PaGouasi nporpamma
yueOHoro npeamera «buosiorus»
(Yriry0JieHHBIH YPOBEHBD)
10-11 kanace

1. Ilianupyemsble pe3yJabTaThbl
1.1.JIu4HOCTHBIE Pe3yJabTAThI

®dI'OC COO ycranaBiuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS OOYYAIOMIMMHUCS IMPOTPaMM
cpeaHero o0Iiero o0pa3oBaHus: TUYHOCTHBIC, METAIIPEMETHBIC U IPEIMETHBIE.

B cTpyKkType JIMYHOCTHBIX pe3ylIbTaTOB OCBOEHUS MPOTrpaMMbl 110 OWOJIOTHH BbIIETICHBI CIEAYIONINe
COCTABJISIIOLIME. OCO3HAHHWE OO0YYarOIIMMUCA POCCUMCKOW TIpaKIAHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO,  CAMOCTOSITEJIBHOCTH U CaMOONPENENCHUIO, Haluuue  momugayuu X OOyUEHUIO
Ouosoruu, yenenanpasieHHoe pazéumue BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KIFOUEBBIX
[EHHOCTEH W  HUCTOPUYECKHX  TpaJAuLUNA  pa3BUTUS  OHOJOTUYECKOrO  3HAHHS, 20MOBHOCHb U
CcnocoboHocmsb 00YJaIOIUXCS  PYKOBOACTBOBAaTbCS B CBOCH JIEATENIBHOCTH  IIEHHOCTHO-CMBICJIOBBIMHU
YCTaHOBKAMH, OPUCYIIUMHU CUCTEME OHMOJIOTrMYECKOro o0Opa3oBaHus, Haluyue
npagoCco3HaHUs FIKOJIOTUYECKOMN KYIbTYPbl, CHOCOOHOCMU CMABUMb LIETN U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MMPOTPAMMbI IO OMOJIOTUU JIOCTUTAIOTCS B €AMHCTBE y4eOHOW U
BOCITUTATEILHON JEATEIHLHOCTH B COOTBETCTBUU C TPAJUIMOHHBIMA POCCHHCKUMH COLIMOKYJIbTYPHBIMU,
UCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMU, IPUHITHIMU B OOLIECTBE MPaBHJIaMU U HOpMaMHU
NOBEJICHUS W CIOCOOCTBYIOT TPOIIECCAM CaMOIIO3HAHHsSI, CAMOBOCIIUTAHHS WM CaMOPA3BUTHSA, Pa3BHTHUS
BHYTPEHHEH MO3UINH JTUYHOCTH, MATPUOTU3MA U YBAXKEHHS K 3aKOHY U IPABOIMOPSIKY, YEIOBEKY Tpyada U
CTapiieMy TOKOJICHUIO, B3aMMHOIO YBaKCHHS, OEpEKHOT0 OTHOIICHHS K KyJbTYPHOMY HACJIEIUI0 U
TpaauLKsSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit deneparuu, npupoje U OKpyxKarolien cpee.

JIM9HOCTHBIE PE3yIbTaThl OCBOCHHUS yUeOHOTO mpeaMeTa « buosIoTus» AOKHBI OTpakaTh TOTOBHOCTH
U CHOCOOHOCTh OOyYaromuxcss pyKOBOACTBOBAaTHCA CHOPMHPOBAHHOW BHYTPEHHEH MO3MIMEH JIHUYHOCTH,
CHUCTEMON IIEHHOCTHBIX OpPHUEHTAIMM, TO3UTHUBHBIX BHYTPEHHUX YyOEXKICHHH, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO O0OIleCTBa, pacIIMpeHHe IHKU3HEHHOTO OIbITa W OMbITa
JESATETLHOCTH B TIPOLIECCE pealn3allid OCHOBHBIX HAIPABICHUW BOCIUTATEIHHOW NEATETbHOCTH, B TOM
YUCJIE B YaCTHU:

1) rpakaaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIUU 00YYAIOIIErocss Kak aKTHBHOT'O M OTBETCTBEHHOTO WJIeHA
POCCHICKOTO 00IIIEeCTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00s13aHHOCTEH, YBaXKEHHUE 3aKOHA U MTPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATEIHHOCTH MPU CO3AAHUH y4E€OHBIX MPOEKTOB, PEIICHUU
yueOHBIX M MMO3HABATEIbHBIX 33/1a4, BHITOIHEHUU OUOJIIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPENENSATh COOCTBEHHYIO MO3HUIMIO 110 OTHOLIEHUIO K SBJIEHUSIM COBPEMEHHOM >KU3HU
1 OOBSICHATH €€;

YMEHHUE YYUTHIBATh B CBOUX JCHCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOICUCTBUS JTIOJIEH C
pa3HbIMH YOKACHUSIMH, KYJIbTYPHBIMU [ICHHOCTSIMHU M COITHAIBHBIM TTOJ0KEHHUEM;

TOTOBHOCTH K COTPYAHUYECTBY B IPOIIECCE COBMECTHOTO BBIMOTHEHUSI yU€OHBIX, TTO3HABATEIBHBIX U
UCCJIEIOBATENLCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHUSI K MHEHHUIO OMIMOHEHTOB MPU OOCYX JACHUH CIIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO CO/IEPIKAHMUS;

TOTOBHOCTh K T'YMaHUTapHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS .

c(hOPMUPOBAHHOCTh POCCHMCKON TPaKTAHCKOW WACHTHUYHOCTH, MATPUOTHU3MA, YBAKECHHSI K CBOEMY
HapoJdy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHON, ropaocTH 3a CBOM Kpai, cBOIO PoavHY, CBOM SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOAIIEE MHOTOHAIIMOHATIBLHOTO Hapoia Poccuu;

IIEHHOCTHOE OTHOIIEHHUE K MPUPOTHOMY HACIIEIUIO U MMAMSITHUKAM MPUPOJIBI, TOCTHX)EeHUsIM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ, POCCUMCKUX YUYEHBIX B CTAHOBJIEHWE U pa3BUTHE OHOJIOTHH,
MOHMMAaHUs 3HA4YeHUs OWONIOTHM B TIO3HAHMM 3aKOHOB MPUPOJBI, B KU3HU YEIOBEKA U COBPEMEHHOTO
00111eCTBa;



uaeitHas yoexKIEHHOCTh, TOTOBHOCTh K CIIY)KE€HHIO M 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/1a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TNPUHUMATh OCO3HAHHBIC pEIICHHs, OPHEHTUPYSICH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOUM POAUTEINSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIMAMU HapooB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIOYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
cropTa, Tpy/Ja, 0OIeCTBEHHbBIX OTHOIICHU;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPDQXXEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) pusuueckoro BoOCHUTAHHUS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbSI M HSMOIMOHAJILHOIO
Os1aronosyqus:

MOHMMaHWE M peanu3alus 370poBOro u Oe3omacHOro obpa3a >KM3HM (340pPOBOE MHUTAHUE,
COOJTIO/ICHNE TUTUEHUYECKUX MPAaBHI U HOPM, COAJTAHCUPOBAHHBIA PEXUM 3aHATHNA W OTIBIXA, PETYJISIpHAsS
dusnyeckass aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY
($u3NYECKOMY U IICUXUYECKOMY 37]0POBbIO;

MOHMMAaHUE [EHHOCTU MPaBHJ WHAMBUAYAJILHOTO M KOJUIEKTUBHOTO O€30MacHOrO MOBEICHUS B
CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;

OCO3HaHUE TOCJIEICTBUN U HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB,
KYpeHUs);

6) TPy/10BOTO BOCIIUTAHUS S

TOTOBHOCTb K TPYAY, OCO3HAaHUE LIEHHOCTU MacTepPCTBa, TPYJ0II00HE;

TOTOBHOCTh K AKTHUBHOM JESATENBHOCTH TEXHOJIOIMYECKOM M COIMAJIbHOW HANPaBICEHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIOIHSITH TaKylO AESITEIbHOCTD;

UHTEpEC K Pa3Iu4HbIM chepaM npodeccHoHaNbHON AeITeNbHOCTH, YMEHHE COBEpLIATh OCO3HAHHBIN
BbIOOp Oyayiel npodeccuu U peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO HA MPOTSHKEHUU BCEH KHU3HM;

7) IKOJIOTHYECKOTO BOCTIUTAHUSI:

HKOJIOTHYECKHU I1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK UCTOYHHKY >KU3HU Ha 3emJiie, OCHOBE €&
CYIIECTBOBAHMUS;

MIOBBIIIEHUE YPOBHS IKOJIOTMYECKON KYJIbTYpBhl: IPHUOOPETEHUE OMbITA MJIAHUPOBAHUS MOCTYIKOB U
OLICHKH MX BO3MO>KHBIX MOCIIEACTBUM JIsl OKPYXKAIOLIEH cpeibl;

0CO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX pelIeHus;

CIIOCOOHOCTh HCHOJB30BaTh NpHOOpeTaeMble MPU H3YYEHUU OHMOJIOTMM 3HAaHUS W YMEHUs NpuU
peleHny npo0seM, CBSI3aHHBIX C pallMOHAIBHBIM MPUPOIONOIb30BaHUEM (COOIIOIEHNE MTPABUI MTOBEIEHUS
B IpUPOJE, HANpaBIEHHBIX HA COXpPAaHEHHE pPABHOBECHS B JKOCHCTEMaX, OXpaHy BHUJOB, 3KOCHCTEM,
ouochepsi);

AKTUBHOE HENPUATUE ACHCTBUHN, MNPUHOCSIIIUMX BPEA OKPYXKAIOIIEH NPUPOJHON Ccpele, yMEHHUe
IPOTHO3UPOBATh HEOJIArONPHUATHBIE HKOJOTHYECKHE TIIOCIEACTBUS TMPEANPUHUMAEMbIX JCHCTBUH U
peoTBpallaTh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKONW KYJIBTYpbI, ONbITA AEATEIbHOCTU
9KOJIOTMYECKON HamnpaBJI€HHOCTH, YMEHHUSI PYKOBOJACTBOBATHCA MU B IO3HABATEIbHOW, KOMMYHHUKATUBHON
U COLUAJIbHOM NPAKTHKE, TOTOBHOCTM K YYacTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3SKOJIOIMYECKON
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 TIO3HAHUS

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
0O0IIeCTBEHHOHN MPAKTUKHU, OCHOBAHHOT'O HAa JIMAJIOTe KYJIbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MeCTa
B MOJIUKYJIBTYPHOM MHPE;

COBEpILICHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOM KYJIBTYpPbl KaK CPEACTBA B3aUMOJEHUCTBUS MEXKIY
JIOJIBMH U TTO3HAHUS MUDA;



MMOHUMaHKE CIIeUPUKN OMOJIOTHH KaK HayKH, OCO3HAHHS €€ PO B (POPMHPOBAHUU PALMOHATIBHOTO
HAYyYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO TPEICTABICHUS 00 OKPYKAIOIIeM MHpE KaK O EIUHCTBE
NpUPOIBI, YeJOoBeKa M OOIIecTBa, B IO3HAHUHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHHH TMpo0ieM
COXpaHEHHUSI TPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUHM ISl COBPEMEHHOW NMBWIIM3AIMU: OOECIICYCHHUS HOBOTO
YPOBHSI Pa3BUTHS MEIUIIUHBI, CO3/IaHUE MEPCICKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh PECYpPCHBIE
npoOJIeMbl Pa3BUTHS YEIIOBEUECTBA, MOMCKA IMyTEeW BBIXOJA W3 TIOOAIBHBIX SKOJOTHYECKHX IMPOOJIEM U
obecrnievueHus epexo/ia K YCTOWYUBOMY Pa3BUTHIO, PAIMOHATFHOMY HCITOJIb30BAHHUIO MIPUPOJIHBIX PECYPCOB
1 GOPMHUPOBAHUIO HOBBIX CTaHJAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B MOTYYCHHH OHMOJIOTUYCCKUX 3HAHHWM B IIEJISX MOBBIMICHUS OOIICH KyIbTYpPHI,
€CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH, KaK COCTaBHOM 4acTh ()yHKIIMOHAJIBHON IPaMOTHOCTH OOYYaIOIIMXCS,
dbopMupyeMoii Ipu U3ydeHUU OUOJIOTHH;

MMOHMMaHKUE CYINIHOCTH METOJIOB IMO3HAHWs, MCIIOJNB3YEMbIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTH
UCIIONIb30BaTh TIOJydacMble 3HAHUS Ui aHAlM3a W OOBSICHCHHS SBICHUH OKPYKAIOMIEro MHpa U
NPOMCXOJSIINX B HEM H3MCHEHUH, YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKJIFOUYCHUS HA OCHOBE HAay4YHBIX (haKTOB
Y UMEIOIIMXCS JAHHBIX C IO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIOJb30BaTh OWOJOTHYECKUE 3HAHUS Ui PEUIeHUs NpolieM B
PEATBbHBIX KU3HCHHBIX CUTYAIUsX,

OCO3HAaHHME IICHHOCTH HAy4yHOW JIEATEIILHOCTH, TOTOBHOCTh OCYILIECTBIISATH TPOCKTHYH U
HCCJICJIOBATEIILCKYIO ACSITSIIbHOCTh HHIUBUAYAITBHO U B TPYIIIIE;

TOTOBHOCTh W CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M caMOOOpa30BaHUIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUU C KU3HCHHBIMH ITOTPEOHOCTSIMH.

1.2. MeTanpeaMeTHbIe pe3yJbTAThI

MeTtanpeameTHble pe3yJbTaThl OCBOCHHS yuyeOHOro npeamera «buonorus BKIIOYAIOT: 3HAaYMMbIE
s (OpPMHUpPOBaHMSI ~ MUPOBO33pEHUs  OOyYalOIIMXCS — MEXAUCLUIUIMHAPHBIE  (MEXIIPEIMETHbIC)
oOIIeHAyYHBIE TOHATHS, OTPAKAIOMIME IEIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CIEHU(PHKY METOIO0B
[O3HAHUS, HCIOJb3YyEeMBbIX B E€CTECTBEHHBIX HayKax (BELECTBO, SHEpIus, SBJIEHUE, IPOILECC, CUCTEMA,
HayyHbld (aKT, NPUHIMUN, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIelOBaHUE, HAOIIOACHHE,
U3MEpEeHue, SKCIEpUMEHT U JApYyrue); YyHHUBEpCajdbHble yueOHble JeHCTBHS  (TO3HaBaTeJbHBIE,
KOMMYHUKaTHBHbBIE, PETYISTUBHBIE), oOecrneunBarone GopMUpoBaHue (PYHKIUMOHAIBLHOW IPaMOTHOCTH U
COLMAIBHOW KOMIIETEHIIMH OOYYaIOIIMXCs; CHOCOOHOCTh OOYYalOUIMXCS HCHOJIb30BaTh OCBOEHHBIE
MEXIUCUUIUIMHAPHBIE, MHMPOBO33PEHUYECKME 3HAaHWA W  yHUBEpcalbHble ydeOHbIE JEWCTBUS B
MIO3HABATEJILHOM U COLMAIbHON MPaKTHKE.

B pesynbpTaTe u3yueHuss OMOJIOTMM HAa YPOBHE CPEIHET0 OO0IIero oO0pa3oBaHUsS y 0O0YyYaromerocs
Oyayr cdopMHpOBaHbl I[O3HABATENbHbIE YHUBEpCAlbHble Yy4yeOHble JIEHCTBHS, KOMMYHHUKATHUBHBIE
YHHMBEpCalbHble y4YeOHbIE JEWCTBUS, DPETYJIATHUBHbIE YHUBEpCAJbHbIE YyueOHBIE JAEWCTBUS, COBMECTHAs
NeSITebHOCTbD.

MertanpeameTHble pe3yJbTaThl OCBOEHMSI MPOTpaMMbl CPEIHEr0 OO0IIEro O0O0pa30BaHUS JIOJIKHBI
OTpakaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYIIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

UCMOJb30BaTh TPU OCBOEGHUHM 3HAaHUM MPHEMBI JIOTMYECKOTO MBIIICHUA (aHanM3a, CHHTE3a,
CpaBHEHHUs, Kiaccu(puKaluu, 000OIIEHUs), paCKpPhIBaTh CMBICI OMOJIOTMYECKUX MOHATUHN (BBIAEISATH UX
XapaKkTepHble MPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMH ITOHATHUIMN);

OTIpeICIIATh LENU JEeSTEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUHM HUX JIOCTHXKEHHUS, COOTHOCHUTH
PE3yIBTaThl AEATEIBHOCTH C IOCTABIEHHBIMU LIENSMU;

HCIOJIb30BaTh OMOJOTHYECKHE MOHATHS ISl OObsICHEHUS (PAKTOB U SBJICHUH KUBOW MPUPOIBL;

CTPOUTH JIOTMUECKHE PpacCYXJEHHUs (MHIYKTUBHBIC, JICIyKTUBHbIE, I10 aHAJOTHH), BBISIBIAThH
3aKOHOMEPHOCTH U IIPOTUBOPEYUS B paCCMaTPUBAEMBbIX SIBJICHUSAX, (POPMYIHPOBATH BBIBOJbI U 3aKIIIOUECHHUS;



MPUMEHATh CXEMHO-MOJICIIbHBIE CPEJICTBA VISl TIPEICTABIICHHSI CYIIIECTBEHHBIX CBS3€H M OTHOIICHUHN
B U3Yy4aeMbIX OMOJOTHYECKHX O0BEKTaX, a TAaK)Ke MPOTHBOPEUUN PAa3HOTO PO, BHISIBICHHBIX B PA3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHHUKAX;

pa3pabarhiBaTh IUIAaH PEHICHUS TPOOJEMBbI C Yy4ETOM aHaluu3a HWMEIONIMXCS MaTepUaIbHBIX H
HEMaTepHAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JACSATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IEJSIM, OLEHUBATH
PHUCKH TOCTIEACTBUHN ACATCIBHOCTH;

KOOPJIUHUPOBAThH U BBIIOJIHATH Pa0OTy B YCIOBHUSX PEATBHOTO, BUPTYaThHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICHCTBU;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE IEHCTBHS:

BIIQJICTh HaBBIKAMHU Y4e€OHO-HUCCIIEIOBATEIbCKON U MTPOSKTHOM JEATeTbHOCTH, HABBIKAMY Pa3pEIICHUS
po0JIeM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METOJOB PEHICHUs MPaKTUYECKHX
3a/1a4, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMUS;

HCIIOIh30BaTh Pa3UYHbIC BUJIbI IEATEILHOCTH TI0 MOJYYCHUIO HOBOTO 3HAHMS, €T0 MHTEPIIPETAIUH,
npeoOpa3oBaHUI0O M TMPHUMEHCHHUIO B YYEOHBIX CHTYyallMsX, B TOM YHCIE MPU CO3TAHUH Y4YEOHBIX U
COITMAIBHBIX TIPOCKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIUICHUS, BJIaICTh HAYYHOW TEPMUHOJIOTUEH, KITFOUCBBIMU TTOHATUSIMUA
1 METOJaMHU;

CTaBUTHh U (POPMYIUPOBATH COOCTBCHHBIC 33/1a4U B 00pa30BATECILHON NESATEILHOCTH U JKU3HEHHBIX
CUTYaIUsX;

BBISIBIIATh NPUUMHHO-CIICACTBEHHBIC CBSI3U W aKTyaJIM3UPOBATh 3ajady, BBIABUTATh TUIOTE3Yy €&
pelleHus, HaXOAUTh apTyMEHTHI JJIs JOKa3aTeIbCTBAa CBOMX YTBEPKACHHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJE PEIICHUS 3aJaud pPe3yabTaThbl, KPUTUYECKH OLEHUBATh HX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh  IEJICHANPABIICHHBI TIOMCK TIEPEHOCAa CPEACTB M CIOCOOOB  ICHCTBHS B
npohecCHOHANBHYIO CPey;

YMETh NMEPEHOCHUTH 3HAHUS B MIO3HABATEIBHYIO M ITPAKTUUYECKYIO 00JIACTH KUZHEACSITEIILHOCTH;

yYMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJIEH, MpeJIaraTh OPUTHHAIBHBIC TMOIXOJbI U PEHICHUs, CTaBUTh MPOOJIEMBbI U
3a/1auu, JOIMYCKAIOIINE AlIbTePHATUBHBIC PEIICHMUS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHMKAX WH(pOpManuu (TEKCTe y4eOHOro mocoOus, HaydHO-
MOMYJISIPHON JTUTEpAType, OMOJOTUUECKUX CJIOBAPSX M CIPABOYHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B
WuTepHere), aHanu3upoBaTh HHOOPMALMIO Pa3TUYHBIX BHJAOB U (OPM MPEICTaBICHHS, KPUTUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(dbopMynHUpoBaTh 3aPOCHl U MPUMEHSTH Pa3INYHbIe METOABI MPH MOUCKE M OTOOpE OHOIOTHYeCKOn
nHpopmaIu, HeoOX0AUMOM TSI BBIMTOJTHEHUST yUeOHBIX 3a/1a4;

npuodperaTh OIIBIT HCTIOIb30BaHUS UH(}OPMaIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTH,
COBEPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO UCIIOIB30BAHUS PA3IMYHBIX IOMCKOBBIX CHUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANBbHYIO (hOpMYy MpeAcTaBleHus Ouonornueckoil uHpopmanuu
(cxembl, TpaduKH, AUarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

HCIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CPENCTBA Mpu paboTe ¢ Omonmornyeckoil WHGOpMALIHUEH:
MPUMEHATh XUMUYECKHEe, (U3NYECKHEe W MaTeMaTHYECKHWE 3HAKH M CHUMBOJIBI, (OopMyInbl, abOpeBHarypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BLIBATh 3HAKOBO-CUMBOJINYECKHIE CPEJICTBA HATTISAHOCTH;

BIIQJIETh HABBIKAMHU PACIIO3HABAHUA M 3alUTHl HHGOpMAuK, WHOOPMAIMOHHOW OE30MacHOCTH
JTAYHOCTH.

OBJ1ajieHUe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH J€fiCTBHSIMHU:

1) oO1enmue:

OCYILIECTBIISATh KOMMYHHKAI[Md BO BCEX cdepax >XKM3HHM, aKTHBHO Y4YacTBOBaTh B JHANOre WM
JIMCKYCCHU TIO CYIIECTBY OOCYKIaeMOil TeMbl (yMEHHE 3a/1aBaTh BOIMPOCHI, BBICKA3bIBATH CY)KIACHHS
OTHOCHUTEJIPHO BBITIOJIHCHUS IPEAIaracMoi 3a/laudl, yYUTHIBATH MHTEPECHl U COTNIACOBAHHOCThH TMO3MIUI
APYTHX YYaCTHUKOB JHATIOTa WITH AUCKYCCHN);



pacrno3HaBaTh HeBepOalibHble CpEACTBa OOIIEHUS, MOHMMAaTh 3HAYEHHE COIMAJIbHBIX 3HAKOB,
IPENOCHIIIOK BOZHUKHOBEHUS! KOH(DIMKTHBIX CUTYalluid, YMETh CMATYaTh KOH(DIMKTHI M BECTH IEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH crioco0aMu OOUICHHUS W B3aUMOJECHCTBHUS, MOHHMMATh HAaMEPEHHUS JPYrHX
JFO/IeH, IPOSIBIISATh YBAKUTEIBHOE OTHOIICHUE K COOECEHUKY M B KOPPEKTHOM hopme hopMynupoBaTh CBOU
BO3PaKEHUS;

Pa3BEPHYTO M JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOJIB30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) COBMeCTHAsI 1eSiITeJIbHOCTD:

MIOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW M WHAWBUAYAJIbHOM paOOTHI MpPU PELICHUU
OMOJIOTHYECKOW  MpoOJieMbl, OOOCHOBBIBAaTh  HEOOXOJUMOCTh  IPHUMEHEHHUs  TPYIIOBBIX  (opM
B3aMMO/ICHCTBUS NIPU PELICHNN Y4eOHOU 3a1a4H;

BBIOMpATh TEMATUKY U METOJAbl COBMECTHBIX JEUCTBUN ¢ YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEN
Ka)XJIOTO 4JIeHa KOJJICKTUBA,;

MPUHUMATD 1IeJId COBMECTHOU NI€ATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JACUCTBUA MO €€
JOCTUKEHUIO: COCTaBIATh IUIAH JNEHCTBUH, pacpelessaTh poju ¢ yYETOM MHEHUN yYaCTHUKOB, OOCYXIaTh
pe3yJbTaThl COBMECTHOM pabOThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa M KaXJIOTrO YYaCTHHKA KOMAaHIbl B OOLIMI pe3ynbTaT IIo
pa3pabOoTaHHBIM KPUTEPUSIM;

IpeJyIarath HOBbIC IPOCKTHI, OLIEHUBATh HJICH C TIO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, MPAKTHYECKON
3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETHUECKOE IIOBEACHHUE B pA3IMYHBIX CHTYalUsAX, HPOSIBIISATH
TBOPYECTBO U BOOOPaKEHUE, ObITh NHUITUATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

1) camoopraHu3anus:

WCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS JI BBIABICHUS MPOOJIEM U UX PEIICHUS B KU3HEHHBIX U
y4€OHBIX CUTYalUsX;

BBIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUU IIEJIEBbIE M CMBICJIOBBIC YCTAHOBKH B CBOUX JEHCTBHSIX
Y IIOCTYIIKaX 110 OTHOLIEHUIO K KMBOW IPUPOJIE, CBOEMY 3J0POBBIO U 3JJ0POBBIO OKPYKAIOLINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO AESITEIbHOCTD, BBIBISATH MPOOJIEMbI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4K B 00pa30BaTEIbHOMN AESITEIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH peIIeHUs MpoOjieMbl C Y4ETOM MMEIOLIUXCS PEeCcCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH1 y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOcOOCTBOBaTh (HOPMUPOBAHUIO U IMPOSBICHUIO IIUPOKOM 3pYIUIMU B Pa3HBIX OOJIACTSIX 3HAHUH,
MOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPO.Ib:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE
pE3yJIBTAaTOB LIETAM;

BJIaJIETh HAaBbIKAMHU [103HABATEIbHOW pe(iekcun Kak OCO3HAHMS COBEpUIaeMbIX JEHCTBUI U
MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB M OCHOBAHHM, UCIOIb30BaTh MPUEMBI pedIeKCUN I OLIEHKU
CUTYyalluH, BBIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

3) npuHATHE cedsi U APYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yNIbTaTOB AECATEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIUOKU;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

1.3. IIpeameTHBbIE pe3ybTAThI

[IpenMeTHBIC pe3yabTaThl OCBOSHHS COEpKaHUs yueOHOro mpeamera «buonorus» Ha yramyOonéHHOM
YpOBHE OpHEHTHPOBaHbI Ha oOecnedyeHre MNpoPUIBLHOTO 00ydeHust oOydatonuxcst onomorun. OHU



BKJIIOYAIOT: crienupuyeckue A OMOJOTUU Hay4dHbIE 3HAHUS, YMEHUS U CHOCOOBI IEWCTBUN MO OCBOCHHUIO,
UHTEPIIPETAIMA U TPeoOpa30BaHUIO0 3HAHUN, BUABI JCATEIHLHOCTH IO TMOJNYYEHHUIO HOBBIX 3HAHUU M HX
IPUMEHEHHUI0O B pa3IMYHBIX Y4YeOHBIX, a TakKe€ B pEAIbHbIX JKM3HEHHBIX cuUTyauusx. [IpeamerHbie
pe3yJbTaThl MPEJACTABICHBI 110 TOJIaM U3YUYCHUSI.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS YydeOHOro mpeamera «buonorus» B 10 Kaacce NOTKHBI
OTpaXkaTh:

chOpPMUPOBAHHOCTh 3HAHUH O MeCTe€ U pOJIM OHOJIOTUM B CHCTEME EeCTECTBEHHBIX HayK, B
(OopMHpPOBAHNN €CTECTBEHHO-HAYYHON KaPTHHBI MUPA, B MIO3HAHUH 3aKOHOB MPHUPOJIBI U PELICHUH MPOOIEM
paloHaIbHOIO MIPUPOIONOIB30BaHUS, O BKIIAEe POCCUNCKHX U 3apYOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTUU;

BJIAJICHUE CHUCTEMOW OHMOJOTMYECKMX 3HAHHWH, KOTOpas BKIIOYAeT: OCHOBOIIOJArarolue
OHOJIOTHYECKHEe TEPMHUHBI U MOHATUS (3KU3Hb, KIIETKA, OPraHu3M, MeTaboIn3M, TOMEOCTa3, CaMOPeryJIsaLus,
CaMOBOCIIPOM3BEJICHHE, HACJEICTBEHHOCTh, M3MEHYMBOCTb, POCT W PAa3BHUTUE), OHOJOTUYECKHE TEOPHU
(knetounass teopusi T.IlIBanna, M. llIneitnena, P. BupxoBa, XpoMocOMHas TeOpHs HACJICICTBEHHOCTH
T. Moprana), yuyenus (H. M. BaBunoBa — 0 meHTpax MHOT0OOpaszus W MPOHMCXOXKACHUS KYyJIbTYPHBIX
pacTeHuii), 3aKOHbl (€AMHOOOpa3us TMOTOMKOB IEPBOrO TOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTrOo HacnenoBanus [. Menzaensa, roMoIorM4ecKuX psioB B HACIEACTBEHHOW u3MeHunBocty H.
. BaBuiioBa), mpHHITUIIEI (KOMILIEMEHTAPHOCTH ),

BJIQ/ICHUE OCHOBHBIMHM METOJIaMH HAy4yHOTO IIO3HAHMS, MCHOJIb3YEMbIX B OHOJOTMYECKHX
HCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAaHKE, U3MEPEHUE, HAOII0IeHIE, SKCIIEPHUMEHT);

YMEHHE BBIICISATh CYHIECTBEHHbIE NPU3HAKU: BHUPYCOB, KJIETOK IPOKApHUOT U  IYKapuoT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOUYHBIX OPTaHU3MOB, B TOM 4Hclie OakTepuil, rpuO0B, paCTCHUI, )KUBOTHBIX U
YeJIOBEKa, CTPOEHMSI OpPraHoB M CUCTEM OpraHoB pAacTeHHM, >UBOTHBIX, YEJOBEKa, IPOLIECCOB
KU3ZHEJEATEIIbHOCTH, MPOTEKAIONIMX B OpPraHM3Max pAcTeHHM, >KMBOTHBIX M YENOBEKa, OMOIOTHYECKUX
nporeccoB: oOMeHa BemiecTB (METa0OJM3M), MPEBpAIICHUS JHEPTrUH, OpOXKEHHS, aBTOTPOGHOTO U
reTepoTpoHOro THUIOB MNUTaHUS, (OTOCHHTE3a U XEMOCHHTE3a, MHTO03a, MeiHo3a, TaMeToreHesa,
AMOpuoreHe3a, MocT3MOPUOHANIBHOIO Pa3BUTHSA, PA3MHOXKEHUS, WHJMBUYaJIbHOIO Pa3BUTHS OpraHU3Ma
(oHTOrEHE3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3HCca, HCKYCCTBEHHOTO 0TOO0PA;

YMEHHE YCTaHaBJIMBAaTh B3aUMOCBS3M MEXKIY OPraHOMJaMU KIETKH U UX (PYHKIUSMHU, CTPOCHHEM
KJIETOK Pa3HbIX TKaHEH U UX QYHKIHUAMH, MEXKy OpraHaMu U CUCTEMaMU OPTaHOB Y PACTEHHM, KUBOTHBIX U
yeloBeka M UX (QYHKIMSIMH, MEXIy CHUCTEMaMHU OpPTraHoOB U HMX (YHKUMSAMH, MEXIYy dTanamMu oOMeHa
BEIIECTB, JTallaMU KJIETOYHOIO LMKJIA M JKU3HEHHBIX LUKJIOB OPraHU3MOB, 3TanamMM 3MOpPHOHAIBHOIO
Pa3BUTHSL, TEHOTUIIOM U ()€HOTUIIOM, (DEHOTUIIOM U (paKTOpaMu Cpeiibl OOUTaHUS;

YMEHHUE BBISBIATh OTJIMUUTENIbHbIE NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCII€ PACTEHUH, )KUBOTHBIX U
YeJI0BEeKa;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIME APTYMEHTBI, OMOIOTUYECKYI0 TEPMUHOIOTHIO U CUMBOJIMKY
JUISL TOKAa3aTeNbCTBA POJICTBA OPTaHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

yMEHHE pelarb OWOJIOTMYECKHUE 3a/laud, BBIABIATH INPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY
UCCJIETyeMbIMU OMOJIOTHYECKUMH TPOIIECCaMU U SIBJICHUSIMH, J€JIaTh BBIBOJABI M MPOTHO3bI HA OCHOBAaHUU
MIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH JaO0OpaTOpHbIE W MpakTUYecKue padoThl, cOOMIOIATh MpaBuiIa IpuU padore ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHE BbIIBUTaTh TUIIOTE3bI, IPOBEPATH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMU, GOPMYIUPYS 1IEJIb
MCCJIEJOBAHMSI, AaHAIIM3UPOBATh NIOJyUYEHHBIE PE3YJIbTAThl U JAEATh BBIBO/BI;

YMEHHE Y4acCTBOBaTh B Y4€OHO-HCCIIENOBATEIBLCKOM paboTe MO OMOJIOTHH, SKOJOTUA W MEIUIIUHE,
IPOBOIUMOM Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, M MyOIMYHO MPEICTABIATH MTOJyYeHHbBIE PE3yIbTaThl Ha
YUEHUYECKUX KOH(DEePEeHIHSIX;

YMEHHUE OLEHHBATh STHUYECKUE AaCIEKThl COBPEMEHHBIX HCCIENOBaHMA B 001acTu OHOJOTMH U
MEAMIMHBI (KJIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpaBICHHOE HW3MEHEHHE TIeHOMa U
CO3/1aHHE TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBJISITH OCO3HAHHBIN BBIOOP Oymaymied mpodeccHoHaTbHON ASITENHPHOCTH B 00J1aCTH
OMOJIOTMHU, MEUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIbCKOI0 XO3AHCTBA, MUILEBOM MPOMBIIUIEHHOCTH,
yrayOmsITh MO3HABATEIbHBIA HHTEPEC, HAIIPABJIEHHBIM Ha OCO3HAHHBIN BBIOOpP COOTBETCTBYIOMIEH Mpodeccun
U MIPOJIOJKEHNE OMOJIOTHYECKOT0 00pa30BaHusl B OPraHU3ALUAX CPEAHEr0 MPOPECCHOHATBHOIO U BBICIIETO
oOpazoBaHws.



[IpenMeTrHbie pe3yibTaThl OCBOGHHs yuyeOHOro mnpeamera «buonorusi» B 11 kaacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MecTeé W pOJIM OHOJIOTMH B CHUCTEME ECTECTBEHHBIX HayK, B
(GbopMUPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYyYHOW KapTUHBI MHpA, B IMO3HAHUU 3aKOHOB MPHUPOABI U
pEIICHNH JKOJOTHYECKUX TPOOJIEeM 4YEJIOBEUeCTBa, a TaKKe B PEIICHHH BOIPOCOB PALMOHAIBHOTO
IPUPOIONOIL30BaHus, U B ()OPMUPOBAHUU IIEHHOCTHOTO OTHOIICHMsSI K MPHPOJE, OOIIECTBY, YEIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIIAJCTh CUCTEMOWM OMOJOTMYECKUX 3HAHUM, KOTOPAasi BKJIIOYAET OIpe/eeHHs] U MOHUMaHue
CYIIHOCTH OCHOBOIIOJIAralOIIUX OHOJOTMYECKMX TEPMUHOB M MOHATUH (BHI, 3KOcHUcTeMa, Ouocdepa),
Ouosoruueckre Teopuu (dBoNoIMOHHAas Teopus Y. JlapBuHa, CHHTETHUYECKas TEOpHUS DBOJIOLUU), YUCHUS
(A. H. CeBepuoBa — 0 myTsiX M HampaBieHusix sBomtoruu, B.M. BepHaackoro — o Omocdepe), 3aKOHBI
(renernueckoro paBHoBecus JIx. Xapau u B. BaitHOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuiia
(muaumyma HO. JIubuxa, 3KONOrMYECKON mUpaMUIbl 3HEPruu), runoressl (rumoreza «vupa PHK»
V. I'mnGepra);

YMEHHE BJaJ€Th OCHOBHBIMH METOJAMH HAy4yHOTO IO3HAHMS, UCIOJb3YEMBIMU B OHMOJOTMYECKUX
UCCIIEIOBAHUSIX JKHUBBIX OOBEKTOB M HSKOCUCTEM (OMUCaHUE, M3MEpeHHe, HaOII0JCHHE, SKCIIEPHUMEHT),
crioco0amH BBISIBIICHUS M OIICHKH aHTPOTIOT€HHBIX M3MEHEHHH B TIPUPOJIE;

YMEHHE BBIICNATh CYLICCTBEHHBbIC MPU3HAKU: BUIOB, OMOTEOLIEHO30B, SKOCHUCTEM M Ouocdepsl,
CTaOUIIM3UPYIOLET0, MABWXKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOIO OTOOpa, auIONaTpUYECKOro U
CUMIATPUYECKOTO BHU000pAa30BaHUs, BIUSHUSA JBIDKYIIUX CHUJ SBOJIONMHM Ha TeHO(OHA MOMYIALHUU,
IPUCTIOCOOTIEHHOCTH OPraHU3MOB K cpelie OOUTaHusl, YepeAOBaHNs HANPaBICHUN 3BOJIOLUHN, KPYrOBOPOTa
BEIIECTB U MMOTOKA SHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHaBIMBaTh B3aUMOCBS3U MEXIY NpOLECCAaMHM HBOJIIOIMH, JABWXKYIIMMU CHIIAMU
AHTPONOTeHe3a, KOMIIOHEHTAMH Pa3JIMYHbIX YKOCHCTEM U MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE BBISBISATH OTIMYUTEIbHBIC MPU3HAKH KHUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh BUAOB K Cpelie
oOuTaHusi, aOMOTMYECKMX U OHUOTUYECKUX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpraHM3MOB B
C000111eCTBaX, AaHTPOIIOT€HHBIX U3MEHEHUH B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOIME APTYMEHTHI, OMOIOTUYECKYI0 TEPMUHOIOTHIO U CUMBOJIMKY
JUISL I0Ka3aTeabCTBa POJACTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBSI3UM OPraHU3MOB U
cpeabl OOMTaHUs, €IMHCTBA YEJIOBEUECKUX pac, HEOOXOTUMOCTH COXPaHEHHs MHOrooOpasusi BHJOB U
9KOCHUCTEM KaK yCJIOBHSI COCYIIECTBOBAHMSI IPUPOABI U UETIOBEUECTBA;

yMEHHE pemarb OWOJIOTMYECKHEe 3aJlaud, BBIABIATH INPUUYMHHO-CIEACTBEHHBIE CBA3M MEXIY
UCCJIETyEeMbIMU OMOJIOTUYECKUMU TIPOILIECCaMU U SIBIICHUSIMH, JI€J1aTh BBIBOJbI M MPOTHO3bl HA OCHOBAaHUU
MOJIy4EHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE W TMpaKkTUYecKue padoThl, cOOMIOIATh MpaBuia IpU padoTte ¢
y4eOHBIM U JJaOOpaTOPHBIM 00OPYOBAHUEM;

YMEHHUE BBIIBUTATh TUTIOTE3bI, IIPOBEPATH UX IKCIIEPHUMEHTAILHBIMU CPEICTBAMHU, (GOpMyITUpYs 1eNb
UCCIIEIOBaHMsl, aHAJIM3UPOBATh MOJyYEHHbIE PE3YyJIbTAThI U I€7aTh BBIBOIbI;

YMEHHE Yy4acTBOBaTh B Y4€OHO-HCCIIENOBATEIHCKOM paboTe Mo OMOJIOTHM, SKOJOTUU U METUIIUHE,
POBOIUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOILIECTB, U MYOIUYHO MPEJICTABIIATh MOTYYEHHbIE Pe3yJIbTaThl Ha
YUSHHUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OLIEHUBATh TMIIOTE3bI U TEOPUH O MPOUCXOXKJICHUH KU3HHU, YeJIOBEKa M YEeJIOBEYECKHX pac, O
pUYMHAX, TOCIEACTBUSIX U crioco0ax MpeAoTBpalleHus riodaabHbIX U3MEHEHHH B Onocdepe;

YMEHHUE OCYLIECTBISATh OCO3HAHHBIM BBHIOOpP Oymymiel mpoheccHoHaNbHOU JesITeNbHOCTH B 00JacTu
OMOJIOTUH, SKOJOTHM, IPUPOJIONOIb30BAHUS, MEIUIMHBI, OWOTEXHOJIOTHUH, TICHXOJIOTUH, BETEPUHAPUU,
CENIbCKOT0 XO34WCTBa, MUILEBON NMPOMBIIUIEHHOCTH, YIIIyOIsTh MO3HABaTEeNbHBIA MHTEPEC, HalpaBICHHBIN
Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu U MPOOJDKEHHE OMOJIOTHYECKOTO OOpa3oBaHHS B
OpraHu3aIMsIX CPEAHEr0 NPOPEeCcCHOHATBHOTO U BBICIIET0 00pa30BaHusl.



2. Copepxanue
10 kxacc

CopepxaHue MPOTrpaMMbl, BBIJCICHHOE KYPCUBOM, HE BXOJUT B TMPOBEPKY TOCYAApCTBEHHOM
utorosou arrecranuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHnHass Ouonorus — KOMIUIEKCHass Hayka. KpaTkas uUCTOpUsSt pa3BUTHS OHMOJIOTHH.
buonornueckue Hayku U u3ydaemble UMM MpoOieMbl. DyHAaMEHTalbHbIC, MPUKJIAJAHBIE U TOUCKOBBIC
HAy4YHbIE UCCIIEIOBAHUS B OUOJIOTHH.

3nayenue OuoNOTMUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBszanHble ¢ Ouonorueil. 3HaueHue OWOJIOTUM B TMPAKTUYECKOW AESITENBHOCTH YeJOBeKa:
MEJUIIMHE, CEILCKOM X035ICTBE, TPOMBIIINIEHHOCTH, OXpaHe MPUPO/IbIL.

JdemoHcTpauuu

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japeun, VY. Iapseii, ['. Menaens,
B. W. Bepnaackuii, M. II. IlaBnoB, . W. Meunuko, H. W. Basunos, H. B. Tumodeer-Pecorckuii,
Hx. Yorcon, ®@. Kpuk, /1. K. besnses.

Tabauiet u cxeMbl: «CBsI3b OMOJIOTHH C JPYTUMU HayKaMu», «CuctemMa OMOIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

XKuBble cucTeMbl Kak MpeaMeT wu3ydeHuss Ouosnoruu. CBOMCTBa JKUBBIX CHCTEM: E€IUHCTBO
XUMHMUYECKOIO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTb M YHOPSAAOYEHHOCTb CTPYKTYPBI,
OTKPBITOCTh, CAMOOPraHU3aLMsl, CAMOBOCIIPOU3BECHUE, Pa3ApaXMMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPOBHH OpraHU3alUy JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIN, OpPraHW3MEHHBIH,
MOMYJISIIIHOHHO-BHUIOBOM, 3KOCUCTEMHBIN (OMOTreoneHOTHIeCK i), OnochepHsriii. [Ipomecchl, mpoucxoasamme
B JKUBBbIX cucTeMax. OCHOBHbIE MpHU3HAKM kMBOro. JKu3Hp kak ¢opma cyuniectBoBaHMs MaTtepuu. Haykwu,
M3Y4arollye )KUBbIE CUCTEMbI Ha Pa3HbIX YPOBHIX OpraHU3aluu.

W3yuenue xuBbIX cucteM. MeTto bl Ononoruueckoi Hayku. HabmtoneHnue, u3smepenue, SKCIepuMeHT,
cucreMarusanus, MeraaHanus. llomsatue o 3aBUcMMOM M He3aBUCUMOW niepeMeHHOW. I[lmanmpoBanue
skcnepuMmenTa. [locraHoBka u mpoBepka rumote3. HyneBas rumorte3a. Ilonstue BbIOOPKHM U €€
JIOCTOBEpHOCTh. PazOpoc B Ouonormueckux AaHHbIX. OLiEHKa JOCTOBEPHOCTH MOJIYYEHHBIX DPE3YyJIbTaTOB.
[TpyunHBI HCKa)KEHUS PE3YIbTATOB IKCIIEpUMEHTa. [[oHATHE CTaTHCTUUYECKOTO TECTa.

JdemMoHcTpanuu

Tabnuuel u cxembl: «OCHOBHbIE IPU3HAKK KHU3HW», «bronornueckue cuctemsl», «CBoICTBA KUBOM
MaTepun», «YPOBHU OpPraHU3AlMH KUBOU MPUPOAB», «CTpOCHHE )KUBOTHOU KIETKN», « TKaHU KUBOTHBIXY,
«CucreMbl OpraHOB YeJIOBEUECKOro opranusmay, «buoreornenosy», «buocdepay, «MeTopl U3ydeHUs KUBOU
IPUPOIBI».

Ob6opynoBanue: nabopatropHoe 00OpyJIOBaHUE Ui NPOBEAECHUS HAOMIOJEHMH, H3MEpeHHuH,
JKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE PAa3IUYHBIX METOIOB IIPH U3YYEHHUH JKUBBIX CUCTEM.

Tema 3. Bnosnorus Kierku

Knerka — cTpykTypHO-QyHKIMOHAIbHAS €AMHULA XUBOTo. McTtopust oTKpbITHS KiIeTKH. PaboTs
P.T'yka, A. JleBenryka. Knerounas teopust (T. llIBann, M. lllneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHON TEOPHUHU.

MeTtoabl MONEKYISPHOM M KJIETOYHOM OHMOJOrMH: MHMKPOCKOIUS, XpomaTtorpadus, sieKkTpodopes,
METOJI MEYEHBIX aTOMOB, nuddepeHranbHoe HeHTpU(yrupoBaHrue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue
@ukcuposannvlx  Kiemok. DJEKTPOHHAs MHKpockonus. Kongoxanenas muxpockonusa. Bumanvhoe
(npudsicusHenHoe) usyueHue Kiemox.

JdemMoHcTpanuu

Ioptpertsr: P. I'yk, A. JIeBenryk, T. [lIBann, M. Ilneiinen, P. Bupxos, K. M. bap.

Tabmuuel 1 cxembl: «CBETOBOH MHUKPOCKOI», «DIEKTPOHHBIH MHUKpOcKom», «lcropus pa3BuTHs
METO/10B MUKPOCKOITHM.

OO6opy/ioBaHME: CBETOBOM  MMKPOCKOI,  MHKpOIpEenapaTbl  pacTUTENbHBIX, JKUBOTHBIX U
OaxkTepraIbHBIX KIETOK.




IIpakTnyeckass  pa6ora «/I3yueHue  MeTomoB  KIeTOYHOM  Ouojoruum  (xpomartorpadus,
anexTpodopes, nudpdepenmansHoe HeHTpudyruposanue, [1LIP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPOIJIEMEHTHl. Boma u e€ ponb Kak
pacTBOpUTEIIS, pEAareHTa, y4acTUe B CTPYKTYPUPOBAaHUU KIIETKH, TEIJIOPETYIALUU. MuHepalbHble BEIIECTBA
KJIETKU, UX OMOJIOrHYecKas pojib. Pojb KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelIEeCTBAa KIETKU. buonormdeckue mnoaumepsl. benku. AMHHOKHCIOTHBIA COCTaB
oenkoB. CTpyKTypbl OellkoBOM Mosekyibl. [lepBuuyHas cTpykTypa Oenka, mentuaHas cBsi3b. BropuuHas,
TpPEeTUYHasi, YETBEpTHUYHAs CTPYKTyphl. JleHarypamus. CaoiictBa OenkoB. Kiaccudukanus O6enKoB.
buonornueckue GpyHkiun 6enKoB. [lpuonui.

VYraeBoasl. MoHOCaXapHIbl, AUCAXAPHIBI, OTUTOCaXapuabl U noyuucaxapuasl. OOmMiA TIaH CTPOSHUS
U GU3UKO-XMMHYECKHE CBOMCTBA yrieBo10B. buonornyeckue GyHKIMH YTIE€BOIOB.

Jlumunel. mapodunbHO-rHAPOPOOHBIE cBOMicTBa. Krnaccudukamuss munuaoB. Tpurimiepusl,
docdomunuapl, Bocku, crepoubl. buonornueckue GyHkuu JunuaoB. OO6mMe cBONCTBa OMOIOTHUECKUX
MeMOpaH — TEKy4eCTh, CIOCOOHOCTh K CaMO3aMbBIKaHHIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunnosbie kucnorel. JJHK u PHK. Crtpoenune nyknenHoBbix kucioT. Hykneoruasl. ITpunnmn
komruieMeHtapaoctu. [Ipasuwno Yapradgda. Crpykrypa JJHK — nBoitHas crmpans. MecToHaxXOXIeHUE U
ouonornueckue Gpynkuuu JTHK. Buast PHK. ®ynkuuu PHK B knertke.

Crtpoenune monekyinsl AT®. Makposprudeckue cBs3u B Mosekyine AT®. buonornyeckue GyHKINN
AT®. BoccraHoBlneHHbIE TNEPEHOCUYHMKH, HX QYHKIHH B KIETKe. /[pyeue Hykieosuompugocpamol
(HT®). CexenupoBanue [IHK. Memoowl cenomuru, mpanckpunmomuxu, npomeomuxu.

CtpykrypHass Ouonorus: OuoxuMudeckne U Ouou3MYEeCKHe HCCIeIOBaHUS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpPBI OMOMOJIEKYI. Mooderuposanue cmpykmypol u QYHKYuti OUOMONEKYL U UX
Komniexcos. Komnvromephwiti Ou3aiin u opeaHudeckuii Cunmes OUOMONEKY U UX HeNPUPOOHBIX AHATIO208.

JdemMoHcTpanuu

Hoptpertsr: JI. [onunr, x. Yorcon, @. Kpuk, M. Yunkusnc, P. ®pankinun, ®. Canrep, C. [Ipy3unep.

[lnarpammebl: «Pacnipenenenne XUMUYECKUX BJEMEHTOB B HEXHBOW mpupoae», «Pacmpenenenue
XUMUYECKHUX AJIEMEHTOB B )KMBOU MPUPOIEH.

Tabauiel u cxemsl: «Ilepuoanueckas TalOnua XUMHYECKUX 3JIEMEHTOB», «CTpOEHHE MOJIEKYJIbI
BOJbI», «BemecTBa B cocTaBe OpraHuzMoBy, «CTpoeHHe MoJeKynbl Oenkay, «CTpyKTypbl OenKkoBOH
MoJIeKyNb», «CTpoeHUE MOJEKYJ YriIeBOAOB», «CTpoeHHEe MOJIEKYN JUNNA0BY», «HyKIIenHOBBIE KUCIOTHI»,
«Ctpoenne Monekyiasl ATD».

O6opyaoBaHKe: XUMUYECKasl IOCY1a U 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ MOMOILIbI0 KAU€CTBEHHBIX PEAKLIUII».

JlabopaTopuasi padora «liccienoBanne HyKI€MHOBBIX KUCIOT, BBIJEIIEHHBIX U3 KJIETOK Pa3InYHBIX
OpPraHU3MOB.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Twurb! KJIeTOK: dyKapruoTHIecKasi U mpokapruotudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIE 00pa30BaHuUs
KJIETKH.

Crpoenue mnpokapuoTuueckoil kietku. Kierounas crenka Oaktepuil u apxeil. OcoOeHHoOCTH
CTPOEHHUsI TeTepoTpopHONH U aBTOTPO(HOW MPOKAPHOTHUECKUX KIETOK. MeCTo W pojib NpPOKapHOT B
OuoLeHo3ax.

Crpoenne ¥ (QyHKIMOHUpOBaHME JSyKapHOTHUecKodl kieTku. [lna3marmueckas MemOpaHa
(mmazmanemma). CTpyKTypa IUIa3MaTHYeCKON MeMOpaHbl. TpaHCHOPT BEMIECTB 4Yepe3 IUIa3MaTHYECKYIO
meMmOpany: mnaccuBHbI (auddys3us, obneruénnas auddys3us), aKTUBHBIA (MEPBUUHBIA M BTOPHYHBIN
akTUBHBIN TpaHcnopT). [lomynponunaemocts MeMOpanbl. PaboTa HaTpHii-kanueBoro Hacoca. DHJIOIMTO3:
OUHOIMTO3, (arouuTo3. Dk3omuro3. Knerounas crenka. CTpykrypa M (YHKIMHM KJIETOYHOW CTEHKHU
pacTeHuii, rpuOoB.

Hutormasma.  Lutozomb.  Llutockener.  JIpwkeHwe  nurtoriasmbl.  OpraHouasl — KJIETKH.
OnxHomMeMOpaHHBIE OpPTraHOUIBI KJIETKH: dHAoIIa3Marndeckas ceth (DI1C), anmmapat ["ombmxu, TM30COMBI, UX
cTpoeHne M GyHKUUU. B3anMoCBS3b OJHOMEMOpaHHBIX OPraHOMAOB KiIeTKH. CTpoeHHe TpaHyIIpHOro
pertukynyma. Mexanuzm nanpasnenus odenxoe ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
meMmOpaH. ['magkuii (arpanynsipHbIif) 3HIOMIa3MaTHyeckuii petukynyMm. CekperopHas (QyHKIUS ammapara



lonemxu. Moougpuxayus — benkos 6  annapame lonvoocu. Copmuposka 6enrkos 6 —annapame
T'onvoorcu. TpaHcTIOpT BelecTB B KieTke. Bakyosu pacTuTenbHbIX KieTok. Kierounsrii cok. Typrop.

ITomyaBTOHOMHBIE OpraHOU/bI KJIETKH: MUTOXOHJPUH, MIACTUABL. IIpoucxosicoenue MumoxoHopui u
naacmuo. Cumbuoeenes (K.C. Mepeockosckuu, JI. Mapeynuc). CtpoeHne U (yHKIMH MUTOXOHAPHHA U
wiactul. [lepBuuHble, BTOPHUUHBIE U CIOXHbBIE IUIACTHIbI (POTOCHUHTE3UPYIOIUX IYKAPUOT. XJIOPOIIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIMX PACTECHUMN.

HememOpanHnble opraHoujsl kieTku CrpoeHue U (QyHKIUMM HeMeMOpaHHBIX OPIaHOWUJOB KIIETKH.
PubGocomsl. I[Ipomescymounvie  guramenmel.  MHUKpPODUIAMEHTBL. AKMUHOBblE — MUKPODUIAMEHMDL.
MBbl11eYHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbL HemblueuHblx Kiemok. MukpoTpyOouku. KierouHslil neHTp.
CrpoeHre W JBWKEHHE >KI'YTHMKOB M pecHHYeK. MUKpOTpyOouku wnuToruiasmel. LleHTpuons. berku,
accoyuuposamnuvle ¢ MUuKpoguiamenmamu u Mmukpompybouxamu. Momopuwvie 6enxu.

Snpo. ObGonouka sipa, XpOMaTUH, KapuoOIIa3Ma, SPBIIIKH, UX CTpOeHHWE W (DYyHKIMH. SInepHbIi
6enkoBbIll MaTpukc. IIpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B MHTEp(A3HOM sape. Dyxpomamun u
eemepoxpomamun. bBenku XpoMaTHHA — THUCTOHBL. /JuHamuxa sA0epHou 000104Ku 6 Mumose. HoepHbii
mpancnopm.

Knerounsle BritoueHus. CpaBHUTENbHAs XapaKTEpPUCTHKA KIETOK 3YKapHOT (pacTUTENIbHOM,
JKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

Hoptpertsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabauiel u  cxeMmbl: «CTpOEHHE HYKAPUOTUUYECKON KIETKH», «CTpOEHHME KUBOTHOM KIETKHY,
«CTpoeHue pacTUTENIbHOW KIeTKH», «CTpoeHre MHUTOXOHAPHMN», «Sapo», «CTpoeHue NpoKapuOTUYECKOH
KIIETKI.

OO6opy/ioBaHME: CBETOBOM MHKPOCKOIN, MHKpONpenapaTbl pacTUTENIbHBIX, >KUBOTHBIX KIIETOK,
MUKpoIpenaparbl 0aKTepHalbHbIX KIETOK.

JlabopaTopnasi pa6ora «/3y4eHne CTpoeHUs KIETOK Pa3IMYHbIX OPIraHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHue cBOMCTB KJIIETOUHON MEMOpaHbD».

JlaGopaTopuas padora «lccienoBanue mia3Monnsa 1 Aemia3Moiin3a B paCTUTEIbHBIX KIETKaX.

IIpakTuyeckass pabora «/I3ydyeHue JABMKEHUS LUTOIUIA3MbI B  PACTUTEIBHBIX  KIIETKaX».

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMUISIIMS W AUCCUMMIISIMSL — JIBE€ CTOPOHBI MeTaboiau3ma. Tumbsl OOMEHa BeIEeCTB:
aBTOTPOQHBIH M TeTepoTpoHbIA. VYyacThe Kuciopoga B OOMEHHBIX Ipolieccax. JHEpreTU4ecKkoe
oOecrieueHue kietku: npespamieHue AT® B oOMeHHBIX mporeccax. depMeHTaTUBHBIN XapakTep peakiui
KJIETOYHOro MeTabonu3ma. MepMeHTbl, UX CTpPOEHHUE, CBOMCTBA M MexaHM3M jedcTBus. KodepmeHTHI.
Otnuuusa (epMEeHTOB OT HEOPraHMYECKUX KaTalnu3aTopoB. belaku-akTHBAaTOphl W OEIKU-MHTHOUTOPBHI.
3aBUCHUMOCTb CKOPOCTH (PEpMEHTATUBHBIX PEAKLIUN OT pa3IHuHbIX (PaKTOPOB.

IlepBUUHBII CHHTE3 OpPraHMYECKUX BEUIECTB B KiIETKE. DOTOCUHTE3. AHOKCUCEHHDBI U OKCUSEHHbIU
@pomocunmes y baxkmepui. Ceemocobuparowjue nueMeHmvl U NUSMEHMbl PeakyuoHHo2o yexwmpa. Poib
XJIOPOIUTAcTOB B Iporiecce GporocunTe3a. CBeToBas U TeMHOBas ¢a3bl. Pomoovixanue, Cz., Cs. u CAM-munsi
gomocunmesa. [lponykTuBHOCTH (hoTOCHMHTE3a. BiinsHue pa3nuyHbIx (akTOpOB Ha CKOPOCTh (DOTOCHUHTE3A.
3HavyeHne pOTOCHHTE3A.

XemocuHTte3. PasHooOpazue  OpraHM3MOB-XEMOCHHTETUKOB: HUTPUQHUIMpYIOIIHE  OakTepuw,
xKenez00aKkTepuu, cepodakTepru, BOJIOPOIHbIE OakTepun. 3HaUeHHEe XEMOCHHTE3A.

AHarpobHble opranu3Mbl. Bunel 6poxenus. [IpoaykTsl OpoKeHUS U UX KCIIOJIb30BAHUE YETIOBEKOM.
AHas’poOHBIE MUKPOOPTraHU3MbI Kak 00BEKTHl OMOTEXHOJIIOTUU U BO30YAUTENN OOJIE3HEH.

AspoOHBIE OpraHW3MBbI. JTambl dHEpreTudeckoro odOMena. IloarotoButenbHbi dTamn. [nmkomus —
0ECKHUCIOPOAHOE pacIeTyIeHHE TTIFOKO3bI.

buonoruueckoe okucieHue, WIM KJIETOYHOE JbixaHue. Poiab MUTOXOHApPHII B mporeccax
O6uonornyeckoro okucinenus. l{ukmmueckue peakuunu. OkuciaurenbHoe (dochopunrpoBanue. JHepaus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnou ATD-cunmasvl. Ilpenmymiectra
a’po0OHOr0 MyTH 0OMEHa BEIIECTB Mepe]] aHadpOOHBIM. D(H(HEKTUBHOCTH FHEPTETHUECKOT0 0OMEHa.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctnu, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A. Durensrapar, I1. Mutuenn,
I'. A. 3aBap3uH.

Tabmuuel u cxemel: «@oTocuHTE3», «DHEepreTnyeckuid oOMen», «buocunres Oenka», «CtpoeHue
(bepMmeHTa», «XEMOCHHTE3Y.




O6opynoBaHUe: CBETOBOW  MHUKPOCKOI, O0OpYJAOBaHHWE [JJsi TPUTOTOBICHUS TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3yueHne KaTaluTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUTIa3bl
WIM KaTajasbl)».

JlabopaTopHasi padora «/3yyeHue QepMeHTATUBHOrO pacileryieHusl IepoKcHaa BOAOpoaa B
paCTUTEIbHBIX U KUBOTHBIX KIIETKAX).

JladopaTopnasi pabora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopnas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaencreenHas uHgopManus U peanu3anus eé B KieTke

Peakuun marpuuynoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOIO CUHTE3A.
Peanuzanuss nHacnenctBeHHOW uHopMmanuu. ['eHeTmueckuit Koj, ero cBoiictBa. TpaHckpunmms —
MatpuuHbld  cuHTe3 PHK. IIpuHUuMNBl TpaHCKpUIILKMKU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUIEIBHOCTD,
acumMeTpudHocTh. Cospesanue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpancnauus u e€ stanel. Yuactue tpancnopTtHbeix PHK B GnocunTese Oenka. YcimoBusi OMocuHTE3a
6enka. Koguposanue amunokucnot. Pois pudocom B GnocuuTe3e Oernka.

Cogpemennvie npedcmagnenus o cmpoeruu 2eHog. Opranusanus reHomMa y MpoKapuoT U dYKapHOT.
Perynsuus akTUBHOCTM T€HOB y mpokapuoT. I'mnote3a omepona (®.Kakxo0, XK. Mano). Moaexynsapusie
Mexauuzmvl dKcnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynayuu pabomwei cemog. Perynsuus
0OMEHHBIX IIPOLECCOB B KiieTKe. KieTouHslil roMmeocTas.

Bupycbl — HeknieTouHble (OPMBI KU3HH M 0OIUraTtHeie mapasutbl. CTpOEHHE MPOCTHIX U CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, Oakrepuodaros. Kuszuennviti yuxn JHK-codepocawux eupycos, PHK-
codepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasd, UHmezpasd.

Bupycubie 3a0osieBaHus uesnoBeka, KMBOTHbIX, pactenui. CIIN, COVID-19, couuanbHble U
MEAMIMHCKHE POOIEMBI.

buoungpopmamuka: ummeepayus u anaiuz Oorvwux maccusos («bigdata») cmpykmypHwix
buonoeuueckux danuvix. Hanomexnonocuu 6 o6uonocuu u meouyute. Ilpoepammupyemvie gpyukyuu 6enkos.
Cnocobwi 0ocmaeku 1ekapcms.

JdeMmoHcTpamun

IMoptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUIA.

Tabauiet u cxeMbl: «buocunTe3 6enkay, «I eHeTrndeckuit Kooy, «Bupycs», «bakrepuodarmy.

IpakTuyeckas padora «Co3naHue MOJIEIN BUPYCay.

Tema 8. ’Ku3HeHHBIN UK KJIETKH

Knerounslif nukin, ero mepuoasl u perymsiuus. Mutepdaza m Muto3. OCoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. [lonroroBka kineTtku k naeneHuro. IlpecuHTeTHUECKUH (MTOCTMUTOTHYECKHI),
CHUHTETUYECKUH M MOCTCUHTETUUECKUH (IPEMUTOTHYECKUI) TepHOAbl HUHTEP(a3bI.

Marpuunsiii cunte3 JIHK — permmkanms. [lpuanmnsr permmmkanuu [IHK: xommuiemeHTapHOCTS,
NIOJIyKOHCEPBAaTUBHBIM CUHTE3, aHTUNapajuienbHoCTh. MexanusM perukanuu JJHK. Xpomocomsl. Ctpoenue
xpomocoMm. TemoMepsl W Telmomepaza. XPOMOCOMHBIN Ha0Op KIETKH — KapuoTum. JUIUIOWAHBIA H
rarjIouHbIN HabOpbI XpoMocoM. ["'oMonornyabie XpoMocoMbl. [10J10BbIE XpPOMOCOMBI.

Henenue knetku — muto3. Craguum MUTO3a M NPOUCXONAIIME B HUX Ipolecchl. THUIBI MHUTO3a.
Kapunoxunes n nuroknnes. buonornueckoe 3HaueHrEe MUTO3A.

Perynsmus mutoTndeckoro nukia kietku. [Iporpammupyemast kierouHas ru0esnb — aronTos.

Knerounoe sapo, XpoMocoMbl, (PYHKIMOHANbHAs TeHOMUKA. Mexanusmel  npoaugepayuu,
ougppepenyuposxu, cmapenus u euberu kiemok. «l{ugpposas kiemxay — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KTEMKU.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «OKU3HEHHBIN LUK KIETKWY», «MuT03», «CTpoeHHEe XpoMOcoMy, «Pemmukarus
JHK».

OO6opyioBaHME: CBETOBOM MUKPOCKOI, MUKponpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3ydyeHre XpOMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTropunas pabora «HabGmroneHue mMuTo3a B KJIETKAaX KOHYMKA KOpeEIIKa Jyka (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB



buonorundeckoe pazHooOpazue opraHuzMoB. OJHOKIIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOUYHBIE
OpraHU3MBI.

OCOOEHHOCTH CTPOEHMS M JKU3HEIESTEIbHOCTH OJHOKJIETOYHBIX OpPraHm3MoB. bakrepuu, apxeu,
OJTHOKJICTOYHBIE TPUOBI, OTHOKJIETOUYHBIE BOJOPOCIH, APYrHe MPOTHCTHL. KoloHNAaIbHbIE OpraHU3MBI.

B3aumocBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak eauHoe nenoe. ['omeocras.

Txanu pacteHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas, I[OKPOBHAs, IPOBOJSAIIAL,
OCHOBHas, MexaHnueckasi. OCOOEHHOCTH CTPOCHHUs, PYHKIUI U PACIIONOKEHHS TKaHEH B OpraHax pacTeHHM.

TkaHu >KMBOTHBIX M 4YeJOBeKA. THIIBI XKMBOTHBIX TKaHEH: JIUTENHAIbHAs, COCIUHUTEIIBHAS,
MbllIeyHast, HepBHas. OCOOCHHOCTU CTPOEHUS, PYHKIUI M PacIOIOKEHUsI TKaHEH B OpraHax *XKHBOTHBIX U
YEJIOBEKA.

Opransbl. BereraTnBHbIE U FeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX
1 4yenoBeka. OyHKIMU OPraHOB U CUCTEM OPIaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbI1il 1 BHyTpeHHUH cKeneT. CTpOeHrEe U TUIIbI COCTMHEHUS KOCTEH.

JIBr>keHue Opranu3MoB. JIBHKEHHE OJHOKIIETOUYHBIX OpPraHU3MOB: aMEOOUIIHOE, >KTYTHKOBOE,
pecHuuYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHMM: TPONM3MbI M HACTUHU. J[BU)KEHHE MHOIOKJIETOYHBIX
YKUBOTHBIX U YEJIOBEKA: MblllieyHas cuctema. Peduiekc. CkeseTHble MBIl U UX paboTa.

IIntanue opranusmos. [lornomenue Boabl, YIJIEKHCIOrO Ta3a U MUHEPAJIbHBIX BEILIECTB PACTCHUSAMU.
[Iutanue >XUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKJIETOYHOE nuuieBapeHue. lIuTtaHue mnO3BOHOYHBIX
KUBOTHBIX. OTIenbl NuIieBapuTeNbHOro Tpakra. IlumesBapurensusle xenessl. [IumeBapurensbHas cucrema
YEJI0BEeKa.

bixanue opranusmoB. Jlpixanue pactenuid. J[[pixanue xuBoTHbIX. Juddysus rasor uepes
noBepxHOCTh KieTkH. KokHoe apixanHue. JlpixarenbHas MmoBepxXHOCTh. JKaOepHoe M JEroyHOE JIbIXaHHE.
JIpIxaHue TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCIOXXHEHHME CTPOCHHUS JIETKUX
II03BOHOYHBIX JXUBOTHBIX. JlpIXaTenbHas CHCTEMa 4elIOBEKa. MeXaHW3M BEHTWIALMM JIETKUX y NTUL U
MIIeKONUTaOMMX. Perynsanus npixanus. J{pixarenabHble 00bEMBI.

TpancnopT BemecTs y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBl pacTeHUW. TpaHCHIOPT BEIIECTB Yy
KUBOTHbIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Cepjile, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpalieHusi. DBOTIOINMOHHBIE YCIOKHECHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBbI TO3BOHOUHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsus.

Boigenenue y opranusmoB. Beinenenue y pacteHuil. Beinenenue y kuBOTHBIX. COKpaTHTENbHBIE
Bakyosd. Opranbl BbiieneHus. OuibTpanus, cekpeus 1 00paTHOE BCAChIBAHWE KaK MEXaHM3Mbl paboOThI
opraHoB BblesieHUs. CBsI3b MOJIOCTH Tejla ¢ KPOBEHOCHOM M BBIIEIUTEIbHOW cucTeMamu. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. Ctpoenue u (yHKIMOHMpoBaHUE HedpoHa. OOpa3oBaHue
MOYH Y 4EJIOBEKa.

3ammra y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. CrHopbl OakTepuil W LUCTHI
npocTeimux. 3amuTa y MHOTOKJIETOYHbIX pacTeHuidl. Kyrukyna. CpeacrtBa macCMBHOW M XUMHUYECKOMN
3auThl. DUTOHLIUIBL.

3amuTra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX NpOM3BOAHBIE. 3allliTa OpPraHu3Ma OT
6one3neid. MMmyHHast cucrema uenoBeka. KieTouHbBIH M TyMOpalbHBIH HMMYHUTET. BpoxaéHHBIH u
npuoOpeTéHHBIN cnenuduueckuii UMMyHHUTET. Teopus KioHaTbHO-ceneKTHuBHOro ummyHutera (I1. Opnux,
®. M. bepner, C. ToneraBa). BocnanurenbHble OTBETHl OpraHW3MOB. Poib BpOKAEHHOIO MMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.

PasgpaxxuMocTs M peryisinys y OpraHu3MoB. Pa3apakuMocTb y OIHOKJIETOYHBIX OPIaHU3MOB.
Takcucsl. Pa3npaxuMocCTh U peryisinus y pacTeHuil. POcToBbIE BeniecTBa U X 3HAYCHUE.

HepBHast cuctema u pediexTopHas perynsuus y >XKUBOTHBIX. HepBHas cuctema M e€ OTHENBI
OBOJIIOIIMOHHOE  YCIIOKHEHUE CTPOCHMSI HEPBHOW CHCTEMBI y JKMBOTHBIX. OTIEnsl TOJIOBHOIO MO3ra
MIO3BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropHas ayra. besycioBHbie U ycioBHBIE pedIeKChI.

['ymopanbHas peryisnus ¥ 3HIOKPUHHAs CHCTEMA JKMBOTHBIX M 4elnoBeKa. JKene3bl 3HIOKPUHHOMN
CUCTEMBI U UX TOPMOHBI. [[eficTBrE TOPMOHOB. B3auMOCBS3b HEPBHOM U DHIOKPUHHOM cucTeM. 'nnoranamo-
runoguszapHas cuctema.

JdemoHcTpanuu

Hoptper: U. I1. [TaBnos.

Tabnuiel u cxembl: «OJHOKIETOUHbIE BOAOPOCIN», «MHOTOKIETOUHbIE BOAOpocin», «bakrepum»,
«IIpocterimme», «Opranbl I[BETKOBBIX pacTeHUi», «CHCTEeMbl OpPraHOB IO3BOHOYHBIX >KUBOTHBIXY,




«BHyTpeHHee cTpoeHHE HaceKoMmblx», «TkaHu pacteHuit», «KopHeBble cucTembl», «CTpoeHUE CTEOIN,
«CTpoeHre JUCTOBOM IUTACTHUHKWY», «TkaHu XUBOTHBIX», «CkeneT uenoBeka», «llumnieBapurenbHas
cucremay, «kKpoBeHocHas cuctemay, «JlpixatenbHasa cucremay, «HepBHas cucremay, «Koxa», «MpbliieuHas
cucrteMay, «BblnenutenbHas cucremay, «HIAOKpUHHAs cucteMay, «CTpoeHue MbIby», «MMMyHUTET,
«KumeunomnonoctHeie», «CxeMa NuTaHus pacTeHU», «KpoOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KMBOTHBIX),
«Ctpoenne ruaps», «CTpoeHue I1iaHapun», «BHyTpeHHee cTpoeHHe H0XAeBOro uepss», «HepsHas
cucrtema poio», «HepBHas cucrema nsrymkuy, «HepBHas cucrema npecMbikaromuxcs», «HepBHas cucrema
nTully, «HepBHas cucrema miekonurtaromux», «HepBHas cucrema uenoBekay, «Peduexcy.

O6opyoBaHKE: CBETOBOM ~ MHUKPOCKOI,  MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OPraHHU3MOB,
MUKpOIpenaparsl TKaHeH, PaKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOKUX, dKUBBIE IK3EMILISPbI
KOMHATHBIX PAacTeHUH, repOapuu pacTEeHUIl pa3HBIX OT/AEIOB, BIaKHbIE IpEnaparbl >KUBOTHBIX, CKEIEThI
MO3BOHOYHBIX, KOJJICKIIMM OCECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelOBeKa, OO0OpydOBaHHUE s
JEMOHCTpAllMM [MOYBEHHOTO M BO3JAYIIHOTO MHTAaHUS PACTEHUH, pacHICIUICHUS Kpaxmaiaa U OelKOB MOJ
neicTBHeM (EpMEHTOB, 00OpYyIOBaHUE JJIsi ACMOHCTPAIIMHA OMBITOB MO M3MEPEHUIO JKU3HEHHOW EMKOCTH
NETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUMN, MOJIEIU TOJJOBHOTO MO3ra Pa3JINUHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydeHne TKaHEN paCTEHUI.

JlaGoparopHas padora «3yueHne TKaHEe )KUBOTHBIX».

JlabopaTopHasn pabora «3yueHue OpraHoB LIBETKOBOT'O pacTeHus.

Tema 10. PazMHOkeHMe 1 pa3BUTHE OPTaHNU3MOB

®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BK/IIouYasi BEreTaTuBHOE) U 1osioBoe. Bubl Gecrnionoro
Pa3MHOXEHHUS: TIOYKOBAHUE, CIIOPYIISIHS, (hparMeHTaIus, KIOHHPOBAaHHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kieTku, unum ramerel. Meito3. Cragum wmeiio3a. IloBenenue
xpoMmocoM B menose. KpoccuHrosep. bruonorndecknid cMbIca Meo3a U IOJIOBOrO mpouecca. Meios u ero
MECTO B )KM3HEHHOM LIUKJIE OPIaHU3MOB.

[Ipen3zaponpiieBoe pazButve. ['ameroreHe3 y »kuBOTHbIX. [losnoBbie xene3bl. OOpa3oBaHue U
pa3BUTHE NIOJOBBIX KJIETOK. Criepmarorenes u ooreses. CTpoeHue MOoJI0BbIX KIETOK.

OmogoTBOpeHre U 3MOPHOHANIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOAOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnnuBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOreHe3). OMOpHOJOrHsl — Hayka O pa3BUTHHU
opranusMoB. Mopghocenes — oona u3z enaguvix npoonrem smbpuonocuu. Konyenyus mopgoeenos u mooenu
mopghoceneza. Craguu >MOpHUOreHe3a JKMBOTHBIX (Ha mpumepe Jsarymku). JpoGnenue. Tumsl
npoOnenus. /Jemepmunupogannoe u  HeoepmMunuposannoe  Opobaenue. bnacmyna, munvl  Oracmyn.
OcoOenHocTH 1pO0JIeHNs MIIEKOMUTAIOUIMX. 3apOAbIIIeBbIe JIMCTKU (racTpyiisiuus). 3akjiagka OpraHoB U
TKaHEW W3 3apOABIIIEBBIX JIMCTKOB. B3aWMHOE BIMSHUE 4YacTed pa3BUBAIOLIETOCS  3apOJblIla
(oMOpuoOHanbHAsE MHAYKLUA). 3akiajka IUIaHa CTPOEHUS JKMBOTHOTO KakK pe3ysbTaT HEepapXHuecKHUX
B3aUMO/IeiicTBUI TeHOB. BinsiHue Ha SMOpHOHAIbHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYXKArOIIEH Cpeibl.

Poct u pasButne xuBoTHBIX. llocTaomMOpuonaneHbli nepuoa. Ilpsimoe u HempsiMoe pa3BHUTHE.
Pa3zputue ¢ meramopdo3om y O€ClO3BOHOUHBIX M IO3BOHOYHBIX KMBOTHBIX. buonormueckoe 3HaueHue
OPSIMOIO M HENPSMOTO Pa3BUTHs, UX pacHpoCTpaHeHue B mpupoje. Tumbsl pocra KUBOTHBIX. DakTophl
pEryJIsIMM POCTa )KUBOTHBIX U 4yenoBeka. CTaaun mocTaIMOPHOHAIBHOTO Pa3BUTHS Y )KUBOTHBIX U YEJIOBEKA.
[Teproas! oHTOreHe3a uenoBeka. CrapeHue U cMepTh Kak OMOJIOrMYeCKHUE TPOLECCHI.

PasMHOxeHMe M pa3BuTHe pacTteHuil. ['ametodut u crnopodur. Meio3 B KU3HEHHOM IIHKIIE
pactenuii. OO6pa3oBaHue crop B mpolecce Meiosa. ['lameTorenes y pacrenuil. OMmio10TBOPEHUE U PA3BUTHE
pacTUTENbHBIX OpraHU3MOB. J[BOIHOE OIJIOJOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHHe U pa3BUTHE
CEMEHU.

MexaHHu3MBl PETYJISALUN OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.

JdemMoHcTpanuu

Hoptpetsrl: C. I'. Hapamun, X. [lIneman.

Tabouiel 1 cxembl: «BereratuBHoe pa3MHOkeHUE», «THUMbBl  Oecrnojioro  pa3MHOXKEHHS,
«PasMHOXEHHE XJIaMHJOMOHaAb», «Pa3MHOXEHHME 3BIJIEHb», «Pa3sMHOXEHHE TUIPB), «Melo3y,
«XpoMocombl», «l'amerorenes», «CTpoeHue SMLIEKIETKH M cnepMaTo3ouaa», «OCHOBHBIE CTaaAUU
oHTOreHesza», «lIpsamoe u Hempsimoe paszButHe», «Pa3BuThe Maiickoro xyka», «Pa3Burue capaHumy,
«Pa3BuTne nArymku», «JIBoWHOE OIUIONOTBOPEHUE Y IIBETKOBBIX pacTeHuit», «CTpoeHue ceMsH
OJIHOZIOJIBHBIX WU [JBYIOJIbHBIX PacTeHMD», «OKM3HEHHBIM LMK MOPCKOM KamycTbl», «KH3HEHHBIH LUK
Mxay, « KU3HEeHHBI LUKII MAIOPOTHUKAY, «KU3HEHHBIA LIUKJI COCHBI».




O6opynoBaHKe: CBETOBOW MHUKPOCKOI, MHUKpPOIpPENapaThl SIMIEKIETOK M CHEePMaTO30MA0B, MOEIb
«luKI1 pasBUTHS JIATYILIKW Y.

JlaGopaTopHas padora «/3ydyeHne CTpOCHMS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENApaTax».

IIpakTuyeckas padora «BplsBIeHNE IPU3HAKOB CXOACTBA 3apO/IbIIIEH TO3BOHOYHBIX JKUBOTHBIX.

JlaGopaTopHas padora «CTpoeHre OpraHOB Pa3MHOMXEHUS BBICIIIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTtopus CTaHOBJIEHUS M DPa3BUTHA TEHETHKM Kak Hayku. Pabotel I'. Menpgens, I'. ne @pusa,
T. Moprana. Ponb oTeduecTBeHHBIX YU€HBIX B pa3BuTHH reHeTuku. Pa6otsl H. K. Konbmosa, H. Y. BaBunosa,
A. H. benozepckoro, I'. . Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHE IOHATUS U CUMBOJBL. [ OMOJOTMYHBIE XPOMOCOMBI, AJIEIbHBIE TI'EHBI,
aJIbTEPHATUBHBIC MPHU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIM MPU3HAK, TOMO3UIOTa, T€TEPO3UTOTA, YUCTAs
JUHUS, TUOPUJIBL, TeHOTHUI, (heHoTUIl. OCHOBHBIE METO/IbI TEHETUKH: THOPUIOIOTUYECKUH, ITUTOIOTHUECKHIA,
MOJIEKYJISIPHO-TEHETUYECKUI.

JdemoHcTpauuu

Hoptpetsl: I'. Mennens, 1. ge ®puz, T.Mopran, H. K.Komsuo, H. W. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuibl U cxembl: «MeToIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JladopaTopHasi padora «/po3oduia kak 00bEKT FreHETHYECKUX UCCIEAOBAHU.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpermmBanue. [lepBriii 3akon MeHaenst — 3aK0H enHO00pa3usi THOPUIOB IIEPBOTO
nokosieHus. IlpaBuno nomuHupoBanus. Bropoll 3akoH MeHznens — 3aKOH pacUICIUICHUS IPU3HAKOB.
uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeIInBaHus. [ umore3a 4ucToTH raMer.

Ananusupyroniee ckpemuBaHue. lIpomexxyTouHelid  XapakTep HacienoBaHus. Paciueruienue
IIPU3HAKOB IIPHU HETIOJHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpeuuBanue. Tperuit 3akoH MeHzens — 3aKOH HE3aBUCHMMOIO HACJIEIOBAaHUS
npu3HaKoB. L{uTomornueckne OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

CueruieHHoe HacinenoBaHue npusHakoB. Pabotsl T. Moprana. CueruieHHOe HacjieIOBaHUE T'€HOB,
HapyleHNE CLUEIJIEHUS MEKy T'€HaMUd. XPOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka nona. XpoOMOCOMHBIN MEXAaHU3M OIPENEIECHUS M01a. AYyTOCOMBI U ITOJIOBBIE XPOMOCOMBI.
l'omorameTHbIi U TeTeporaMeTHbli MoJ. ['eHeTHYeckas CTPyKTypa IMOJOBBIX XxpomocoM. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C ITI0JIOM.

I'enoTun kak nenoctHas cucrema. [lneinoTponus — MHOKECTBEHHOE AEHCTBUE TeHA. MHOXECTBEHHBIN
ajenusM. BzaumonelictBue HealenbHbIX reHoB. KomruieMenTapHOoCTh. Onctas. [lonumepus.

['eHeTnueckuii KOHTPOJIb Pa3BUTHUSL PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKkKe (PU3NOJIOTUYECKUX
IPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (PYHKIMH. ['eHeTHyeckne MexaHW3Mbl CUMOHOreHe3a, MeXaHU3Mbl
B3aMMOJEHCTBUS «XO3SMH — Mapa3uT» U «XO35UH — MUKpoOMom». ['eHeTHueckue acheKkThl KOHTPOJS U
U3MEHEHMs HacleICTBEHHON MH(OpMaIK B MOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabmuiel  u  cxemsl: «llepBbiif 1 BTOpol 3akoHbl Mennens», «Tperuit 3akoH Menaens»,
«AHanmu3upymrllee cKpelnBanuey», «HenonHnoe noMuHnpoBanue», «CLENIEHHOE HACclEA0BAaHUE TPU3HAKOB
y apozoduibly, «I'eHetnka nonay, «Kapuorun yenoeka», «Kapuotun apozoduisi», «KapuoTun nTuib,
«MHOK€ECTBEHHBIN AJUIEIN3M», «B3auMoneiCTBHE TEHOBY.

O6opyoBaHKe: MOAEIH Ul IEMOHCTPAIMN 3aKOHOB €IMHO00pa3usi THOPHUI0B EPBOIO MOKOJICHUS U
paclICIUIEHHUs] NIPU3HAKOB, MOJEIb I JEMOHCTPAllMM 3aKOHA HE3aBHCHMOIO HACIENOBaHUs IPU3HAKOB,
MOJIEJIb JIJISl AEMOHCTPALMN CLETUIEHHOTO HACIEA0BaHUs IPU3HAKOB, CBETOBOM MUKPOCKOI, MUKPOINpEIapar:
«po3zodumnay.

IMpakTuyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUITBI.

Ipakrunuyeckas padora «/3ydeHue pe3ynbTaToB JUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(PUITBI».

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH
BsaumopeiictBue reHoruna u cpeabl npu ¢GopmMupoBaHuu ¢eHotumna. M3MEeHUYHBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJINYECTBEHHBIE IPU3HAKU. BUIbl N3MEHUYNBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.



Monudukaonsas u3MeH4YMBOCTh. Ponp  cpeapl B GopMupoBaHMM — MOAM(PHUKAUOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. Bapuanumonssiil psia v BapuanuonHast kpusas (B. Moranncen).
CgoiicTBa MOIU(PUKAIIMOHHON N3MEHUUBOCTH.

['enotunuueckas n3MeHYUBOCTH. CBOMCTBA TEHOTUITMYECKOM M3MEHYMBOCTHU. BU/IbI T€HOTUTIMYECKON
M3MEHYMBOCTU: KOMOMHATUBHAS, MyTallUOHHASI.

KoMOuHatuBHasT W3MEHYMBOCTh. Mei03 U TIOJNIOBOM TMPOLECC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTU. POsib KOMOMHATHBHON N3MEHYMBOCTH B CO3[JaHUU T€HETUYECKOT0 pa3HOO0pa3us B Ipeaesiax
OJIHOTO BUJA.

MyTanmonHass U3MEHYMBOCTb. Buibl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U
UHAYUUPOBAaHHbIE MYyTallMM. SnepHble M LMTOIUIa3MaTHueckue Myrtauuu. ComMaTHYecKue U I0JIOBbIE
MyTanuu. [IpyunHbl BOSHUKHOBEHUSI MyTaluii. MyTareHsl U MX BIIMSHHE HAa OpraHU3Mbl. 3aKOHOMEPHOCTH
MYTalOHHOIO IpoLecca. 3aKOH TOMOJIOTHYECKUX PAAOB B HaciencTBeHHOM usmenunsocty (H.U. BaBuios).
BHesinepHas U3MEHYMBOCTb U HACJIEICTBEHHOCTb.

Onueenemuxa u dNU2EHOMUKA, PONb INUSEHEMUUECKUX (PAKMOPO8 8 HACIe008AHUU U USMEHYUBOCTIU
GeHomunuyecKux npusHaKos y Op2anu3mMos.

JdemMoHcTpanuu
Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. BaBuinos.
Tabauie 5| CXEMEI: «Buasl H3MCHYHUBOCTH, «MonudukanmoHHas H3MCHYHUBOCTD Y,

«KomOuHaTHBHAs U3MEHYUBOCTHY, «Meito3y, «OmnonoTBopenuey, «I'eHeTrnueckue 3a001€BaHUS YEIOBEKAY,
«Buapl MyTanuiny.

O6opynoBaHue: )KUBbIE M TepOapHble SK3EMIUIIPhl KOMHATHBIX pacTeHUld, pUCYHKU (doTorpadum)
YKUBOTHBIX C PA3IMYHBIMU BUJJAMH H3MEHUYHUBOCTH.

JlabopaTopunasi padora «/cciaenoBanue 3aKOHOMEpPHOCTEH MOAU(DPUKAIIMOHHON HW3MEHUYHUBOCTH.
[TocTpoeHne BapralMOHHOTO psifia U BApUALIMOHHOW KPUBOW.

IIpakTnyeckass padora «Mytauuu y Apo3oduiasl (HA  TOTOBBIX  MHUKpOIIpEnaparax)y.

Tema 14. I'eneTuka 4es0Beka

Kapuotun wenoBeka. MexayHapoaHass IMporpamMma MCCIEAOBaHUS T€HOMAa 4YeloBeKa. MeToabl
U3YYCHUS TEHETHKH YEJOBEeKAa: TI'€HEaJOTrH4ecKHil, OJIM3HEIOBbIN, ITUTOI€HETHUYECKUN, MOIMYISIIMOHHO-
CTATUCTUYECKUM, MOJICKYJIsIpHO-TeHeThuuecknii. COBpPEMEHHOE ONpe/esieHne TEeHOTHUIIA: TMOJHOTEHOMHOE
CEKBEHUPOBAHUE, TE€HOTUNHMPOBaHHWE, B TOM uyucie ¢ nomombto [II[P-ananu3za. HacnencrBeHHsie
3a00JI€BaHUs 4YeJIOBEKA. [ E€HHbIE M XPOMOCOMHBIE O00JIe3HM uenoBeKa. bojie3HM ¢ HacIeICTBEHHOU
MPEAPACIIONOKEHHOCTHI0. 3HAUEHHE MEIUIMHCKON I'€HETUKHU B MPEJOTBPAILCHUH U JICYEHUH T'€HETUYECKUX
3a0osieBaHul 4YenmoBeka. Meauko-reHeTuueckoe KOHCyinbTHpoBaHue. CrTBojoBble KieTkH. [loHsTue
«TEHETHYECKOTO Tpy3a». DTHUYECKHWE AaCMeKThl HCCIENOBaHUN B 00JACTH pEeNaKTUPOBAHHS TE€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue GhakTOpHI MOBBIIIIEHHON YYBCTBUTEIHHOCTH YeNOBEKA K PU3NIECKOMY M XUMUUYECKOMY
3arpsI3HEHUIO OKPYKaroIEen cpeipl. [ 'eHeTnueckass mpeapacioiOKEHHOCTh YeJIOBEKA K ATOJIOTHSIM.

JdemoncTpanuu

Tabmuubl  u  cxembl: «kKapuotun dyenoBeka», «MeTonbpl U3Y4eHUST TEHETHKH UYEJIOBEKay,
«['eHeTnueckue 3a00€BaHUS YETOBEKAY.

IMpakTuyeckas padora «CocraBieHue U aHAJIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHuzMoB

JlomMecTukanusi U celekuus. 3apoKJICHHE CeleKIuu U aoMmectukanuu. Yuenne H. M. BaBunoBa o
eHTpax MPOUCXOXKIEHHUSI U MHOTrooOpasusi KyIbTypHBIX pacTeHHil. Poib celnekiuu B CO3/aHUU COPTOB
pacteHui U mopoa *KUBOTHBIX. CopT, mopojia, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSAJ0B B HACIEICTBEHHOM
u3menunBoctu H. V. BaBuiioBa, ero 3HaueHue A7 CENEKIIMOHHON paboThL

MeTtoapl cenekMOHHOM paboThl. McKyccTBEHHBI OTOOP: MAacCOBBIM M WHAMBHUAYaJIbHBIM. DTambl
KOMOMHAIIMOHHOMN ceneKiuu. VcnbiTanne Mpou3BOAUTENEH MO MOTOMCTBY. OTOOp MO TeHOTHUITY C TTOMOIIBIO
OLICHKH (peHOTHUIIa TOTOMCTBA U 0TOOp IO FeHOTUIY ¢ oMok ananuza JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEeNeKIIMOHHOW paOoThl. PanuanuoHHBI M XUMHYECKHUN
MyTareHe3 Kak HMCTOYHHUK MYyTalluid Yy KyJbTYpHBIX (OopM OpraHu3MoB. Vcmonb3oBaHWE TE€HOMHOTO
penakTUpOBaHUS ¥ MeTOI0B pekoMOuHaHTHBIX JJHK /1 monmydenus ncxoaHoro Matepuana Jijis CeNeKIIHH.

[Tonyyenue nonumionoB. BHyTpuBraoBas rubpuausamnus. BIu3kopoacTBEHHOE CKpelUBaHNUE, WITH
uHOpuaMHT. HepoacTBeHHOE CKpeluBanue, uin ayropuauHr. ['ereposuc u ero mpuyunHsl. Mcnons3oBaHue




rerepo3uca B cenekuuu. Otnanénnas rubpuauzanud. [Ipeogonenue Oecrionns MEXBUIOBBIX TMOPHUIOB.
JlocTuxKeHMs CENEKINN PAaCTEHUN U JKUBOTHBIX. «3e1EHas pegoNoyUsLy.

CoxpaHeHHe ¥ U3y4YEeHHE I'€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHHM M MX JUKHX POIUYEH IS
CO3JIaHUS HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3IUCTBEHHBIX KYIBTYp. M3yuenue, coxpanerue u ynpasieHue
2eHeMUYEeCKUMU pPeCcypCcamil CelbCKOXO3AUCMEEHHbIX U NPOMbICIOGbIX JHCUBOMHBIX 6 YedaxX YIYUUuleHUs
CYWecmeyrowmux u Co30aHUsi HOBbIX NOPOO, NUHULL U KPOCCOB8, 8 MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX
Memo008 HaAYUHbIX UCCTIe008AHULL, NePedo8blX UOell U NePCReKMUBHBIX MEXHOLO2UIL.

JdemMoHcTpanuu

[optpetsl: H. W. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenxo, I1. I1. JIykbsinenko, b. JI. Actaypos,
H. bopnoyr, . K. benses.

Tabnuibel 1 cxeMmbl: «LIeHTpbI MPOUCXOXKACHUS U MHOT000pa3usi KyJIbTYPHBIX pacTeHHil», «3akoH
FOMOJIOTMUECKHUX PSAOB B HACIEICTBEHHOW M3MeHUYMBOCTH», «MeTtoael cenekuun», «OtnanéHHas
rubpuanzanusy, «MyTtareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJbTYPHBIX PACTEHUI U ITIOPOJ JOMAIIHUX KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne METOOB CEJIEKIIUN PACTEHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHbIE METOJbl M JIOCTHXKEHHS CEJNEeKIMHM pacTeHUM M JKMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (pepMy, COPTOUCIBITATENbHBIA YYaCTOK, B TEINIMYHOE XO35HCTBO, B
nabopaTopuio arpoOyHUBEpPCUTETA W Hay4HOI'0 LEHTPA)».

Tema 16. BuoTexXHOJIOTHSI U CHHTeTHYeCKasi Ono10rus

OOBEKTHI, UCTIONB3YeMbIE B OMOTEXHOJIOTHHU, — KIIETOYHBIE  TKAHEBBIE KYJIBTYPBl, MUKPOOPTaHU3MBI,
UX XapaKTepucTUka. TpagulMoHHas OMOTEXHOJOIHs: XJjeOomeyeHue, IOJNy4YeHHE KHUCIOMOJIOYHbIX
IPOAYKTOB, BHHOAENHE. MukpoOuomornueckuii cuHTe3. OOBEKTHI MHKPOOHMOIOTUYECKHX TEXHOJIOTHH.
[TpousBocTBO G€nKa, aMUHOKHCIOT M BUTAMHHOB.

CozaHue TEXHOJOTUH M HHCTPYMEHTOB LEJIECHAINIPABICHHOIO HM3MEHEHHS] U KOHCTPYHMpPOBaHUS
TEHOMOB C LIEJIBIO NOYYEHHsI OPTAaHU3MOB M UX KOMIIOHEHTOB, COAEPKAIIUX HE BCTPEUAIOLUECS B IIPUPOJIE
OMOCHHTETHYECKUE MTYTH.

Knerounas muxeHnepus. MeToabl KyJabTypbl KIETOK U TKaHEH pPAacTeHUH U >KUBOTHBIX. KprnobOaHku.
ComMaruueckass ruOpuan3anys W COMaTHUeCKuil sMOpuoreHnes3. lcmonp30BaHHE TaljlOMIOB B CEJIEKIIUU
pacteHuid. [lonyuenue MOHOKIOHANbHLIX anmumen. FHcnonv3oeanue MOHOKIOHANLHLIX U NOJIUKIOHATLHBHIX
anmumen 6 meouyure. VICKycCTBEHHOE OIIOOTBOpEHUE. PEKOHCTPYKIUS SHULEKIETOK M KIOHHPOBAHHE
KHUBOTHBIX. MeTOJ] TpaHCIUIAaHTALMU SAEp KIETOK. Texnonocuu 0300poeneHus, KyIbMmueupo8aHus u
MUKPOKIOHATLHO20 PAZMHONCEHUS CENIbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMOCOMHasi M TeHHas MWHXKeHepusa. VCKycCTBEHHBI CHHTE3 T€Ha M KOHCTPYMPOBAaHHE
pexomounantHbeix JAHK. Co30anue mpanceennvix opeanusmos. JIoOCTHKEHNS U MEPCHEKTUBBI XPOMOCOMHOM
Y T€HHON MHXXEHEPHH. DKOJIOTHYECKHUE U STHUECKUE MPOOIeMbl TeHHOW NWH)KEHEPUH.

Meauuunckue OuorexHonoruu. IloctreHomHas uugposas wmeauuusa. [IP-nuarnoctuka.
MeTaGoIOMHBIH aHaNN3, TeHOLUEHTPUYECKUH aHaiu3 MpOTEeOMa YelIOBEKa MJIS OLEHKH COCTOSHUS €ro
310poBbs. Vcmonb3oBaHHE CTBOJIOBBIX KIJIETOK. TapreTHas Tepanus paka. 3D-OumoumxkeHepus s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIMIIMHCKUX TEXHOJIOTHH, CO3/1aHUS KOMIUJIEKCHBIX TKaHeH
COUETaHHEM TEXHOJOTMH TpEXMEpPHOro OWONpUHTHHTa U ckapoaguHra JUisl pelleHds  3aaa4y
NEPCOHAIN3UPOBAHHON MEIUIIVHBI.

CoznaHue BEKTOPHBIX BAKIMH C LEIbI0 o0ecrnedeHnss KOMOMHUPOBAHHOM 3alllUThl OT BO30yauTeNnei
OPBHU, ycraHoBieHHE MOJEKYISIpPHBIX MexaHu3MoB ¢(yHkinonupoBanus PHK-conmepkamux Bupycos,
BBI3BIBAIOIIMX 0COOO0 OMAacHbIe 3a00JIEBaHNS YEJIOBEKA U )KMBOTHBIX.

JdemMoHcTpanuu

Tabauiel 1 cxembl: «Vcronb3oBaHHE MHUKPOOPTaHU3MOB B MPOMBIIUIEHHOM IPOU3BOJCTBEY,
«Knerounas nHxeHepusn», «I eHHass HHXXEHEPUI».

JlabopaTopuasi pa6ora «/3yueHne 00beKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «lloayueHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypens «boTeXHONTOTMST — BaKHEHWIIAash MPOU3BOJAUTENIbHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE IIPOU3BOJICTBO)».




11 kiaace

Tema 1. 3apo:kienue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JIOTHHI

OpommonronHas teopust Y. Jlapsuna. [Ipeanocbuiky BO3HUKHOBEHUS 1apBUHU3MA. JKU3Hb U Hay4yHas
nearenbHocTh Y. /lapBuHa.

JBuwxymue cuibl 3Boitonuu BugoB 1o Y. [lapBuHy (BbICOKas HMHTEHCUBHOCTb Pa3MHOKEHHUS
OpPraHu3MOB, HACJIEJCTBEHHAs] N3MEHYUBOCTh, OOpb0a 3a CyIIeCTBOBaHHUE, €CTECTBEHHBIH U MCKYCCTBEHHBIN
oTbop).

Odopmnenne cuaTeTHdeckor Teopun HBomonuu (CTD). HeliTpampHas Teopusi HBOIIOLHUU.
CoBpeMeHHast 3BOJIOLMOHHAS OMoJoTus. 3HAU€HUE HBOJIIOIIMOHHON T€OpHH B (JOPMUPOBAHUU €CTECTBEHHO-
Hay4YHOM KapTUHBI MUDA.

JdemoHcTpauuu

Hoptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Krosre, Y. lapsun, C.
C. Yersepukos, 1. U. HImansraysen, k. Xonneiin, . K. benses.

Tabnuubl u cxembl: «Cuctema xxuBoit npupossl (o K. Jlunuew)», «JlectHuia *KuBbix cymects (1o
Jlamapky)», «MexanuzM (HopMHUpPOBaHMS TMPUCHIOCOONECHUN Yy pacTeHWd W KHUBOTHBIX (o Jlamapky)y,
«Kapra-cxema wMapuipyra nyremectsust Y. lapsuna», «Haxonku Y. [lapBuna», «®Dopmbl O60prObI 32
cymecTBoBanue», «llopoabl romyoeit», «MHoroodpasue KyabTypHbIX Gopm kamycTsl», «[lopoabl qoManiHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBbIX BUI0B (110 Y. [lapBuny)», «Cxema COOTHOLIEHUS IBUKYLIUX CUII
3BOJTIOLUNY, «OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOPUH 3BOJIOLIH.

Tema 2. MUKpPO3BOJIIOLUS U €€ pe3yJIbTaThl

[Tomymnsimus Kak 31eMeHTapHasl eIuHULA 3BOoLUUA. COBPEMEHHbBIE METObl OLIEHKH T'€HETUYECKOIO
pazHoOOpa3usi M CTPYKTYpbl monyisiuil. l3meHeHue reHopOHIA TOMYNIALMA KaK dJIEMEHTapHOE
HBOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeThueckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOnemMeHTapHbIe (aKTOPbI (ABIKYIIKME CHIIBI) 3BOMOLMU. MyTannoHHbINA mporecc. KomOuHaTuBHas
U3MEHYUBOCTh. Jlpeiid reHoB — cimydyaiiHble HEHANPABICHHBIC M3MEHEHHS YacTOT ajUIeNCH B MOITYJISIIIHSX.
DOddext ocHoBatens. Ipgdexm obymuvinounozo copaviwka. CHUdCEHUe 2eHemu4ecko20 pasHooOpa3usL:
npudunsl u creocmeus. Ilposenenue s¢ppexma opetigpa eenos 6 6orvbUIUX U MATBIX nonyaAyuax. Murpammm.
N3onsuus nonynsuuii: reorpaduyeckas (IpocTpaHCTBEHHAs), OMooruueckas (pernpoJyKTUBHAs).

EctectBenHbIll 0TOOp — HampaBistomuil Qaktop »Boitouud. POpPMBI €CTECTBEHHOIO OTOOpa:
JBWDKYIIUH, CTaOWIM3UPYIOLUMH, paspbiBatomuil (au3pynTuBHbIif). [lomoBoit or6Gop. Bo3zHukHOBeHHE U
SBOJIIOIMS COLUAIBHOTO TIOBE/IEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh ~ OPraHM3MOB  Kak  pe3yjibTaT  MHUKPOAIBOJIONMM.  Bo3HUKHOBEHHE
npucrnocoOneHnii 'y opranu3moB. Apomop¢o3bl U uamoanantanuu. Ilpumepsl mnpucnocoOieHuit y
OpraHu3MoB: Mopdosoruueckue, (pU3NoIOorHIecKue, OMoOXUMUYecKre, nopefeHyeckrue. OTHOCUTENBHOCTh
PUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u ctpykTypa. BunoobpazoBanue kak pe3ynbTaT MUKPOAIBOIOLMH. M3omsauus —
KItoueBo  (axktop BupooOpazoBanus. I[lytm u  cmocoObl  BUAO0Opa3OBaHUA:  aIONATPUUYECKOE
(reorpaguyueckoe), CUMIATPUUYECKOE (IKOJOTHUECKOE), «MTHOBEHHOEY (TIOJIMIUIONIN3AIUs, THOPHUIU3ALIHS).
JIUTenbHOCTh BOJIOLMOHHBIX MTPOLIECCOB.

MexaHu3mbl GOPMHUPOBaHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponw sBomonioHHON OMONOTHU B pa3pabOTKe HAYYHBIX METOJOB COXpaHEHHUS OMOpa3HOOOpa3usi.
MHUKpPO3BOJIONMS M KOIBOJIOIUS Mapa3uTOB U HUX XO035€B. MexaHu3Mbl (OPMHUPOBAHUS YCTOMUMBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

IMoptpetsl: C. C. YerBepukon, J. Maiip.

Tabnuiel u cxembl: «MyTalMOHHAsT U3MEHYMBOCTHY, «[lomynsanmonHas cTpykrypa Buaa», «Cxema
MpOSIBIICHUST 3akoHa Xapau—BaitHOepra», «/IBWKylue CHIIBI 3BOJIONHUHY, «IKOJOTHYECKAs HW3OJSAIUS
HOMYJSAIUI ceBaHCKOU (openn», «l'eorpaduueckas M30JALUS JIMCTBEHHULBI CHOMPCKOW M JIMCTBEHHUIIBI
naypckoity, «IlomynsuroHHbIe BOJTHBI YUCIEHHOCTH XUIIHUKOB U JKepPTB», «Cxema JIeHCTBUS €CTECTBEHHOIO
orbopa», «DopMbl 60pbOBI 3a cyliecTBOBaHHE», «MHIyCTpUanbHbIM MenaHu3M», «OKuBble MCKOMaeMbIey,
«IlokpoBUTENBCTBEHHAs  OKpacka  >KMBOTHbBIX»,  «lIpenympexparomas  okpacka  KUBOTHBIXY,
«®Pu3nonoruueckue aaanrauuny, «[IprucnocodbseHHOCTh OPraHU3MOB U €€ OTHOCUTENbHOCTHY, «Kpurepun
Buaa», «Bugsl-nBoitHukuy, «CTpykTypa Buaa B mpupoae», «CrnocoObl  BHI000pa3oBaHUS»,




«["eorpaduueckoe BHmoOOpa3oBaHHe TPEX BHUJIOB JAaHJBIIIEHY», «IKOJOTHYECKOE BUI000pa30BaHUE BUJIOB
cunuiy, «[lomummonnsl pacrenuii», «KamycTHO-peIeqHbIi THOPHTY.

O6opynoBanue: repOapuy pacTeHUM, KOJJIEKIIMH HACEKOMBIX, Uydesa NTHUI] U 3Bepel ¢ mpumepaMu
Pa3IUYHBIX MPUCTIOCOOJICHUH, Yydena MTHIl U 3BEPEei pasHBIX BUJOB, TepOapUu PacTCHUN ONHM3KUX BUIOB,
00pa30BaBIIMXCS PA3IMYHBIMUA CIIOCOOAMH.

JlaGopaTopHasi padoTa «BpIsiBIIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUAAY.

JladopaTopuasi pa6ora «IIpucnocoGienust OpraHu3MOB U UX OTHOCHTEINIbHAS 11€JIeCO00Pa3HOCThY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3sBosonust 4 eé pe3yJibTaThl

Metonasl  u3yueHuss MakpodBoiouuu. IlaneoHTomornyeckue METOIBI HM3YUEHUS  SBOJIOIHH.
[epexoaubie GopMbl U GUIOTEHETHYECKHUE PSIIbI OPTaHU3MOB.

buoreorpaduueckue meroabl u3ydeHus sBomronuu. CpaBHeHue (uopbl U ¢dayHbl MaTEpPUKOB U
ocTpoBoB. bruoreorpaduyeckue oomactu 3eMiau. BUabI-DHIEMUKH U PETTUKTHI.

OMOpHUONOTHYEeCKHE W CPaBHUTEIbHO-MOP(POIOTUYECKUE  METOAbl  HU3YYEHHS]  SBOJIIOIMH.
I'eneTnueckue MexaHU3MBbl 3BOJIIOLMU OHTOI'€HE3a U MOSIBICHUS 3BOJIOLMOHHBIX HOBILECTB. ['oMoIornyHbIe
U aHaJOTUYHbIE OpraHbl. PyauMeHTapHble OpraHbl H  aTaBU3MbBL.  MOIEKYISpHO-T€HETHYECKHE,
OMOXMMHYECKHE M MaTeMaTUYeCKHUe METO/Abl HM3Yy4deHMs 3BoJoLMU. ['omonoruunbie reHbl. CoBpeMEHHbIE
METO/IbI TIOCTPOCHHUSI (PUIIOTEHETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MYTAI[MH U 3BOJIIOLMSI TEHOMOB.

OO0mue 3aKkOHOMEPHOCTH (MpaBWia) HBoMtouuu. [Ipunyun cmensvt ynxyuti. HeobpaTumocTb
IBOJIIOLIMU. AanTUBHAA paauanus. HepaBHOMEPHOCTh TEMIIOB HBOJIIOLIUU.

JdeMoHcTpamun

Hoptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mrosuiep, 3. ['ekkensb.

Tabauiel U cxeMbl: «OUIOTEHETUYECKUN PAJl JIOMIATN», «APXEONTEPUKCY, «3BEPO3YyOBIE SALIEPHI»,
«Crerouedains», «Punnodurer», «CeMeHHBIE TATOPOTHUKNY, «broreorpadudeckne 30Hb6 3eMin», «Jpeid
KOHTHHEHTOBY», «PenukTel», «HauanbHble cTaauu 3MOPHOHANBHOTO PA3BUTHS MO3BOHOUYHBIX YKUBOTHBIXY,
«['oMOIOTMYHbIE U aHATIOTUYHbIE OpPraHbl», «PyauMeHTb», «ATaBU3MBDY, «XPOMOCOMHBIE HA0OOPHI YEIOBEKA
U IIUMIIaH3e», «[ TaBHbIe HAIlPaBJICHUS YBOIIOINNY, «O01I1e 3aKOHOMEPHOCTH IBOTIOIIHI.

OO0opyoBaHue: KOJUICKIIUU, TepOapuu, MYJSDKH HMCKOMAeMBIX OCTATKOB OPraHU3MOB, MYJISIKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTAaHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIponcxoxaenue u pa3BuTHE JKM3HH HA 3emJie

HayuHnble rumnotessl NpoUCXOXKICHHS XU3HM Ha 3emie. AOuoreHe3 u maHcrnepmusi. JloHayuyHble
IPEJCTaBICHUS O 3apOKACHUH JKU3HU (KpeallMoHu3M). [ nmoTe3a NoCTOSHHOTO CaMO3apOXkK/IEHUS KU3HU U €
onpoBepkenue onbiTaMu  ®. Peau, JI. Cnamnanuanu, JI. [lactepa. IlpoucxokaeHue KU3HU U
acTpoOHOIOT U

OcHOBHbIE 3Tambl HeOpraHuyeckol HBomtouuu. [lmaHetapHas (reojoruyeckasl) 3BOJIOLUS.
XuMHuecKass 3BOMIONMA. AOHOTeHHBII CHHTE3 OpraHMYeCKUX BEIIECTB U3 HeopraHuyeckux. OmnbIT
C. Munnepa u I'. FOpu. O6pazoBanue noimmepoB U3 MoHomepoB. KoaiepBarnas runotesza A. 1. Onapuna,
runoTesa nepsuyHoro OynasoHa J[x. XonaelHa, reHetnueckas runoresa I'. Mémnepa. Pubosumsl (T. YUek) u
runore3a «mupa PHK» V. I'mnbepra. ®opmupoBanue MmeMOpaH v BO3HUKHOBEHUE MPOTOKJIETKH.

Hcropus 3emnu n metoasl €€ nzydeHus. Mckonaemble oprannueckue octatku. I'eoxpoHonorus u eé
meTonpl. OTHOCUTENbHass M aOCONIIOTHAs TE€OXpOHOJNOrHus. ['eoXpoHonoruueckas IKajga: 3S0HBI, 3pBbI,
NEPUOABI, STIOXH.

Hauanenbie 3Tanel oprannyeckoil 3Bofonuu. [losiBieHre W 3BOMIOLMS MEPBBIX KIETOK. DBOJIOLHS
metabonu3ma. Bo3HHKHOBeHHME MepBbIX 3KocucTeM. COBpeMEHHblE MUKPOOHBIC OMOMIEHKH Kak aHajlor
nepBbIX Ha 3emiie coobmiectB. CTpoMaTonuThl. [IpoKaproOTHI B 3YKapUOTHI.

[Ipoucxoxaenne dykapuoT (cuMOMOTeHe3).  DBONIOIMOHHOE  MPOUCXOXKICHHE  BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TIPYMI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIOLMU BBICHIUX pacTeHud. OcHOBHbIE apomop¢o3bl pacTeHHil. Bbixon
pacteHnii Ha cymy. IlosBieHHMe CHIOPOBBIX pacTeHWil M 3aBoeBaHME UMHU cylid. CeMEHHbBIE PACTEHUS.
[IpoucxoxaeHne NBETKOBBIX PACTEHHI.

OcCHOBHBIE 3Tanbl 3BOJIIOLUU KXUBOTHOrO Mupa. OcHOBHBIE apoMop(o3bl >KUBOTHBIX. BeHckas
dayna. KemOpulickuii B3pbIB — IOSIBJICHHE COBPEMEHHBIX THUIOB. [lepBhie XOpaoBbIC XKHBOTHBIC. JKU3HD B



BOJIC. DBOJIOIUS MTO3BOHOYHBIX. [Iponcxoxxnenne ampuodmii u pentunuii. [IponcxoxaeHrne MIESKOMUTAIOIITIX
u nrull. [puHnun ximoueBoro apomopdosza. OcBoeHrne OECO3BOHOYHBIMU M MTO3BOHOYHBIMU >KUBOTHBIMU
CyIIN.

PazButue xxu3Hu Ha 3emMiie 1O 3paM U EpHOJaM: apXel, IPOTepo30ii, majeo30M, Me30301, KaHO30M.
OOmast xapakTepuCTHKa KJIMMaTa M TeoJorMyeckux npoueccoB. IlosBieHre M pacuBeT XapaKTepHBIX
OpPraHu3MOB. YTJIe00pa3oBaHME: €r0 YCIOBHS U BIMSHUE HA Ta30BbIi COCTAaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHSA — JKOJOTMYECKHE KPHU3UCHI Mpouioro. [IpuumMHBI M CIENCTBHS MacCOBBIX
BeIMUpaHUl. COBpPEMEHHBI SKOJIOTMYECKUH KpU3HC, ero ocobenHoctu. IIpobmema coxpaHeHHs
OuopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHuueckoro mupa. [IpuHnmnel kiaaccupukanuu opranu3MoB. OCHOBHEIE
CUCTEMATUYECKUE TPYIIIIBI OPIraHU3MOB.

JdemMoHcTpanuu

[optpetsl: ®. Penu, JI. Cnannanuanu, JI. [Tacrep, . . MeunukoB, A. U. Onapun, J[x. XonaeiH,
I'. Ménnep, C. Munep, I'. FOpu.

Tabmunbl  u cxembl: «Cxema ombita @D. Penuy», «Cxema ombita JI. [lacTepa mo wu3ydeHuro
camo3apoxkJeHus xku3zHu», «Cxema omnbita C. Mumnepa, I'. FOpu», «3OTanbsl HeopraHM4ecKON 3BOJIOLUN,
«['eoxpoHonornyeckas 1mkana», «HawyanpHbple 3Tambl OpraHMYecKoil 3BosroLuN», «Cxema 00pa3zoBaHMA
yKapuoT nyTéM cumOuoreHnesza», «Cucrema xuBOM npuponsl», «CTpoeHue BHpyca», «ApomMopdo3bl
pacrenuit», «PuHHOGUTH», «OIHOKIETOYHbIE BOJOPOCIN», «MHOIOKJIETOYHBIE BOJIOPOCIH», «MXn»,
«[TanmopotHukm», «l'o10oceMeHHble pacTeHUs», «OpraHbl LBETKOBBIX pacTeHU», «Cxema pa3BUTHSA
XKUBOTHOIO MHUpa», «ApoMop¢o3bl KHUBOTHBIX», «lIpocreiimuey, «Kumeunononoctuele», «llnockue
YEepBUY, «YIICHHUCTOHOTHEY, «PBIOEDY, «3eMHOBOIHEICY, «IIpecmbIikaromuecs», «IITuLn,
«Mnekonuraromue», «Pa3Butue XU3HM B apXeickoil spe», «Pa3BUTHE >KM3HM B INPOTEPO3OUCKON 3pen,
«Pa3BuTHe XM3HM B NAJECO30MCKON 3pey», «Pa3BUTHE KM3HU B ME3030MCKOW 3pey, «Pa3BuUTHE XH3HU B
KallHO30M1CKOM 3pe», «COBpEMEHHAs CHCTEMA OPTaHUYECKOTO MUPa.

OObopynoBanue: repdapur  pacTEHUW PA3JIUYHBIX OTIEJOB, KOJUICKIIMM HACEKOMBIX, BIIAXKHBIC
IIpenaparsl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM UIVIOKO’KHUX, CKEJIEThI TIO3BOHOYHBIX KUBOTHBIX,
yyyesla NTUL U 3Bepel, KOJUIEKIUU OKaMEHEJOCTEH, IOJIE3HbIX HCKONAEMbIX, MYJSDKH OpraHH4eCKHX
OCTaTKOB OpPraHU3MOB.

BupryanbHas JaGoparopHas padora «MonenupoBanue onbiToB Mumnepa—tOpu mo usydenuro
abMOreHHOr0 CMHTEe3a OPraHMYECKUX COCTUHEHUH B IEPBUUHON aTMOchepey.

JlaGopaTopHas padora «/3ydeHne 1 OnucaHnue NCKOITAEMBIX OCTAaTKOB JIPEBHUX OPTraHU3MOBY.

IpakTnuyeckas pa6ora «3ydeHne ocoOEHHOCTEN CTPOCHUSI PACTEHUN Pa3HBIX OTAEIOBY.

IpakTnyeckass padora «/I3yueHue o0coOEHHOCTEW CTPOEHHS TO3BOHOYHBIX  KMBOTHBIX).

Tema S. IlpoucxoxaeHue 4ea0BeKa — aHTPONOreHe3

Pa3nens! u 3agaun anTpononoruu. Merobl aHTPOIIOJIOTHH.

CraHoBII€HHE MTPEICTABICHUI O MPOUCXOXKICHUH uenoBeka. Penurnosusie Bo33peHus. CoBpeMeHHbIE
Hay4yHbIE TEOPHUH.

CxoncTBO uenoBeka C KMBOTHBIMH. CHCTEMaTHYeCKOE IOJIOXKEeHHe uenoBeka. CBUIETENbCTBA
CXOJ/ICTBA YEJIOBEKAa C >XHMBOTHBIMHU: CpaBHHUTEIbHO-MOp(dosorndyeckue, 3MOpuosoruueckue, (pusnonoro-
Onoxumuueckue, mnoBefeHueckne. OTaMuYMsg YeaoBeKa OT JKMBOTHBIX. [IpsMOXOXXIeHHME U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOrO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBuwxymue cuibl  ((akTopbl) aHTpOIIOTeHe3a: Ouojoruueckue, couuanbHble. COOTHOLIEHHE
OMOJIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE cTaAuM aHTpornoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYJIBI) U paHHUE
HNOHTHJIBI — OOIIMe MPEeIKH YeTOBEKOOOPa3HbIX 00€3bsH M JIHoAEH. ABCTPAJONUTEKH — JBYHOTHE INPEIKH
mojien. YernoBek ymensli, IepBbIE U3TOTOBIEHUSA OPYAUN Tpyaa. UeloBek NpsAMOXOIAIIUN U MEPBBINA BBIXO/
mrozeit 3a npenensl Adpuku. YenoBek reiinenbOeprekuii — o0l mpegok HeaHAepTaIbCKOro YeloBeKa U
YeJI0BeKa pazyMHOro. YenoBek HeaHAepTAIbCKUM KaK BUJ JIFOAEH XOJOAHOTO KiauMara. UenoBek pa3yMHBIN
COBPEMEHHOI'0 THIA, JIEHUCOBCKMH 4YeNOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaeramMu AQpUKH.
[Taneoreneruka u najaeoreHOMHKA.

DBOJIIOLIUS COBPEMEHHOT'0 YenoBeka. EcTecTBeHHBINH 0TOOpP B MOMYALUAX YenoBeKa. MyTallMOHHBIN
npouecc ¥ noauMmopdusM. llomynsaunoHHbIe BONHBI, Ipeid reHoB, Murpauus U «3G@exT ocHoBaTens» B
HOMYJISIIMSIX COBPEMEHHOTO YEJIOBEKaA.



UYenoseueckne pacel. [lonstue o pace. bombmme pacel: eBporeouHas (€Bpa3uiicKas), aBCTpajo-
HErpouJiHasl (SKBaTOpHAlbHAs), MOHIOJIOMJHAs (a3MaTcKo-aMepuKaHcKas). Bpems u myrtu paccenenus
yelnoBeka Mo IutaHete. EAMHCTBO yenoBedeckux pac. HaydHas HeCOCTOSATENBHOCTh — pacu3Ma.
[IpucnocobaeHHOCTD YenoBeKa K pa3HbIM YCIOBHSIM OKPY)KaroIeH cpenbl. Biusiaue reorpaduueckoii cpeas
U apeiida reHoB Ha MOPQOJIOTHIO ¥ (PU3HOJIOTHIO YEITOBEKA.

MeXIUCIUTUIMHAPHBIE METOABI B (PU3MYEeCcKOoi (OMOJOTHYECKOW) aHTPOMOJIOTHU. DBOIIOIMOHHAS
AQHTPOIIOJIOTUA U MAJCOAHTPONOJIOTHS YETIOBEUECKUX NOMyIsauui. bruoconuanbHele nccaeqoBaHusl TPUPObI
yenoBeka. MccienoBanne Ko3BOIIOLMH OMOJIOTMYECKOIO U COLIUAIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

Ioprpetst: Y. JdapBun, JI. Jluku, A. 4. Porunckuit, M. M. I'epacumos.

Tabauiel U cxembl: «MeToabl aHTPONOJIOTUNY, «I 0JIOBHOW MO3T yenoBeka», «UenoBekooOpa3HbIe
00e3bsiHb», «CKENeT 4YeloBeKa M CKeJeT IMIMMIaH3e», «PyauMEeHThl W aTaBuU3MbD, «JBHXKYIIHME CHIIBI
AHTPOIIOr€HE3a», «IJBOJIOLMOHHOE JIPEBO YEJIOBEKa», «ABCTpaJONMUTEK», «HenoBek ymenbli», «HenoBek
npsAMOXoIAImMi», «JleHncoBckuil uenoBek» «Heannepransub», «KpomanboHLBDY, «lIpenku uenmoBekay,
«OTanbl 3BOJIIOLIMH YeJI0BEKa», «Packl yenoBekay.

OO6opynoBaHue: MYJISDKA OKaMEHETIOCTeH, MPEIMETOB MAaTePHALHON KYIbTYPHI MPEAKOB YEIIOBEKA,
penpoaykuuu (pororpaduu) KapTuH ¢ MUGDOIOTUYECKUMU M OUONECHCKUMHU CIOKETaMU MPOUCXOXKICHUS
yenoBeka, (ororpaguu HAXOJOK HCKOMAEMBIX OCTAaTKOB 4YENIOBEKa, CKEJEeT YeJIOBEKa, MOJeNb 4Yepera
YeJIOBeKa M uepena IIMMIIaH3€, MOJIEJb KUCTH 4YeJIOBEKa M KHCTH IIMMIIAH3€, MOJEIM Topca IMPEIKOB
YeJI0BEeKa.

JlabopaTopHasi pa6ora «/3yueHne O0COOCHHOCTEHl CTpPOEHHS CKeJeTa 4YelOBEKa, CBS3aHHBIX C
MPSIMOXOXKICHUEM».

IIpakTuyeckas pabora «3yueHue 3KOJIOTUYECKHUX ajanTanui YEIIOBEKay.

Tema 6. JK0JI0THSI — HAYKA 0 B3aMOOTHOIIEHUSIX OPTraHNU3MOB U HAJIOPraHNU3MEHHBIX CHCTEM C
OKpY:KaKOIIel cpeaoi

3apoxxaeHne U pa3BuTHe sKkonoruu B Tpyaax A. ['ymGonpara, K. @. Pymbe, H. A. CeBepiosna,
. I'ekxenst, A.Tencnu, B. H. CykauéBa. Paznmensl u 3agaum skosioruu. CBsi3b DKOJIOTUH C JAPYTUMHU
HayKaMH.

Metoael  skonoruu. IloneBble HaOmoneHUSA. OKCIEPUMEHTHl B SKOJOTMHM: MPUPOJHBIE U
naboparopHele. MopaenupoBaHue B OKOJOTHH. MOHHUTOPHHT OKpYXalomieil cpeapl: JIOKaJIbHBIH,
pErHOHANIbHBIN U TJI00AILHBIN.

3Ha4YeHHE YKOJIOTMYECKUX 3HAHUM JIJIs1 YEIOBEKa. DKOJIOTMUYECKOE MUPOBO33PEHUE KAK OCHOBA CBA3EH
YyejoBeuecTBa ¢ MNpupoaoin. DopMUpPOBAHUE IKOJIOTHYECKOW KYIbTYpbl M JKOJOTHYECKOW TPaMOTHOCTH
HaceJIeHUsI.

JdemMoHcTpanuu

Hoptpetsr: A. I'ym6onpaT, K. @. Pynse, H. A. CeBepiios, O. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubl  u  cxemsbl: «Pa3gensr  skonorumy», «MeToabl dKojorum», «Cxema MOHHUTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

JlaGopaTopHas padora «/3ydeHne METO0B YKOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

Okonorndyeckue (GakTopbl W 3aKOHOMEPHOCTH HX JeiictBus. Kiaccudukanus sKomornyeckux
dbakTopoB: aOWMOTHYECKHE, OuoTHYecKue, aHTpornoreHHsle. OOmue 3aKOHOMEPHOCTH  JIEHCTBHS
skosorndyeckux  ¢aktopoB. IIpaBuno munumyma (K. Ilnpenrens, FO. JIu6ux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue axkropbl. CBeT Kak 3KoJoruueckuii Gpaxrop. JefcTBre pa3HbIX y4aCTKOB COJTHEYHOTO
CHEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TPYIIbl PACTEHUH M IKUBOTHBIX IO OTHOIIEHUIO K CBETY.
CurnanbHas poib cBeTa. PoTONEPUOAU3M.

Temnepatypa kak dkojorumueckuit  ¢akrop. JleficTBue TeMmmepaTypbl Ha  OpPraHHU3MBIL.
[ToiiknnorepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxsocts kak skonornuyeckuit axrtop. Ilpucnocobienns pacTeHMi K MOAAEP>KAHUIO BOJHOIO
6ananca. Kiaccudukamus pacteHuil mo oTHomeHHio K Boje. IlpucnocoOneHus: )KMBOTHBIX K U3MEHEHUIO
BOJIHOTO PEKUMa.



Cpenpl oOUTaHMs OPraHU3MOB: BOJHAs, HA3€MHO-BO3ylIIHAsA, IOYBEHHAs, TTTyOMHHAs IOIIOYBEHHAS,
BHYTpUOpraHu3MeHHasi. PU3NKO-XUMHUUECKHEe OCOOCHHOCTH cpeJll OOMTaHusi opranu3MoB. [Ipucrnocobnenus
OpPraHU3MOB K JKU3HU B pa3HbIX cpelax.

buonornueckue putmbl. Buemnne u BHyTpeHHHE puTMBL. CyTOYHBIE M TOJUYHBIE PUTMBL.
[Tprcnoco0neHHOCTh OPraHU3MOB K Ce30HHBIM U3MEHEHMSIM YCIOBUM JKHU3HH.

XKuznennsie popmbr opranu3moB. [lonstue o xusHeHHoi (opme. JKusHeHHbIE (HOPMBI PACTCHUI:
JIepeBbs, KYCTapHUKH, KYCTApHUYKHM, MHOIOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKHU3HEHHBbIE (OPMBI
KUBOTHBIX: THIPOOHOHTHI, FT€OOMOHTHI, a3p0OHNOHTEL. OCOOEHHOCTH CTPOEHUS B 00pa3a KHU3HH.

buornueckue Qakroppl. Buasl OMOTHUECKMX B3aMMOAEHCTBHM: KOHKYPEHLUS, XHUIIHUYECTBO,
cumbuo3 u ero ¢Gopmel. IlapasutusMm, Koomepamus, MyTyaqu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO,
HaxyieOHnuecTBo). Herpoduueckne B3aummogeicTBus (Tonuueckue, popuueckue, padbpuueckue). 3HaueHue
OMOTHYECKUX B3aWMOJCHCTBUN JJIs1 CYIIECTBOBAaHMS OpraHM3MOB B cpeae oOutanus. [lpuHimn
KOHKYPEHTHOT'O UCKJIFOUEHHUS.

JdemMoHcTpanuu

Tabnuuel u cxemsl: «kosnorudeckue (akTopel», «CBETOBOH CHEKTp», «IKOJOIMUYECKHE TIPYIIIbI
KUBOTHBIX TI0 OTHOIICHUIO K CBETY», «TerIoKpOBHBIE >KMBOTHBIEY», «XOJOJAHOKPOBHBIC >XHUBOTHBICY,
«DPU3NOIOTHYECKUE aJalTalud KUBOTHBIX», «Cpelbl 0OMTaHUsS OpraHU3MOBY», «bHOIOrHUECKUue PUTMBIY,
«OKuznennsie Gopmbl pacteHmit», «Ku3HEHHBIE (HOPMBI KUBOTHBIX», «DKOCHCTEMA HIMPOKOIMCTBEHHOTO
aeca», «OKocuctema XxBoWHoOro jeca», «llenmn nuTaHus», «XumHu4dectBo», «llapazutuzmy,
«Konkypenmms», «Cumonosy», «Kommencanusm».

Ob6opynioBanue: repbapud pacTeHUH M KHUBOTHBIX, NPHUCIOCOOJIEHHBIX K BIMSHUIO Pa3IMYHBIX
IKOJIOTHYECKUX (DAaKTOpPOB, TrepOapuu CBETOJMIOOMBBIX, TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHHIA,
CBETONIIOOMBBIE, TEHENIOOUBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pPACTEHMs, IepOapuu M  KOJUICKIUH
TETUTIOIOOMBBIX, 3MMOCTONKHUX, MOPO30YCTOWYHMBBIX PACTCHUH, Yydelia NTHIl U 3Bepeil, repdapun pacTeHui,
OTHOCALIMXCS K rurpoduram, kcepoduram, Me30(puTaM, KOMHaTHbIE PACTEHUS JAHHBIX IPYII, KOJUIEKIIUU
KUBOTHBIX, OOMTAIOUINX B Pa3HBIX cpelax, repOapuu M KOJUJICKIUH PACTCHHHA M JKWBOTHBIX, 00JaJaroInx
YepTaMy MPHUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHUSM YCJIOBUM JKU3HU, TepOapun U KOJUIEKLIUU PACTeHUN
U OKUBOTHBIX pPa3IMYHBIX JKM3HEHHBIX (POPM, KOJUIEKIMH JKUBOTHBIX, YYaCTBYIOIIMX B Pa3JIMYHBIX
OMOTHUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHnasi pa6oTa «BplsiBiIeHHe MPUCIOCOOIECHUI OPraHu3MOB K BIUSTHUIO CBETa.

JlaGopaTopuasi padora «BpIsiBIIeHHE TPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHUIO TEMIIEPATypPbI».

JlabopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTEHUM U3 pa3HbIX MECT OOUTAHUS.

Tema 8. Jxkos0rus BUAOB U NOMYJIALUI

DKOJIOTHYECKHE XapaKTepUCTHKU mnonynsuuu. [lomynsanus kak Ouonmormdeckas cucrema. Pomb
HEOJHOPOJHOCTH Cpefibl, (PU3NYECKUX OapbepoB M OCOOCHHOCTEH OMOJIOTMH BUIIOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYpbl MOnyJsiiiuii. OCHOBHBIE MOKA3aTEeNN MOMYJSLUNA: YUCIEHHOCTh, IJIOTHOCTD,
BO3pAaCTHas U MOJIOBASI CTPYKTYPA, POKIAAEMOCTb, PUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALTUS.

DKoJyioruueckas CTpykrypa nonyasauuu. OLeHKa YACIEHHOCTH MOoNnyaauuu. /[uHaMuka nonynisuuu u
e€ perymsuus. bruoTndecknii MOTEHIHMANT TONYJISAUU. MoJIenupoBaHUE TWHAMUKH mnonyisuuu. Kpusble
pocTa YHUCIEHHOCTH mnonyisiiuuu. KpuBble BbDKMBaHUsA. Perymsuus YHUCIEHHOCTH NOMYJSIUUNA: POJib
(GakToOpOB, 3aBUCANIMX W HE 3aBHUCAIIMX OT IUIOTHOCTH. OJKOJOTWYECKHE cTparerun BujoB (r- u K-
CTpaTeruH).

[TonsiTre 00 sKoMoOrMYecKoi HuIIe BUAA. Mectroobutanue. MHOromepHass MOJEIb YKOJIOTHUECKOU
Huw J[x.M. XatunHacona. Pasmepsl sxonornueckoit Humu. [loTeHmanpHas U pea30oBaHHas HULLH.

Bupn kak cucrtema nomysnsiuid. Apeajibl BUAOB. BUABI U UX KU3HEHHBIE CTPATETUH. JKOJIOTHYECKHUE
SKBUBAJICHTEI.

3aKOHOMEPHOCTH TTOBEJICHUS U MUTPAIINI )KUBOTHBIX. Brosiornyeckne nHBa3uM 9yKepOTHBIX BUJIOB.

JdemMoHcTpanuu

Ioptper: Tx. . XaT4uHCOH.

Tabauirel ¥ cxeMbl: «IKOJOTHUECKHE XapaKTEPUCTUKH NOMyNsanuny», «[IpocTpaHcTBeHHAsI CTPYKTypa
nonyasuuny, «Bo3pacTHple mnupamMuabl TOmMySAIMn», «CKOPOCTh 3aceieHUsT TOBEPXHOCTH 3eMITH
Pa3JIM4YHBIMU OpraHu3sMamMmmu», «Mogaemnp skosorndeckor Humu Jx. M. XaTuuHcoHay.

ObopynoBanue: repoapun pacTeHNUN, KOJUICKITUN KUBOTHBIX.

JlaGopaTopHuas padora «IIpucnocoOneHus ceMsaH pacTeHH K pacCeleHUIO.




Tema 9. Jkos10rus co001IECTB. IKOJIOTHYECKUE CHCTEMBI.

Coo0miecTBa opranu3MoB. buoieHos u ero crpykrypa. CBsizu MEXIy OpraHU3MaMu B OHOIICHO3E.

DkocuctemMa Kak OTKpbiTas cucrema (A. JIk. Tencnum). DyHKIIMOHAIBbHBIE OJOKH OPraHU3MOB B
HKOCUCTEME: MPOAYIECHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHHU. Tpoduueckue Lenu U CEeTH.
Abuotnueckue 010k skocucteM. [1ouBbl U miIbl B 3kocucTeMax. KpyroBopor BeliecTs U MOTOK HEPTUU B
IKOCUCTEME.

OcHoBHbIE TMOKa3aTean 3KOCHCTeMbl. buomacca ¥ mpoAykuus. DKOJIOTHUECKHUE MUpPAMUAbl YHUCEl,
OMOMacChl U SHEPTHH.

Junamuxa  sxocucmem.  Kamacmpoghuueckue  nepecmpouixu.  @aykmyayuu. HanmpaBieHHBIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. IlepBuuHbIE M BTOPUYHBIE CYKIIECCHH U WX HPUYHHBI.
AHTpOIIOTeHHBbIE BO37eicTBUs Ha cykueccuu. KimummakcHoe coobmiectBo. buopasHoobpaszue u monHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie SKOCUCTEMBI. DKocucmemsl 03€p u pex. IKocucmemvl Mopell U 0KeaHos. IKocucmembl
MYyHOp, 1eco8, cmenell, NYCMblHb.

AHTpPOINOTreHHBIE SKOCUCTEMBI. ATpo3KocucTeMa. ArpoleHo3. Paznuuus Mexay aHTpONOTeHHBIMU U
IPUPOIHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [oponckas d¢uopa u  dayna.
CuHaHTponu3auus ropojAckoi ¢ayHbl. buonmornyeckoe M XO3SIMICTBEHHOE 3HAYEHUE arpodKOCUCTEM U
ypOO3KOCUCTEM.

3aKOHOMEPHOCTH (OPMHPOBAHUSI OCHOBHBIX B3aWMOJICHCTBHI OpraHM3MOB B JKOCHUCTeMax. Ponb
KACKaoHo20 3¢hhexkma u 6u008-30upuxamopos (Kuouesvlx 6u008) 6 @OYHKYUOHUPOBAHUU IKOCUCTNEM.
[lepenoc sHepruu U BELIECTB MEXY CMEXHBIMU 3KOCUCTEMAMU. Y CTOWYMBOCTh OPTaHU3MOB, MONYJISALUN U
9KOCHUCTEM B YCIIOBUSAX €CTECTBEHHBIX U AaHTPOIIOT€HHBIX BO3ICHCTBHIA.

Mexanuzmvl 6030eticmeusi 3a2pA3HEeHUll PA3HLIX MUNO8 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYNIAYUOHHOM U IKOCUCINEMHOM YVPOBHSAX, OCHOBbL IKONOSUUECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20
8030eticmeus. MeToa0a0Tusl MOHUTOPUHIA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX AIKOCHCTEM.

JdeMmoHcTpamun

Hoptpert: A. JIx. Tencnu.

Tabmuupelt  u  cxembl: «KCTpykTypa OHOLIEHO3a», «OJKOCHCTEMa IIHUPOKOJIMCTBEHHOTO Jiecay,
«2JKocucTeMa XBOMHOro jeca», «DyHKIMOHAIBHBIE TPYIIBl OpPraHU3MOB B 3KocucTeMe», «KpyroBopot
BEIIECTB B dKOcHcTeMe», «llenu nmuranus (macTOUIIHASA, AETPUTHAS)», «DKOJIOTHUECKAs MUPaMHIa YHUCEN,
«QKosiornyeckas nupamuaa Ouomacchl», «IKOJOrMueckas nupamuga sHeprum», «O0pasoBaHue 0oy0Tay,
«IlepBuunas cykueccus», «BoccTaHoBieHHE jeca HOCIE MOKapay, «IKOCHCTEMA 03€pa», «ATpPOLEHO3»,
«KpyroBopot BeliecTB U NOTOK SHEPTUH B arpoueHo3e, «I[Ipumepsr ypOboskocucTem».

Ob6opynoBanue: repbapuy pacTeHUil, KOJUIEKLIMH HACEKOMBIX, yydela NTHIl U 3Bepell, repbapuu
KYJIBTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEINb SKOCUCTEMBI.

IpakTnyeckas padora «/3yyeHue u onucanue ypOo3KOCHCTEMBI».

JlabopaTopuasi padora «/3yueHue pasHooOpa3usi MEIKMX MOYBEHHBIX UJICHHUCTOHOTHX B Pa3HBIX
9KOCUCTEMAX ).

IKCKypeus «IKCKypcHs B THIIMUHBIM OMoreoneHos (B 1yopaBy, Oepe3HsIK, €IbHUK, Ha CyXO0JI0JIbHBIN
WY IOWMEHHBIH JIyT, 03epo, 60I0TO)».

IKCKypeust «IKCKYpCHs B arpo3KOCHCTEMY (Ha TOJIe I B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. buocdepa — rinodanbHas 3xkocUcTEMA

buocdepa — obmerianerapHas oOojiouka 3eMiM, TJ€ CYLIECTBYET WM CYIIECTBOBAJIA >KU3Hb.
PazButue mpexncraBnennii o Ouochepe B Tpymax . 3iocca. Yuenme B. U. Bepnanckoro o Oumocdepe.
Obnactu 6uocdeps u e€ coctas. JKuBoe BemecTBo 6Mocepsl U ero GPyHKIUH.

3akOoHOMEPHOCTH  cymiecTBoBaHusi Omocdepsl. OcobeHHOocTH Ouochepbl Kak  Ta00ambHOM
9KocHuCcTeMBI. JlnHamMHuueckoe paBHOBecHe B buocdepe. KpyroBopoTs! BemecTs 1 OMOre0OXMMHYECKHE IIUKITbI
(yrnepona, a3ota). PUTMUYHOCTH siBIeHUH B Onocdepe.

3onanbHOCTh OHOchepbl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYyLIM: TyHJApa, XBOWHBIE Jieca,
CMCHIAHHBIC W HMIMPOKOJIUMCTBCHHBLIC Ji€Ca, CTCIH, CaBaHHBbI, ITYCTBIHH, TPOIMHUYCCKHE JIi€Ca, BBICOKOT'OPbA.
Knumar, pacTUTenbHBIH U )KUBOTHBIH MUP OMOMOB CYIIIH.



CtpykTypa W (QYHKIUS S>KMBBIX CHCTEM, OIICHKAa HMX PECypCHOro TOTEeHIMana U Omoc]epHBIX
GyHKIN.

JdemoHcTpaumuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3tocc.

Tabmunbl u cxembl: «I'eocdepsr 3emnny, «kKpyroBopor azora B nmpupoje», «KpyroBopot yriepoaa B
npupose», «KpyroBopot kuciopoga B mpupoje», «KpyroBopor Boabl B mnpupoae», «OCHOBHBIE OHOMBI
cymmny, «Knumatnyeckue nosca 3emnn», «Tynapay, «Taitray, «CMemanuelil gec», «IIMpoKoIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tpornuueckuii iecy.

ObopynoBanue: repoapuu pacTeHui Pa3HBIX OHMOMOB, KOJIJICKITUN YKUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKOJIOTUYEeCKHE KPU3UCHl M HMX TNPUYMHBL. Bo3gelicTBhe yenmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AYIIHOU cpeabl. OXpaHa BO3ayxa. 3arpsi3sHEHHE BOJHOW cpebl. OXpaHa BOJHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHue knumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENBHBIA M JKMBOTHBIM Mup. OXpaHa pacTUTEIBHOIO H
XKUBOTHOrO Mupa. OCHOBHBIE NPUHLUIBI OXpaHbl mpupoabl. KpacHele knuru. Ocobo oxpaHsemble
npupozansie Teppuropun (OOIIT). borannueckue capl 1 300J10THUYECKUE TAPKU.

OcCHOBHbIE MPUHLUMIIBI YCTOMYMBOIO pa3BUTHSA YEJIOBEUECTBA U MNpHUpoAbl. PanumoHanbHOE
IPUPOONOIb30BAHNE M COXpaHEHUEe Ouosoruueckoro pasHooOpasus 3emiu. OOmue 3aKOHOMEPHOCTH
rJI00ANBHBIX IKOJOTHYECKUX KpU3UCOB. (OCOOCHHOCTH COBPEMEHHOTO KpHU3HCa U €ro BEpOATHBIC
IIOCIIEAACTBHSI.

Pa3BuTHe METO/0B MOHMTOPHUHIA pa3BUTHS ONACHBIX TEXHOIEHHBIX MpoueccoB. Cucmemnvle
uccne008anusi nepexooa K pecypcocoepezaioweli U KOHKYPEHMOCHOCOOHOU dSHepzemuke. buonozuueckoe
pasnoobpasue u ouopecypcvl. Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaiowue 00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHBIX U008 U dKocucmem. OCHOBbL dKopeaburumayuy Kocucmem u
cnoco606 6opvobL ¢ buonospedcoeHusMU. Pekoncmpykyus MOPCKUX U HA3eMHBIX IKOCUCTIEM.

JdeMoHcTpamun

Tabmuuer u  cxemsl: «3arpsisHeHHe atMocheps», «3arpsisHeHHe THapocdepsl», «3arps3HEHue
nouBbl», «llapHUKOBBIN APherT», «Oco00 oXpaHseMble IPUPOIHbIE TEPPUTOPHM», «MOJenu yrpaBiiseMoro
MUpay.

Ob6opynoBanue: pororpaguu oXpaHseMbIX pacTeHul 1 KUBOTHBIX KpacHoit kauru Poccuiickoit denepanmu,
KpacHoli kauru peruosa.




3.TemaTn4yeckoe NJIAHUPOBAHHUE

10 kacc
Ne HanmenoBanue pasnenos u tem nporpammsl | Kosmmuectso yacos HPS20 ONEKTPOHHBIE
n/n Bcero | KontposbHbie [IpakTnueckue (mmudpoBsie)
paboThI paboThI oOpa3oBaTenbHbIC
pecypchl
1 buonorus xak Hayka 1 bu6mmoreka [JOK
2 JKuBbIe CHCTEMBI M X U3y4YEHUE 2 bubnuorexa [JOK
3 buomnorus kieTku 2 0.5 bubnnorexa [{OK
4 XuMHYECKass OpraHu3arus KJISTKHA 10 1 [TpoGnembr 3arpsizHeHus | bubnmuorexa [JOK
BOJIBI YensOMHCKOM
00acTH.
5) Crtpoenune u QyHKIMH KIETKA 8 2 bubmmorexa [JOK
6 OOMEH BeIecTB U MpeBpalleHue dHEPrun B | 9 1 bubmuorexa [IOK
KIICTKE
7 HacnencrBennas uH(popManus ul|9 0.5 [Ipobnema  nruubero  u | bubmmoreka LJOK
peanuzanus e€ B KJIETKE BBICOKOIIATOTEHHOTO TPUIIa
B r.Yensi6uHCcK
8 JKu3HeHHBIN UK KISTKU 6 1 bu6nuorexa [IOK
9 Crtpoenue u QyHKIIUA OPraHU3MOB 17 15 bubnuoteka [JOK
10 Pa3MHOXEHME U pa3BUTHE OPraHU3MOB 8 1.5 bubmuoreka [JOK
11 'eneTnika — Hayka O HACIIEACTBEHHOCTH U | 2 0.5 bubmuoreka [JOK
M3MEHYHMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HaClEACTBEHHOCTH 10 1 [TocneactBust TexHoreHHou | bubnuoreka [IOK
KatacTpo(bl Ha «Maske»
3HaueHue 03€JICHEHUS YIHIL
u mommanei r. YenssOnucka
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 bubmuoteka [IOK
14 ['eneTuka yenoBeka 3 0.5 Brnusaus sxomormu  Ypana | bu6mmoreka [IOK

Ha TCHOTHUII YCIIOBCKA.

Mononexubnie IBIDKEHUSA
YenssOuHCKOM obiactu,
MpOTaraHINnPYOIe

3JI0pOBBIIl 00pa3 )KU3HU




Ne HaumenoBanue pazaenos u TeM nporpammel | KoandecTBo yacos HPS0 ONEKTPOHHBIE
15 Cenekiusi OpraHu3MOB 4 1 bubnuotexa [JOK
16 buotexHonorus u cuaTeTHYECKas Onosorust | 4 bubnuorexa [{OK
17 PesepBHOE Bpemst 1 bubnuorexa [JOK
O011ee KOJIMYECTBO YacOB IO MPOTPaMMe 102 0 13 bubmmoreka [JOK
11 kaacce
Ne | HaumenoBaHue pa3aenoB u TeM nporpammel | KoanuecTBo yacoB HP30 DNEeKTPOHHBIE
/T Bcero | KonTtposnbHbie [IpakTuueckue (uudpossbie)
paboThl paboThI o0Opa3oBaTeNbHbIC
pecypcehl
1 3apokJeHUEe W pa3BUTHE SBOIIOIUOHHBIX | 4 bubnnoreka [JOK
MPEACTABICHUIN B OMOJIOTUH
2 MukposBontonus 1 €€ pe3yJbTaTbl 14 2 Onucanue ¢denorumnoB | bubmuoreka [IOK
pacTeHui u YKUBOTHBIX
YensOuHCcKO  obmactu 10
MOp(hoIOrHIeCKOMY
KPUTEPHIO
3 Maxpo3BOTIOIHS U €€ Pe3yIbTaThl 6 bubmmoreka [JOK
4 [TpoucxoxxaeHne W pa3BUTHE JKU3HU Ha | 15 1.5 Hcropuko-apxeosnornyeckue | bubamoreka [IOK
3emie LEHTPbI YensOuHCKOM
o0nactu
5) [Tpoucxoxaenne yemoBeka — anrpornorenes | 10 1 bubnuorexa [JOK
6 DKOJIOTUS — HayKa O B3aMMOOTHOIICHHSX | 3 0.5 Mmuoroo6pasue  opranusmoB | bubnuoreka [JOK
OpPTaHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C YensaOMHCKOW  00JIacTH, WX
OKpY>Karolllen cpeion KiaccupuKanus
7 OpranusMmel U cpesia OOUTaHUs 9 15 Apnanraniun  opranu3moB K | bubmmoreka [JOK
cpene obutaHus (TMPUPOTHBIM
30HaM) u JIEHCTBUIO
HKOJIOTHYECKUX ¢dakTopoB
XapaKTePHBIX TUTST
YenssOMHCKOM 061acTH
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5 W3menunBocth  opranmu3mos, | bubnuoreka [JOK
0OHTAIOIITNX/TIPOU3PACTAIOIINX
B YensOunckoi obnactu
9 Dkonorug  cooOriecTB.  Dxkosoruueckue | 12 0.5 CoxpaHeHHs bubmuoreka [JOK




Ne | HanmeHoBanue pasnenos u tem nporpammsl | KosngecTBo yacoB HPS50 DNEeKTPOHHBIE
n/m Bcero | KontponbHbie [IpakTruueckue (mudpoBkIe)
paboThI paboTsI oOpa3oBaTebHbIC
pecypcesl
CHCTEMBI O6uopazHoobpazus ISt
YCTOWYMBOTO  Pa3BUTHUS |
OXpaHbl OKPYXKAIOUIEH Cpeabl
YensOuHCKOM 0611aCTH
10 | Buocdepa — rnobanpHas SKOcHUcTEMA 6 bubmmoreka [IOK
11 UYenoBek u OKpyXxaromas cpeaa 6 JesrenpHoCcTh denoBeka s | bubamoreka [IOK
CYIIECTBOBAaHHUS  OTICIBHBIX
OMOJOTMYEeCKUX OOBEKTOB U
EJBIX TPUPOTHBIX COOOIIECTB
B YensOuHCKoi 061acTH
12 | PezepBHOE Bpems 8 bubnnorexka [JOK
OO111ee KOJIMYECTBO YacOB IO MPOTrpamMme 102 |0 7.5
MoayJb paGoueii NporpaMMbl BOCIUTAHUS «YPOUYHAA 1€ATEIbHOCTb)
10 knace
Ne/m Ha3zBanue temsl (pa3zaena) Peanu3zanust MOIyIs BOCIUTATENTFHON IPOTPaMMBI «Y pOUHAs IEATEITBHOCTDY JHara
Meponpusarus Bun nesrensHoCTH
1. Paznen 9 Crpoenue u pynkuuu | Jlens Poccuiickoit Hayku Ypok-nyremectsue: «Hopelme nocTnkeHus B 1-8 deBpans
OpPTaHU3MOB HayKH OMOJIOTHUN», BBITYCK HH(POPMAITHOHHBIX
TTaKaToB
Wudopmannonnas MUHYTKa, mocBsimeHHass | CoobiieHne o0yJaromuxcs 1-5 mapta
BcemupHoMy THIO IMMYHHUTETA
1o Teme: «bHoXUMHYECKOe 3HaUeHUEe XUMHUYECKUX
JJIEMEHTOB B OpPTraHU3ME YeJIOBEKa
2. Paznen 14 I'eneruka yenoBeka | Hezmens ecTrecTBEeHHBIX HayK VYpok: «buonoruueckoe kade» 11-22 anpens




Henn [To6enbl coBeTCKOro Hapoaa B Brinmyck mH(pOpManMOHHBIX MJIAKATOB 10 TEME: 4,5 mas
Pa3nen 16 buorexuosorus u . .o .
3. Bemukoii OteuectBeHHON BoyHe 1941- «Bxkian yueHbIx-0nonoros B modeny B Benukoi
CUHTETHYECKasl OMOJIOTHUS N
1945r.r. OtcyecTBEHHON BOMHEI »
11 kaace
Ne/m HazBanue temsl (pa3nena) Peanusanus Moxyist BOCIIUMTATEIBHON IIPOrpaMMBI «Y pOUHas IEATEIbHOCTD) [Hara
Meponpusrus Bun nestenpHOCTH
1. Pasnen 8 Dkonorust BUIOB U Jlens Poccuiickoii Hayku VYpoxk-nyremectBue: «HoBelmme JOCTUKEHNS B 1-8 dempains
OIS HAyKH OMOJIOTHUN», BBITYCK HH(POPMAITHOHHBIX
IUTaKaToOB
NudopmannonHas MUHYTKa, ocBsimeHHas | Coobuienrne 00yJaromuxcs 1-5 mapra
Bcemupaomy aHIO MMMyHUTETA
o teme: «brnoxuMuueckoe 3HaUCHNE XUMUYECKHUX
9JIEMEHTOB B OPTaHU3ME YEIOBEKa)
Henens ectecTBeHHBIX HayK VYpok: «buonornueckoe kager 11-22 ampens
5 Pasznen 11 Yenosek u Henn [1o6enbl coBeTCKOro Hapoaa B Boeinyck nH(OpMalMOHHBIX MJIAKATOB MO TEME:! 4,5 mas
OKpYykatoltiad cpeiia Benukoit OtedecTBeHHOM BoitHe 1941- «BK1az y4eHbIX-01H0I0T0B B obeny B Bemukoii
1945r.1. OTeyecTBEHHOMN BOMHBI »
Peanm3anusi npopMUHMMYMA B YPOUYHOMH AeATEIbHOCTH
10 xknacc
Ne i/t Haspanue paznena Conepxanue
1. buonorus xak Hayka IIpodeccus Bpau
2. I'eneTuka — Hayka O HacIEACTBEHHOCTH U U3BMEHUYUBOCTU OPTaHU3MOB [Ipodeccus GmoMeTUITMHCKUN MHKEHEP




11 kiaace

Ne i/t Hassanwue paznena Coneprxanue
1. Bo3nukHOBEeHME U pa3BUTHE )KU3HU HA 3emiie [Mpodeccus maneonToNOr.
2. DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX OPTaHU3MOB M HAJIOPTAaHU3MEHHBIX CUCTEM | DKOJIOT

C OKpYKarollei cpeaoi




