ipucroco6sieHusi OpraHu3MOB K
JKU3HU B pa3HbIX Cpejax.

buonornueckue putmbl. BHemiHuMe M BHyTpeHHUe pUTMbl. CyTOuHble U
rouuHble PpUTMBL. [IpHCIIOCO0/IEHHOCTE OPraHW3MOB K CE30HHBIM H3MEHEHHUSIM
YCJIOBUM JKA3HMU.



JKusHeHHble (¢opmbl opraHu3moB. [loHATME O >KuU3HeHHOM (opMe.
JKvi3HeHHbIe POPMBbI PAaCTeHUN: epeBbsl, KYCTAPHUKU, KyCTapHUUKH, MHOTOJIETHHE
TpaBbl, OJHOJMeTHHWe TpaBbl. JKW3HeHHble (OPMbI JKUBOTHBIX: THAPOOUOHTHI,
reoOMOHTHI, a3p0OUOHTEL. OCOOEHHOCTH CTpOeHUs U 06pa3a XKU3HH.

buotnueckrie  ¢akTopel.  Buabl  OMOTHYECKMX  B3aUMOJEMCTBUM:
KOHKYPEHLIYsl, XUIIHUUeCTBO, cuMOUo3 U ero ¢opmel. [lapasuTusm, Koomepaiusi,
MyTYya/li3M, KOMMeHCaku3M (KBapTHPAHTCTBO, Hax/ieOHMYecTBO). HeTpoduueckue
B3auMoZiecTBUs  (TorMyeckue,  ¢opudeckue, (¢abpuyeckue). 3HaueHHe
OMOTHUECKMX B3aMMOJENCTBUM /11 CYI[eCTBOBAaHUS OpPraHU3MOB B Cpejie
obuTanus. [TpUHIMIT KOHKYPEHTHOTO UCK/TFOUEHUSI.

JleMoHCTpanuu

Tabmuipl U cxeMbl: «JKojioruueckre (akTopbl», «CBETOBOW CIIEKTpP»,
«3JKO/IoruyeckKre T'PYIIbl )KUBOTHBIX 10 OTHOIIIEHUIO K CBeTY», «TeryIoKpOBHbIe
JKUBOTHBIE», «XOJIOHOKPOBHBIE >KUBOTHBIE», «®DHU3MONMOrHUeCKUe aarTaruu
JKUBOTHBIX», «Cpefibl 00UTaHUS OpraHu3MoB», «buonoruueckre pUTMbI»,
«KusHenHnole  (GopMBI  pacTeHuit», «Ku3HeHHble  (OPMbI  JKUBOTHBIX»,
«DKOCHCTeMA IHMPOKOIMCTBEHHOTI'O Jleca», «DKOCKCTeMAa XBOHMHOIO jieca», «Llemm
MMUTaHUS», «XUITHAYECTBO», «llapasutu3m», «KoHKypeHius», «CrUMOMO03»,
«KomMeHcanusmy».

Ob6opyznoBaHue: repbapuu pacTeHUM U KUBOTHBIX, TPUCTIOCOOEHHBIX K
BAMSTHUIO Pa3/IMUHBIX 9KOJOTMUecKUX (akTopoB, repbapuui CBeTO/IFOOMBBIX,
TEeHeIOOUBBIX U TEHEBBIHOC/IMBBIX PaCTeHUM, CBETOJIIOOMBLIE, TeHe/M00HBbIe U
TEeHEBLIHOC/IMBbIe KOMHATHBIE pacTeHUs], repbapyu U KOJJIEKLIAN TerIo/00HBbIX,
3UMOCTOMKHNX, MOPO30yCTOMUMBBIX paCTeHWM, uydesa TITUL] U 3Bepeid, repbapuu
pacTeHW, OTHOCSIIUMXCS K rurpoduram, Kcepodurtam, me3oduTaM, KOMHATHbIe
pacTeHUs1 JaHHBIX TPYIII, KO/UIEKIIUA >KUBOTHBIX, OOUTAIOIINX B pa3HbIX Cpefiax,
repbapuy ¥ KOJIJIEKI[UM pACTeHWA W JKUBOTHBIX, O0O0/IaflafOIIUX YepTaMHu
TIPUCITOCOO/IEHHOCTH K CEe30HHBIM H3MEHEHHSIM YCJOBHM >KWU3HU, Tepbapuu U
KOJUIEKLIAA PACTeHUN W >KUBOTHBIX Pa3/UYHBIX KU3HEHHBIX (OpM, KOJIIEKI[UU
JKUBOTHBIX, YUAaCTBYIOINX B PA3/IMUHBIX OMOTHUUECKUX B3aUMO/EUCTBUSIX.

JlabopaTropHast padora «BbIsB/ieHHe TIPUCTIOCOOEHHM OpraHU3MOB K
BJIUSTHUIO CBETa».

JlaGopaTopHasi pabGora «BbIssB/lIeHHe TIPUCITIOCOOEHU OpraHU3MOB K
BJIUSIHUIO TeMIepaTypbi».

JIabopaTopHast pabdora «AHATOMWUYECKHE OCOOEHHOCTH pacTeHMH U3
pa3HbIX MeCT 0OUTaHUsD».

Tema 8. Iko/10r¥isi BU/I0B M NIOMY/ISILIAM

OKojiorThyeckKre  XapaKTePUCTUKW  Tomy/siud.  [lomynsius  Kak
buonornueckasr cuctema. Posib HeOJHOPOAHOCTU cpefibl, (hr3nuecKux 6aphepoB U



ocobeHHOCTel OHMOJIOTWM BUIOB B (DOPMHUPOBAHUM NMPOCTPAHCTBEHHOM CTPYKTYPhI
nonyasiuuid. OCHOBHBIE TMOKasaTeau TONY/SIAWA: YUCIEHHOCTb, IJIOTHOCTD,
BO3paCcTHasi W TM0JIOBass CTPYKTypa, PpOXJAeMOCTb, TPHUPOCT, TeMIl PpOCTa,
CMepTHOCTb, MUTPaLIUSL.

OKoJiornyeckas CTpPyKTypa momny/siiuu. OLjeHKa YUC/IeHHOCTU IIOIYJISALUY.
[vHaMyKa MOny/asaluu U eé perynsius. bUoTMyecKui TOTeHLUaa TOMyJIsLUU.
MopenupoBaHue JUHAMUKU NOMy/siLUd. KpuBble pocTa YMC/I€HHOCTH TIOMYJISLUH.
KpuBble BbDKMBaHUS. Peryssiivs UYWUCAEHHOCTU TOMYJISLUNA: poJib (DAaKTOPOB,
3aBUCALIUX U He 3aBUCSIIUX OT IJIOTHOCTU. JKOJIOTMYECKUe CTpaTeruu BUOB (T- U
K-ctparerun).

[Tonsitne 06 3KonOrMyeckoit HuIle BuAA. MecrtooburaHue. MHOroMepHasi
MoJenb 3Kosiormyeckord HuimM [[k.M. XaTumHcoHa. Pa3Mepbl 3Ko0/I0rMueckou
HuLlU. [ToTeHLMabHAas ¥ peai30BaHHasi HULLM.

Bup kak cucrtema nonynsiud. Apeanbl BUOB. BUAbl M WX >KU3HEHHbIE
CcTpaTervu. JKOJIO0THYeCKre SKBUBAJIeHTHI.

3aKOHOMEpPHOCTH TOBeJeHWs W MUrpalud >KUBOTHBIX. buosornueckue
VIHBA3UU UyKepPOJHbBIX BU/OB.

JleMoHCTpanuu

IToptper: . Y. XaTunHCOH.

Tabmuiel ¥ CXeMbl: «DKOJIOTUYECKHEe XapaKTePUCTHUKU —TIOMYJ/ISILUN»,
«[IpocTpaHcTBeHHass  CTpyKTypa mnonyJsium», «Bo3pacTHele  mupamuyfpl
nonynAnuuu», «CKOpPOCTb — 3acesieHUsl I[IOBEpPXHOCTM  3eM/IM  Pas/IMUHbIMU
opraHv3Mamu», «Mogesb 3K00ruyeckor HUIm k. Y. XaTurHCcoHa».

OOGopyznoBaHue: repbapyy pacTeHUH, KOJITIEKIIUH )KUBOTHBIX.

JlaboparopHasst pabora «IIpucrocobneHuss ceMsH  pacTeHMd K
pacceeHruro».

Tema 9. DKo/10rus CO00IECTB. JKO/IOrHUeCKHe CHCTeMbI.

Coo0ijecTBa opraHu3moB. buorieHo3 u ero crtpykrypa. CBsi3u Mexnay
opraHu3mMamu B OHOLieHO3e.

OkocucteMa Kak OTKpeITass cucrteMa (A. /Dx. TeHciv). DyHKUMOHA/BbHbIE
6/IOKM OpraHM3MOB B JKOCHCTeMe: TIPOAYLIeHTbI, KOHCYMEHTBI, peAyIeHTHI.
Tpoduueckue ypoBHH. Tpoduueckue 1ernu u cetd. AOuoTuueckue O60KU
5KocucTeM. ITouBbI U Wbl B 3KOCUCTeMax. KpyroBOpoT BeleCTB U MOTOK SHEPTUU
B DKOCUCTEMe.

OcHoOBHbIe  TOKasaTenu  3KocucTeMbl.  buomacca u NpoAyKuys.
OK0JIOTHYeCKye TTMpaMU/IbI urces1, 6MoMacchl U SHEPTHU.

JuHamuka sxkocucmem. Kamacmpodguueckue nepecmpotiku. Daykmyayuu.
HampaB/iieHHbIe 3aKOHOMepHbIe CMeHBI COOOIeCTB — CyKllecCuH. [lepBUUHBIE U
BTOPUYHbIE CYKLECCUM W UX T[PUYMHBL. AHTPOINOreHHble BO3JEUCTBUS Ha



cykueccud. KnumakcHoe coobiriectBo. briopasHoobpasue 1 1ojiHOTa KpyroBopoTa
BeIleCTB — OCHOBA YCTOMUHMBOCTH COOOIIIECTB.

[TpupogHbIe 3KOCHUCTEMBI. JKOCUCMeMbl 03€p U peK. DKocucmembl Mopetl U
0KeaHo8. IKocucmembl myHOp, 1ecos8, cmenell, NyCMblHb.

AHTpOIIOreHHble 3KOCUCTeMbI. ArposkocucTtema. ArponeHos3. Pasnmnuus
Me)XZly aHTPOIOTe€HHBIMU U MPUPOJHBIMU SKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHbIE KOMITOHEHTHI ypOo3kocrcreM. I'opojckas
¢nopa u cayHa. CuHaHTpomnu3auus TOPOJCKOM (QayHbl. buonoruueckoe u
X03sICTBeHHOE 3HaueHue arpo3KOCUCTeM U YPOOIKOCUCTEM.

3aKOHOMepHOCTU (POPMUPOBAHUSI OCHOBHBIX B3aUMO/IeliCTBUI OpPraHHW3MOB B
9KocucTeMax. Poib KackadHoeo 3ggekma u eudos-30ucukamopos (Kaouesbix
8U008) 8 (PyHKYUOHUpOBaHUU 3KOocucmem. IlepeHOC SHEPTUM U BeIeCTB MEXAY
CMEXXHBIMU 3KOCHCTeMaMHU. Y CTOMUMBOCTb OPraHM3MOB, TIOMYJ/ISILMKA U SKOCUCTEM
B YC/JIOBUSIX €CTECTBEHHBIX U aHTPOIOTe€HHBIX BO3/IeHCTBUM.

MexaHusmbli 8o30elicmausi 3aepsi3HeHuUll ~ pasHbIX munoe Ha
cybop2aHu3MeHHOM, OpP2AHU3MEHHOM, NONYASAYUOHHOM U 3KOCUCMEMHOM YPOBHSIX,
OCHOBbl  3KO0/102UUECKO20  HOPMUPOBAHUSI ~ AHMPONO2EHHO20  B8030elicmaus.
MeTo/0/10rMsi MOHUTOPUHIA €CTeCTBEHHBIX U @aHTPOIOTeHHBIX SKOCUCTEM.

JleMoHCcTpanuu
[Toptper: A. [Ix. TeHcu.
Tabmapt w cxembl:  «CTpykrypa  OuoijeHo3a»,  «DKOCHCTEMa

IIMPOKOIUCTBEHHOTO Jieca», «DKOCHCTeMa XBOWHOTO jieca», «DyHKI[MOHAIbHbIE
TPyMIIbl OPraHU3MOB B 3KOCHCTEMe», «KpyroBOpOT BeIIeCTB B 3KOCHCTEMEY,
«enm muTaHus (macTOuUIHAs, JeTPUTHAs)», «IKOJI0rUUecKasi MupaMujia unces»,
«DKOJIOTHYeCcKasi TMpaMuia OMoMacchl», «IKOJI0rHueckasl MUupamMuzia SHeprum»,
«Obpa3oBanue 6omnoTa», «[lepBruuHasi cykijeccusi», «BoccraHoB/ieHue Jjieca moce
noykapa», «3JKocucTteMa o03epa», «ArporeHo3», «KpyroBopoT BelljeCTB U TOTOK
SHEepPIUH B arporjeHo3e», «[Ipumepsl ypbosKocrcTem».

Ob6opyznoBaHue: repbapuu pacTeHUM, KO/UTEKIIMM HACEKOMBIX, Uydesia MTUL] U
3Bepeii, repbapuu Ky/IbTYPHBIX U AUKOPACTYIIMX PAaCTeHHI, akBapUYM KaK MO/iefTh
9KOCHUCTEMBI.

IlpakTHueckas padora «lI3yueHue u onvcaHue ypO03KOCHCTEMBI».

JlaGopaTopHasi paGora «lI3yueHue pa3HOOOpa3Wsi MeNKUX ITOUBEHHBIX
YIEHUCTOHOTUX B Pa3HbIX IKOCUCTEMaXx».

OKCKypcHusi «IKCKYPCHUSI B TUMIMUHBIM OuoreorieHo3 (B AyOpaBy, Oepe3HsiK,
e/IbHUK, Ha CYXO0/I0/TbHBINA UM IOMMeHHBIN JyT, 03epo, 60/10TO)».

JKCKypcusi «ODKCKYpCHs B arpo3KocucTeMy (Ha Tojie WIA B TeIUIMYHOE
XO03SUCTBO)».

Tema 10. Buocdepa — riodanbHas 3KoCHCTEMA



buocdepa — obimieriaHeTapHasi 000/i0uka 3eM/M, Tle CYIIeCTBYeT WU
CyII[eCTBOBaJIa >KM3Hb. Pa3BuTHe npejcTaBiaeHui o 6uocdepe B Tpysax J. 3rocca.
Yuenne B. U. BepHajckoro o 6uocdepe. Obmactu 6rocdeps! u eé coctaB. KuBoe
BellecTBO 6uocdepsl U ero PyHKIUH.

3aKOHOMEpPHOCTHU CylecTBOBaHUsl 6rocdeprl. OcobeHHOCTH OGUOCheEpHI Kak
ryiobabHOM sKocucTeMbl. JJuHaMruueckoe paBHOBecre B 6uochepe. KpyroBopoTbl
BelleCTB U OHMoreoxuMuyeckue UK/bI (Yryiepoja, a3oTa). PUTMUUHOCTD SIBIeHUN
B 6uocdepe.

3oHanmbHOCTE Ouocdepnl. IloHsate o OGuome. OCHOBHBbIE OWOMBI CYIITH:
TYH/]pa, XBOWHbIE jieca, CMelllaHHbIe U IIIMPOKOJIMCTBEHHbIE jleca, CTeNU, CaBaHHBI,
MyCTbIHW, TPONMYECKKE Jieca, BHICOKOTophbsi. Knvmar, pacTUTe/TbHbIN Y )KUBOTHBIM
MHp OMOMOB CYIIIH.

CTpyKTypa ¥ (DYHKI[HS )KUBBIX CUCTEM, OL|eHKAa UX PeCYPCHOTr0 MOTeHI1ana u
brocdepHbIX HYHKITHIA.

JleMoHCTpaLuu

[Toptpetsr: B. Y. BepHaackuu, 3. 3rocc.

Tabmibl 1 cxembl: «I'eocdepsl 3emm», «KpyroBopoT a3ora B MpHUpoe»,
«KpyroBopot yriepojia B mpupofie», «KpyroBopoT Kuciopoja B TMpHUpOjie»,
«KpyroBopoT BogbI B mipuposie», «OCHOBHBbIe OHOMBI Cymin», «KirMatnuyeckue
nosica 3emsn», «TyHapa», «Taura», «CmellaHHbIM jec», «[IIMpoKOIMCTBeHHBINU
nec», «Crenb», «CaBaHHa», «I1ycTbiHS», « TpONUYECKUM J1€C».

Ob6opyznoBaHue: repbapyy pacTeHUH pa3HbIX OMOMOB, KOJIJIEKI[UN YKUBOTHBIX.

Tema 11. YUenoBek u OKpyxawujas cpeaa

JKoJIoTMYecKre KpU3UChl U WX TMpPUUYMHBL. Bo3zdeicTBhe uejioBeKa Ha
buocdepy. 3arpsisHeHHe BO3AYIIHOW cpeAbl. OxpaHa Bo3Ayxa. 3arpsisHeHHe
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenwe nouBbl. OxpaHa
TOYBEHHBIX pecypcoB. MI3MeHeHUe KMMarTa.

AHTpOIOreHHOe BO3/EMCTBUE Ha paCTUTE/IbHbIA U KMBOTHbIM Mup. OxpaHa
PacTUTE/IbHOTO W >XUBOTHOTO Mupa. OCHOBHbIE TIPUHLUITBI OXpaHbl TPUPO/BIL.
Kpacaeie kHuru. Ocobo oxpaHsiemMble T1ipupofaHbie Teppurtopuu (OOIIT).
boTrannueckue cagpl ¥ 300/10THYECKHe TIapKHy.

OCHOBHbIe TIPUHIIUIIBI YCTOMYMBOIO Pa3BUTHSI 4Ye/iOBeueCTBa W MPUPO/bI.
PaijoHasibHOe ~ TIpUPOZIOTIONB30BAaHKME M COXpPaHeHHWe  OMOIOrUYecKoro
pa3sHooOpasus 3emym. OOIHe 3aKOHOMEPHOCTH TII00albHBIX HSKOJOTHUYECKUX
Kpu3ucoB. Oco6eHHOCTH COBPEMEHHOT'0 KPU3KCa U eT0 BepOSITHbIE TTOC/Ie/ICTBUS.

Pa3BuTHe MeTOJOB MOHHUTOPWHTA pa3BUTHS OINACHBIX TEeXHOTeHHBIX
nporieccoB. CucmemHble uccaedoeaHuss nepexodd K pecypcocbepezaroujeli u
KOHKYpeHmocnocobHoll sHepeemuke. buosoauueckoe pazHoobpasue u buopecypchbi.
HayuoHanbHble UHGOpMAayuoHHble cucmembl, obecheuugaroujue oocmyn K



uHgopmayuu no CcocmosiHUIO omoenbHblXx B8u008 U 3Kocucmem. (OCHOBbI
3Kopeabuaumayuu 3Kocucmem u cnocobos 60pbObl ¢ 6OGUONOBpeHcOeHUAMU.
PekoHcmpyKyusi MOPCKUX U HG3eMHbIX SKOCUCMeM.

JeMoHCcTpanuun

Tabmupl U cxembl:  «3arpsi3HeHHe  aTMocdepbl»,  «3arpsi3HeHue
ruapocdepbl», «3arpssHeHde TOuBb», «[lapHUKOBBIM 3ddekT», «Ocobo
oXpaHsieMble TIPUPO/IHbIE TEPPUTOPHN», «MOe/n yIpaBIsieMoro MUpPa».
ObGopyznoBanue: (ororpaduu OxXpaHseMbIX pacTeHUM U >KUBOTHBIX KpacHoi
kaury Poccurickor ®@epnepauyn, KpacHoM KHUTM pervoHa.



10 KJIACC

3. TEMATNYECKOE IVNIAHUPOBAHUE

KosnuecTBo uacoB CpeacTBa
Ne HaumeHoBaHue pa3jeioB U Kourpon IIpakTuu JeKTpoHHbIe (1{u(poBbIe) o0yueHHs U
n/m TeM NPOrpaMMblI Bcero bHBIE ecKHe oOpa3oBaTe/bHbIE PeCYPChI Bocriutanusa 11O
padoThI pabdoThI «Touka pocra»
bubmuoreka IJOK Hoyt6yk,
1 EHO/OrMsL KAK HAVKA 1 0 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMETUAHBIN
yK 2subjectlds%22%3A%5B%22295%22%5D% | 3KpaH
2C%22schoolClassIds%22%3A%2210%22
bubnuoreka ITOK HoyTt6yk,
9 SKUBLLE CHCTEMAL M HX H3VUeHHe ) 0 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMETUMHBIN
yH 2subjectlds%22%3A%5B%22295%22%5D% | 3KpaH
2C%22schoolClassIds%22%3A%2210%22
bubnmoreka ITOK HoyTt6yk,
3 U — 9 0.5 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMeIUMHBIN
) 2subjectlds%22%3A%5B%22295%22%5D% | 3KpaH
2C%22schoolClassIds%22%3A%2210%22 MUuKpocKor
HoyT0yk,
Bumorexa LIOK My
4 XuMHUYecKasi OpraHusanus 10 1 https://lib.myschool.edu.ru/market?filters=%?2 11 IE (poas
K/1eTKU 2subjectlds%22%3A%5B%22295%22%5D% P
nabopartopus B
2C%22schoolClassIds%22%3A%2210%22
KOMILIEKTaLH
«buosnorus»
bubmoreka ITOK HoyTt6yk,
5 CrpoeHye 1 dyHKLH KIeTK 3 ) https://lib.myschool.edu.ru/market?filters=%2 My/bTUMe AUNHBIN
P YHEI Dsubjectlds%22%3A%5B%22295%22%5D% | 3kpan

2C%?22schoolClassIds%622%3A%2210%?22



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22
https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%22295%22%5D%2C%22schoolClassIds%22%3A%2210%22

bubmoreka ITOK HoyTt6yk,
6 OOMeH BelI[eCTB M IpeBpalljeHre 9 1 https://lib.myschool.edu.ru/market?filters=%2 = MyJabTUMeAUNHBIN
SHEepPIryH B K/IeTKe 2subjectlds%22%3A%5B%22295%22%5D% | skpaH
2C%?22schoolClassIds%622%3A%2210%22
bubmoreka ITOK HoyTt6yk,
7 HacnencrBenHasi uHGopmaiius u 9 05 https://lib.myschool.edu.ru/market?filters=%2 = MyabTUMeAUAHBIN
peanusanyis eé B KileTke ) 2subjectlds%22%3A%5B%22295%22%5D% 9KpaH
2C%22schoolClassIds%22%3A%2210%22
bubnuoreka ITOK HoyTt6yk,
3 SKUSHEHHBI LK KIOTKI 6 1 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMeIUMHBIN
H 2subjectlds%22%3A%5B%22295%22%5D% | 3kpaH
2C%22schoolClasslds%22%3A%2210%22
bubmuoreka I[JOK Hoyt6yk,
9 CrpoeHue ¥ GyHKIUU 17 15 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMeIUMHBIN
OpraHusMoB ' 2subjectlds%22%3A%5B%22295%22%5D% = 3KkpaH
2C%22schoolClasslds%22%3A%2210%22
bubmoreka ITOK Hoyt6yk,
10 PasmHoOXeHue v pa3BuTHe 3 15 https://lib.myschool.edu.ru/market?filters=%2 = MynbTUMeUIAHbIHI
OpraHu3MOB ) 2subjectlds%22%3A%5B%22295%22%5D% | 3kpaH
2C%22schoolClasslds%22%3A%2210%22
TeneTHKa — HayKa O BI/I6]‘II/IO:TEKa OOK ' Ludposas
11 HACTEICTEEHHOCTH I ) 0.5 https://lib.myschool.edu.ru/market?filters=%2  nabopatopusi B
a ) 2subjectlds%22%3A%5B%22295%22%5D% | KOMILIeKTaI[iu
M3MEHTUBOCTH OPraHH3MOB 2C%22school ClassIds%22%3A%2210%22 «ByioorHs»
bubmoreka ITOK Ludposas
12 3aKOHOMepHOCTU 10 1 https://lib.myschool.edu.ru/market?filters=%2  nabopatopusi B
Hac/1eICTBeHHOCTU 2subjectlds%22%3A%5B%22295%22%5D% KOMII/IeKTaliu1
2C%?22schoolClassIds%22%3A%2210%22 «Puzronorus»
Bubmoreka LJOK HoyT0Oyk,
13 3aKOHOMEpPHOCTU U3MEHUUBOCTHU 6 1 https://lib.myschool.edu.ru/market?filters=%?2 MYJIbTUMeAUHHBIR

2subjectlds%22%3A%5B%22295%22%5D%

9KpaH
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2C%?22schoolClassIds%22%3A%2210%22

bubmoreka ITOK udposas
https://lib.myschool.edu.ru/market?filters=%2 = nabopaTopus B

14 T'eneriika yesosexa 3 0.5 Dsubjectlds%22%3A%5B%22295%22%5D% | KOMIUIEKTAIu
2C%22schoolClassIds%22%3A%2210%22 «IKOJIOTUS»
bubmoreka ITOK HoyTt6yk,

15 O ——— 4 1 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMEIUNHBIN
2subjectlds%22%3A%5B%22295%22%5D% | sKkpaH
2C%?22schoolClassIds%622%3A%2210%22
bubnuoreka ITOK HoyTt6yk,

16 BuortexHonorus u 4 0 https://lib.myschool.edu.ru/market?filters=%2 MY/IbTUMeIUMHBIN

CUHTeTHYeCKasi 61oJIorus 2subjectlds%22%3A%5B%22295%22%5D% | 3kpaH
2C%22schoolClassIds%22%3A%2210%22
bubnuoreka ITOK

17 PesepBHOe Bpevs 1 0 https://lib.myschool.edu.ru/market?filters=%2
2subjectlds%22%3A%5B%22295%22%5D%
2C%22schoolClassIds%22%3A%2210%22

OBIIEE KOJIMYECTBO YACOB I10 102 0 13

I[TPOI'PAMME
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11 K/TACC

HauMmenoBauue KondyecTBO 4acoB CPEI[CTBa Oﬁy‘IEHI/lﬂ
Ne OnekTpoHHbIe (UG pPoBHIe)
Pa3fiejioB U TeM Kontponbnbie IIpakTHyeckue u Bocnuranus 110
n/n Bcero o0pa3oBare/ibHbIE PeCypChl
MporpamMmal paboTsI paboThI «Touka pocra»
3apokJeHue u HoyTOyK,
pasBurHe Bubmiotexa LIOK MYJIbTUMeIUHHBIN
1 S — 4 https://lib.myschool.edu.ru/market?filters=% SKpaH
1 ~ 22subjectlds%22%3A%5B%22295%22%5D
TpEACTaB/ICHIM B 9%2C%22school ClassIds%22%3A%2211%22
Oouronorun
bubmoreka ITOK HoyToyk,
9 MUKpO3BOMIOLUA U 14 ) https://lib.myschool.edu.ru/market?filters=% MYJIbTUMeINMHBIN
eé pe3y/IbTaThl 22subjectlds%22%3A%5B%22295%22%5D 3KpaH
%2C%?22schoolClasslds%22%3A%2211%22
Bubsmoteka [JOK HoyToyk,
3 Makpo3BosoLus U 6 https://lib.myschool.edu.ru/market?filters=% MYJIbTUMeINMHBIN
eé pe3y/bTarThl 22subjectlds%22%3A%5B%22295%22%5D | 3KpaH
%2C%?22schoolClassIds%22%3A%2211%22
TIpoucxoxKeHye i BH6HHOTeKa LIOK ' HoyToyk, o
4 ASBITHE SKUBHI Ha 15 15 https://lib.myschool.edu.ru/market?filters=% MYJIbTUMeINMHBIN
g ) 22subjectlds%22%3A%5B%22295%22%5D 9KpaH
eme 9%2C%22school ClassIds%22%3A%2211%22
HoyT0yxk,
I Bubmmoteka [JOK MYJIbTUMeTUAHBIN
POUCXOXKEHUE ] ]
5 LeIIOBEKA 10 1 https://lib.myschool.edu.ru/market?filters=% 9KpaH
22subjectlds%22%3A%5B%22295%22%5D [Tudposas mabopatopus
dHTPOIIOTEHES %2C%22schoolClasslds%22%3A%2211%22 | B KOMIL/IeKTal[AX
«Du3uonorus»
6 OKOJIOrHsl — HayKa 3 05 Bubmoreka LIOK HoyTOyk,
0 ) https://lib.myschool.edu.ru/market?filters=% MYJIbTUMeAUIHBIA
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B3aMMOOTHOIIIEHUSX 22subjectlds%22%3A%5B%22295%22%5D 9KpaH.
OpraHu3MOB U %2C%22schoolClassIds%22%3A%2211%22 | TIudpoas nabopatopus
HaJ|0praHu3MeHHbIX B KOMILIeKTallUN
CHCTEM C «DKOJIOTUSI»
OKpYy’KarolLen
cpefou
HoyToyk,
bubmoreka ITOK My/JIbTUMeIUHbBIN
7 Opranusmel 1 cpeza 9 15 https://lib.myschool.edu.ru/market?filters=% 3KpaH
obuTaHus ’ 22subjectlds%22%3A%5B%22295%22%5D Lindpoast mabopatopust
%2C%22schoolClasslds%22%3A%2211%22 = B KOMITIEKTal[lX
«DKOIOTrUs»
HoyToyk,
bubmoreka ITOK My/JbTUMeIUAHbBIN
8 OKOJIOTUS BUJIOB U 9 0.5 https://lib.myschool.edu.ru/market?filters=% 9KpaH
TOMYJISALIUA ) 22subjectlds%22%3A%5B%22295%22%5D Liucdporast mabopatopust
%2C%22schoolClasslds%22%3A%2211%22 B KOMIUIEKTAI[UH
«DKOIOTUs»
HoyToyk,
OKornorust Bubsmoteka [JOK MYJTbTUMETUAHBINA
9 coo0I111eCTB. 12 0.5 https://lib.myschool.edu.ru/market?filters=% 9KpaH
JKOJIOTUYeCKre ' 22subjectlds%22%3A%5B%22295%22%5D LTudposas maboparopus
CHUCTEeMBbI %2C%22schoolClasslds%22%3A%2211%22 | B KOMILIeKTal[AX
«DKOIOTUs»
HoyT0yxk,
Buocdepa — Bubmoreka [JOK MYJIbTUMEIUAHBINA
10 " 6 https://lib.myschool.edu.ru/market?filters=% 9KpaH.
22subjectlds%22%3A%5B%22295%22%5D Lincdpoas nabopatopus
JKocHCcTEMA %2C%22schoolClasslds%22%3A%2211%22 = B KOMILIeKTal[uu
«DKOIOTUs»
11 YenoBek u 6 Bbubmoreka ITOK [Tudposas nabopatopus
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OKpy»Karolas cpeja https://lib.myschool.edu.ru/market?filters=% B KOMIL/IeKTaL|ux
22subjectlds%22%3A%5B%22295%22%5D «DKOJIOTUSI»
%2C%?22schoolClasslds%22%3A%2211%22
12 Pe3epBHOe Bpems 8
OBIIEE KOJIMYECTBO
YACOBIIO 102 7.5

[TPOI'PAMME
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4. CPEJCTBA OBYYEHUSA N BOCIIMTAHHUA OEHTPA
OBPA30BAHNA ECTECTBEHHO-HAYUYHOH 1
TEXHOJIOTUYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA»

MatepuanbHO-TexHHYecKasi 0a3a 1ieHTpa «Touka pocTa» BK/IOUYaeT B
cebss 1mdpoBeie nmaboparopry, HabOpPbI KIaCCUUYECKOTO O0OpYyIOBaHUS /ISt
TIpOBe/ieHUs1 OMOIOrMUecKoro TMpakTUKyMa, B TOM UHCJ/Ie C HCIO/b30BaHUEM
MUKPOCKOTIOB. L{udpoBbie sabopatopuu B KOMIUIeKTaluu «buosorvs»,
«2Konorus», ®uUsnonorus» Cofep)kar Kak WHAWBU[ya/bHble AAaTUUKH, TaK U
noBTOpsitoiecsi. Hanmvuue mof0OHBIX MOBTOPSIIOIIUXCST JaTUMKOB PaCIIUpsieT
BO3MO>XXHOCTH Telarora o opraHv3aiyy 1abopaTopHOro MpakTUKyMa.

HaTunku U JOTIOJTHUTEe TbHbIE Marepuasbl (mepexoiHUKH,
YyBCTBUTE/IbHbIE 3/IEMEHThI, METOJUUeCKre MaTepuasbl, 3apsilHoe yCTPOWCTBO
U [p.) KOMIUIEKTYIOTCSI B KOPOOKHM-ueMoOZiaHbl. B KomruiekTe IM(POBBIX
nabopaTopuii cofiepKaTcsi MyIbTUATUMKHA U MOHOZATUMKH.

MyabTUAATUMK 1O 3KOJOTMM  TI03BOJIIeT U3MepATb  C/ieAyrollre
roKa3aTe/d: BOAOPO/HBIM TIOKa3aTesb BOAHBIX Cpejl, KOHLIeHTpaluu HUTpart-
VOHOB W XJIOPU[I-MOHOB, 3/IEKTPONPOBOAHOCTb, BJ/I&YKHOCTh, OCBELLEHHOCT,
TeMIlepaTypy OKpYy)Karollled cpefibl, TeMIlepaTypy pacTBOPOB, PAacTBOPOB U
TBEP/BIX TeJl.

MynbTUAATUMK TI0 (DU3MOJIOTHM T03BOJISIET OMNpeJeNsiTh apTepuaabHOe
JlaBjieHue, MyJibC, TeMIlepaTypy TeJia, YaCTOTY AbIXaHUsl, yCKOPeHUe IBUKeHUsI.

JlaTuvK 37eKTPONpPOBOJMMOCTU — TpefHa3HaueH [J/s1 perucTrpanuv u
V3MepeHUs y/e/IbHOM 3/IeKTPOMPOBOJHOCTU >XUAKWUX Cpell, B TOM 4YuC/Ie U
BOJHBIX PAacTBOpPOB BelllecTB. [IprMeHsieTcsi MpU W3yuyeHHWH XapaKTePUCTUK
BO/JHBIX PACTBOPOB, B TOM UKMCJ/Ie TTIOUBEHHbIX BBITSDKEK.

JlaTuvK OCBEIIEHHOCTH — W3MepsieT YPOBEeHb OCBEILeHHOCTH U 00/1aziaeT
CTIeKTpa/lbHOM ~ UYBCTBUTE/ILHOCTBIO ~ OJIM3KOM K UyBCTBUTEBHOCTU
yesioBeyeckoro rusasa. JwuamasoH wusmepenus: or 0 pmo 188 000 sk.
OTHOCHUTe/bHAsE TOrPelHOCTh: 15 %. [lnana3oH pabounx AjuH BojH: oT 350 70
780 HM.

JlaTuvK TeMriepaTypbl OKpYy)Katollleid Cpe/ibl — M3MepsieT TeMIlepaTypy
BO3JYLIHOW cpefpl. [laTuMK OCHAleH BBIHOCHBIM U  T[epMeTUYHbIM
TemriepaTypHbIM 30H/IOM, YCTOMUMBBIM K JIabOpaTOpHbIM peareHTaM. [Iuaria3oH
u3mepenni ot —40 go +180 ° C.

JlaTuvK TemMriepaTypbl paCTBOPOB — U3MepsieT TeMIiepaTypy pacTBOPOB U
chinyurx Tes. OcHallleH BEIHOCHBIM M FepMeTUYHbIM TeMriepaTypPHbIM 30H/IOM,



yCTOMUMBLIM K /1abopaTopHbIM peareHTaMm [Iuama3oH usMepeHuii ot —40 10
+180 ° C.

[aTuvkK TemriepaTypbl TepMOIIapHbIA [peJHa3HaueH [Jjis W3MepeHus
temriepatyp g0 900. Mcrmosib3yeTcsi TIpU BBITIOJIHEHUH PAbOT, CBSI3aHHBIX C
V3MepeHreM TeMIleparyp IUIaB/eHUsI M Pa3/io’KeHHs BelleCTB, a Takxke [
V3MepeHUs TeMrepaTypbl B 5K30TePMHAYECKUX TIPoLieccax.

JlaTuMK 3ByKa — M3MepsieT YPOBEHb IIIYMOB B OKPY>Karolllel cpefie U Mpu
OLleHKe I11yMOTIOT/IOIIAoIIUX U3015TOPoB. [InHaMuyeckui Auaria3zoH: ot 30 7o
130 ab. YacToTHbii guana3oH: oT 50 I'ty go 8 KI'.

HNatunk pH — npeiHa3HayeH [/11 U3MepeHHs BOJOPOJHOr0 MoKasare/isi B
BOJHBIX pacTBopax. /Inama3oH usmepenust pH: ot 0 mo 14. Paspeuienue: 0,01
pH. uana3on pabounx temrepatyp: ot 10 g0 80 °C. [ImMHa U3MepUTeIbHOTO
snekTpoga: 140 mm. VMcrnonb3yercd Ajsi ©3MepeHUsl BOJOPOJHOTO IOKa3aTesst
BOZJHBIX PacTBOPOB, B Pa3/IMUHBIX HCC/IeJOBAaHUSIX OOBEKTOB OKpY’Karollei
cpenpbl.



